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Paboyas mporpamma JUCHUIUIMHBI aKTyaIM3MpOBaHa Ha 3aceAaHuu KadeIpbl
BBICOKOMOJIEKYIPHBIX COETMHEHUN U 00IIEH XMMUYECKOH TEXHOIOTUU MTPOTOKOJI OT «05»
utons 2017 . Ne 8

JlonoHeHus: 1 U3MEHEHHUs, BHECEHHbIE B pab04yr0 IPOTrpamMMy JAUCHUILINHBI (OOHOBJICHBI
[IepeyeHb OCHOBHOM W JONOJIHUTEIbHOW JIUTEpAaTyphl M JIMLEH3HMOHHOE IMPOTrpaMMHOE
oOecrieyeHne, HEOOX0AMMOE TSI OCBOCHUS AUCUUILIMHBI TIPUHSTHI HAa 3aCEJaHUN Ha 3aCeIaHuu
kadeapst BMC u OXT npotokoun ot «29» mast 2018 r. Ne 10

T e

—

3aBenyromnuit kadenpoit _ /Kymum E.N./



Cnucoxk 10KyMEHTOB M MAaTEPUAJIOB

. [lepeueHr MIAHUPYEMBIX PE3YIBTATOB OOYYCHHS IO AWCIMILIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMU PE3yJIbTaTaMi OCBOCHHUS 00pa30BaTeILHOM MPOTrPaMMBI

. lenmp 1 MeCcTO TUCHMIUIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM IPOrpaMMbl

. Conmepxxanue paboueidt mporpamMmbl (00BEM TUCIUIUIMHBI, THUIBI W BHIABI y4EOHBIX
3aHIATHHA, y4COHO-METOIMIECKOE 00ECIIEUCHHE CAMOCTOSTEIIBHON padOThI 00YJatOIUXCsl)

. DOoH/ OLIEHOYHBIX CPECTB MO AUCIUIUIMHE

4.1. TlepeueHb KOMIMETEHIIMN C yKa3aHUEM OTaloB HX (POpMUpOBaHHUS B Tpoliecce
OCBOEHHMSI 0OpaszoBarenbHOM Tmporpammbl. OmnMcaHWe TOKazaTreled U KpPUTEpPHUEB
OIICHUBAHMSI KOMIIETEHIIMN Ha Pa3UYHBIX JTarnax UX (POPMHPOBAHUS, OMUCAHUE IIKAJ
OTICHUBAHUSI

4.2. TunoBble KOHTPOJBHBIC 3aJaHUS WM WHBIC MaTepPUANIbl, HEOOXOUMBIC TSI OIICHKH
3HAaHWUW, YMEHWW, HABBHIKOB W OMbITa JACSITCIBHOCTH, XapaKTePHU3YIOMINX OTallbl
(dhopMupOBaHUS KOMIIETCHIIMM B TPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMBL.
Metoandeckue mMaTepHalibl, OTPENSSIONINe MPOIEAyphl OICHUBAHUS 3HAHUHN, YMEHUH,
HAaBBIKOB U  OMNbITa JIEATENBHOCTH, XapaKTePU3YIOIIMX ATamnbl  (HOPMHUPOBAHUS
KOMIIETEHIUI

4.3. Peiimune-nian OucyuniuHvl (npu Heobxooumocmu)

. Y4yeObHo-MeToquueckoe 1 HHPOPMAIMOHHOE 00ecreYeHNE TUCIIUTUTHHBI

5.1. TlepeueHb OCHOBHOHM M JOTIOJIHHUTEIIBHONW YYEOHOU JHUTEpaTyphl, HEOOXOIUMOM IS
OCBOEHUS JUCLUILIMHBI

5.2. Ilepeyens pecypcoB HH(DOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «MHTepHeT™» 1
MIPOrPaMMHOTO O0ecrieueHus, HeOOXOAUMBIX JUISl OCBOCHUS TUCIUTLINHBI

. MarepuanbHo-TexHu4Yeckas 0a3za, He0OXoauMasi ISl OCYILECTBICHUS 00pa30BaTEIbHOTO

Inponecca 1o AMCuUIlInHe



1. TlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO JUCIUILIHHE, COOTHECEHHBIX
CIUIAHMPYEMbIMH Pe3yJIbTaTaAMH 0CBOEHHUsI 00Pa30BaTeIbHON NPOrpaMMbI
(c opuenmayuetl Ha KapmMvl KOMNEMeHYULL)

PesynbraTsl 00yuenus’ ®opmupyemas KOMIETEHIUS (C IIpn
yKa3aHUEM KoJia) Meda
HUE
3HaHUs 3HATh: TEOPETUIECKHE OCHOBBI 0a30BBIX OIIK-1 criocoOHOCTHIO HCTIONIB30BATh
XUMUYECKUX JUCIUIUINH MOJTYYCHHBIEC 3HAHUS TEOPETUUECKUX
OCHOB (DyH/IaMEHTAIBHBIX Pa3/ICIIOB
XUMUU TIPU PEIICHUN
npodeccuoHalbHBIX 3a7a4
3HAThCTAHAPTHBIC METOIbI TTOTYYCHHUS, OIIK-2 BaieHuEeM HaBBIKAMH
UJIEHTU(DUKAIIMN U UCCIICIOBAHMS CBOMCTB MIPOBEACHUS XUMHUECKOTO
BEIIIECTB U MaTepUajIoB, MPaBMiIa HKCIIEPUMEHTA, OCHOBHBIMH
00paboTKH U 0POpPMIIEHUS PE3YIBTATOB CUHTETUYECKUMH M aHATUTUYECKUMHU
pabotsl, HopMbI Th METOJAMH TTOTY4YECHUS U
MCCJIEI0BAaHMS XUMHYECKUX BEIIECTB
Y peaKknui
3HaTh: CTAaHJAPTHBIE METObI MPUMEHECHHUS [1K- 2 BnageHueM 0a30BBIMU
COBPEMEHHOU anmaparypbl IpH MPOBEICHUN HaBBIKAMH MCTIOJIb30BaHUS
Hay4HBIX HCCIICIOBAHNM, UICHTU(DUKAITUN U COBPEMEHHOU ammaparypbl Ipu
HCCIeI0BaHUs CBOMCTB BEIIECTB U MPOBEACHUH HAYYHBIX UCCIICTOBAHUI
MaTepuasoB,IpaBuiIa 00pabOTKH U
0(hopMIICHHSI PE3YIIHTAaTOB PAOOTHI, HOPMBI
Tb
3HaTh: OCHOBHBIE ATarbl 1 3akoHOMepHOCTH | [IK- 3 Bmanenuem cucremoii
(dhopmupoBanus GyHAaMEHTATbHBIX ¢byH1TaMEHTaIbHBIX XUMHUYECKUX
XUMHUYECKUX TTOHSITHI MTOHATHH.
3HaTh: OCHOBHBIE ATAIlbl PA3BUTHUS XUMUH; I1K-4 CiocoGHOCTBIO TPUMEHSATH
Hay4HbIE JOCTH>KEHUS Haubosee | OCHOBHBIE €CTECTBEHHOHAYYHbBIE
BBIJJAOLUXCS OTEYECTBEHHBIX U | 3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHS
3apyO0eKHBIX XUMHUKOB, XUMHUYECKON HAayKu IIPU aHaAJIN3e
UX BKJIaJ B Pa3BUTHE XUMUU. MOJIYYEHHBIX PE3YJIbTAaTOB.
Ymenust | YMerb BoINONHATH cTanaaptHele aeictBus | OIIK-1 cnocoOHOCTHIO HCTIONB30BATh

(knmaccuduKanus BEIIECTB, COCTABICHHUE
CXEM IPOILECCOB, CUCTEMATU3AIINS TAaHHBIX
¥ T.I1.) C y9€TOM OCHOBHBIX IOHSTUH U
00IIMX 3aKOHOMEPHOCTEH,
(bopMyIHpyeMBIX B paMKaxX 0a30BBIX
XUMHUYECKHUX TUCIUILINH

YMeTh: pemaTh TUIIOBbIE yueOHbIE 33124
10 OCHOBHBIM (0a30BBIM ) XUMHUYECKUM
JTUCIUTLTNHAM

MOJIyY€HHBIEC 3HAHUS TEOPETUUECKHUX
OCHOB (pyH/ITaMEHTaIbHBIX Pa3/IeNIOB
XUMHHU TIPU PEHICHUH
npodeccroHanbHBIX 3a7a4

YMeTs: IMPOBOAUTDH MPOCTHIC XUMHNYCCKHUC

OIIK-2 BiafgeHneM HaBBIKAMU
MIPOBEACHUS] XUMHUECKOTO

1HOJ'I)KHBI COOTBCTCTBOBATH KapTaM KOMIICT eHI.[PIfI.



OIIBITHI ITIO IMpeAjIaraCMbIM METOJUKAM

JKCIIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMU U AHAIUTUYECKUMU
METOJaMU I0JIy4EHUs U
UCCIIEI0BAHUS XUMHUYECKUX BEILIECTB
U peakIui

YMeTh: IMPOBOANTH XUMHUYCCKUC
OKCIICPUMCHTBI C UCIIOJIb30BAHUCM
COBPEMEHHOM anmnaparypbl

ITIK- 2 BnageHueM 0a30BBIMH
HaBBIKAMH HCITIOJIb30BaHUS
COBPEMEHHOM anmnaparypsl Ipu
MIPOBEJICHUHN HAYYHBIX UCCIICIOBAHUIN

YMeTh: IMPUMCHATH OCHOBHBIC
(1)YHI[aMeHTaJII)HI)IC XUMHNUYECCKHUEC ITOHATHA

[1K- 3 Bnageauem cucreMoit
(GyHIaMEHTATbHBIX XUMHYECKUX
HOHSITHUMH.

VYMeTh: OIICHUBAaTh XUMHNUYCCKHUEC ITOHATUA U
3aKOHBI B CJIIO)KHOM CHCTEME BO33PEHHIL
COBPEMEHHOUN XUMUHU

[IK-4 CriocoGHOCTHIO TPUMEHSTh
OCHOBHBIE €CTECTBEHHOHAYUYHBIE
3aKOHBI U 3aKOHOMEPHOCTHU Pa3BUTHS
XUMHUYECKON HAyKH IIPU aHAIN3e
MOJIyYEHHBIX PE3y/IbTaTOB.

Bnanenu
s
(HaBBIKK
/ OTIBIT
NesITeNb
HOCTH)

Brnaners: HaBbIkamMu paboTHI ¢ yueOHOM
JUTEPATypPOl M0 OCHOBHBIM XUMHUYECKUM
JTUCHUILTNHAM

OIIK-1 crrocoOHOCTEIO UCHOJIH30BATh
HOqueHHBIe 3HAHUA TeOpeTI/I‘—IeCKI/IX
OCHOB (DyH/JaMEHTAIBHBIX Pa3JIeIIOB

XUMWH IIPU PEIICHUN
poeCCHOHANIBHBIX 3a71a4

Brnanets 6a30BBIMU HaBBIKAMU MPOBEICHUS
XUMHYECKOTO IKCIIEPHUMEHTA U
0(hOpMIICHHSI €TO PE3yIbTaTOB

OIIK-2 BimageHreM HaBBIKAMU
MIPOBEACHUS XUMHYECKOTO
AKCIIEPUMEHTA, OCHOBHBIMHU
CHHTETHYECKHMH U aHATTUTUYECKUMU
METOJIaMH TIOJTy4EHHUS U
HCCIIEA0BaHNS XUMUYECKHUX BEIIECTB
Y peaknui

BJ'Ia,Z[eTB 0a30BBIMH HaBBEIKAMH
HCIIOJIB30BaHU A COBpCMeHHOfI armapaTypbl
IIpyU MPOBCACHUH HAYUHBIX I/ICCJ'ICI[OBaHI/Iﬁ

[1K- 2 BiagenneM 0a30BbIMU
HaBBIKAMH HCITOJIb30BaHUS
COBPEMEHHOM armaparypsl pu
IIPOBEJICHUU HAYYHBIX UCCIICIOBAHUIN

Brnanets cuctemoi 6a30BbBIX
(yHIaMEHTAIbHBIX XUMHYECKUX TOHITUN

[1K- 3 Bnageauem cucreMoii
(byHIaMEHTaIbHBIX XUMUYECKUX
MMOHATHH

Brnaners: HaBbIKaMH 00513aTENILHOIO
O3HAKOMJICHHA C HpeHBICTOPHCﬁ TOro HJIH
HHOT'O BOIIPOC
IMOCTaBJICHHOT'O B €TI0 HpaKTquCKOﬁ
HaquOﬁ U IeIaroru4ecKou JesITeIbHOCTH.

[1K-4 CriocoGHOCTHIO TPUMEHSITH
OCHOBHBIE €CTECTBEHHOHAYUYHBIE
3aKOHBI 1 3aKOHOMEPHOCTH Pa3BUTHUSA
XUMUYECKON HAyKu NIPU aHAIN3e
MOJIY4YEHHBIX PE3YJIbTATOB.




2. Leab 1 MecTO AMCUHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPorpaMMbl

JucuumuinHa « BBICOKOMOJIEKYIISIpHBIE COeIMHEHUA»3yUyaeTcss Had Kypce B 8 cemecTpe.

Lenpto OCBOGHMS TUCHMIUIMHBI SBJISETCS (OPMHPOBAHHE y OOYYAIOUIMXCS OCHOBHBIX
0a30BbIX  TPEACTABICHUI XUMHH BBICOKOMOJIEKYJSIPHBIX COCIUHEHHH TaKUX KaK CTEleHb
MOJIMMEPHU3AIIH, MaKPOMOJIEKYJIa, BHIBI MOJMMEPH3AINH, HHUITUMPOBAHNE, POCT LENHOOPHIB,1
T.J1.a TaKke (JOPMHUPOBAHNE 3HAHUIA, YMEHUI U HABBIKOB, OTIPE/ICISIEMBIX COJICp)KaHneM 0a30BbBIX
JTMCUUIUIAH, MO3BOJISIOMNX 00yJaroMeMycCsl MTOJIyYUTh yriTyOJIeHHbIe KOMITJICKCHBIC 3HAHUS IS
YCIIEIIHOH Mpo(eCCHOHAIBHON JesiTeIbHOCTH. Kype nmpu3BaH 00eCeuyuTh CTYIEHTOB CHCTEMOU
METO/I0JIOTMYECKUX 3HAHUH, HEOOXOAUMBIX /ISl IPUBE/ICHUS B €IMHYIO CUCTEMY TEOPETHUECKUX
3HAHUH, MOJYYSHHBIX PH U3yYCHUH PA3TMYHBIX XUMHUECKUX AUCIUILINH, YTO HEOOXO MO /IS
(hopMHUpOBaHMS HAYYHOTO THUIIA MBIIIJIEHUS OyIyIIUX XUMHUKOB.

