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ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist

YueTHLIE JaHHBIE

Oo0pa3oBaTesbHass MporpaMma
1. Xumus, pu3uka 1 MEXaHUKa MaTepHajIoB
2. XuMHUYeCKOE MaTepHaIOBEICHNE

Koa OI1
1.04.03.02/33.01
2.04.03.02/33.02

HanpasJjieHue noaroroBKu
1. Xumus, pusrka 1 MEXaHUKa MaTepUaJIOB

KO}I HalpaBJ¢HUHA U YPOBHA IMMOATOTOBKHA

1. 04.03.02

HporpaMMa MOAYJIAA COCTABJICHA aBTOpaAMM:

Yuenasn
®damuausa Uva
Ne n/m CTeleHb, YYeHoe JloJZKHOCTD Honpasaenenue
OTtuecTBO
3BaHHE
1 bysnosa Enena KaHauIaT JlotieHT AHAJIUTUYECKON XUMHUU U
CraHuCcIaBOBHA XAMUYCCKHUX XUMUHU OKPY’KaIOIIeH
HayK, JIOLECHT cpeasl
2 Mopo3zoBa Mapust KaHIuAaT HoueHt AHATUTUYECKON XUMHH U
ButanseBHa XAMUYECKHAX XUMHH OKPY>KaroIeun
HayK, 0e3 cpembl
YYEHOI'O 3BaHUS
3 Cene3”ena KaHgugaT JlomeHt (17637091
Hanexna (busuko- KOH/ICHCUPOBAHHOTO
BrnagumupoBHa MaTeMaTHYEeCKUX COCTOSIHUS U
Hayk, 0e3 HaHOPa3MEPHBIX CUCTEM
YYE€HOI0 3BaHUs
CoraacoBano:

VYnpasieHue o0pa3oBaTeIbHbIX IPOrpaMm

E.C. Komapogsa




1. OBIIAA XAPAKTEPUCTUKA MOAYJISAA ®u3znueckue u Pu3nKo-XUuMHYECKHE METOAbI
HCCJIeIOBAHNSI MATEPHUAJIOB

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Monynb COCTOMT U3 JAUCUUIUIMH: «PEHTreHOBCKME W HEHUTPOHHBIE METOJbl HCCIIEIOBAaHUS
MatepuanoB», «CHEKTPOCKOIMMYECKHE METOJbl HCCIIEeOBAaHUS BEIIECTB M MHHEpAIoB», «DU3UKO-
XMMHUYECKHE METOJIbl KOHTPOJIS cocTaBa BemecTBay. Llenb Moayis coctout B GopMUPOBAaHUM TOHUMAHUS
OCHOB, NPAKTUYECKUX BO3MOXKHOCTEH MU OrpaHuyeHuil (Ppu3mdeckux M .(QU3NKO-XMMHYECKHX METOOB
uccleoBaHuil MarepuanioB. B pe3ynbraTte ocBOeHHS MOAYJS OOyYaroIuiics JOJKEH 3HATh OCHOBHBIE
METO/Ibl UCCJIEIOBAHMsI, aHAJIM3a M aTTeCTAllMU BELIECTB. YMETh pelllaTh MaTepHaloBeAYeCKUe 3a/1ayu,
BECTH TOUCK  mpodeccroHanbHONM  uHbopManuu, pedepupoBaTh, AaHHOTUPOBATH  TEKCTHI
npodeccroHalbHOIM HaNpPaBICHHOCTH; MCIOIb30BaTh MPU pabOTe CIPABOYHYIO U YUEOHYIO JIUTEPATYDY,
Hay4dHble MOHOTpaduu, MyOIUKAlMK B HAYYHBIX JKypHajaX, peCypchl MHTEPHET, a TAK)KE HAXOIUTh IPyTHe
HE0OXOIUMBbIE HMCTOYHUKH HHPOpMAIMK ¥ paboTaTh ¢ HUMHU. Bramere mnpueMamMu W METOAAMH
WCCIIEIOBAaHMUS COCTaBa U CTPYKTYpbI BEIIECTB, BIAJCTh HABHIKAMU BBIOOpAa METOIMKH M OOOCHOBAHHS
MPOBEACHUS TOTO WJIM UHOTO SKCIIEPUMEHTA

1.2. CTpykTypa U 00beM MOAYJIfl

Tabnuna 1
O0beM AUCUUIINH MOAYJIS
Ne M BCEro MOAYJIS B 32a4€THBIX
IepeveHb TUCHMIIMH MOAYJIS B MOCJIEA0BATEILHOCTH HX 0CBOECHHS
n/n eTHHUIAX
1 CHeKTpOCKOMMYECKUE METO Il UCCIICIOBAHUSI BEIIECTB U
MHHEpAJOB 3
2 DU3UKO-XUMHYECKUE METOIbI KOHTPOJISI COCTAaBa BEILIECTBA 3
3 PenTrenoBckue 1 HEUTPOHHBIE METO/IBI MCCIIEIOBAHUS
MaTEpUaJIOB 3
HUTOT'O o momynro: 9

1.3.IlocsieqoBaTeIbHOCTH OCBOCHHSI MOAY IS B 00pa30BaTeJILHOM IporpaMme

IIpepexkBU3MTHI MOAY.JISI 1. ®uznueckas XUMHs
IHocTpeKBU3UTHI 1 KOPEKBU3HUTHI 1. BBenenue B pu3uKy TBEpJOro TEIa
MOOYJIst 2. ODOU3UKO-XUMHUUYECKHUE CBOICTBA

KOHACHCHUPOBAHHBIX MAaTCPHUAJIOB

1.4. Pacnipenesienne KOMIETEHIMI MO0 IWUCHUIVIMHAM MOAYJIfA, IUIAHUPYeMble pe3yJbTaThl
00y4eHusi (MHAMKATOPBbI) 110 MOIYJIIO

Tabnura 2



Ilepeyennb

Koa u HauMeHOBaHMe

IInanupyemble pe3yJbTaThl 00yUeHHs

AUCHUTINH
KOMIIeTeHIIMH (MHAUKATOPHI)
MOYJIAA
1 2 3
Pentrenosckue u | OIIK-1 - CiocoGen V-2 - AHanu3upoBaTh Pe3yNbTaThl
HEHUTPOHHbBIE HCIOJIb30BATh Ha0JII0/IEHUH U SKCIIEPUMEHTOB C
METOJIbI (byHIaMeHTaJIbHbIE HCIOJIb30BAHUEM 3HAHUN (YHIAMEHTAIBHBIX
HCCIIEI0OBaHUS 3HAHHUSA, IIOJyYEHHBIC B pa3eoB eCTECTBEHHBIX HAYK U 00BEKTUBHBIX
MaTEepHaJIOB 00JIaCTH MaTEMATUYECKUX | 3aKOHOB IPUPOIbI

U €CTECTBEHHBIX HayK, B
npodeccroHanbHOI
JeSITeIbHOCTH

I1-2 - JleMOHCTpUpPOBaTh HaBBIKU
HCIIOJIb30BAaHUsI OCHOBHBIX
€CTECTBEHHOHAY4YHBbIX 3aKOHOB, TEOPUU U
IIPUHLUIIOB B BAJKHEUIIINX IIPAKTUYECKHUX
MIPUIIOKEHUAX

-1 - IleMOHCTpHpPOBAaTh HABBIKU
caMmoo0pa3oBaHMs

J1-2 - JleMOHCTpUpPOBaTh OCO3HAHHYIO
MHUPOBO33PEHYECKYIO IIO3ULIUIO

J1-3 - JleMOHCTpHUpPOBATh OCO3HAHHBIA UHTEPEC
K PELICHUIO 33]1a4 IPOPEeCCHOHATBHON
NESATETLHOCTH 1O N30paHHOM CTIEIHATBHOCTH

OIIK-2 - Criocoben
MIPOBOJIUTH OJT HAYYHBIM
PYKOBOJCTBOM
UCCIICIOBaHMsI HA OCHOBE
COBPEMEHHBIX METOJIOB B
KOHKPETHOW 001acTH
npodeccrnoHaIbHOM
JEATSIILHOCTH

3-1 - leMOHCTpUpOBaTh IOHUMAaHHUE
TEOPETUYECKHX OCHOB METOJIOB,
MCTOJIBb3YEMBIX JUISl TPOBEACHUS HAYYHBIX
UCCIIeIOBAaHUM B IPOPHILHON 00JIaCTH

V-1 - COOTHOCHUTSH 1IE]Ib U 3aJa4H
WCCIICIOBAaHUS C HA0OPOM METOJIOB
HCCe0BaHus, BBIOUpATh HEOOXOAMMOE
COYETaHHE LEJTH U CPEJICTB

JI-1 - IIposBIATE OTBETCTBEHHOCTh 32
IIPOBOJIUMBIE UCCIIEAOBAHUSA

OIIK-3 - Criocoben
CHCTEMaTH3HPOBATb,
aHAIM3UPOBATh U
0000111aTh pe3yIbTaThI
HAYYHBIX UCCIICTOBAHUM
Ha OCHOBE
WH(POPMALIMOHHON U
oubnnorpaduueckoit
KYJIBTYPBI

3-1 - JleMOHCTpUpPOBaTh NOHMMAaHUE
MIPUHITMIIOB aHaIN3a U 0000IICHMS
pPe3yIbTATOB HAYYHBIX HCCIICIOBAHUN

V¥-1 - CuctemaTu3npoBaTh U aHAIU3UPOBAThH
pe3yabTaThl SKCIEPUMEHTOB, HAOJIOICHUH,
U3MEPECHUI

V-2 - OpopMIsITh pe3ybTaThl
WCCIIEIOBATEIILCKOM JESITETHHOCTH B BUJIC
0030pOB JIUTEPATYPHI, CIPABOK, METOJTUK B
COOTBETCTBUH C IPUHSITHIMH B
npodecCuoHAIBHON 00J1acTH TPEOOBAHUAMU




I1-1 - ImeTh onbIT IpEICTaBICHUS
00OOIIEHHBIX PE3YJIBTATOB UCCIIEI0BATEIBCKON
JESITeTbHOCTH U X 0()OPMIICHUS B BHJIE
TEKCTOBBIX, TPAQUUECKUX U HHBIX MaTepPHAaJIOB
B COOTBETCTBUU C TPEOOBaHUSAMU

I1-2 - UmeTh OnbIT HanmMcaHus: 0030pOB
JUTEPaTyphbl, COIPABOK, METOIUK
HKCHEPUMEHTOB, OIIMCAHUS U 00CYKICHUS
pe3yJIbTaTOB SKCIIEPUMEHTOB HA OCHOBE
nHpOpMaMOHHOM 1 6ubnuorpaduueckont
KYJIbTYpBbI

-1 - JlemoHCTpUpPOBaTh pa3BUTHE
KOTHUTUBHBIX YMEHUM

ITK-1 - Cniocoben
IIPOBOJUTH C
CO0JIFOICHUEM HOPM
TEXHUKH O€30M1aCHOCTH
XUMHYECKUN
9KCIIEPUMEHT, BKIIIOUas
CUHTE3, aHAJIN3, U3yUYECHUE
CTPYKTYpPBI U CBOWCTB
BELIECTB U MaTEPHUAJIOB,
HCCIIEN0BaHUE IIPOLIECCOB
C X y4acTHUEM

(Xumu4deckoe
MaTepHaJiOBe/IcHUE)

3-3 - IlepedncnuTh METO/IbI ONPEAETICHUS
XMMHYECKOro 1 ()a30BOro cocraBa, CTPYKTYpHI,
(GYHKIMOHATIBHBIX, B TOM UuCIe GU3NUECKUX U
MEXaHUUYECKUX CBOWCTB BEUIECTB U
MaTEpUaJIOB

V-3 - [IpoBoaUTH CTaHAPTHBIC ONIEPAIUH IS
oTpesesIeHUs] XUMUYECKOro U (pa3oBoOro
cocTaBa, GPU3NUECKUX U MEXaHUUECKHUX
CBOMCTB BEIIIECTB U MaTEpPUAJIOB HA KX OCHOBE

[1-3 - UmeTh HaBBIKK IPOBEACHUS
CTaHJIapTHBIX ONepaLUi ISl ONPEACIICHUS
XUMHYECKOT0 U ()a30BOT0 COCTaBa, CTPYKTYPHI
U CBOWCTB BEIIECTB U MATEPUATIOB

[1-4 - UmeTh HaBBIKK UCCIICIOBAHUS TPOIIECCOB
Pa3IMYHON MPUPOIBI C YHACTHEM XUMHUECKHUX
BEILIECTB HA CEpUIHOM HAy4YHOM
o0opy1I0BaHUM

[IK-1 - Criocoben
MIPOBOJIUTH C
cO0JIF0ICHHEM HOPM
TEXHHKH 0€30I1aCHOCTH
XUMHYECKHI
SKCIIEPUMEHT, BKIIFOYAst
CUHTE3, aHaJIN3, U3yUCHUE
CTPYKTYpPBI U CBOWCTB
BEIIECTB U MaTE€pPHAJIOB,
HCCTIe0BaHUE TIPOIIECCOB
C UX y4acCTHEM

(Xumus, pusuxa u
MeXaHUKAa MaTepHuaJIoB)

3-3 - [lepeuncinuTbh METO/IbI OIIPEIETCHUS
XMMHYECKOTo 1 ()a30BOro cocTaBa, CTPYKTYpHI,
(YHKIIMOHATBHBIX, B TOM YUCie (PU3NIECKUX U
MEXaHUYECKUX CBOICTB BELIECTB U
MaTepHaoB

V-3 - [IpoBOANTH CTaHIAPTHBIE ONEPALIUN JIJIS
oTpeIeTICHUS] XUMUIECKOTO U (ha30BOTO
cocTaBa, GPU3HMUECKUX U MEXaHUYECKHUX
CBOMCTB BEIIIECTB U MaTepHAJIOB HA KX OCHOBE

[1-3 - UmeTh HaBBIKK IPOBEACHUS
CTaHJIapTHBIX ONepalUi ISl ONPEACIICHUS
XUMHYECKOTO U ()a30BOT0 COCTaBa, CTPYKTYPHI
Y CBOWCTB BEIIECTB U MAaTEPUAJIOB




[1-4 - UmeTh HaBBIKK UCCIIEIOBAHUS MPOLIECCOB
Pa3IMYHOM NPUPOJBI C YUACTUEM XUMUYECKHUX
BEILIECTB HA CEpUIHOM HAay4YHOM
00opyI0BaHUN

IIK-2 - Crnocoben
BBIOMpATh M UCIIOJIb30BATh
TEXHUYECKHE CPEACTBA U
METObI UCTIBITAHUH IS
pelieHus
HCCIEN0BATEIbCKHAX 3a1a4
XUMHYECKOU
HAIMPaBICHHOCTH,
IMOCTABJIEHHBIX
CIIELIMAIMCTOM OoJiee
BBICOKOU KBaJTM(hUKAIIMH

(Xumuyeckoe
MaTepHUaJIOBe/ICHUE)

3-1 - ChopmynupoBaTh TEOPETUUECKHE
MIPUHIIMIIBI ¥ OITUCATh TEXHHUUECKOE
WCIIOJTHEHUE METOI0B UCCIIEIOBaHMS,
HEOOXOUMBIX JJIsl PEeIIEHUS] HAyqHO-
HCCIIEA0BATEIbCKUX MAaTEPUAIOBETUECKUX
3a1a4

