MHWHOBPHAYKU POCCUAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICHIEI'O ObPA3OBAHUIA
«BAIIIKUPCKUI TOCYJAPCTBEHHBI YHUBEPCUTET»

Kadenpa BoicOKOMOTEKYISAPHBIX COSAMHEHUH U 00MIEH XUMHUECKOW TEXHOJIOTHH

YTBepxKIeHO: CornacoBaHo:
Ha 3aceJaHuu Kadeapel [pencenarens YMK ¢akynbrera /uHCTHTYTA
npoTtokos Ne 8 ot «05» uronst 2017 . -7 7;/ /
% /77 [Tapudymmuna I'.T.
;"5{4—.’«(
3aB. kadeapoii — /Kymum E.N.

PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI (MOYJIA)

HJucrunnuaa KoJuiouaHasi XuMust

ba3oBas yacThb

nporpamMma 0akajaBpuarta

Hanpasnenne noarotoBku

04.03.01 «Xumus»

HamnpasnenHocTs (mpoduiib) MOATOTOBKH
AHanuTuyeckas XuMus

Keanmudukarms
bakanasp

Pa3zpabotuuk (cocTaBUTEINb)
npodeccop Kadeapbl BBICOKOMOJIEKYISIPHBIX
COEIMHEHUH 1 001Iel XUMUYECKOM

TEXHOJIOTUH, JI.X.H., JIOIICHT 4

| \LLJL A

D

/ Axmerxanos P.M.

Jlst mpuéma 2017

Vpa 2017



CocTtaBuTelb / COCTaBUTEIHN: I.X.H., JOIICHT AXxMeTxaHoB P.M..

Pabouast mporpamMma AMCHUITIMHBI YTBEPKICHA HA 3aceJaHnU Kadeapsl BBICOKOMOJICKYISPHBIX
COEAMHEHUH 1 001Iel XUMUYECKOI TeXHOIOrnu npoTokoi oT «05» uroHs 2017 . Ne 8

JlonoHeHNs ¥ U3MEHEHHsI, BHECEHHbBIE B pa00YyIO NMPOrpaMMy AUCUUIUIMHBI (0OHOBIICHBI
IIEPEYCHb OCHOBHOM U JONOJIHUTENBHOW JIUTEPAaTyphl M JIMLEH3HMOHHOE IPOTrpaMMHOE
oOecrieyeHre, HEOOXOAUMOE Ui OCBOSHHS JWCLUIUIMHBI) TPUHATHI HA 3aceJaHuu Kadeapsl

BBICOKOMOJICKYJISIPHBIX COCTMHEHUH W OOIIEeH XUMUYECKON TEXHOJIOTHU TPOTOKOI OT «29» mast
2018 r. Ne 10

A

—

3aBeayromiuii kadeapoit __[Kymum E.N./



Cnucok JOKYMEHTOB M MaTepHAJIOB

1. [lepeueHb IaHUPYEMBIX PE3YJIbTATOB O0YUYEHHS 11O TUCHUILIMHE, COOTHECEHHBIX | 4
C IJTAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHHUSI 00Pa30BaTEIbHON IPOTPAMMBI

2. [esb ¥ MECTO AMCUUIUIMHBI B CTPYKTYpE 00pa3oBaTeIbHON POTPaMMBI 9
3. Coneprxanue padouei mporpammsl (00bEM TUCIMIIMHBI, TUIB M BUABI yuyeOHbix | 11
3aHITHIA, y4eOHO-METOMYECKOe 00ECIIEUeHNEe CAMOCTOSTEIbHON pabOThl 00YJarOIIIXCs)

4, @oH/ OLIEHOYHBIX CPEJICTB MO TUCIUIIIINHE 11
4.1. IlepeyeHb KOMIETEHINH C yKa3aHUEM 3TANoB UX (HOPMUPOBAHHMS B IIpoIiecce 11
0CBOCHMS 00pa30BaTeNbHOM MporpaMMbl. OnUcaHue MOKa3aTesiell U KPUTEpPHUEB

OILICHUBAHMsI KOMIIETCHIINI Ha pa3IMYHBIX dTanax uxX (OPMHPOBAHUS, OITMCAHUE IITKAT
OILICHUBaHUS

4.2. TunoBble KOHTPOJIBHBIE 33/1aHUS HJTM UHbIE MaTepHalibl, HEOOXOIUMBIE JUISI OLICHKH 29
3HAHW, yMEHU, HABBIKOB U OTIBITA ICATEIHHOCTH, XaPAKTEPU3YIOLTUX TAIIbI

(GbopMHpOBaHUS KOMIIETEHIIMY B TIPOIIECCE OCBOCHUS 00pa30BaTEIbHOMN MPOTPaMMBI.
Meroanueckue MaTepuaibl, OMPEAEIISIONINE MPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHHH,
HaBBIKOB U ONBITA JESITEILHOCTH, XapaKTePU3YIOIIUX ITAIbl (POPMUPOBAHHUS

KOMIIETECHIINI

4.3. PeiiTuHT-TIJIaH TUCIMIUIMHBI (TIPU HEOOXOAUMOCTH ) 32
S. Y4eOHo-MeToAnYeCKOe U NH(POPMAIMOHHOE 00eCTIeYCHHIE TUCITUTLINHBI 43
5.1. IlepedeHb OCHOBHOI U JONOJHUTEIBHON yueOHOH TUTEpaTyphl, HEOOXOAUMOMN ISt 43
OCBOCHHSI TUCIIUTLTHHEI

5.2. Ilepeuenb pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM cetn « uTepHeT» nu | 44
IPOTPaMMHOT0 0OecrieueH s, HEOOXOAUMBIX JIJIsl OCBOCHUS TUCIUITITMHBI

6. MarepuanbHO-TeXHHUECKas 0a3a, HeOOX0aMUMas JJIsl OCYIECTBICHHS 45

00pa30BaTEILHOTO MpoIiecca MO TUCITUTUIHHE




1. IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUeHHS MO TUCIHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMH Pe3yJIbTaTaMH 0CBOEHHSI 00pa30BaTeJbHOM MPOrpaMMbl
(c opuenmayueii Ha Kapmvl KOMNEeMeHYUll)

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrpaMMBbl 00 yJAIOIIMKACS JTOJKEH OBIIAJICTh
CIICIYIOLIMMU pe3yNbTaTaMy 00y4eHHs 10 TUCLUILIMHE!

Pesynbrarhl 00ydeHus dopmupyemasi KOMIIETSHITHS (C [Tpu
yKa3aHUuEM KOJ1a) Meua
-HUE
TEOPETHUECKIE OCHOBBI 0a30BbIX OIIK-1 crtocoOHOCTEIO
3HaHUA XUMHUYECCKUX NUCHUIIINH HUCIOJIL30BATh OJYYCHHBIC 3HAHUA

TEOPETUIECKIX OCHOB
(GyHIaMEHTAILHBIX Pa3/IeNIOB
XHUMWHU IPU PELICHUU
poeCCHOHANIBHBIX 3a]1a4

CTaHIaPTHBIC METOIbI ITOJyUCHHUS, OIIK-2 BnageHreM HaBBIKAMHU
UJICHTU(HUKAIIMH 1 UCCIICIOBAHUS CBOMCTB | MIPOBEACHUS XUMUYECKOTO
BEIICCTB M MaTEPUANIOB, IPaBHUIIa AKCIIEPUMEHTA, OCHOBHBIMU
00paboTKH 1 0hOpMIICHUS PE3YIHTATOB CHHTCTHYCCKUMH U

pa60TH’ HOPMBI Tb AHAJIMTUYCCKUMHU METOAaMU

MOJIYYCHUS U UCCIICTOBAHUA
XUMHUYCCKUX BCIICCTB U peaKuHﬁ

CTaHJApTHBIC METO/Abl TPUMEHEHUS [1K-2 BragenneM 6a30BLIMHA

COBpeMeHHOﬁ armaparypsl pu HaBbIKaAMH HUCITIOJIB30BaHUA
COBPEMEHHOM ammaparypsl Ipu

MMPOBCACHNUN HAYYHBIX

MIPOBEICHUHN HAYYHBIX UCCIIEIOBaHUMH,
UIECHTU(DUKAIIMN U UCCIICTOBAHUS

N HCCIEeN0OBaHUN

CBOICTB BEILIECTB U MAaTEPHUAJIOB,
npaBuia o0paboTKu 1 0hOpPMIICHHS
pe3yapTaToB paboTel, HOpMBI Th
OCHOBHBIE 3TaIlbl U 3aKOHOMEPHOCTH I1K-3 BageHEM CHCTEMOM
dopmupoBanus GyHIAMEHTAIBHBIX (yHIaMEHTaTbHBIX XUMHYCCKHX
XUMHUYECKUX MOHATUHN MOHATHH
OCHOBHBI€ ATallbl Pa3BUTHS XUMUU; [TK-4 ctocoOHOCTHIO IPUMEHSTh
- Hay4YHBIC TOCTH)KCHUS Hanboee OCHOBHBIE€ €CTECTBEHHOHAYYHbIE
BBIJIAIOIIUXCSl OTE€UECTBEHHBIX U 3aKOHBI U 3aKOHOMEPHOCTH
3apyOEKHBIX XUMHKOB, Pa3BUTHUSI XUMUYECKON HAYKH TIPU
UX BKJIJ] B Pa3BUTHE XUMUH. aHaJIN3€ MOJTYYEHHBIX PE3yIbTaTOB
BBITIOJIHATH CTaHJAPTHBIC ICUCTBUS OIIK-1 cnocoOHOCTBIO

YMEHHUA (kmaccuuKaLys BELECTB, COCTABICHAC HCIIOJIb30BAaTh MOJYyY€HHBIC 3HAHUS

CXeM MPOLECCOB, CUCTEMATH3ALMS JAHHBIX | TeopeTHIECKHX OCHOB
U T.II.) C YYETOM OCHOBHBIX TOHATHI U
00MIKX 3aKOHOMEPHOCTEH,
(hopMyIHPYEMBIX B paMKax 0a30BBIX
XUMHUUYCCKHUX AUCIUIUINH

(GyHIaMEHTABHBIX Pa3/IeNioB
XUMHH [IPU PEIICHUH
npohecCHOHANBHBIX 3a71a4

peliaTh TUIOBhIC YIeOHbBIE 3a1a9U 110
OCHOBHBIM (0a30BBIM ) XHMUYECKUM

JUCITUTIIMHAM
MPOBOAUTH MTPOCTHIE XUMUUECKHE OIBITHI OIIK-2 BnangeHueM HaBBIKAMU
o mpeajiara€MbIM METOAUKaAM IIPOBEACHUS XUMUYECKOTI'O




OKCIICPUMCEHTA, OCHOBHBIMHU
CHUHTCTHYCCKHMU U
AHAJIMTHYCCKHUMU METOJaMU
MOJIYYCHHA U UCCIICAOBAHU A
XUMHUYCCKUX BCIICCTB U peaKuHﬁ

MPOBOAUTH XUMUYECKHE HKCIIEPUMEHTHI
C HCIOJb30BaHUEM COBPEMEHHOI
anmnaparypsl

T1K-2 BnageHuemM 0a30BLIMU
HaBBIKAMH HCIIOJIb30BaHMS
COBPEMEHHOM amnmnaparypsl Ipu
MPOBEICHUU HAYYHBIX
HCCIIeI0OBaHUM

[IpuMeHATH OCHOBHBIE
byHIaMeHTaTbHbIE XUMUYECKHE
MIOHATUSA

I1K-3 BiageHueM cucTeMoOit
byHIaMEHTAIbHBIX XUMHYECKHX
MOHATUH

OCHUBATh XUMHUYCCKUEC ITOHATUA U
3aKOHBI B CJIOKHOW CUCTEME BO33PEHUI
COBPEMEHHOM

XUMHUHU

[TK-4 cnocoOHOCTHIO TPUMEHSTD
OCHOBHBIC €CTECTBCHHOHAYYHbIC
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XUMHYECKOH HAYKH TIPH
aHaJ3e MOIYYEeHHBIX PE3yIbTaTOB

Bnanenus
(HaBBIKH/
OTIBIT
NeSITeNbHO-
CTH)

Brnaners HaBbIKaMu paboThI ¢ y4eOHOH
JUTEPATypOil IO OCHOBHBIM XUMHYECKUM
JHMCIUTUTNHAM

OIIK-1 crtocoOHOCTBIO
HCIIOJIB30BAaTh MOJYUYCHHBIC 3HAHU
TEOPETUYECKUX OCHOB
(GyHIaMEHTABHBIX Pa3/IeNioB
XUMHH TIPU PEIICHUT
po(heCcCHOHANBHBIX 3a1a4

Brnasiets 6a30BbIMH HaBBIKAMHE MTPOBEICHHS
XUMHYECKOTO YKCIIEPUMEHTA U
o opMIIEHUS €0 PE3yIbTaTOB

OIIK-2 BnaneHneM HaBBIKAMH
MPOBEICHUS XUMHYECKOTO
SKCTIEPUMEHTA, OCHOBHBIMH
CHHTETHUYECKUMHU U
AHAITUTUYECKUMH METOJaMU
MOJIYYEHUS U UCCIICI0BAHUS
XUMUYECKHUX BEIIECTB U PEAKITUNA

Brnaners 6a30BbIMU HaBBIKAMU
HCIIOJIb30BaHMS COBPEMEHHOM
anmapaTypsl IpY IPOBEACHUN HAYYHBIX
HCCIIEIOBAHU I

T1K-2 BnageHuemM 0a30BBIMHU
HaBBIKAMH HCIIOIb30BaHMS
COBPEMEHHOM amnmnaparypsl Ipu
MPOBEICHUU HAYYHBIX
HCCIIeI0BaHUM

Bitagers cucreMoii 0a30BbIX
byHIaMEHTAIbHBIX XUMHYECKHUX
MOHATUH

I1K-3 Bi1ageHueM cucTEMOI
byHIaMEHTAIbHBIX XUMHYECKHX
MOHATUH

HaBBIKAMH 0053aTCIIBHOTO
03HAKOMJICHHSI C TIPEABICTOPUEH TOTO
WJIM UTHOTO BOTIPOC

MTOCTaBJICHHOTO B €r0 MPaKTUYECKOU
Hay4HOH U NeJaroru4eckomn
JIeSITeIbHOCTH.

[TK-4 cnocoOHOCTBIO TPUMEHSTD
OCHOBHBIE €CTECTBCHHOHAYYHbIC
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHSA XUMHYECKOH HAYKH TIPH
aHaJn3e MOIYYEHHBIX PE3yIbTaTOB

2. Ileab 1 MeCTO TUCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Jucnumnmaa «KoanonaHas XuMHus» OTHOCUTCS K 6306011 9acTH.

Jucuunnuna uzydaercs Ha 4 kypce B 7 ceMecTpe.
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Lenp Kypca KOUIOMTHOM XUMHUU — O3HAKOMUTH CTYIEHTOB C OCHOBAMU COBPEMEHHOTO
YUEHHUS O UCIIEPCHOM (HAHO) COCTOSIHUU BELIECTBA, MOBEPXHOCTHBIX SBJIEHUSX B JIUCIEPCHBIX
CUCTeMax, JaTh NPEJCTABICHHE O TEOPETUYECKOW M HKCIEpPHUMEHTaIbHOW 0asze, a Takxke O
MEXIUCHUIUTMHAPHOM XapakTepe U 00 OCHOBHBIX MEPCIEKTHBAX U MpolieMax 3Toil oOmupHOn
objmactTh XuMHH. 3afaud Kypca — JaTh 4YETKOE TPEACTaBIeHHEe O (QyHIAMEHTAIbHBIX
TEOPETHYECKUX M SKCHEPUMEHTAIBHBIX OCHOBAaX KOJUIOMAHOW XUMHUU B €€ COBPEMEHHOM
COCTOSIHMM, a TaKXe MOHMMaHUE NPHUPOAbl U MEXAaHHW3MOB IIPOLIECCOB, MPOTEKAIOIIUX B
MUKpPOT€TEPOr€HHBIX CUCTEMAX.