Jlis OCBOEHMS! JAMCLUMILIMHBI HEOOXOJUMBI KOMIIETEHIMH, CPOPMHUpPOBAHHBIE B paMKax
W3YYEHHUS CIeAYIOMIMNX AUCUUIIINH:

b1.6.11 —¢pusnueckass xumust

b1.b5.10 —oprannyeckast Xumust

b1.B.1.08 —kpucramioxumus

b1.B.1.1B.03.02 —xuimust MOHOMEPOB

Kpome Toro, mpu ocBoeHHMM JaHHOW TUCIMILIMHBI TPEOYIOTCSI caMble BBICOKHME 3HAHMUS,
YMEHHSI M HaBbIKH, NPUOOPETEHHbIE B pe3yJbTaTe OCBOEHUS BCEX MPEIIIECTBYIOMINX
JTUCHMIUINH, OCOOCHHO TaKUX, KaK OpPraHUYecKash XUMUS, CTEPEOXUMHsl, (U3NYecKas XUMUs,
MaTemaTHKa, uHpopMmaTHKa, (u3nKa, o0Iias XUMHs, HEOpraHU4ecKas XUMUs, aHAIUTHYECKas
XUMHUSL.

3.Conep:kanne padoueii mporpaMMmbl (00beM JHCHMIUIMHBI, THNbBI M BHAbI Y4eOHBIX
3aHATHI, Y4eOHO-MeTOAHYECKOoe o0ecreyeHne cCaMoCTOSITeIbHOM Pad0ThI 00y4al0IIUXCs)
Coneprxanne pabodeii mporpamMMsel npeactasiieHo B [Ipumosxernu Ne 1.



4, D oHJ OLIEHOYHBIX CPpEaACTB 10 UM CHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHuEM 3TAllOB UX (l)OpMPIpOBaHHﬂ B IIpoiecce

O0CBOCHUSA 06pa30BaTeJIbH0ﬁ NnporpamMmmal. Onucanue nokasarejei u KpUuTepueB
OIlecHMBAHHUS KOMIIeTEHIINII Ha PA3JIUYHBIX 3Tanax ux (l)OpMHpOBaHI/IH, OIMUCAHHEC IIKAJI
OICHUBAaHUSA

Ko n popmysimpoBka KoMIneTeHIMU
OIIK-1 ctocoGHOCTB HCIOIB30BATh OTYUYECHHBIE 3HAHHS TEOPETUYECKUX OCHOB
(byHIaMEHTAJIBHBIX Pa3esioB XMMHHU NIPU PEIICHUH MPO(HECCHOHATBHBIX 3a/1a9

Inanupye Kpurtepuu oueHuBanusi pe3yjabTaToB 00y4eHUs
Mble
pe3yJbTar
Yposen b
o0yueHust
b (mokazaren 2
oceocHH " («HeyaoBJjer 3
1 («YnoBJeTrBo 4 («Xopowoy») 5 («OTIM4YHO»)
commere | MOCTHKEHH | BOPHTEILHO PHTENBHO)
— s1 3aJITaHHOTO »)
YPOBHS
OCBOCHHUS
KOMTIIETEHI]
W)
3HaTh: 3arpynusierc | Umeer Nmeer Nmeer YETKOE,
TEOpPETHYEC | 5 B IIPEACTABICHN | MPEACTABICHUE O | LEIOCTHOE
KHE OCHOBBI | OIIPENIETICHUN | € O COCpKaHUU MPEACTABICHUE O
0a30BBIX 0a30BBIX COJICp)KaHUH OCHOBHBIX CoZIep)KaHUH
XUMUYECKN | MIOHATUH U OTAEIBbHBIX y4eOHBIX KypCOB | OCHOBHBIX
X (hOpMYIHUPOB | XUMHYECKHUX 10 XUMHH, 3HAET | XUMUYECKUX
JUCUUILUIMH | K€ OCHOBHBIX | JUCLMIUIMH, TEPMUHOJIOTHIO, KypcoB M 00X
[lepBb1it 3aKOHOB 3HAeT OCHOBHBIE 3aKOHOMEPHOCTAX
YPOBEHb XUMUU TEPMUHOJIOTH | 3aKOHBI U XUMUYECKUX
10, OCHOBHBIE MTOHUMAET IIPOLIECCOB,
3aKOHBI CYLIHOCTb OOIIUX | U3y4aeMBbIX B
XUMUH, HO 3aKOHOMEPHOCTEN | paMKaX OCHOBHBIX
JIOTIyCKaeT , U3y4aeMbIX B XUMHUYECKUX
HETOYHOCTU B | paMKax 0a30BBIX | AUCHUIUIMH
(bOpMYIUPOBK | XUMUYECKUX
ax JUCHUTIIINH
Ymers: Ymeer Ymeer Ymeer Ywmeer
BBITIONHATh | KIacCU(UIIM | UHTEPIIPETHPO | COCTABIATH MPOTHO3UPOBATH
CTaHIApTHBI | POBaTh BaTh CXEMBI MPOLECCOB | pe3yIbTaThI
€ ICUCTBUS | BELIECTBA, pE3YNbTAThHI c HECJIOKHBIX
(xmaccuduk | coCTaBIATH OTHOCHUTEIIBHO | MCMOJIb30BaHUEM | MOCJIEI0BATEIBLHOC
Bropon | anus CTPYKTYPHBIE | IIPOCTHIX 3HAaHUM Te XUMUYECKUX
YPOBEHb | BEIIECTB, u XUMHUYECKUX OCHOBHBIX peakimii c yueTom
COCTaBJIEHU | IPOCTPAHCTB | MPOIECCOB C XUMUYECKUX o0mux
€ CXeM €HHbIE WCIIOJb30BAaHU | TMCUHUILIMH, HO 3aKOHOMEPHOCTEN
MpOLeccoB, | GOPMYIBI eM 00IInX JIOITYCKAET IIPOLECCOB,
CHUCTEMAaTH3 | OCHOBHBIX MPEACTABICHU | OTJEJIbHBIC M3y4aeMbIX B
anus KJIaCCOB Hu HETOYHOCTHU MPH | paMKaX OCHOBHBIX




JaHHBIX U OpPraHu4ecKd | 3aKOHOMEPHOC | (popMymupoBKe XUMHUYECKUX

T.IL.) C X" TEH, yCIIOBUI JUCLUIUINH

y4eTOM HEOpraHU4YeC | U3y4aeMbIX B | OCYIIECTBJICHUS

OCHOBHBIX | KHX pamkax TaKHX MPOLIECCOB

MOHATUI U | COEIMHEHUM, | 0a30BBIX

o0mmx Ha3bIBaTh XUMHYECKHX

3aKOHOMEpH | BEIIECTBA B TUCTIMTUTAH

ocTew, COOTBETCTBH

dbopmymupy | uc

EMBIX B HOMEHKJIaTyp

paMKax ot UIOITAK

0a30BbBIX

XUMHYECKU

X

JVCTIATLTAH

YMers: YmMmeer YmMeer pemate | YMeeT pemarh YmMeer pemiath

pemaTh pemaTh TUIIOBBIE KOMOMHHUpPOBaHH | 3aJa4u

THUTIOBBIC THUTIOBEIC 3a/1auu U3 bI€ 3a/1a4M U3 MOBBIIICHHON

y4eOHbIe 3a/1auu U3 0a30BBIX 0a30BBIX KypCOB | CIIOKHOCTH U3

3a/1a4uM 1o 0a30BBIX KYpPCOB XUMHH | XUMHH 0a30BBIX KypPCOB

OCHOBHBIM | KypCOB XUMHH

(6a30BBIM) | XUMUH, HO

XUMHYECKH | JIOMyCKaeT

M OTJIeTbHbBIE

NUCIHUIUINH | OIINOKHU

am

Bnanets: Bnaneer Bnaneer Bnaneer Bnaneer HaBbIKaMu

HaBbIKAMU | HaBBIKAMU HaBbIKaMU HaBbIKaMU KPUTHYECKOTO

paboThI € MOUCKa BOCIIPOM3BEJIE | CAMOCTOSITENILHOT | aHalu3a y4eOHOU

yaeOHOMH yaeOHOMH HUS 0 U3y4eHUS uHpopMaIuu 1o

JUTEPATypoO | JIUTEPATYpPhl, | OCBOCHHOTO OTJEIbHBIX OCHOBHBIM

it o B T.4., C yueOHOro pas3zenoB paszzenam XUMHH,
Tpernii | OCHOBHBIM | HCIIOJIb30BaH | Marepuana 1o | yueOHoOi bopMyITUpPOBKHU
YPOBEHb | XUMUYECKH | UEM OCHOBHBIM JUTEPaTyphI 110 BBIBOJIOB U Y4acTus

M ANEKTPOHHBIX | XUMHUYECKUM OCHOBHBIM B JIUCKYCCHU IO

JTUCHUIUIAH | pecypcoB TUCHUIUIMHAM | XUMHYECKUM y4eOHBIM

am TUCIUIUIMHAM U | BOIIpOCam

o0CcyxIeHUS
OCBOEHHOTO

Marcpurajia




KOMIIETEHL U
Koa u popmyiupoBka KOMIETEHLIMH
OIIK-2 BrnajeHneM HaBbIKAMU MPOBEICHUS XUMUUYECKOTO IKCIIEPUMEHTA, OCHOBHBIMHU

CUHTETUYECKUMU U aHAUTUTUYECKUMHU METOJAMHU MOJYYECHHS U UCCIIEIOBAHUS XUMUUECKUX
BEILIECTB U PEAKIUI

Inannpyem Kpurtepuu ouenuBanusi pe3yjibTaToB 00y4eHHUsI
ble
pe3yJbTaThl
Yposen o0y4eHus
(mokazarenu 2
ocBoeHuA JOCTIKEHHS | («HeyIO0BJIeT 3 >
KOMIIETEH («Ynosaersop | 4 («Xopomo») | («OTamyHo
—_— 3aJIaHHOTO BOPUTEJIbHO HTeTbHOY) »)
YpOBHS »)
OCBOEHUS
KOMITETCHIIN I
)
3HaTh: 3arpynusiercs | Umeer oOmee | 3Haer 3HaeT
CTaHJAapTHBIE | B BRIOOpE MIPE/ICTABJICHUE | CTaH/IAPTHBIC CTaHJapTHBI
METO/IBI MeTo/1a 0 METOoJIax METO/IBI €  METOJbI
MOJTy4YCHHUS, TOJTyYCHHUS, MOTYYCHHUS, MOTy4YCHHUS, MTOJTYYCHHS,
uneHtTudukan | uaeHTHUKAL | uAeHTUPUKAIKU | uACHTUGUKAN | ACHTH(DUKA
WU U WU U 1787} 1787} 007078 "
WCCIIEIOBAHUS | UCCIEIOBAHU | UCCIEAOBAHUS | MCCIEAOBAHUSA | UCCIIEOBaH
CBONCTB s CBOMCTB CBONCTB CBONCTB U CBOIWCTB
BEILECTB U yKa3aHHOTO OTJIEIbHBIX pa3IMYHbIX pa3IMYHbIX
MaTepHasoB,l | BEIIEeCTBa, HE | KIaccoB TPYIII BEIIECTB | TPy
paBuia 3HaeT BEIIECTB, U MaTepuasoB; | BEIIECTB U
00paboTK U | TpeOOBaHUM K | MpaBHIIAX npaBuia Th MaTepHuasoB;
[TepBrrit ohopmiieHust | opopmieHUIO | 6€3011aCHOTO pHu padoTe ¢ npaBuiIa
YpOBEHb pEe3yNbTaTOB | pe3yslbTaToB | oOpallleHus ¢ HUMU, TEXHUKH
paboThl, 9KCIIEPUMEHT | HUMH U OCHOBHBIE 0e30MacHOCT
HopMbl Th auHopMm Th | cmocobax TpeOOBaHUS K u npu
npeacTaBiIeHus | 0(hOpMIICHHUIO pabote c
pe3yabTaToOB pe3yabTaToB HUMU,
JKCIIEPUMEHTA | SKCIIEPUMEHTa, | OCHOBHbBIC
HO JIOTTYCKaeT TpeboBaHuUs
OT/IeJbHbIC K
HETOYHOCTHU odopMmieHH
10
pe3yabTaToOB
AKCIIEpPUMEH
Ta
YMers: He ymeer YmMmeer YmMmeer Ymeer
MIPOBOJIUTH MPOBOJNTH MPOBONTH BBITIONTHSATH
MPOCTHIE OJHO- U OJHO- U JIEMOHCTpAT
B . XUMHYECKUE JIBYXCTaAUMHBI | IBYXCTAJAUMHBI | UBHBIC
ropout OTIBITHI TIO W cuHTE3 10 W cuHTE3 10 OTIBITHI IO
ypoBenb rpeagaraeMbl npeiaraeMoil | mpearaeMoil | XUMHH,
M METOJIUKaM METOJUKE C METOJUKE C OJIHO- U
BBIXOJIOM BBIXOJIOM JBYXCTaHHA
1IEJIEBOTO 1[€JIEBOTO HBII CUHTE3




MIPOJIYKTa MPOJIyKTa o
MeHee 5 6oiee 5 npeajiaracmMm
(«Otmuuno»)0 | («Otinuno»)0 | o MeToAUKE
% ot % ot C BBIXOJIOM
3asBJICHHOTO B | 3aBJICHHOTO; LIEJIEBOTO
METOJIUKE; uAcHTU(UKAIM | TPOTyKTa
aHaau3 0 U COTJIACHO
MOJTY4EHHOTO MCCJICIOBAaHUE | 3aABJICHHOM
BEILIECTBA CBONCTB yB
OJIHUM U3 MOJTy4EHHBIX METO/IHUKE;
CTaH/IAPTHBIX BEIIECTB H MIPOBOJITH
METOJIOB. MaTepHayoB. KOMILIEKCHBI
Homyckaer Ymeer W aHAJIN3 U
OT/ICJIbHBIC ohopMIIITh uccaea0BaH
OIINOKY TIPH PE3YIIbTATHI 1€ CBOWCTB
ohopmIIeHNH OKCIIEPUMEHTA | IMOJTYYCHHBIX
MPOTOKOJIA C HEOOJIBIITUM BEILIECTB U
AKCIIEPUMEHTA | KOJIMYECTBOM MaTepHuasioB.
3aMeYaHui YMmeer
ohopMIITh
pe3yIbTaTHI
AKCIIEPUMEH
Ta B
COOTBETCTBU
uc
3asIBJICHHBIM
u
TpeOoBaHUs
MU
Bnanets He Biageer Bnaneer Bnaneer Bnaneer
0a30BBIMU 0a30BBIMU HaBbIKaMU HaBbIKaMU
HaBbIKaMU HaBbIKaMU CUHTE3a, CUHTE3a,
MIPOBEICHUS CUHTE3a, uaeHTuukany | uaeHTudUKa
XUMHYECKOTO uAeHTU(DUKAM | U U U3YUCHUS 11U U
JKCIIEPUMEHTA U ¥ U3yYCHUS CBOJCTB U3Yy4eHUs
Tperuit | u CBOJCTB OTJEIbHBIX CBOMCTB
ypOBEHb | opopMIICHUS HECJIOKHBIX KJIaCCOB BEIIECTB U
ero BEIICCTB BEIICCTB MaTepuasos,
pe3ynbTaToB (MaTrepuasioB), | MPaBHJIBHOT
MIPaBUIIBHOTO 0
IIPOTOKOJIMPOBA | IPOTOKOJIUP
HUS OTIBITOB OBaHUs
OTIBITOB
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KOMIIETEHI WA