V-1 - BoiOupats d3KCriepuMeHTaTbHBIE METOIBI
Y TEXHUYECKHUE cpencTna (13 Habopa
UMEIOIIUXCS ) JJIS PEIICHUST KOHKPETHOM
HAay4YHO-UCCIIE0BATEIbCKON
MaTepHuaIoBeIUECKOM 3a/1a4i B BHIOpaHHOM
obmactu mpoecCHOHATbEHON ACSTENHHOCTH

II-1 - IIpuMeHATh 3KCIEPUMEHTAIbHbBIE
METOIbl M TEXHUYECKHE CpeicTBa (M3 Habopa
UMEIOLIUXCA) AJIs PELIEHUS] KOHKPETHON
HAaYYHO-UCCIIEA0BATEIbCKON
MaTepHaIOBETYECKOH 3a/1a41 B BEIOpaHHOU
obmactu mpoecCnoHABLHOM e TEeTbHOCTH

IIK-2 - Cnocoben
BBIOMPATh M UCIIOJIb30BATh
TEXHUYECKHUE CPECTBA U
METObI UCIIBITAHUM IS
pelieHus
HCCIEN0BATEIbCKHAX 3a1a4
XUMHYECKOU
HATMpPaBIEHHOCTH,
IMOCTABJIEHHBIX
CIIELIMAIMCTOM OoJiee
BBICOKOU KBaNU(hUKAIIMH

(Xumus, pusuka u
MEXaHNKA MAaTepHajIoB)

3-1 - ChopmymupoBaTh TEOPETUUECKHE
MPUHIIMIIBI U OITHUCATh TEXHUYECKOE
WCIIOJTHEHUE METO/I0B HCCIIEIOBaHMUS,
HEOOXOUMBIX JJISl PEeLICHUS HAyYHO-
HCCIIEIOBATENIbCKUX MaTepUaioBeTIECKUX
3a1a4

V-1 - BoiOupath 3KkcriepuMeHTaIbHbIE METO/IbI
¥ TEXHUYECCKHUE cpecTBa (M3 Habopa
UMEIOIIUXCS ) JJIS PEIICHUS] KOHKPETHON
HAayYHO-UCCIIE0BATEIbCKON
MaTepuaIoBeIUYECKOM 3a/1a4i B BHIOpaHHOM
obmactu mpoecCHOHATEHON AeSTENHPHOCTH

II-1 - IIpuMeHATh SKCIEPUMEHTAIbHbBIE
METOIbl M TEXHUYECKHE CpeicTBa (U3 Habopa
UMEIOLIUXCA) AJIs PELIEHUS] KOHKPETHON
Hay4YHO-UCCIIE10BATEIbCKON
MaTepHalOBEeTYECKOM 3a/1aui B BEIOpaHHON
obnactu mpoeccnoHABHOM e TEeTbHOCTH

IIK-4 - Crocoben
BBIOMpATh TEXHUYECKHE
CpEJICTBA M METOJIbI
WCIBITAHUHN IS PEIICHUS
TEXHOJOTHYECKHX 3a/1a4,
[TOCTaBJIEHHBIX

3-1 - [lepeunciuTh TEXHUYECKUE CPEACTBA U
METO/Ibl UCTIBITAHHI JJIS PEIICHUS] KOHKPETHON
TEXHOJOTUYECKON MaTepHaOBEUECKON
3aJa49u




CIIELIUAIINCTOM OoJee
BBICOKOU KBaJTM(hUKAIIMH

(Xumuyeckoe
MaTepHaJIOBe/ICHUE)

V-1 - BeiOupars TEXHHUYECKUE CPEJICTBA U
METObI HCTIBITaHUH (M3 HaOopa MMEIOIITHXCS)
JUIs peIIEHUs] KOHKPETHON TEXHOJIOTHYECKOU
MAaTepHaANOBEAYECKON 3a0a4n

I1-1 - ITpuMeHATh TEXHUYECKUE CPEACTBA U
METO/bI UCTIBITAHUH (M3 HAOOpa UMEIOIIIUXCS )
JUISL pEIICHUs] KOHKPETHON TEXHOJIOTHYECKON
MaTepUAIOBETYECKOM 3a1aun

I1K-4 - Criocoben
BI)I6I/IpaTI> TCXHUUYCCKHC
CpeACTBa U METObI
I/ICHBITaHI/II\/’I JJIA peIHeHI/Iﬂ
TEXHOJIOTUYECKHUX 3a/aY,
ITIOCTABJICHHBIX
CcHenuaIncToM 0olee
BBICOKOH KBaJIM(pUKAIIUN

(Xumus, pusuka u
MEXaHHUKA MATEePHaJI0B)

3-1 - [lepeuncanTh TEXHUUECKHUE CPENICTBA U
METO/Ibl UCTIBITAHHI U PELICHUS] KOHKPETHOM
TEXHOJOTUYECKON MATEPHATOBEIUECKON
3a1a4n

V-1 - BeiOupars TEXHHUECKUE CPEIICTBA U
METO/bI UCTIBITAHUH (M3 HAOOpa UMEIOIIIUXCS )
JUIS pEIIeHUs] KOHKPETHON TEXHOJIOTHYECKOM
MaTepHUaIOBEeIYECKON 3a1auu

I1-1 - IlpuMeHsATh TEXHUYECKUE CPECTBA U
METOJIbI HCTIBITaHUH (M3 Habopa MMEIOIIIXCS)
JUISL pEIIEHUS KOHKPETHOM TEXHOJIOTMYECKOU
MAaTepHaIOBEAYECKON 3aa4u

I1K-5 - Cniocoben
OCYIIECTBIIATH KOHTPOJIb
KauecTBa ChIPbS,
KOMIIOHEHTOB U
BBIITYCKAaeMOU ITPOTYyKIIUH
XUMHUYECKOTO Ha3HAYECHMUS],
IIPOBOAUTD
[IaCIOPTU3ALAI0 TOBAPHOU
MPOIYKIUU

(Xumudeckoe
MaTepHuaJiOBe/IcHUe)

3-1 - leMoHCTpUpOBaTh IOHUMAaHUE
TEOPETUYECKHUX TMOJ0KEHUH XUMHUECKUX,
(U3NKO-XUMHUYECKUX, PU3NUECKUX METOJIOB
aHaIn3a, epeYrcIuTh OCHOBHBIE
aHAJTUTUYECKHE CUTHAIIBI, UCIIOJIb3yEeMBbIC B
METO/laX aHalInu3a

3-3 - CpopmynmupoBaTh TpeOOBAHHS K COCTaBY
U TipaBuiiaM o(popmIIeHUSI IPOTOKOJIOB
WCIIBITAHUH, OTYETOB TI0 BBITIOJTHEHHOW paboTe

V-1 - BbINONHATH CTaHAAPTHBIE
AHAJIMTHUYECKUE ONEPALIMH U PETUCTPUPOBATH
AHAIMTUYCCKHUC CUTHANIBI B XUMHUYCCKHUX,
(U3NKO-XUMHYECKUX, PU3NUECKUX METOJaxX
aHajau3a

V-3 - CocTaByisiTh IPOTOKOJIBI UCIIBITAHUH,
MacrnopTa XUMUYECKOM MPOTYKIUH, OTYETHI O
BBITIOJTHEHHOM padoTe 1Mo 3ajaHHO# hopme

II-1 - ImeTh OnBIT BBIOIHEHMSI CTaHAAPTHBIX
AQHAJIMTUYECKUX Ollepaluil U perucTpauuu
AQHAJIMTUYECKUX CUTHAIIOB PA3JIMYHON IIPUPOBI

[1-3 - iMeTh HaBBIKM COCTABIICHHS TPOTOKOJIOB
WCMBITAHUH, OTYETA MO NPOBEACHUIO aHAJIM30B
1 ux o0paboTke




I1K-5 - Crocoben
OCYILECTBJISATh KOHTPOJIb
Ka4yeCTBa ChIPbA,
KOMITIOHCHTOB N
BBIITYCKAaeMOM ITPOTyKIIMH
XUMHNYECKOI'O Ha3HAUYCHUA,
IIPOBOJUTH
MacHOPTHU3ALMIO TOBAPHOU
MIPOLYKIIUU

(Xumus, pusuka u
MeXaHMKAa MAaTepPUaJIOB)

3-1 - leMoHCTpUpOBaTh IOHUMAaHHE
TEOPETUYECKUX TOJIOKEHUH XUMUYECKHX,
(U3NKO-XUMHYECKUX, PU3NIECKUX METOJIOB
aHaJIN3a, IEPEUUCIUTh OCHOBHBIE
aHAJTUTHYECKUE CUTHAIIBI, UCIIOJIb3yEMbIC B
METO/1aX aHaJIn3a

3-3 - CchopmynupoBaTh TpeOOBaHUS K COCTaBY
U TipaBuiiaM o(hopmIIeHUSI IPOTOKOJIOB
UCIBITAHUH, OTYETOB IO BBHITIOTHEHHOW paboTe

V-1 - BeINonHATH CTaHAAPTHBIE
AQHAJIMTUYECKUE ONEPALMM U PETUCTPUPOBATH
AHAJIMTUYECKUE CUTHAJIBI B XUMUYECKHUX,
(U3NKO-XUMHYECKUX, PU3NIECKUX METOJaxX
aHaJIn3a

V-3 - CocTaBiATh NPOTOKOJIbI UCIIBITAHUM,
MacropTa XUMUYECKOU MPOIYKITUH, OTYETHI O
BBITIOTHEHHOU paboTe 1Mo 3aaHHON Gopme

[1-1 - meTh OBIT BHIMOJIHEHUSI CTAHIAPTHBIX
AHAJIMTUYECKUX ONEpalrid U PEruCTpaluu
AHAJIMTUYECKUX CUTHAJIOB PA3JIMYHON MPUPOIBI

[1-3 - IMeTh HaBBIKK COCTaBIICHHS TPOTOKOJIOB
WCIIBITAHUH, OTYETA TI0 MPOBEJCHUIO aHAIN30B
1 ux oopaboTke

CnexTpockonuye
CKHE METO/TBI
WCCIICIOBAHHUS
BEIIECTB U
MUHEPAJIOB

OIIK-1 - Criocoben
UCIIOJIb30BATh
(GbyHIaMeHTalbHbIE
3HAHUS, TIOJyYCHHBIC B
00J1aCTH MaTEMaTUIECKUX
Y €CTECTBCHHBIX HayK, B
npo¢eCCHOHATBHON
JeSITeTbHOCTH

3-2 - UHTepnpeTupoBaTh OCHOBHBIE
TEOPETUYECKHUE MOTOKEHUS PyHIaMEHTATbHBIX
pa3aesoB eCTECTBEHHBIX HAayK, HEOOXOAUMbIE
JUISL OCBOCHUS KOMITETEHIIUH 110 MPOHITIO
NeSITeIbHOCTH

I1-2 - JleMOHCTpHpPOBATh HaBBIKK
HCIIOJIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPUU U
IIPUHLUIIOB B BAJKHEUIIINX IIPAKTUYECKUX
MIPUIIOKEHUAX

J1-1 - JleMOHCTpUPOBAaTh HABBIKU
caMmoo0pa3oBaHMs

-3 - IleMOHCTpHUpPOBAaTH OCO3HAHHBIN UHTEPEC
K PEIICHHUIO 3a/1a4 MPoeCCHOHATHHON
JeSTENIbHOCTH 110 H30paHHOM CIEIUATbHOCTH

OIIK-2 - Cnocoben
IMPOBOAWTE MO HAYYHBIM
PYKOBOJICTBOM
WCCJIC/IOBAHMS HA OCHOBE
COBPEMEHHBIX METOJIOB B
KOHKPETHON 00J1acTH

V-1 - CoOTHOCHTS LIeNb U 334U
HCCIe0BaHus ¢ HAOOPOM METOJIOB
HCcCce0BaHus, BBIOUpATh HEOOXOAMMOE
COYETaHUE 11T U CPEJICTB

I1-1 - iMeTb ONBIT BHIIOJIHCHUS CTaHAApTHBIX
HCCIIEOBAHUI C UCIIOJIb30BAaHUEM CepHﬁHOF (V)




npodeccrnoHabHOM
JCSITECIIBHOCTH

HAyYHOTO M TEXHOJOTHYECKOro 000pyA0BaHUS,
CTaH[[apTHOﬁ METOAOJOTHUU U MECTOA0OB
HUCCIIeNOBAaHUN

-1 - IIpoaBasiTh OTBETCTBEHHOCTh 32
MIPOBOAMMBIE UCCIICIOBAHMUS

OIIK-3 - Criocoben
CHCTEMaTH3HPOBATb,
aHaM3UpPOBATh U
00001IaTh pe3yIbTaThl
HAYYHBIX UCCIICTOBAHHHA
Ha OCHOBE
MH()OPMAIIMOHHOHN 1
o6ubanorpaduueckoit
KYJBTYpBI

3-1 - JleMOHCTpHpOBaTh IOHUMAaHHE
MIPUHIIMIIOB aHAJIN3a U 0000IIeHUS
Pe3yIbTaTOB HAYYHBIX HCCIIETOBAHUI

3-2 - ®opmynupoBaTh TPeOOBAHMS K
0 OpPMIIEHHUIO PE3YJIbTATOB HCCIEA0OBAHUN

V-1 - Cucrematu3npoBaTh U aHAJIU3UPOBATh
pe3yabTaThl SKCIEPUMEHTOB, HAOJIOICHUH,
U3MEPEHUIN

V-2 - OpopMIIsTh pe3yIbTaThl
WCCIIEIOBATEIILCKOM JCSITEIbHOCTH B BUJIC
0030pOB JTUTEPATYPHI, CIPABOK, METOJTUK B
COOTBETCTBUH C TIPUHSITHIMH B
npodeCCHOHAIBHON 00J1acTH TPEOOBAHUAMU

V-3 - luTrepnpeTrupoBath pe3ybTaThl
COOCTBEHHBIX MCCIIEIOBAHNHN, COOTHOCS UX C
JTAaHHBIMU HaYyYHOW JIUTEpPATYpBHl,
(bopMyIHpPOBAThH 3aKIIOYECHHUS M BHIBOJIBI IO
pe3yJibTaTaM MUCCIICIOBAHUI

[1-2 - UmeTh OnbIT HanmUCcaHUsI 0030pOB
JUTEPATyphl, CIPABOK, METOTUK
AKCIICPUMEHTOB, OIICAHUS ¥ 00CYKICHUS
pe3yIbTaTOB SKCIIEPUMEHTOB Ha OCHOBE
nH(popManMoHHOM 1 OubIMorpaduIecKon
KYJIBTYPBI

I1-3 - UmeTh OmBIT MOATOTOBKH U 0hOpMIICHHUS
OTYETOB I10 JJAOOPaTOPHBIM paboTaM,
IIpaKTHUKaM, HAyYHbIM UCCIIEJIOBAHUSM Ha
OCHOBE WH(OPMAIIMOHHON 1
6ubarorpaduyeckoil KyJabTypsl

-1 - leMOoHCTpHUpOBaTh pa3BUTHE
KOTHUTUBHBIX YMEHHM

ITIK-1 - Criocoben
MIPOBOJIUTH C
coOJII0ICHHEM HOPM
TEXHUKU 0€30I1aCHOCTH
XUMHYECKHIT
AKCIIEPUMEHT, BKJIFOYAs
CUHTE3, aHAJIN3, U3yUCHHUE
CTPYKTYpPBI U CBOMCTB

3-3 - [lepeuncauTb METO/IbI OIIPEIETCHUS
XHUMHYECKOTO 1 ()a30BOT0 COCTaBa, CTPYKTYPHI,
(O YHKIIMOHATBHBIX, B TOM YHCIIe QU3NIECKUX U
MEXaHUYECKUX CBOWCTB BEUIECTB U
MaTepHajoB