J171s1 OCBOGHUS JUCIIUILTMHBI HEOOXOTUMBI KOMITETEHITNH, C(HOPMHUPOBAHHBIE B paMKax
W3Y4YEHUS CIEAYIOINX JUCIUIUINH:

b1.5.04 DKOHOMHKA
b1.b.05 Martemaruka
b1.5.07 ®dusuka
b1.5.08 Heoprannueckast xumust
b1.5.09 AHanuThueckasi XuMus
b1.5.10 Oprannueckast XUMus
b1.b.11 dusnyeckas XuMus
3. Conep:xxanue padoydeil nporpaMMbl (00beM M CHUIIMHBI, TUIIBI U BUAbI y4e0OHbIX
3aHATHI, y4eOHO-MeToAnYecKoe o0ecnedyeHne CaMoCTOSITe IbHOI padoThl

00y4Jarommxcs)
Coneprkanne pabodeii mporpaMMebl npencraBieHo B [Ipunoxennn Ne 1 .
4, DoH/1 O1IeHOYHBIX CPeCTB M0 AUCHHUILINHE

4.1. [lepeyeHb KOMIETEHUMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHMS B MpoLecce
0CBOEeHUs 00pa3oBaTebHON MporpamMmal. OnucaHue NoKa3aTeseil 1 KpUTepUeB
OlleHMBAHNSI KOMIIETEHIIUI HA Pa3JINYHBIX 3Tanax ux (GopMHPOBaHUSsl, ONIMCAHUE

HIKAJ OlleHUBAHUS

Kon n popmyanpoBka koMneTreHIHA
OIIK-1 crtocoOHOCTHIO HCTIONB30BaTh MOJYUYCHHBIC 3HAHUS TEOPETUUECKUX OCHOB
(byHAaMEHTATBHBIX Pa3/eIOB XMMUHU TPU PEIICHUH NMPO(eCcCHOHAIBHBIX 3a/1a4



[Inanupyembie
pe3yNbTaThl 00y4ICHUS

Kputepun orieHnBaHus pe3yabTaToB 00YUEeHUs

(mokazatenu 2 («He &l 4 («Xopo1o») 5 («OTnn4HO»)
Oran (ypoBEeHb) OCBOCHUS
JOCTH)KEHUS yIOBIETBOPHUTEN | («Y IOBIETBOPUTEIHH
KOMITETEHITUHI
3aJJaHHOTO YPOBHS BHOY) o»)
OCBOCHHUS
KOMITCTCHITHH)
3HaTh: 3arpynusercsa B | Mmeet Nwmeer HNmeer yetkoe,
TEOPETUYECKHE orpezesieHun MpEJICTaBICHUE O Mpe/iCTaBJICHHE O LEJIOCTHOE
OCHOBBI 0230BBIX 6a30BbIX COJIepKaHUU cofiep>KaHuU IpeJCTaBICHUE O
XUMHYECKHX MOHITUN U OTJIEbHBIX OCHOBHBIX y4EOHBIX coJlep:KaHuU
TUCTIUTLTAH GOpMYITUPOBKE | XUMHYECKHX KYpPCOB 10 XUMHH, OCHOBHBIX
OCHOBHBIX JTUCIUIINH, 3HAET 3HAET TEPMUHOJIOTHIO, | XUMUUYECKUX KYpCOB U
1 atan (ypoBeHb) 3aKOHOB XMMHUHU | TEPMUHOJIOTHIO, OCHOBHBIE 3aKOHBI U 001X

OCHOBHBIE 3aKOHBI
XHMHH, HO JIOTTYCKAeT
HETOYHOCTH B
dopmynupoBKax

MMOHUMAET CYIIHOCTh
o0Immx
3aKOHOMEPHOCTEH,
H3Y4aeMBIX B paMKax
0a30BBIX XUMHYECKUX
JUCLATIINH

3aKOHOMEPHOCTSIX
XUMHUYECKHX
MIPOIIECCOB,
M3Yy9aeMbIX B paMKax
OCHOBHBIX
XUMHUYECKHX
JHCIATUINH




2 9tamn (ypOBEHb)

YMers:
BBITIOTTHSTh
CTaHJIapTHbHIE
NEUCTBUSA
(kmaccuduxanus
BEIIIECTB,
COCTaBJICHHE CXEM
MIPOILIECCOB,
CUCTEeMaTH3alUs
JAHHBIX U T.I1.) C
Y4€TOM OCHOBHBIX
IMOHATUHA U OOIINX
3aKOHOMEPHOCTEH,
(bopMyIHpyeMBbIX B
pamMKax 0a30BBIX
XUMHUYECKHIX
TUCLUILTUH

VMmeTs:

peuiaTh TUMOBBIC
y4eOHbIC 3a/1a4H 110
OCHOBHBIM (0a30BBIM)
XAMUYECKHM
JTUCIUILIHHAM

Ywmeer

1.
KyaccuuImpoBa
Th BEILIECTBA,
COCTaBJISITh
CTPYKTYpHBIE U
IPOCTPAHCTBEHH
b€ OPMYITBI
OCHOBHBIX
KJIaCCOB
OpPraHUYECKUX U
HEOPTaHUYECKUX
COCIUHCHMH,
HA3bIBATh
BEIIIECTBA B
COOTBETCTBUU C
HOMEHKJIATypOu
HIOITAK

Ywmeer
UHTEPIPETUPOBATH
pe3yNbTaThl
OTHOCHUTEIIbHO
MPOCTBIX
XUMUYECKHUX
IIPOLIECCOB C
HCIOJIb30BaHUEM
o0mux
MPEJCTaBICHUN U
3aKOHOMEPHOCTEM,
M3y4aeMbIX B
paMKax 0a30BBIX
XUMUYECKHUX
JTUCIUTLIAH

VMeeT cocTaBIATh
CXEMBI ITPOLIECCOB C
HCIIOJIb30BaHUEM
3HAHUM OCHOBHBIX
XHUMHYSCKHX
JTHUCIUIUIMH, HO
JOMYCKAET OTJICIIbHbBIC
HETOYHOCTHU MPHU
hopmyTupoBKe
YCIOBUM
OCYILIECTBJIEHHUS TAKHX
MPOLIECCOB

YmMmeer
MPOTHO3UPOBATH
pe3yJIbTaTh
HECJIOKHBIX
MIOCJIENOBATEIILHOCTEN
XAMHYECKHUX peaK i
C y4eToM o0mux
3aKOHOMEPHOCTEN
MPOIECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX
XUMHYECKHUX
JMCITUTLINH

2. pemiathb
THUIIOBBIE 3a1a41
13 0a30BBIX
KYPCOB XHMHH,
HO JIOMyCKaeT
OT/ENbHBIE
OIINOKH

VYwmeer pemars
THUITOBBIC 331a9H W3
0a30BbIX KypCOB
XUMUHT

YwMmeer pemath
KOMOWHHUPOBaHHBIE
3aayn U3 6a30BBIX
KYPCOB XUMHUH

VYwMeer pemiats 3a1auu
MTOBBIIIIEHHOM
CIIOKHOCTH U3
0a30BbIX KypCOB
XUMHUHU




Bnaners: Bnaneer Bnaneet HaBbIKaMU Bnaneet HaBBIKAMU Bnaneer HaBbIKaMU
HaBbIKaMU pabOTHI ¢ HABBIKAMU BOCTIPOU3BEICHUS CaMOCTOSITETTLHOTO KPUTHYECKOTO
y4eOHOU JTUTEPATYPOH | TOMCKA y9eOHON | OCBOCHHOTO W3Yy4YeHUs OTACIbHBIX | aHaJIu3a y4eOHOH
110 OCHOBHBIM JUTEPATYpHl, B y4eOHOTo MaTepuana | pa3zenoB yueOHOM uHpOpMaLIUU IO
XUMHYECKUM T.4., C 10 OCHOBHBIM JUTEPATypPHI 110 OCHOBHBIM pa3zjiesniam
3 sTan (ypoBEHb)
JTUCIUILTAHAM UCIIONIb30BaHUE | XUMHYECKUM OCHOBHBIM XUMHH,
M 3JIEKTPOHHBIX | JTUCIUILIMHAM XUMHYECKUM bopMyITUPOBKHI
pecypcoB JTUCIUILTAHAM H BBIBOJIOB M Y4aCTHUS B
00CYXICHHS JTMCKYCCHH TIO
OCBOEHHOT0 y4eOHBIM BOTIPOCaM
MaTepuana

Kon u ¢popmynupoBka KoMneTeHIIUH

OIIK-2 BJIAAICHUCM HABBIKAMU IMPOBCACHU S XUMHUYCCKOTO SKCIICPUMCHTA, OCHOBHBIMH CUHTCTUYCCKUMHU U AHAJITUTUICCKUMU MCTOJaMU TTOJTYUCHUSA U
HUCCICIOBaHU XUMUYCCKUX BEIICCTB U peaKuHﬁ

Ortan [Lnanupyemsie Kpurepnn orieHHBaHMS pe3yIbTaToOB 00yUeHUS
(ypoBeHB) pe3yIbTaThI
OCBOEHUS o0y4YeHHS
KOMIIETEHIN (mokazarenu 3
2 («He
u JTOCTHKEHUS («Y IOBIETBOPUTEIBHO 4 («Xoporto») 5 («OTanaHO»)
YOBJIETBOPUTEIBHOY)
3aJJaHHOTO YPOBHS »)
OCBOCHUS
KOMITCTCHITHH)
IlepBb1it 3Hath: crangaptHeie | He MoxeT npuBectu HNwmeer npencrasinenue | Mmeer npencrasieHue o Nmeer yetkoe,
JTar METO/IBI ITOJTYYCHUS, MPUMEPHI CTaHJAPTHEIC O CTaHJApPTHBIX METOAAX | CTAaHIAPTHBIX METOJAX [IEJIOCTHOE
(ypOBeHI:) I/IZ[CHTI/I(l)I/IKaLII/II/I 158 MCTOJBI ITIOJTYy4YCHHUS, IOJIy4YCHHUS, MOJIy4CHUA, I/I,Z[CHTI/I(I)I/IKaLII/II/I u Hpe JICTaBJICHUE O
HUCCIICO0OBAHUA u I[CHTI/I(i)I/II(aI_II/II/I u I/I,Z[CHTI/I(I)I/IKaI_II/II/I u HUCCIICO0OBAHUA CBOMCTB CTaHJAPTHBIX METOAAX
CBOUCTB BCIICCTB 1 HCCJICOBAHUS CBOMCTB HCCIICAOBAaHUS CBOICTB BCIICCTB U MAaTCPHAJIOB, MOJIyYECHUS,
MaTepHajoB, IPaBUIa | BEIIECTB M MATEPHAJIOB, BEIICCTB U MaTEPUAJIOB, npaBuia 00paboOTKH U HAeHTHUKALINN U
00paboTkn n npasuia 00paboTKU npasuia 00pabOTKU K oopmIIeHNS PE3YIBTATOB UCCIICZIOBAHUS CBOWCTB
odopmieHus o opMIIEHUS pe3yJIbTATOB o OopMIICHUS PE3yIbTaTOB pabotel, Hopmbl Th BEIIIECCTB ¥ MaTEpHUAJIOB,
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pe3yNbTaToB padoTHI,
HopMmbl Th

pabotbl, HopMbl Th

pabotsl, HopMbl Th

npaBuia 00paboOTKH U
odopmIIeHUS
pe3yNbTaTOB PabOTHI,
HopMEbI Th

Bropoii YMeTh npoBoanTh YMeeT npoBoauTh MpocTbie | ¥YMEET MPOBOIUTH YMeeT npoBoauTh CIO0KHBIE YMeer npoBoauTh
3Tan MPOCTHIE XUMHUICCKHUE | XUMHUUYCCKHUE OTBITHI TIO MPOCTHIE XUMHUCCKHE XUMUYECKHE OIBITHI 110 XUMUYECKHE OIBITHI
(ypoBeHB) OIIBITHI 10 npeuIaraeéMbpIM METOIUKAM, | OMBITHI 110 IPE/UIaraeMbIM | MPeIaraéMbIM METOAUKAM MTOBBIIICHHON
mpeJIaracMbIM HO JIOIYCKAET OTAECIbHBIE | MCTOAHKAM CIIOKHOCTH TIO
METOAUKAM OLIMOKH npeiaracMbIM
METOAUKAM
Tperun Brnaners 6a30BbIMH YacTtrnaHo BIageeT Brnazneer 6a30BeIMH Brnazneer 6a30BeIMM HaBRIKAMH | Brageer
3Tarl HaBBIKAMH 0a30BBIMH HaBBEIKAMH HaBBIKAMH ITPOBEACHIUS CaMOCTOSTEIHLHOIO MOBBIIIIEHHBIMU
(YpOBeHS) MIPOBEICHHUS MTPOBEJICHUSI XUMHUYECKOTO XAMHYECKOTO MIPOBEJCHUS XUMHYECKOTO HAaBBIKAMH
XHUMHYECKOI 0 AKCIIEpUMEHTA U 9KCTIEpUMEHTA U SKCTICPUMEHTA U OPOPMIICHHS | CAMOCTOSITEIIEHOTO
JKCTIEpUMEHTA U 0o(hOpMITCHUS €T0 o opMIIEHHS €ro €ro Pe3yJIbTaTOB MIPOBEICHUS
o opMIIEHUS eTo PE3yIbTaTOB. pe3yIIbTaTOB. XAMHYECKOTO
pe3yIIbTaTOB. JKCIICPUMEHTA C
HCYKOCHI/ITCHI)HBIM

cobsronenvem Th u
o opMIIEHUS €To
PE3YIIBTATOB
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Kox u ¢popmysinpoBka KoMneTeHIMH

I1K-2 Brnanennem 6a30BbIMU HaBBIKAMH MCIIOJIb30BAHUSI COBPEMEHHOM anmaparypsl IPU MPOBEICHUH HAYYHBIX UCCIICTOBAHMI

Oran [Tnanupyemblie Kputepun orieHnBaHUs pe3yabTaToOB 00YUEeHUs
(ypoBeHB) pe3yIbTaThI
OCBOEHUS o0y4YeHHS
KOMIIETEHIN (mokazarenu 3
2 («He
u JTOCTHKEHUS («Y IOBIETBOPUTEIBHO 4 («Xoporto») 5 («OTamaHOo»)
YIOBJIETBOPUTEIILHO)
3aJJaHHOTO YPOBHS »)
OCBOEHUS
KOMITCTCHITHH)

IlepBb1it 3HaTh: 3arpyaHsercs B BHIOOpe Nmeer obriee 3HaeT CTaHJapTHBIE METObI | 3HAET CTaHIAPTHHIE

aTan CTaHIapTHbIE METO/1a MPUMEHEHUS MpEJICTaBICHUE O IPUMEHEHUS COBPEMEHHOM | METO/bl MPUMEHEHUS

(YpoBeHb) METObI COBPEMEHHOM anmapaTypbl | METO/IaX MPUMEHEHHsI | amlmaparypsl pu COBPEMEHHOM
MPUMEHEHHUS IIPU MPOBEICHUU HAYYHBIX | COBPEMEHHOMN MPOBEJICHNH HAYYHBIX anmnapatypsl pu
COBPEMEHHOM HCCIIE0BaHUH, amnmaparypsl Ipu UCCIIEI0OBAHUMN U MIPOBEIECHUHU HAYYHBIX
anmnapatypsl pu UICHTUPUKAIUT U U3YYEHUU CBOMCTB UCCJIEIOBAaHMSI CBOMCTB UCCJIEIOBaHU,
NPOBE/ICHUU MCCIIEIOBAaHMSI CBOMCTB OTJENIbHBIX KJIACCOB Pa3IMYHBIX PYII BEIIECTB | UACHTHU(PHUKAINN U
HayYHBIX YKa3aHHOT'O BEIIECTBA, HE | BEILECTB, MpaBUiIax U MaTtepuanos; mpaswia Th | uccrnenoBanus
UCCIIEJIOBAHUH, 3HaeT TpeOoBaHUM K 6e301acHoro npu paboTe ¢ HUMH, CBOMCTB pa3IN4HbIX
uaeHTUGUKAu 1 | 0pOPMIICHUIO PE3yIbTAaTOB | OOpAIICHHS C HUIMHU U OCHOBHBIEC TPEOOBAHUS K TPYIII BEIIECTB U
VCCIIEIOBAHMUS skcnepumenTa M HopMm Th | cmoco6ax oopmIIeHHIO PE3yIbTaTOB | MaTepHAJIOB; IIPaBHIIA
CBOICTB BEIIECTB U MpEJICTaBICHUS JKCIIEPUMEHTA, HO TEXHUKHU
MaTepHaloB, pe3yabTaToB JIOITyCKAeT OTACIbHBIC 0€30IaCHOCTH TIPH
npaBuia o0paboTKu JKCTICPUMEHTA HETOYHOCTHU paboTte ¢ HUMH,

u opopmiteHus OCHOBHBIE

pe3yabTaToOB TpeOOBaHUS K

pabotsl, HopMmbl Th oopmieHHIO
pe3yabTaToOB
HKCIIEPUMEHTA
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Bropoii YMmeTs: YMeeT npoBOAUTH YmMeeT npoBOAUTH YmMeeT npoBOAUTH YMeeT BBITOTHATH
JTarl MMpOBOAUTDH HCKOTOPLIC XUMHWYCCKUC XUMHNYCCKHUEC XUMHUYCCKUC SKCIICPUMCHTBI | JICMOHCTPATUBHBIC
(ypoBeHb) XUMHUYECKHE SKCIIEPUMEHTHI C JKCIIEPUMEHTHI C C UCTOJIb30BaHUEM OTIBITHI [0 XUMUHU C
SKCIICPUMCHTEI C HUCITIOJIB30BaHUEM HUCIIOJIB30BAHUEM COBpeMeHHOﬁ annapaTypH; HUCIIOJIB30BAHUEM
HCTIOJIb30BAaHUEM COBPEMEHHOM amnmnaparypbl | COBPEMEHHOMN OCYILIECTBIISIET COBPEMEHHOM
COBPEMEHHOM arnmaparypsl, HO UICHTUDHUKAIHIO U alnmaparypsl,
anmnaparypsl JOTTYCKaeT OTJENIbHbIE | MCCIIeI0BaHUE CBOWCTB IPOBOJAUTH
OI_HI/I6KI/I. IMOJIYYCHHBIX BCUICCTB U KOMIIJIEKCHBIN aHAJIN3
MaTepuasoB. YMeeT U HCCIIeZIOBaHUE
0QOpPMIISTH PE3YIbTATHI CBOWCTB ITOJTY4YE€HHBIX
JKCIIEpUMEHTA C BEIIECTB U
HEOOJIBIINM KOJTHYECTBOM MaTepUaJIOB. Y MEET
3aMEeYaHHI 0hOpMIIATH
pe3yabTaThl
JKCIIEPUMEHTA B
COOTBETCTBUH C
3asBJIICHHBIMU
TpeOOBaHUSIMU
Tpetuit Bnanets 6a3oBeiMu | BrageeT HeKOTOpBIMU Biageer 0a30B5IMU Biageer 0a30BBIMU Biageer 0a30BBIMU
JTarl HaBbIKaMU HaBbIKaMHU HCIIOJIB30BaHUSA | HABbIKaMH HaBbIKaMHU HUCIIOJIB30BaHUA HaBbIKaMU
(YpoBeHb) UCIIOJIb30BaHUs COBPEMEHHOM armaparypbl | HCIOJIb30BaHUS COBPEMEHHO amnmaparypbl | UCIOJIb30BaHUS
COBPEMEHHOM IIpU IIPOBEICHUM HAYYHBIX | COBPEMEHHOMU IIPU IIPOBEJICHUN HAYYHBIX | COBPEMEHHOM
anmnapaTtypsl pu UCCIEeIOBaHUI anmnapatypsl pu HCCJIEIOBaHUM, anmnapatypsl pu
IMPOBCACHNU MMPOBCACHNUN HAYYHBIX I/II[GHTI/I(bI/IKaI_[I/II/I )41 MMPOBCACHNUN HAYYHBIX
Hay4YHBIX HCCIEeN0OBaHUN M3y4EHUS CBOMCTB HCCIICIOBAaHUIM,
I/ICCHGI[OBaHI/Iﬁ OTACJIIbHBIX KJIACCOB I/II[GHTI/I(bI/IKaI_[I/II/I )41

BEIIECTB (MaTEPHAIIOB),
MMPpaBUIILHOTO
IPOTOKOJIMPOBAHHUS OTTHITOB

M3y4EHUS CBOMCTB
BEILECTB U
MaTepuasos,
IMMPpaBUJILHOTO
MIPOTOKOJIMPOBAHUS
OIIBITOB
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Koxa u ¢popmyiupoBka KoMIeTeHIMH

[1K-3 Brnagenuem cucremoit pyHIaMEHTATBHBIX XUMUYECKUX TTOHSITHH.