Koa u popmyiupoBka KOMIIETEHIMH
[1K-2 Bnanennem 6a30BbIMH HaBBIKAMH UCIIOJIb30BAHUS COBPEMEHHOH anmapaTrypsl Ipu
IIPOBEJCHUHN HAYyYHBIX UCCIIEA0BAaHUN

IInanupyem Kpurtepuu oneHnBanus pe3yJbTaToB 00y4eHHUs
ble
pe3yJbTaThl
YpoBenb | o00yueHust
OoCBOeHH | (TOKa3zaTenu
| JE[OCTI/I)KGHI/I?[ 2 3 4 S
(«neynoBJjietBop | («YmoBiaersopu | («Xopowmo» | («OTJIUYHO
KOMIIeTe | 3aJJaHHOIO
UTEJTBHO») TeJILHOY) ) »)
HIMU YpOBHSI
OCBOEHUS
KOMTIIETSHITH
i)
3HaTh: 3aTpyaHseTcs B Hmeet ob1ee 3HaeT 3HaeT
CTaHJapTHHIE | BBIOOpE METO/a MPEJICTaBICHNUE O | CTAHAAPTHBI | CTaHJIAPTHBI
METO/IBI MIPUMEHEHHS MeTo/1axX € METO bl €  METOJbI
MPUMEHEHUSI | COBPEMEHHOM MPUMEHEHUS MIPUMEHEHUS | TPUMEHEHUS
COBPEMEHHOM | ammaparypbl IpU | COBPEMEHHOM COBPEMEHHO | COBPEMEHHO
amnmaparypsl | MPOBEACHUU anmaparypsl Ipu | i 51
pu Hay4YHBIX U3y4YEHUU amnmapaTypsl | anmapaTypsl
MPOBEICHUU | UCCIIEAOBAHUI, CBOICTB npu npu
Hay4HBIX UACHTU(DUKAIIMYI U | OTJACIbHBIX MIPOBEACHUM | ITPOBEACHUU
HCCIEAOBAaHU | UCCIEN0BaHUSA KJIACCOB Hay4HBIX Hay4HBIX
H, CBOMCTB BCIIIECTB, HCCIENOBAH | UCCIIEIOBaH
uIeHTU(PUKA | YKa3aHHOTO npaBujIax Ui u 17078
WU U BELLECTBA, HE 0e30MmacHOTO UCCIIeIOBaH | UAeHTU(dUKA
WCCIIEIOBAaHU | 3HAeT TpeOOBaHUM | OOpalieHus ¢ Us CBOWCTB | LIUH u
s1 CBOMCTB K 0(hOpMIICHHUIO HUMH U pa3IMYHBIX | UCCIEJOBaH
BEILIECTB U pe3ynbTaToOB crocobax rpynn us CBOWCTB
[lepBblii | MaTepuanoB, | SKCIEPUMEHTAa U | IPEACTABJICHUS | BELIECTB U Pa3IMYHBIX
YPOBEHb | IIpaBuUja HopMm Th pe3ynbTaTOB MaTepuaioB; | Fpynn
00paboTKu 1 3KCIIEpUMEHTA npaBuia Th | BemectB u
odopmiIeHUs npu paboTe | MaTepuasos;
pe3ynbTaToOB C HUMH, IpaBuiIa
paboThl, OCHOBHBIE TEXHUKU
Hopmbl Th TpeOoBaHus | O0€30MacHOCT
K u npu
odopmieHu | paborte c
10 HUMH,
pE3yJIBTAaTOB | OCHOBHBIE
HKCIIEPUMEH | TpeOOBaHUS
Ta, HO K
JIOITYCKaeT odopmIIeHH
OTHEJIbHBIE | 1O
HETOYHOCTH | Pe3yJbTaTOB
AKCIEPUMEH
Ta
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Bropoii
YPOBeHb

YMeTs:
IIPOBOIUTH
XUMHYECKHE
SKCIIEPUMEHT
BbI C
HCIOJIb30BAH
HUeM
COBPEMEHHOU
armnaparypsl

YMeer NpoBOAUTH
HEKOTOpBIE
XMUMHYECKUE
IKCIEPUMEHTHI C
MCII0JIb30BAHUEM
COBPEMEHHOU
anmnaparypsl

YmMmeer
MIPOBOJIUTH
XUMHUYCCKHUE
AKCIIEPUMEHTHI C
HCIOJIb30BaHUCM
COBPEMEHHOU
anmnapaTypsl, HO
JOTTyCKaeT
OTJICIIbHEIC
OIIIMOKH.

YmMmeer
MIPOBOJHTH
XUMHAYECKUE
AKCIIEPUMEH
THI C
HCII0JIE30Ba
HHEM
COBPEMEHHO
5
anmaparypsl
;
OCYIIIECTBIIS
eT
uAeHTU(PUKA
LU0 U
HCCIIeI0BaH
HC CBOMCTB
MTOJTyYCHHBI
X BEIECTB U
MaTEepHAJIOB.
YmMmeer
ohopMISITh
pe3yabTaThI
AKCIIEPUMEH
Tac
HEOOJIBIITNM
KOJIMYECTBO
M
3aMeYaHUM

YmMmeer
BBIIIOJIHATH
JIEMOHCTpAT
HBHBIC
OIIBITHI 10
XUMHHU C
HCI0JIb30Ba
HUEM
COBPEMEHHO
5
anmnapaTypsl
; MPOBOIUTH
KOMILIEKCH
BIM aHaIN3 U
HCCIeA0BaH
HC CBOMCTB
MOJTYyYCHHBI
X BEIIECTB U
MaTepHuasioB.
VYmeer
ohopMIISITh
pe3yIbTATHI
AKCIIEPUMEH
Ta B
COOTBETCTBHU
HC
3asBJICHHBIM
H
TpeOoBaHUs
MH
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TpeTuit
YPOBEHb

Brnanets
0a30BBIMU
HaBBIKAMH
HCIIOJIb30BaH
Hs
COBPEMEHHOU
anmapaTypsl
npu
MPOBEJCHUU
Hay4HBIX
HCCIICI0BaHU
"

Brnaneer
HEKOTOPBIMHU
HaBBbIKaAMHA
HCIIOJIb30BaHUS
COBPEMEHHOM
armaparypsl Ipu
MPOBEIECHUH
Hay4HBIX
HCCIICIOBaHMI

Brnaneer
0a30BBLIMHHABBIK
aMmu
HCIOJIb30BaAHUS
COBPEMEHHOM
anmapaTypsl npu
MIPOBEACHUH
HayYHBIX
HCCIICIOBaHMI

Bnaneer
0a30BBIMH
HaBBIKAMH
MCII0JIb30Ba
HUS
COBPEMEHHO
1
anmapaTypsl
npu
MIPOBEACHUU
Hay4HBIX
uccaea0BaH
Hi,
uAeHTU(PUKA
100317878
W3y4YeHUS
CBOMCTB
OTIEIBHBIX
KJIACCOB
BEIIIECTB
(Marepuaiio
B),
MPaBUIHLHOT
0
MPOTOKOJIUP
OBaHMS
OIIBITOB

Braaneer
0a30BBEIMH
HaBBIKAMH
HCII0JIb30Ba
HUSA
COBPEMEHHO
5
anmnapaTypsl
npu
MIPOBEACHUHT
Hay4HBIX
HCCIeA0BaH
ni,
uaeHTuduKa
WU U
W3y4YeHUs
CBOMWCTB
BEILECTB U
MaTepHuasos,
MPaBUIBLHOT
0
MIPOTOKOJIUP
OBaHUs
OIIBITOB

13




KOMIIETEHL WA

Koa u popmyiupoBKa KOMIETEHIMH
[1K-3 Brnanenuem cucteMoii (hyHIaMEHTAIBHBIX XUMHUECKUX TTOHATHH.

IInanupye Kpurtepuu onennBanus pe3y/JbTaToB 00y4eHHUs
Mble
pe3yJbTar
YpoBennb b!
o0yueHust
oceocHH (moxazarenu 2 3 4 5
KOM;llIeTe JOCTHKCHHS | («HeyaoBJieTBOpH | («YaoBiaerBopu | («Xopomo» | («OTIAMYHO»
— 3aJJAHHOTO TeJILHO») TeJILHOY) ) )
YpOBHS
OCBOEHHUS
KOMITIETEHII!
i)
3HaTh: ®parmeHnrapasle | HemosiHbie Cdopmupos | Chopmupona
OCHOBHbIE Mpe/icTaBjIeHNs 00 | MpeACTaBIeHUsl | aHHBIE, HO HHBIE
JTansl U OCHOBHBIX 3Tanax | 00 OCHOBHBIX CoJIepKallli | cUCTeMaTuye
3aKOHOMEpH | U JTanax u e CKHe
OCTH 3aKOHOMEPHOCTSIX | 3aKOHOMEPHOCTS | OTHEJNbHbIE | MpEeACTaBIeH
¢dbopmupoBa | GopMUPOBAHUS X poOeIIbI us 00
HUSA (¢byHnaMeHTanbHbl | GOpMHUpPOBAHUS | MPEACTABIE | OCHOBHBIX
dbyHIaMeHTa | X XUMHUYECKHUX byHIaMEHTAJIBH | HUA 00 JTamnax u
Tepsiii JIBHBIX MOHATHN BIX XHMHYECKHX | OCHOBHBIX 3aKOHOMEPHO
XUMHUYECKUX MOHATUI JTamnax u CTAX
YPOBEHb .
MTOHATHN 3aKOHOMEpPH | (OpMHUPOBaH
OCTSAX us
dbopmupoBa | dyHIaMEHTA
HUS JIBHBIX
dbyH1aMeHTa | XUMUYECKHX
JIBHBIX MOHATUI
XUMUYECKUX
MOHATUI
Bropoit YMeTs: Ob6namaer Ymeer B nenom Cdopmuposa
YpOBEHb | MPUMEHATH | (pparMeHTapHOM MPUMEHATH YCHEIIHOE HHOE YMEHHE
OCHOBHBIE CHOCOOHOCTBIO OCHOBHBIE MIPUMEHEHHUE | TIOJIb30BATHC
¢dbyHIaMeHTa | IPUMEHEHUS dbyHIaMEHTallbH | OCHOBHBIX s1 OCHOBHBIMU
JIbHBIE OCHOBHBIX pl€ XUMHYECKHe | pyHaameHnTa | GyHaaMeHTa
XUMHYECKUe | (QyHIaMEHTAIbHbI | MOHATHUS JIbHBIX JIbHBIMU
MIOHATHS X XMMHYECKHUX ¢ HEOOJIBIIUM XUMHMUYECKUX | XUMUYECKUM
HOHATHH KOJIMYECTBOM MOHITHH Y MOHATUSMHU
3aMEYaHHui
Tperuit Bnagers ®parmMeHTapHoe B nenom B nenom Ycneurnoe u
YPOBEHb | CHUCTEMOM IPUMEHEHNE YCIIEIIHOE, HO HE | YCIEIIHOE, | CHCTEMaTH4e
6a30BbIX OCHOBHBIX CHUCTEMATHYECKO | HO CKOe
¢dbyngamenTa | GyHAaMEHTAIbHBIX | € IPUMEHEHUE coZieprKallle | MPUMEHEHHUE
JIbHBIX XUMUYECKUX byHaaMeHTanbH | € byHaamenTa
XMUMHMUYECKUX | HOHITHH BIX XUMUYECKUX | OTACIBHBIE | JIBHBIX
MTOHATHI HOHITHH pooeb XUMHUYECKUX
IIPUMEHEHHE | TOHATUH
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byngamenTa
JIBHEIX
XUMHAYECKUX
MMOHATHM
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Kona n popmyimpoBka KoMIeTeHIMU
[TK-4 CriocoOHOCTBIO TPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTUS XMMUYECKON HAYKU IIPHU AHAJIN3E MOJIYYEHHBIX PE3YJIbTATOB.

YpoBeHb Kpurepun onieHuBanusi pe3ysabTaToB 00y4eHUs
[Inanupyemsl
OCBOCHIA | o pe3yabTaThl 2 3
KOMIIETEH | | GyacHns («neymoBnetBo | («YmoBnerBoputr | 4 («Xopomoy) | 5 («OTIn4HO»)
107171 PHUTEIIBLHO) €JIbHOY)
3HaTh: He 3naer WcnbiThiBaer Brnaneer Crioco0eH k
OCHOBHbIE 00X OIpe/IeTICHHbIE HAYaIBHBIMH | TPAMOTHOMY
ITaITBI XUMHYECKHX 3aTpyAHEHMS IPU | HABBIKAMU U | paclipe/ieiIeHH
pa3BUTHS NOHATUI M HE | PElIeHHH 3a/jad | yMeeT 10 BpEMEHU U
XHMHH; ymeeT 10 XUMUHA IPUMEHSITh paccTaHOBKe
Hay4HbIC PUMEHSITh MOJIyYEHHBIE | IPUOPUTETOB
JNOCTUKEHHS | 3aKOHBI K 3HaHUS K B
HauboJee PpELLEeHUI0 peLIeHNIO BBITIOJIHEHUH
[IepBb1it BBIIAIOIIUXCS | MPOCTBIX 3a/1a4 3a/1a4 1o paboTHI.
YpOBBIEHb | OTEUECTBEHH | [0 XUMHU XHMHH, &
BIX " TaKke
3apyOeKHBIX HCII0JIb30BATh
XUMHUKOB, 3HAHUS MIPH
WX BKIaa B MOCTPOCHUU
pa3BuTHE CEpbE3HBIX
XUMHH. 3a1a4 B
XUMHUYECKON
00J1acTH.
YmeTh: He crpemurcs | Tlonumaer Cnocoben k | Koarpomupye
OIICHUBATh BBITIOJTHUTD Ba)KHOCTb dbopMynupoB | T  ¢akTOphl,
XUMHUYECKUEe | paboTy MOJIXO0TY KU OCHOBHBIX | CIOCOOHBIE
MOHATHS U | KAUECTBEHHO, | PEIICHUS XUMHUYECKUX | MOBJIHUATH
Bropoii 3aKOHBl B | HE XUMHYECKON IIPUHIIUIIOB HAa BBINOJIHIEM
ypOBEHb CIIOXKHOM 3¢ deKTUBHO 3ala4M, OJIHAKO | HCCIENOBATEN | IO pabory,
cUCTEME noabupaer HE bCKOH pu HE0OX0 a1
BO33PEHUN HEOOXOUMBIE | KOHTPOJIUPYET paboTBhI. MOCTH
COBPEMEHHOU | METO/IBI. Ka4ecTBO KOPPEKTUPYET
XUMHH MOJIY4YEHHBIX CBOU
pE3yIbTaTOB. JEHCTBUSL.
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TpEeTUil
YPOBEHb

Brnaners:
HaBbIKaMH
00s13aTENBHOT
0
03HAKOMIJICHH
P c
NIPEABICTOPUE

H TOrO0 WHIH
HHOT'O
BOIPOC
MOCTaBIICHHO
ro B €Io0
MPAaKTUYECKO
1 Hay4yHOU H
IeJarorudec
Ko
JIeSITEILHOCT
H.