BCHICCTB U MATCPUAJIOB,
HCCIICOA0OBAHNEC MMPOLCCCOB
C UX y4aCTuemM

(Xumuyeckoe
MaTepHuaJiOBe/IcHue)

3-4 - JleMOHCTpUpPOBaTh NOHUMAHUE METOJIOB
HCCIIEI0OBaHMS MPOLIECCOB PA3IUYHONU MPUPOJIBI
C y4acTHEM XUMHUYECKUX BEUIECTB

V-3 - [IpoBOANTH CTaHIAPTHBIE ONIEPALIAN JIJIS
ompeIeICHUS] XUMUYECKOTO U (ha30BOTr0O
cocTaBa, PU3HMUECKUX U MEXaHUYECKHUX
CBOMCTB BEIIIECTB U MaTepHaIOB HA KX OCHOBE

V-4 - TIpoBoIUTh UCCIEA0BAHUS ITPOLIECCOB
Pa3IMYHON OPUPOJIBI C YYACTUEM XUMHUUYECKUX
BEILIECTB C UCIOJIb30BAHUEM CEPUUHOTO
HAY4YHOTO 000PYZIOBaHUS

[1-3 - IMeTh HaBBIKK TTPOBEJCHUS
CTaHJAPTHBIX OTepaIuii 111 ONpeaeIICHUS
XUMHUYECKOTO U ()a30BOTO COCTaBa, CTPYKTYPHI
Y CBOKMCTB BEILIECTB U MaTEpUAIOB

[1-4 - UmeTh HaBBIKK UCCIIEAOBAHUS MPOLIECCOB
Pa3IMYHOM NPUPOJBI C YUACTUEM XUMUYECKHUX
BEILIECTB HA CEpUIHOM HAay4YHOM
00opy0BaHUU

[IK-1 - Crocoben
MPOBOIUTH C
COOIOICHHEM HOPM
TEXHHKH 0€30IaCHOCTH
XUMHYECKUI
JKCIIEPUMEHT, BKIIIOUast
CUHTE3, aHAJIN3, U3YUYECHUE
CTPYKTYpPBI U CBOWCTB
BEIIECTB U MAaTEPHUAIIOB,
HCCIIEIOBAHUE MTPOLECCOB
C UX y4aCTHEM

(Xumus, ¢puszuka u
MEXaHHKA MaTepPHAJIOB)

3-3 - TlepeuncianTh METOIBI OTIPECTICHUS
XHUMHUYECKOTo U (a30BOr0 COCTaBa, CTPYKTYPHI,
(YHKIIMOHATIBHBIX, B TOM YKCie (PU3NIECKUX U
MEXaHUYECKUX CBOMCTB BEIIECTB U
MaTepuaioB

3-4 - JleMOHCTpUpPOBATh MOHUMAHUE METOJIOB
UCCIJIEIOBaHMS MPOLIECCOB PAIUYHON MPUPOJIBI
C y4acTHEM XUMHUYECKUX BEIIECTB

V-3 - IIpoBOUTh CTaHJAPTHBIE ONEPALIUU AJIS
oTpeAeNeHus] XUMUYECKOTo U (pa3oBoro
cocTaBa, GU3MYECKUX U MEXaHHUECKHUX
CBOMCTB BEILIECTB U MAaTEPUAJIOB HA X OCHOBE

V-4 - TIpoBOIUTH HCCIEA0BAHUS ITPOLIECCOB
Pa3IMYHON OPHUPOJIBI C YYACTHEM XUMHUUYECKUX
BEIIECTB C UCIIOJIB30BAHUEM CEPHUHOTO
HAy4yHOT0 000pY10BaHUS

[1-3 - IMeTh HaBBIKK TTPOBEJCHUS
CTaHJapTHBIX ONEpALUH U1l OIIPEACIICHUS
XUMHYECKOT0 U (a30BOT0 COCTaBa, CTPYKTYPHI
Y CBOMCTB BEIIECTB U MAaTEPUATIOB

[1-4 - UmeTh HaBBIKK UCCIIEIOBAHUS MPOIIECCOB
Pa3IMYHOM NPUPOJBI C YHACTUEM XUMUYECKHUX
BEILIECTB HA CEpUIHOM HAy4YHOM
0o0opy10BaHUM
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[1K-2 - Criocoben
BBIOMPATH M UCIIOJIB30BATD
TEXHUYECKHUE CPEJICTBA U
METOIBI UCIIBITAHUH IS
pelIeHus
HCCIIEIOBATENBCKHUX 3a1a4
XUMHYECKOH
HAIPaBJICHHOCTH,
IMOCTaBJIEHHBIX
CcenuaIncToM 0olee
BBICOKOH KBaJIM(pUKAIIUN

(Xumuueckoe
MaTepuajoBe/leHNne)

3-1 - ChopmynupoBaTh TEOPETUICCKHE
MIPUHIIMITEI ¥ OITUCATh TEXHIUUECKOE
MCTIOJTHEHUE METOJIOB UCCIICOBAHUS,
HEOOXOIUMBIX JIJISI PEIICHUS HAYIHO-
MCCIIEIOBATEIILCKUX MAaTEPHATIOBETIECKUX
3aja4

3-3 - TlepeuncauTh CIOCOOBI i METO/IBI
IMOATOTOBKH OOBEKTOB UCCIIEIOBAHUS [
MIPOBEICHUS SKCTIEPUMEHTOB

V-1 - BeiOupath dKCIIepUMEHTATBHBIC METO/TBI
Y TEXHUYECKUE cpecTBa (M3 Habopa
MMEIOIINXCSA) JUTsl pEeHIeHUsI KOHKPETHOU
HAay4YHO-UCCIEN0BATEIbCKON
MaTepuaIoBeIUYECKON 3a/1a41 B BHIOpaHHOM
obnactu mpoecCHOHATBEHON AeSTENHPHOCTH

[1-1 - [IpuMeHATH 3KCIEpUMEHTAIbHbBIE
METO/Ibl U TEXHUYECKUE CpeICTBa (13 Habopa
MMEIOIINXCA) JUIsl peLIEHUsI KOHKPETHOU
Hay4YHO-UCCIIEA0BATEIbCKOM
MaTepHUaIOBEeIYECKOM 3a/1a4il B BBIOPAHHOMN
obnactu mpodeccrnoHaNbHOMN e TeTbHOCTH

[IK-2 - Criocoben
BBIOMPATh M UCTIOJIH30BATh
TEXHUYECKHUE CPEJICTBA U
METOJbI UCIIBITAHUH 11
pereHus
HCCIEI0BATEIbLCKHUX 3a1a4
XHUMHYCSCKOHN
HAIPaBIEHHOCTH,
IMOCTABJIEHHBIX
CIIELIMAJINCTOM OoJiee
BBICOKOU KBaNU(UKAIIMH

(Xumnus, pusuxa u
MeXaHMKAa MAaTepUAaJIOB)

3-1 - ChopmynupoBaTh TEOPETUUECKHE
IMPUHIUIBI U OUCATh TEXHUYECKOE
UCIIOJIHEHUE METOJIOB UCCIIEIOBAHUS,
HEOOXOUMBIX JUIsl peLICHHUs Hay4HO-
HCCIIEI0BATENLCKUX MAaTEPHAIOBETUECKUX
3aja4

3-3 - [lepeunciauTh CIIOCOOBI U METOIBI
MOATOTOBKH OOBEKTOB UCCIICIOBAHUS TSI
MIPOBEICHUS IKCTICPUMEHTOB

V-1 - BeiOuparh 3KCriepuMEHTATbHBIE METOIBI
Y TEXHUYECKHE CpecTBa (U3 Habopa
UMEIOLIUXCA) AJIS PelIeHUs] KOHKPETHOM
HAy4YHO-HCCIIeI0BATEIbCKON
MaTepHUaJIOoBeIYECKOM 3a/1a4il B BBIOPAHHOMN
obnactu mpoeccroHaNbHOM eSATeTbHOCTH

I1-1 - IIpuMeHATh 3KCIEPUMEHTAIbHbBIE
METOJIbl U TEXHHUYECKUE CpeICTBa (13 Habopa
MMEIOIINXCA) JUIsl peHIeHUsI KOHKPETHOU
HAay4YHO-UCCIIEN0BATEIbCKON
MaTepuaIoBeIUECKON 3a/1a4i B BHIOPAaHHOM
obnactu mpoecCHOHATBHON ACSTENHHOCTH

[1K-4 - Criocoben
BBIOMPATh TEXHHUUYCCKHUEC
CpeCTBa U METOIbI

3-2 - [lepeuncnauTh CIOCOOBI U METOIBI
MOJATOTOBKU XUMHYECKHUX U
MaTepHUaIOBeTYECKUX 0OBEKTOB HAYYHO-
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WCTIBITAHUMN JJIS1 pEIICHUS
TEXHOJIOTUYECKUX 3a]1a4,
MOCTaBJIEHHBIX
CHenHuaaInucToM oosee
BBICOKOW KBaJTU(UKAIIH

(Xumu4deckoe
MaTepHuaJiOBe/IcHUE)

TEXHUYECKHUX Pa3pabOTOK AJIsi TPOBEICHUS
TEXHOJIOTUUECKUX HUCIBITAHUN B CBOEU
npoecCHoHAEHOM eI TEeTbHOCTH

V-2 - '0TOBUTH pa3IuYHbIE XUMUYECKUE U
MaTepHuagoBeI4ecKue 0ObEKThl HAyYHO-
TEXHUUYECKHUX Pa3pabOTOK AJis MPOBEACHUS
TEXHOJOTUYECKHUX UCTIBITAHUI

I1-1 - IIpuMeHATh TEXHUYECKUE CPEACTBA U
METOIbI HCTIBITaHUH (M3 HaOopa MMEIOITHXCS)
JUISl peIeHUs] KOHKPETHON TEXHOJIOTHYECKOU
MAaTepHANOBEAUECKON 3a0a4n

IIK-4 - Crocoben
BBIOMpATh TEXHUYECKHE
CpEJCTBA M METOJIbI
WCTIBITAHUHN JIJISI PEIICHUS
TEXHOJIOTHYECKHUX 3a7a4,
[IOCTaBJIEHHBIX
CIICLIMAIUCTOM OoJiee
BBICOKOUW KBaNU(hUKAIIMH

(Xumus, pusuka u
MEXaHUKA MAaTepHaJIOB)

3-2 - IlepeuncauTh CIOCOOBI i METOIBI
MMOJITOTOBKHM XMMHYECKUX U
MaTepHUaIOBETYECKUX 0OBbEKTOB HAYYHO-
TEXHUUYECKHUX Pa3pabOTOK AJis MPOBEICHUS
TEXHOJIOTHYECKHUX MCHBITAHUH B CBOEH
npodeccroHaNbHOM IeATeTbHOCTH

V¥-2 - T'oTOBUTH pa3InyHbIe XUMUYECKUE U
MaTepuaIoBeIUeCKiue OOBEKTHl HAYYHO-
TEXHUUYECKUX pa3pabOTOK AJis MPOBEACHUS
TEXHOJIOTMYECKUX MCTIBITAHUN

I1-1 - TlpuMeHsATh TEXHUYECKUE CPEACTBA U
METO/Ibl UCTIBITaHM (M3 HAOOpa UMEIOIIINXCSI)
JUISL PEIIeHUs] KOHKPETHON TEXHOJIOTHYECKOM
MaTepHUaIOBEeIYECKON 3a1auu

IIK-5 - Criocoben
OCYIIECTBIISATH KOHTPOITh
KadecTBa ChIPhS,
KOMITOHEHTOB H
BBIITYCKaeMOH TPOTYKIIHH
XUMHYECKOI0 HA3HAYECHHUS,
MIPOBOINTH
MACIOPTHU3AIIMIO0 TOBAPHOM
MPOAYKIIUU

(XumMuueckoe
MaTepuaJioBe/leHHe)

3-1 - leMOHCTpHUpOBaTh IOHUMAaHHE
TEOPETHYECKHX TTOJOKECHUH XUMHUECKUX,
(HUBUKO-XUMHYECKUX, PU3NIECKIX METOIOB
aHamn3a, MepPeYrCINTh OCHOBHBIE
AHAJTUTHYECKUE CUTHAIIBI, UCTIOIh3yEeMbIC B
METOJIaxX aHaju3a

3-2 - JleMOHCTpUPOBAaTh IOHUMAaHHUE
NPUHIIAIIOB Pa0OTHI aHATUTHYECKOTO
obopypoBaHus A1 (PU3HKO-XUMHYECKHX,
($U3NIECKUX METOIOB aHAIIN3A

V-1 - BeIoaHATh cTaHAApTHBIE
AHAJTMTHYECKUE OTICPAIIMH U PETUCTPUPOBATH
AHAJIMTUYECKHE CUTHAJIBI B XUMHYECKHUX,
(HDUBUKO-XUMHUYECKUX, PU3NUECKIX METOAaX
aHanu3a

V-2 - BpINONHATH CTaHAAPTHBIE ONEpalliy HA
aHAJINTUYECKOM 000PYOBAHUU
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[1-1 - UmMeTh ONBIT BBIMOJIHEHUSI CTAHIAPTHBIX
AHAJIMTUYECKUX ONEPALMid U PErUCTPALIUA
AHAJIMTUYECKUX CUTHAJIOB PA3JIMYHON MPUPOIBI

[1-2 - IMeTh ONBIT BHIMOJHEHUSI CTAHIAPTHBIX
oTiepalvii Ha aHATMTUYECKOM 000PYI0BaHUH

I1K-5 - Cniocoben
OCYILECTBIIATH KOHTPOJIb
Ka4ecTBa ChIpbS,
KOMIIOHCHTOB U
BBIITYCKAaeMOM MTPOTyKIINH
XUMHNYECKOI'O Ha3HAUYCHUA,
IIPOBOJIUTH
MacIOPTU3ALNI0 TOBAPHOU
MIPOLYKIIUU

(Xumus, pusuka u
MeXaHMKAa MAaTePUAaJIOB)

3-1 - JleMOHCTpHpOBaTh IOHUMAaHHE
TEOPETUYECKUX TOJIOKEHUH XUMUYECKHX,
(U3NKO-XUMHYECKUX, PU3NUECKUX METOJIOB
aHaJIM3a, IePEYUCIUTh OCHOBHbIE
aHAJTMTHYECKUE CUTHAIIBI, UCIIOJIb3yEMbIC B
METO/laX aHaIn3a

3-2 - IeMOHCTpUPOBATH TOHUMAHUE
MIPUHIIMIIOB Pa0OThI AHATUTHYECKOTO
o0opyaoBaHus A (PU3HKO-XUMHUECKHUX,
(bu3MYECKUX METOAOB aHAIH3a

V-1 - BeINonHATH CTaHAAPTHBIE
aHAJIUTUYECKUE ONIEPALIUU U PETUCTPUPOBATH
AQHAJIUTUYECKUE CUTHAJIBI B XUMUYECKUX,
(U3UKO-XUMHUECKUX, PU3NIECKUX METOIaX
aHaJIn3a

V-2 - BBINONHATH CTaHAAPTHBIE ONEepalliy Ha
aHAJIUTUYECKOM 000pYIOBaHUU

[1-1 - meTh ONBIT BBIMOJIHEHUS CTAHIAPTHBIX
AHAJIMTUYECKUX ONEpPalUid U PErUCTPalui
AHAJIMTUYECKUX CUTHAJIOB PA3JIMYHON MPUPOIBI

