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COJNEPKAHHUE

Bug v tun npaxkTuk#, cnoco0, GopMel, MECTO M OPTaHU3ALUS €€ IPOBEICHUS
[lepedeHb IIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUSI IPU IPOXO0XKICHUN IPAKTUKH,
COOTHECEHHBIX C INITAHUPYEMBIMHU PE3yJIbTaTaMu OCBOCHHUSI 00pa30BaTEIbHOM
IIPOrpamMMBbl

MecTo NpakTHKH B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

O0BeM NPaKTUKH

CopepxaHue MpaKTUKU

®dopma OTYETHOCTH 110 MPAKTUKE

@DOH/J OLIEHOYHBIX CPEJCTB /JIsl IPOBEACHMSI IPOMEKYTOUHOM aTTeCcTaluu
o0yyaroImuxcs 1Mo MpakTuke

[lepeuenp yueOHOIM aUTEPATypHl U pecypcoB ceTu «VHTepHET», HEOOXOAUMBIX JIJIs
IIPOBE/ICHUS IPAKTUKU

[lepevyenp HHPOPMALMOHHBIX TEXHOIOTHUH, HCIIOIB3YEMbIX TIPU TPOBEICHUN
IIPAKTUKH, BKJIIOYas IIepeueHb POrpaMMHOI0 o0ecredeHns: 1 UH()OPMaIlMOHHBIX
CIIPABOYHBIX CHCTEM (IIPU HEOOXOIMMOCTH )

Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOM /1715 IPOBECHUS
MPAKTHKH

©
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1. Bua v THII IPAKTHKH, c110c00, GOpMBbI, MECTO U OPraHU3aLMs ee POBeAeHHA

1.1. Bun npaktuku:

[IpousBoacTBeHHas

Tun npakTuku:

Hayuno-uccnenoBarenbckas pabora

IIpousso0cmeennas npaxmuka npo8oOUMCs 8 Yesax NoaAyueHus NPpogdheccuoHarbHbIX YMeHUl
U onvlma npoghecCUOHAIbHOU 0esIMeNTbHOCIU.

1.2. Crioco0Ob! MpoBeeHNS TPAKTUKU:

CTallMOHapHas

Cmayuonaphot aeisemcs npakmuka, komopas nposooumcs ¢ bawlV (¢puruane) 1ubo 6
npoUILHOU OpeaHU3aYUU, PACNONONHCEHHOU HA Meppumopuy HAceleHHO20 NYHKMd, 8 KOMOpOM
pacnonodcen yHugepcumem (uiuan).

Briesnnasa

Buviesonou saensemca npakmuxa, Komopas npo8OOUMCsi 6He HACENIEeHHO20 NYHKmMA, 8
KOMOPOM pacnosiodcer ynugepcumem (gunuarn).

1.3. IlpakTrka MPOBOIUTCS B CIASAYIOMMX (hopmax:

JUCKPETHO 1O BUJAM MPAKTUKH

no 8UOAM NPAKMUK — NYMeM BblOeleHUs 8 KANeHOAPHOM YUeOHOM 2paguKe Henpepbl8HO20
nepuooa y4ebHo20 epemeHuU 01 NPOBeOeHUs. KANCO020 8Udd (COBOKYNHOCIU 8U008) NPAKMUKU,

1.4. Mecro npoBeieHUsI IPAKTUKY.

Opranuzanys TMpOBENEHUS MPAKTUKH, MPEIyCMOTPEHHON HACTOALIEH MpOrpamMMou,
ocymectBisiercss baml'V Ha oCHOBE JOTOBOPOB ¢ MPO(UIBHBIME OpPraHU3ALMSAMH, JEATEIBHOCTh
KOTOPBIX COOTBETCTBYET NPOGECCHOHAIbHBIM KOMIIETEHIMSM, OCBaMBaEMbIM B paMKax
00pa30BaTesbHOM MPOrpaMMBl.

[IpakTuka MoeT ObITh MPOBE/IEHA HETIOCPEICTBEHHO B YUEOHBIX U MHBIX MOJpPa3/IeICHHIX
bamlVy.

CryneHtsl, coBMermiarone oOydyeHHe C TPYAOBOM JEATENbHOCTHIO, BIpPaBE IMPOXOIHUTH
y4eOHYI0, NMPOU3BOACTBEHHYIO, B TOM YHUCIIE TPEAIUIUIOMHYIO TPAKTHKH, 10 MECTY TPYIOBOU
NeSITeIbHOCTH B CIydYasX, €clid NpoQecCHoHanbHas JesITeIbHOCTb, OCYIIECTBIAEMas HUMH,
COOTBETCTBYET TPEOOBAHUSM K COJICPIKAHHIO TPAKTHKH.

1.5. PykoBOACTBO IPAKTUKOM.

JInst pykOBOACTBAa IPAaKTUKOM, nIpoBoauMoM B baml'V, Ha3HadaeTrcss pPyKOBOJIUTEIb
(PyKOBOIMTENN) MPAKTUKU OT YHUBEPCUTETAa M3 4YHCIa JHUL, OTHOCALIMXCA K INpodheccopcko-
MpernoaaBaresbckoMy cocrtapy baml'y.

Jlis pyKOBOACTBa MPaKTUKOHM, MPOBOAUMONM B MPO(HUIBLHOM OpraHU3allii, Ha3HAYaIOTCS
pPYKOBOJUTENb (PYKOBOJIUTENM) NPAKTUKM W3 4YHUCJIA JIMIL, OTHOCSIIUXCS K MHPOeccopcKo-
npenofaBaTenbckoMy coctaBy baml'V, u pykoBoautenb (pyKOBOIWTENM) MPAKTUKU M3 YHUCIA
PabOTHUKOB PO HIILHON OpraHU3aIIH.

1.6. Opranuzanus NpoBeIeHUs MPAKTHKH.

Hamnpasnenue Ha npakTuky oopmisiercs npukazom baml'V ¢ ykazanuem Buaa u/wim THma,
CpOKa, MecTa MPOXOXACHUS MPAKTHKU, a TaKKe JAaHHBIX O PYKOBOAUTENISAX MPAKTHKU M3 YUCIA
JIUII, OTHOCSIIUXCS K TPOECCOPCKO-TIPENo1aBaTeIbckoMy cocTaBy baml'V.

2. [lepeyeHb MIaHNPYeMbIX pPe3yJIbTATOB 00yUeHHsl IPH MPOXOKIEHUH NPAKTUKH,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

2.1. OCHOBHO 11€JIbI0 HAYYHO-UCCIIEI0BATEIBCKON pabOTHI SABISETCS:

-3aKperieHue TEOPeTHMYECKUX  3HAaHUM, TOJY4YeHHBIX B XoAe OO0y4YeHHs 1o
COOTBETCTBYIOLIIEMY NPO(UIII0 HampaBieHUs MOATOTOBKM OakanaBpoB mo crtanmapty 04.03.01
Xumusi, yTBepKACHHOTO mpukazoM Munoopanayku Poccun ot 12.03.2015.1 Ne 210.



-ACIIOJIb30BAHUE TMPUOOPETCHHBIX TMPAKTHUYCCKUX HABBIKOB M OIBITA CaMOCTOSITCIbHOMN
po(eCCHOHATIBHON EeSITENbHOCTH ISl BBITIOJIHEHUST BBIMYCKHOW KBAJTU(PHUKAUOHHON pabOThI 10
PO(UITIO TOITOTOBKU

2.2. OCHOBHBIMH 3a/lauaMH Hay4YHO-UCCIICI0BATEIbCKON pabOThl 00YUAIOIINXCS SBIISIOTCSL:

- 3aKpeIUicHHe M YIIIyOJeHHE TEOPETUYCCKUX W MPAKTHUYSCKUX 3HAHUW 10 MPODUITIO
NOJArOTOBKM OakajiaBpa W TPUMEHEHHE OTHX 3HAHUN ISl pEIICHHS KOHKPETHBIX Hay4HO-
UCCIICIOBATEIbCKUX 3a/1a4 MPH BBHIIIOJHEHUHN BBITYCKHOM KBATU(UKAIHOHHON pabOThI;

- mpuoOpeTeHue ombiTa pabOThl HA COBPEMEHHOM HAyYHOM OOOPYJIOBAaHWH, HABBIKOB
JUIS  CaMOCTOSITEJILHOTO TIPOBEICHHUSI

oOpalieHuss C COBPEMEHHBIMH HAyYHBIMH MNpHOOpaMu

9KCIIEPUMEHTAJILHBIX HCCIEI0BaHUN;
- MPUOOPETEHHNE OMBITA TBOPUECKOM JEATEIbHOCTH; HaBBIKOB MIOMCKA PELICHHUS HOBBIX 3ajad,
OTIbITa TPYIIOBBIX OIEHOK M B3aMMOOIICHOK (B TOM YHCJIE PELIEH3UPOBaHUS 00yUYaloUMUC padoT
JpYT Apyra; ONIMOHUPOBaHKUE 00YJaIOIUMHUCS pedepaToB, HCCIEOBATEIBCKUX TUIUIOMHBIX PadoT).
- TmpuoOpeTeHus: YMEHH W HaBBIKOB: OOpaOOTKM U MpeicTaBiieHUs (B BUIE IOKIIAJOB,
OTYETOB, HAYYHBIX NYyONMKAUil U T.A.) SKCIEPUMEHTAJIbHBIX PE3YJIbTATOB C HCIOJIb30BAaHUEM

COBpeMeHHOﬁ BBIUMCIIMTEILHOM TCXHHUKHU,

COTJIACHO JIEUCTBYIOIIEH
CHCTEMBI CTaHJIapTOB; LIEJICHANIPABICHHOI0 TIOMCKA U cOopa JIUTepaTyphl 110 TEME BBIITYCKHON
KBAJTM(PHKAIIMOHHOHN pabOThI, yMEHHUS aHATM3UPOBATh HAYYHYIO JIUTEPATYPY;

KBaJTM(HKAIIMOHHOMN pabOoTHI.

O(I)OpMJ'ICHI/IH OKCIICPUMCHTAJIbHBIX  PE3YJIbTATOB,

HAKOIINICHUC JOKCIICPUMCHTAJIBHOIO H TCOPCTHUUYCCKOIO Marcpualia I BBIHYCKHOﬁ

2.3. Komnerenmuu oOyuaromerocsi, opMupyembie B pe3yabTaTe IpOXOKICHUS IPAKTUKU:

Pesynbrarsl 00yuenus

dopmupyemasi KomnereHuus (c
yKa3aHHEM KO0J1a)

[Tpum
€4aHu
e

3HaHusd

3HaTh: TEOPETUUYECKUE OCHOBBI 0a30BBIX
XUMHUYECKHUX AUCIUTIINH

OIIK-1 - ctocoOHOCTBIO
MCIOJIb30BaTh MOJIyUYEHHBIC 3HAHUS
TEOPETUYCCKUX OCHOB
(byHIaMEHTATbHBIX Pa3/IeNioB
XMMUH TIPY PELICHUN
npodecCHOHANBHBIX 3324

3HaTh: CTaHJAPTHBIE METOJBl  MOJIy4YCeHHS,
UICHTHOUKAMA W KCCICJOBAHHS  CBOWCTB
BEIICCTB M MaTEepHaJoB, MpaBuia 0OpabOTKU M
ohopmIteHuUs pe3yabpTaTtoB paboTsl, HopMbl Th

OIIK-2 - BilajieHEM HaBBIKAMHA
XUMHYECKOTO IKCIIEPHMEHTA,
OCHOBHBIMH CUHTETUYECKHUMH U
aHAJIUTUYECKUMHU METOAaMU
MOJTyYEHUS M UCCIICIIOBAHUS
XUMUYECKUX BEIIECTB U PEAKIIUN

3HaTh: MaTeMaTUYECKHI1 armapar,
HEOOXOIUMBIH JUIS peIIeHHS
npodecCHOHAIBHBIX 3a7a4d B 0071aCTH XUMHU U
MaTepHaJIOBEACHUS

3HaTh: OCHOBHBIE TEOPETHUYECKHUE MOJIOKEHUS
CMEXHBIX C XUMHUEHN €CTECTBEHHOHAYYHBIX
JUCTTATIITUH

OIIK-3 -

CHOCOOHOCTBIO MCIOJIH30BaTh
OCHOBHBIE 3aKOHEI
eCTeCTBeHHOHay‘-IHI)IX JOUCIIUIIJIINH B
MpodeCCHOHATBEHON IEATETHLHOCTH

3HaTh:  CTAaHAAPTHBIE  METOABI  TIOWCKa,
00paboTKM M aHanM3a HAyYHOW HMH(pOpMauuu ,
npaBuia 00paboOTKH U OQOPMIICHHUS Pe3yIbTaTOB
MoKcka, 00pabOTKM M aHAJIM3a

OIIK-5 -

CIOCOOHOCTBIO K TIOUCKY U
NEPBUYHON 00pabOTKE HAYUHOH 1
HAYYHO-TEXHUYECKOW MH(pOpMaIu




3HaTh: OCHOBHBIC XapaKTEPUCTUK M CBOWMCTBA
KOMITOHCHTOB XMMHUYECKUX MPOU3BOJICTB: THIIBI
u CTCTICHb BO3JCHCTBUS  XUMHUYECKUX
MPEIPUIATHH Ha OKPYIKAIOIIYIO CPelLy, TpaBuiia
paboTel Ha  OOOpPYIOBaHMM W  TEXHUKHU
Oe3omacHOCTH

OIIK-6 -

3HAHHEM HOPM TEXHUKH
0e30MacHOCTH U YMEHHEM
peann3oBath UX B 1aOOPATOPHBIX U
TEXHOJOTUUECKUX YCIOBHSX

3HaTh: OCHOBHBIC METOJbI CHHTE3a M aHaJIH3a
XUMHYECKUX  BEHISCTB, NpUHIUNA pPabOTHI
CTaHIAPTHBIX JTa0OPATOPHBIX IPHOOPOB.

nK-1

CIOCOOHOCTBIO BBIIOJIHATE
CTaHIAPTHEIE OTIePaITuH TI0
MpeaIaracMbIM METOIHKAM

3HaTh: CTaHIAPTHBIE METOABI IPUMEHEHHUS
COBPEMEHHOH anmapaTypbl IIpHU IPOBEACHUN
HAaYYHBIX MCCIIEOBAaHUN, HICHTU(UKALUN U
MCCIIEIOBaHUs CBOMCTB BEILIECTB U MaTEPHAJIOB,
npaswiia 00padoTKu U 0hOpMIICHHS
pe3ynpTaToB paboThl, HOpMEI Th

K-2

BJIa/ieHHeM 0a30BBIMH HABBIKAMH
HCTIOJIb30BAaHUSI COBPEMEHHOM
anmnapaTtypsl IpHU MIPOBEACHUN
Hay4HbIX HCCIEIOBaHUI

3HaTh: OCHOBHBIE ATAlbl U 3aKOHOMEPHOCTH
dbopmupoBaHUs (b yHIIaMEHTATBHBIX
XUMUYECKUX OHATUI

[IK-3 Bmagenuem cucremMou
byHIaMEHTAIBHBIX XUMHUYECKUX
HOHATHH.