Ortan [Inanupyemele Kputepuu orieHMBaHUs pe3yIbTaTOB O0yUCHHS
(YypoBeHb) pe3yIbTaThI
OCBOCHHS oOy4eHus
KOMIIETSHIIH (mokazarenu 3
2 («He
" JTOCTHKEHUS («Y mOBIETBOPHUTEIIBHO 4 («Xoporroy) 5 («OTanaHo»)
YAOBJIETBOPUTEIBHOY)
3aIaHHOTO YPOBHS »)
OCBOCHUS
KOMITETEHITUH)
[TepBsrit 3HaTh: dparmeHTapHbIe Henomnubie CdopmupoBaHHbIE, HO CdopmupoBaHHbIE
aTan OCHOBHBIE ATallbl U | TIPEJICTABICHHS 00 MpeJICTaBICHUS 00 CoJIeprKaIlye OTAeTbHBIC CUCTEeMaTUYECKUE
(ypoBeHB) 3aKOHOMEPHOCTH OCHOBHBIX 3Tamax u OCHOBHBIX dTamnax u npoOesIbl MpeACTaBiICHUS 00
dbopMupoBaHUS 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX OCHOBHBIX dTarax u
byHIaMEHTATBHBIX | (hOPMHUPOBAHHS dbopMupoBaHU 3aKOHOMEPHOCTSIX
XUMHYECKHUX (byHIaMEeHTAIbHBIX byHIaMEHTaTBHBIX dbopmupoBaHus
MOHSTHUI XUMHYECKUX TOHSITUN XUMHUYECKHUX MOHIATUH | QyHIaMEHTaJIbHBIX
XUMHUYECKUX MOHATUHN
Bropoit YMmers: Ob6manaer pparmMeHTapHOM | YMEET IPUMEHSTh B nenmom ycnemrnoe CdopmupoBanHOE
aTan [IpumeHsTH CIIOCOOHOCTBIO OCHOBHBIE MPUMEHEHUE OCHOBHBIX YMEHHE TOJIb30BAThCS
(ypoBeHB) OCHOBHBIC MIPUMEHEHHUSI OCHOBHBIX dbyHIaMEHTATBHBIC byHIaMEHTATBHBIX OCHOBHBIMH
dbyHIaMeHTaNbHbIe | (yHIaMEHTAIbHBIX XUMHUYECKHE MOHSATHUS XUMHUYECKHUX TTOHATUN byHIaMeHTaIbHBIMU
XUMHUYECKHE XUMHYECKUX TOHSITUN XUMHUYECKUMHU
TOHSITUS MOHSITHSIMH
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Tpernii
aTan

(ypoBeHB)

Bnanets cucremon
0a30BBIX
byHIaMEHTATBHBIX
XAMHYECKHUX
MMOHSTHH

dparmeHTapHoe
MIPUMEHEHHUE OCHOBHBIX
dbyHIaMEHTATBHBIX
XAMHUYECKUX TTOHSATHMN

B nenom ycnemniHoe, HO
HE CUCTEeMaTH4eCKOe
pUMEHEHHE
byHIaMEHTaTBHBIX
XVUMUYECKUX TOHSITHI

B nenom ycnemnrHoe, HO
coJiepaKallee OT/eNbHbIe
npoOesIbl MPUMEHECHHE
byHIaMEHTaTBHBIX
XUMHYECKHUX TOHATUN

Ycnemnoe u
CHCTEMaTHYECKOe
pUMEHEHHE
byHIaMEHTaTBHBIX
XVUMUYECKUX TOHSITHI

Koa n ¢popmyanpoBka koMneTeHIUT
[TK-4 CriocoGHOCTBIO TPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHSI XUMHUYECKON HAYKU TIPH aHAJIN3E

MOJIYYEHHBIX PE3yIbTaTOB.
Ortan [Inanupyemele Kpurepuu orieHuBanus pe3ysabTaTOB OOYUICHHS
(ypoBeHb) pe3yJIbTaThI
OCBOCHHS o0yJeHus
KOMITETEHIH | (TIOKa3aTenu 3
2 («He
u JOCTH>KECHUS («Y moBnerBoputenbHO | 4 («XOpOII0Y») 5 («OTan4Ho»)
YIOBJIETBOPUTEIILHO)
3aIaHHOTO YPOBHS »)
OCBOEHUS
KOMIIETEHITNH )
[TepBsrit 3HaTE: He 35aer o0mux HUcnoreiTeiBaeT Bnaneer HayanLHBIMU Croco0eH K
JTamn - OCHOBHBIE 3Tallbl | XUMUYECKHUX MOHITHN U orpesieNieHHbIC HABBIKAMU U YMEET TPaMOTHOMY
(ypoBeHb) Pa3BUTHS XUMUHY; HE yMeeT NPUMEHSATh 3aTpyJHEHUS MpU MPUMEHSTD MOJIyYE€HHBIE pacnpeeseHuo
- Hay4YHBIC 3aKOHBI K PEUICHUIO pElIeHnH 3a1a4 110 3HAHUS K PEHICHUIO 3a/1a4 BPEMCHH U
JOCTHKEHUS MPOCTHIX 3a7[a4 0 XUMHUH | XUMHUH M0 XUMUH, a TAaK¥Ke paccTaHoOBKe
Haunbosee UCIIONIb30BaTh 3HAHUS IPU | IPUOPHUTETOB B
BBIIAIOIINXCS MOCTPOCHUHU CEPHE3HBIX BBIMIOJTHEHUH PaOOTHI.
OTEUYECTBCHHBIX H 3a/1a4 B XUMUYIECKOM
3apyOEIKHBIX obJacTu.
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XHUMHKOB,
X BKJIAJ B
pa3BUTHE XUMUU.

Bropoii YMmeTs: CTpemMuTCs BBIOJIHUTH [Tonnmaet BaxkHOCTh K | CriocoOeH k hopmynupoBku | KorTponupyet
JTan - OLICHUBATh paboTy KaueCTBEHHO, HOJIXOy PEIIECHUs OCHOBHBIX XUMHUYECKUX (baxTopsl, CIOCOOHBIE
(ypoBeHB) XUMUYECKHE s dexTuBHO TOAOUpAET XUMUYECKOHN 3a/1auu, MIPUHITUTIOB MOBJIUSATH
MOHSATHS U 3aKOHBI B | HEOOXOAMMBIE METO/IBI. OJIHAaKO HE MCCIIEIOBATEIBCKOM Ha BBIIIOJIHSIEMYIO
CJIIOKHOHM cUCTEME KOHTPOJIUPYET paboTHI. pabory,
BO33pEHUI KaueCTBO MOJIyYE€HHBIX py HEOOXOIUMOCTH
COBpPEMEHHOI1 pe3yJIbTaToB. KOPPEKTUPYET CBOU
XUMHUH JIECUCTBUSL.
Tpernii Bnanets: HaBbikamu | He cioco6en s ¢dextuBHo | McnbiThiBaeT Buiameer nocratoyHeIM IToka3zbiBaer
aTan 0053aTeNbHOTO UCIOJIb30BaTh CBOU CJI0KHOCTH MpHU KOJIMYECTBOM 3HaHUM 110 YBEPEHHOE BIIaJICHHE
(YypoBeHb) 03HAKOMJIEHUS C 3HAHUA B HAyYHOU orpezieNieHuH BhIOOpa BEIOOpPY MeTOa, 3HAHUSIMU BO MHOTHX

MPEIBICTOPHUEIN TOTO
WJIM KUHOTO BOIIPOC
MIOCTaBJIEHHOTO B
€ro NpaKTU4YEeCKON
HAay4YyHOU U
MeJarorH4ecKon
JIeATEIbHOCTH.

JCATCIIBHOCTH.

HEO00XO0IUMOT0
XUMHYECKOT0 METOIA
IUTS TOCTHIKEHUS LIENTH.

IMPUMCHACMOI'O IJId
JaHHOT'O UCCJICOOBaHMA.

HaITpaBJICHUAX
XUMHUYCCKOI'O
aHalIu3a.
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[Noxazatenu chopMUPOBAHHOCTH KOMIIETECHIIHH:

Kpurepusimu olieHUBaHUS SBISIOTCS Oallibl, KOTOPBIE BBICTABIIAIOTCS MPENOJABATEIEM 32 BUABI
NeSITeIbHOCTH (OLIEHOYHBIE CPEJICTBA) IO UTOTaM M3YUEHUsS MOAyJIeH (pa3/1enoB JUCIUIUINHEI),
NEPEYHCIICHHBIX B PEHTUHI-TUIaHEe NUCHUILIUHBI (0717 9K3aMeHa: TEKYIUA KOHTPOIIb —
MakcuMyM 40 6aiioB; pyOexHbIH KOHTPOJIb — MakcuMyM 30 0ansioB, HOOIIPHUTEIbHbBIE OaJLIbI —
Makcumym 10).

[ITxanbl OLIEHUBAHUA:

oT 45 1o 59 6aT0B — «yIOBICTBOPUTEIHHOY;

oT 60 110 79 6a/I0B — «XOPOIIOY;

ot 80 0aIoB — «OTJIIMYHOY.

4.2. TunoBbie KOHTPOJIbHBIE 32IAHUS UJIH HHbIe MAaTEePHAJIbI, HEOOX0AMMBbIE VISl OLlEHKHU
3HAHMi, YMEHHUI1, HABBIKOB U OMNBITA JeSTeJIbHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
¢dopmMupoBaHusi KOMIIETEHUMH B Npolecce 0CBOEHUsI 00Pa30BaTeJIbHON MPOrPaMMBbl.
MeToauyeckue MaTepuaJibl, onpeae/Jsonye Npoueaypbl OllecHNBAHUS 3HAHUI, yMEHHH,
HABBIKOB H ONBbITA J1eSITEJILHOCTH, XapaKTEePU3YIOIIUX dTanbl GOPMUPOBAHMS

KOMITeTeH M
Oransl PesynbraThl 00y4ueHus Komnerennus Onenou-
OCBOEHUS HBIE
CpeacTBa
TEOPETHUECKUE OCHOBBI 0A30BBIX OIIK-1 crmocoGHOCTHIO VCMHbLU
1 aTan XUMHUYIECKUX AUCHUTIINH HCIOJIL30BATh IOJIyYCHHEIE onpoc,
3HAHUSA 3HAHUS TEOPETUUECKUX OCHOB KOMIOKGUY
(dbyHIaMEeHTabHBIX Pa3/esioB M,
XUMHHU TPU PELICHUU nabopamo
npodeccuoHaNbHBIX 3a1a4 pHas
paboma,
mecm
CTaHJapPTHBIC METO/IbI MOTyYCHHS, OIIK-2 BrnageHrieM HaBBIKAMU YCmHublU
MICHTH(QUKALMH 1 HCCIIC0BAHNS MPOBENECHUS XUMUYECKOI0 onpoc,
CBOHCTB BEIIECTB 1 MATEPHATIOB, DKCIIEPUMEHTA, OCHOBHBIMU KONIOKBUY
npaBuiia 00paboTKH U 0oOpMITCHIHS CHHTCTHYECKIAMIA 1 M,
PesyJIbTaToB paboTst, HopMbl Th AHAIUTUYECKUMU METOAAMHU nabopamo
MOJIYYEHUS U UCCIIEIOBAHUS pHas
XUMHUYECKHX BEIIECTB U paboma,
peaknui mecm
cranfapTHbie MeTo sl npuMeHenus | [IK-2 Bnagenuem 6a3oBbIMU VCMHbLU
COBpPEMEHHOM ammnaparypsl npu HaBbIKaMU HCIIOIb30BaHU onpoc,
MPOBEACHUU HAyUYHBIX COBPEMEHHOM anmnaparypsl IpU | KOLIOKEUY
UCCIIEIOBaHUM, HICHTUPUKAIIUN U MIPOBEJICHIH Hay4HBIX M,
HCCIIEIOBaHMS CBOWCTB BELIECTB U UCCJIEJOBaHUM nabopamo
MaTepuasoB, MpaBuiia 00pabOTKU 1 pHas
oopmieHus: pe3ynbTaToB pabOTHI, paboma,
HopMbI Th mecm
OCHOBHBIE ATanbl U 3akoHoMepHocTH | [TIK-3 Bianenuem cucremoit VCMHbIU
dbopmupoBanust pyHAAMEHTATBHBIX | (DYHIAMEHTAIBHBIX XUMHUYECKUX | Onpoc,
XUMHUYECKHUX TTOHATUI MOHATUHI KOJIOKBUY
M,
nabopamo
pHas




paboma,

mecm
OCHOBHBIE ATallbl Pa3BUTHS XUMUU; [1K-4 crtocoOHOCTBIO YCmMHbIU
- Hay4HbIE TOCTIKEHUS Hanbosee MPUMEHATh OCHOBHBIE onpoc,
BBI/IAIOIIMXCS] OTEYECTBEHHBIX U €CTECTBEHHOHAYUYHBIC 3aKOHBI U | KOLIOKBUY
3apy0eKHBIX XUMHUKOB, 3aKOHOMEPHOCTU Pa3BUTHS M,
UX BKJaJ B Pa3BUTHE XUMUHU. XUMHUYECKON HayKH MPH aHATIU3e | 1abopamo
MOJIYYEHHBIX PE3YJIbTATOB pHas
paboma,
mecm
2 oTan 1. BBINIOJIHATH CTAHJAPTHBIE OIIK-1 cnocoOHOCTBIO YCmMHbIU
YMCHU HeﬁCTBHH (KﬂaCCI/I(bHKaHHH BEIIIECTB, HCIIOJIB30BATh MMOJTYYCHHBIC onpoc,
COCTaBIICHHE CXeM TPOLIECCOB, 3HAHUS TEOPETUUYECKUX OCHOB KOJLILOK8UY
CUCTEeMAaTH3allMs TaHHBIX U T.I1.) C (yHAGMCHTAILHBIX Pas/IclioB M
. XUMUH TIPU pEeUICHUH nabopamo
YHCTOM OCHOBHBIX TMOHATHH 1 npo(hecCHOHANBHBIX 3a7a4 pHas
O0IIMX 3aKOHOMEPHOCTEH, paboma,
bopMyIHMpyEeMBIX B paMKax 0a30BBIX mecm
XUMUYECKUX JUCIUTUINH
2. peliaTh TUIIOBBIC YUeOHBIC 33/1a4H
110 OCHOBHBIM (0a30BBIM)
XUMUYECKUM TUCHMILIMHAM
HPOBOJUTH TMPOCTHIC XUMUYCCKHE OIIK-2 BnageHneM HaBBIKAMHU YCMHbLU
OIIBITHI 110 IIpE€aIara€MbIM METOANKAM IIPOBEACHUSA XUMUYECKOTO onpoc,
9KCIIEPUMEHTA, OCHOBHBIMU KOJLILOK8UY
CUHTETUYECKUMHU U M,
AQHATUTUYECKUMU METOJaMHU nabopamo
MOJIYYEHUS U UCCIICI0BAHUS pHas
XUMHYECKHUX BEIIECTB U paboma,
peakiuin mecm
MPOBOJUTHh XUMUYECKHE [1K-2 BiagenueM 0a30BBIMU YCmMHbIU
AKCIEPUMEHTBI C UCIIOJIb30BAHUEM HaBBIKAMH HCIOJIb30BaHUS onpoc,
COBpPEMEHHOM armaparypbl COBPEMEHHOI anmapatypsl IpU | KOLIOKEUY
MPOBECHUHU HAyYHBIX M,
HCCJIEIOBaHNI nabopamo
pHas
paboma,
mecm
[IpumeHsATh OCHOBHBIE [1K-3 BnageHuem cucteMou YCmMHbIU
(dyHIaMEHTAIbHBIE XUMUYIECKUE byHIaMEHTAIBHBIX XUMHUYECKUX | Onpoc,
MTOHSTHS MOHSITHI KOJLILOK8UY
M,
nabopamo
pHas
paboma,
mecm
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OIICHUBATh XUMHUYECKUE TOHATHA U [1K-4 crtocoOHOCTEIO YCmMHbIU
3aKOHBI B CIIOKHOM crcTeMe MPUMEHATh OCHOBHBIE onpoc,
BO33PEHUN COBPEMEHHOM €CTECTBEHHOHAYYHBIC 3aKOHBI U | KOLIOKBUY
XUMHAH 3aKOHOMEPHOCTHU Pa3BUTHS M,
XUMHUYECKON HayKH MPH aHATIU3E | 1abopamo
MOJTyYEHHBIX PE3yIbTaTOB pHas
paboma,
mecm
HaBBIKaMU pabOTHI C y4eOHOU OIIK-1 crtocoOHOCTBIO YCmMHbIU
3 sTan JIUTEPATypPOi IO OCHOBHBIM HCIIOIB30BaTh ITOJIyY€HHEIE onpoc,
Bnanenus XAMHHCCKUM JIUCTINTITMHAM 3HAHUS TEOPETUUECKUX OCHOB KOIIOKBUY
(HaBBIKH/ (dyHIaMEHTAIIBHBIX Pa3eiioB M,
OTIBIT XUMUH TIPU pEeUICHUH nabopamo
NEeSITeNbHO- npo(hecCHOHANBHBIX 3aa4 pHas
CTH) paboma,
mecm
Bnanets 6a30BbIMH HaBbIKAMH OIIK-2 BrnageHreM HaBbIKaMU YCMHbLL
MIPOBCACHUA XUMHUYCCKOT'O IIPOBEACHUS XUMUYECKOI'O onpoc,
9KCTIEPUMEHTA 1 O(OPMIICHHS €ro SKCTIEPUMEHTA, OCHOBHBIMH KOIIOKBUY
pe3yJIbTaToB CUHTETUYECKUMHU U M,
AQHATUTUYECKUMU METOJaMHU nabopamo
MOJTYYEHUS U UCCIICIOBAHHUS pHas
XUMHYECKHX BEIIECTB U paboma,
peakuin mecm
Biagers 0a30BbIMU HaBBIKAMU [1K-2 BiagenueM 0a30BBIMU YCMHbLL
WCIOJIb30BAaHUS COBPEMEHHOM HaBBIKAMH HCIIOJIb30BaHUS onpoc,
anmnapaTtypsl IpU MPOBEACHUN COBPEMEHHOI anmapatypsl IpU | KOJLIOKBUY
HAyYHBIX UCCIICIOBAHUIA MPOBEJICHUH HAYYIHBIX M,
HCCJIEIOBAaHNI nabopamo
pHas
paboma,
mecm
Biagers cucteMoii 0a30BBIX I1K-3 Bi1ageHueM cucTeMO YCmHbIU
(dyHIaMEHTAIBHBIX XUMHUYECKHIX dbyHIaMEHTAIBHBIX XUMHYECKUX | Onpoc,
MOHSITUI MTOHSATUI KOJIOKBUY
M,
nabopamo
pHas
paboma,
mecm
HaBBIKAMH 0053aTEIHHOTO [1K-4 crtocoOHOCTBIO YCMHbLLL
03HAKOMIICHUS C TIPEBICTOpUEH MPUMEHATh OCHOBHBIE onpoc,
TOTO WJIK HHOTO BOIIPOC €CTECTBEHHOHAYUYHBIC 3aKOHBI U | KOLIOKBUY
MMOCTaBJIEHHOTO B €ro MPaKTUUYEeCKOW | 3aKOHOMEPHOCTH Pa3BUTHUS M,
HAY4YHOH U MeIaroru4eckon XUMUYECKOW HAYKH TIPU aHAIH3e | 1abopamo
NeSTEIbHOCTH. MOJIYYEHHBIX PE3YJIbTATOB pHas
paboma,
mecm