[1-2 - IMeTh ONBIT BHIMOJHEHUSI CTAHIAPTHBIX
oTiepalvii Ha aHATMTHYECKOM 000PYTI0BAaHUH

dusuko-
XUMHUYCCKUEC
METOObI KOHTpOJ'I)I
COCTaBa BEIIlECTBA

OIIK-1 - Criocoben
HCIIOJIb30BATh
(byHIaMEeHTaIbHBIC
3HAHUS, TIOJyYEeHHBIC B
00J1aCcTH MaTEMaTUYECKUX
Y €CTECTBCHHBIX HayK, B
npo¢eCcCHOHATBHON
JeSITeTbHOCTH

3-2 - UHTepnpeTupoBaTh OCHOBHBIE
TEOPETUYECKHE MOJIOKEHUS PYHIaMEHTAIBHBIX
pa3aesoB eCTECTBEHHBIX HAyK, HEOOXOAUMbIE
1T OCBOCHHS KOMITETEHIIHIA 110 TIPOHITIO
NeSITeIbHOCTH

V-2 - AHanu3upoBaTh Pe3ybTaThl
HaAOII0/IEHUH U SKCTIEPUMEHTOB C
MCIOJIb30BaHNEM 3HaHUHN (yHIaMEHTaIbHbBIX
pa3esioB €CTECTBEHHBIX HAYK M OOBbEKTHUBHBIX
3aKOHOB MPUPOJIbI

J1-1 - JleMOHCTpUPOBAaTh HABBIKU
caMmo00pa30BaHUs

J1-3 - JleMOHCTpHpPOBaTh OCO3HAHHBIA HHTEPEC
K PEIICHHUIO 3a/1a4 MPOeCCHOHATBHON
JeSITeIbHOCTH 110 H30paHHOM CIIEIUATbHOCTH
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OIIK-2 - Criocoben
MMPOBOAWTL NNOA HAYYHBIM
PYKOBOJICTBOM
WCCIICZIOBAaHMSI HA OCHOBE
COBpPCMCHHBIX METOJ0B B
KOHKpEeTHOU o0jactu
npo¢ecCuoHAITBHON
JeSITeTbHOCTH

3-1 - leMoHCTpUpOBaTh IOHUMAaHHE
TEOPETHYECKUX OCHOB METO/IOB,
UCIIOJIb3YEMBIX ISl TIPOBEACHUS HAyYHBIX
WCCIICIOBAaHHH B IPOPIIIEHON 00JIaCTH

[1-1 - IMeTh ONbIT BHIMOJHEHUSI CTAHIAPTHBIX
HCCIIEIOBAHUM C UCTIOJIb30BAHUEM CEPUMHOTO
Hay4YHOTO M TEXHOJIOTHYECKOTO 000PYI0BaAHUS,
CTaHJIapTHOW METOJI0JIOTUH U METO0B
HCClIeJOBAaHUN

J1-1 - [IposIBIIATE OTBETCTBEHHOCTh 32
IIPOBOJIUMBIE UCCIIEAOBAHUS

-2 - IIposABisTh 3aMHTEPECOBAHHOCTD B
COJIep>KaHUU U pe3ysbTaTax
HCCIIEeIOBATEeNbCKON paboThI

OIIK-3 - Criocoben
CHCTEMaTH3HPOBATb,
aHAM3UPOBATH U
0000111aTh pe3yIbTaThl
HAYYHBIX UCCIICTOBAHHHA
Ha OCHOBE
nH(pOPMAITMOHHOHN 1
o6ubanorpaduueckoit
KyJIBTYPBI

3-2 - ®opmMynupoBaTh TPeOOBAHUS K
oopmIIeHHIO PE3yIBTATOB UCCIICAOBAHMMA

3-3 - IeMOHCTpHUpPOBATh TOHUMAHUE TPUEMOB
U CIOCOO0B CaMOCTOSITENILHOTO TIOUCKA U
OCMBICJICHUsI HH(OPMAIIUU B COOTBETCTBHUH C
npodeccroHaNbHBIMU 3a/1a4aM1

V¥-1 - Cucrematu3nupoBaTh U aHAIU3UPOBAThH
pe3yabTaThl SKCIEPUMEHTOB, HAOJIOICHUH,
U3MEPEHUIN

V-3 - UaTepnpeTupoBaTh pe3yabTaThbl
COOCTBEHHBIX MCCIIEZIOBAHUNA, COOTHOCS UX C
JTAaHHBIMU HAYYHOU JIUTEPATYPHI,
(GbopMyIHPOBATh 3aKIIOUEHHUS U BBIBOJIBI 10
pe3ysbTaTtaM UCClIeJOBaHUMA

I1-1 - ImeTh onbIT IpeICTaBIECHUS
00OOIIEHHBIX PE3YJIBTATOB UCCIIEIOBATEIBCKON
JESITeTBbHOCTH U UX 0()OPMIICHUS B BHJIE
TEKCTOBBIX, TPAQUUECKUX U HHBIX MaTEpPHAJIOB
B COOTBETCTBUU C TPEOOBaHUSIMU

[1-2 - UmeTh OnBIT HanmMcaHus: 0030pOB
JUTEPATyphbl, COPABOK, METOIUK
HKCHEPUMEHTOB, OIIMCAHUS U 00CYKICHUS
Pe3yIbTATOB SKCIIEPUMEHTOB Ha OCHOBE
uHPOPMALMOHHOMN 1 6ubnuorpaduueckon
KYJIbTYpBI

I1-3 - ImeTh omBIT MOATOTOBKH U 0(hOpMIICHHUS
OTYETOB I10 JJAOOPaTOPHBIM paboTaM,
MIpaKTUKaM, HAyYHbIM UCCIIEJIOBAHUSM Ha
OCHOBE MH(POPMAITMOHHOM U
OoubmmorpaduuecKoi KyJabTypbl
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JI-1 - JlemOoHCTpUpOBaTh pa3BUTHE
KOTHUTHUBHBIX YMEHUM

IIK-1 - Crocoben
MPOBOJUTH C
cOOJTI0ICHHEM HOPM
TEXHUKU 0€30I1aCHOCTH
XUMHYECKUI
SKCIIEPUMEHT, BKIIIOYast
CUHTE3, aHaJIn3, U3yUYCHUE
CTPYKTYpPBI U CBOWCTB
BEILIECTB U MAaTEPHUAJIOB,
HCCIIEIOBAHUE TTPOLECCOB
C UX y4acTHEM

(Xumunyeckoe
MaTepHuaoBeleHue)

3-2 - ChopmynupoBaTh MpaBujia TEXHHUKH
0€30MMacHOCTH MPH NMPOBEACHUN
AKCIIEPUMEHTOB B BEIOpAaHHOM 007aCcTH
npodeccuoHalbHO 1eATeTbHOCTH

3-3 - [lepeuncauTbh METO/IbI OIIPEETECHUS
XMUMHYECKOT0 1 ()a30BOro cocTaBa, CTPYKTYPHI,
(YHKITMOHATILHBIX, B TOM YHCIe (PU3UICCKUX U
MEXaHUYECKHUX CBOICTB BEIIECTB U
MaTepHaioB

V-2 - PaboTarh ¢ XUMHUYECKUMHU BELIECTBAMU C
coOJTI0JICHUEM TPaBHJT TEXHUKH O€30MaCHOCTH

V-3 - IIpoBOUTh CTaHIAPTHBIE ONIEPALUHU IS
OTIpeJIeIIEHUS] XUMHUECKOTO U (ha30BOTroO
cocraBa, GU3HUYECKUX U MEXaHUYECKHX
CBOWCTB BEILIECTB X MaTEPHAJIOB HA HX OCHOBE

I1-2 - UmeTh mpakTUYECKUI OTBIT PaOOTHI C
XUMHUYECKUMHU BEUIECTBAMH Pa3TUYHON
MIPUPOJIBI

[1-3 - UmeTh HaBBIKK TPOBEACHUS
CTaHJIapTHBIX ONepalUi JIsl ONPEACIICHUS
XUMHYECKOTO U ()a30BOT0 COCTaBa, CTPYKTYPHI
Y CBOWCTB BEIIECTB U MAaTEPUAIOB

[1-4 - IMeTh HaBBIKM UCCIEOBAHUS TPOLIECCOB
Pa3IUYHON MPUPOJIBI C YYACTHEM XUMUYECKUX
BEIIIECTB Ha CEPUIHOM HAyYHOM
000pyA0BaHUU

ITIK-1 - Criocoben
MIPOBOJIUTH C
coOJII0ICHUEM HOPM
TEXHUKU 0€30I1aCHOCTH
XUMHYECKHI
AKCTIEPUMEHT, BKITFOYAs
CUHTE3, aHaJIN3, U3yUeHHE
CTPYKTYPBI U CBOMCTB
BEIIIECTB U MaTEepPHAJIOB,
HCCIIe0BaHUE TIPOIIECCOB
C UX y4acCTHEM

(Xumus, puzuka u
MeXaHMKAa MATepPHAJIOB)

3-2 - ChopmynupoBaTh MpaBuiia TEXHUKH
0€30MacHOCTH NIPY TPOBEICHUH
IKCIIEPUMEHTOB B BRIOPAHHOH 001acTH
poeCCHOHANTBHON IEATETLHOCTH

3-3 - TlepeuncianTh METOIBI OTIPECIICHUS
XHUMHUYECKOT0 U (a30BOr0 COCTaBa, CTPYKTYPHI,
(YHKIIMOHATIBHBIX, B TOM YKCie (PU3NIECKUX U
MEXaHUYECKUX CBOMCTB BEIIECTB U
MaTepuaioB

V-2 - PaboTath ¢ XMMHUYECKMMHU BEIECTBAMHU C
coOJTI0/IEHUEM TIPABWII TEXHUKU O€30MaCHOCTH

V-3 - [IpoBOIUTH CTaHIAPTHBIC ONIEPAITIH JIJIsT
onpeeCHUs] XUMUYECKOTO U (ha30BOTr0O
cocTaBa, GU3MYECKUX U MEXaHHUUECKHUX
CBOMCTB BEILIECTB U MAaTEPUAJIOB HA X OCHOBE
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I1-2 - UmeTh mpakTHUYEeCKHi OTBIT paboThI ¢
XUMUYECKHMH BEIIECTBAMU PA3ITUYHON
IIPUPOJBI

I1-3 - IMeTh HaBBIKK TPOBEJCHUS
CTaHJAPTHBIX OIepaIuil 1)1 ONpeaeIICHUS
XUMHUYECKOTO U ()a30BOTO COCTaBa, CTPYKTYPHI
Y CBOMCTB BEIIIECTB M MaTepUAIOB

[1-4 - UmeTh HaBBIKK UCCIIEAOBAHUS MPOLIECCOB
Pa3IMYHOM NPUPOJBI C YUACTUEM XUMUYECKHUX
BEILECTB HA CEpUIHOM HAay4YHOM
00opy0BaHUU

IIK-2 - Crocoben
BBIOMPATh M MCIIOJIb30BATh
TEXHUYECKHUE CPEACTBA U
METObI UCTIBITAHUH IS
pelieHus
HCCIEI0BATEIbCKHAX 3a1a4
XUMHYECKOU
HAIMPaBIEHHOCTH,
IIOCTABJIEHHBIX
CIIELIMAIMCTOM OoJiee
BBICOKOU KBaJTM(hUKAIIMH

(Xumuyeckoe
MaTepHaJIOBe/ICHUE)

3-1 - ChopmynupoBaTh TEOpPETHUSCKHE
MIPUHIIMIIBI U OITUCATh TEXHHUUECKOe
HCIIOJTHEHUE METO/I0B HUCCIIEIOBaHMS,
HEOOXOUMBIX JJIsl PEeIICHUS] HAyYHO-
HCCIEA0BATEIbCKUX MAaTEPUAIOBETUECKUX
3a1a4

3-3 - [lepeunciauTh CIIOCOOBI U METOIBI
MOJITOTOBKHA OOBEKTOB UCCIICIOBAHUS TSI
MIPOBEICHUS SKCTICPUMEHTOB

V-3 - '0TOBUTH OOBEKTHI UCCIIENOBAHUS JIIIST
MIPOBEICHUS YKCTIEPUMEHTOB

I1-3 - IMmeTh HaBBIKH MTOATOTOBKH U PAOOTHI C
00BEKTaMU HCCIICIOBAHUN Pa3TMIHON
XUMHUYECKON IPUPOBI

[IK-2 - Crnocoben
BBIOMPATH M UCIIOJIH30BATh
TEXHHUYECKHUE CPEJICTBA U
METOIbI UCIIBITAHUM IS
pelieHus
HCCIEN0BATEIbCKHAX 3a1a4
XUMHYECKOU
HATPaBIEHHOCTH,
IIOCTABJIEHHBIX
CITELIMAIUCTOM OoJiee
BBICOKOW KBaJTM(hUKAIIMH

(Xumus, ¢puzuka u
MEXaHHKA MAaTePHAJIOB)

3-1 - ChopmynupoBaTh TEOPETUUECKHE
MIPUHIIMITBI U ONTUCATh TEXHHUUECKOE
WCIIOJTHEHUE METOJI0B UCCIIEAOBaHMS,
HEOOXOUMBIX JJISl PEeIICHUS HAyYHO-
HCCIIE0BATEIbCKUX MAaTEPUAIOBETUECKUX
3a1a4

3-3 - IlepeuncauTh CIOCOOBI I METOIBI
MTOATOTOBKH OOBEKTOB UCCIICIOBAHUS TSI
MIPOBEJICHUS SKCTICPUMEHTOB

V-3 - '0TOBUTH OOBEKTHI UCCIIENOBAHUS TSI
MIPOBEACHUS IKCIIEPUMEHTOB

[1-3 - UmeTh HaBBIKK TTOATOTOBKHU U PaOOTHI €
00BEKTaMU HCCIICIOBAHUN Pa3TMIHON
XUMHUYECKON IPUPOBI

I1K-4 - Crocoben
BBIOMpATh TEXHUYECKHE
CPEICTBA U METO/IbI
WCTIIBITAHUHN IS PEeIICHUS
TEXHOJIOTMYECKHUX 3a7a4,

3-1 - IlepedncnuTh TEXHUUECKUE CPENICTBA U
METO/Ibl UCTIBITAaHU I pelIeHUs KOHKPETHON
TE€XHOJIOTMYECKON MaTEpUaIoBeI4eCKON
3aJjaun
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ITOCTABJIEHHBIX
CIIELIMAJINCTOM OoJee
BBICOKOU KBaJTM(DUKAITMH

(Xumuyeckoe
MaTepHuaJiOBe/IcHue)

V-1 - BeiOupars TEXHHUYECKUE CPEJICTBA U
METObI HCTIBITaHUH (M3 HaOopa MMEIOIITHXCS)
JUIs peIIEHUs] KOHKPETHON TEXHOJIOTHYECKOU
MAaTepHaANOBEAYECKON 3a0a4n

V-2 - '0TOBUTH pa3InYHbIE XUMUYECKHUE U
MaTepHuaIoBeT4eCKue 0ObEKThl HAyYHO-
TEXHUUYECKHUX pa3pabOTOK AJis MPOBEICHUS
TEXHOJOTUYECKHUX UCTIBITAHUI

I1I-1 - IlpuMeHATh TEXHUYECKUE CPEACTBA U
METObI HCTIBITaHUH (M3 HaOopa MMEIOIIHXCS)
JUISl pEeIIEHUsI KOHKPETHON TEXHOJIOTHYECKOU
MAaTEepHATOBEAYECKON 3a0a4n