3HaTh: OCHOBHBIC ATAITbI PAa3BUTHS XUMUM,
Hay4YHBIE JOCTWKCHHS HanOoJiee BBINAOIIIXCS
OTCUYECTBCHHBIX U 3apyOCIKHBIX XUMHUKOB,

UX BKJIAJ B pa3BUTHE XUMUHU.

MK-4

CIOCOOHOCTHIO MIPUMEHSTH
OCHOBHBIC  €CTECTBEHHOHAYYHBIC
3aKOHBI u 3aKOHOMEPHOCTH

PasBUTHS XUMHYECKOH HAyKd IPH
aHaJIM3e MOJIy4YeHHBIX Pe3yIbTaTOB
MOJTy4YEHHBIX PE3yJIbTaTOB

3HaTh: BOBMOXKHOCTH, JIOCTOUHCTBA U
HEJOCTATKH, a TAKKe TPAHUIIBI IPUMEHIUMOCTH
COBPEMEHHBIX CTaHIAPTHBIX
po(heCCUOHABHBIX TEXHOJIOTHI 00paboTKH
pe3yIbTaTOB HAYYHBIX SKCIIEPHUMEHTOB

MNK-5 -

CIIOCOOHOCTBIO HoJTy4aTh 7
o0OpabatbIBaTh pe3yIbTaThl
Hay4HbIX JKCIIEPUMEHTOB c
HOMOIIBIO COBPEMEHHBIX

KOMITBIOTECPHBIX TEXHOJIOT Ui

3HaTh: OCHOBHEBIC npaBujia BECACHUIA Hay‘lHOﬁ

JIMCKYCCHH
3HaTh: OcHoBHbIE TpeOoBaHUsI K
CTCHJOBBIM/YCTHBIM JOKJIa/1aM npu
NPE/ICTABICHUN  TTOJyYEeHHBIX pe3ynIbTaToB
HUP

K-6 -

BIIAJICHUEM HaBBIKAMHU
MIpeJICTaBICHUS MOJTY9€HHBIX
pe3ylbTaTOB B  BHJE KPaTKHUX

OTYECTOB U Hpe3€HTaHHfI

VYMmenusa

YMeTb: BBINOIHATH CTaHAAPTHBIE TEHCTBUS
(xkmaccuduKkaus BEeImecTB, COCTABICHUE
CX€M MPOIIECCOB, CHCTEMAaTHU3allls JaHHBIX
U T.I1.) C Y9€TOM OCHOBHBIX ITOHSTHH H
00IINX 3aKOHOMEPHOCTEH, (OPMYITUPYEMBIX
B paMKax 0a30BBIX XUMHYECKHUX JUACIUTLTIH
YMeTb: pemaTh TUIOBbIE yueOHbIe 3a/1aun
110 OCHOBHBIM (0a30BbIM) XUMHUECKUM
JUCHUTUTMHAM

OIIK-1 - crtocoOHOCTBIO
WCIIONIb30BaTh MOJIyYCHHBIC 3HAHUS
TEOPETUYECKUX OCHOB
(GyHIaMEHTAIBHBIX Pa3zeiioB
XUMHUH [IPUA PELICHAN
npoecCUOHAIBHBIX 33/1a4

YMeTs: MMPOBOAUTH NPOCTHIC XUMHUYCCKUC
OIIBITHI 11O Ipe€ajiara€MbIM METOJUKaAM

OIIK-2 - BirageHreM HaBLIKAMU
XUMUYIECKOTO IKCIIEPUMEHTA,
OCHOBHBIMH CUHTETHUYECKHUMH U
AHAJIMTUYECKUMH METOIaMU
MIOJIYYCHHUS ¥ UCCIICAOBAHUS
XUMHAYECKHUX BEMICCTB M PEAKITHII




YMeTh: peuiaTb TUIIOBLIC y‘{e6HBI€ 3aga4u 110
OCHOBHBIM pa3acjiaM MaTEMAaTUKU U
C€CTCCTBCHHOHAYYHBIX OUCHUILIIINH

OIIK-3 -

CHOCOOHOCTBIO MCIOJIH30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUIUIMH B
po(heCCHOHAIBHOMN ESTEIbHOCTH

YMeTh: IPOBOAUTH aHAIN3 HAYYHOH
nHpopmaruu u GopMyYIUPOBKY Ha UX
OCHOBE BBIBOJIOB U IIPEJIOKEHUN

OIIK-5 -

CHOCOOHOCTBIO K IOUCKY U
MepBUYHOM 00pabOTKEe HAyYHOW U
HAYYHO-TEXHUYECKOW MH(POpMAaIu

VMeTh: NCOIB30BaTh TEXHUICCKHUE cpeacraa
AJ11 U3MEPCHUS OCHOBHBIX ITapaMETpPOB
TEXHOJIOT'MYECKOI'O IIpouecca

OIIK-6 -

3HAaHHEM HOPM TEXHHUKH
0e30MmacHOCTH U YMEHHEM
peann3oBaTh UX B TaOOPATOPHBIX U
TEXHOJIOTHUECKUX YCIOBHSIX

VYMETh: BBIIOIHITH OCHOBHEIC orepanumn
BBINIOJIHACMBIC ITPU CUHTE3C U aHAJIN3€
XHUMHYECKHUX COCIHMHEHHI

K-1

CIIOCOOHOCTBIO BBIIOIHSTH
CTaHJAPTHBIC OII€palu 110
npeajiaraCMbIM METOAMKAM

YMeTh: IPOBOJUTH XUMHUECKHE SKCTIEPUMEHTHI
C MCIIOJIb30BAHUEM COBPEMEHHOM anmaparypsl

K-2

BJaJieHuEM 0a30BBIMH HAaBBIKAMHU
HCIIOJIB30BaHUSl COBPEMEHHOMU
anmnapaTtypsl IpU MPOBEACHUN
Hay4HbIX HCCIEIOBAHUI

YMeTh: IMPUMCHATH OCHOBHBIC
(bYHI[aMCHTaHBHLIe XUMHWYCCKUC ITOHATHUA

I1IK-3 Bnanenue - cucremoi
(byHIaMEHTAIbHBIX XUMHUYECKUX
HOHSITHI

VYMeTh: OICHUBATh XUMHWYCCKHC ITIOHATHA U
3aKOHEI B CIIOJKHOM CHCTEME BO33peHHﬁ
COBpeMeHHOﬁ XUMHUHA

MK-4

CIIOCOOHOCTHIO NPUMCHATH
OCHOBHBIC CCTCCTBCHHOHAYYHbIC
3aKOHbI n 3aKOHOMECPHOCTHU

Pa3BUTUS XUMUYECKON HAYKH IIPU
AHAJIU3€ MOJIYYECHHBIX PE3YIbTATOB

YMeTh: IPUMEHSTh COBPEMEHHBIC CTAHIaPTHBIC
po(h)eCCHOHAIBHBIE KOMITBIOTEPHBIC
TEXHOJIOTHH TIOJTyYEeHUsI © 00pabOTKH
PEe3yJIbTaTOB HAYYHBIX SKCIIEPUMEHTOB

IK-5 -

CIIOCOOHOCTBIO MOJy4aTh "
00pabaTsIBaTh pe3yIbTaThl
HayYHBIX IKCIIEPUMEHTOB c
HOMOIIIBIO COBpPEMEHHBIX

KOMITBIOTCPHBIX TEXHOJIOT UM

YMeTb: BBICKa3bIBaTh CBOIO TOUKY 3PEHUS U
y4acTBOBATh B TMAJIOTe (CTYICHT-CTYACHT,
CTY/ICHT-IIPETIO IaBaTeb, CTYIEHT-COTPYIHUK
naboparopun).

YMeTh: BBIACTATD TJIaBHBIC PE3YJIBTAThI IPH
MOJITOTOBKE K CTEHJIOBBIM/YCTHBIM JIOKJTAJIaM.

IIK-6 -

BJIaACHUCM HaBbIKaMH
MMpeaACTaBJICHUA MOJIYYCHHBIX
pe3yJabTaTOB B  BHUAC  KPATKHUX

OTYECTOB U Hp63€HTaHHfI

Bnanenun
i
(HaBBIKH
/ OTBIT
JIeSTEIlb
HOCTH)

Brnaners: HaBbIkaMu paboThI ¢ y4eOHOH
JIUTEPATYPOM IO OCHOBHBIM XUMUYECKUM
JUCHUIIIMHAM

OIIK-1 - ctoco6HOCTBIO
HCIIOJIb30BaTh MMOJIYUCHHBIC 3HAHUSA
TEOPETHYECKUX OCHOB
(byHIITaMEHTaIbHBIX Pa3/IeiioB
XUMHUH [IPUA PELICHAN
npodhecCHOHANBHBIX 33124

Branets 6a30BbIMU HaBBIKAMH MPOBECHUS
XUMHUYECKOT0 IKCIIEPUMEHTa U 0(popMIIeHUS
€ro pe3yJbTaToB

OIIK-2 - BirageHreM HaBLIKAMU
XUMHUYECKOr0 KCIIEPUMEHTA,
OCHOBHBIMH CUHTETHUYECKHUMH U
AHAJIMTUYECKUMH METOIaMU
MIOJIYYCHHUS ¥ UCCIICAOBAHUS
XUMHAYECKHUX BEMICCTB M PEAKITHII




Bnanets: HaBbIKaMu paboThI ¢ y4eOHOM OIIK-3 -

JIUTEepaTypoil, OCHOBHOM TEPMHUHOJIOTHEN U CITOCOOHOCTBIO UCITOJIB30BATh
MOHATUHHBIM anmnapaToM 0a30BbIX OCHOBHBIC 3aKOHBI
MaTEeMaTUYECKUX U €CTECTBEHHOHAYYHBIX €CTEeCTBCHHOHAYYHBIX JUCIUIUINH B
JUCTIATITAH pohecCHOHATBHOHN IEATENbHOCTH
Brnanets 6a30BbIMHM HABLIKAMH IIOUCKA, U OIIK-5 -

00pabOoTKN Hay4IHOU HH(OPMAITUH CITOCOOHOCTBIO K TIOUCKY U

MepBUYHON 00pabOTKe HAYIHOU 1
HAYYHO-TEXHUYECKOW MH(pOpMAaIu

Brnaners HaBbikamu pabOTHI HA OIIK-6 -
XUMHYECKOM 000pYy/IOBaHUU, IPUHIUNIAMH | 3HAHUEM HOPM TEXHUKH
pac4€ra TEXHOJIOIHYECKUX PEKUMOB 0e30MaCHOCTH M yMEHHEM

peann3oBaTh UX B 1a0OPaTOPHBIX U
TEXHOJIOTHYECKHUX YCJIOBHSIX

Bnaners: HaBblkaMu BbINIONHEHUS cTaHaapTHbIX | ITK-1

OTIEpaIMii 110 Tpe/IaraéMbIM METOTUKAM CIOCOOHOCTBHIO BBIIOJIHATE
CTaHJapTHLIE ONEPaIUH 110
MpeaJiaraéMbIM METOANKAM

Brnagers 6a30BBIMU HaBBEIKAMH UCITOIb30BAHUSA IK-2

COBpPEMEHHOH anmnapaTypbl Ipy NPOBEIEHUU BJIaJicHHEeM 0a30BBIMH HABBIKAMHU
Hay4YHBIX HCCIEIOBAHUI HCIIOJIb30BaHUSI COBPEMEHHOU
anmnaparypsl Ipy NPOBEACHUH
Hay4YHBIX HCCIEeI0OBaHUM

Biragers cucteMoil 0a30BBIX [IK-3 Baagenue  cucremoiu

dyHIaAMEHTAIBHBIX XUMUYECKUX MTOHSITHIA byHIaMEHTAIBHBIX XUMHUYECKUX
HOHATUH

Biagers: HaBeIKaMH 00S13aTEILHOTO IIK-4

03HAKOMIIEHHS C TIPEABICTOPHE TOTO MM HHOTO | CITOCOOHOCTHIO MPUMEHSTH

BOIPOC TTOCTABJIEHHOTO B €r0 TPAKTHYECKOM OCHOBHBIE  €CTECTBEHHOHAYJHBIE

HAyYHOH U MeIarOTHYECKOM AeSTeIbHOCTH. 3aKOHBI u 3aKOHOMEPHOCTH

Pa3BUTUS XUMHUYECKON HAyKH MpH
AHAJIU3€ MTOJIYYCHHBIX PE3yJIbTaTOB
MOJIy4YEHHBIX PE3YJIbTaTOB

Bragers: HaBBIKAMH UCTIOIB30BAHUS K-5 -

COBPEMEHHBIX CTaHIaPTHBIX CIIOCOOHOCTRIO MOJIy9aTh u
npoQeCCHOHATLHBIX KOMITBIOTEPHBIX o0OpabartbIBaTh pe3yabTaThl
TEXHOJIOTHIA MOy4eHusI 1 00pabOTKH HAy4YHBIX JKCIIEPUMEHTOB c
PE3yIbTaTOB HAYYHBIX IKCIIEPUMEHTOB IIOMOIIIbIO COBPEMEHHBIX

KOMITHIOTEPHBIX TEXHOJIOTHA

Bnaners: BnageTs HaBbBIKAMU YYacTHS B IIK-6 -

MHOTOCTOPOHHEW HAay4yHOU Oecesie, UCTIONb3ys B | BIaJICHUEM HaBBIKaMH
YCTHOM pedr CIePUISCKYI0 XUMUIECKYIO MIPEICTABICHUS TTOTYICHHBIX
TEPMUHOJIOTHIO pe3ylbTaTOB B  BHJE KPaTKHUX

OTYECTOB U Hp63€HTaHHfI

3. MecTo NPAKTHKH B CTPYKTYpPe 00pa30oBaTe/IbHOM NPOrpaMMBbl

Kypc "Hayuno-uccnenoBarenbckas paboTa" OTHOCUTCS K BAPMATUBHOM YacTH
npoecCHOHATLHOTO MHKIIa 00pa3oBaTebHOM mporpamMMbl 04.03.01 «Xumusy» 1Mo HarpaBICHUIO
NOAroTOBKU «Pu3ndecKas XUMHU».