He cmocoben
s dexTuBHO
UCII0JIb30BATh
CBOU 3HAHUS B
Hay4HOU
JIeATEIIHOCTH.

HcnerreiBaer

CIIO)KHOCTH  TIPH

OTpeIeTICHIN
BbIOOpa
HEO0OXO0AMMOI0
XUMHYECKOTO
MeTo/1a
JIOCTYKEHHUS
LICJIH.

JULA

Braaneer
JIOCTaTOYHBIM
KOJIMYECTBOM
3HAHUI o
BBIOOpY
METO/1a,
MIPUMEHSEMOT
0 JUISI TaHHOTO
HCCIICIOBAHMSL.

IToxa3wiBaeT
YBEPEHHOE
BJIAJICHUC
3HAHUSIMH BO
MHOTHX
HAaIPABJIEHUAX
XAMHYECKOTO
aHajau3a.

Kpurepusmu orieHuBaHUS SBISIOTCS OallIbl, KOTOPHIE BBICTABJISIOTCS IMPEMOaBaTEIeM
3a BUJBI JICSATEIBHOCTH (OIICHOYHBIE CPENICTBA) IO WTOTAM HM3YUYEHUS MOMIYJeH (pa3aenoB
JTUCITUTIINHBI), TIEPEUYUCICHHBIX B PEUTHUHT-TUTAHE IUCHMIUIMHBI (011 9K3aMeHa: TEKYIIUHA

KOHTPOJIb

— wmakcumyM 40 0Oamios;

MOOIIPHUTEIbHBIC 0auTel — MakcumyM 10 ).

Ixaapl OIleHUBAHUA:

(0ns ox30MeEHQ:
oT 45 10 59 6aNIOB — «yIOBIETBOPUTEITHHOY;
oT 60 10 79 6aIIIOB — «XOPOTIION;
oT 80 6amIoB — «OTIUYHOY.

pYOCXKHBIM KOHTpOJb — Makcumym 30 0amios,
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4.2. TunoBblie KOHTPOJIbHBIC 3aIaHUsl WM UHBIEC MaTE€pUuaJbl, H606X0)1HM]>IC AJIsi OHCHKH
3HaHl/II71, yMeHHﬁ, HaBBIKOB M OIIbITA JEATEJIbHOCTH, XaPAKTECPU3YIOLIUX 3TAIIbI
(l)OpMHpOBaHHH KOMIIeTEHIIMii B nmpouecce OCBOCHUs 06pa30BaTeJ’ILHOﬁ nporpaMmmabl.
MeToauueckue MaTepualjbl, ONPEAC/IAIOIHUE MPOUECAYPbI ONCHUBAHUS 3HaHI/II71, yMeHHﬁ,
HaBBIKOB U OIIBITA T€ATEC/ILHOCTH, XaPAKTECPUIYIOIIHUX ITAIlbI (l)OpMHpOBaHI/IH

KOMITeTeH M
Oranbl | Pesynprarer 0OyueHHs ®dopmupyemasi KOMIETEHIHS (C OneHouHbIE CpesicTBA
OCBOECHU yKa3aHuEeM KoJia)
s
3nanus | 3HaTh: Teopernueckue | OINK-1 cmocoOHOCTHIO UCTIOTB30BATH Homycku
OCHOBBI 0a30BbIX MOJIy4YE€HHBIE 3HAHUS TEOPETUUECKUX n1abopaTopHBIM

XUMHUYECKUX OCHOB (DyH/ITaMEHTAJIbHBIX Pa3/IeJIOB paboTam, OTHET TECThI
JUCLMIUINH XUMHH TIPU pEHICHUN
npodeccuoHanbHBIX 3a7a4
3HaThCTaHJAPTHBIE OI1K-2 BnageHneM HaBbIKAMU Honycku
METO/IbI ITOTY4YEHMS, IIPOBEACHMS] XUMHYECKOTO 1abopaTopHBIM

UJeHTU(DUKAITIN U
HCCIIeTIOBAHUS
CBOWCTB BEILIECTB U
MaTepuasoB, MpaBuiIa
00paboTKu 1
ohopMIICHHS
pe3ynbTaToB paboTHI,
HopMbl Th

OKCIICPUMCHTA, OCHOBHBIMHU
CHHTCTHYCCKHUMU U aHAJIUTHYCCKUMU
MCTOJaMHU IMOJIYYCHHUA U UCCIICAOBAHUA
XUMHUYCCKUX BCUICCTB U peaKHI/II\/'I

paboTam, OTYET TECThI

3HaTh: CTaHIAAPTHBIE
METO/IbI IPUMEHEHHUS
COBPEMEHHOU
anmnapaTypsl pu
MPOBEJCHUU HAYYHBIX
HCCIIEJOBAHMH,
UJeHTU(DUKAITIN U
HCCIIeIOBAaHUS CBOMCTB
BCIIICCTB U
MaTepHuasoB,IpaBuIa
00paboTKu 1
ohopMIICHHS
pe3ynbTaToB PadOTHI,
HOopMBI Th

I1K- 2 BnageHuemM 0a30BLIMH HaBBIKAMH
HCITOJIH30BaHUS COBPEMEHHOM
anmapaTypsl PpY MPOBEACHUHN HAYYHBIX
HUCCIIEN0BAaHNNI

Honycku
71a00paTOPHBIM
paboTaM, OTYET TECThI

3HaTh: OCHOBHBIE I1K- 3 BragenueM cucteMoit Jomycku k
JTansl U (byHIaMEHTaTbHBIX XMMUYECKHX 1a00paTOPHBIM
3aKOHOMEPHOCTH HOHSTHH. paboTaM, OTYET TECTHI
(dbopMupoBaHUs
(byHIaMEHTaIbHBIX
XMUMHWYECKUX TOHITUN
3HAaTh: ocHoBHbIe | [TK-4 CiocoOHOCTBIO TPUMEHSATH Homycku k
JTarnbl Pa3BUTHS | OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI 1a00paTOPHBIM
XHMHH; Y 3aKOHOMEPHOCTH Pa3BUTHUS paboTaM, OTYET TECTHI
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HaquHe JOCTHIXXCHUA
Han0o0JIee BHIAAIOLINXCS
OTCYCCTBCHHBIX nu
3apy0eKHBIX XUMHUKOB,
HX BKJIAd B paSBI/ITI/Ie

XMMHUYECKON HAyKH IIPYU aHAJIA3E
MOJIy4YE€HHBIX PE3YJIbTATOB.

XUMUHU.
YMenus YMeTb BBINOIHATH OIIK-1 criocoOHOCTHIO UCTIONIB30BATh Homycku
CTaHJapTHHIC MOJTYYCHHBIC 3HAHUS TEOPETUUECKUX 1a00paTOPHBIM
NENCTBUA OCHOB (DyH/IaMEHTAJIBHBIX Pa3/ICIIOB paboTam, OTYET TECThI
(xmaccuduranus XUMHHU NIPU PELICHUN
BEILECTB, COCTaBJICHUE npoeCCHOHATBHBIX 3a7a4
CX€M IPOILIECCOB,
CUCTEMaTH3aIUs
JAHHBIX U T.IL.) C
Y4€TOM OCHOBHBIX
TIOHSATUN U 001X
3aKOHOMEPHOCTEH,
(bopMynupyeMbIX B
paMKax 6a30BBIX
XUMUYECKUX
TUCITUTITAH
YMeTh: pemarb Homnycku
TUTIOBBIE y4eOHbIE n1abopaTopHBIM
3a/1a4y 110 OCHOBHBIM paboTam, OTYET TECThI
(6a30BBIM)
XUMHUYECKUM
JUCHUTIIIMHAM
OIIK-2 BirageHneM HaBBIKAMU Homnycku
YMeTb: IpoBOIUTh IIPOBEACHHS XUMHYECKOTO 1abopaTopHBIM
MPOCTBIE XUMUYECKUE 3KCIIEpPUMEHTA, OCHOBHBIMU paboTam, OTYET TECThI
OIIBITHI IO CUHTETUYECKUMH U AHATUTUYECKUMHU
peajaracMblM METOJaMU TOJIy4E€HHUS U UCCIIEJOBAaHUSA
METOMKaM XUMUYECKHX BEIECTB U PEAKLIH
YMeTb: IpoBOIUTH [1K- 2 Bnagenriem 6a30BbIMH HaBBIKAMU Honycku
XUMUYECKUE UCII0JIb30BaHUS COBPEMEHHOMN 1abopaTopHbIM
3KCIIEPUMEHTBHI C anmnapaTtypsl IPU IPOBEACHUN HAyYHBIX | paboTaM, OTYET TECThI
UCII0JIb30BaHUEM UCCIIEeI0BaHUI
COBPEMEHHOM
anmnaparypsl
YMeTh: IpUMEHSTh [1K- 3 BaagenuneM cuctemMoi Homnycku
OCHOBHBIE (hyHIaMEHTaIbHBIX XUMHYECKUX nabopaTopHbIM
(dbyHIaMeHTalIbHbIE MOHSTUH. paboTam, OTYET TECThI
XUMUYECKUE MTOHATHUSA
YMeTb: OlIeHUBaTh [MK-4 CriocoGHOCTHIO TPUMEHSTh Homycku
XUMUYECKUE MTOHATUSA | OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI n1abopaTopHBIM
Y 3aKOHBI B CJIO)KHOM | M 3aKOHOMEPHOCTH Pa3BUTHS paboTam, OTYET TECThI
CUCTEME BO33PEHUN | XMMUYECKOW HAyKH IIPHU aHAIIU3E
COBPEMEHHOUN XUMHH | MOJTYYEHHBIX PE3YIIHTATOB.
Bnanenu | Bnanets: HaBbikamu OITK-1 ctocoOHOCTHIO HCTIOIH30BATh Jonycku
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o
(HaBBIKU
/ OTBIT
JeSITEINb
HOCTH)

paboThI ¢ yueOHoi
JUTEPATYPOU 110
OCHOBHBIM
XUMHNYCCKHUM
JAUCHUITIIIMHAM

IMMOJIYYCHHBIC 3HAHUSA TCOPETUICCKUX
OCHOB (pyHIaMEHTAJIbHBIX PA3/ICIIOB
XUMUU IIPU PELLICHUH
npodeccnoHaNbHBIX 3a71a4

1a00paTOPHBIM
paboTam, OTYET TECTHI

Bnaners 6a30BbIMH
HaBBIKAMH TIPOBEICHUS
XUMHYECKOTO
IKCIIEPUMEHTA U
o(pOpMIICHHS €ro

OIIK-2 BiameHneM HaBLIKAMU
MPOBEJICHHUS] XUMUYECKOTO
AKCIEPUMEHTA, OCHOBHBIMU
CUHTECTUYCCKIMH M aHAIMTHYSCKUMU
METO/IaMH TIOJIYYEHUSI U UCCIIE0BAHUS

Honycku
1abopaTopHBIM
paboTam, OTYET TECThI

pe3yJIbTaTOB XMMHYECKUX BEIIECTB U PEAKIUil
Brnagers 6a30BbIMUI [1K- 2 BnaneHreM 6a30BBIMH HaBBIKAMHU Honycku
HaBbIKaMU HCII0JIb30BAaHHUSI COBPEMEHHOM n1abopaTopHBIM
HCII0JIb30BAHUS anmnapaTtypsl Ipy IPOBEACHUM HaydyHBIX | paboTaM, OTYET TECThI
COBPEMEHHOU MCCIIETOBAHU I

arnmaparypsl Ipu
HpOBe)IeHI/II/I Hay‘—IHI)IX
HUCCIIET0OBaHUI

Bnaners cucremoit
0a30BBIX
(yH1aMeHTaJIbHbIX
XUMHYECKUX TTOHITHI

[1K- 3 BiageHneM cucTeMoi
(GyHIaMEHTATbHBIX XUMHYECKUX
MHOHATHHU

Honycku
1abopaTopHBIM
paboTam, OTYET TECThI

Bmanets: HaBBLIKAMU
0053aTENILHOTO

03HAKOMJICHHS c
MpEBICTOpUEH TOTO

WJIM UHOTO BOTIPOC
MIOCTABJIEHHOTO B €T0
MPAKTUYECKOU
Hay4HOU U
IEeIarornyecKoun
JeSITENIbHOCTH.

[1K-4 CiocoGHOCTBIO TPUMEHSATH
OCHOBHBIE €CTECTBCHHOHAYYHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH Pa3BUTHS
XUMUYECKON HAYKH MPH aHAIH3e
TIOJTyYEeHHBIX PE3YyJIbTATOB.

Homnycku
71a00paTOPHBIM
paboTam, OTYET TECThI
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10.
11.
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13.

14.

15.
16.

17.
18.

19.

20.

21.
22.

4.3.Peiimunz-nian Ooucyuniunbl

PeliTuHr—111aH TMCHUIUIMHEI IPEACTABIIEH B IPUIIOKEHUHN 2.
Kpurtepuu onenku (B 0a1ax)ayAuTOPHON U JoMalIHel padoThl

Bomnpocsl 11 ayTuTOpHOM M IoMalIHel padoThl

BOITPOCHI K SK3AMEHAM 110 YYEBHOM JJUCIUILINHE
«BBICOKOMOVJIEKYJISIPHBIE COEAUHEHMUS»

[IpenMer u 3amauv HaAyKd O BBICOKOMOJIEKYJISIPHBIX coeIMHEHUsAX. OCHOBHbBIE NOHATUS U
OTIpE/IeNICHUSI.

Ponb nonuMepoB B KKBOM MPUPOJE, B TEXHUKE, B XO3SHCTBE U B OBITY.

Bakneiimue cBONCTBA MOJMMEPHBIX BELIECTB, OOYCIOBIEHHbIE OOJBIIMMHU pa3MepamMu U
LEMHBIM CTPOEHUEM MaKpPOMOJIEKYIL.

Knaccudukanuss mnoauMepoB MO MPOMCXOXKICHHUIO, XHUMHYECKOMY COCTaBY, CTPOEHHUIO
3BEHBEB, CTPYKTYpPE MAaKpOLIETIEH.

Ponp ycpeqHeHHBIX XapaKTepUCTHK IIPU ONTMCAHUH CTPOEHUS U CBOICTB MOJIMMEPOB.

Tpu ypoBHS CTPYKTYpHOH OpraHu3alid TOJUMEPOB: XHMHUYECKOE CTPOEHHUE LEeMu;
KoH(puUrypauus 1 KoHpopmanus Lenu, HaIMOJIEKYJIIPHOE CTPOEHUE TOJIMMEPHBIX Tell.
CpenHue MOJEKyYIIpHBIE Macchl. MeTOIbl yCpEeJHEHUS U OLICHKH.