I1-2 - UmeTh HaBBIKK TTOATOTOBKHU U PaOOTHI €
XUMUYECKUMH U MaTepUaIOBEIUCCKUMHU
00BEKTaMU HAYYHO-TEXHUYECKUX pa3paboTok

I1K-4 - Crocoben
BI>I6I/IpaTI> TCXHNUYCCKHC
CpEACTBA U METObI
I/ICHBITaHI/II\/JI JJIA peHIeHI/Iﬂ
TEXHOJIOTUYECKHUX 3aaY,
ITIOCTABJICHHBIX
CIIELIMAIINCTOM Ooee
BBICOKOH KBaJIM(PUKAIIUN

(Xumus, pusuka u
MEXaHHUKA MATEePHaJI0B)

3-1 - [lepeuncanTh TEXHUUECKHUE CPENICTBA U
METO/Ibl UCIIBITAHHUI U PEIICHUS] KOHKPETHOM
TEXHOJOTUYECKOW MATEPUATOBEAUECKON
3a1a4u

V-1 - BeiOupars TEXHHUECKUE CPEIICTBA U
METO/IbI UCTIBITAHUH (M3 HAOOpa UMEIOIIIUXCS )
JUISL peIlieHrs] KOHKPETHON TEXHOJIOTHYECKOM
MaTepHUaIoBeIYECKOM 3a1auu

V¥-2 - T'0TOBUTH pa3inyHbIE XUMUYECKUE U
MaTepuaIoBeUeCKUE OOBEKTHl HAYYHO-
TEXHUUYECKUX pa3padOTOK AJis IPOBEACHUS
TEXHOJIOTMYECKUX UCTIBITAHUN

I1-1 - TIpuMeHATh TEXHUYCCKUE CPEACTBA U
METO/Ibl UCTIBITaHMH (M3 HAOOpa UMEIOIINXCSI)
JUIS peIIeHUs] KOHKPETHON TEXHOJIOTHYECKOM
MaTepHUaIOBEeTYECKON 3a1auu

[1-2 - UmeTh HaBBIKK TOATOTOBKHU U PAOOTHI €
XUMUYECKUMH U MaTepPUATIOBETUECKUMU
00BEeKTaMU HAyYHO-TEXHUUECKUX Pa3paboToOK

I1K-5 - Cniocoben
OCYIIECTBIIATh KOHTPOJIb
KauecTBa ChIPbS,
KOMIIOHEHTOB U
BBIITYCKAaeMOU ITPOYyKLIUH
XUMHYECKOT0 Ha3HAYECHMS],
IIPOBOAUTD
[IacIOPTU3aLUI0 TOBAPHOU
MPOIYKIUHU

3-2 - JleMOHCTpUpPOBaTh IOHUMAaHHUE
MNPUHIUIIOB Pa0OTHl AaHATUTHYECKOTO
o0opyoBaHus 17151 PU3HKO-XUMUYECKHUX,
($U3NYEeCKUX METOI0B aHAIIN3A

3-3 - CpopmynupoBaTh TpeOOBAHHS K COCTABY
¥ TipaBIiIaM 0(hopMIIEHHUS TIPOTOKOJIOB
WCIIBITAHUH, OTYETOB TIO0 BBITOJTHEHHOW paboTe

V-2 - BBINONHATH CTaHAAPTHBIE ONepalnuy Ha
aHAJIMTUYECKOM 000pYI0OBAHUU
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(XumMuueckoe
MaTepuaJioBe/leHHe)

V-3 - CocTaBisiTh NPOTOKOJIbI UCIIBITAHUH,
MacrnopTa XUMHUYECKOHN MPOAYKIMH, OTYETHI O
BEITIOJTHEHHOW paboTe 1Mo 3aJaHHOH opme

I1-1 - IMeTh ONBIT BHIMOJHEHUSI CTAHIAPTHBIX
AQHATTMTUYECKUX OTepaIuii U perucTpanuu
AQHATTMTUYECKUX CUTHAJIOB PA3IMYHON TTPUPOIBI

[1-2 - UmeTh ONBIT BBIMOJIHEHUSI CTAHIAPTHBIX
orepaIfii Ha aHATUTUYECKOM 000PYIOBAHUH

[1-3 - iMeTh HaBBIKM COCTABIICHHS TPOTOKOJIOB
WCIIBITAaHUM, OTYETA IO MPOBEACHUIO aHAIN30B
1 ux o0paboTke

I1K-5 - Cnocoben
OCYILECTBISATH KOHTPOJIb
KadecTBa ChIpbS,
KOMIIOHEHTOB U
BBIITYCKAaeMOM ITPOyKIIMH
XUMHUYECKOIO Ha3HA4YCHMS,
MIPOBOAUTD
MacIOPTU3ALNI0 TOBAPHOU
MPOIYKIUI

(Xumus, pusuka u
MEeXaHUKAa MaTepHuaJIOB)

3-2 - JleMOHCTpUPOBaTh IOHUMAaHHUE
NPUHIIAIIOB Pa0OTHI aHATUTHYECKOTO
obopypoBaHus s (PU3HKO-XUMHYECKHX,
(U3NIECKUX METOIOB aHAIIN3A

3-3 - ChopmynmupoBaTh TPeOOBAHHS K COCTABY
U paBwiIaM 0(hOPMIICHHUS TIPOTOKOJIOB
WCTIBITAHU, OTYETOB IO BBITIOJIHEHHOW paboTe

V-2 - BpINONHATH CTaHAAPTHBIE ONEpALlUU HA
aHAJTUTHYECKOM 000PYIOBAaHUU

V-3 - CocTaBasiTh NPOTOKOJIbI UCIIBITAHUH,
MacropTa XUMHUYECKOH MPOAYKIIUH, OTYETHI O
BBITIOJTHEHHOM paboTe 10 3aaHHO# hopme

II-1 - ImeTh OnBIT BBINOIHEHMSI CTaHAAPTHBIX
AQHAJIMTUYECKUX Ollepaliil U perucTpanuu
AQHAJIMTUYECKUX CUTHAIIOB PA3JIMYHON IIPUPOBI

[1-2 - MeTh OTBIT BHIMOJTHEHUS CTAHIAPTHBIX
orepalyii Ha aHATUTUYECKOM 000PYJOBaHUU

I1-3 - ViMeTh HaBBIKH COCTABIICHHUS TPOTOKOJIOB
UCTIBITaHHI, OTYETA TI0 MPOBE/ICHHUIO aHATTM30B
U X 00paboTKe

1.5. ®opma o0yueHnus

OO0yueHue 1o TUCHUIUITMHAM MOAYJISI MOXKET OCYLIECTBIATHCS B OUHON (popMax.
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
CrnekTpockonu4eckue MeTobl HCCJIeAOBAHUSA
BeleCTB M MUHEPAJIOB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHue
1 bysnosa Enena KaHaugaT Jlouent aHATUTUYECKOU
CranucinaBoBHA XUMUYECKHUX HayK, XAMHH U XUMHH
JIOLICHT OKpY’Karoleu
cpenbl
2 3amstuH Imutpuit K.I-M.H 3aB. J1a0. HNucturyr
AnekcaHapoBu4 ['eonoruu u
TCOXHMUU HIM.
A.H. 3aBapuiikoro
YpO PAH

PexoMeHngoBaHO y‘leﬁHO-MeTOJII/I‘-leCKI/IM COBE€TOM MHCTHUTYTA EcTecTBeHHBIX HAayK U MaTCMaTUuKu

[Iporokon Ne 6 ot 15.10.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e bysnosa Enena CranuciaBoBHa, JloneHT, aHAIMTHYECKOH XMMHMHU U XUMHH OKPYKAIOLIe
cpeabl

e 3amsarud IMutpuii AjlekcanapoBuy, 3as. Ja0., UHcTuTyT I'eosiorun u reoxumun nm. A.H.
3aBapunkoro YpO PAH

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs ) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepennnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOMHCHO obecneuums opmuposanue 3aniaHupOBAHHLIX KOMNEMeHYul U NOo360aUm
06yuarOuemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHIAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YpOBeHb KAK NO COOEPICAHUI0, MAK U NO 21ybuHe npopabomxu
Mamepuana OUCYUNIUHbl. Mo npoUcXo0Um 3a cuem KIo4eHUss OONOIHUMENbHOU unpopmayuu. JJannbvlii ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 PAMKaX Kypcad U CMENCHbIX KyPco8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPozpammbl
Oeticmeuil. Ocsoerue OaHHO20 YPOBHS Pe3VIbMamoe 00yueHUs NO380AUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCIU
U OMEEemMCmMEEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. SHAHUU U YMEeHUL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kon
Pa3nen, Tema
pasneJia, JUCHUILTMHBI® Conep:xanue
TeMBbI
HUcropus popmupoBanus u crpoenue 3emiu. [Ipeamer
MUHEPAJIOTHH U Teoyioruu. [IoHATHE U BUBI TOPHBIX TIOPOJ] U
MUHEPAJIOB, XapaKTEPUCTHUKN MIUHEPAIIOB (MOP(OIIOTHS,
KpUCTAIUTHYECKasl CTPYKTYpPa, TBEPJIOCTh), TBOHUKOBAaHNE.
[Ipenmer xpucramtorpadguu U KPUCTALIOXUMHH, CBOMCTBA
KpHUCTAJIOB, CEMb CHHTOHHH, SBICHHS n30MOphU3Ma U
nosiuMophu3Ma, H300paKEHUE CTPYKTYP U KPUCTAITIOXUMHUYECKAs
Beeznenue B MUHEPAJIOTHIO, (hopmMyna MuHEpasioB. XUMHUYecKas CBSI3b B KpUCTaIJIax,
MaTepUaNOBECHUE U kiaccudukaiys MUHepanoB. VicTopusi cTaHOBIICHUS
kpuctayuiorpaguto. Oommas MaTepUaIOBEICHHS U €€ CBSI3b C MUHEpaJIoTHei. Marepuaisl B
1 XapaKTePUCTUKA U CYIIIHOCTh | COBPEMEHHOM OOIIECTBE U 00JIACTH MX NPUMEHEHHE B
CIEKTPOCKOIIMYECKUX METOJIOB | cOBpeMeHHoM obmiecTBe. LIk co3ganus u popmbl
aHanmm3a. ATOMHO- CYIIIECTBOBAaHHUS MaTEPHAIIOB, KIIACCU(HUKAITUS 110 COCTABY,
SMHUCCHUOHHBIN CIIEKTPAJIbHBIA | CTPYKTYPE U €€ YPOBHIO, CBOMCTBaM, TUNaM. DyHKIIMOHAJIbHbBIE
aHam3. MaTepUabl: MUHEPAJIOTIOA00HbIE, HAHOPA3MEPHBIE, OPraHHMYECKUE

Y KOMINO3UTHbIE. KOMIBIOTEpHBIN JU3ailH HOBBIX MaTepHUAJIOB.

DIIeKTPOMAarHUTHOE TI0Jie U m3nydeHue. COCTaBIISIONIHE U
XapaKTePUCTUKH DJICKTPOMArHUTHOM BONHBI, hopmyia [Tnanka,
noJisipu3anys, UHTepGEPEHIIUs, TUCIePCUs U TUGPaKIIHsI
3MIEKTPOMATHUTHBIX BOJIH. CIEKTpP 3JIEKTPOMArHuTHOTO
M3ITyYeHUs, TUaa30Hbl 1 UCTOYHHUKY U3NyueHus. BzaumoneiictBue
BEIIECTBA C AJIEKTPOMArHUTHBIM U3Ty4eHHEM (JTydUCTON




sHepruei). Buasr n mapameTphl (XapaKTEPUCTHKH )
3JIEKTPOMArHUTHOIO u3nyueHus. Kimaccupukanus
CIIEKTPOCKOTIMYECKIX METO/IOB aHann3a. AGCOPOIMOHHBIC U
SMUCCHOHHBIC CIIEKTPOCKOITMYESCKHE METO bl aHAIM3a. MeTO bl
MOJICKYJISIPHOW U aTOMHOM criekTpockomnuu. [Ipoucxoxaenue
SMUCCHOHHBIX CIIEKTPOB. MICTOYHHMKY BO30OYKIeHHS. XapaKTep
CHEKTPOB. J[TMHBI BOJH CIIEKTPANBHBIX JTUHUA U MX HUHTEHCUBHOCTD
— OCHOBa, COOTBETCTBEHHO, KAYECTBEHHOTO W KOJIMYECTBEHHOTO
aTOMHO-IMHCCHOHHOTO aHalln3a. ATmapaTypa MeTo/ia, OCHOBHBIE
y37bl. ONTHYECKHE XapaKTEPUCTUKU CIEKTPAIbHBIX TPUOOPOB.
[TnameHHbIC U HETUTAMEHHBIE aTOMHU3ATOPbI. MIcTOUHUKH
MOHOXPOMAaTHYECKOTO U3MyueHusl. JleTeKTOphl B aTOMHO-
abcopOimonHoM ananuse. [Ipubopsl (0JHO- U IBYXITYYEBBIC).

MeTO,Z[LI MacCC-CIICKTPOMETPHUUN

MeTtoaB1 Macc-CIIEKTPOMETPUHN KaK OCHOBA YCTAaHOBJICHHS COCTaBa
BEIIECTBA, €r0 TOYHOIN MOJIEKYJISIPHON Macchl, pparMeHToB
CTPOCHHMS, IOTCHI[MAIOB HOHU3AIMH U APYTUX (PU3HUYSCKUX U
(PM3UKO-XUMHUYECKIX XaPAKTEPUCTHK BEIIECTBA. THITBI MaccC-
CIEKTPOMETPOB. XapaKTep dKCIepUMEHTOB. PacmdpoBka macc-
cnexTpoB. Mcrounnku nonoB. Macc-ananu3atopsl. CriocoOb
pEeTUCTpany Macc-CeKTpoB ((hoTorpadudecKkuii u
AJIEKTPUUECKHi ), pacimpoBKa CIIEKTPOB. BO3aMOXHOCTH MeTOAa U
€ro MPaKTHIECKOE MPUMEHEHNE (JIOKATbHBIN U TOCTOWHBII
9JIEMEHTHBIN aHaNN3 Npo0, ONpe/ieIeHre ra30BhIX MPUMECEH,
MUKpOTIpUMeECEH, N30TOMHBIN aHaIU3 U T.I1.).

PenTtrenoBckue MeTOIBI
aHaJIn3a: PpeHTTCHOBCKHE
CIIEKTPBI, CIIEKTPhI
MOTJIOIICHHUS],
PEHTTEHO(DITIOOpECIICHITHS,
PEHTI€HOAMUCCUOHHBIE
CIIEKTpBHlI,
PEHTTE€HOCIIEKTPAIbHBIN
aHajan3

[IpoucxoxneHrne peHTTeHOBCKUX CEKTPOB. [lepBuuHOE U
BTOpHYHOE ((IIyOpPECHEHTHOE) PEHTT€HOBCKOE H3ITyUCHHE.

VY CTpoHCTBO pEHTIeHOBCKON TpYOKH. PeHTreHO(TyopecieHTHBIIH
ananu3. ®otospdexT u BTopuuHble cnekTpsl. Oxe-3pdekt u
(ryopecueHIus - OCHOBHBIE POLIECCH pacnaia Bo30yKICHHBIX
COCTOSIHMI aTOMOB C BaKaHCHSIMU BO BHYTPEHHHX 3JICKTPOHHBIX
o0omnoukax. Oxe-Iepexopl B aTOMax: JBYXUaCTUYHBIA XapakTep,
o6o3naugenus, Kocrep-Kponurosckue u cynep-Kocrep-
KpoHuroBckue nepexo/isl, 3HEPTHS U HHTEHCUBHOCTH Oxke-
nepexooB. Kackan Oxe-niepexonos. Beixon ¢uryopecueHumu.
3aBHCUMOCTD BBIXOZa (IyOPECHEHIINU OT XapaKTePUCTUK aTOMOB.
PentrenoBckuii cnekTp obpasia, ero XapakTepruCTHUHOCTb.
TopMo3HOE U XapaKTepUCTHUECKOE PEHTTEHOBCKOE H3IIyUCHHE.
3axkoH Mo3nu. OCHOBHBIE IPHUHLUIIBI HOMEHKJIATyphI
XapaKTePUCTUUECKUX PEHTTCHOBCKUX JIMHHUM.