HayuHo-uccnenoparenbckas pabota IpoBOAUTCS HA YETBEPTOM Kypce B 1 cemectpe




[IpoxoxkeHre Hay4HO-HUCCIIEI0BATENLCKOM paboThl 0a3upyeTcss Ha 3HAHUAX U YMEHUSX,
MOJIyYEHHBIX O0YyYarolIMMHCS pPaHee B XOJleé OCBOCHHS MPOTrPaMMHOI0 MarepHala psia yueOHBIX

JUCHUITIINH:

MHpexc 1 HauMeHOBaHKE NPEAIIECTBYIOLIEH, TEKYIITUI
JICTIATUTAHBI (MOIYIIST)

Wupiekc 1 HAaMMEHOBaHUE TIOCIICYIOICH
JUCTIATUTAHBI (MOZYIIST)

- b1.5.07 ®u3uka

- b1.5.08 Heopranudeckasi XuMust

- 51.5.09 Ananutrndyeckast XMMUs

- b1.b.10 Opranmueckas XUMHS

- b1.b.11 ®u3udeckas xumMus

- b1.b.13 Xumudeckast TEXHOJIOTHSI

- b1.5.16 TexHoreHHbIE CUCTEMBI K
SKOJIOTHYECKUNA PUCK

- b1.B.1.02 XuMuueckue 0CHOBBI 3KOJIOTHH

Bb1.5.14 BricOKOMOIEKyYIApHBIE COETUHEHUS

b1.B.1.09 KuneTnka paanKaibHBIX peaKIiuit
- b1.B.1.IB.08.01 OcHOBHI TeOpeTHIECKON TEPMOXUMUHU

- b1.b.15 Komnonanast XuMus

4. O0beM NPaKTHKHU

OO0miasi TpyIOEMKOCTh COCTaBISIeT ISl Bcex (GopM OOy4deHHs] COCTaBisIeT 3 3aueTHbIC
equnusl (108 akanemuueckux yacoB), u3 Hux ®KP 1 gac, CP 107 gyacos

5. CoaepixkaHue NPAKTHKH

Paznensr (3Tamsn)
MPaKTUKU

Bunst u conepikanue paboT, B T.4. CAMOCTOSTEIbHAS
pabota o0yJaromerocs

dopMa TEKYILIETO
KOHTPOJIS U

MPOMEKYTOYHAs
aTTecTanus

1. | [ToagroroBUTENBLHBIN

WHeTpykTax 1o 0€30macHOCTH TPy/ia U M0KapHOH

[Tman paGoTl,

JTall. 6e3011acHOCTH. IIpoBEpKa

CtpyKTypa MpOHU3BOJICTBA M OPraHU3ALUH TPY/Ia. MOCETaeMOCTH
O3HAaKOMJICHUE yYalUXCS C MIPEINPHUITHEM.
TexHuveckue (BcrioMoraresbHble) CIIyKObl, UX 3a1a4H,
OCHOBHbIE (DYHKIIUH.
[TaTenTHas npopaboTka no Teme uccienoanusa. Coop
HayYHO-TEXHUUYECKOH JIUTEPATyphl, METOAUK
UCCIIeIOBaHMS, AaHAJIM3A.

2. | OcHOBHOI 3Tall. [pakTryeckoe 03HaKOMJICHUE c o0beKTaMu [IpencraBnenue
WCCIIEIOBAaHUH, C METOJOJIOTHEH W METOANKAMH pe3yibTaToB,
MIPOBEJCHUSI HAYYHO-MCCIIEAOBATEIBLCKONH PaboOThI 110 MOJITOTOBKA
TEeM€  BBITYCKHOW  KBaJIM(HUKALMOHHOW  paboThl or4era
GakanaBpa
COop OSKCHEpUMEHTANBHBIX  JIAHHBIX 10  TeMe
HCCIIEOBAHMS, CTATUCTHYECKAS 0b6paboTka
pe3yIbTaToB UCCIIE/IOBAHNSI. Hanucanue

JUTEPaTypHOro 0030pa M 3KCIEPHUMEHTAIBFHONH YacTh
BBITTYCKHOW KBaNU(UKAIMOHHOW PabOTHI MO TPOQHUITIO
TIOITOTOBKH

3. | 3axiIroYnTeNbHBIN dTAIl.

CtpykTypupoBanue wHGOpMAMM W PE3yIbTaTOB €€
aHanu3a; o(hopMIIEHHE OTYETA; IIOATOTOBKA K 3AIINUTE U
3alluTa OT4YeTa

3ammra oTdyeTa

HUTOro

mudhepeHInpoBaHHbBIN
3a4eT C OLEHKOI




6. ®opMa 0TYETHOCTH 110 NPAKTHKE

B kayectBe OCHOBHOI (POpPMBI W BUAA OTYETHOCTH UL BCeX (HhOopM OOydEHHUS CTYIEHTOB
YCTaHABIIMBAETCS OTYET MO MpakTHke. [Io OKOHUYaHUU MPAKTUKU CTYIEHT CAaeT KOPPEKTHO, MOJIHO
Y aKKypaTHO 3allOJHEHHBIA OTYET 10 MPAKTUKE PYKOBOAMTEIIO IMPAKTHUKU OT COOTBETCTBYIOLIEH
Kadeapel.

[TpomexyTouHass aTTecTalys MO UTOraM HPAKTUKU MOXKET BKJIKOYATh 3alUTy OTYETa B
3aBHCHUMOCTH OT TpeOoBaHMII 00pa30BaTENbHOrO CTaHAApTa [0 HAMpPABJICHUIO IOATOTOBKH
(cienuanbHOCTH).

HroroBoii (opmoil KOHTpOJIsI 3HAaHWUH, YMEHMM W HABBIKOB I10 TPAKTHKE  SIBJISETCS
QG GepeHIIMPOBAHHBIN 3a4€T C OIICHKOH.

3aueT Mo MpaKTUKE CIYKUT JUIS OLUEHKH paboThl CTylIEeHTa B TEYCHHE BCEro Mepuoja
NPOXOXKICHUS TPAKTUKA W TPU3BaH BBIABUTH YPOBEHb, IPOYHOCTH M CHUCTEMATHYHOCTH
MOJIyYEHHBIX UM TEOPETHYECKHX W MPAKTUYECKUX 3HAHUU, MpuoOpeTeHHus: NmpodecCHOHATbHBIX
YMEHUH M HaBBIKOB, YMEHHE CHHTE3MPOBAThH TOJYYECHHBIC 3HAHUS M MPUMEHSITh MX B PEIICHUU
MPAKTUYECKUX 3a7a4. Bompock! mpenoiaraloT KOHTPOJIb 00X METOIMYECKUX 3HAHUN U YMEHUH,
CIIOCOOHOCTh CTYJIEHTOB IPOMJUIIOCTPUPOBATh UX MPUMEpPAMU, UHIUBUIYaIbHBIMU MaTepHallaMH,
COCTaBIICHHBIMU CTYJCHTAMH B TEUCHHE MPAKTUKU.

[To uroram nudQepeHIMPOBaHHOTO 3a4eTa BBICTABIISCTCS OLIEHKA «OTIMYHO», «XOPOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHO.

Ciyyau HEBBIIIOJIHEHHUS IPOIPaMMBbI IIPAKTUKH, IIOJYUYEHHUSI HEYJOBJIETBOPUTEIHLHON OLIEHKH
OpU  3allUTe OT4YeTa, a TakKXKe HEMPOXOXKICHHUS TMPAKTHUKU TPUHAIOTCA AaKaJIeMHYeCKOi
3a/10JKEHHOCTBIO.

AkaneMudeckasi 3aJ0JDKEHHOCTh TMOAJICKHUT JMKBUIAIMM B YCTaHOBJIEHHBIE JEKaHATOM
CpPOK.

7. ®oHJ OLEHOYHBIX CPEICTB A MPOBEICHU IPOMEKYTOYHOH aTTeCTAlUU
o0yyarommxcs 1o NPaKTHKe

7.1. IlepeyeHb KOMIETEHIIUN C YKa3aHHEM 3TaIrloB UX (OPMUPOBAHUS B MIPOLIECCE OCBOEHUS
00pa3oBaTeNbHON IPOTrPAMMBI.

Kon HaumenoBanue Oransl GOPMUPOBAHUS KOMIIETEHIINU

KOMIETEHINH KOMITETEHIINU

OIIK-1 CIOCOOHOCTBIO 3HATh: TEOPETHUECKHE OCHOBBHI IToxroToBUTENBHBIN 3TA
HCTIONB30BaTh 0a30BbIX XUMHYECKUX JUCIHUILUINH
MIOJTyYCHHBIEC 3HAHU YMeTb: BBINOIHATH CTaHIapTHBIE OCHOBHO yTan
TEOPETUUECKHUX OCHOB JercTBUS (KaccuuKamms
(byHIaMEHTaIbHBIX BEIIECTB, COCTABJICHNE CXEM
pa3fenoB XUMUU NpH MIPOLIECCOB, CUCTEMATH3ALIUS
pemeHnu JAHHBIX U T.II.) C YUETOM OCHOBHBIX
podecCHOHANBHBIX TIOHSATHH M O0IINX
3a1a4 3aKOHOMEPHOCTEH,

(opMyIHpYyEeMbIX B paMKax
0a30BBIX XUMHYECKUX JUCIUIUINH
YMeTh: peniath TUIOBbIE yueOHbIe
3a[1a4i 110 OCHOBHBIM (0a30BBIM)
XMMHUYECKHM JTUCHIUILIHHAM
Brnaners: HaBbIKaMu pabOTHI € 3aKJIFOYUTENBHBIH Tan
y4e0HOM JUTEepaTypoi 1o
OCHOBHBIM XMMHUYECKHM

JUCIIUIIJTIMHAM
OIIK-2 BJIaJIEHUEM HaBBIKAMU 3HaTh: CTAaHIAPTHBIE METOIbI IToaroroBUTENBLHBIN 3TAIT
XHMHYECKOTO MOJTyYCHHUS, HICHTUDUKAIUH U
JKCIIEPUMEHTA, HCCIICAOBAHMS CBOMCTB BEICCTB U
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OCHOBHBIMH
CHUHTETHYECKHMU U
AHAJIMTHYECKUMH
METOJaMH TIOTYICHUS
M WCCIIEN0OBAHMS
XMMHYECKHX BEIIECTB
1 peaKuui

MaTepHaJloB, IIpaBuiIa 00paboTKU 1
opOopMIICHHS PE3yIHTATOB PabOTHI,
HopMmbl Th

YMeTh: MPOBOANUTH MPOCTHIE
XMMHUYECKHE OIBITHI 110
MIPEATIaraéMbIM METOINKAM

OCHOBHOM dTan

Bnaners 6a30BBIMU HaBBIKAMH
MIPOBECHUS] XUMUIECKOTO
9KCTIEPUMEHTA U O(OPMIICHHS €TO
pe3yIbTaToB

3aKII0YHATENBHBIN dTall

OIIK-3 CHOCOOHOCTBIO 3HaTh: MaTeMaTUYEeCKUH amnmapar, [MoaroroBuTeNbHBIN 3TAM
HCTIONb30BaTh HEOOXOANMBIH JUISl peleHUs
OCHOBHBIE 3aKOHBI podecCHOHANBHBIX 33/1a4 B
€CTECTBEHHOHAYUHBIX 00J1acT! XUMHUH U
JMCLUTUINH B MaTepHaoBeICHUS
npodeccHoHaIBLHOMN 3HaTh: OCHOBHBIE TEOPETUUECKUE
JEATETbHOCTH TIOJIO>KEHHS CMEXKHBIX C XMMUEH
€CTECTBEHHOHAYYHBIX JUCIUILINH
YMeTh: pemats THIOBBIE yueOHbIle | OCHOBHOI STam
3a7[a4M 110 OCHOBHBIM pa3zieiaM
MaTeMaTuKd 1
€CTECTBEHHOHAYYHBIX JUCIUIIINH
Brnanets: HaBBIKaMU pabOTHI ¢ 3aKIFOYUTENBHBIN Tan
yueOHOI1 JTUTEpaTypoll, OCHOBHOU
TEPMUHOJIOTUEN U TOHATUHHBIM
anmapatoM 0a30BbIX
MaTeMaTH4eCKUX U
€CTECTBEHHOHAYYHBIX TUCLIUIIMH
OIIK-5 CHOCOOHOCTBIO K 3HAaTh: CTAaHAAPTHBIE METOMABI IToxroToBUTENBHBIN 3TA
MOUCKY M NEPBUYHOI roucka, oOpabOTKH U aHaM3a
00paboTke HAYYHOH U | HAYYIHOW HHPOPMAIIUH , TIPABUIIA
HAyYHO-TEXHUYCCKON 00paboOTKH 1 0POPMITCHHS
nHpOpMALIN pe3yIbTAaTOB IOKCKA, O0O0PabOTKH U
aHaIM3a
YMeTh: IPOBOIUTH aHAIIN3 OcHOBHO 3Tamn
Hay4YHOH MHPOPMAIMU U
(OpMyIHPOBKY Ha HX OCHOBE
BBIBOJIOB M TIPEIJIOKEHUI
Brnanets 0a30BbIMH HaBBIKAMH 3aKJIFOYUTENBHBIHN Tan
HOMCKa, 1 00pabOTKU Hay4YHOI
uHpopMaLK
OIIK-6 3HAHUEM HOpM 3HaTh: OCHOBHBIE XapaKTepUCTUK U | IloAroToBUTENBHBIN TaN
TEXHUKH 0€30IIaCHOCTH | CBOMCTBA KOMIIOHEHTOB
U YMEHUEM XMMHUUYECKHUX MTPOU3BOJICTB: TUIIBI U
peanan3oBaTh UX B CTENEHb BO3IEHCTBUS XUMUIECKIX
71a00paTOPHBIX U MIPEANIPUATHI Ha OKPY’KAIOIYIO
TEXHOJIOTHYECKUX cpeny, paBuiIa paboThl Ha
YCIIOBHSIX 000pyI0BaHNN M TEXHUKU
6e301macHOCTH
YMeTh: NCTI0JIb30BaTh TexHUYeckue | OCHOBHOM 3Tam
CpeZCTBa ATl U3MEPEHUS
OCHOBHBIX ITapaMeTPOB
TEXHOJIOTHYECKOTO Iporecca
Brnaners HaBBIKaMu paboOTHI Ha 3aKITIOYUTETBHBIA ATl
XIMHYECKOM 000pyZOBaHHH,
NIPUHLMUIIAMHU pacuéTa
TEXHOJIOTHYECKUX PEKIMOB
TIK-1 CIIOCOOHOCTBIO 3HaTh: OCHOBHBIE METO/IBI CHHTE3A IToaroroBUTENBLHBIN 3TAI
BBITIOJIHATH 1 aHaJIM3a XUMHUYECKHUX BEIIECTB,
CTaH/apTHbIE MIPUHIMIA PAOOTHI CTaHAAPTHBIX
oIeparyy 1o 11a00paTOPHBIX MPUOOPOB.
IIpeIaraéMbIM YMeTh: BBINOJIHATH OCHOBHBIE OcHOBHOI yTan
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METOAUKaM

oTepalnyy BBIIOJIHSEMbIE IPU
CHHTE3€ Y aHAJIN3€ XUMHUECKHUX
COCTMHCHUN

Biagers: HaBBIKAMU BBIITOIHEHHS
CTaHJApPTHBIX ONEPALUN 1O
TpeJyIaraéMbIM METOIUKAM