4.3 PeliTHHT IJIaH JUCHUIIMHBI (IPUJIOKEeHHUE 2)
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DK3aMEHAIMOHHBIC OUJICTHI
DK3aMEHAIMOHHEIN OUJIET COCTOUT U3 2 BOIIPOCOB.

[TprmepHBbIe BOITPOCHI JUTSI SK3aMeHa:
1. OcoObie cBOICTBa KOJJIOMIHOTO COCTOSHUA. OCHOBHBIC NMPU3HAKKA OOBEKTOB KOJIIOWUIHOM

XUMUH.
2. Knaccuduxanuys IucrepcHbIX CUCTEM.

3. OCHOBBI TEpMOJUHAMUKH TOBEPXHOCTHBIX siBIeHHH. CrylieHne TepMOANHAMHYECKUX
(GyHKLUH B TOBEPXHOCTHOM CJIOE.

4. BuyTpeHHee [aBJE€HHE, €ro CBs3b C TIOBEPXHOCTHBIM HATSDKEHHEM U JAPYTHUMH
MaKpOCKOIIMYECKMMH XapaKTEePUCTUKAMU BEIIECTB.

5. BnwusHue temmneparypbl Ha TepMOAMHAMHUYECKHE (QYHKIIUU MOBEPXHOCTHOTO CJIOS B YHCTHIX
OJIHOKOMIIOHEHTHBIX JKUJKOCTSIX Ha TpaHuIle ¢ COOCTBEHHBIM ITapOM.

6. IloBepxHoctHoe HarspkeHue. OmnbiT [lonpe.@akTopsl BAMSIONIME HA IMOBEPXHOCTHOE
HaTsDKEHHUE.

7. MexdazHoe HaTsHKEHHE HA MOBEPXHOCTU pa3jieia HACBIIICHHBIX PacTBOPOB JABYX B3aUMHO
OTpaHMYEHHO PaCTBOPUMBIX >kuKocTel. [IpaBuino AHTOHOBA.

8. CBobOopanast sHeprust TBEpAbIX Ted. Crienuduka nposBICHUS.

9. Kamumnsproe nasnenue. 3akoH Jlaruiaca.

10. 3aBucuMOCTh JaBJIEHUS HACBIIEHHOTO Iapa OT KPHUBHU3HBI [OBEPXHOCTH paszeia
cocymecTBytomux ¢a3. 3akon Tomcona-KenpBuHa.

11. Cratnueckue METOBI ONIpeiesieHNs (M3MEPEHNS ) TOBEPXHOCTHOTO HATSHKCHHUS.

12. [TonyctaTnueckre METOIbl U3MEPEHUSI TOBEPXHOCTHOTO HATSKEHUSI.

13. OneHka MOBepXHOCTHOM YHEPTUU TBEPIBIX TEIL.

14. BausiHue HEOAHOPOJAHOCTHU M LIEPOXOBATOCTU TBEPABIX MOBEPXHOCTEH Ha CMaYNBaHHE.

15. TepmoauHaMu4ecKue YCIOBHS CMayMBaHMA M PACTEKaHHWS Ha TBEPABIX U IKHIKHUX
noBepxHocTsAX. KomdyecTBeHHbIE KPUTEPUU CMAaYHBAHUS.

16. T'uppodunbHbie u THAPO(GOOHBIE TOBEPXHOCTH. 30HpaTebHOE CMauyuBaHUE.

17. T'ucrepe3nc cMauynBaHws.

18. BeiBox ancopOiimonHoro ypaBHeHus [ nd0oca.

19. TTIAB u I1MB Ha pa3Hbix Mex(a3HbIX MOBEpXHOCTAX. [IpaBuio ypaBHUBaHUS MOISPHOCTEH
PeGunnepa.

20. IIpencrasnenue o ruapodmIbHO-THIOPIIEHOM Oanance Monekyn [TAB.

21. Pabora agcopOruu. ITpaBuso Tpay6Oe-/ltokio, ero TeopeTnieckoe 000CHOBaHHE.

22. YcnoBus npuMeHumMocTH npasuiia Tpay6e-lrokmno. O6pamenue npasuna Tpay6e-/lroxio.
23. Knaccudukanus ITAB no monekynsapaomy ctpoenuto. [Ipumepst [TAB.

24. Knaccudukanus I[IAB mo wMexanusmy JelcTBus  (CMayuBaTeiad, JIUCIEPTaTOpHI,
CTAaOMIIM3aTOPHI, MOIOIIIME CPECTBA).

25. TloBepxHocTHass akTUBHOCTH IIAB. Pacder moBepXHOCTHOW aKTHBHOCTH IO HW30TE€pME
MOBEPXHOCTHOTO HATSXKEHUSI.

26. Pacuer m30TepMBl aJcOpOLMU IO HM30TEPME MOBEPXHOCTHOrO HaTshkeHus. OmnpeneneHue
MOJIEKYJISIpHBIX KOHCTaHT [TAB.

27. Ctpoenue ancopOuonHbix cioeB [TAB. ['a3000pa3Hsle, xunkue u TBepable mienku [TAB.
28. JIByXMEpHOE COCTOSIHHE BEILECTBA B IOBEPXHOCTHOM cJO€. YpaBHEHHE JABYXMEPHOTO
COCTOSTHUSL.

29. DKcnepuMeHTaIbHAs TPOBEpKa ypaBHEHUs ancopoumu ['nboca.

30. Pacuet monekynsapHbiXx KOHCTaHT [IAB 110 ypaBHEHHIO TBYXMEPHOTO COCTOSIHHSI BEIICCTRA.
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31. Ypasuenue llIumkoBckoro. @u3ndeckuii CMbICT KOHCTAHT ypaBHeHHs [IIUmIkoBCcKOTO.

32. Cs3b ypaBHenuit lumkosckoro u JleHrmiopa.

33. Oco0eHHOCTH afcOpOIIM HOHOB M3 PACTBOPA Ha TBEPIOH MOBEPXHOCTH.

34. Jlnopunuzauus u auododuzanms mnoBepxHocTell, nmpumeHenue IIAB s ynpasieHus
npoleccaMy CMaulBaHUsl.

35. Brnusaue ancopounonnsix cinoeB [TAB Ha cmaunBanue.

36. KomnoniHo-XxuMuIecKrue OCHOBBI (hJIOTAIIHH.

37. DNEeKTPOKMHETHYECKUE SIBJICHUSI: anexTpodopes, 3JIEKTPOOCMOC, MTOTEHITAAJTBI
CeIMMEHTAllUU U MPOTEKaHUSI.

38. CoBpemenHas Teopusi crpoeHust J19C nm1opoOHBIX 301€eH.

39. UsmepeHre W pacyeT AJIEKTPOKMHETHYECKOro IOTEHIHana. YpaBHeHHE | enbMroiblia-
CMOIIyXOBCKOTO.

40. Tudodysnas yacts J19C 11 CHIIbHO U cl1abo 3apsyKEHHBIX TOBEPXHOCTEH.

41. Biusstane  wHANGGEPEHTHBIX  AJEKTposMTOB Ha  ctpoeHue JIOC w  BenwuwmHy
3EKTPOKUHETUYECKOro MOoTeHIInaa. Y paBHeHre Hukomabckoro.

42. Biustaue  crienuduveckol  aacopOruu  MOHOB MHIU(DPEPEHTHBIX AJICKTPOJUTOB HA
ANEKTPOKUHETUYECKUI U TEPMOIMHAMUYECKUI TOTEHIIUATIBL.

43. Biussnue  HewHAu(QepeHTHbIX dnekTpoiautoB Ha crpoenue JIOC. Ilepesapsiika
MIOBEPXHOCTH.

44. ®akTopsl, BIUAIONINE HA BETUYUHY JIEKTPOKMHETHUECKOTO MOTEHIHANIA.

45. IlpakTHueckoe NpUMEHEHHUE 3IIEKTPOKMHETUYECKUX SIBICHUH.

46. OCHOBBI TEPMOJIMHAMHUKHN JUCIEPCHBIX CUCTEM. PaboTa 00pa3oBaHUs YaCTHIIHI THUCIIEPCHOM
¢a3bl pu AUCTIEPTUPOBAHUY U KOHIACHCALINH.

47. OCHOBBl TEPMOJMHAMHUYECKON W KHHETHYECKOHW Teopuu oOpa3oBaHUs HOBOH (a3bl 10
['u66cy-Donapmepy (rOMOTEHHOE 3apOIbIIIC00pa30BaHNE).

48. I'eTeporenHoe oOpa3oBaHHME 3apojiblnieii HOBOW (a3bl. Ponb cMmauMBaHUsS B CHHKCHHH
paboTbl 00pa3oBaHMs 3apobIIel HOBOH (a3bl.

49. Ounctka KOJUIOUIHBIX cucTeM. J(uanus. Dnekrpoauanus. YabTpaduibTpanus.

50. MeToapl KOHAEGHCAIIMOHHOTO 00pa30BaHUs JMCIEPCHBIX CHUCTEM. Y CIOBHs, HEOOXOAMMBbIE
JUTSL IOJTyYeHUs1 THOPOOHBIX 30J1el TTOCPECTBOM XUMHUECKON peakunu. CTpoeHrne MULIEILI.

51. Ilytu ympaBieHus CTENEHBIO JUCTIEPCHOCTH MIPU MOJTYUYEHUHU KOJJIOUTHBIX CHCTEM.

52. Kputepun PeOunnepa u PeOGunnepa-lllykuna camMompou3BOJBHOTO JUCTIEPTUPOBAHUS
00beMHBIX (a3 mpu 00pa3oBaHUM JIMODUIBHBIX 30JICH.

53. JlucnepcHbie CUCTEMBI BOIM3U KPUTUUECKON TOUKH (KPUTHUIECKUE IMYIBCUN).

54. JlucrieprailiOHHbIE METOABI TOJYYECHUS KOJUIOUIHBIX CHUCTEM. AJICOPOIMOHHOE BIHUSHHE
Cpebl Ha MEXaHUYeCKUe CBOMCTBA TBEpAbIX Ted — 3 dext Pebunnepa. [loHu3uTE M MPOYHOCTH.
55. [lenTu3anus Kak METOJ MOJYyYEHHMsS KOJUIOMIHBIX CHCTEM. YCIIOBUS PAaBHOBECUS MEXIY
npoleccaMy MeNTH3aMK U arperupoBanus. Buisl nentuszanuu.

56. Muniemioo6pa3oBanue B BOJHBIX W HEBOAHBIX cpemax. KKM. Meroasl ee ompeneneHus.
Touka Kpadra.

57. ®akropel, Biustonme Ha KKM (mmHa paamkana, npupoga mosspHoi rpynmbel [1BX,
3JIEKTPOJIUTHI, TEMIIEpATypa  Tp.).

58. Comobunm3anus B TNOpsAMBIX W 00paTHBIX Muneuiax. Ilpaktudyeckoe mpUMeHEHHE
COJIFOOMITH3ALTHH.

59. CenmuMeHTalMOHHAsl W arperaTMBHas YCTOHYMBOCTb JAUCHEpPCHBIX cHucTeM. DakTopsl,
BJIMSIONIME HAa CEIMMEHTAIIMOHHYIO YCTOHUHUBOCTb.
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60. IIpouecchl, BeAyye K HAPYIICHUIO arperaTUBHONW YCTOWYHUBOCTH JUCTIEPCHBIX CHCTEM.

61. ®akTOpHI arperaTuBHON YCTOMYUBOCTH AUCHIEPCHBIX CUCTEM.

62. D¢pdexrsr ['n66ca u Mapanronu-I' udé6ca kak Gpakrop cTaOMUINU3aLUHU TIEH U IMYIbCHH.

63. CTpyKkTypHO-MeXxaHUYeCKHi Oapbep o Pebunmepy.

64. PacknuHuBaloriee aaBieHue no Jlepsaruny.

65. DnekTpocTaTuyeckasi COCTaBIAIONIas PACKIMHUBAIOLIETO 1aBICHUSI.

66. MexxMoJIeKyIsipHbIe  B3aMMOJICHCTBUS B JIUCIEPCHBIX  cHCTeMax. MoleKkysipHas
COCTaBJISIOLIAs PACKJIMHUBAIOIIETO 1aBICHUSI.

67. ®akTop CTaOWMIM3AMK JUCIIEPCHBIX CHCTEM - THAPOAMHAMHUYECKOE COMPOTHUBIICHUE
IIPOCIIOMKHU CPEMBL.

68. Teopus ycroitunBoctu u koarysuuu JJIDO.

69. OcoOeHHOCTH KOaryJsiuu 30J1ei deKkTponuTamu. VX oObsICHEHHE ¢ TOYKU 3pEHUsl TEOpUU
JJIDO.

70. TTopor koarynsiiuu ¢ Touku 3perus Teopuu JJIDO.

71. HeliTpanu3anroHHasi ¥ KOHLIEHTPAIIMOHHAS KOAryJIsLIHsL.

72. Ilpasuno lynene-I'apnu u kputepuit Ditnepca-Kopda. Ux oObsicHEeHHE ¢ TOYKHA 3pEHUS
teopuu JJIDO.

73. SIBieHME HEMTPABWIBHBIX PSIIOB TPU KOATYIISIIMH 30JICH.

74. Kunetuka xoarynsauuu. YpaBHeHue CMoiIyX0BCKOro. beicTpas 1 MeJuIeHHast KOaryJisiusl.
75. 3aBUCUMOCTb CKOPOCTH KOAryJIsILIUKA OT KOHLEHTPALUU JIEKTPOJINTA.

76. Aspozonu. OcOOEHHOCTH UX CTPOCHHSI U CBOMCTBA. METOIBI pa3pylIeHHs a3p0o30Jieil.

77. Dmynbcuu. CTpoeHHE, YCTOMUUBOCTD, METOBI TTOTYYEHUS. DMYIIbIaTOPHI.

78. O6pamenue a3 B amynbcusix. [IpaBuno bankpodra u ero B3aumocssi3s ¢ Benumanaon ['J1b.
79. Ilensr. CTpoeHue, yCTOWYUBOCTh, METOIBI TIOJTYICHHUS.