Mopnenu cTpoeHus aToMa. DIEMEHThI CUCTEMAaTUKHA aTOMHBIX
CIEKTPOB: CIEKTP COCTOSTHUN OJTHOAJIEKTPOHHOTO aroma. [Ipasuna
oTOOpa sl paANalliOHHBIX IEPEX00B B OTHOIIIEKTPOHHOM U
MHOT03JIEKTpoHHOM aTome. [TocTynatel bopa. PeHTreHoBckue
TepMbl. KBaHTOBOMEXaHHUECKast TCOpHs 3oMMepdelibaa
XapaKTePUCTUYCCKUX PEHTICHOBCKUX CIEKTPOB:
BOZIOPOIOIOIO0HBINH XapaKTep PEHTTEHOBCKUX TEPMOB, BBIPAKCHUE
JUISL SHEPTUH PEHTTCHOBCKOT'O YPOBHS U TepMa, MOCTOSHHbBIE
SKpaHUPOBAHHUS, AUATPAMMa PEHTIC€HOBCKUX YPOBHEH.
OTHOCHUTENbHBIE MHTEHCUBHOCTH YMUCCHOHHBIX JIMHHA B
mynbTuiuiete (mpasuino byprepa - Jlopreno). PertrenoBckue
CIEKTPOMETPHI JUIS PA3I0KEHUS PEHTT€HOBCKOTO H3ITyUEHUS B
CIIEKTP U €TO PETUCTPALUH.




OO0acT MPUMEHEHUS PEHTTEHO(IIYOPECIICHTHOTO aHaIA3a.
HcTuHHOE NOTIoIIeHuE PEHTI€HOBCKUX JTy4eil BEIIECTBOM.
3aBUCHMOCTh KO3 (HUITUCHTA TIOTJIOICHUS OT JJIUHBI BOJHBI JTy4ei
U TIOPSAJIKOBOT'O HOMEPA BellecTBa moraotutens. Ckauku
MOTJIONICHUS, UX MpUpoia. TOHKas CTPYKTypa CIIEKTPOB
MOTJIOIIEHUS TBEPABIX Tell. JIMHeMHbIN, MaCcCOBBIA U aTOMHBII
KO3 (OUITUEHTHI OCIa0JICHUS] PEHTIT€HOBCKOTO H3ITyUeHHSI.
3aBUCHMOCTH OT JIUTHHEI BOJHBI 1 aTOMHOTO HOMEpa
TIOTJIOIAOIIIETO dJIeMeHTa. Ta0IHITbl MacCOBBIX KO3 HUITNESHTOB
ocnabnennsi. CBS3b MEXKITy pEHTTCHOBCKUMH YMUCCHOHHBIMHU
CIIEKTPaMH U TapIUaTbLHBIMU INIOTHOCTSMHU SJIEKTPOHHBIX
COCTOSIHUW. PEHTT€HOBCKasi SMUCCUOHHAs CIIEKTPOCKOIIHUS C
BapHalMel YJHEPruU BO30YKTAIOIUX HICKTPOHOB.
PenTrenocnekTpanbHbIi (BIyopeciieHTHBIN aHaIu3.
NzbuparenpHOE TOTIIONIEHHE U BO30YKICHNE
XapaKTepUCTHIECKOTro u3nydeHus. OnpeeneHne KOHIEHTPAIIH
3JIEMEHTOB C TIOMOIIIBI0 PEHTTEHOBCKOTO (hIIyOPECIIEHTHOTO
ananu3za. [IpnOopsl peHTreHOCTIEKTPAIBHOTO (PITyOPECIIEHTHOTO
aHanm3a.

OJeKTpOHHAsE MUKPOCKOIHUS U
MHUKPOaHAIN3

CkaHupymolas 1 IpOCBEUMBAIOIIAs SJICKTPOHHAS MUKPOCKOIIHUS:
MIPUHIIATIEL PabOTHI, YCTPOMCTBO, THUITHI KATOIOB M UX
XapakTepUCTUKU. [IpoCTpaHCTBEHHOE pa3pelieHUE U YBEINUCHUE
ONITUYECKOTr0, CKAHUPYIOIIETO ¥ MPOCBEYNBAIOIIETO SIEKTPOHHOTO
MHUKpockona. @opMupoBaHre H300paKeHUsI, KOHTPACT U
JMHAMUYECKUM nrana3oH. MeToapl MUKpOaHaiu3a B peajin3alun
Ha CKaHHPYIOIIEM AIEKTPOHHOM MHUKpocKorne. BzaumoneiicTeue
c(OKYyCHPOBAaHHOT'O ITyUYKa 3JIEKTPOHOB C TBEPABIM MaTCpPHAIOM.
Bropuunsie 1 06paTHO paccessHHbIE IEKTPOHBI: 3aBUCUMOCTD OT
yrIila najeHusi, aTOMHOr0 HOMEpa U YIJia pErUCTpaluu, 1€TEKTOPHL,
m3BiIekaeMas napopmarusa. I EeKTs KaHATUPOBAHUS U
mudpaknus oTpakeHHbIX dnekTpoHoB (EBSD). Ilpumenenne n
u3BJIeKaeMas HHPOPMAIIUS METOIBI JUTSl UCCIIEIOBAHMUS
MOHOKPHUCTAJUIMYHBIX U MOJUKPUCTATUINYHBIX MaTepUaNOB.
KoopnunaumoHnHsie cucTeMsl, cTepeorpaduieckrue mpoeKum,
MOJIFOCHBIE (PUTYPHI U CIIOCOOBI PEACTaBICHHUSI OPUEHTUPOBOK,
TeKCTyphl MaTepuana. [lpuHiun popMupoBaHUS U KOMIIOHEHTHI
n300pakeHnit Knkyun paboTel MeTO/Ia, YCTPOICTBO JA€TEKTOPA,
TIPUHITUT peTUCTpanuh. DPGPEKT KaHATUPOBAHUS U PUMCHEHNE
JIETEKTOPOB OTPAXKEHHBIX DJIEKTPOHOB IS BU3YaTH3HH
MOJUKPHUCTATUINYHOTO cTpoeHus. M3oopaxkenus Kukyuu B
MaTepHalax ¢ pa3HOM CTPYKTYpOH U MPUHIUIEI UX GOpPMHUPOBaHUSI.
Wnpexcanus u npeodpasoBanue Xada, onpeaeeHne OpueHTaui
u ¢assl. PaKTOPHI, ONPENEIAIONINE Ka4eCTBO AUPPAKLIUOHHBIX
kaptuH. [Ipumeps! pemmaemsix 3agad. [loaroroBka o6pasios st
MHKPOCKOIIUU U MUKPOAHAJIN3a Ha 3JIEKTPOHHOM CKaHUPYIOIIEM
3JEKTPOHHOM MHUKPOCKOIIE.

PentrenocnexTpanbHbIil MUKPOAHAIU3. Y CTPONCTBO U MPUHLUIIBI
paboThI AJIEKTPOHHO-30HI0BOI'0 PEHTI'€HOCIIEKTPAIbHOTO
MHUKpOaHaJIu3aTopa. BolHOBbIE U 3HEPrOAUCIEPCHOHHbIE
CHeKTpoMeTpHL. Mcrnonp3yeMble KprcTali-aHaI3aToPhI.
Omnpenenenue KOHLIEHTPALIUHU 3JIEMEHTOB. MeTOo/I TpeX MOMpaBoK B
PEHTTEHOBCKOM MUKPOAHAJIM3€: aTOMHBIN (akTop, hakrop
MOTJIOLIEHHUS, TOTIPaBKa Ha (IIyOPECHCHIUIO, YUET CIEKTPATbHBIX




HAaJOXEHHN. PE)KMMBI peTUCTpaliiy TaHHBIX XUMHUYECKOTO COCTaBa:
TOuKa, IpoduIb, KapTa. [IpuMeps! u crieransHbIe penraeMble
3aJ1a4H.

MeToabpI MATHUTHOTO
pe3onanca (AIMP, OIIP)

®usndeckre OCHOBBI METOJ0B. MarHUTHBIE MOMEHTHI SIAEP U
9NEeKTPOHOB. [IoBeIcHHEe MarHUTHOAKTHBHBIX YaCTHUI] BO BHEIIHEM
MarHMTHOM I10JIe. 3eeMaHOBCKOE pacIIeIJIeHHe yPOBHEMH,
BonpManoBcKkoe pacnpesenieHne CIIMHOB sAep U 3JIeKTPOHOB.
[Tepexoipl MeX Ty, YPOBHSIMH, YCIOBHS SIEPHOTO MAaTHUTHOTO U
3JIEKTPOHHOTO MTapaMarHUTHOTO pe3oHaHca. Peannsanus ycnoBuit
SIIEPHOT0 MarHUTHOTO pe3oHaHca. [[puHunnuansaas 6J0K-cxema
SMP-cnekTpoMeTpa CTAIMOHAPHOTO THIA U UMITYIbCHOTO Dypbe-
criektpometpa SIMP. Texauka u MmeTomuka SkciepuMenTta. OOmmmid
Buz criektpa SIMP u ero 0630pHBEIi ananu3. Yucmo CHTHAIOB, HX
(dhopMa, MOJIOKEHUE B CIIEKTPE, MHTCHCUBHOCTh, XUMUYCCKHI
C/IBHT, CIIMH-CIIMHOBOE paclleIIeHUe, BpeMEeHa MPOAO0IbHOMN U
ronepevHon penakcauuu. IlpuMeHeHre B XUMUU CIIEKTPOCKOIUH
SAMP H1. CtpykTypHbIii aHaIU3 MHIANBUAYATbHBIX COETUHEHNUH,
JIOHOPHO-aKIENTOPHBIX U H-KOMIIJIEKCOB, XMPaTbHBIX MOJIEKYII.
KonnuectBennslii ananu3 cmecu. M3ydenne ObICTPO MPOTEKAIOLINX
MIPOIIECCOB (XUMUYECKH 0OMEH si/iep, BHyTpEHHEe BpaIleHHUE).
OOHapy>keHHe U XapaKTepUCTUKA CTPYKTYPbl HHTEPMEINATOB B
XUMHYECKUX peakusaxX (KapOOKaTHOHBI, HOHHBIE TIAPHI U T.IL.).
Onpenenenue TEPMOJUHAMUYECKUX XapaKTEPUCTHK XUMUYECKIX
peakuuii. [IpumeHeHue B CTpyKTYPHO-aHAIUTHYECKHUX LENISIX
CIIEKTPOCKOINY MarHUTHOTO pe3oHaHca Ha siapax 13C, 31P, 19F,
77Se u np. Peannzanus ycnoBui 2JIEKTPOHHOTO TapaMarHUTHOTO
(ctiuHOBOTO) pe3oHaHca. TexHUKa 1 HIKCIEPUMEHTAIbHbIE
MeTOJIUKH criekTpockonuu DIIP. ®opma curnana. [TonoxeHue
PE30HAHCHOIO CUTHaa U g-(hakTop B U30TPOIHBIX U
AQHM3OTPOITHBIX CHCTEMaX. DJIEKTPOH-AIEPHOE B3aUMOJIEIICTBHE U
CBEpXTOHKas cTpykTypa crnekTpa JIIP. [Ipumenenne
cnektpockonuu JIIP B xuMuu: CTpyKTypHBIE U KUHETUYECKHE
nccienoBanus. M3yuenue aJeKTpOHHOM U IPOCTPaHCTBEHHON
CTPYKTYpBI KOOPAMHALMOHHBIX COSMHEHNH, paAUKaJIOB U NOH-
paAMKaloB; XapaKTEpUCTHKA TAPAMAarHUTHBIX LIEHTPOB B TBEPJIBIX
cucTeMax U T.II. M3yueHue Bo30y K ICHHBIX TPUILIETHBIX
COCTOSIHMM, COJIbBAaTUPOBAHHBIX MIEKTPOHOB U T.X. OOHapyKeHUE B
pearupylomieil cuctemMe napaMarHUTHBIX IIEHTPOB, UX
uneHTHdrKays, HaOI0IeHHS 32 N3MEHEHHEM KOHLECHTPALUH BO
BpPEMEHHM, METOIbI CIMHOBBIX METOK U CIIMHOBBIX JIOBYIIEK,
MaTpHU4Has U30JMS KaK IPUEMBI U3yUEHUs] KHHETUKY U
MEXaHU3MOB TEPMHUYECKHX, (DOTOXUMHUYECKHX, PaJUalluOHHBIX,
OMOXMMHUYECKUX PEaKLHH.

Meroabl KonebaTeapHOM
cnekrpockonuu (MK u KPC)

TeopeTrnueckre 0CHOBBI KOJIEOATENbHON CIIEKTPOCKOITUH.
CumMeTpus MOJIEKYN U HOpMalIbHBIX Konebanuit. Kimaccudukanms
HOpMaJIbHBIX KoJieOaHuii. OCHOBHBIE, WM (PyHIaMEHTAJIbHBIE
I10JIOCHI, 00EPTOHBI, HOPMAJIbHBIX KoJieOaHuiH. OCHOBHBIE, HIIH
(yHIaMeHTaIbHbIE [0JI0CH, 00EPTOHBI, COCTABHbBIE U PA3HOCTHBIE
rosiockl. IHTeHCHBHOCTE Kosiebanmii. @opma mostockl. [Ipasmma
orbopa. Pezonanc ®epmu. DPPeKThl KPUCTATITHIHOCTH.
XapakTepucTHUECKHe YacTOThl. KOHIIeNus TpyNmoBbIX
KoseOaHuil, ee JOCTOMHCTBA U HEIOCTAaTKHU. Baxkneimue obnactu
Kosie0aTeNIbHBIX CHEKTPOB (0030pHSBIH aHamu3). [IpuHInIBL
ycTpoicTBa u aeiicteus UK-cnekrpomerpoB. Dypobe-




CIIEKTPOCKOMHS. XapaKTep ¥ MOAroToBKa 00pasnos. [IpumMenenne
UK- u KPC-cnextpockonnu B XuMun. CTpyKTypHO-TPYTIIIOBOH
aHaju3 Ha OCHOBE AaHHBIX Kaxaoro meroaa (MK- u KPC-)
MIOPO3Hb, BEIBOBI U3 conoctasienus UK- u KP-cnexTpos
OTHOCHUTEIBHO CUMMETPHH U TOHKHX aCIIEKTOB CTPOEHUS MOJIEKYJI.
Unentndukanus crpykTypsl (00nacTs "oTneyarka naables”,
KosieOaHus! PyHKIHOHATIBHBIX TPYII U OTACIBHBIX CTPYKTYPHBIX
(parMeHTOB, KAaUECTBEHHBIN U KOJMYECTBEHHBIN aHAIN3
MHOTI'OKOMITIOHEHTHBIX CMECeHl, XapaKTep U CTENEeHb KOOPIUHALIUH
JUTaHAOB B yCTOMYMBBIX KOMILIEKcax U T.11.). ccnenosanne
NPOCTPAHCTBEHHOW CTPYKTYPBI MOJIEKYJ (popMa, CHMMETpHS,
reoMeTpryecKas H30MepHs, KOHYOPMAIMOHHBIN aHANN3). AHAIIN3
BHYTPHMOJIEKYJISIPHBIX AJIEKTPOHHBIX B3aUMOACHCTBUH (3P PeKT
o311, 3 PEKTHI CONPSHKEHUS U T.1.), XapaKTePUCTUKA TUTOIBHBIX
MOMEHTOB U MOJISIPUIYEMOCTEH OTAENBHBIX CBA3EH, pparMeHToB u
T.1. HaxoxxaeHne cuiioBbIX 1o MOJIEKYIIbl, KOPPEIsIuY,
CHJIOBBIX TIOCTOSIHHBIX C APYTMMH IIapaMaTpaMH U CBONCTBaMHU
Moutekyi. Mcrnonp3oBanne (pyHIaMEHTaTbHBIX YacTOT [T pacueTa
KOJIeOaTeNbHBIX BKIIAIOB B TEPMOAMHAMHYECKHE (DYHKIIUH.
HccnenoBanre MEXMONEKYISIPHBIX B3aUMOJICHCTBUN (KOMIUIEKCHI
C BOJIOPOJTHON CBSA3bI0, KOMIUIEKCHI C IEPEHOCOM 3apsifia,
COJIbBAaTAlIMOHHBIE AP PEKTHI, KOOPIUHALUOHHBIN KaTanu3 U T.11.).
UccnenoBanus paBHOBecuil. Kunetnueckue ncciegoBaHusl.