3aKII0YHNTENBHBIN JTall

T1K-2 BJIaJ€HUEM 0a30BBIMHU 3HaTh: CTaHAAPTHBIE METOMBI IToaroroBUTENBLHBIN 3TAIT
HaBBEIKAMH MIPUMEHEHHUS] COBPEMEHHOI
HCIIOJIE30BaHMUS anmapaTypsl P IPOBEICHUU
COBpPEMEHHOI HAYYHBIX UCCIICIOBAHMIA,
anmaparypsl pu UACHTU(DUKAIIMA U UCCIICIOBAHUS
MPOBEICHUM HAYYHBIX | CBOWCTB BEUICCTB U MAaTEPUAJIOB,
HCCIIeI0BaHUI npaBuiia 00paboTKu 1 oopmIIeHHS
pe3ynbTaTtoB padoTsl, HopMbl Th
YMeTh: MPOBOUTH XUMUICCKHE OCHOBHOM Tar
9KCIICPUMEHTBI C HCITOJIB30BAHUEM
COBPEMEHHOU anmaparypbl
BnageTs 6a30BLIMH HaBBIKAMH 3aKII0UNTEILHBINA dTAIl
HCIIONIb30BaHMsI COBPEMEHHOM
anmnapaTypbl IpU MPOBEICHUU
HAYYHBIX UCCIIEJIOBAHUHN
IIK-3 Bianenuem 3HaTh: OCHOBHBIE TAIIbl U [TonaroToBHUTENBHBIH 3TAIl
CUCTEMOU 3aKOHOMCPHOCTH
dbyHIaMeHTAIBHBIX | (opMHupOBaHUS
XUMHUYCCKUX @YHHaMeHTaHBHbIX
MOHSITHH XUMHYECKHUX TTOHITHI
YMeTs: IMPUMCHATb OCHOBHBIC OcHoBHOH 3Tan
(dbyHIaMeHTaTbHBIE
XUMHUYCCKUEC ITOHATUSA
Bianers cucTteMoil 0a30BBIX | 3aKIIOUMTENbHbIN dTar
(byHIaMEeHTaIbHBIX
XUMHUYCCKUX HOHSITI/Iﬁ
[1K-4 CIOCOOHOCTBIO 3HaTh: OCHOBHBIE ATAITBl PA3BUTHUSA IToxroToBUTENBHBIHN 3TAl
MIPUMEHSITh OCHOBHBIC XMMMU;
€CTeCTBCHHOHAYYHBIC HAYYHBIC JOCTIDKCHHS Hanboee
3aKOHBI U BBIJIAIONIHAXCSI OTEUECTBEHHBIX U
3aKOHOMEPHOCTH 3apyOeKHBIX XHMMHUKOB,
Pa3BUTHUSI XUMUUYECKON | MX BKJIAJ] B Pa3BUTHE XUMHHU.
HAYKH [IPU aHAJIN3E VYMeTh: OLIEHHBAThL XUMHUECKHE OCHOBHOM Tar
MOJTYYEHHBIX MTOHATHS M 3aKOHEI B CITOKHOM
Pe3yJbTaToB CHCTEME BO33PEHUI COBPEMEHHON
MOJTYYEHHBIX XUMHUH
pe3yabTaToB BnangeTs: HaBBIKAMU 3aKII0YNATENILHBII dTall
0053aTeILHOTO 03HAKOMJICHHMS C
MPEIBICTOPHEH TOrO HIH HHOTO
BOIIPOC MOCTABJICHHOTO B €r0
NIPaKTUYECKON HAyYHOU U
MeJArorHuecKoi IeATeIbHOCTH.
TIK-5 CIIOCOOHOCTBIO 3HaTh: BO3MOKHOCTH, TOCTOMHCTBA | I1oArOTOBUTEILHBIN dTAIl
OJIy4aTh U U HEOCTATKH, a TAK)KE TPAHHUIIBI
obOpabaTrIBaTh MIPUMEHNMOCTH COBPEMEHHBIX

pe3yNbTaThl HAYYHBIX
SKCIIEPUMEHTOB C
IIOMOIIBIO
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH

CTaH/ApTHBIX MPOQECCHOHATBHBIX
TEXHOJIOTHI 00paboTKH
Pe3yNIbTaToOB HAYYHBIX
9KCIIEPUMEHTOB

YMeTh: IPUMEHITH COBPEMCHHBIC
CTaHIApPTHBIC MPO(ECCHOHATBHEIC
KOMIBIOTEPHBIC TEXHOJIOTHH
TIOJTY9eHUS U 00pabOTKH
PE3yJIbTATOB HAYYHBIX

OCHOBHOM 3Tan
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OKCIICPUMCHTOB

Bnaners: HaBbIKaMu
HCIIONB30BAaHHS COBPEMEHHBIX
CTAQHIAPTHBIX MPO(ECCHOHAIBHBIX
KOMIBIOTEPHBIX TEXHOJIOTHH
TOITy4IeHUs M 00pabOTKH
Ppe3yIbTaToOB HAyYHBIX
9KCIICPUMEHTOB

3aKIIYNTENLHBIN Tan

I1K-6

BJIaJCHUEM HaBBIKAMU
MIpEeACTaBIEHUS
TIOJTYYEHHBIX
pe3yJIbTaTOB B BUJIE
KpaTKUX OTYETOB U
Npe3eHTaui

3HaTh: OCHOBHBIC ITPAaBUJIA BEICHUS
Hay4YHOH TUCKYCCUH

3uHaTh: OCHOBHBIE TPEOOBaHHUS K
CTEH/IOBBIM/YCTHBIM JIOKJIaaM IpPH
MIPEICTABICHUN MOITYYEHHBIX
pe3yasratroB HUP

IToaroroBUTENBHBIN 3TAIT

YMeTh: BBICKa3bIBaTh CBOIO TOUKY
3pEHUs U Y4acTBOBATh B JIAJIOre
(CTYmeHT-CTYIeHT, CTyJCHT-
NperoJaBaTeNb, CTyICHT-
COTPYAHUK JTa00OPaTOpUN).
YMeTb: BBIICTATh ITIaBHBIC
pe3yIbTaThI IPH IIOATOTOBKE K
CTEH/IOBBIM/YCTHBIM JIOKJIAJIaM.

OCHOBHO 3Tan

Buagets: BiageTh HaBbIKAMU
y4acTusi B MHOTOCTOPOHHEH
Hay4HOU Oecesie, HCIIONB3Ys B
YCTHO# peun crienuduiecKyro
XMMHUUYECKYIO TEPMHHOJIOTHIO

3aKIIOYNTENLHBIN Tan

7.2. OnucaHue TMokas3aTesie M KPUTEPHUEB OIICHUBAHUS KOMIETEHIMN Ha Pa3IuYHBIX
sTanax ux popMupoBaHUs, OMUCAHKE [IKAJT OLCHUBAHUS.

Kompr Conepxanue Oransl popmupoBanus B | Kpurepun orieHuBaHus [xana
KOMIETCHIIUH | KOMIICTCHIIMH MIPOLIECCE OCBOSHHMSI OIICHUBAHMS
(pe3yabTathl JIUCLIMTUTHHBI
OCBOCHUS
o0Opa3oBaTeTpHON
MIPOTPaMMBEI)
OIIK-1 CriocoOHOCTH 3HaTh: TEOPETUUECKUE HNmeet geTkoe, 1IETO0CTHOE OTJIMYHO
HCITIOJIB30BATh OCHOBBI 0a30BBIX MIPEJICTaBICHHUE O COJCPKAHUU
MOJy9YCHHBIC XUMHYECKHX TUCIHIDINH | OCHOBHBIX XUMHYECKUX KyPCOB U
3HAHUS OOMINX 3aKOHOMEPHOCTSAX
TEOPETUIECKUX XUMHUYECKHUX MPOIECCOB,
OCHOB W3y4aeMbIX B paMKaX OCHOBHBIX
(hyHIaMeHTaTbHBI XUMHUYECKUX JTUCHUTIINH
X pa3zesioB Hmeet npencrasiieHue o XOpOIIIO.
XHUMHHU TIPU COJIep’)KaHUH OCHOBHBIX YUEOHBIX
pelieHun KYPCOB II0 XUMUH, 3HACT
npoQeCCUOHANBH TEPMHUHOJIOTHI0, OCHOBHBIE 3aKOHBI
BIX 3a/1a4 Y TIOHUMAET CYIIHOCTh OOIIUX
3aKOHOMEPHOCTEH, N3y4aeMbIX B
pamMKax 0a30BBIX XUMHUYECKUX
JIMCLIUTUTAH
Nmeer npencrasiieHue o YAOBJIETBOP
COJIEpP>KaHUU OTIEJIbHBIX UTEJTLHO
XUMHUYECKUX JUCHHUILIINH, 3HACT
TEPMHUHOJIOTHIO, OCHOBHBIE 3aKOHBI
XUMUH, HO IOTTYCKaeT HETOUHOCTH
B (hopMyIHPOBKAX
3aTpyaHSeTCs B ONpEeICHUN HEYJIOBJICTB
0a30BBIX MOHATHHI K OPHTEHHO
(hopMyTHpOBKE OCHOBHBIX 3aKOHOB
XUMHUH
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YMeThb: BHIIIOIHATH YMeeT porHo3upoBarh OTJIIMYHO
CTaHZAApTHBIC AEHCTBUS PE3yJIbTAaThI HECIOKHBIX
(xmaccuduranms MOCIEN0BATEHFHOCTEN XUMAYECKHUX
BEILIECTB, COCTABIICHUE PEAKIH C y4eTOM OOIIIX
CXEM IIPOLIECCOB, 3aKOHOMEPHOCTEH TPOIIECCOB,
CHCTEMaTH3alUsl JAHHBIX | M3Y9aeMbIX B PAMKaX OCHOBHBIX
U T.IL.) C Y4E€TOM XMMHYECKHUX JUCIHIUIHH
OCHOBHBIX HOHSATHH 1 YMeeT coCTaBIATh CXEMBI XOpOo1IO.
o0Imux MIPOLIECCOB C MCHOJIb30BaHUEM
3aKOHOMEPHOCTEI], 3HAHUH OCHOBHBIX XMMHUECKHX
(hopmynUpyemMbIX B JUCIUIUIMH, HO JIOMyCKaeT
paMKkax 0a30BBIX OTZENbHBIC HETOYHOCTH TPH
XUMHYECKHX AUCHMIUIUH | (GOPMYIHPOBKE YCIOBHIA
VYMETh: pemarth THIOBBIE | OCYHIECTBICHHS TAKHX MPOLIECCOB
y4eOHbI€e 3a1a4H 110 YMeeT uHTEpIPETUPOBATh YZIOBJIETBOD
OCHOBHBIM (6a30BBIM) Pe3yNBTaThl OTHOCHTENBHO UTENBHO
XUMHUYECKUM MIPOCTBIX XUMHUYECKHX MPOLIECCOB C
JCLUIITHHAM HCTIONIB30BAHMEM OOIINX
MIPEACTaBICHUHN 1
3aKOHOMEPHOCTEH, N3yJacMbIX B
paMKax 6a30BBIX XUMHUIECKHX
JMCIUILUINH
Ymeer kiaccupuIMpoBaTh HEY/IOBJICTB
BEIIIECTBA, COCTABJIATh OpUTENBHO
CTPYKTYPHBIE M IPOCTPAHCTBEHHbIE
(hopMyJIBI OCHOBHBIX KJIACCOB
OpPTraHWYeCKUX M HEOPraHHMYECKUX
COEIMHEHUH, HAa3bIBaTh BEIIECTBA B
COOTBETCTBHH C HOMEHKJIATypOH
HIOITAK
Brnanets: HaBBIKaMu Brnageer HaBBIKaMU KPUTHYECKOTO | OTIIMYHO
paboThI ¢ yueOHOU aHanu3a y4eOHOI HH(pOopMaIHK 10
JUTEpaTypoH 110 OCHOBHBIM pazJiellaM XHUMHH,
OCHOBHBIM XMMHUYECKUM | ()OPMYJIMPOBKH BEIBOJIOB U
JCLUILTHHAM y4acTusl B IMCKYCCHHU 110 YU4eOHBIM
BOIIPOCaM
Bunageer HaBbIKaMu Xopouio.
CaMOCTOSITENILHOTO U3Y4YEHUsI
OTJENBHBIX PA3/IeoB yueOHOH
JIMTEpPaTyphl 10 OCHOBHBIM
XMMHUYECKUM JIMCUUIUINHAM U
00CYXI€HHUSI OCBOSHHOTO
Marepuasia
Bnaneer HaBbIKaMH YZIOBIIETBOP
BOCITPOM3BEICHUS] OCBOCHHOT'O UTEJHHO
y4eOHOro MaTepHasa 1o OCHOBHBIM
XMMHUYECKUM JUCIUILIHHAM
Bnaneer HaBbIKaMK HIOMCKA HEY/IOBJIETB
yueOHO# JuTeparypsl, B T.4., C OpUTENBHO
HCIIOJIb30BaHHEM 3JIEKTPOHHBIX
pecypcoB
OIIK-2 Bnanenne 3HaTh: CTaHAAPTHBIC 3HaeT cTaHAapTHBIC METOIBI OTJIMYHO
BJIaJICHIEM METO/IbI TIOJTyYeHHUS, MOJTy4eHHsI, MICHTH(DUKALIMN 1
HaBbIKAMHU neHTUUKALNHT 1 HCCIIeIOBAaHUs CBOICTB
XUMHUYECKOTO MCCIIeJOBaHMs CBOICTB HEOPraHUYEeCKHX; MPaBUJIa TEXHUKH
JKCIIEpPUMEHTAa, BEILIECTB M MarepuaoB, | Oe3omacHOCTH Mpu paboTe ¢ HUMH,
OCHOBHBIMH npasmiia 00paboTKU U OCHOBHBIE TPEOOBaHUS K
CHHTETHYECKUMHU | O0(OpPMIICHUS oopmIleHHIO pe3yIbTaToB
" pe3ysbTaToB paboThI, 9KCIIEpPUMEHTA
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aHAIMTUYCCKUMHM
METOJaMHU
TIOTTY9ICHUS 1
HCCICIOBaHUS
XUMHYECKUX
BEILIECTB U
peakuuit

HopMbl Th

3HaeT cTaHiapTHHIE METOJIbI
MIOTy4eHNs, HACHTH()UKALINN 1
HUCCIEIOBAHUS CBOIICTB
HEOPraHUYECKUX BEIIECTB; MPaBHIIa
Tb npu pabote ¢ HUMH, OCHOBHEIE
TpeOOoBaHU K 0(OPMIICHUIO
pE3yJIbTATOB HKCIIEPUMEHTA, HO
JIOIIYCKAeT OTJIeJIbHbIE HETOYHOCTH

XOpOLIO.