O06pa3zerr PK3aMEHaIIMOHHOTO OMJIETa:
BALLIKMPCKUM TOCYJIAPCTBEHHbBIN YHUBEPCUTET

[0 JUCLUILUIHHE KonnongHas xumus
CroenuanbHOCTh 04.03.01 Xumus

DK3aMeHAlMOHHBIN OmiieT No 2

1. VYpaBHenue JIeHrmiopa u ero cBs3b ¢ ypaBHeHueM llIumkoBckoro.

2. MeToapl  KOHIEHCAIMOHHOTO  00pa3oBaHUsl  JMCIEPCHBIX  CHCTEM. Y CIIOBHS,
HEoOXOoauMble JUIsl MOdy4deHHs JHO(GOOHBIX 30J€ MOCPEeICTBOM XHMHUYECKON peaklHH.
CrpoeHue MuLEeI.

3aB. kadenpoii, mpodeccop Kymim E.A.

[TepeBon ouenku u3 100-6amnpHON B MATHOAIBHYIO IPOU3BOJUTCS CIEAYIOUIMM 00pa3oM:
- otimaHO — oT 80 10 110 G6ammoB (Bkirouast 10 moompuTenbHBIX 0aIioB);
- xopoto — ot 60 g0 79 6amos;
- YIAOBJIETBOPUTEILHO — OT 45 110 59 6aios;
- HEYJIOBJICTBOPUTEIBHO — MeHee 45 6aioB.
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Kpurepun onenkn (B 6ajax):

- 25-30 6amIoB BBICTABIISIETCS CTYIEHTY, €CITM CTYJICHT Jal MOJHBIC, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETHUYECKUE BOTIPOCHI OHIIETa, MPOIEMOHCTPUPOBAT 3HAHNE (PYHKIIMOHATBHBIX
BO3MOXKHOCTEH, TEPMUHOJIOTMH, OCHOBHBIX 3JIEMEHTOB, YMEHUE MPUMEHSATH TEOPETHUECKHE
3HAHUS TPH BBHITIOJHEHUH MPAKTHUECKUX 3agaHuid. CTyAeHT 0e3 3aTpyAHEHU OTBETHII Ha BCE
JOTIOTHUTENIbHBIE BONPOCHL. [IpakTueckas yacTb pabOThI BBIMOJIHEHA MOJIHOCTHIO O6€3
HETOYHOCTEH M OIINOOK;

- 17-24 6anioB BBICTABIISIETCS CTYJEHTY, €CIIA CTYJICHT PACKPhUI B OCHOBHOM TE€OPETUUYECKHE
BOITPOCHI, OAHAKO JONYIICHBI HCTOYHOCTH B OIMMPCACIICHUN OCHOBHBIX HOHATHH. HpI/I OTBCTC Ha
JOTIOTHUTEIIbHBIE BOMPOCHI AOMYIIEHBl HEOObIINEe HeTOUHOCTH. [IpH BhITOTHEHUH
NPaKTUYECKON YacTH pabOThI JOMYLICHBI HECYIIIECTBEHHBIE OITNOKH;

- 10-16 GanioB BBICTABIISIETCS CTYJEHTY, €CIIM TIPH OTBETE HA TEOPETHUECKUE BOTIPOCHI
CTYACHTOM JOMYIICHO HECKOJIBKO CYIICCTBCHHBIX OI_HI/I60K B TOJIKOBAHUH OCHOBHBIX IIOHATHH.
Jloruka u moJaHOTa OTBETA CTPAJAOT 3aMETHBIMU U3bSIHAMU. 3aMETHBI TPOOEIIbI B 3HAHUU
OCHOBHBbIX METOI0B. TGOpeTI/I‘-IeCKI/Ie BOITPOCHI B LCJIOM HU3JIOKCHBI JOCTATOYHO, HO C
nporyckamu Marepuana. MimMeroTcss npuHIMnuanbHble OUTMOKH B JIOTHKE TOCTPOSHUS OTBETa HA
Borpoc. CTyACHT He pelIl 3a7auy WK IpY PELICHNH JOMMYIIEHbI TpyOble OUTHOKM;

- 1-10 GaynoB BBICTABJISETCS CTYICHTY, €CJIM OTBET Ha TEOPETUUECKHUE BOTPOCHI
CBUICTCIILCTBYCT O HCIIOHMMAHUH U KpaﬁHe HENOJIHOM 3HAaHUU OCHOBHBIX IIOHATHHI U METOOOB.
OO6HapyX1BaeTCs OTCYTCTBUE HABBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUN MTPU BBHITTOTHEHUH
MPAKTUYCCKUX SaI[aHHﬁ. CTy,Z[eHT HE CMOT OTBETHUTH HU HAa OANH I[OHOHHHTGHBHBIﬁ BOIIpOC.

Bonpochl K KOJJIOKBHYMaM
Konnoxsuym Nel.

BBenenue.
1. [Ipenmer xostonHoN xuMur. OCHOBHBIEC pa3/ieibl U HANPABJICHUS KOJJIOMIHON XMUMUHU,
00BbeKTHl ¥ 1enu u3ydeHus. Knmaccudukaiuys TUCTIEPCHBIX CHCTEM: IO pa3MepaM YacTHIl, 1O
arperaTHOMY COCTOSIHUIO JUCIIEPCHOW (pa3bl M TUCIIEPCHOHHOW Cpeibl, MO KOHIICHTPAIIHMH.
KonnyecTBeHHBIE XapaKTEPUCTUKU TUCIEPCHOCTU: IUCTIEPCHOCTh,PAINYC KPUBHU3HBI, yeIbHAs
MOBEPXHOCTb.
2. [TonsiTHE O TEpMOAMHAMUYECKH YCTOMYMBBIX (JIMOPWIBHBIX) M TEPMOIUHAMUYECCKHU
HeycToiuuBbIX (MrohoOHbIX) aucrnepcHbIX cucteMax (IC). OcoOeHHOCTH HaHOAMCIIEPCHOTO
(KOJUTOMTHOTO) COCTOSIHHSI BEIECTBA. YHHUBEPCATHHOCTh JHMCIIEPCHOTO COCTOSHUSI BEIIECTBA.
Onpenaensroniasi pojb TOBEPXHOCTHBIX SBJICHUHA B IUCIIEPCHBIX CUCTEMAX.
3. B3anMocCBs3b KOJIJIOMTHON XUMUU C APYTUMH XUMHUYECKUMHU TUCIUTUIMHAMHA, ¢ (PU3UKOIH,
OMOJIOTHEH, T€OJI0THEN, TTOYBOBEICHHEM, MEAUITMHON. 3HAUCHNE KOJUTOMJAHOW XHMHH B OXpaHE
OKPYKAaIOIe Cpeabl.

MouJiekyasipHbie B3aUMO/IeiicTBHS U 0CO0ObIe CBOMCTBA
MoBepPXHOCTeH pa3aena ¢as3.

1. VYciioBue CymecTBOBaHUS YCTOMYMBOM TIpaHuUIBl pazznena (a3 B OJHOKOMIIOHEHTHOH
cucreme. CBoOOJHasE TOBEPXHOCTHas »HHeprus. lloBepXHOCTHOE HATsDKEHHE, CHIIOBAas U
DHEpreTUYecKass TPAKTOBKH, equHMIBI u3MepeHus. Oneir ronpe. Ilpuynnbl nosBieHUs
CBOOOJHOW  IMOBEPXHOCTHOM  dSHepruM Ha  rpaHune pasgena (a3,  OcoOGeHHOCTH
TEPMOJUHAMHYECKOIO COCTOSHHUS BEILECTBA B IIOBEPXHOCTHOM cioe. IloHsTHE 0 MOBEpXHOCTH
pa3pbiBa U pa3eisoneii moBepXHOCTH. MeTo N30BITOYHBIX TEPMOIMHAMUYECKIX (QYHKINH (O,
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€, 1) MOBEPXHOCTHOTO cios o ['m66cy. O6001IEeHHOe YypaBHEHUE TIEPBOTO U BTOPOTO 3aKOHOB
TEPMOJIMHAMMKH IS TOBEPXHOCTHU pazjiena ¢as.

2. BnusHue temmneparypbl Ha HM30BITKH TEPMOAMHAMUYECKUX (DYHKUHN MOBEPXHOCTHOIO
CJI0S1 HEaCCOLMMPOBAHHBIX XUAKOCTe. KpuTnueckas temneparypa no Menzaeneeny.
3. CBsi3b MOBEPXHOCTHOM SHEPTrUU C MEKMOJEKYJISIPHBIMU B3aUMOJCHCTBUSIMH B 00beMe

KOHJICHCUPOBAHHOM (ha3pl (dHEpruer CIHEIICHUsS MOJICKYJN, TeIJIOTOW CyOJMMamuu, paboToiu
koresun). IlpaBuno Credana. BuyTpenHee naBienue 1o PeOGunHzmepy, ero cBs3b c
MIOBEPXHOCTHBIM HATSHKEHHEM U (DU3MYECKMMM XapaKTepUCTUKaMHU BeIlecTBa (MOIysIeM
YIPYTOCTH, HICAIbHOM MPOYHOCTHIO U T.1.). KoHcTanTa ['amakepa, ee cBsA3b ¢ pabOTON KOre3uu
Y TOBEPXHOCTHBIM HATsKEHUEM. BKilag nucnepcMOHHOW M HEJUCIEPCUOHHON COCTaBIISIFOIIMX
MEXXMOJIEKYISIPHBIX B3aUMOJICHCTBUN B TOBEPXHOCTHOE HATSKEHHE.

OcobGenHoctn rpaHuIlel paszaena a3 TBepablx Tein. Crernuduka TpOsSBICHUS CBOOOIHON
MOBEPXHOCTHOM 3HEPTUU TBEPJIBIX TEJI.

4, Oco0EHHOCTH TIOBEPXHOCTH paszfiena KOHISHCHPOBAHHBIX (a3 B ABYX KOMIIOHCHTHBIX
CUCTEMaX. Csi3p  MeX(a3zHOTO TOBEPXHOCTHOTO HATSDKEHUS C  MEKMOJIEKYIISIPHBIMU
B3auMoJieiicTBusAsMu B oOwveme (a3. Pabora anresum. IloHsiTHE 00 SHEPrUM CMELICHUS
KOMIIOHEHTOB. CrnokHast KoHcTaHTa ['amakepa, ee CBs3b C MeX(}a3HBIM MOBEPXHOCTHBIM
HaTsDKeHHeM. MexdasHoe moBepxHOCTHOE HaTshkeHHe mo Dyokcy, Jxepudanko u [ymy.
OMmnupudeckoe npaBuiio AHToHoBa. PaboTa aaresun Ha rpaHule paszena a3 mpHu BOIUIOIEHUH
npaBuia AHTOHOBA.

5. BnusiHue KpMBU3HBI MOBEPXHOCTH HAa PaBHOBECHE B OJJHOKOMIIOHEHTHBIX CUCTEMax. 3aKOH
Jlanmaca. Kamwisipaoe nasienue. KanwuisipHoe moAHATHE )KUAKOCTH, ypaBHeHUe JKropeHa.
3aBUCHUMOCTh JIaBJICHHS Iapa OT KPUBU3HBI MOBEPXHOCTH JKUIKOCTH. YpaBHeHue TomcoHa
(KenbBuna). Kanwmnspaas kongeHcauus. M3otepMudeckas neperoHka BenlecTBa. 3aBUCUMOCTh
pacTBOPUMOCTH  OT KPHUBM3HBI TOBEPXHOCTH AMCIIEPCHBIX 4YacTull. YpaBHeHue [ubbca -
OctBanpaa - Gpeitngnmuxa.

6. CmauuBanue. KpaeBoii yron. BeiBon ypaBHeHuss IOnra. CooTHolIEHHE MEXIY
paboTtamMu aAre3ud M KOTe3WHM IpH CMauyMBaHMM. TeruioTa cMmaduBaHus. M30upatenbHOe
CMauMBaHME KaK METOJ  XapaKTePUCTHKU TOBEPXHOCTH TBEPABIX TeN (JUOPWIBHBIX U
mno¢poOHBIX). TepMoIUHAMHYECKUE YCIOBHUS IOJHOTO CMauyuBaHHs (pacTekanue). BrnusHue
[IEpPOXOBATOCTU M 3arpsi3HEHUs IOBEPXHOCTH Ha cMaduBaHue. [ crepe3nc cMaunBaHus.

7. Mertoabl u3MepeHUs: MOBEPXHOCTHOIO HATSHKEHUS Ha JIETKO IMOJABIDKHBIX TpaHHIax (das.
CraTuuecKkue W TIOJNYCTaTUYECKHE METOMAbl: HMHCTPYMEHTAlIbHOE O(GOpMIIEHUE, YCIOBHUS
JKCIEpUMEHTa, pacueTHble opMynbl. [loHaTne o nuHamuuyeckux Meronax. OmnpenencHue Hu
OlLIEHKa CBOOOTHON MTOBEPXHOCTHON SHEPTUU TBEP/BIX Tell.

KoanoxkBuym Ne2.
AncopOuusi Ha MOBEPXHOCTH pa3aesa das.
Bausinue agcopOLMOHHBIX CJIOEB HA CBOMCTBA IUCIIEPCHBIX CHCTEM.

1.  ApncopOmmst Kak CcaMONpPOHM3BOJIbHOE KOHIECHTPHUPOBAHHWE HA TMOBEPXHOCTH pasnena ¢a3

BEILIECTB, CHIDKAIONIMX MekK(pa3sHoe HaTsHKeHUe. TepMoAMHAMMKa Ipolecca aacopOIHH.
W36piTounast u mosHas ancopOuus. YpaBHeHue aacop6bunu I'm60ca.
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2. IloBepxHoctHO-akTHBHBIE (I[IAB), MOBEpXHOCTHO-HEAKTHUBHBIE U TIOBEPXHOCTHO-
UHAKTHBHbIE  BemiecTBa. OTHOCHUTEIBHOCTh  IMOHATUS ~ «IIOBEPXHOCTHAS AKTUBHOCTH)
(3aBHCHMOCTB OT HPUPOABI KOHTAKTHPYIOUMX (a3). [loBepXHOCTHO-aKTHBHBIE METAJLIIBL.

3. 3aBUCHMOCTb TOBEPXHOCTHOTO HATSDKEHUS pPAacTBOPOB OT KoHIeHTpauuu IIAB.
[ToBepxHocTHas akTuBHOCTH IIAB. Pacuer uzorepmsl azcopOuny U MOBEPXHOCTHON aKTHBHOCTH
M0 H30TEPME MOBEPXHOCTHOTO HaTsKeHHs. OmnpeneneHre MOJEKYJIIpHbIX KoHcTaHT [IAB.
JBmkymas cuia mporecca aacopomnuu. Ypasuenue [llumkosckoro. Ypasuenue Jlenrmiopa, ero
cBs3b ¢ ypaBHeHHeM [ m60ca, [1IumkoBckoro.

4. Usmenenwe moBepXHOCTHOM akTuBHOCTH I[IAB B romonormueckom psgy IIAB.
Tepmoaunamuyeckoe obocHoBaHue mpasuia Tpaybe-roxmno. PabGora aacopbuuu. YcioBue
BBITIOJIHEHUS U oOpatieHus npasuia Tpay6e-/liokio.

5. Crpoenne MmoHocnoeB pactBopumMbix ITAB. JIByxmMepHOoe COCTOsiHME BeEIIeCTBa B
MIOBEPXHOCTHOM CJIO€, OPUEHTALIMSI MOJIEKYJ B Pa3pEKEHHBIX U HACBHIIIECHHBIX CIIOSX. Y paBHEHUS
coctosiaust MoHocios [TAB (uaeanbHOTO 1ByXMEpHOTO rasza mo doabmepy).

6. TloBepxuocTHbIe TIeHKH HepacTBOpuMbIX [TAB. TloBepxHOCTHOE (AByXMEpHOE) TaBICHUE,
METOJIbl €ro usMepeHus. M3oTrepmbl MOBEpXHOCTHOTO AaBiieHUs. OCHOBHBIE THUIBI IUIEHOK:
ra3oo0pasHble, KHUAKHE, TBEpAbIE. Y CIOBUS MEPexXo/1a IJIEHKU OT OJHOTO COCTOSHUS K JPYyTromy.
YpaBHEHHUE COCTOSIHUA JBYXMEPHBIX aJCOPOIIMOHHBIX c10eB 10 OpyMKuHY.

7.  Oprannueckue [TAB. Knaccugukanus IIAB mo MonekynsipHOMY CTPOCHHIO (aHHOHO- U
KaTHOHO-aKTUBHBIC, aM(oNUTHBIE, HEMOHOTeHHBIE). Bricokomonekynsapusie [IAB (mpumepsi,
orianuust oT Hu3koMonekymsipubix [TAB). Knaccudukanus ITAB no mMexaHusmy ux JedCTBHA
(cmaumBaTenu, AWcCHepraTopbl, Moromue BemiecTBa). O6mactu npumenenust [TAB. Ilpobnema
o6uopazmaraemoctu [1AB.

8. Ancopouus ITAB nHa rpanune pasnaena KOHACHCHPOBAHHBIX (a3 (Ha TpaHHUIE pas3iena
KUAKOCTb-KUAKOCTh M TBEPAOE TEJNO-)KUAKOCTh). I[IpaBuiio ypaBHEHHUS MOJISPHOCTEH
Pe6unnepa. Ilonsarue o runpodunpHO-munoduiasHoM Oanance (I'JIb). Monudumnupyromee
neiicteue  ITAB: runpodmnmmzanus u  ruzgpodoOuzanuss TMOBEPXHOCTEH.  YIpaBlieHHE
CMayMBaHHEM B Tpoleccax (HIoTaruu.

KoanoxkBuym Ne3.
OO0pa3oBaHue IMCIEPCHBIX CHCTEM.
JInopunbHbie 1 1H0(POOHBIE TUCTIEPCHBIE CHCTEMBI.