MoJteKynapHO-MaccoOBOE paCIpeIesICHAE IOJMMEPA, €r0 ONUCAHUE U XapaKTEPUCTHKH.
Konourypauus makpomosiekyn. KonpurypannmoHasle 130Mepbl MAKPOMOJIEKYJT BUHUIIOBBIX
IIOJINMEPOB U NOJUIUECHOB.

CrepeonzoMepus LIENel U CTEPEOPETYIAPHbIC TOTUMEPHI.

Kondopmanus u koHbOpMaIIMOHHAS U30MEPHsI MAKPOMOJIEKYIT. [ MOKOCTh MaKpOMOJIEKYII.
Mojenu, omnucelBarole ruOKocTh Makpomosekyn. Ilepcucrentnas monens. CBoOOIHO-
COWIEHEHHAs LIelb; MOJEIN YYUTBHIBAIOIIME IOCTOSIHCTBO BAJIEHTHBIX YIVIOB U Oapbepsl
BHYTPEHHETO BpalllCHUSI.

CB0OOHO-COUIECHHAs 1IeNb KaK MWJCaJU3UpPOBaHHAs MOJEIb THOKOH MaKpOMOJIEKYIIBI.
OCHOBHBIE KOJINYECTBEHHBIE XaPAKTECPUCTUKH.

Tepmoaunamuyeckas THOKOCTh LieNM; €€ OLeHKa no cermMeHty KyHa u cpenHe-
KBaJpaTUYHOMY DACCTOSHUIO MEXJy KoHUamu Ienu. CBsa3b TMOKOCTH C XUMHYECKUM
CTPOEHHUEM LIETIN.

Kunernueckass rubkocTte Makpomojekynbl. DakTopsl €€ Ompeiessioliue: TemIeparypa,
BEJIMYMHA U 4aCTOTA NIPHJIOKEHHBIX BHEUTHUX CHJI. KHHETUYECKUI CErMEHT.
KoHndopmannonHas ctaTucTika MakpoMoJieKyi. ['ayccoBbl KiTyOKu.

MeTob! OLIeHKH THOKOCTH MaKPOMOJIEKYI.

TepmoauHaMuyeckoe IMOBEJICHUE MaKpOMOJEKYJ B pacTBOpe M €ro OCOOEHHOCTH 10
CPaBHEHHMIO C IIOBEJIEHUEM HU3KOMOJIEKYJSIPHBIX BEIECTB. YPABHEHHE COCTOSIHMS st
pacTBOPOB MOJIUMEPOB. O - YcinoBusl.

TepMoanHaMuKa pacTBOPEHHS MOJIMMEPOB. DHTAIBINS U SHTPONMS pacTBOpeHUs. BiusHue
pa3nuyHbIX (PAaKTOPOB HAa PACTBOPUMOCTH MOJMMEPOB (XUMHMUECKas MpHpoJia MOIUMEpa U
pacTBOpUTEIIS, MOJIEKYJIIpHAs Macca, CTeNeHb CIIMBKY MOJIUMEpa U T.1.).

JluHaMu4ecKkue CBOWCTBA pAcTBOPOB TMOJIMMEPOB. Bs3KoCTh pa3z0aBlieHHBIX pPAacTBOPOB
MIOJIUMEPOB.

Bucko3znmeTpuueckuii MeTo 1 OLIEHKH MOJIEKYIISIPHOM MacChl U CPEJHUX pa3MepoB KIIyOKa.
ArperaTHble U (a30BbIE COCTOSHHS IMOJUMEPOB. MeToabl OLlEHKU. BnmsHue crpoeHus
MOJIUMEpa Ha €ro CoCOOHOCTh HAXOIUTHCS B PA3JIMUHBIX (Pa30BbIX COCTOSHUSX.
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24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,
45,
46.
47.

48.

HanMonekynsipHasi opranu3anusi HSKpUCTAUINIECKUX (aMOPQHBIX) TOIUMEPOB.

[Tonumepsl B KpUCTAIUIMUECKOM cocTosiHUM. HeoOXonumble yClIOBHS CYIIECTBOBAaHMSL.
CreneHp KpUCTAIUIMYHOCTH U €€ 3aBUCUMOCTD OT YCIOBUI KPUCTAJUIU3ALIUH.
HagmonexynsipHast opranu3anysi KpUCTaNIMYECKUX TIOJUMEPOB.

Paznuume M CXOACTBO B CTPYKTYpHOW OpraHM3alldM KPUCTAJUIMYECKHX M aMOpPQHBIX
MIOJIMMEPOB.

TepMoMexaHUUYECKHII METOJ HMCCIIEIOBAHMS IOJMMEpOB. TeMiiepaTypsl pellaKkCallMOHHBIX
MIEPEXO0JI0B U UX 3aBUCHMOCTb OT MOJIEKYJISIPHON MacChl IOJUMEPOB.

TepmomexaHnueckue CBOMCTBA amMop(HBIX [IOJIUMEPOB. Tpu buznIecKkux
(penaxcalOHHbIX) COCTOSIHUS aMOP(HBIX TOJTUMEPOB.

CBoiicTBa aMOp(HBIX MOJIMMEPOB B CTEKIOO00PAa3HOM COCTOSIHUM. MeXaHU3M CTEKIOBaHMUS.
PenakcarmonHbIil XapakTep mporecca.

Amop@dHbIE TOIMMEpHBIE CTEKJIa. YIpyras M BBIHYXKIEHHO-3JacTU4yecKas aedopmarus
MOJIMMEPHBIX CTEKOJ.

[Inactuduxanus nonumepoB. Mexanusmbl minactuukanuu. IlpaBuna o0beMHBIX H
MOJIBHBIX JOJIEH.

Bricokosnactuueckoe  cocTosiHME — aMOPGHBIX  MOJIMMEpOB.  TepMoauHaMuka U
MOJIEKYJISIPHBIM MEXaHU3M BBICOKO3IACTUYECKUX JAedopMalinil.

Penakcanmonnas mnpupoAa INMACTUYHOCTU. [MCTepe3uCHblE SBJIEHHUS TMPH  Pa3BUTHH
nedhopmaIuu I1acTOMEpOB.

Penakcanmonnple SBIEHUS B TEPMOMEXAaHMYECKOM TIIOBEJCHUM IOJIMMEpPOB. BiusHue
4acTOThl ~ NPWJIOKEHHOTO  HANpsDKEHHWs ~ Ha  TEpexojbl  CTEKIooOpazHoe — <
BBICOKO?JIACTUYECKOE COCTOSIHME  TOJIMMEpa. [IpuHnun TemMnepaTypHO-BpeMeHHOU
CYIEPIO3ULIUH.

Bssko-Tekydee  COCTOSSHME  INONMMEpPOB. MexaHM3M  BA3KOTO  TEUEHHUS  pacliaBa
(penTanMOHHAs MOJENb). 3aBUCHUMOCTh TEMIEPATyphbl TEKYYECTH OT MOJIEKYISIPHOM MaccChl
IIOJINMEPOB.

Hcnonp3oBaHue BSA3KO-TEKYYEro COCTOSIHMS MOJUMEpoB B mpakTuke. Crneuuduyeckue
3¢ dexTrI, HAOMIOMAOIIUECS PY TEYSHUU PACIIIABOB IMTOJTUMEPOB.

OpueHTUpPOBAaHHBIE CTPYKTYPbl KPUCTAUIMYECKUX M aMOP(HBIX HOJUMEPOB. Y CIOBUS
(dbopmMupoBaHus, 0COOCHHOCTH CBOMCTB.

MexaHn4yeckue CBOWCTBA KPUCTAIUIMYECKUX M KPUCTAJLIU3YIOIIMXCS MOJUMEPOB. SIBIeHME
KpUCTAJIIIM3aLUU U pacTshkeHuu. HanpspkeHne pekpucTaiin3anuy.

[Tonmumepuzanuss kak cnoco0 cuHTE3a HOJIMMEPOB. TepMoAMHAMHUKA MOJUMEPH3ALMH.
ITonuMepu3anoHHO-ACTIONIMMEPU3ALIUOHHOE PABHOBECHE.

OcHOBHBIE  JONYLIEHUS, HCIHOJB3yEMbIE IIPM  BBIBOJE KHHETHYECKUX ypaBHEHUU
IIOJINMEPHU3aLUH.

PagukanbHas nosmMepusanus. OCHOBHBIE CTaIuM  PAaJUKAIBHOM  IOJUMEPHU3ALMU
(MHUIIMUPOBAHUE, POCT, OOPBIB M Iepeaya MeTH ).

Kunernka paaukaabHON NOJIMMEPU3ALAN IIPU MaJbIX CTENEHIX IPEBPALLCHUS.

PagukanbHas conosmMmepusanus. YpaBHEHHE COCTaBa COMOJIMMEPOB JJISl MaJIbIX CTEIEHEH
IIPEBPALLEHUS.

[lonsiTue 00 OTHOCHTENBHON PEAKIMOHHOM CIIOCOOHOCTH MOHOMEPOB NpHU pPaIUKaTbHOU
conoiuMepusanni. KoHCTaHTBI COMOIMMEPU3ALIN U METOBI UX OTIPECIICHUS.

Jlnarpammsl cocTaBa CONOIMMEPOB. THUIIBI CONIOIUMEPU3ALIHH.

[IprunHBI OTKIOHEHUS OT YPaBHEHUS COCTABa MIPHU COMOJIUMEPHU3ALIHH.

Juddysuonnsie >PPexTsl B pagukanbHOW nonumepusanuu. Kunetnka riyGokoin
panukanbHO# nosmmepuzaun. «I'enb-3pdexr».

Bunsl monHON mnonumepuzanuu. MOHOMEpPBI, CIIOCOOHBIE K HOHHON MOJMMEpH3alltu.
AKTHBHBIE IIEHTPbI HOHHOHM MOJIMMEpU3aLuU U 00IIHe CIIOCOOBI MHULIMUPOBAHMUS.
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49,

50.

51.

52.

53.

54,

55.
56.

S7.

58.

59.

60.
61.

62.

63.

64.
65.

66.
67.
68.
69.
70.
71.

72.
73.
74.
75.

Katnonnass mnonmMepuszanus. XapaKTEpUCTHKAa MOHOMEPOB, CIIOCOOHBIX BCTyNaTh B
KaTHOHHYIO IoJMMepu3anyio. MHuIMupoBaHue, pocT U OrpaHUYCHHUE LeNed IpU KaTUOHHOM
MOJIMMEPHU3ALIUH.

AnnoHHas nojaumepusanus. MOHOMEpPHl M KaTaau3aToOpbl AHUOHHON MOJUMEpPU3ALMH.
NHnnuupoBanue, pocT U OTPaHUYEHUE LeNed TP aHUOHHOM IIOJIMMEPU3ALUH.

Kunernka wonHoi mnonuMepusauuu. ComocraBieHHE  paJUKaIbHONM W HMOHHOMU
MOJIMMEPHU3aLIH.

Bbe300phiBHAS MOTUMEpHU3aIHs, €€ OTIIMYUTEIbHbIE 0COOCHHOCTH. «OKuBas» pagukaibHas
MOHHAsl MOJIUMEpPU3aLHL.

[IpuHIMIBI CHHTE3a CTEPEOPETYISIPHBIX OJIUMEPOB. POJIb SHEPreTUUECKUX, CTEPUUECKUX U
MOJIIPHBIX (PAaKTOPOB IPU 00Pa30BAHUH CTEPEOPETYISIPHBIX MTOJIUMEPOB.
Crepeocnienupuyeckas WOHHAas WU MOHHO-KOOpJMHAIIMOHHAs MOJIUMEPU3ALHSL.
Karammsartops! L{urnepa-Harra.

Crepeocnenuduueckre 3pPexTsl TpH paTuKaTbHON MOJIUMEpPU3AITUH.

CriocoObl  OCyIiecTBIIEHUsI MpolieccoB mnonumepusanuu. [lonmnMepusanuss B Macce, B
pacTBope, B IUCIIEPCHBIX CUCTEMAX.

[Nonukonnencauus. Knaccudukauust m Tunel peakuuil nojJukoHAeHcauuu. OCHOBHbBIE
pa3nuyuus MOJMKOHCHCAIIMOHHBIX U MOJIMMEPHU3AI[MOHHBIX MTPOLIECCOB.

PaBHOBecHass u HepaBHOBecHas (oOpaTtumasi M HeoOparumas) HoJukKoHAeHcanus. CBs3b
BO3MOYHOCTH MOJTY4YEHHS BBICOKOMOJIEKYISIPHBIX IMOJIMMEPOB U KOHCTAHTHI PABHOBECHSI.
Bnusinue crexuoMerpuy, MOHO(YHKIIMOHAJIBHBIX MpUMeced U MOOOYHBIX peakiuil Ha
MPOTEKaHNE OJUKOHACHCAIIUH.

MounekynspHas Macca U MOJIEKYJISIpPHO-MAacCOBOE pacipe/iesieHue Py MOJIUKOHICHCAIIUH.
CriocoObl MpoBe/ieHUs] NOJMKOHIECHCAIIMU B pacIulaBe, B pacTBOpPE U Ha TpaHUIle pa3zelna
(a3. CpaBHUTEITBHBIN aHAIIN3.

XUMUYECKHME CBOMCTBA W  IpeBpalleHHs noJmMepoB. [lomuMepaHaioruyHeie U
MEKMOJIEKYJIIPHBIE TIPEBPALLICHHUSL.

OCOOEHHOCTH PEaKIMOHHON CHOCOOHOCTH (DYHKIIMOHAIBHBIX TPYII B MaKpPOMOJEKYJIax
MOJMMEPOB  (BJIMSHHE  JIOKAJTBHOTO  OKPY)KEHHMs, KoHuUryparuu, KoHpopmanuu
MaKpOMOJIEKYJ U HaIMOJIEKYJISIPHOM CTPYKTYpPBI IOJIUMEPA).

Oco0eHHOCTH KMHETUKU XUMHUYECKUX Peakluil ¢ ydacTHeM MaKpOMOJIEKYJI.

Hcnonp30BaHre XMMHUUYECKHX PEAKIUNA MAaKpOMOJEKYN Uil XUMHYECKOTO U CTPYKTYPHO-
XMUMHYECKOTO MOJAU(PUIIMPOBAHUSI TOJIUMEPHBIX MaTEPHATIOB U U3/AETIHI.

Crapenue nonumepos. [erpaganus, qenojuMepusanus, 1eCTPYKIUs MaKpOMOJIEKYJL.
OOIIHOCTH U pa3IMyue MyTeH MOTy4eHUsI TOMOLEIHBIX U F€TePOTr€HHBIX OJIUMEPOB.
Kapbouemnusie 1 reTepolentble MoJIUMepHI.

[Tonumeps u cononuMepsl MOHOOJIE(HUHOB M UX MPOU3BOIHBIX.

[Tonumepsl U conOIMMEpPBI IMEHOBBIX YTIEBOJOPOAOB U UX IPOU3BOAHBIX.

l'etepouennbie mnonumepsl. Ilonmumepsl, conaepkalipe KUCIOpOJ B OCHOBHOM 1enu
(monmudUpHI, MOTUAIIETAITH).