Hmeert ob1iee npescraBieHre o
METOo/1axX MOJIy4YeHHUs],
UACHTH(UKALUK U UCCIIEIOBAHUS
CBOMCTB OT/IC/IbHBIX KJIaCCOB
BEIIECTB, NIPaBMUIaX 0E€30I1acCHOTO
oOpalleHns: ¢ HIMH U criocobax
MIPEACTABICHNUS PE3YIbTaTOB
9KCIIEPUMEHTA

YIIOBJIETBOD
UTEIBHO

3atpyaHsaeTcs B BEIOOpE MeTOIa
TIOTy4eHUS, HACHTH()UKAIIN 1
HCCIIEJOBAaHHsl CBOMCTB YKa3aHHOTO
BEIIIECTBA, HE 3HACT TPeOOBAHUI K
oopMIICHHIO pE3yIBTaTOB
skcniepumenTa u Hopm Th

HCYOBJICTB
OpHUTCIIBHO

YMeTh: IpoBOUTH
MIPOCThIE XMMUYECKHE
OTIBITHI 10
IpeJiaraéMbIM
METOAMKAM

VYMeeT BBIOIHSITh IMpPOCThIC
OIIBITHI 110 XUMHH 110
Ipe1aracMo MEeTOIUKe ¢
BBIXOJIOM II€JIEBOTO IPOTYKTa
COIJIaCHO 3asIBJIEHHOMY B
METOJIUKE; IPOBOAUTH
HCCIIeIOBaHUE CBOMCTB
MIOJTYYEHHBIX BEIIECTB U
MaTeprasoB. YMeeT 0hOpMIATh
Ppe3yIbTaThl AKCIIEPUMEHTA B
COOTBETCTBHH C 3asIBICHHBIMA
TpeOOBaHUSIMU

OTJIMYHO

YMeeT HECI0KHBIM CUHTE3 T10
IpeIaracéMo METOIUKe ¢
BBIXOJIOM II€JIEBOTO TPOAYKTa
6osiee 50% OT 3asIBJICHHOTO;
WCCJIeIOBaHNE HEKOTOPBIX CBONCTB
HOHy‘IeHHLIX BCIIICCTB U
MaTeprasoB. YMeeT 0hopMISTh
pe3yIBTaThl SKCIEPUMEHTA C
HEOOJIBIIIMM KOJIHMYECTBOM
3aMeYaHui

XOpOLIO

YMeer npoBOAUTE OJTHOCTAIUHHBIN
CUHTE3 110 IpejiaraeMoil MeToAuKe
C BBIXOJIOM IIETIEBOTO MPOIYKTa
menee 50% ot 3asBIEHHOIO B
METO/IMKE; aHaJIN3 TOTy4EeHHOTO
BEIECTBA OJJHIUM M3 CTaHIAPTHBIX
MeToJ10B. JlomycKaeT oTAe/IbHbIe
omnOKu py 0HOPMIIEHUT
MIPOTOKOJIA IKCIEPUMEHTA

YZIOBIIETBOP
UTEIBHO

YMeeT OIHOCTaIWHHBIA CUHTE3 110
FOTOBOM MeTOIHKE Oe3
0 OpPMIICHHS TIPOTOKOJIA OTIBITOB

HCYIOBJICTB
OpHUTCIIBHO

Biagers 6a30BeIMH
HaBBIKaMU TIPOBECHHS
XAMUYECKOTO
JKCIIEPUMEHTA U

Buiageer HaBbIKaMu CUHTE3a U
HU3Y4YEeHMsI CBOMCTB BELIECTB U
MaTepUalIoB, IPaBUIILHOTIO
NIPOTOKOJIMPOBAHHUS OIIBITOB

OTJIMYHO
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odopmiieHns ero Brnaneer HaBbIkaMu CHHTE3a U XOpO1LIOo
pe3yIbTaTOB H3YYEHUS CBOIMCTB OTJAECIBHBIX
KJIaCCOB BEIIECTB (MAaTEPHUAJIOB),
MIPAaBHIIBHOTO NPOTOKOJIUPOBAHUS
OTIBITOB
Brameer 6a30BBIME HaBBIKAMHA YIOBIETBOP
CHHTE3a ¥ U3YYCHHUS CBOICTB UTEIBHO
HECIJIOKHBIX BEIIECTB
He Brageer HaBbEIKaMH CHHTE3A, HEYJOBJICTB
AACHTUDUKAINN ¥ U3YICHUSL OpHUTETHHO
CBOWCTB OT/ICIHHBIX BEIIECTB
OIIK-3 CrrocoOHOCTD 3Hath: MatemaTnuecknii | Mmeer geTkoe, 11e0CTHOE OTJINYHO
HCIIONBb30BaTh ammapar, HeOOXOOUMBI | MpeacTaBIeHHE 00 OCHOBHBIX
OCHOBHBIE 3aKOHBI | JUISl pEILICHUS 3aKOHAX €CTECTBCHHOHAYYHBIX
€CTEeCTBEHHOHAy4 | MpOoQeCcCHOHATIBHBIX JUCIUTUTHH
HBIX JIUCIMIUIMH B | 33/[a4 B 00JIaCTH XUMUH 3HaeT HEKOTOPBIE 3aKOHBI XOpOLIo
HpO(beCCI/IOHaJ'H)H 1 MaTe€prajloBECACHUA €CTCCTBCHHOHAYYHBIX JUCHUITINH
OHf IEATENLHOCTH | 3HATH: OCHOBHBIE 3HaeT HEeKOTOPbIC 3aKOHBI 00IIeH YIOBJIECTBOP
TeOpeTHaeckHe XUMHA HUTEIBHO
TOTOKCHUA CMCHHBIX € He mmMeeT yeTkoit KapTHHEI 00 HEYIOBJICTB
XHMHCH OCHOBHBIX 3aKOHaX OpHUTETHHO
CCTCCTBCHHOHAYTHBIX €CTeCTBCHHOHAYYHBIX JTUCIATLINH
JICTIATUTAH
YMeTh: pemarh THIIOBBIE | YMeeT pemaTh 3a1aqn OTIIYHO
y4eOHbIe 3a1a9d IO TTOBBITIICHHON CIIOKHOCTH W3
OCHOBHBIM pazjiesiam 0a30BBIX KYpCOB
MaT€MaTUKU U €CTCCTBCHHOHAYYHBIX JUCHUITINH
€CTCCTBCHHOHAYIHBIX Ymeer penrate KOMOMHUPOBAHHBIE | XOPOIIO
JUCTUIIIAH 3a/a4d 13 0a30BBIX KYPCOB
€CTCCTBCHHOHAYYHBIX JUCHUIIINH
YMeer penrate THITOBBIE 33/1a4H U3 | YIOBJIETBOP
0a30BBIX KypCOB UTEIBHO
€CTeCTBCHHOHAYYHBIX TUCIIHUILIVH,
HO JIOTTYCKaeT OTUOKHU
He YMECT pe€lIaTh TUIIOBBIC 3a/Ia4YU HCYIOBJIETB
u3 6a30BBIX KYpPCOB OpUTETHHO
€CTCCTBCHHOHAYYHBIX JUCHUIIINH,
JIOIyCKaeT TpyObie oMmMOKH
BHa}IeTBZ HaBbIKaAMH Bna;:[eeT HaBBIKaMUW KPUTUYECKOI'O OTIIMYHO
paboThl ¢ yueOHO aHanu3a yueOHoW MH(pOpMaLUH,
JUTEPaTypOi, OCHOBHOW | CBOOOIHO IOJIB3YETCS HAYIHOM
TEPMHUHOJIOTHEN U TEPMUHOJIOTHEH, aKTUBHO
TMOHSATHITHBIM allliapaToM | HCIOJB3YyeT 3HAHHS MaTEMaTHKH,
0a30BbIX ¢uznku, HHOOPMATHKH TIPU
MaTEeMAaTHYECKUX U 00CYXI€HUH Pe3yIbTaTOB
€CTECTBEHHOHAYYHBIX SKCICPUMEHTA
JTUCIUATUTAH Brnameer HaBbIKaMH XOpo1Io
CaMOCTOSTENILHOTO U3Y4YCHHSI
OTJIENBHBIX Pa3/IesIOB yueOHOH
JIUTEpaTyphl, BiIaJIeeT OCHOBHOM
TEPMUHOJIOTHEN U TOHATUHHBIM
anmapatoM 0a30BbIX
MaTeMaTUIECKUX U
€CTeCTBCHHOHAYYHBIX JTUCIUILINH
Brnameer HaBbIKaMH YZIOBIIETBOP
BOCITPOM3BEICHUS] OCBOCHHOT'O UTEJBHO

yq€6HOF0 Martepualia, B IeJioM
BJIaacCT OCHOBHOI TepMHHOHOFHCﬁ
M IIOHATUHHBIM anrapaTom
0a30BBIX MATEMATUYCCKUX U
CCTCCTBCHHOHAYYHBIX JUCHUITIINH
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YacTuuHO BiajgeeT OCHOBHOM
TEPMHUHOJIOTHEN Y TTOHATUHHBIM
ammapaTtoM 0a30BBIX
MaTeMaTHIeCKUX U
€CTeCTBEHHOHAYYHBIX JTUCIATIINH

HEYOBJIETB
OpHUTETHHO

OIIK-5

CHOCOOHOCTBHIO K
MIOWCKY H
NEPBUYHOMN
00paboTke
HAy4HOU U
Hay4HO-
TEXHUYECKON
nHdopmanuu

3HAaTh: CTaHAAPTHEIC
METO/IbI TIOKCKA,
00paboTKH U aHATH3A
Hay4HOU HH(OPMAIIHH ,
npasmiia 00paboTKU U
odopmicHUs
pE3yabTaTOB IOKCKA,
00paboTKU U aHATH3A

3HaeT cTaHIapTHBIC METO/IbI
moncka, oOpabOTKH 1 aHAIH3a
Hay4HOU MH(POPMAIMU, OCHOBHBIC
TpeboBaHuUs K 0pOpMIICHHIO
Pe3yJIbTaTOB MOKCKA, 00PAOOTKYU U
aHaIM3a

OTJIMYHO

3HaeT cTaHapTHHIE METOJIBI
HoHucKa, 00pabOTKHU U aHaIM3a
Hay4HOU MH(pOPMaIMK, OCHOBHBIC
TpeboBaHus K 0popMIICHHIO
pe3yIbpTaTOB MONUCKa, 00paboOTKH U
aHAIIN3a, HO JIOMYCKAeT OTACIbHbIC
HETOYHOCTH

XOpOLIO

Nmeert oOliiee npejcTaBieHue o
METOJIax IMOUCKa, 00paboTKH U
aHanu3a Hay4HO# uHdpopManuu u
criocobax MpeCTaBICHUS
pe3yJIbTaTOB MOKMCKA, 00PabOTKHU U
aHaau3a

YZIOBIIETBOP
UTETBHO

3arpyaHseTcs B BHIOOpE MEeTOIa
noucka, o0pabOTKM M aHaJIH3a
Hay4yHOH HHpOpMAIH, HE yMEeT
paboTats ¢ TUTEpaTypOH

HEY/IOBJIETB
OpUTENBHO

YMeTh: IpoBOUTH
aHaIU3 Hay4HOH
HHPOPMALIUH
(hopMyITUPOBKY Ha HX
OCHOBE BBIBOJIOB U
MpeI0KEHUI

YmeeT paboTath ¢ AIEKTPOHHBIMU

peccypcamu cetu UnTtepuet u 9bC.

YmeeT opopMIITh Pe3yJIbTAThI
TIOVCKA U aHaJIN3a HayYHOU
nH(OpMaNNH B COOTBETCTBHH C
3as1BJICHHBIMH TPeOOBAaHUIMHU

OTJIMYHO

YmeeT paboTaTth ¢ 3IEKTPOHHBIMU

peccypcamu cetu Uutepuet u ObC.

JHenaet omrOku pu ohopMIICHUH
pE3yNbTaTOB MOUCKA U aHAIU3a
Hay4YHOI nHpopManuu

XOpOo1I0

Ymeet paboTaTh ¢ 3JIEKTPOHHBIMU

peccypcamu cetu Uutepuet u ObC.