Pe3onancHOe nornomneHne ramma-u3nyuenus. EctectBenHas
LIMpUHA JIUHUY U S3HEPTUA OTJauH sapa. Mcnyckanue ramma-
KBaHTa AOPOM, KOJIEOMIOMMMCS B Y371€ KPUCTALIMYECKON PeIETKH
coriacHo Mozenu DitHmTetHa. OTKpEITHE YddexTa Mecchayapa.
JlomiepoBckast MOy ISIMA SHEPTUM raMMa-KBaHTOB. Cxema
YPOBHEM dHEPTUU MeccOayIpOBCKOTO siapa Ha ipuMepe S7Fe.
CBepXTOHKHUE B3aUMOJCHCTBHA, 3P heKT 3eeMaHa, KBaIPyIOJbHOES
B3aMMO/IEHCTBUE, HU30MEPHBIH (TemMmepaTypHbIil) caBUr. CrekTp
57Fe. BHecuCTEMHbIE €AVHUIIBI U3MEPEHUS YHEPTUU B
MeccOaydpOBCKOH criekTpockonuu. OnpeiesieHre napaMmeTpoB
CBEPXTOHKHX B3aUMOJICHCTBHUI 13 9KCIIEPUMEHTAIBHBIX CIIEKTPOB.
Ucrounuku u nerekropsl B AI'PC. YcrpoilcTBO U npuHIUI
JEeWCTBYUS raMMa-pE30HAHCHOTO CIIEKTPOMETPA.

SnepHblii raMMa-pe3oHaHC
(AT'PC)

1.3. HaHpaBHGHI/IC, BHUbI BOCITUTATEIbHOM ACATCIIBHOCTHU U UCIIOJIb3YCMbIC TCXHOJIOTHHN

Tabmnuua 1.2
Hamnpasnenue Bun TexHOMOMIs
BOCMHUTATENBHON | BOCHUTATENBHON | pooivroron oo KoMIIeTeHIus Pesymprarel
NEITEILHOCTHU NEITEILHOCTHU JeATeTbHOCTH 00y4eHust
IMpodeccuonansu | yuebHo- Texnomnorus [TK-2 - Ciocoben V-1 - BeiOuparb
0€ BOCIIUTaHHE UCCIIEIOBATENBCK | (HOPMUPOBAHHS BEIOUpATh U AKCIIEPUMEHTAJIbH
asi, Hay4Ho- YBEPEHHOCTH U UCII0JIb30BaTh bI€ METO/IbI U
HCCJIEIOBATENbCK | TOTOBHOCTH K TEXHUUYECKUE TEXHUYECKHE
ast CaMOCTOSITENIBHOM | CpeJCTBa U METO/IbI | CpeicTBa (U3
YCIIEITHOU UCIIBITAaHUN JJIA Habopa
npoeCCHOHATIBH | PEIICHHS UMEIOIINXCS ) JUTSt
O IESAITENIbBHOCTH | UCCIIEJIOBATEIBCKUX | PELEHUS




3a71a4 XUMUYECKOU
HAIPaBJICHHOCTH,
[TOCTaBJIEHHBIX
CITELIHATTUCTOM
0oJiee BLICOKOH
KBaTM(UKAITIH

KOHKPETHOU
Hay4YHO-
UCCIIEIOBATENHCKO
i
MaTepHUaJIoBeIYeCK
OU 3a7a4u B
BBIOpaHHOM
obnactu
npodecCHOHATBLHO

U IeITeNbHOCTHU

1.4. IIporpaMMa AUCHMITUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .

2. YHEBHO-METOJNUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

CHQKTpOCKOHI/I‘leCKHe METO/AbI UCCICA0BAHUA BCIIECTB U MUHEPAJIOB

DJIeKTPOHHBIE pecypchbl (M31aHUSA)

1. bnoxun, M. A.; MeToasl pEeHTTEHOCTIEKTPAIbHBIX HCCIEAOBAHUM
(U3UKO-MaTEMaTHYECKON

n31arciIbCTBO

JUTEPaTyphl,

https://biblioclub.ru/index.php?page=book&id=475624 (OnekTpoHHOE H3AaHUE)

2. EnpsimeBnuy, M. A.; ATOMHas W MOJEKyJsSpHas CHEKTPOCKOMHUS :
buznKo-MaTeMaTHYECKON

n31aTrciIbCTBO

JUTEpaTyphl,

https://biblioclub.ru/index.php?page=book&id=474125 (DnexkTpoHHOE U3/1aHUE)

ITeyaTHbIE U3TaHUSA

1. I'tontep, X.; Benenue B kypc cnekrpockonuu AMP.; Mup, Mocksa; 1984 (6 3x3.)

2. IMentuH, 10. A.; ®u3ndeckre METOIBI UCCIICIOBAHHS B XUMUH : YUeOHUK JUTsl By30B.; Mup, Mocksa; 2003

(58 7K3.)

Hpocbeccnonaﬂbﬂme 0a3mbl JAHHBbIX, I/lH(l)OpMaIlI/IOHHO-Cl'[paBO‘-lHI)Ie CHUCTEMbI

American Chemical Society
[TonnorekcroBas b/]

Xumust

eLibrary

00O Hayunas snekTpoHHas 6ubauoreka
EAXYS, Reaxys Medicinal Chemistry
Elsevier

ScienceDirect Freedom Collection
Elsevier

Scopus

Elsevier

SpringerLink

: MoHorpadwus.; ['ocymapcTBeHHOE
MockBa;

MoHorpadus.; ['ocymapcTBeHHOE
MockBa;

1959;

1962;



Springer Nature

Web of Science Core Collection

Web of Science

Marepuaasb s aun ¢ OB3

Becy kontent OBC mpencraBieH B Bujae (ailioB crenuanbHOro (opmara it BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsl IPOYTEHUS C UCIIOJIb30BaHUEM SKPAHHOM JTYTIbI

Y HaCTPOUKOM KOHTPACTHOCTHU.

ba3n1 JaAHHbIX, I/lH(l)OpMallI/IOHHO-CHpaBO‘IHble U NMIOUCKOBBLIC CUCTEMbI

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

CHEKTPOCKOHI/IHCCKHC METO/AbI UCCTICA0BAHUA BCIIECTB U MUHEPAJIOB

Caenennst 00 OCHAIICHHOCTH JHCHHUIUINHBI CIEUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
0o0opyroBaHMEeM H IPOTPAaMMHBIM O0ecredYeHneM

Tabmuma 3.1
Ne Buabl 3anarnii OcHaIEeHHOCTH CNEeNHAJbHBIX Ilepeyenb JMLEH3HOHHOTO
n/n NoOMelleHMil U OMeleHH i 1S NPOrpaMMHOIo0 odecne4eHust
CaMOCTOATEIbHOM padoThI
1 Jlexuuu Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabo4MX MECT B RUS OLP NL Acdmc
COOTBETCTBUH C KOJTUICCTBOM
Office 365 EDUA3 ShrdSvr ALNG
CTYJICHTOB
SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnonaBarens
Jocka aynuropHas
2 [TpakTrueckue 3anatus | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
COOTBETCTBUH C KOJMUYECTBOM
Ty ICHTOB Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
Pabouee mecto mpemnoaBaress
Jlocka aynutopHas
3 Koncynpranun MeGenb ayTuTOpHAas C He tpebyercs
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJMYECTBOM
CTYJICHTOB
Pabouee mecto npenonaBarens
Jlocka aynuropHas




Tekymui KOHTPOJIb U

Mebenb ayauTopHasi ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXKYTOUHAS KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
aTTecTanus (CJEOT];:I:[F(;”;BI/II/I C KOJIMYECTBOM Office 365 EDUA3 ShrdSve ALNG
A SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo npenoaaBarens
Jocka aynuropHas
CamocrosrenbHas MeGenb aytuTopHas ¢ He tpebyercs

paboTa CTyZCHTOB

KOJIMYECTBOM pabovMX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Pu3NKO-XMMHYECKHE METOAbI KOHTPOJIA

cocraBa BelieCrea

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Mopo3oBa Mapus KaHaugaT Jlouent aHATUTUYECKOU
BuranneBna XUMHYECKHX HayK, XAMUH U XUMHAH
0e3 y4eHoro OKpYyXKaromieu
3BaHMA cpenbl

PexoMeHa0BaHO y‘-leGHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUKA

IIporokon Ne 6 ot 15.10.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Mopo3osa Mapusi BurasibeBHa, /[0LeHT, aHATMTHYECKOI XUMHMU M XUMHHU OKPY KaKOLIel cpeabl

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMBbI
1 OnekTpoHHO-3HepreTudeckue | CTpoeHue sapa aroma. JiueMeHTapHble yacTullbl. KBapku. Busr

CBOMCTBa BCIICCTBA q)yHﬂaMeHTaJ'IBHOFO B3aPIMO,[[GI>iCTBPIH.

@DaxTOpHI, BIUAIONINE Ha BEIOOP MOJIEBHOTO PacuE€THOTO
kpuctamia. CrocoObl pelIeHus TPaHNYHBIX YCIOBUS B KIIACTEPHBIX
MozensiX. KBaHTOBO-XUMHUUECKUE MPUOTMKEHHSI. 30HBI
Bpromnmsna. Monens Kponura-Ilennu. Teopema broxa.

KBaHTOBO-XMMHYECKHE U
2 KJIACTEPHBIE TTOIXOJIBI K
OTIMICAHHIO CTPOEHHS BEIIECTBA

OCHOBHBIC MTOHATHS 30HHOU TeOprH. METO1 aTOMHBIX OpOUTANICH.
Merton MonekyIsIpHbIX opOuTaieil. BosnnkHoBeHue
SHEPIreTUYECKUX 30H B KOHIACHCUPOBAHHBIX BELIECTBAX C
Pa3NUYHBIM THIIOM XUMUYeCKOH cBsizu. [Ipubnmxenus,

DJIeKTpUYECKUE CBOMCTBA
KPUCTAJUINYECKUX BEIIECTB C
TOYKH 3PEHUS 30HHOU TEOpUHU

HCIIONb3yEMbIE B 30HHOU TeOpUH. THIIBI 3JIEKTPOHHBIX 30H.
ITpumepsl. MeTasibl, MOIYNPOBOJHUKH, IUIIEKTPUKU 110 30HHOU
teopun. COOCTBEHHBIC U TPUMECHBIC TTOTYITPOBOIHUKN. KOHTaKTHI
METaJUI-METaJIT; METaJUI-MIOJIYIIPOBOIHUK; TTOIYIIPOBOTHUKU
pa3nU4HON MPUpOAbL. TEPMOIIEKTPUUECKUE SIBJICHUA.
[Ipaktuueckue npumeHeHue. CErHeTOANEKTPUKH, MMHE303IEKTPUKH,
MUPOSIEKTPUKHU, FIEKTPETHI.

MarnuTtHble cBOIiCTBa
KPUCTAJUIMYECKUX BELIECTB C
TOYKH 3PEHUSI 30HHOU TEOPUH.

OCHOBHBIE MTOHATHUS ¥ TEPMHUHBL. MarHUTHBIE TOTYTPOBOJHHUKH.
Hexonnuneapusie MmarHeTuky. MarHoH. MarneToMexaHu4ecKue
a¢dersl. lnamarseTku, peppoMarHeTHKH, GeppUMarHeTHKH,
napamMarHeTuku. [ anbBaHOMAarHUTHBIE U
TepMOTajbBAHOMarHUTOMEXOHHYECKHE IPPEKTHI.




JrHamMuKa KpUCTaJUIM4ECKON

Komnebanus y3110B KpuCTaNTHIECKOHN sTaeiku. DOHOHBI

5 eLLeTKH aKyCTHYECKHE U ONTHYECKHE. DIeKTPOH-(POHOHHOE
P B3aumojelicTere. IIpakTudyeckoe NpuMeHeHue.
Hcropus otkpeitas ceepxnpoBogumoctr. HTCII, CTCII, BTCII.
6 CBEpXIIPOBOIUMOCTH Teopus BKII. CepxnpoBogauku I u I poma. D dext MeticHepa.

Oddexrsr Ixo3edcona. [IpakTuieckoe npuMeHEeHNUE.

1.3. HaHpaBHeHI/IC, BHU/JIbI BOCOUTATEIBbHON ASATEIbHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTUH

Tabmuma 1.2
Hanpasnenu Bu
s e“ . i Texnonorus PesynbpTarsl
BOCIIUTATEIIBHON | BOCHMTATENBHOM | popvioroo . o KoMIeTeHmus 6}’
NEITEILHOCTU NEITEILHOCTU NEeATENBHOCTH O0y4YCHMA
OIIK-1 - Cnocoben | JI-3 -
UCIIONIb30BAaTh €MOHCTPHPOBATh
TexHonorus A P ?
dbyHIaMEHTaIbHbIE | OCO3HAHHBIM
¢dbopmupoBaHus
y4eOHO- 3HAHMUS, UHTEpPEC K
YBEPEHHOCTH U
HCCIIEIOBATENBCK MOJTyYeHHBIC B pEIICHHUIO 3a/1a4
[Tpodeccronansu TOTOBHOCTH K
asi, Hay4Ho- .. | obmactu npodeccuoHaIbHO
0€ BOCITUTAHHE CaMOCTOSITENILHOM .
HCCIIEIOBATENBCK . MaTEeMATHYECKUX U | ¥ IeATEeIHHOCTH TIO
YCHENHON .
ast €CTECTBCHHBIX HayK, | U30paHHOMN
npodeccuoHabH
o B CHEIMAIEHOCTH
Oif e TEIILHOCTH .
npohecCHOHATBLHOM
JESITEIIbHOCTH

1.4. IIporpaMMa AUCHMIIIIMHBI PEATTU3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoil @eneparui .

2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI
DU3UKO-XUMHYECKHE METOABI KOHTPOJIA COCTAaBA BellecTBA

JJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. Kurrens, Y., Y., Boucosckuii, C. B.; Dnemenrapnas cratuctuueckas ¢usmuka; M3gaTenbcTBO HHOCTPAHHOM
mutepatypsl, MockBa; 1960; https://biblioclub.ru/index.php?page=book&id=482830 (DaekTpoHHOE U3IaHUE)

2. Boncosckuii, C. B.; MarHerusm: MarHuTHbIE CBOWCTBa Jaua-, mapa-, ¢eppo-, aHTHdeppo-, U
(bepprMarHeTHKoB MOHOTpadus.; Hayxka, MockBaa; 1971;
https://biblioclub.ru/index. php‘?page—book&ld—483412 (OnekTpoHHOE U3TaHKE)

ITeyaTHble n31aHUA
1. Bect, Antonu P., A. P.; Xumus tBepaoro tena. Teopus u npwioxkenus : B 2 4. : [lep. ¢ anrn. Y. 1. ; Mup,

Mocksa; 1988 (10 7k3.)