Kapb6ouemnusie monumepsl. MeTo1p1 OMydeHUsT KapOOIEMHBIX MOJIMMEPOB.

ITonumMeps! 1 conosMMepsl BUHUIIOBOTO PsLla.

ITpoctsie monuadupsl. [Noauaneranu, noaupopmaabaeru.

MeTo 1l perylInpoBaHus paauKaJIbHON U HIOHHON NIOJIMMEPHU3ALUH.

Bausiaue TEMIICPATYpPhl Ha MOJICKYIISIPHBIC MACCHI TPOAYKTOB ITOJIMMEPU3aALIUH.

Bonpocs! 15 nonycka k padoram

1. CUHTE3 ITIOJIMMEPOB. PAJIUKAJIBHAS ITIOJIMMEPU3ALIUA U
COINIOJIMMEPU3ALIUSA.

1.LlenHO# M cTymeHYaThli MEXaHW3MbI 00pa30BaHUsI MaKpOMOJIeKyJ. TepMoauHaMHuKa

MOoJIMMECpHU3alH. HN3MmeHeHne >HTAIbIIMU U OHTPOIIMKU B IIPOLECCC LIEITHO M MoJIMMEpHU3allnuu.
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[TonuMepu3almoHHO-AECTIONIMMEPU3ALIMOHHOE ~ paBHOBecue.  [lpenenbHble  TeMmepaTypbl
nonmMepu3zatuu. [IpenenbHas KOHIEHTpaIsl MOHOMEpA.
— 2.CBOOOHO-paguKaNbHas  MOJIMMEpU3alUs. DIEMEHTapHble CTaJAWW  IpoIliecca.
CKJIIOHHOCTh MOHOMEPOB K paauKadbHOW mnosinMepu3auuu. CBA3b MEXIy aKTHUBHOCTBIO
MOHOMEPOB U UX PAJUKAIIOB B NOJUMEPU3ALIH.
- 3.CnocoObl  WHUIMMPOBAHHUS  PATUKAIBHOW  IMOJIMMEpPHU3aluu  (BEIIECTBEHHOE
WHUIMUPOBAaHUE, (OTOMHULIMUPOBAHWE © T.[.). BellecTBeHHbIE WHUIMATOPHI; BHIOOP
MHULMATOPa IPUMEHHUTENBHO K YCIOBUSAM MOJIMMEPU3ALIH.
- 4.Kuneruka nomumepuszanuu. OCHOBHBIE [OIYIIEHHUS, JIEXKAIIUE B OCHOBE BBIBOJA
YPAaBHEHUH CKOpPOCTH IIOJIMMEpHU3aluu. BpIBOJA  ypaBHEHHs CKOPOCTHM  PaJUKAIBHOU
MOJIMMEPHU3aLNH Ul MaJlbIX cTeneHell npespaieHus. [lomumepusanus npu riay00KUX CTENEHIX
npespaieHus. «'eap»-3¢pdeKT.
- 5.Kunetndeckne COOTHOLIEHUS AJI CPEAHEN CTENEHU MOJUMEPU3ALMH. YUYET peaKkiui,
OCJIOKHSIOIIUX POCT Lenu (peakuuu nepenayu). BiusHue paznudHbIX (akTOPOB Ha CPEIHIOO
JUIMHY LIeTH (TemrepaTypa, KOHIIEHTPAllUs HHULATOpa, IPUPOaa PaCTBOPUTENS U T.1.).
- 6.PanukanpHascononumepuzanus. OCHOBHbBIE JOIMYIIEHUS, JeXKallie B OCHOBE BbIBOJA
YpaBHEHHUS COCTaBa CONOJMMEpPA MPH MAJIBIX CTETIEHSX MPEBPAIllEHUS.
- 7. Jlnarpamma  coctaBa comnosimimepa. KoHCTaHTBl — comonuMepu3auuu. MeTobl
OTIpe/ieNIeHus] KOHCTAHT corosimmepu3arun. Cxema «Q-e».
- 2. CHUHTE3 IOJIUMEPOB. MTOHHASI U HOHHO-KOOPAUHALIMOHHASA
MNOJIMMEPU3ALIMSA.
- 1. MoHHas nonumepusanus, €e BUJbl B 3aBUCUMOCTH OT HPHUPOABI MOHOMEpA W TUIA
IIPUMEHSEMOI0 KaTalnu3aTopa.
- 2. Karnonnasa nonuMmepuszauus. Karamuzatopsl U cokatanuzatopbl. Cxema mporecca
KaTHOHHOM MOJIMMEpH3aIuy (Ha mpuMepe CUHTEe3a moanu3o0yruieHa). Kunetnka mporecca.
- 3. AHUOHHas MOJUMEpU3alMs, MPUMEHIEMbIE B peaklWu KaTanu3atopbl. OCHOBHBIE
CTaJuu U KMHETHKa mnpoluecca. [losaTue o “*KUBBIX 1Enax’”.
- 4.Cunres CTEPEOPEryIsIPHBIX MIOJIUMEPOB. CrepeoperyisipHblie n30- u
CUHIUOTAKTUYECKHE moaumepbl. [IpuHIUMOBI CHHTE3a CTEPEOPEryspHBIX IOJIUMEPOB.
Crepeocnienupuyeckue 3ppexTsl B paIuKaabHON U HOHHON NOJMMEPU3AILIUH.
- 5.AHMOHHO-KOOPIMHALMOHHAA MMOJIMMepU3alus Ha karanusaropax Llurnepa-Harra.
- 6.CriocoObl  MpOBEJEHHS  peakluy  HOJUMEpU3allUd U CONOJUMEPH3aIUH.
[Tomumepuzanuss B Macce. [loaumepusanust B pacTBope (pa3ivyHble BapUAHTBl METOJA).
[Tonumepuszanuss B SMyAbCMM U B CycneH3ud. BpiOop uHHMIMaTOpa W KaraauzaTtopa B
3aBUCHMOCTH OT THIIA MTOJTY4E€HHOMN 3MYIbCHUH.
- 7.CpaBHEHHE YHMCTOTHI MOJUMEPOB, MOJYYEHHBIX B 3MYJIbCHOHHOH, CYCIIEH3MOHHOMN
MOJMMEPHU3aLMHU, TOJUMEPU3aLUM B PACTBOpPE, C MPOJYKTaMU IHOJHMMEpPHU3ALMU B Macce
MoHOoMepa. OlleHKa »HKOJOTMYECKOM HAAECKHOCTH METOA0B. BimsHue Ttemmneparypbl Ha
MOJIEKYJIIPHBIE MAcCChl POAYKTOB MOJIUMEPU3ALIUN.
- 3. MIOJIMKOHAEHCALUAL.

1. Peakuus HNOJIMKOHACHCAIIUHU, €€ OCHOBHBIC OCO66HHOCTI/I, OTJIMYUC OT pCaKIUU
MOoJIMMECpU3alliuu.

- 2. CrpoeHre MOHOMEpOB, CIOCOOHBIX BCTYNaTh B PEAKIHMIO IOJUKOHJICHCALUY.
OyYHKIIMOHATBHOCTh MOHOMEPOB M HUX CHOCOOHOCTh 00pa3oBBIBATH JHMHEWHBIE M CETYaThle
nosmMepsl. [Ipumepsr.

- 3.Kuneruka nojgukoHAeHcanuu. PaBHOBeCHass M HEpPaBHOBECHAs IOJMKOHJIECHCAIIMS,
rOMO- U reTeponoiukonecanus. [Ipumeps.
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- 4. CnocoObl TpoBeneHHs] JIMHEHHOW TIOJIMKOHJCHCAMM B Macce MOHOMEpoB ( B
paciuiaBe), B pacTBope, B rpanuie paszjena (az. OcoOCHHOCTH HONMKOHJICHCAIUU B I'PaHMIIE
¢a3: ckopocThb mporecca, 0OpbIB LEMH, BETMUYUHBI OTYYaeMbIX B PEAKIIUH MOJIEKYJISIPHBIX Macc
HOJIMMEPOB.

- 5. Cunte3 OJIOK- W TPUBUTHIX COTOJIMMEPOB. VICIIOIb30BaHUE TOJMKOHACHCAIMUA W
‘KMBBIX LIETIEH TIOJIMMEPOB JUId CHHTE3a J3TOro Kiacca comnoiauMepoB. [lonstue o
TE€PMORJIACTOILIACTAX.

- 4. XUMHNYECKHUE PEAKIIUU U XUMHWYECKUTE NPEBPALIIEHUSA
MHOJIMMEPOB.

1 Xumunueckue peakiuy, He MPUBOASIINE K U3MEHEHHUIO CTENIEHU NOJIMMEPU3aiuu
MAaKpOMOJIEKYJI: ITOJIMMEPaHATIOrMYHbIC IPEBPAILECHHS U BHYTPUMOJIEKYJISIPHBIE
MEPErPYNIIUPOBKH.

- 2. OcoOGEeHHOCTH MPOTEKAHUS PeaKUil MOJIMMEpPaHAIIOTMYHBIX MPEBPAIICHUN C Y4eTOM
POJIH JIOKAJTHHOTO OKPY)KEHUS TPYII B IETH, H3MEHEHUS PEaKIIMOHHON CIIOCOOHOCTH TPYII O
Mepe IMpoTekaHus mporecca. OTiHMune MNOMMMEPAaHAJOTHYHBIX IPEBPALEHUN OT pEeaKUui
COOTBETCTBYIOIINX (PYHKIMOHAIBHBIX TPYI B HU3KOMOJICKYJISIPHBIX COCTMHEHUSX.

- 3. XuUMHUYECKHE peaKkIH, MPHUBOIIINE K HW3MEHEHHIO CTETCHH IOJIMMEPU3aIli.
Peakium ecTpyKInuy ¥ COTMBAaHUS TIOJTMMEPHBIX TIeTICH.

- 4.®Duznveckast NECTPYKIHS TIOJ BIMSHUEM TeEIIa, CBETa, MEXaHHUECKOTO BO3JICHCTBHS
Ha nosmmep. CrocoObl 3aUTEl OT GU3MYECKOM IeCTPYKIMK NP (POPMOBAHHUHN U AKCILTyaTallun
MOJIMMEPOB U M3/ICNINH U3 HUX.

- 5.XuMudeckasi THAPOJIUTHYECKAs ACCTPYKLHUS T'eTEPOIETHBIX MOIMMepoB. [Ipumepsr.
Peakuuu anunonusa, aMHHONIN3A, TIMKOJIN3a, KaK PEAKIMH THAPOIUTHYECKOTO THIIA U UX POJIb
B HIOJIYYCHUH TTOJIMKOH/ICHCAIMOHHBIX MOJIMMEPOB.

- 6.XuMHYecKasi OKHCINUTENbHAS JECTPYKIUS, MEXaHU3M PEaKIMi OKHCICHUS TTOJIMMEPOB
Pa3INYHOTO XUMHYECKOTO CTPOCHUS . AHTHOKCH/IAHTHI.

- IIpumepsI TeCTOBBIX BONMPOCOB

— 1.PacTBOpBl TOJUMEPOB OTIMYAIOTCS OT KOJUIOWJHBIX CHUCTEM  TaK Kak OHHU
XapaKTePU3YIOTCS

— a)HU3KHUMU 3HAYCHUSIMH PACCESHHS CBETa

— 0)TepMOIMHAMHUYECKOW 0OPaTUMOCTHIO

—  B)CaMOIIPOU3BOJILHBIM 00pa30BaHUEM

— T) OTCYTCTBHEM IIOBEPXHOCTH pasjeiia

— 2.IIpub-temmneparype

— a) pa3Mepbl KiIyOKa IPEeBBIIAIOT pa3Mephbl UCaTbHOro KITyOKa
— 0) pa3Mmepsl KITyOKa MEeHbIIE pa3MepOB HJICATbHOTO KIyOKa

— B) IPOMCXOJUT BbIMaJICHUE MOJMMepa U3 pacTBOPa

— T) KIyOOK UMeeT pa3Mepbl rayCCOBOTO

— 3. 3HaueHue XapaKTEepUCTHYECKOW BA3KOCTH, ONPEAEIAEMON METOAOM BUCKO3UMETPHH,
OTpa)kaeT

— a) pa3Mep M30JIMPOBAHHOTO MAKPOMOJIEKYJISIPHOTO KITyOKa

— 0) TepMOAMHAMMYECKYIO THOKOCTh NOJMMEpa

— B) TEPMOJMHAMUYECKOE KAUECTBO PACTBOPUTEIIS
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I)IUVIOTHOCTH MOJUMEpa

4.Brionypa3z0aBiieHHOM PacTBOPE MOJMMEPOB:

a) KIIyOKH HE MEePEKPBIBAIOTCS, HO 00beMHast 101 monumepa O Benuka
0) KIyOKH HE IepeKpBIBAIOTCS 1 00bEeMHast 10Jis ojanMepa @ mana

B) KIIyOKM TIEpEKPHIBAIOTCS , HO OObEeMHasi J10Jis mojuMepa @ mana

T') KIlyOKH TepEeKphIBAIOTCS U 00beMHas 10715 mosmmepa O Bennka

5.Yewm OoJtbIiie MOJIEKYIIIpHAst Macca IMoJMMepa, TeM: KOHLEHTpAIM KpocoBepa
a) MEHbLIE

6) Oouibie

B)KOHIIEHTpALKs KPOCCOBEPA HE 3aBUCUT OT MOJIEKYJIIPHOM MacChl

I) pyu OOJIBIINX MOJIEKYJIIPHBIX Maccax KpOccoBep He HaOiropaercs

6. I3MeHUTh KOH(UTYpaLIMI0O MAKPOMOJIEKYJIIPHOTO KIIyOKa MOYKHO

a) U3MEHsIS TEMIIEpaTypy

0) 3aMeHsIsI paCTBOPHUTEIb

B) U3MEHSSI KOHIIEHTPALIMIO MOJINMEpa B pacTBOpe

r) KoHGUrypalus IEeNu 3aKiaJbIlBaeTCsl BO BPEeMs CHHTE3a U HE HU3MEHSETCS MO0J]
JeMCTBUEM MEePEUNCICHHBIX BhIIIE (PAKTOPOB

7.1lpu OTCYTCTBMM KaKHX-TMOO BHEUIHMX BO3JEHCTBUN MaKpOMOJEKyJda MPUHHMAET
dhopmy:

a HaOyxIIero Kiryoka

0) ri00yIBI

B) TayCCOBOTO KIIyOKa

T') BBITSIHYTOM TaJIOYKH

8.PacmonokuTh cleayronue mojauMepsl B Psiji M0 MEpe YMEHBIICHUSI UX PaBHOBECHOM
rUOKOCTH, €CJIM BEJIMYUHBI CTATUCTHYECKUX CErMEHTOB 3TUX IIOJIUMEPOB HUMECIOT
3HaueHus: noymdTuiaeH (I19) - 8, momumzoOyrunen (IIUB) -7, monmu-napa-OeHzamug
(ITITBA) -320, nosmBuaMIXI0pU (IIBX) -12 MOHOMEPHBIX 3BEHBECB.