‘YMeer npoBOAUTh IPOCTON aHAIN3
Hay4YHOH MH(pOPMAIUU U
(OpMyTHPOBKY Ha HX OCHOBE
MIPOCTEHUIINX BBIBOJIOB U
IIpeUI0KEHUH

YIOBIETBOP
UTENBHO

YmeeT paboTath ¢ 3IEKTPOHHBIMU
peccypcamu cetu Untepret u ObC
He ymeer nmpoBoauTs mpoctoit
aHaJN3 Hay9HOW MH(OPMAIUH U
(hbopMyITHpPOBKY Ha UX OCHOBE
TPOCTEHIINX BBIBOJIOB U
NIPENJIOKEHU N

HCYIOBJICTB
OpHUTCIIBHO

Biagers 6a30BeIMH
HaBBIKAMU MTOKCKA, U
00paboTKN HAYYIHOU
nHpopmanuu

Bnageer meToankoii momucka u
00paboTKN HaydIHOU MH(pOPMAITIH
H3CH€HH3HH3HPOB3HHHX
HCTOYHUKOB. MOXKET MPOBECTH
aHamu3 nHopMaIu

OTJIMYHO
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Brnaneer HaBbIkaMy OUCKa U
00paboTKn HaydIHOU WHPOPMAITUH
U3 CIICIHMATN3UPOBAHHBIX
HCTOYHHUKOB M MIPOBOUTH MPOCTOH
aHanu3 HH}GopMaIm

XOpOLIO

Braneer 6a30BbIMH HaBBIKAMU
oucKa, 1 00paboTKK HAYIHOM
“HPOPMANHU U3 00IIETOCTYITHBIX
HCTOYHHUKOB M IIPOBOJUTH IIPOCTOM
aHanu3 MHGopMaLuu

YZIOBIIETBOD
UTETBHO

Brnaneer HaBbIKamMy IOMCKa, U
00paboTku Hay4HOH MHOpMaLUH
13 00IIEIOCTYHBIX HCTOYHHKOB,
HE MOJKET IIPOBECTH aHAIU3
nHdopmanuu

HCYOBJICTB
OPHUTCIIBHO

OIIK-6-

3HAHUEM HOPM
TEXHUKHU
0€301IaCHOCTH 1
yMEHHEM
peanu3oBath UX B
1ab0PaTOPHBIX U
TEXHOJIOTHYECKUX
YCIIOBHSAX

3HaTh: OCHOBHbBIE
XapaKTepUCTHK U
CBOWCTBa KOMITOHEHTOB
XUMHYECKIX
MIPOM3BOJICTB: THIBI 1
CTETICHBb BO3/ICHCTBHSA
XUMHUYCCKUX
IPEANPUATUNA Ha
OKpY’KaIOIIYIO Cpeny,
npaBuiia paboTHI Ha
0bopynoBaHUU U
TEXHUKHU 06€30MacHOCTH

3Haet kak obume HopMmbl Th, Tak u
HopMmbl Th B HEOpranuueckon
nabopaTtopuu, 1 HEOOXOJUMOCTb
MIPUMEHEHHS UX B 1a00paToOpuu

OTJIMYHO

3naeT obmre HopMbl Th u
HE00XOIUMOCTh IIPUMCHEHUS UX B
nabopaTopuu

XOpo1Io

Nmeer obmiee mpencTaBieHNe o
HopMax Th B xumuueckon
nabopaTopuu U HEOOXOAUMOCTh
NPUMEHEHUS

YZIOBIIETBOP
UTEIBHO

He 3naer HopMm Th B xumuueckoi
J1a00paTopuu

HEY/IOBJIETB
OpUTENBHO

VYMeTh: UCIOIB30BATh
TEXHUYECKHE CPE/ICTBA
JUTS U3MEPEHUS
OCHOBHBIX ITApaMETPOB
TEXHOJIOTHYECKOTO
mporiecca

YMeer yMeTb IPOBOUTH
71a00paTOPHBIE OMBITHI C
coomoaerneM HopMm Th

OTJIMYHO

YMmeer yMeTh IPOBOAUTH
n1abopaTOPHBIE OTIBITHI C
coomonerneM HopMm Th, HO
TIEPHOTNIECKH COBEPIIAET OMNOKH

XOpOo1Io

YMeeT yMeTh IPOBOANTD
71a00paTOPHBIE OIBITHI C
cobmoaerneM HopM Th, HO
HEPHOINYECKH COBEPLIAET IPyObIe
OIMOKHU

YZIOBIIETBOP
UTEJHHO

He cob6mromaet npasuna Th

HEY/IOBJIETB
OpHUTEIBHO

Bnaners HaBblkKamMu
pabOThI HA XUMHUYECKOM
obopynoBaHuy,
MPHUHIUIIAMH pacuéTa
TEXHOJIOTUYECKUX
PEKUMOB

BHa[[eeT HaBBIKaMU IMTPOBCACHUA
JKCIICPUMEHTOB € COOJIIOICHHEM
HopM Tb, 3HaeT Bce pucku
MIPOBOANMOT'0 IKCIIEPUMEHTA

OTJIMYHO

Brnaneet HaBbIKaMM IPOBEEHUS
JKCIIEPUMEHTOB € COOJIIOICHUEM
HopM Th, 3HaeT HEKOTOpBIE PUCKU
IIPOBOJIUMOrO 3KCIIEPUMEHTA

XOpOILIO

BrnaneeTr HaBbIKaMM IPOBEEHUS
JKCIIEPUMEHTOB € COOJIIOICHUEM
HopMm Th

YAOBIETBOP
UTEIBHO

He BJIaICCT HABBIKAMU IPOBEACHUA
SKCIIEPUMEHTOB C COOJIOICHHEM
HopM Tbh, He 3HaeT pucku
IPOBOAMMOTO DKCIICPUMEHTA

HEY/IOBIICTB
OpUTENBHO
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IK-1 CIIOCOOHOCTBIO 3HaTh: OCHOBHBIE 3HaeT cTaHAAapPTHBIE METOAUKH OTIIMYHO
BBITIOJTHATD METOJIbI CHHTE3a U MIPOBEJCHUS TPOCTBIX HAYYHBIX
CTaH/apTHBIC aHaIM3a XUMHIECKUX HCCIIEJOBAaHMH, IpaBIIa 00paboTKH
OTIepalyy 1o BEILIECTB, MPUHIINIIA 1 0(OpPMIICHUS PE3yIbTATOB
IpeATaraeMbIM paboTHI CTaHOAPTHBIX pabotsl, HopMel Th
METOANKAM nmabopaTOPHBIX
-~ 3HaeT CTaHJapTHbHIE METOIUKH XOpO1IIOo
MIPOBENCHNUS] HEKOTOPBIX MPOCTHIX
Hay4YHBIX UCCIIEJIOBaHNH, IpaBHiIa
00paboTKH 1 0POPMIICHHS
pe3yipTaToB paboTel, HOpMEI Th
3naeT npasmia 00paboTKH U YIOBIETBOP
oopMIICHHS pe3yIbTaTOB paOOTHI, | HTEIBHO
Hopmbl Th
3HaeT HEKOTOpHIE NTPaBUIIA HEYIOBIICTB
00paboTKH 1 0POPMIICHHS OpHUTETHHO
pe3ynpTaTtoB pabotel, HopMbl Th
YMeTh: BBINOTHSITH YMeeT BHINOJIHATH CTaHJapTHBIC OTJIIMYHO
OCHOBHBIC OTIEPAIIH OTIepaINH 10 MPeATaraeéMbIM
BBITIOJTHSAEMBIE TIPU METOMKaM
CHHTE3€ U aHallu3e B nenom ycnemHoe ymeHue XOpOLIO
XUMHUYECKHX BBINOJIHATH CTAHIAPTHBIE ONEPALIUH
COCIMHEHU I T0 MPEIaraeMbIM METOIMKAM, HO
OTJIeNIbHBIC OIIepaIiH BBI3HIBAIO
3aTpyIHEHUS
B nenom ycnenrHoe, Ho He YIOBJIETBOD
CHCTEMaTHYECKOE YMEHHE UTEIBHO
BBINOJIHATH CTAHIAPTHBIE ONEPAIIUH
10 IpeAsIaraéMbIM METOIUKaM
®dparMeHTapHOE YMEHHE HEYZOBIECTB
BBINOJIHATH CTAHJAPTHBIC OIIEpallii | OPUTEIHHO
T10 TIpeUIaraeMbIM METOIMKaM
Brnanets: HaBbIKaMu CdopmupoBaHHBIE HABBIKH OTJIIMYHO
BBITTOJIHEHUS BBINTOJTHEHHUST HEKOTOPBIX
CTaH/JAPTHBIX ONIEPALMK | CTAHAAPTHBIX OLEPALMH 110
IO TpelaracMbIM HpesIaraéMbIM METOIUKaM
METO/IKaM CdopmupoBaHHbIE, HO XOPOIIO
cofieprKallie OTAeNbHbIE IPOOEITHI,
HaBBIKA CHHTE3a XUMHYECKUX
BEIIIECTB M APYTUX OINEpaIuii B
nabopaTopun
CchopmMupoBaHbI HEKOTOPEIE YZAOBIIETBOP
HaBBIKK PabOTHI B JIAOOPATOPUH UTENBHO
He cdopmupoBaHHbIE HABBIKH HEYJOBJICTB
BBITIOJTHEHHSI HEKOTOPBIX OpHUTENBHO
CTaH/IaPTHBIX OIEPaLUii MO
TIpeIaraeéMbIM METO/INKaM
IK-2 BJIaJICHIEM 3HaTh: CTaHAAPTHEIE 3HaeT cTaHAapTHBIE METOBI OTIIMYHO
6a30BBIMH METObI IPUMEHEHHS MIPUMEHEHHS COBPEMEHHOU
HaBbIKAMHU COBPEMEHHOU annaparypsl HCIOJIb3yeMOH B
UCIIOJIb30BaHUs anmaparypsl Ipu yueOHO¥H 1abopaTopuu; paBuia
COBPEMEHHOU MPOBEACHUH HAyYHBIX TEeXHHKH 0€30MacHOCTH Ipu padbore
annapaTypsl IpH | MCCIIeI0BaHUH, C HUMH
MPOBEIECHUU neHTHUKAINT 1 3HaeT cTaHiapTHHIE METO b XOpOIIO
Hay4HBIX HCCIIEI0OBaHUs CBOWCTB MPUMEHEHHSI COBPEMEHHOMN
UCCIIEIOBAHUI BELIECTB ¥ MAaTEPUAIIOB, | ammapaTypbl HCIIOIB3YEMO B

npaBmiia 00paboTKH U
odopMIICHHS
pPE3yNBTATOB pPabOTHI,
HopMbl Th

y4eOHoIi Jaboparopun; mpaBuIia
TEXHHUKHU 0€30MacHOCTH Tpu paboTe
C HUMH, HO COBEpLIAET OTACIbHBIE
OINOKHU
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Hmeer obiuee npeacraBieHue o
METO/aX MPUMEHEHUS
COBPEMEHHOM anmnaparypsl Ipu
N3y4EHUH CBONCTB OTAEIBHBIX
KJIACCOB BEIIECTB B y4eOHOM
nabopaTopuun

YIIOBIIETBOD
UTEIBHO

3arpyaHsieTcs B BEIOOpe MeTona
NIPUMEHEHUSI COBPEMEHHOM
anmapaTypsl IpH IIPOBEICHUH
OIIBITOB B yueOHOU 1abopaTtopuu 1
HopMm Th

HEYIOBIICTB
OpUTENBHO

YMeTh: IpoBOAUTH
XUMUYECKHe
9KCIEPUMEHTHI C
UCTIONIb30BaHUEM
COBpPEMEHHOM
anmnaparypsl

‘VYMeeT BBINOIHSITh
JICMOHCTPAIIMOHHBIC OTIBITHI 110
XHUMHH C UCIIOIB30BaAHHEM
COBPEMCHHOM ammaparypsl ¢
HCTIOb30BaHUEM UHCTPYKIIUH,
npujiaraeMbeIM K mpuoopam

OTJIMYHO

‘YMeerT BBIIONHATD
JIEMOHCTPAMOHHBIE OTIBITHI IT0
XMMUH C UCTIOJIb30BAHIEM
HEKOTOPBIX COBPEMEHHBIX
puOOpOB yueOHOU TabOpaTOPHH C
HCTIONB30BAaHMEM HHCTPYKIIHH,
MIpUJIaraeMbIM K Iprodopam

XOpOLIO

YMmeeT npoBOAUTE XUMUYECKHE
OKCIICPUMEHTHI C UCITIOJIb30BAHUEM
COBPEMEHHOM almaparypsl, HO
JIOMTYyCKAET OT/ACIbHBIC OIUOKH

YZIOBIIETBOP
UTEIBHO

He ymeeT BBINONHATB ONBITHI IO
XMMHH C UCTIOJIb30BaHUEM
COBPEMEHHOM almaparypsl ¢
UCIIOJIb30BAaHUEM UHCTPYKIIUA,
IpUIaraeéMeIM K mpudopam

HCYOBJICTB
OpHUTCIIBHO

BnaneTts 0a30BEIMH
HaBBIKAMU
HCIIOJIb30BaHUS
COBpPEMEHHOM
anmaparypbl pu
MPOBEJICHUH HAYYHBIX
HCCJIEJOBAHUN

Brnaneer 6a30BBIMH HaBBIKAMU
UCIIOJIb30BaHUS COBPEMEHHOU
anmnaparypsl Py MPOBEAECHUH
UCClIeZIOBaHui B y4eOHOM
naboparopuu, MPaBUILHOTO
IIPOTOKOJIUPOBAHUS OIIBITOB

OTJIMYHO

Brnaneer 6a30BbIMM HaBBIKAMM
HCTIOJB30BaHUs COBPEMEHHOM
anmapatypsl Ipy TPOBEICHAH
HCCIICIOBAHUI B y4eOHOM
nabopaTopuu, JeNaeT OMUOKH pH
MIPOTOKOJIMPOBAHHUH OIBITOB

XOpOLIO

Brnaneer 6a30BEIMU HaBBIKaMH
HCII0JIb30BaHUsl COBPEMEHHOMI

annapaTtypsl IpU NPOBEACHUU

HEKOTOPBIX OMBITOB B y4eOHOM
nabopaTopun

YAOBIETBOP
UTEIBHO

He BimaneeT HaBbIKAMU
HCI0JIb30BaHUsl COBPEMEHHOMI
arnmnapaTypbl Ipy NPOBEICHUN
HUCCIIEIOBaHUAN

HEY/IOBIICTB
OpUTENBHO

IK-3

Bnanennem
CHUCTEMOMH
(hyHIaMEeHTAIBHBI
X XUMHAYECKUX
MOHSTHH

3HaTh: OCHOBHBIC TAITbI
1 3aKOHOMEPHOCTH
(hopmupoBaHus
(hyHIaMEeHTATBHBIX
XUMMYECKHUX IIOHSITHH

ChopMupoBaHHBIE CHCTEMATHUECKHE
TIPE/ICTABIICHNS] 00 OCHOBHBIX dTarax
Y 3aKOHOMEPHOCTSIX (hOPMHPOBAHHUS
(hyHIAMEHTATBHBIX XUMHYECKUX
TIOHSATHH

OTJIMYHO
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CdopmupoBaHHEIE, HO COJIEPIKAIIIC
OT/IENTbHBIC TIPOOEITHI MPEICTABICHUS
00 OCHOBHBIX 3Tarax 1
3aKOHOMEPHOCTSIX (POPMHUPOBAHUS
(hyHIaMEHTATBHBIX XUMHIECKHX
TIOHATHN