1. [MonsiTe  NMUOGWIBHBIX  JUCIEPCHBIX  cucTeM. TepMoauHaMuka  OOpa3OBaHHUS
JMOPUIBHBIX KOJJIOMJIHBIX cUcTeM. Kputepuil camMONpou3BOJIBHOTO JHUCIEPTrUPOBAHUS
Pebunnepa-Illykuna. YcnoBus oOpazoBanus TMOPUIBLHBIX CHCTEM.

2. MunennobpazoBanue B pacTBopax ITAB. Kpurnueckas KOHIICHTpAITUs
munesiooopazoBanus (KKM). OchnoBubie wmetonsl omnpeneneaus KKM. DOwmumpuyeckue
3akoHOMepHOCTH M3MeHeHus: KKM 1 MUHMMansHOTO 3HAYeHHS IOBEPXHOCTHOTO HATSKCHHS Ha
rpanuue paszaena [IAB - Bo3nyx B romosiornueckux psgax [TAB.

3. CrpoeHne IpsIMBIX U OOpAaTHBIX MHIICIUT IPU PA3NUYHBIX KoHIEeHTpanusx [TAB. Muriens
laptnu-Pebunnepa 1 Mak bena. CMemmanHble MULIEIUIBL.

4. TeopMoanmHaMUKa MHIICIZIOO0pa30BaHus: TerioBble A(QeKkTh, auarpamMma (pa3oBbIX
COCTOsSIHMH, TemneparypHas 3aBucuMocth KKM; Touka Kpadra. Touka momyTHEeHHUS.
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5.  Comobunmmzanus B pactBopax [IAB. OTtHocuTenpHas COMOOUIU3ANMS, 3aBUCUMOCTH OT
Temreparypbl W KoHueHTpanuu. ComoOunuzanus B HEBOAHBIX cpenax. llpaktudeckoe

NPUMEHEHHE MUIICIUBSIPHBIX CUCTEM (B XUMHH, CHHTE3€ IMOJIMMEPOB, Omonoruu, MorIIee
JIEUCTBUE).
6. JlucriepraiiiOHHBIE METOJIBI MOJYYCHUS TUCTICPCHBIX CUCTEM (30JIeH, IMYJIBbCHI, TIEH,

asposotieit). [lucreprupoBaHue TBEPABIX Tel KaK (PU3UKO-XMMUYECKUN TPOIecC 00pa3oBaHUs
HOBOM moBepxHOCTH. Teopust I'puddurca: ycioBue camMONpoOU3BOJIBHOTO PacHpOCTpPaHEHUS
tpemH. Oddext Pebunaepa: u3MeHEHHWE TPOYHOCTH M IUIACTUYHOCTH, KaK CIJICJICTBHE
CHU)KEHUSI TIOBEPXHOCTHOW PHEPIHU TBEPIBIX Ted. TepMoIMHAMUYECKHE YCIOBHS MPOSBICHUS
apdexra Pebunnepa. BiusHue XuMHUYECKOW NPUPOABI TBEPABIX Ted M IHKUIKOCTEH Ha
BO3MOXHOCTH €ro nposiBienus. [Ipaktuueckoe npuinoxenue 3¢ dexra Pebunnepa. [lentuzanus.
7. Konnencannonsusie crocoObl MOXY4YEeHUs! AUCIEPCHBIX CHCTEM. XUMUYECKHe U (U3UKO-
XUMHUYECKHE CIOCOObI KOHJCHCALUHU. YCIOBUS, HEOOXOQMMBbIC ISl TOJIy4eHHUs 30Jeil, B
npolecce XMMHUYECKUX peakiuil (mpumepsl). MeToabl MONTY4eHHUS MOHOAMCIIEPCHBIX 30JIEH.
[TyTu ynpaBieHUs CTETIEHbIO TUCIEPCHOCTH.

KonnokBuym Ned.
JIEKTPONOBEPXHOCTHBIE SIBJICHHUSI B JHMCIEPCHBIX CHCTEMax.

1. JIBOWiHOM  DJEKTPUYECKUU  CJIOH (120C). [Ipuumaer  oOpazoBanmst  J[OC.
TepMoanHaMuyeckoe paBHOBECHE MMOBEPXHOCTH pa3feina (a3 ¢ yueToM JIeKTPUIECKOil SHEPTUH.
2. Crpoenue [IDC: momens miaockoro KkonaeHcatopa  (I'eapMrosbelr), yder TEIIOBOTO
JIBUKEHUS MOHOB (Mozenb I'ym - YenmeHa); poiab XMMHUYECKOM NPUPOABI HOHOB (TE€OpHUs
[repra). OOmwmit U DJIEKTPOKMHETUYECKUH IOTEHUHaNbl. V3MEHEHUE MOTeHIMaga B
3aBUCHMOCTH OT pACCTOSIHHSI OT TOBEPXHOCTH  JUII  CWJIBHO W C1abo 3apsHKeHHBIX
MOBEPXHOCTEN; BIUSIHUE KOHIICHTPALIMH U 3apsiia HOHOB AJIEKTPOJIUTA.

3. DIeKTpOKMHETHYECKHE SIBJICHHUSA: DIEKTPOoope3; 3JIEKTPOOCMOC; MOTEHIHal TEUYCHUS;
MOoTEeHIMaNn ocefanus YpaBHeHue ['enbpmromnbia-CMoayxoBckoro. ®akTopbl, BIUSIONIME Ha
MHTEHCUBHOCTD JIEKTPOKMHETUYECKUX SBICHUH. DIEKTPOKMHETUYECKUN MOTEHLUaN, TpaHULa
CKOJIbKEeHUs. MeTolbl OIpeneneHus] AJIeKTPOKWHETHYEeCKoro moTeHuana. IIpaktuueckoe
MPUIOKEHUE DJIEKTPOKMHETUYECKUX SBJICHUN. OIJIEKTPOKANWUISPHBIC SIBICHUSA. YpaBHEHUE
JIunnmana.

4. Ctpoenue Munemn ruapos3osiei. BnusHue wunauddepeHTHBIX W HeUHIU(P(HEPEHTHBIX
anekTpoiuToB Ha crpoenune JIDC. Ilepesapsiaka 301eil moa ACHCTBUEM 3JIEKTPOJIMTOB.
W3osnexTpuyeckas Touka. BnusHue pazauuHbIX (aKTOPOB Ha OOLIMI U AIEKTPOKUHETHYECKHUMA
noTeHIMan (paz0aBiieHue U KOHIIEHTPUPOBAHKE 30J1s, Tuaiu3, pH, remmneparypa).

5. Hounsii oOMeH. YpaBHenue Hukombckoro. JImorponusie psiapl. NOHOOOMEHHBIE CMOJIBI.
[Iporieccsl HOHHOTO OOMEHA B MPUPOJIE U TEXHUKE (TTPUMEPHI).

YCToH4YuBOCTE M IBOJIIOLUA THCIHEPCHBIX CHCTEM.
1. Tloustue 00 arperaTMBHOM U CEAMMEHTALMOHHOM YCTOWYMBOCTH AMUCHEPCHBIX CHCTEM.
IIponeccel, Benymue K IMOTEpE arperaTMBHOM YCTOWYMBOCTU: M30TEpPMHMUYECKas IIEPETOHKa,

KoaJleCLeHIUs, Koarysius. Pojb TeniaoBoro ABMKEHUS B CEAMMEHTALIMOHHONW M arperaTuBHON
YCTONYUBOCTH.

25



2.  ®akTOphl arperaTMBHON YCTOWYMBOCTH JUCIEPCHBIX CHUCTEM. |epMOJMHAMHYECKAs
YCTOMYMBOCTb TOHKMX IUICHOK. PackinuHuBaromee nasieHue no Jlepsaruny. MounekyisspHas
COCTaBJISIOLIAs PaCKJIMHUBAIOLIETO  JABJICHUS, Y4YET MOJIEKYJISIPHOM IIPUPOJIBI
KOHTaKkTUpylommx (a3 u ¢opmbl yacTull (TOHKHE IUIGHKM M CQEpHUUYECKUe YaCTHIIBI).
DneKTpocTaTUUECKasl COCTABIAIONIAs PACKJIMHUBAIOLIETO JaBJIEHUS, €€ CBS3b CO CTPOECHUEM
muddy3noit ywactu JIDC. PacknumHuBaromiee AaBieHHE I CHJIBHO M Ci1ab0 3apsHKeHHOM
noBepxHocTu. Ilpupoma  ycTOHYMBOCTM  AMCIEPCHBIX  CUCTEM, CTaOMJIM3MPOBAHHBIMU
nuddy3aeiME criosiMu 1o Teopun 1JIDO.

3.  ®dakTopbl CcTAOWIM3AIMK JTUCHEPCHBIX CHCTeM. O(QEeKTHUBHAs YyNPYyrocTh IUICHOK C
ancopoumonusiMu  ciosimu  [TAB.  Dddextst  I'mb66ca u  Mapanronu-I'u60ca.
DneKTpocTaTUUECKasi ~ COCTaBJSIIOIIAsl ~ PAaCKJIMHUBAIOIIEro  JaBieHHs 1o  [eparuny.
'ipponnHamMuyeckoe CONPOTHUBIEHUE NMPOCIOMKH CpeAbl BBITEKAHMIO, BSI3KOE COCTaBIISIIOLIEE
packiuHuBatomero jnavieHus. CTpykrypHo-mMexanumdeckuid 6aprep (CMB) mno PeGunnepy.
VYcnoBus, ompenenstonme BbICOKYHO d¢dekTuBHOCTE CMB. Peosornyeckne cBolcTBa
afcop61moHHbIX cioeB [IAB. Durponuiinetii pakrop. CMenianHbie GaKkTOPHI.

4. OcHoBbI Teopuu ycronduBOoCTH M Koarymsiuu JJIDO. OcoOeHHOCTH KOAryIISIIIUU 30J1eH
AJICKTPOJIUTAMH, MX OOBsicCHeHUs ¢ TO4ku 3peHus Teopunm JJIDO. ITlopor koarymsamuu wu
KPUTHYECKOE 3HAYEHHE 3JIEKTPOKMHETUYECKOro MOTEHIMana ¢ To4yku 3peHus teopun JJIDO.
3aBUCHUMOCTh MOpOra KOaryJsiuu OT pa3Mepa U 3apsiia Koaryiaupyrouiero nosna. Koarymsanus
CHJIBHO ¥ CJ1a00 3apshDKeHHBIX 30Jei. KoHleHTpaunoHHas 1 HeWTpanu3aloHHas KOoaryJsiusl.
Ob6ocuoBanmne mnpaBwina Llyneue-T'apan u xputepus itnepca-Koppa B teopuu JIDO.
SIBneHne «HEnpaBUIIBHBIX)» PSAIOB IPU KOATYJISALUN.

5.  3aBUCHUMOCTH CKOPOCTH KOAryJISLIMM OT KOHIIEHTpAIUH 3J1eKTpoiauToB. KuHetnka 6picTpoit
koarymsinuu 1o CMonyXxoBCKOMY. OCHOBHBIE IOJIOKEHHS TEOPUM MEIJIEHHOM KOaryssiluu
(Dykc). Opro- U nepukuHeTHuUeckas Koarynsauusa. DIokymsanus, TreTepoKoaryssus,
aparynsauus. [IpuMeHeHne KoaryissHTOB U (UIOKYJISIHTOB JJISl OYUCTKU BOBI.

6. Aospozonu. Knaccudukanus a’po3oneid Mo arperaTHOMY COCTOSHHUIO YacTHUIL JIUCHEPCHOU
¢a3pl. MeToapl TOMy4YeHHUs a’po3oiieil. MoNeKyIspHO-KMHETHUYECKUE CBOWCTBA a’dpO30JIeH.
OCOOEHHOCTD AJIEKTPUUYECKUX CBOWCTB a3p030JieH, MPUYMHBI BOSHUKHOBEHHS AJIEKTPHUUYECKOTO
3apsiia Ha TOBEPXHOCTH YacTHll. DakTopbl yCTOWYMBOCTH a’po3oiei. CrocoObl 1 0COOEHHOCTH
paspyuienust asposzosieil. IIpakTudeckoe wucnonb3oBaHue a’posoiiei. Ponb  a’spozoned B
3arpsiI3HEHUHU OKPYXKAIOLIEH CPEbI.

7. Owmynbcuu. Knaccudukanus, ompenesneHune TUNA SMYJIbCUM MU CTENEHU AUCIEPCHOCTH
Karesb TUCTIEpCHON (ha3bl. DMynbraTopsl, mpuHIMI BeiOopa [TAB miis crabunusanum npsamMbIxX U
oOparubix smynbcuil. IlpaBwiio bankpodra. Pons I'JIb monekynst [TAB B crabunmzamnuu
smynbcuu. OOpamienue ¢a3 B dMynbeusix. DakTOpbl CTaOMIM3AIMH SMYJIbCUNA. MeTOobI
MIOJIY4EHUS U paspylIeHus dMyibcuil. [IpakTnueckoe npUMEeHEHUE SMYIIbCU.

8. Ilennl. Ctpoenue neH, ux kiaccudukamus. Kparnocts nen. I[lenooOpa3oBaTenu nepBoro u
BTOPOTO psifa. 3aBUCUMOCTb YCTOMUMBOCTH TEHBI OT KOHILIEHTpAalMd MeHO0Opa3oBaTels.
Brusiaue >mekTponuToB Ha meHooOpa3yronyo crocoOHocTs [TAB. Tlennbie ek, DakToOpshI
ycroiunBocTy meH. [loHstre o uyepHbix mieHkax. CrocoObl MOTY4YEHHUS U pa3pyLICHUs TIEH.
[IpakTHueckoe MPUMEHEHHUE TIEH.

Kpumepuu oyenxu (¢ oannax)
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- 5 6ayIIOB BBICTABIIACTCS CTYNIEHTY, €CIIM CTYJCHT Jajl IOJIHbIE, pa3BEpHYTHIC OTBETHI HA BCE
BOITPOCHI, POIEMOHCTPUPOBAJI YMEHHE IPUMEHSTH TEOPETHUECKNE 3HAHUS ITPH BHIOTHEHUH
NpakTU4YecKux 3a1anuil. CTyneHT 6e3 3aTpyIHEHHI OTBETUII Ha BCE JOMOIHUTEIbHbBIE BOIPOCHI.
- 4 Gara BBICTABIISICTCS CTYICHTY, €CIIH CTYACHT PacKpPbUI B OCHOBHOM TEOPETUYECKHUE
BOIIPOCHI, OJTHAKO JIOMYIICHB HETOYHOCTH B ONPEACICHUN OCHOBHBIX OHSATHH.

- 3-2 Gayuta BBICTABISIETCS CTY/ICHTY, €CIIM IIPU OTBETE HA TEOPETUUECKUE BOTIPOCH! CTYJCHTOM
JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUU OCHOBHBIX MOHSATHIA. 3aMETHBI
npoOeITbl B 3HAHUM OCHOBHBIX METOZIOB. TeopeTHYecKre BOIPOCHI B IIEJIOM H3JI0KCHEI
JIOCTaTOYHO, HO C MPOITyCKaMH MaTepuaia. IMeIoTcsl MpUHIMITHAIbHBIE OITMOKH B JIOTHKE
HIOCTPOEHHSI 0TBETa Ha Bompoc. CTyeHT He PEIInII 3aa4y Wi IPY PEIICHUHN JOIYICHBI
rpyObIe OLINOKH;

- 1-0 6anyoB BBICTABISETCS CTYACHTY, €CIIM OTBET Ha TEOPETHUECKHIE BOIIPOCHI CBUIETEILCTBYET
0 HEMIOHUMAHUHU U KpaifHe HEMOJIHOM 3HAHUM OCHOBHBIX MOHATHH U MeT0o10B. CTY/IEHT HE CMOT
OTBETHUTH HU HA OJIH JOTIOJIHUTEIBHBINA BOIIPOC.

TpebdoBanus k opopMiIeHHIO 0TUYETA 0 J1A0OPATOPHON padoTe

JlabopaTtopnast paboTa T0OJKHA COCTOSITh U3 CIACAYIONINX TJIaB:

TUTyJIBHBIN JTUCT.

Onucanue 1enu paboThI.

[IpenocraBienre KpaTKUX TEOPETUUYECKUX CBEICHUMN.

Onucanue TEXHUYECKOIO OCHAILIEHHUS U METOAMKH ITPOBEIECHUS SKCIIEPUMEHTA.

[TosnydeHHbIE B X0/1€ TPOBEACHMSI SKCIIEPUMEHTA PE3YJILTATHI.

AHanu3 JaHHBIX, TOJIyYEHHBIX B X0Z1€ IPOBEIECHUS dKCIIEPUMEHTA.

[TonBenenue UTOroB, GOpPMyIUPOBKA BEIBOJOB

NogkrwdpE

Kpurepun ouenku (B 0asiax)

- 0 GayII0B BBICTABIISIETCS CTY/ICHTY, €CIIM CTYJCHT HE MPeACTaBMI 0(pOPMIICHHBIH OTUYET O
nabopaTopHoO# pabore;

- 1 GaJ1 BBICTABISETCA CTYJCHTY, €CJIU CTYACHT JOMYCTHI OMIMOKK B 0(hOpMIIEHUH OTUETA
0 J1abopaTopHO paboTe U B pacuérax;

- 2 GaJia BBICTABIISIETCS CTYACHTY, €CITU CTYIEHT 0(OPMIIT OTUET O opMe U He
JIOTIYIIIEHO OLIMOOK B pacuérax U CoJlep:KaHuu,;

BonpochI /151 yCTHOTO onpoca:
1. OcHoBHBIE TPHU3HAKUA OOBEKTOB KOJUIOUIHOW XUMUHU.