a) [TMB>I1D >IIBX>IIIIBA

0) [IITIBA>TIBX>TID >I11b

B) [IIIBA>TIBX>ITUB>T1D

r) [19 >[TUB>TIBX>IIIIBA

9.lns1 HagMONEKYISAPHOM CTPYKTYpbl KPHUCTAUIMUECKUX THUOKOICTHBIX IOJIUMEPOB
XapaKTepHBI:

a) MOJTHOE OTCYTCTBUE MOPAIKA

0) mapasuienbHas YKIaJKa IeJbIX MaKPOMOJIEKYI

B) CKJIa/IbIBAHUE MaKPOMOJICKYJISIPHBIX IIeTei

I) TMapaijenbHas VyKJIagka HeOONbIINX Y4YacTKOB, TMPUHAJICKAIIUX  Pa3HBIM
MaKpOMOJIEKYJIaM

10.Kak u3meHsieTCsl BeIMYMHA KHHETUYECKON THOKOCTH C YBEIMUCHUEM TEMIIEPaTypPhl
a) YBEIMUNUBACTCS

0) yMEHbIIIaeTCs

B) IPOXOIUT Yepe3 MaAaKCUMYM

') HE U3MCHSETCS
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MHNPUMEP DK3AMEHAIIMOHHOI'O BUJIETA

MHWHOBPHAYKU POCCUA
(benepanpHOE TOCyJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YIPEIKICHUE BBICIIETO
00pazoBaHus
«bamkupckuii rocy1TapCTBEHHBIN YHUBEPCUTET)

DaKynbTeT XUMUYECKHI
Kadenpa BBICOKOMOJCKYISPHBIX COSAMHCHUN U O0IIeH XUMHIECKON TEXHOJIOTUU

SK3AMEHAITMOHHBIN BUIET Nel
M0 JTUCLMIUIMHE BBICOKOMOJICKYJIIPHBIE COCTMHEHUS
Hamnpasnenue/CrieninaabHOCTh XUMHUS
[Ipoduns/IIporpamma/Crieninanu3anusi BLICOKOMOJIEKYISPHBIE COSTUHEHUS

1. IlpeameTr u 3amaunl HAYKH O BBICOKOMOJICKYJSPHBIX coeAuHEHUsX. OCHOBHBIE TOHATUS U
OTIPEECIICHUS.
2. HaamonekymsipHasi OpraHu3amus KPUCTALTHYECKUX TTOJIUMEPOB.
3. Kunermka woHHOW mnoguMepu3auuu. ComocTaBieHUE paTUKAIBHOM W HWOHHOU
MTOJIMMEPH3AITUH.

3aBenyromuii kKadeapoi Kymum E.N.
(moamuce) (®.1.0.)

5.YuyeOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 00ecneyeHne JUCIUTIMHBI

5.1. [lepeyeHb OCHOBHOM ¥ JONOJHUTEIbHON YU4eOHOI JIUTEpaTyPbl, HEOOX0AMMOI /1151
OCBOEHHS THCIHUIIHHBI

OcHoBHas1 iuTEparypa:

1. Kymum, E.W. ®usnko-xumus NoauMepoB [DIEeKTpOHHBIN pecypc] : y4ed. mocodue 1o
Kypcy "BricokomonekynsapHbie coequHenus" ans ctyd. xuM. ¢akynsrera / E.W. Ky ;
bamkupckuii rocymapctBeHHbIM yHuBepcuter .— Yda : PUL[ bamlVy, 2012 .—
DneKTpoH. Bepcus med. nyOnukanuu .— JloCTym BO3MOXKEH dYepe3 IJIEKTPOHHYIO
oubnmoreky baml'yY .— <URL:https://elib.bashedu.ru/dl/read/Kulish_Fiziko-himiya
polimerov_Uch.pos_2012.pdf>.

2. Cemumkos, Opuii [lenncouy. BeicOkOMOJIEKyIsIpHbIE COEAUHEHUS | Y4EOHUK JJIS BY30B
/ 1O. JI. CemunkoB .— M. : Akamemus, 2003 (;u6o 2005).— 368 c. : uin. — (Bsiciee
oOpa3zoBanue) .— Jlonym. M-Bom obOpazoBanus PD B kauectBe yueOHMKa s CTYA.
BY30B, oOyyaromuxcs 1o crei. "Xumusa" .— ISBN 5769514329 :

JlomoJIHNTeIbHAS JINTEpaTypa:

3. Tarep, AuHa AnekcanapoBHa. @u3nko-xumus noaumepos / A. A. Tarep ; moxg pen. A. A.
Acxkaackoro .— 4-e u3z., nepepad. u pon. — M. : Hayunsiit mup, 2007 .— 576 c¢. —
bubnuorp. B konie ri. — ISBN 978-589-176-437-8

4. CemumkoB, FO. JI. BBeaeHue B XuUMHUIO TMOJUMEPOB [DIEKTPOHHBIN pecypc]| : yueO.
noco6ue / FO. . Cemuukos, C. @. XKXunsios, C. /1. 3aitnes .— Uzx. 2-e, crep. — CIIO. :
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Jlanb, 2014 .— 224 c. — (Yuebuuku yig By30B. CrienuanbHas jureparypa) .— Joctyn
K TEKCTY 3JIEKTPOHHOT'O U3JaHMsI BO3MOKEH Yepe3 DIEKTPOHHO-ONOINOTEUHYIO CUCTEMY
U3/1aTeNbCTBA "Jlanp" — ISBN 978-5-8114-1325-6 —
<URL:http://e.lanbook.com/books/element.php?pl1_id=4036>.

5. Kynesues, Banepuit Hukonaesua. Xumus v pu3uka moaumepos : y4ued. mocodue / B. H.
KynesneB, B. A. IllepmneB .— W3a. 3-e, ucnp. — Cankrt-IletepOypr ; Mocksa ;
Kpacnonap : Jlanb, 2014 .— 368 c¢. — (YueOnuku a7 By30B. CrienuaibHas JuTeparypa)
.— JlocTyn K 37eKTpOHHOM BepcuH 3TOW KHATH Ha Www.e.lanbook.com .— bubnmorp. B
koHme ri. — ISBN 978-5-8114-1779-7 :

6. Kymesnes, B. H. . Xumus n ¢usuka nomumepos : yueOHuk / B. H. Kynesnes, B. A.
HlepmaeB .— M. : KonocC, 2007 .— 367 c. — .— ISBN 978-5-9532-0466-8 : 468 p

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTu «AHTepHET» M
NMPOrpaMMHOro odecreyeHnsi, HeOOXOAMMBbIX /1JI51 OCBOEHH S JUCIHUNIMHBI

DnexkrponHas oubmuoreunas cucrema «9b baml'V» - https://elib.bashedu.ru/

2. DmnektpoHHass OubnuMoTeyHass cHUCTeMa «YHHUBeEpCUTETCKass OulnuoTeka OHJIAWH» -
https://biblioclub.ru/

3. DaekTpoHHas OMOIHOTEUHAs CHCTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHBIH Katanor bubmuorexku baml'V - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas bas3el nanHbix EastView (mocTym K 3€KTpPOHHBIM Hay4dHBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas nsnextponHass Oumbmmotexa - elibrary.ru  (ZocTym K SJEKTPOHHBIM Hay4HBIM
ypHaiam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 or
17.06.2013 1. JIutien3uu 6eccpovHbie

8. Microsoft Office Standard 2013 Russian. loroop Ne 114 ot 12.11.2014 r. Jluneusuu
OeccpodHbIe

9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License

28


https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6.MaTepna.m>H0-Texnnqecxaﬂ 6333, H606X0)II/IMaﬂ AJISL OCYHIECTBJICHUSA

06p330BaTeHBHOFO npouecca mo IMCHUIIJIMHE

HaumenoBanue OCHaIEHHOCTD CIIeNUAJBHBIX MOMELIeHHI 1 Ilepeuenn

CIEeNUATbHBIX TOMelleHUIl VISl CaMOCTOSITEeJIbHOI padoThI JNIEH3MOHHOI 0

noMeneHui " NPOrPpaMMHOI0

noMemeHui Jidy £ odecmevyeHmsl.

CaMOCTOSITEIbHOM PexBu3uThI

padoThI TOATBEPKAAI0LIEro
JOKYMEHTa

1. y4yeOHasm ayauTopHus
JJ1s1 IPOBe/IeHHs] 3aHATHIH
JIEKIIMOHHOT0 THMA:

ayJIUTOpHs No 405
(xumdak KOpITYC),
ayJIUTOpHs Ne 311
(xumdak KOpITYC),
ayaAuTOpUs Ne 310
(xumdak KOPITYC),
ayJIUTOPHUS Ne 305

(xumdak kopryc).
2. y4deOHas ayauTOpHUs
AJIS1 IPOBe/leHUs 3aHATHIA

CEMHHAPCKOro THNA:
nabopatopuss  Ne 121
(xumdak KOpITYC),
naboparopuss  Ne 407
(xumak kopryc),
naboparopuss  Ne 412
(xumdak KopIryc).
3.yueOHas ayuTopust
st NPOBeIeHHUsI
IPYNIOBBIX n
UHINBHAYATBHBIX

KOHCYJIBTAIMIA: Ay THTOPHSI
Ne 405 (xumpak xoprryc),

ayAUTOpUS Ne 311
(xumdak KOpITYC),
ayAuTOpUS Ne 310
(xumdak KOpITYC),
ayJUTOpUs Ne 305
(xumdak KopITyc).

4.yyeOHast ayIuTopust
ISl TEKYIIEro KOHTPOJISI
u IPOMEKYTOUHOM
aTTeCTALMU:  AYAUTOPHS

Ne 405 (xumpak xoprryc),

aAyIUTOPHUS No 311
(xumdak KOpITYC),
AyIUTOPHUS No 310
(xumdak KOpITYC),
aAyIUTOPHUS No 305
(xumdak xKopIryc),
AyIUTOPHUS No 004
(xumpax KOpIIyC),
ayIUTOpHsL Ne 005
(xumcak kopryc).

5. momemenuss s
€CaMOCTOAATEIbHOM
padoThI:

Aynutopus Ne 405
Y4ebHast MeOenb, YU4eOHO-HAMNIAOHBIC — TOCOOUS,
JIOCKa,HOYTOYK,MyJIbTUMEANA-IPOeKTOp  Mitsubishi
XD3200U, skpan c¢ snexrponpuogoM 300*400cMm
Spectra Classic.
Aynutopus Ne 311
Y4ebHast MeOenb, YU4eOHO-HAMNIAOHBIC  MOCOOUS,
JIOCKa, HOYTOYK,npoektop Mitsubishi XD 600U,
9KpaH ¢ AeKTponprBonoM Projecta 183*240cm Matte
white.
Aynutopus Ne 310
Y4ebHast MeOenb, YU4eOHO-HAINIAOHBIC IOCOOUS,
JIOCKa, HOYTOYK,MyJbTHMeIua-npoekTop Mitsubishi
EW230ST, okpan Hacrennsiii Classic Norma
244*183.
Aynurtopus Ne 305
VYueOnast MeOenb, y4eOHO-HATJSIHBIE — [TOCOOUS,
JIOCKa, HOYTOYK,MyJIbTUMenua-poekrop Mitsubishi
EW230ST, okpan Hacrennbiii Classic Norma
244*183.
JlaGopaTopus Ne 121
VYueOHast mebernb, y1eOHO-HAISJHbIE TOCO0us1, Habop
XMMHUYECKOM Tocynpl, KOMIUleKT wMebenun BHP,
aKBaUCTHIUIATOp, Jdocka ayautopHas JIA (32)3,
nocka kmaccHast/2002r, mwukpockor, Hacoc, PMC
"Nonomerpus", nH(OpPMAIMOHHBIH CTEH],
Buskosumerp d=0,54 (10 wm.), Buskozumerp d=1,16
(5 mt.), mepuonuueckas cucreMa MenaeneeBa (2mmir.),
cTon 2-x TyM0., cToi 2-X TyMO.,moficTaBKa-Kadenpa.
JlaGopaTopus Ne 407
YuyebHaa mebenb, yuebHO-HarnsaHble nocobus,
Habop xMmu4YecKol nocyabl, Npubop, ycTaHOBKa.
JlaGopaTopus Ne 412
YuyebHasa mebenb, yuebHO-HarnsaHble nocobus,
Habop XMMMUYECKOW Nocyibl, ra30MeTp
Aynurtopus Ne 004
Y4eOHast MeOenb, yaeOHO-HATIISAHBIE TOCOOMs, TOCKa,
kommyratop ~ HP  V1410-24G,  mepcoHasbHbIN
komnpioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 T, mkad Hacrennsiii TLK6U.
Aynurtopus Ne 005
YueOHast MeOenb, Yy4eOHO-HATIIOHBIE —ITOCOOWS,
JIOCKa, KOMITBIOTEP DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R wu wmonuTOp
ViewSonic 21.5 - 13 wr, mxap TLK TWP-065442-G-
GY, mxap wmonTaxuslii NT PRACTIC 2MP47-
610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14,
mkad HacrenHsiii TLK6U.
YuranbHbii 320 Ne 1
Hayunslit u yueOnbIii Gonpa, Hayunas nepuoamka, [TK

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. Jlorosop
Ne 104 or 17.06.2013 .
Jlunensun OeccpouHble

2. Microsoft Office
Standard 2013 Russian.
HoroBop Ne 114 ot
12.11.2014 r. Jlunen3un
OeccpodHbIe

3. Cucrema
IICHTPAIM30BaHHOIO
TECTUPOBAHMUS bamulVy
(Moodle). YumusepcanbHas
o0lLIeCTBEHHAS  JIMIIEH3HUS
GNU

4. LinuxOpenSUSE 12.3
(x84_64)

GNUGeneralPublicLicense
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yuTaJdbHEI 3am Ne 1

(TaBHBIN KOpIYC),
YUTAIBbHBIA 3am No 2
(busmat KOpITyC-
yuebHoe),

YUTAIbHBIN 3am No 5
(TyMaHUTapHBIN KOPITYC),
YUTAIBHBIN 3am Ne 6
(y4eOHbIit KOpIIyC),
YUTAIbHBIN  3am No 7
(TymMaHUTapHBINA
Kopityc),1abopatopust Ne
206 (xumdak xopmyc),
nabopatopus  Ne 209
(xumdak KOpITYC),
nabopatopus Ne 419
(xumdak xopryc).

6. ITomemenue i b

XpaHeHus u
NpopHIAKTHYECKOT 0
00cJIy’)KMBaHUsA y4eOHOro
o0opynoBaHUA:

nabopatopus  Ne 013
(xumdak kopryc).