XOpOLIO

Hermomxeie npencraBienns 00
OCHOBHBIX dTarax u
3aKOHOMEPHOCTSIX (POPMHUPOBAHUS
(hyHIAMEHTATBHBIX XUMHUYECKUX
TOHSTHI

YZIIOBIIETBOP
UTETBHO

®dparMeHTapHbIC IPEICTABICHHS 00
OCHOBHBIX ATarax 1
3aKOHOMEPHOCTSIX (POPMHUPOBAHUS
(hyHIAMEHTATBHBIX XUMHUYECKUX
TIOHATHI

HCYOBJICTB
OpUTCIIBHO

YMeTb NPUMEHSTH
OCHOBHBIE
dbyHIaMEHTAIbHBIC
XUMHYECKHE
HOHSITUS

CdopmupoBaHHOE yMEHHE
TI0JTb30BATHCSI OCHOBHBIMHU
(yHIaMEHTaTbHBIMUA XUMUYECKUMHA
TIOHSTHSAMH

OTJIUYHO

B nenom ycnemsoe npuMeHeHne
OCHOBHBIX ()yHIaMECHTAITBHBIX
XUMUYECKHUX TTOHATHHI

XOpOo1Io

‘YMeeT IpUMEHATh OCHOBHBIE
(yHIaMeHTaIbHbIE XUMHYECKHE
TIOHSTHS C HEOOJIBIINM KOJIMYECTBOM
3aMEYaHu

YIIOBJICTBOD
UTENBHO

Oomnamaer pparmeHTapHoOi
CIOCOOHOCTBIO MPUMEHEHHST
OCHOBHbIX @yHﬂaMeHTaIH)HLIX
XUMHUYECKUX TIOHSITHI

HEY/IOBJIETB
OpUTENBHO

Bnanerr cucremon
0a30BBIX
(GyHIaMEHTaJIbHBIX
XAUMHYECKUX
MMOHATHH

YcnemHoe 1 cucTeMaTnieckoe
NIpUMeHeHne QyHIaMeHTaIbHBIX
XMMHUYECKHUX MOHATHH

OTJIMYHO

B nenom yemeniHoe, HO coaieprkaiiee
OTIIeTIbHEIC TIPOOEITHI IPUMEHEHIE
(hyHIaMEHTATBHBIX XUMHIECKIX
TIOHATHI

XOpOLIO

B menom ycrienaoe, HO He
CHCTEeMaTHYECKOE IPUMEHEHHUE
(hyHIaMEHTATBHBIX XUMHIECKIX
TIOHSTHI

YZIOBIIETBOP
UTEIHHO

@dparmeHTapHOE IPIMEHEHNE
OCHOBHBIX (DYHIaMEHTaIEHBIX
XUMUYECKUX TOHSTHI

HCYOBJICTB
OPHUTCIIBHO

[1K-4

CIIOCOOHOCTBIO
MPUMEHSTh
OCHOBHBIC
€CTECTBEHHOHAYY
HBIC 3aKOHBI U
3aKOHOMEPHOCTH
pa3BUTHS
XHUMHYECKOH
HAYKH [1pU
aHaau3e
MOJTYYEHHBIX
pe3yJbTaToB

3HAaTh: OCHOBHBIC 3TaIIbI
pa3BUTHS XHMUH;
HAYYIHBIC JOCTHIKECHHUS
Han0O0JIeE BHIIAIOIINXCS
OTEYECTBEHHBIX U
3apyOeKHBIX XUMUKOB,
MX BKJIAJ B Pa3BUTHE
XUMUH.

3HaeT OCHOBHBIC 3TAITbl PA3BUTHUS
XVMHH; HAYIHBIC JOCTHKCHHUS
HanOoJIee BBIIAOIINXCS
OTEYECTBEHHBIX U 3apyOe/KHBIX
XHUMHKOB, UX BKJIaJ B pa3BI/ITI/Ie
XUMUUN.

OTJIMYHO

3HaeT OCHOBHBIE 3TAITBI PA3BUTHUS
XUMUH;

Hay4HBIE JIOCTIXEHUS Hanboee
BBIIAIOIINXCS] OTEYECTBEHHBIX U
3apyOeXHBIX XMMHKOB,

YX BKJIJl B Pa3BUTUE XUMHH, HO
JIOITyCKaeT He3HAUUTENbHbIE
OLIMOKH B M3JIOKEHUH.

XOpOLIO

3HaeT OCHOBHBIE dTallbl Pa3BUTHUS
XFMHH; BKJIa]l HEKOTOPBIX YUCHBIX
B XHMHYECKYIO HAYKY

yIIOBIIETBOD
UTEIBHO
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3HaeT BKJIaJ HEKOTOPbIX YUYEHBIX B | HEY/IOBIETB
XMMHUYECKYIO HAYKy OpHUTENBHO
YMeTh: OIleHUBATH YMeeT MpUMEHATh OCHOBHBIE OTJIIMYIHO
XMMHUYECKHE TIOHATHUS U €CTECTBEHHOHAYYHbIC 3aKOHBI 1
3aKOHBI B CIIOXKHON 3aKOHOMEPHOCTH Pa3BUTHSA
CUCTEME BO33PEHUM XUMHUYECKON HayKH MpU aHAJIU3e
COBPEMEHHON XUMHHU TIOTYYEHHBIX PE3YNbTATOB
YMeeT MpUMEHSITh OCHOBHBIE XOpOIIOo
€CTECTBEHHOHAYYHbIE 3aKOHBI 1
3aKOHOMEPHOCTH Pa3BUTHS
XMMHUYECKOH HayKH NIPH aHAIN3e
MIOTYYEHHBIX PE3YIbTaTOB, HO
COBEpIIACT OIHOKH
YMeeT mpuMeHsITh HEKOTOpPbIE YZIIOBIIETBOD
€CTECTBEHHOHAYYHbIC 3aKOHBI IPH | UTEIBHO
aHAIN3E MOJYICHHBIX Pe3yIbTaToOB
YMeeT npuMeHsTh HEYIOBIICTB
€CTECTBEHHOHAYYHbIC 3aKOHBI IPH | OPHUTEIBLHO
aHaJIN3e MOJyYCHHBIX Pe3yJIbTaTOB.
Biagers: HaBbIKaMu IToxa3blBaeT yBepeHHOE BIaJICHUAE OTJIIMYHO
00513aTENBHOTO 3HAaHUSIMH BO MHOTHX
03HAKOMJICHUSI C HalpaBJICHUAX 00LIeH 1
MPEABICTOPUEH TOrO WM | HEOPTAaHWIECKOW XUMHHU, MOXKET
WHOTO BOTIPOC HCTIONIB30BATh UX AJISI O0BSICHEHNUS
MOCTABJIEHHOTO B €TO 1 00pabOTKH MOTYYCHHBIX
MPaKTHIECKOW HAYyYHOH | pe3yJbhTaToB
1 TIeIarOTUYECKOM Brnanets HaBBIKaMU IPUMEHEHUS XOpOo1Io
JIeSATEIBHOCTH. 3HaHUI 00IIel M HeOPTaHUIECKOM
XHUMHHU K OOBSICHCHHIO U 00paboTKe
OOJIBIIMHCTBA MOJTY4YEHHBIX
pE3ybTaToB
HcnbIThIBaeT C10KHOCTH TIpH YZIOBIIETBOP
TIPUMEHEHNN 3HaHUH 00MIeH 1 UTEJHHO
HEOPraHUYECKOH XHUMHUH K
00BsICHEHHUIO 1 00paboTKe
OONBIIMHCTBA MOJTyYEHHBIX
pE3yNbTaTOB
He criocob6eH 3 dekTrBHO HEY/OBJICTB
UCIIOJIB30BaTh CBOM 3HAHUS B OpUTENBHO
HAy4YHOU JEATECIILHOCTH.
I1K-5 CIOCOOHOCTBIO 3HaTb: BO3MOXKHOCTH, B nonHoit Mepe 3HaeT OTJIMYHO
MOJy4aTh U JIOCTOMHCTBA U BO3MOXKHOCTH, JOCTOMHCTBA U
00pabaTbIBaTh HEIOCTaTKH, a TAKKe HEJIOCTATKH, a TAK)Ke TPaHHIIbI
pe3yJbTaThl IPaHUIIBI IPUMEHUMOCTH | TIPUMEHHUMOCTH COBPEMEHHBIX
Hay4HbBIX COBPEMEHHBIX CTaH/APTHBIX TEXHOJIOTHM
HKCHEPUMEHTOB C | CTAaHIAPTHBIX 00paboTKH pe3ysIbTaTOB HAYYHBIX
MOMOILBIO npodeccHoHaIBHBIX 9KCIIEPUMEHTOB
COBPEMEHHBIX TEXHOJIOTHI 00paboTKN
KOMITBIOTEPHBIX Pe3yJIbTaTOB HAYYHBIX B nenom 3uaet BosMoxcHOCTH, xopoto
TEXHOJIOTHH 9KCIIEPUMEHTOB FIOCTOHOTEA M HENOCTATIH, 2

TaK)Ke TPAHUIIBI IPUMEHUMOCTH
COBPEMEHHBIX CTaHAaPTHBIX
TEXHOJIOTHI 00paboTKH
pe3yJIbTaToOB HAYYHBIX
9KCIIEPHUMEHTOB, HO IOITyCKaeT
OT/IeTIbHBIE OIIMOKH MpH 006paboTKe
PE3yJbTATOB HAYYHBIX
SKCIIEPUMEHTOB U HAY4YHOU
MH(POPMALIH C HCTIONB30BaHHEM
HEKOTOPBIX NMPO(ECCHOHAIBHBIX
TporpamMm
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B ynoBneTBopHUTEnbHON CTEEeHH
3HAET BO3MOKHOCTH, IOCTOMHCTBA
1 HEJOCTATKH, a TAK)KE TPAHULIBI
TIPIMEHNMOCTH COBPEMEHHBIX
CTaHJApTHBIX IPO(ECCHOHATBHBIX
TEXHOJIOTHI 00paboTKN
pE3yIBTaTOB HAYYHBIX
SKCIEPUMEHTOB, HO 3aTPYAHSAETCS B
MIPaBUIIBHON MHTEpIpeTaluu
Hay4HOU MH(pOpPMaIIH

YAOBIETBOP
UTEIBHO

3HaeT cTaHlapTHHIE METOJIBI
paboThI Ha IIEPCOHANTBEHOM
KOMIIBIOTEPE, XPAHCHHUSI U
nepeaavyn HayqdHO# HHpOpMAaLnH,
HO HE 3HaeT BO3MOYKHOCTH,
JOCTOMHCTBA M HEOCTATKH, a
TaK)Ke TPaHMLIBI IPUMEHUMOCTH
COBPEMEHHBIX CTAHAAPTHBIX
npo(heCCHOHABHBIX TEXHOJIOTHI
MOITy4IeHUS 1 00paboTKH
Pe3yJbTaToOB HAYYHBIX
9KCIIEPUMEHTOB

HCYOBJICTB
OpUTCIIBHO

YMeTb: IpPUMEHATh
COBpEMEHHBIE
CTaH/IapTHBIC
npodecCUOHAaNbHBIC
KOMITBIOTEPHBIE
TEXHOJIOTUH MOTy4SHHS
1 00paboTKH
Pe3yJIbTaTOB HAYYHBIX
9KCIIEPHMEHTOB

B nosiHO# Mepe yMeeT IPpUMEHSATh
COBPEMEHHbBIE CTaHaPTHBIE
po¢eCCHOHATIBHBIC
KOMITBIOTEPHBIE TEXHOJIOTHU
MOITy4IeHUs M 00paboTKH
PE3yIbTaTOB HAYYHBIX
9KCIIEPUMEHTOB

OTJIMYHO

YMeeT NpHUMEHSITh COBPEMEHHBIC
CTaHJapTHBIC MpodecCHOHANbHbIC
KOMIIBIOTEPHBIE TEXHOJIOTUH
OTy4YeHUs M 00paboTKH
Pe3yJIbTaTOB HAYYHBIX
9KCIEPUMEHTOB, HO JIOIyCKaeT
OT/IeJIbHBIC HE3HAYUTEIIbHbBIE
omrnOKku pu 06paboTke
PE3yJIbTaTOB HAYUHBIX
9KCIIEPHUMEHTOB U HAYYHOI
HH(MOPMAIIUY C UCTIOIb30BaHHEM
npoheCcCHOHATBHBIX
KOMIIBIOTEPHBIX IPOrPaMM

XOpOIIO

B ynosneTBopuTeNnbHOM CTENEHU
yMeeT NPUMEHSTh COBPEMEHHBIE
CTaH/apTHHIE NPO¢ecCHOHATIbHBIC
KOMIBIOTEPHBIE TEXHOJIOTHH
MOJTy4eHus: 1 00paboTKH
Ppe3yIbTaTOB HAYYHBIX
9KCIEPUMEHTOB, HO JIOMyCKAeT
OmMOKH TIPU MCTIOIB30BAHUN
npodeccHnoHaTbHBIX
KOMITBIOTEPHBIX ITPOTPAMM

YZIOBIIETBOP
UTEJHHO

YMeeT IPUMEHSTh CTaHIapPTHBIH
HA00p KOMITBIOTEPHBIX TIPOTPAMM
JUTsT HabOpa TEKCTa, TAOJIIMIHBIX U
(hOpMyIBHBIX MAaTEPHAIIOB C
ucronb30BaHueM nporpamm Word,
Excel, xpanenus u nepenaun
HAYYHOH nHpOpMannu, HO HE
yMeeT MPUMEHSTh COBPEMEHHBIC
CTaHAapTHBIE MPOQEeCCHOHATBHBIE
KOMITBIOTEPHBIC TEXHOJIOTHH

HCYZIOBJICTB
OpHUTCIIBHO
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MOJTy4eHHsI U 00paboTKN
pe3yJIbTaTOB Hay4YHBIX
9KCIICPUMEHTOB

BnaneTs: HaBBIKaMu
UCIIOIb30BaHHUs
COBPEMEHHBIX
CTaH/IapTHBIX
po¢heCCHOHATBHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH MOJTyUeHHs
1 00paboTKH
PE3yJIbTaTOB HAYYHBIX
9KCIIEPUMEHTOB

B nonHoi#t Mepe BianeeT HaBbIKAMU
HCIIOJIE30BAHNUSI COBPEMEHHBIX
CTaHIAPTHBIX MPOPECCHOHAIBHBIX
KOMITBFOTEPHBIX TEXHOJIOTUI
TIOJTy4eHHs 1 00pabOTKU Pe3ysIbTaTOB
Hay4HBIX SKCIIEPUMEHTOB