2. Knaccugukanus AMCIEpCHBIX CUCTEM U MPUMEPHI U3 )KU3HU.

3. Crarudeckue METOABI OIpeneNeHust (M3MepeHHs) IMOBEpXHOCTHOTO HaTshkeHus. Mx
XapaKTepUCTHKA, JOCTOMHCTBA U HEIOCTATKU METO/1a

4. Tlomycratuueckue METOAbl M3MEpPEHHs MOBEPXHOCTHOrO HaTsKeHHs. VX XapaKkTepucTHKa,
JIOCTOMHCTBA U HEJIOCTATKH METO/Aa

5. MHAMHYECKHE METOIBl HM3MEpPEeHHs MOBEPXHOCTHOTO HATsDKeHMsA. X XapakrepucTuka,
JIOCTOMHCTBA U HEJIOCTATKH METO/A

6. T'mnpodunbHbie U THAPOGOOHBIC TOBEpXHOCTH. V30upaTepHOoe cMaunBaHUeE.

7. TlpencraBnenue o ruapodmiIbHO-THIIOPHIEHOM Oanance Monekyn [TAB.

8. Kuaccuduxauus [TAB no monekynapHomy ctpoeruto. [Ipumepst [TAB.

9. Knaccupukaums IIAB mno wmexaHusMmMy JAeWCTBUS  (CMauMBaTelld, JUCHEPraTophl,
CTaOMIIN3aTOPBI, MOIOIIHE CPEICTBA).

10. JIluodpumuzamumss u nmododu3anus moBepxHocTer, npuMeHenue [IAB s ynpaBneHus
nporeccaMy CMauyuBaHUS.
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11. IpakTHyeckoe MPUMEHEHNE AIEKTPOKUHETHUECKUX SBJICHUM.

12. OuncTka KOJIIOUIHBIX cucTeM. Jnanu3. DnexTpoananus. Y bTpaduibTparusi.

13. Comrobmmmzanus. [IpakTudeckoe NpUMEHEHHE COMIOOMITH3AIIHH.

14. Aspozonu. OcoOEHHOCTH UX CTPOCHHUS U CBOMCTBA. METO bl pa3pyIICHUS a9PO30JICH.

15. Omynscun. CTpoeHue, yeTOMUYNBOCTh, METOABI OIYYEHHUS. DOMYJIbIaTOPHI.

16. Tlensr. CTpoeHue, yCTOMYMBOCTH, METOIBI TIOTyUCHHUS.

Kpumepuu ouenxu (¢ 6annax)

- 2 Oajia BBICTABIISIETCS CTYJCHTY, €CIIU CTYJICHT PACKPBLI B OCHOBHOM TEOPETHUYECKHI BOIIPOC

- 1 Gayma BRICTABJISCTCS CTYACHTY, €CJIH MPH OTBETE JOMYIIECHO HECKOIBKO CYIIECTBEHHBIX
OIINOOK;

IIpuMepsI TeCTOBBIX 3a1aHUI

1. Hannume u30bITKa CBOOOAHOMN YHEPTHH HA TIOBEPXHOCTH pasnena (a3 o0yCcIoBICHO:

=

TOJIbKO pa3IMyieM KOHIIEHTpAIUil BelecTBa B IByX (azax;

TOJIBKO PAa3JIMYUEM arperaTHOro COCTOSIHUS BELIECTBA,

3. HECKOMIIEHCUPOBAHHOCTBIO MEXMOJICKYJIIPHBIX B3aHMMOJCUCTBUII Ha MOBEPXHOCTH IO
CpPaBHEHHUIO C 00BEMOM;

4. Oomee BBICOKOH 3HEprueil B3aMMOJEHCTBHS MOJIEKYJ Ha IMOBEPXHOCTH IO CPABHEHUIO C

00BEMOM.

o

2. Pa3zHocTh 1aBieHuil B 00beMHBIX (pa3ax, pa3ae’eHHbIX HCKPUBICHHON MOBEPXHOCTHIO,
BO3pAcCTaer C:
YBEIUYECHUEM G
YBEIIMYCHUEM PAJIyca KPUBU3HBL;
YMEHBIICHUEM C;
YMEHBIICHUEM panyca KpUBH3HEI,
MOBBIIICHUEM TEMIIEPATyPHI;
YMEHBIICHUEM TEMIIEPATYPBHI.

o wbdE

3. 3akoH Tomcona — KenpBrHA JISKUT B OCHOBE:
KanuJUIIPHOM KOHJICHCAllUK;
MIPOIIECCOB 00pa30BaHUs HOBOH (ha3bl;
M30TEPMUYECKON NIEPETOHKH;
peKyIiepaluu JeTy4YuX pacTBOPUTENICH;
BCEX HA3BaHHBIX MPOIIECCOB.

agrwNE

Kpurepun onenkn (B 0aj11ax)

- 0 OassI0B BBICTABISETCS CTYACHTY, €CIIU KOJIMYECTBO MPaBUIIbHBIX OTBETOB 0 %o;

- 3 Oayia BBICTABIISETCS CTYACHTY, €CITU KOJIMYECTBO MPABMIBHBIX OTBETOB 30 %;

- 5 GaJIJIOB BBICTABIISIETCS CTYJICHTY €CJIM KOJIMYECTBO MPABUIIBHBIX OTBETOB 40 %;

- 10 6anoB BBICTABISAETCS CTYACHTY, €CIIM KOJMYECTBO MPaBUIbHBIX 0TBETOB 60 %;

- 15 GamIoB BBICTABIISIETCS CTYJACHTY, €CITU KOJIMYEeCTBO NMpaBmiIbHBIX 0TBeTOB 80 - 100%.

5. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecnieyeHHe TN CUNILTUHBI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JUTEPaTyphl, HCOOXOAUMOI 1JIs1
OCBOCHMS THCIMIIIHHBI
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a) OCHOBHasl JINTepaTypa:
1. Myxkur E.J[. Komnoumnas xumusi :ydeOHUK i1 YH-TOB U XHMHKO-TEXHOJIOT.BY30B
/E.L.Iyxun, A.B.Ilepuioa, E.A.Amenun — M.:Beiciiast mkomna, (1992, 2002, 2004, 2012) c.
2. 'envdpman, M. U. Komnouanas xumus [DnekTpoHHBIH pecypc] : yueOnuk / M. U. 'enbdman,

O. B. Kosanesuu, B. II. FOctpatroB .— U3x 6-¢, crep. — CII6. : Jlans, 2017 .— 336 ¢c. —
(Yuebnuku nns By3oB. CrnernuanbHas jurepaTrypa). JlocTynm K TEKCTY AJIEKTPOHHOTO W3JIaHus
BO3MOJKEH 4epe3 DIIEKTPOHHO-OMOIMoTeunyro cucreMy usnarensctsa "Jlans" .— ISBN 978-5-
8114-0478-0 .— <URL.:<https://e.lanbook.com/book/91307#book _name>>.

3. Bonkos, B. A. Komnouanas xumus. [IoBepXHOCTHBIC SBICHHS M JUCHEPCHBIE CHCTEMBI
[DnexTpoHHBI pecypc] : yuebHoe mocobue / B. A. BonkoB .— U3n. 2-e, ucnp. — CaHKT-
[MerepOypr :Jlawp, 2015 .— 672 c. — (YueOHuku mis By3oB. CroemnuanbHas JUTEpaTypa).
JlocTym K TEKCTy OSJIEKTPOHHOTO W3JaHHs BO3MOXKEH uepe3 DJEeKTPOHHO-OHOIMOTEYHYIO
CHUCTEMY A30aTeIbCTBA "Jlagp" — ISBN 978-5-8114-1819-0 —
<URL.:http://e.lanbook.com/books/element.php?pll_id=65045>.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. TIpakTHUKyM MO KOJUIOMJHOW XWUMHUHM (KOJUIOMIHAS XHUMHs JIATEKCOB M IOBEPXHOCTHO-
AKTHUBHBIX BEIIECTB) : y4. MOCOOME JUIsl CTYAEHTOB XMMHKO-TEXHOJIOTMY. CIEll. BYy30B / TOJ
pen.P.O.Heiimana .— M. : Beicmas mkomna, 1972 .— 176 c.

2. BepexnukoB , B. H. Komnonanas XxuMusi TOBEpXHOCTHO-aKTUBHBIX BEILIECTB [ DJIEKTPOHHBIN
pecypc] : yueOHoe mocobue / B. H. Bepexnukos , M. U. I'epmameBa , M. 1O. Kpbicun .—
Canxrt-IlerepOypr : Jlans, 2015 .— 304 c¢. — (YueOHuku aiis By30B. CrieruanbHas TUTEPaTypa).
JlocTym K TEKCTy OJIEKTPOHHOTO W3JaHHs BO3MOXKEH uepe3 DIEeKTPOHHO-OHOIMOTESYHYIO
CHUCTEMY A30aTeIbCTBA "Jlagp" — ISBN 978-5-8114-1929-6 —
<URL:http://e.lanbook.com/books/element.php?pll_id=64325>.

Ilepeyennb MeTOAMYECKHUX YKA3aHUH 1JIsI CAMOCTOAITEILHOM padoThI CTY/ICHTOB

1. HUsanoma C.P. Komnounnas xumus: Y.1/C.P.1BanoBa,®.b.IlleBmsikoB — Ypa PUO baml'V,
2005 - 120 c.

2. UsanoBa C.P., llleBnskoB ®.b., Kazapesaanm C.A. Kommomgnas xwumusa. Y.2. (YyeOHoe
noco6wue). 2007. Ypa. PUO. baml'V.

3. Manunckas B.I1., AxmerxanoB P.M. IloBepxHOCTHBIE siBieHHs. MeTOIUYECKHE YKa3aHUs
JUTSL KOHTPOJISI CAMOCTOSIT €JIbHOM padoThl cTynentos, 2005, PULL baml'V, 51 c.

4. AxmerxanoB P.M., Mamunckas B.II. Ilonyuenme wu cBoiicTBa JHO(OOHBIX 30J€H.
Metonuyeckue yka3zaHUs IO BBIMOTHEHHIO JTA0OPATOPHBIX U MPAKTHYECKHX paboT Io
kosutongHo xumuu, 2006, PUL] baml'Y, 44 c.

5. Manunckas B.II.,, AxmerxanoB P.M. IlonyueHune u CBOMCTBAa KOJUIOUJHBIX PAacTBOPOB.
VuebHoe mocodue, 2011, PULL baml'VY, 68 c.

6. Mamunckas B.I1., AxmerxanoB P.M. IloBepxHocTHBIE siBieHHs. Y4yeOHOe mocobue, 2012,
PUL] bamlI'V, 100 c.

5.2. [lepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEepHET» U
NMPOrpaMMHOr0 odecrneyeHusl, He0OXOIMMBIX /IJIsl 0CBOEHHS TUCIIUIIHHbI

1. Dnekrponnas oubmuoreunas cucrema «Ob baml 'V - https://elib.bashedu.ru/

2. DOnexktpoHHas OubOMMOTeYHass cucTeMa «YHUBEpPCUTETCKass OuOnIMOTeKa OHJAMH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa u3aaTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubmuoreku baml'V - http://www.bashlib.ru/catalogi/

5. YuuepcanbHas bassl mannpix EastView (IocTynm K 3J€KTPOHHBIM HAyYHBIM JKypHaJlam) -
https://dlib.eastview.com/browse
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6. Hayunas nsnekrponnHass Oubnumoreka - elibrary.ru

(mocTynl K DJEKTPOHHBIM Hay4YHBIM

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

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. [Torosop Ne 104 ot 17.06.2013 r. JIuuensuu

OeccpovHbIe

8. Microsoft Office Standard 2013 Russian. JJorosop Ne 114 ot 12.11.2014 r. JIutien3uu 6eccpovHbIe

6. MaTepuajbHO-TeXHHYecKasi 6a3a, HeoOXoAUMaAs JJIsl OCyleCTBJIeHUsI 00pa30BaTeIbHOI0

npoumecca mo TMCUuIlJInHe

HaunmeHnoBanmue
CHenHaJbHBIX
noMelleHui u

NoMelIeHuii 1JIst

CaMoOCTOSATEIbLHOMH
padoThI

OCHAIIEHHOCTh CNENUAIbHBIX
NOMeIeHHuii ¥ MoMeleHui 1JIsl
CaMOCTOSITEIbHOH PadoThI

IlepeyeHb JIMLIEH3HOHHOTO
NMPOrpaMMHOIo o0ecneyeHus.
PexBM3UTBHI NOATBEPKIAIOLIETO
JIOKYMeHTa

1. yueOHas ayauTopus
AJ151 IPOBeieH s
3aHATHH JIEKIIMOHHOI 0
THHA:

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

2. yueOHas1 ayauTOpHUs
AJ151 NPOBe/IeH NS
3aHATHI CEMMHAPCKOIO
THna: xadoparopus Ne 121
(xumax xopryc),
naboparopus Ne 407
(xumdaxk xopryc),
naboparopus Ne 412
(xumdak xopryc).

3. yueOHas ayauTopus
IS TIPOBE/IEHU ST
rpPyNIoBBIX H
HHAUBHUIYAJTBHBIX
KOHCYJIbTALMIA:
aynuropust Ne 405
(xumax kopryc),
aynuropus Ne 311
(xumdak xopryc),
ayaurtopust Ne 310
(xumaxk xopryc),
aynuropus Ne 305
(xuMmax kopIryc).

4. ydeOHas Ay UTOPHUS
IS TEKYIIero KOHTPOJIsI
U NPOMEKYTOYHOM
aTTecTAlMM: ayUTOPUS
Ne 405 (xumoak kopmyc),
aynuropust Ne 311
(xumak xopryc),
aynutopus Ne 310
(xumdaxk xopryc),
aynurtopus Ne 305
(xumdak xopryc).

S. momeneHus IS

Ayautopus Ne 405
Y4ebOHas Mmebelb, yaeOHO-HATTIS THBIE
OCOOuS, TOCKa, HOYTOYK,MyJIbTUMEIHA-
npoektop Mitsubishi XD3200U, skpan ¢
anekTponpuBogoM 300*¥400cm Spectra
Classic.
Aynuropus Ne 311
VYuebHast MeOelb, yueOHO-HAT IS THBIE
ocoOwus1, T0CKa, HOYTOYK,IIPOEKTOP
Mitsubishi XD 600U, skpaH ¢
anekTponpuBoaoM Projecta 183*240cm
Matte white.
Aynuropus Ne 310
VYuebHas meOenb, yaeOHO-HATIISTHBIC
nocoowsi, 10CKa, HOYyTOYK,MyJIbTHMEIHA-
npoexTtop Mitsubishi EW230ST, sxpan
HacteHHBIN Classic Norma 244*183.
Aynurtopust Ne 305
VYuebHas mebenb, yueOHO-HATTISIIHbIE
ocoowus1, 10cKa, HOYTOYK,MyJIbTHMe/Ina-
npoektop Mitsubishi EW230ST, sxpan
HacrenHbld Classic Norma 244*183.
JlaGopaTopust Ne 121
VYuebHas meOenb, yaeOHO-HATIISTHBIC
nocoOus, HAbOp XUMUIECKOU TTOCY/IBI,
KoMILIeKT mebenu BHP,
aKBaJINCTUILIATOP, A0CKa ayauTopHas [TA
(32)3, mocka xiraccHast/2002r, MUKPOCKOTL,
Hacoc, PMC "Monometpus",
MH(OPMALIMOHHBII CTEH/I, BU3KO3UMETP
d=0,54 (10 mrT.), Bu3ko3umetp d=1,16 (5
IIT.), IEPUOTUYECKasi CHCTEMA
Menaeneesa (2mt.), cTox 2-X TyMO., CTOI
2-x TyM0.,noacTaBKa-kadeapa.
JlaGopaTopus Ne 407
VYueOHas MeOeib, yueOHO-HATIISITHBIC
1ocoOusi, HAOOp XUMUYECKOU TTOCYIbI,
npuoop, ycTaHOBKA.
JlaGopaTopus Ne 412
VYuebHas MmeOenb, yueOHO-HATIISTHBIC
mocoOusi, HAOOP XUMUIECKOI ITOCYABI,
ra3omerp
YurauabHblii 3271 Ne 1
Hayunslii 1 yueOHbIH QoHI, HAy4YHAsS
nepuoanka, [TK (MoHo60K) - 3 mwT.,
HeorpanndeHHbINH Joctyn K ObC u BJ;

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
JloroBop Ne 104 ot 17.06.2013 1.
JIunien3uu 6eccpouHbIe

2. Microsoft Office Standard 2013
Russian. [loroBop Ne 114 ot
12.11.2014 r. JIunensuu 6ecCpOUHBIC

30



https://elibrary.ru/projects/subscription/rus_titles_open.asp

CaMOCTOSATEIbHOI
padoThI:

YHUTaIbHBIHN 3a1 Ne 1
(TIaBHBIHA KOpITYC),
YUTANBHBIN 3211 Ne 2
(dusmart xopmyc-
y4eOHOE), UNTATBHBIN
3an Ne 5 (ryMaHUTapHBII
KOPIIYC), YUTAJILHBIH 3a1
Ne 6 (y4ueOHbI# KOpITyC),
YUTaNBHBIN 3271 No 7
(TymaHUTapHBIN KOPIYC),
naboparopust Ne 206
(xumax kopryc),
nabopatopust Ne 209
(xumax xopryc),
nabopaTopust Ne 419
(xumax xopryc).

6. [Tomemenue nias
XpaHeHusi U
NpopUIAKTHYIECKOI0
o0cy:KUBaHUS y4eOHOT 0O
000py10BaHUSsI:
naboparopus Ne 013
(xumax kopryc).