2. Bect, Antonu P., A. P.; Xumus tBepaoro tena. Teopus u npunoxenus : B 2 u. : Ilep. ¢ anrn. Y. 2. ; Mup,
Mocksa; 1988 (10 7k3.)

3. Bunkos, JI. B., Ilentun, 10. A.; ®usndeckue METOAbI HCCICIOBAaHMUS B XHMHUH. Pe30HAHCHbIE WU
AIIEKTPOONITUYECKUE METOABI : Yuel. AN XUM. ClieluanbHOCTEH By30B.; Bricmias mkona, Mocksa; 1989 (7
9K3.)



4. Bunkos, JI. B., Ilentun, 0. A.; ®usnveckne MeToAsl UcciaeqoBaHusi B XuMud. CTPYKTypHBIE METOIbI U
ONTHYECKask CHEKTPOCKONUs : YueOHUK A5 By30B.; Briciias mkosna, Mocksa; 1987 (11 3k3.)

5. ®ucrtyns, B. W.; ®usuka u xumus TBEpIoTO Tena : YueOnuk s By30B: B 2 1. T. 1. ; Meramnyprusi, Mocksa;
1995 (10 3k3.)

6. ®uctyns, B. W.; ®uzuka u Xumus TBEpIOTO Tea : Y4ueOHuk 11 By30B: B 2 1. T. 2. ; Meramnyprusi, Mocksa;
1995 (10 »k3.)

7. bnetikmop, ., Axnpuanos, /. I'., ®uctyns, B. U.; ®usuka tBepaoro tena; Mup, Mocksa; 1988 (16 sk3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
1) DnexTponHo-6ubmmoreunas cucrema "Jlane" https://e.lanbook.com/
2) Taylor and Francis Online https://www.tandfonline.com/
3) Wiley https://onlinelibrary.wiley.com/
4) ScienceDirect https://www.sciencedirect.com/
5) Web of Science https://www.webofscience.com/wos/woscc/basic-search
6) eLibrary https://www.elibrary.ru/defaultx.asp

7) Scopus https://www.scopus.com/search/form.uri?display=basic#basic

Matrepuansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Buzae (ailiioB crenuanbHOro (opmara i BOCHPOM3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHUJIE, IPUTOTHOM JUIsl IPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

ba3bl JaHHbIX, ]/IH(])OpMaHI/IOHHO-CﬂpaBO‘IHLIe H IMOUCKOBbIC CUCTEMbI

3. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
PU3MKO-XUMHYECKHE MeTObl KOHTPOJISI COCTaBa BeLeCTBA

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM O0ecledyeHuemM

Tabmuua 3.1
Ne Buabl 3anaTui OCHALIEHHOCTDb CIEeNHATbHBIX IlepeyeHb JIMLEH3UOHHOTO
n/n TOMeIlleHHI U MOMeIleHui 1JIst MPOTrPaMMHOI0 odecrnevyeHust
CaMOCTOATEIbHOM padoThI
1 Jlextuu Mebenb aytuTopHas C Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOUunX MECT B RUS OLP NL Acdme
COOTBETCTBHUU C KOJIMUECTBOM

Office 365 EDUA3 ShrdSvr ALNG

CTYyACHTOB SubsVL MVL PerUsr B Faculty EES

Pabouee mecTo nperoaaBaTeiist

Jocka aynuropHas




[Tepudepuiinoe ycTpoiicTBO

JlaGopaTopHsbie
3aHATHUS

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jlocka aynuropHas

OobopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABUJIAMHU H
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynbranuu

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBUM C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecto mpenogaBaTens

Jlocka ayauropHas

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texymui KOHTPOJIb U

Meb6enb ayauTopHast ¢

Office 365 EDUA3 ShrdSvr ALNG

IIPOMEXYTOYHAs KOJIMYECTBOM pabO4MX MECT B SubsVL MVL PerUsr B Faculty EES
aTTecTanus COOTBETCTBUH C KOJTUYIECCTBOM ) ) )
t CTYICHTOB Microsoft Windows 8.1 Pro 64-bit
Y RUS OLP NL Acdmc
Pabouee mecto npenonaBarens
Jlocka aynuropHas
CamocTosiTenbHast Mebenb ayauTopHasi ¢ He tpebyercs

paboTa CTyA€HTOB

KOJINYCCTBOM pa60q1/1x MCCT B
COOTBCTCTBHUH C KOJIMYCCTBOM
CTYACHTOB

[IpakTrueckue 3aHsATUA

Mebenb ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

PaGouee mecto npemnonaBarens
Jlocka aynurtopHas

[Tepudepuiinoe ycTpoicTBo

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUAT1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
PeHTreHoBCKHE M HEMTPOHHBIE METOABI
HCCJIeJOBAHUS MATEPHAJIOB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Cene3nena Hanexna KaHauIaT (GU3UKO- Jlouent (113637041
BrnagumupoBHa MaTeMaTHYECKHUX KOHJICHCHPOBAHHOT
HayK, 0€3 y4eHOro O COCTOSHUSA U
3BaHUA HaHOPa3MEpPHBIX
CHCTEM

PexoMeHg0BaHO y‘lCﬁHO-MeTOIlI/I‘leCKHM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUuKA

IIporokon Ne 6 ot 15.10.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e CeaesneBa Hane:xxna BanagumuposHa, JloneHT, P3Nk KOHIEHCHPOBAHHOIO COCTOSTHUS H
HAHOPa3MePHBIX CHCTEM

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TEMBbI

DiieMeHTapHbIN akT paccesHus. KorepeHTHoe paccesiHue Ha
CBOOOTHBIX ANIEKTpOHaX (Kiraccudaeckas Teopus). HekorepeHTHOE
paccestHEe Ha CBOOOHBIX JIEKTPOHAX (KBAHTOBAsS TEOPHS).
PaccestHue peHTreHOBCKUX Paccesnue Ha anemeHTapHOI sueiike. CTPYKTYpHBIH QakTop

JIyden JJIEMEHTAPHOM sUelku KpucTaiuia. M3menenue ¢asbl mpu
pPaccestHUM U €To BIUSHUE Ha CTPYKTYPHBIN MHOXUTENb. PaccesHue
Ha kpuctamie. Marepdepenunonnas Gpynxuus Jlays.
WHTerpanbHas HHTEHCUBHOCTB.

Onpenenenue MIOTHOCTY U MOJIEKYJISIpHOTO Beca. OnpeneneHue
THUIIa TBEpAOTO pacTBopa. Onpenenenue koadduuuenrta
TEPMUUECKOro pacmupenus. OnpeaeneHue XapakTepuCTUIECKON
temnepatyps! Jlebas. PazoBwIii aHAN3 U U3yUEHHE TUarpamMm
coctosinuid. UccnenoBanue rpanuil pacTBOpUMocTh. Da3oBblil
aHanu3 (Ka4eCTBEHHBIM U KOJTMYECTBEHHBIN (ha30BBIN aHATN3).

IIpumeHneHune
PEHTIEHOCTPYKTYPHOTO
aHanu3a JJIsl UCCIENOBaHUs

MaTepHaios Pentrenorpaduueckoe onpeeneHue BHyTPEHHUX HAIPSKEHHH B
MaTtepuanax (HCcclIeJOBaHNEe MaKPO- M MUKPOHATIPSKEHUH ).
Pentrenorpaduyeckoe onpeeneHue BETMYNHBI KPUCTAILTATOB.
Omnpenenenue MpenMyIIECTBEHHOW OPHUEHTAIINH 3epeH (TEKCTypa).

Ousnueckne MpuHIUIEI reHepannu CU. J[nHnaMuka 37eKTpoHa B
HaKONHUTEIHHOM Koublie. Pannanmonnsie norepu. KonndyecTBeHHbIE
3 CHHXpPOTPOHHOE U3ITyUYeHHE | XapaKTePUCTHKHU M3JIy4EHHUS ITOBOPOTHOTrO MarHuTa. Obmas cxema
1 KJIFOYEBBIE TapaMeTpbl CHHXPOTPOHHOI'O UCTOYHHKA.
IIpumenenus CU.




CRoiicTBa HEUTPOHOB U UX B3aHUMOJCHCTBHUE C BEIIECTBOM.

HeiitpoHorpaduueckue .
Judpakunsa HeHTPOHOB Ha KpUCTaIIe. DKCIIEPIMEHTaTbHAS
4 METO/IbI UCCIICIOBAHNUS .
TeXHUKa (HeUTpOHHbIC qrdpakTOMeTphl). MarHuTHAas
MaTepHaioB

HeHTpoHOTpadus.

Mertox nonHonpodmibHOro | MaTtemaTrndeckoe ONMcaHue METO/a M €ro pealn3anys B
ananmm3a (Meron PutBenbna) | mporpamme FullProf

1.3. HaHpaBHeHI/IC, BHU/JIbI BOCOUTATEIBbHON ASATEIbHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTUH

Tabmuma 1.2
Hanpasnenu Bu
arpasie ev A . Texnonorus PesvIILTATEL
BOCITUTATENIBHON | BOCIMTATENBHON | pooinror o KoMIeTe s 6}’
NEITEILHOCTU NEITEILHOCTU NEeATENBHOCTH O0y4YCHMA
OIIK-2 - Cnocoben | -1 - [IposBnate
MPOBOJUTH TO]T OTBETCTBEHHOCTH
Texuomorust HAYYHBIM 3a MPOBOJUMBIC
6 (dbopMupoOBaHUS PYKOBOJCTBOM HCCIIEOBAHUS
yeOHO-
y YBEPEHHOCTH U HACCJIEIOBAHUS HA
HCCIIEN0BATENLCK
[Ipodeccuonansu TOTOBHOCTH K OCHOBE
asi, HayYHO- .
0€ BOCITUTaHUE CaMOCTOSITENIbHON | COBPEMEHHBIX
HCCIIEIOBATEIbCK .
YCIEITHOM METOJIOB B
ast .
npodecCHOHANbH | KOHKPETHOM
Ol JIeATENBHOCTH | 00JIaCcTH
pohecCHOHATLHOM
IEeATENLHOCTH

1.4. IIporpaMMa QUCHMILIMHBI PEATIM3YETCS HA FOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE JUCIUIIJINHbI
PenTreHoBckue u HeMTPOHHBIE METObI HCCJIEAOBAHUSA MAaTEPHAJIOB

JJIeKTPOHHBbIE pecypchbl (U31aHus)

1. Hukurenko, 0. B.; Pednexromerpus nosisipu30BaHHBIX HEUTPOHOB : MOHOTpadus.; PuzmaTaut, MockBa;
2013; https://biblioclub.ru/index.php?page=book&id=275556 (DnexTpoHHOE U3/IaHNE)

2. ®etucos, I'. B., Acnanos, JI. A.; CHHXpOTpPOHHOE U3JTyYEHUE: METOAbI UCCIEAOBAHUS CTPYKTYPhI BEIIECTB
yaeOHOe mocobue.; Pusmarmut, Mocksa; 2007; https://biblioclub.ru/index.php?page=book&id=76647
(OneKTpOHHOE M3/IaHHE)

3. benos, , H. I1.; OcHoBbI kpuctayuiorpadun u kpuctamodusuku. Yacts [. BBeeHne B TEOPHUIO CHMMETPUHI
KpPHUCTAJIJIOB : yueOHoe nocobue.; VYHuBepcurer NTMO, Cankrt-IlerepOypr; 2009;
http://www.iprbookshop.ru/67480.html (3nekTpoHHOE U3TAHUE)

4. Auumuk, , B. M.; Jludpakunonusiii ananu3 : ydeOHoe mocoOue.; Bemmiimas mkona, Munck; 2011;
http://www.iprbookshop.ru/20072.html (DnexTpoHHOE M3IaHKE)

ITeuaTHbIe U3AaAHUA

1. I'openuk, C. C., Pacropryes, JI. H., Ckakos, 0. A.; PentreHorpagudeckuil u 3J1€KTpOHHO-ONTHUECKUI
aHanmu3 : Yueb. mocobue Ui CTYJEHTOB BY30B, oOyuaromuxcs no HampasieHusM 550500-Meramnyprus,



651300-Metamnyprus, 651800-dus. matepuanosenenue.; MUCUC, Mocksa; 2002 (38 7k3.)

IIpogeccnonanbHbie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMBbI

1. TopOynoB, Brnagumup AHaTonbeBUY. Y4eOHO-METOAUYECKUN KOMIUIEKC TUCIHHUIUIMHBI "PeHTreHoBCKue
METO/JIbI KCCIIEAOBAaHUS HAHOCTPYKTYp" [Dnekrponnsiit pecype]. U. 2 / B. A. 'opbynos, H. B. Cene3nesa, A.
JI. Hapmonbckmii ; denep. areHTCTBO Mo oOpa3oBaHHio, Ypanl. roc. YH-T uMm. A. M. T['opekoro, MOHI]
"HaHOoTeXHONOTHYU U TIEpCIIeKTUBHBIE MaTepuanbl” [u 1p.]. — DnekTpon. Aad. (1,17 M6). — ExatepunOypr :
[6. u.], 2008. http://elar.urfu.ru/handle/1234.56789/1547

. American Chemical Society
. eLibrary
. OO0 Hayunas snexTpoHHas 6ubinoreka

. EAXYS, Reaxys Medicinal Chemistry

2

3

4

5

6. Elsevier
7. ScienceDirect Freedom Collection
8. Scopus

9. SpringerLink

10. Springer Nature

11. Web of Science Core Collection

12. Web of Science

Marepuadasb s aun ¢ OB3

Becy kontent OBC mpencraBieH B Buiae (aiiioB crenuanbHOro (opmara i BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIsl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

ba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMBbI
http://www.iucr.org
http://www.crystallography.net

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUITJINHBI
PeHTreHOBCKHME U HEHTPOHHbIE METOIbI HCCJIEIOBAHUS MATEPHAJIOB

Caenennsi 00 OCHAIIEHHOCTH JUCHUNIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000opy/10BaHNEM U MPOrPaMMHBIM O0ecreyeHueM

Tabmwmia 3.1
Ne Buabl 3ansaTuii OcHAaLeHHOCTD CIeNHAJIBHBIX IlepeyeHsb JULEH3HOHHOTO
n/n MOMeLIeHHIT 1 MOMelleHn i UIs NMPOrpaMMHOro o0ecrne4eHns

CaMOCTOAITEJILHOH paboThI




Jlexkmum

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

HpaKTI/ILIeCKI/Ie 3aHATUA

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecto npenogaBaTens

IIOCKa ayJJUTOpHAA

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranuun

Meb6enb ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZCHTOB

PaGouee mecTo nperoaaBaTeJisd

Jocka aynuropHas

He tpebyercs

Tekymuii KOHTPOJIb U

Mebenb ayauTopHas ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXKYTOUIHAS KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
ArTeCTatiA E:o;;e;c(:;mn € KOJHACCTBOM Office 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo npenoaaBarens
Jocka aynutopHas
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