(MOHOOJIOK) - 3 mIT., HeorpaHM4YeHHBIH nocTyn K ObC
n b/1; Konu4ecTBo 1mocagouHbIX MecT — 76.
YutanbHbiii 3an Ne2
HayuHbI 1 yuebHbIl GoHA, HayYHas nepuoaumka, MK
(MOHOBNOK), NnogKNtoYeHHbIX K ceTn UHTepHeT, — 8
WT., HeorpaHuyeHHblh pJoctyn K S6C w B[,
KO/IM4eCTBO Nocafo4HbIX mecT — 50.
YuraabHsbii 321 Ne 5
Hayunslit u yueOHb1ii Gponn, Hayunas nepuojamka, [TK
(MoHOOJIOK) - 3 mT, HeorpaHuueHHHIH noctyn Kk OBC
u b/1; xonn4ecTBo mocagoyHbIX MecT — 27.
YuraabHbli 3a1 Ne 6
Hayunslit u yueOHblii ponn, HayuHas nepuojuka, [TK
(MoHOOJIOK) - 6 mT, HeorpaHuueHHbIH noctyn Kk OBC
u B/1; konmuuecTBO mocagounbix Mect — 30.
YuraabHbiii 3a1 Ne 7
Hayunslit u yueOHblii ponn, HayuHas nepuojauka, [TK
(MOHOOJIOK) - 5 mT, HeorpaHuueHHsIH noctyn Kk DBC
u B]I; konuaectBo nocanoyHbIx Mect — 18.

JladopaTopus Ne 206
YyebHast Mebenb, y4eOHO-HATJISIIHBIE —IOCOOWS,
MelaaKa MarHuTHas EcoStir (1.5m1,300-

2000006/muH,matdopma auam.120Mm,0e3 Harpera),
Memanka MarHutHas [19-6110 (mo 1a, ¢ momorp.
120C), memanka wmarnutHas I[12-6110 (mo 1m;, ¢
nogorp. 120C), memanka marautHas [19-6110 (mo
1n, ¢ momorp. 120C), Memanka MarHuTHas c
nogorpeBoM [129-6110M, wMemranka MarHUTHas C
MOZOTPEBOM I15-6110M, MHUKPOCKOII,
MHoroyHKIMOHanbHOEe — ycrpoiictBo  KyoceraFS-
1030MFP,  woyroyk  HPPavilion,  mpoekrop
BenQMP612C, noyr6yx HP 6820sT2370 17 WXGA,
monurtop 19" Samsung 931BWSFVTFT, cucremHblit
onok IntelCore B xommekre, mamsate NransTS 4G,
cryn UCO/uepn/ (6mr.), nHOyrOyk ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIFi/Win7BASIC.

JlaGopaTopus Ne 209
VYueOHast MmebOenb, y4eOHO-HAINSAIHBIE MOCOOWS,
KOMITBIOTEp B cocraBe: cucteMHblii Oinoxk DEPO
460MD/3-540/T500G/DVD-RW,  monurop 20"
Samsung,  MHOrO(QYHKIIMOHAIBHOE  YCTPOMCTBO
(npuntep/konup/ckanep) FS-1030 MFR, mnpunTep
Ja3epHbIii  MOHOXpOMHBIH Samsung ML-3310D,
OpuduHr mprctaBka, kpecino «IIpecTmk», TymO0dKa
MoOmnbHas, cryn "IIpecTmx", CTOM MHUCHM., CTOJI
miceM., ety UCO

JlaGopaTopus Ne 419
YuebHast wmeOenp, ydeOHO-HATISIHBIE MOCOOHS,
MHOro()yHKIIMOHambHOe  ycTpoiictBo HP  Laser,
TUTAHIIETHBIN KommbioTep Apple iPad 64 GB Wi-Fi
+3G  UYepnpiit A4-1.00ITm,64Ib ¢ dgexiom,
KOIMPOBaJIbHBIN anmnapar, KONUpoBalbHbIN anmnapaT

JlaGopaTopus Ne 013
Kommekt mebenmn BHP, Becsr GR-120 (120r*0,1mr)
BHYTp. KAITMOPOBKa, ¢ MOBEpKoi, nieHTprdyra OITH-8,
MHOTO() YHKIIMOHAIIEHOE YCTpOMCTBO
HPLaserJetM1536  DNFMFP  (CE538A)128mb,
JJIEKTPOIUINTKA.
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[punoxenne Ne 1

OEJNEPAJIBHOE TOCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE VUPEXJIEHUE BBICHIEI'O OBPASOBAHUS
«BAIIKMPCKUU 'OCYAAPCTBEHHbBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

JUCHUITIINHBI BI)ICOKOMOHGKYJ'ISIPHI)IC COCANHCHUSA
Ha 8 cemecTp
O4Hasi

(dopma obyueHus

Bun paéorsl O0beM THCUUIIMHBI
O6mras TpynoemkocTs aucuuruiabl (3ET / qacoB) 6/144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy € MPENo aBaTeNIeM: 109
JIEKIUH 24
NPAKTHYECKUX/ CEMUHAPCKUX -
71a00paTOPHBIX 84
KOHTPOJIb caMocTosiTeIbHON padoTsl (KCP) 25,8
OKP 1,2
VY4eOHbIX 4acOB Ha CaMOCTOATENIbHYIO paboTy oOydatomuxcs (CP)
BKJIIOYAs IOJITOTOBKY K SK3aMEHY/3aueTy 9
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dopma u3ydeHuss MaTepUalIoB:

dopma

JICKLIMM, IIPAKTUYCCKUEC 3aHITUS, OcHoBHas u TEKYIIETro
CEMHUHAPCKUE 3aHATHUA, JOTIOJIHUTEIbHAS KOHTPOJISt
Ne Tema u conepxanue caji?ggl%a;fep}me Pa6gTH= rowerTyen 38AEVAL TIO CaMOCTOATENEHOI —
o/ JIbHAs paboTa u peKoMeHIyemast paboTe CTY/ICHTOB (KOJJIOKBHYMBI,
TPYIOEMKOCTb (B qacax) CTyJCHTaM KOHTPOJIbHBIC
(HOMeEpa u3 paboTHI,
Bcecero | JIK | TIP/CEM | JIP | CP CITHCKA) KOMITbIOTEPHBIE
TECTHI U T.I1.)
1 2 3 4 5) 6 7 8 9 10
Brenenue. [Ipeamer Hayku o
BBICOKOMOJICKYJISIPHBIX
COEMHEHUSAX. MEeCTO HayKu O
1. MoJIMMepax B PSIy IPYyTruX 2 1-6
XUMUYEeCKUX aucuuiuivH. Kparkas
ucropuyeckas crpaBka. OCHOBHbIE
MIOHSATHS U ONIPEIEIICHUS.
2 [TpuHIMnIB! K1accuukanuu 2 1-6
MIOJIMMEPOB.
XapakTepUCTUKH U30JIMPOBAHHBIX
3 Makpomosiekyi. [lepBuunas 2 1-6
XUMUYECKask CTPYKTYpa.
CrepeoxuMusi MaKpOMOJIEKYI.
CpenHss [yiMHA Lenu (cp. CTEeNeHb
MOJIMMEPHU3ALUH, CP.
4, MOJIEKYJISIPHBIE MACCHI, 2 1-6
MOJIEKYJIIPHO-MACCOBBIE
pacrpeiesieHus, ).
Kondopmanuu MakpoMoIeKyt.
5 I'nOkoCcTh MaKPOMOJIEKYII. 2 1-6

MogenbHble IPEACTABICHUS.
Kondopmannonnas craructuka.
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KonndecTBeHHbIE XapaKTEPUCTUKH
ruokoctu. [TousTue o
CTaTUCTHYECKOM cermeHTe. CBs3b
THOKOCTH ¢ XUMHYECKUM
CTpOCHHEM |1iernei.

PactBopsI nonumepos.
Oco0eHHOCTH PacTBOPOB
MOJIMMEPOB..

1-6

TCCTHI

Kondopmannn MakpoMoJIeKyI B
pactBope. CTeneHb HaOyXaHUs
kiyOka. KoHneHTpannoHHsie
pexumsbl pactBopoB. Da3oBbie
PaBHOBECHS B pacTBOPax
MTOJIMMEPOB.

1-6

I'maponnHaMuka pacTBOPOB
nosmMepoB. [Ipaktuueckoe
MCI0JIb30BAHNE BUCKO3UMETPHH.

1-6

[TonumepHsbie Tenna. ArperatHeie U
(ha30BbIE COCTOSHUS MOJIMMEPOB.
HagmonekynsipHast cTpykTypa
aMOp(HBIX U KPUCTAJUTMYECKUX
noaumMepoB. OpUEHTUPOBAHHOE
COCTOSTHHE.

1-6

10.

du3nuecKue coCTOSTHUS aMOPPHBIX
MOJIUMEPOB. TepMOMeEXaHUYECKU
METO/I UCCIICIOBAHUS.

1-6

11.

Penakcanonsele siBieHUs B
neGpopMalmOHHOM TIOBEJICHUU
MOJIMMEPOB.

1-6

12.

HpI/IHHI/IHLI CHUHTC34a IMOJIMMCPOB.
HOJ'II/IMepI/BaI_II/IHI TCPpMOJUHaAMHKa
1 MCXaHU3MBbI IIPOLICCCOB.

1-6

13.

PanukanrHas MOoJIMMCpHU3alu.

1-6

MexaHu3M U KHHETHKaA
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AJIEMEHTApHBIX CTaJAMM Mpoliecca.

BbIBOI KNHETMYECKOTO YPaBHEHUS

BpIBO KNHETMYECKOTO YPaBHEHHUS

14. | st cKOpOCTH Tpoliecca U CTENEeHU 1-6 JUTSI CKOPOCTH TIPOIIecca U CTETICHU
MOJIMMEPU3AITUH. MOJMMEPH3ALIUH.
15 PanukanbHas conomumepu3anus. 1-6 . PagukanbHas cononmmepu3anus. TeCTEI
BriBo ypaBHEHUS cocTaBa. BriBO1 ypaBHEHHUS COCTaBa.
HNonnas nonumepusanus. Buabt Nonnas nonumepuzanusa. Buas
WOHHOW MOJIMMEPU3ALINH. VOHHOUW MOJIMMEPHU3ALIUH.
16. KarnonHnas, aHmoHHas 1-6 KatnonHas, aHnOHHAs
noyumepu3anus. Kuaetuka u nouMmepu3anusi. Kuaernka u
MAaKpOKHHETHKA MPOIIECCOB. MaKpOKHHETHKA MTPOIIECCOB.
17 [TpuntuB CHHTE3a 1-6 NonHo-xoopauHaImoHHas
CTEPEOPETYISIPHBIX TOJUMEPOB. MTOJIMMEPH3AITHSI.
18 be3oOpriBHBIENOIMMEPU3AIIMOHHBIE 1-6 be3o0psIBHBIEIONMMEPU3AIMOHHBIE
MIPOIIECCHI. MIPOIIECCHI
TTonukoHnneHcamnus. IMonukoHnaeHCcaysI.
19. Knaccudukanus mporeccon 1-6 Knaccuduxkarus nporeccon
ITOJIMKOHICHCAIIHH. MOJINKOHICHCALIN Y.
TepMmoauHamuka TepMoauHamuka
noJuKoHAeHcauu. O0paTumMas u noimkoHaeHcanuu. OdpaTtumas u
20. | HeoOpaTuMas MOJUKOHCHCAITHS. 1-6 HeoOpaTuMast MOJTUKOHICHCAITHSI.
Monexynspubie maccel 1 MMP B Monekynsipubie Maccsl 1 MMP B
rporieccax MOJMKOHICHCAIUH. IpoIieccax MOJMKOHACHCAIINH.
21 Texnuka 0e3onmacHocTH padoThI B 8 1-6 JOMYCKH Y
Jaboparopuu paboTam, OTYET
Onpenesienne KayecTBa
22 PacTBOPHUTEJISI METOAOM 24 1-6 JOTIYCKHU Y
HaO0yxanus. OnpenesieHue paboTam, oT4eT
CTeNeHN CHIMBKH Pe3uH
OmnpenesieHue KayecTBa
23 PACTBOPHUTEJISI METOAOM 26 1-6

BHCKO3uMeTpuHu. Onpenesienne
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MO.TIeKyJIﬂpHOﬁ MacCChbl MMoJIMMeEpa
METOJA0M BUCKOZMMETPUH

Onpenesnenue 4ncia U pasMepos
HA/IMOJIEKYJISIPHBIX 00pa30BaHMii

24 B pacTBope noJjmmepa 12 1-6 JOITYCKH Y
Onpenenenue MoJIeKyJIAPHOM paboTam, OTYET
Macchl MOJMMepa MeToI0M
CIEKTPAa MYTHOCTH
ITocTpoeHue KpUBOM MOJI3yYeCTH
JOITYCKH Y
25 H3yuyeHue penakcanmnu 12 1-6
paboTam, OTYET
AeopMaluM HA IJIACTOMeETpe
Onpenesnenue Temnepatypsbl
CTEKJIOBAHMS MOJTUMepa
JOITYCKH Y
26 | aMIATOMETPUYECKHM METOJI0M 12 1-6
pabotam, OTYET
Ouenka 3ppekTUHBHOCTH
JAelcTBUA acTuukaropa
Bcero uacos: 109 | 24 84
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[punoxenne Ne 2

PeliTHHI-IIJIaH TUCHUNIINHBI
BrIcoKOMOJEKYISIPHBIE COEANHEHUS

Hamnpagnenue noarotoBku (CrenuanbHOCTB)
04.03.01 «xumusi»

Buabl yueOHOIi 1esiTeIbHOCTH Bann 3a Yucno Bbamner
CTYACHTOB KOHKpPETHOE 3a/1aHuil 3a Munumanbubpid | MakcuMalbHbII
3aJlaHne ceMecTp
Moayas 1
Texyummii KOHTPOJIb
1. AynuropHas paboTa (IoIycKu K 2 5 0 10
s1200paTOpHBIM padoTam)
2. lomanrnue 3ananus (opopmiieHne 1 5 0 5

sabopaTopHbIX padoT)

Py0e:kHbII KOHTPOJIb

1. TectoBble 3ananus 1 20 0 20
Bcero 35
MonyJs 2
Texyumii KOHTPOJIb
1. AynutopHas paboTa (JIOIycKu K 2 5 0 10
J1200paTOpPHBIM padoTam)
2. Jlomaninue 3ananus (opopmiieHre 1 5 0 5

s1a00paTopHBIX padoT)

Py0e:kHbIH KOHTPOJIb

1. TecToBBIE 3aMaHus 1 20 0 20

Bceero 35

[oompuTeabHbIE GALIbI

1. CtyneHueckasi OnuMITHa1a 0 5
2. [lyonukanus cratei 0 3
3. Yuacrue B KOH(pepeHIHn 0 2
Bcero 10
IMocemaemMocTh (0aJ1J1b1 BLIYMTAIOTCS M3 00111eii CYMMBbI HAOpPaHHBIX 0AJ1J10B)
1. TlocemeHue JNEKIMOHHBIX 0 -6
3aHATUI
2. Tloceuienue 1ab0paTOPHBIX 0 -10
3aHATHI

HToroBblii KOHTPOJIb

1. Dx3aMeH | 0 30




	программа бакалавриата
	2.  Цель и место дисциплины в структуре образовательной программы
	Рейтинг-план дисциплины