KOJIMYECTBO MOCAJ0YHBIX MecT — 70.
YuranbHsblii 320 Ne2
Hayunsrit u yueOHbIH (HOHT, HAyYHAS
nepuoanka, [TK (MoHOOIOK),
MOKITFOUEHHBIX K cetn HTepHeT, — 8
IIT., HeorpaHUdeHHBIH noctyn k ObC u
B/1; xonuuecTBO mocagouHbIx MecT — 50.
YuranabHblid 320 Ne 5
Hayunslii u yueOHbIi oHA, HAYyIHAS
nepuoauka, [TK (MoHOO10K) - 3 1T,
HeorpannueHHsI qoctyn kK ObC u BJI;
KOJIMYECTBO MOCAJ0YHBIX MeCT — 27.
Yuranabublii 3a;1 Ne 6
Hayunesrit u yueOHBIN (OHI, HAyIHAS
nepuonuka, [IK (MoHOOMOK) - 6 T,
HeorpanuueHHbl Joctyn k ObC u BJJ;
KOJIMYECTBO MmocanovyHbIX MecT — 30.
YuraiabHbli 30 Ne 7
Hayunsrit u yueOHBIN (OHI, HAyIHAS
nepuoaunka, [TK (MoHOOIOK) - 5 1T,
HeorpannyeHHbIH qoctyn kK ObC u BJI;
KOJINYECTBO MOCA0YHBIX MecT — 18.
JladopaTopus Ne 206
YuebHas mebenb, yueOHO-HArISIIHBIC
nocobust, Memanka MarautHas EcoStir
(1.51,300-2000006/MuH, uTaThOpMa
nmram. 120mMm,0e3 HarpeBa), Melanka
MarautHas [13-6110 (mo 11, ¢ momorp.
120C), memainka marautHas [19-6110 (mo
11, ¢ mogorp. 120C), Memanka MarHUTHAs
I195-6110 (mo 11, ¢ mogorp. 120C),
MeIlanKa MarHuTHAS ¢ mogorpesom 119-
6110M, memajgka MarHATHAs C
nogorpesom 113-6110M, Mukpockor,
MHOTO(YHKITHOHAJIFHOE YCTPOHCTBO
KyoceraFS-1030MFP, HoyTOyk
HPPavilion, mpoekrop BenQMP612C,
HOyTOYK HP 6820sT2370 17 WXGA,
Monurop 19" Samsung 931BWSFVTFT,
cucreMHbli 6510k IntelCore B koMmIuiekre,
namsate NransTS 4G, cryn UCO/uepn/
(6mr.), HoyTOyk ASUSKS52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
Jladopatopus Ne 209
YueOHas Mebenb, yaeOHO-HATIISTHBIC
mocoOus1, KOMIIBIOTEP B COCTABE:
cucremubIit 6110k DEPO 460MD/3-
540/T500G/DVD-RW, monutop 20"
Samsung, MHOTO() YHKIIMOHATIBHOE
ycTpoicTBO (puHTEp/Konup/ckanep) FS-
1030 MFR, npunTep na3epHsIi
MOHOXpOMHbII Samsung ML-3310D,
OpuduHT puctaBka, kpecio «IIpectmxy,
Tymbouka MoOmIbHas, cTyn "[IpecTmxk",
CTOJI MUCHM., CTOJ MUCHM., cTy1 UCO
JladopaTopus Ne 419
YueOHas MeOelb, yueOHO-HATIISIHBIC
1ocoOust, MHOTO(YHKIIMOHAJIbHOE
ycrpoiictBo HP Laser, nnanmerHsii
kommbroTep Apple iPad 64 GB Wi-Fi +3G
UYepnsrit A4-1.00IT1,641'B ¢ gexiom,
KOMHMPOBAJIBHBIN anmnapar,
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KOMUPOBAJIbHBIN anmapar
JladopaTopus Ne 013
Komruiekt meGenmn BHP, Becsr GR-120
(120r*0,1Mr) BHYTp. KaTHOPOBKA, C
noBepkoii, mearpudyra OITH-8,
MHOTO(YHKIIMOHAILHOE YCTPOICTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, snekTporuturka.
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IIpniaoxenune Ne 1

MMHOBPHAYKH POCCHUHA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUWE BBICIIEI'O OBPA3OBAHMUSA
«BAIIIKUPCKHI T'OCYJAPCTBEHHBIII YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JTUCIHUIIINHBI KoaionaHas xumus Ha 7 ceMecTp
_O4YHas_
Bun pabothl O0BEM AUCHUIUINHEL
O6mas Tpynoemkocts aucuuiuinisl (3ET / yacos) 4/144
Y4eOHBIX YaCOB HA KOHTAKTHYIO pabOTy C MpernojaBaTesiem:
JIEeKITUH 20
MPAKTUYECKUX/ CEMUHAPCKUX
71a00paTOPHBIX 48

Ipyrux (TpynmoBasi, MHINBUyaTbHAs! KOHCYJIBTAINS M HHBIC BUIBI
y4eOHOI eI TeNbHOCTH, TPeyCMaTpUBAIOIINe padoTy 00yJaroIuXCs

¢ nmpenogasarenem) (OKP) 1,2
Y4eOHBIX YaCOB Ha CAMOCTOSITEIRHYIO paboTy oOyuatomuxcs (CP) 13
Y4eOHBIX YacOB HA MOJTOTOBKY K

sKk3aMeny/3auery/aud depennrpoBannomy 3adety (KoHTposip) 61,8

®opMa KOHTPOJIS: IK3aMeH 7/ ceMecTp
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OcHoBHaA

u ®dopma
dopma H3yueHUs: MaTepUAIIOB: JICKIIUH, JIOTIOJTHUT TEKYIIIEeTO
MPAKTUYECKHE 3aHITUSI, CEMUHAPCKHE enpHas KOHTPOJIS
Ne 3aHsTHS, Ta00paTOpHBIE PaOOTHI, auTepa- 3anmanus mo yCIIeBaeMOCTH
/1 Tema u conepkanue caMOoCTOsITeNIbHas paboTa U TPYJOEMKOCTb Typa, CaMOCTOSITENIbHON | (KOJIJIOKBUYMBI
(B yacax) pekoMeHa | paboTe CTYIACHTOB | , KOHTPOJbHBIE
yemast paboTHI,
CTYJCHTaM KOMIIBIOTEPHBI
Bcero |JIK | [IP/CE | JIP cpc | (nomepa © TECTLL M T.1I.)
M U3 CIIHCKA)
Beenenue. OcHOBHBIE 337241 U
HaIpaBJIeHUs KOJUIOMIHON XUMUHU.
OOBEKTHI KOJIJIOUTHOW XUMHH B
nanoxumuu. Knaccudpuxamus J1C. OCH. -
Konnounno-xumMuueckue OCHOBBI. ) KOJJIOKBUYM,

1 I'pannua pasnena ¢a3 ee CUIOBOE MOJIE. 2 2 pa 1-3 MGT%HquczK ge TECT, YCTHBII
CryuieHue TepMOJIMHAMUYECKUX HOT'ZH = | HOCODIA 1.2, omnpoc
(GYHKIUH B IOBEPX. CJI0E, BIUSHHE pa i
TEMIIEpPaTyphbl HA TEPMOJUHAMUYECKHE
(yHKIMH TOBEPXHOCTHOTO CJIOSL.

(mpobGieMHast JICKITHsA).

[ToBepXHOCTHOE HATSKEHUE U

MEXMOJICKYIIIPHOE B3aMMO/ICHCTBHE B

KOHJICHCUPOBaHHBIX (hazax. Mexdaznoe OCH. It
HATSDKEHHUE Ha TPAHUIIE IBYX (a3. '

2 CBoOopaHast 3HEPTUs TBEPIOTO TEa. 2 2 pal-3 MeT%anfczx Ze KOITOKBHYM,
BinsiHue KpuBU3HBI TIOBEPXHOCTH Ha II)L;T-ZH HT= | HOCODHA 2,2, reet
paBHOBECHE B OJJTHOKOMITIOHEHTHOMN
cucreMme. 3akoH Jlamacca. KanwnspHasie
spieHns. CMaunBanue. KommuecTBeHHbIE
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XapaKTepUCTHKHU, U30UpaATEIbHOE

cMauvBaHuue. Poib cMaunBaHwMs B

KaNMWUTSIPHBIX SBIEHUSIX. MeTo bl

M3MEpEHUS TOBEPXHOCTHOTO HATSKCHUS U

YAEIbHON MOBEPXHOCTHOM SHEPTHUSI

TBEPHABIX TEJ.

AncopOunonHoe paBHoBecue ['nooca.

[TAB, I[INB, [THB. Pa6ora agcopouuu.

[TpaBuno Tpaybe-/ltoxn0. YpaBHeHue OCH. JT-

[nmkoBckoro. JKcrepuMeHTaIbHas 1'_3 M KOJIJIOKBUYM,
noBepka ypaBHeHus [ 'm60ca. 2 ba GT%HHI{TC; I;e TECT, YCTHBIN
Onpenenenne MOJIEKYJISIPHBIX KOHCTaHT IIOIIT'; HT- | HOCODUA 1,2, 0I1poc

ITAB. Knaccuduxarus u coBpeMeHHBII pa 1=

acnekT npuMeHenus ITAB. Accoptument

ITAB.

IByxmepHoe coctosiaue [IAB B

a/7IcOpOLIMOHHOM clloe. YpaBHEHHE

COCTOSIHUSI, CTPOCHHE aICOPOIIMOHHBIX OcH. muT-

cnoeB HepacTBopuMbIx [TAB. 2 pa1-3 Meroauueckue ::f:OKifgﬁ%
ITIpumenenue ITAB st ynpasienus Homn. nut- | mocobus 1,2,6 > Y
MpoLeccaMy CMauyuBaHUs U pacTEKaHUs. pal-2 onpoc
Ianpodobuzamus, ruapoduIH3aIms

TMOBEPXHOCTEM.

OcobeHHOCTH MOJIEKYIISIPHOU a1copOun

u3 pactBopos. [IpaBuio ypaBHUBaHuUs OCHL. JT-

nosisipHOcTel Pebunnepa. Ancopouus 1'_3 M

AJICKTPOJIUTOB, U30HpaTEeIbHAST 1 2 ba CTOMMHCCKIE KOJUIOKBHYM,
HOHOOBMEHHAs 87ICOPOLIHA. Hom. mut- | mocobwus 1,2,3 TECT
HNonoobmennuku. Poinbs oOMeHHOM pa l-2

aIcopOLMH.

OO6pa3oBaHue JUCTIEPCHBIX CUCTEM. OcH. nuT-

OCHOBBI TEpPMOAMHAMUYECKON U 2 pa1-3 Meroanueckue fgf:OK]Z:IIZx%I
KHHETHYeCcKoi Teopuu. Obpa3oBaHue Hom. nut- | mocobwus 1,2,4 - Y
HOBOM (hazel mo ['n6O6Ccy-Dombmepy. pal-2 onpoc
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[Ipoueccrl KOHAEHCALIMOHHOTO U
aucriepraioHHoro oopazosanus [1C B
TEXHHKE, IPUPOJIE, TEXHOIOTHH.
JlnoduiibHBIE KOJUTOUIHBIE CUCTEMBI.
Tepmonunamuka. O6pa3oBaHue
nropuiIbHbIX 301eil. Kpurepuii
Pebunnepa-ll{yknna. Kpurnueckue
sMynbcnuu. MuneninooOpa3oBaHue u
comobunuzanus B pactBopax [TAB.
Oduzukoxumus moromiero aeiicraust [1AB.

DJIEKTPUYECKUE CBOMCTBA JUCIIEPCHBIX
cuCTeM. DICKTPOKUHETUYECKHE SBJICHHUS.
Crpoenue JIDC. quddy3nonnas 4actb
JDC nns cuabHO U €1a00 3apsHKEHHBIX

TnoBepXHOCTei. Brusaue OcH. JuT-

uHanddepeHTHRIX HenHAUDHEpEeHTHBIX 2 pa 1-3 Meromuseckue KOTLTOKBHYM,
AJICKTPOJIUTOB U CHeIU(PUIecKoi HOT’; ut- | nocobns 1,2,5 reet
a7IcoOpOITHU Ha o, P5 U S TIOTCHIIUABI. pa 1-

Ctpoenue mutiesur TM0(QOOHBIX 30JIeH.

MeTob1 U3ydeHHsI SJIEKTPOKMHETUYECKUX

SBJICHHUM, NX MPAKTUUYECKOE IPHMEHEHHE.

Y CTONYMBOCTD NUCIIEPCHBIX CUCTEM.

ArperaTtuBHasi U CeJUMEHTALIMOHHAS OCH. It

ycTonuuBoCTh. [Ipoueccel, Begymue K ’

HApYUICHUIO arperaTUBHON YCTOMYMBOCTH. 2 pa 1-3 Meromyeckue KOJLTOKBHYM,
PacknunuBarolee naBieHUE 110 ILOH'ZH ur- | mocobus 1,2,6 reet
Hepsiruny, ero cocrapistomue. akTopel pa 1-

arperatuBHoil ycrouusoctu JIC.

OcHoBbl Teopuu koaryssanuu J1JIPO. OCH. -

Kuneruka xoarymnsaiuu. [IpaBuio q 1'_3 MeToMIeCK e KOILIOKBIL
[Myneue-Iapau, kputepuii Ditnepca- 2 p 6H 123 M
Kopda. Crabunuzanus 110hOOHBIX 30I€H. II)L;IIT- 2JIHT- nocobwust 1,2, TecT

DakTOphI CTAOMITN3AIINH.
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MonekynsapHO-KMHETUYECKUE CBOMCTBA OcH. nut-

10 JC. uddyzus. Ocmoc B JIC. pa1-3 Mertonudeckue KOJUTOKBUYM,
CenuMeHTaIMOHHO- AU Y3UOHHOE Jomn. mut- | mocobus 1,2,4 TeCT
paBHOBECHE. pa 1-2
Jlaboparopnast pabota Ne 1 «Ilonyuenue OCH. JT- Odopmien.
KOJUTOMIHBIX PACTBOPOB») pa 1-3 MeTommueckiie OTU€T 1Mo

11 1a00paTOpH.

Jomn. mut- | mocobus 1,2

pa 1-2 pabote
JlaGopatopnast pabota Ne 2 OdopmiieH.
«Omnpenenenue nopora KoaryJsiium» OcH. - OTYET IO

pa1-3 Meroanyeckue

12 nabopaTopH.

Hom. nmut- | mocobus 1,2
pa 1-2 pabore
Jlaboparopnas padota Ne 3 Odopmien.
. OcH. nut- o
«CenMMEeHTAIMOHHBIN aHATTN3)» OTU€T 1Mo
pa 1-3 Meronnyeckue

13 1a00paTopH.

Jomn. mut- | mocobus 1,2

pa 1-2 pabote
Jlaboparopnas padota Ne 4 OcH. SH- O(b(ipMJIGH.
«Qnexrpodopes» OTYET 110

pa1-3 Meroanyeckue

14 nabopaTopH.

Jlom. mut- | mocodus 1,2
pa 1-2 pabore
Jlaboparopnas pabota Ne 5 «AmcopOrus OCH. JT- OdopmreH.
Ha MOBEPXHOCTH TBEPJIOE TEIIO - PACTBOP» pa 1-3 MeTommueckiie OTYET IO
15 nabopaTopH.
Jomn. mut- | mocobus 1,2
pa 1-2 pabote
Jlaboparopnast pabota Ne 6 OcH. at- Odopmien.
16 «IIOBEpXHOCTHBIE SBICHUS» pa 1-3 Meroaunueckue OTYET 110
Hom. nut- | mocobus 1,2 1a00paTOpH.
pa 1-2 pabote
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Bcero

81

20

48

13
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PeiiTHHT IU1aH TUCHUILINHBI (IPHJI0KeHue 2)

Kypc 4, cemectp 7

Komnongnas xumust
Hanpasnenune noarorosku 04.03.01 Xumus

Buasbl yueOHol nesareabHocTn | bamn 3a Yucno baer
CTY/IeHTOB KOHKpPETHOE | 3aJlaHui 3a VTV Iy PA——
3a/1aHue ceMecTp
Moayas 1
Texkyuuii KOHTPOJIb
1. lomarraue 3aqaHus 2 3 0 6
(odopmiienme 1a00paTOPHBIX
pabor)
2. YCTHBIN o1poc 2 2 4
1. Aynuropnas pabota 5 2 0 10
(KommoxkBuymsl)
Py0e:xHbINi KOHTPOJIb
1. Tecr 1 15 0 15
Bcero 35
Monyas 2
Texkyuuii KOHTPOJIb
1. Jlomaiiaue 3a1aHust 2 3 0 4
(odopmiienne 1a00paTOPHBIX
pabor)
2. YCTHBIN o1poc 2 2 4
2. Aynurtopnas paboTa 5 2 0 10
(KommoxkBuymsl)
Py0e:xHbIN KOHTPOJIb
1. Tecr 1 15 0 15
Bcero 35
IMoompuresbHbie 0AJITBI
1. Ctynenyeckas onumIuaga 0 5
2. Ily6nukarus crateit 0 3
3. Yuactue B KOH(epeHIUH 0 2
Bcero 10
IMocemaemMocTsb (0a/1J1b1 BBIYMTAIOTCS U3 001l CyMMBbI HA0OPAHHBIX 0aJ1J1I0B)
1. Iocenienne JIEKIIMOHHBIX 0 -6
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3aHATUU

2. IlocemeHue 1a00paTOPHBIX
3aHATHI

HUTOroBblii KOHTPOJIb

1. Dx3ameH

30
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