OTJIMYHO

Bunanieer HaBBIKaMH KCTIONB30BaHHs
COBPEMEHHBIX CTAHIAPTHBIX
TPO(HeCCHOHATIEHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH TTOTy4eHHs U 00pabOTKH
Pe3yNIBTaTOB HAYYHBIX
9KCIIEPUMEHTOB, HO JI0ITyCKAeT
HE3HAYHTENbHBIE OLINOKH MPH
HCIIOJIb30BAHWH OTJCIIBbHBIX
KOMITBIOTEPHBIX IIPOrPaMM

XOpOLIO

B ynoBneTBopUTENBEHOM CTENEHU
BJIaJIeCT HAaBBIKAMU HCIIOJIb30BaHUS
COBPEMEHHBIX CTaHIAPTHBIX
TEXHOJIOT U MTOyUYeHHs U 00PabOTKH
Ppe3ybTaToOB HAYYHBIX
SKCHEPUMEHTOB, HO JIOIMyCKaeT
OIIMOKY TP UCTIOTB30BaHNN
OTJIETBHBIX IPOrpaMM

YIIOBJICTBOD
UTEIBHO

Brageer craHnapTHBIMU METOIAMH
paboThl Ha NEPCOHATBLHOM
KOMITbIOTEpeE (BJ1a/IeeT HaBBIKAMHU
KOMITBIOTEPHOT'O Habopa TEeKCTa,
TaOIMYHBIX U GOPMYITBHBIX
MaTepHaJIoB C HCTIONIE30BaHIEM
nporpamm Word, Excel), xpanenus n
niepeaYn HayqHoO! HH(OpMaLHH, HO
HE BJIaJIeeT CTAHIAPTHBIMH
npoheCCHOHATIEHBIMU
KOMITBIOTEPHBIMHI TEXHOJIOT MU
TIOTy9IeHUS ¥ 00paOOTKH Pe3yIIbTaToB
Hay4YHBIX SKCIIEPUMEHTOB, J0ITyCKaeT
rpyOBle OIMOKH Mpu BEIOOpE 1
UCIIOJIb30BAaHUH OT/IEIBHBIX
npodecCHOHATIBHBIX KOMITBFOTEPHBIX

porpaMm

HCYOBJICTB
OpHUTCIIBHO

I1K-6

BIIaJICHHEM
HaBBIKaMU
IIPEACTaBICHU
IOJIy4EHHBIX
pe3yJIbTaTOB B
BUJIEC KPATKUX
OTYCTOB U
IIpe3EHTAUM

3HaTh: OCHOBHBIE
MpaBUjIa BEACHUS
HAYYHOH TUCKYCCUH
3Hath: OCHOBHEIC
TpeOOBaHUS K
CTCHJIOBBIM/YCTHBIM
JTOKJIaJIaM Tipu
MIpeICTaBICHUH
MOJTYYE€HHBIX
pesyasraToB HUP

3HaeT OCHOBHEIC TpC6OBaHI/I$I K
CTCHI[OBI)IM/ YCTHBIM JOKJIadaM.

OTJIMYHO

Odopmisier npe3eHTaryy ¢
HE3HAYHMTENbHBIMHU OIIMOKaMH

XOpOILIO

OdopmitsieT pe3eHTaIHHN C
CEePHE3HBIMU OLITHOKAMU

YAOBIETBOP
UTEIBHO

3arpynHsercs B 0hOpMICHUN
pesyasraroB HUP no npasuiiam

HCYIOBJICTB
OpHUTCIIBHO

YMeTh: BBICKA3bIBATh
CBOIO TOYKY 3PEHHUS U
Yy4acTBOBAaTh B IMAJIOTe
(CTyIEHT-CTY/ICHT,
CTYyJIEHT-TIpEeNno/J1aBaTeb,
CTYJIEHT-COTPYAHUK

‘YMeeT BhICKa3bIBaTh CBOIO TOUKY
3pEHUS U y4acTBOBATH B TUAJIOTE
Brigensier rnaBHBIC pe3yIbTAThI
MIPU MOATOTOBKE K
CTCHIOBBIM/YCTHBIM JOKJIaJIaM C
Mpe3CHTAIMSIMU MaTepuaa

OTJIMYHO
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nabopaTopum). HelocTaTouHo apryMeHTHPYET TOUKY | XOpOILO
VMeTh: BBIACTATH 3peHus.
IJIaBHBIE PE3YIbTATHI He MOKET paHKHpOBATh PE3yIIbTATHI
TIpM TIO/ITOTOBKE K 110 CTETIeHN BAXKHOCTH
CTEH/IOBBIM/YCTHBIM HesiCHO M HeYeTKO M3/1araeT TOUKY YJIOBJIETBOD
JIOKJIaJIaM. 3peHus. UTENBHO
Heuetko onpenensieT pe3ynpTaThl
HCCIIeIOBaHHs
3atpy/HseTCs B BHICKA3bIBAHHM CBOEH | HEY/IOBIIETB
TOUKH 3pCHUS OpHUTEHHO
3aTpyaHSIETCS B OTIpeieTICHII
IJIABHBIX PE3yJIBTATOB HCCIIEIOBAHNS
Brazers: BlajgeTh Braneer 6a30BbIMH HABBIKAMH OTJIMYHO
HaBBIKAMM yJacTHs B TIpeICTABICHHUS OMTYYEHHBIX
MHOTOCTOPOHHEH PE3yNbTATOB B BHIE KPATKUX
Hay4Holi Gecee, OTYETOB ¥ MPE3EHTAIUI
HUCIOJIb3Y3 B yCTHOU BriajieeT HaBbIKAMH NPEJCTABIEHHUS | XOPOLIO
peun cneunduHeckyio TIOJTYYEHHBIX PE3YJbTATOR B BUJIE
XUMHHCCKYIO KPATKHX OTYETOB U IIPE3EHTALIHIA
TCPMUHOJIOTHIO HHora ommbaeTcs B UCTIOJb30BAHUH
TEPMHHOB
BraneTh: HaBBIKAMH YJIOBJIETBOP
TIpeICTABIEHHUS MOMTYdEHHBIX UTEJBHO
Pe3yJIbTaTOB B BHJIE KPATKUX
OTYETOB
3aTpy/HAETCS B HCTIOB30BAHIH HEY/IOBJIETB
TpE3eHTaIMH B YCTHBIX OTIETAX O OpHUTENHHO
TpoJIesIaHHOM paboTe
MHor/a ommbaeTcst B UCTIOMb30BAHUU | XOPOIIO
TEPMUHOB
IyTaeTcsi B MCMOMB30BAHUM YJIOBJIETBOD
TEPMUHOB UTENBHO
3aTpy/IHAETCS B UCTIONB30BAHUN HEY/IOBJIETB
TEPMHHOIIOTHH OpHUTEHHO

7.3. Tunosele KOHTPOJIBHBIC 3aAaHUA WJIM WHBIC MAaTCPUAIbI, HCO6XOI[I/IMI>IG I OLICHKH

3HAHUM,

YMEHMI, HaBBIKOB U (WJM) OMbITAa JEATEIBHOCTH,

(dhopMHUpPOBaHUS KOMIIETEHIIUHI B MTPOIIECCE OCBOEHUS 00pa30BaTEIIbHON MTPOTPAMMBI.

OrtueT 110 MMPAKTUKE B COOTBETCTBUU C 3aJIaHUCM HaA IMMPAKTHUKY.
OneHOYHBIM CpPEJCTBOM IO TIPAKTHKE SBISETCS 3aMOJHEHHBIM OTYET MO0 Hay4dHO-
HCCIIEI0OBATENbCKOM paboTe 00yUYaromnXCsl.

XAPaKTCPUIYIOIIUX  STaIlbl

Oransl Pesynbrarsl 00ydeHus Komnerennus OneHouHbIe CpecTBa

OCBOCHUS

1-ii aTan 3uare: crappapTHeie  Metoabl | OIIK-2 - Bnanenuem OTYET IO HAYYHO-

3 MOJTyYeHUs], WJCHTH(UKAIMKM W | HABBIKAMU XMMHUYECKOTO HCCIIEA0BATENBCKON
HaHUS

HCCIIEJIOBAHUSI CBOMCTB BEILIECTB | SKCIIEPUMEHTA,

u MaTepHaJIoB, MpaBuiia | OCHOBHBIMU

o0paboTkm u  OQOpPMIICHHUS | CHHTETHYECKUMHU U
pe3ynbpTaToB paboThl, HOpMBI Th | aHaTUTHYECKUMHU
METOJIaMH MOJIy4EHUS U

pabote oOyJaronmXxcs

HCCIIEIOBAHUS
XUMHYECKUX BEIIECTB U
peaxkun
3HaTh: MaTeMaTHYECKHUI OIIK-3 - OTYET 10 HAYYHO-
anmapar, HeOOXOIUMBIN ISt CIOCOOHOCTBIO HCCIIeN0BAaTCIbCKOM
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petieHus npogheCCHOHATBHBIX
3a1a4 B 00J1aCTH XUMHUH U

HCII0JIB30BAaTh OCHOBHBIC
3aKOHBI

paboTe 00yJaroIIUXCS

MaTepHaIOBEACHUS €CTECTBCHHOHAYYHBIX
3HaTh: OCHOBHBIE JUCLUIUINH B

TEOPETUYECKUE TTOJIOKESHNUS npodeccuoHanbHON

CMEXXHBIX C XUMHEN JESITeIbHOCTH

€CTECTBEHHOHAYYHBIX

JUCHIUIUINH

3Hath: crangaptHsie  Metoas! | OITK-5 - OTYET 110 HAYYHO-
morncka, 00pabOTKM W aHaim3a | CIIOCOOHOCTHIO K MMOWCKY M | MCCIIEIOBATEIBCKOM

HAY4YHOU MHPOPMALUH , TIpaBUIIa

MEPBUYHON 00paboTKe

paboTe 00yJarIIUXCS

o0paboTku W  oQOpMIIEHHS | HAYIHOH M HAYIHO-

pe3yIbTaToB [IONCKA, | TEXHUYECKOH

00pabOTKHU U aHaIH3a UHPOpPMaIIH

3HaTh: ocHoBHbIEe | OIIK-6 - OTYET 10 HAYYHO-
XapakTepUCTUK M  CBOWCTBA | 3HAHMEM HOPM TEXHHKH HCCIIEI0BATEIbCKOM
KOMIIOHEHTOB XUMHYECKHAX | 0€30MacHOCTH U YMEHUEeM | paboTe oOydaromumxcs

IMPOU3BOJACTB: TUIIbI U CTCIICHb
BOSHeﬁCTBHﬂ XUMHYCCKUX

peannu3oBaTh UX B
mab0PaTOPHBIX U

OPEANPUITUH Ha OKPYXAIOLIYIO | TEXHOJIOTUYECKUX

cpeny, TmpaBwia pabOThl Ha | YCIOBUAX

000Opy/lIOBaHUM M TEXHUKHU

0e3o0macHOCTH

3HAaTh: ocHOBHBIe  MeTognsl | ITK-1 OTYET 110 HAYYHO-
CHHTE3a M aHalIN3a XUMHUYECKHX | CTOCOOHOCTHIO BHIMOJHATH | HCCIEA0BATEIHCKON
BEIIECTB, TPUHIMUINA PabOTHl | CTaHAAPTHBIE ONEPANU MO | paboTe 0OyJaroIuXcs
CTaHJApTHBIX 71a00paTOPHBIX | MPEIJIaraeMbIM

npudOpPOB. METOAMKAM

3HaTh: CTAaHAAPTHBIE METOIBI IIK-2 OTYET N0 HAYYHO-

NPUMEHEHUS] COBPEMEHHOM
anmaparypsl Ipy IPOBEACHUH
HAy4YHBIX HCCIIEIOBaHUMN,
UAeHTH(PUKALUHT 1

BJIaJilcHHEM 0a30BBIMU

HaBBIKaMH HCITOJIb30BaHUS
COBPEMEHHOM armapaTypsl
MIPY MIPOBEJICHUH HAyYHBIX

UCCIIEI0BATEIECKON
paboTe 00yJaroIuXCs

MCCIICZIOBAHUS CBOWCTB BELIECTB | MCCIICIOBAHMM

¥ MaTepHaJoB, IIPaBHIIa

00paboTKu 1 oopMITeHUS

pe3ynpTaToB padoThl, HOpMEI Th

3HaTth: ocHoBHBbIe STambl u | [1K-3 BrnanenueM | OT4eT IO Hay4YHO-
3aKOHOMEPHOCTH CUCTEMOH HMCCJIE/I0BATEIIBCKOMU
(dbopMupoBaHUs (GyH1aMEHTaJIbHBIX paboTe 00yJaromuxCs
byHIaMeHTaIbHBIX XUMHUYECKUX TTOHATHM.

XUMHYECKUX MOHITHI

3HaTh: OCHOBHBIE aranel | [IK-4 OTYET 10 HAy4YHO-

pa3BUTHUS XUMUH,
Hay4YHbIE TOCTIKEHUS Haubosee
BBIJAIONIUXCSI OTCUYECTBEHHBIX U
3apyOeKHBIX XUMHKOB,

WX BKJI]] B Pa3BUTUE XUMUH.

CHOCOOHOCTBIO IIPUMEHSTh
OCHOBHBIC
C€CTCCTBCHHOHAY4YHBIC
3aKOHBI U 3aKOHOMEPHOCTH
pa3BHUTHS XUMHYECKOM
HayKu IIpH aHanm3e
TMMOJIYYCHHBIX PE3YJIbTAaTOB
TIOJIYYCHHBIX PE3yJIbTaTOB

HCCIIeJ0BATEIbCKOM
paboTe 00yJaroIIUXCs

3HaTh: BOBMOXKHOCTH,
JIOCTOMHCTBA U HEIOCTATKH, a
TaK)Ke TPAHMIIBI MPUMEHUMOCTH
COBPEMEHHBIX CTaHAAPTHBIX
PO eCCHOHATTLHBIX

MNK-5 -

CIOCOOHOCTHIO TTOTYYaTh U
00pabaTbIBaTh pe3ynbTaThl
HayYHBIX O3KCIIEPUMEHTOB
C TIOMOIIBIO COBPEMEHHBIX

OTYET [0 HAYYHO-
HCCIIeA0BATEIBCKOM
paboTe 00yJaroIIUXCs
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TEXHOJIOTHH 00pabOTKH KOMITBIOTEPHBIX

pe3yIbTAaTOB HAYYHBIX TEXHOIIOTHIA

9KCIEPUMEHTOB

3Hate:  ocHOBHble  mnpasmia | ITK-6 - OTYEeT M0 HAY4HO-
BEJICHUS HAYYHOU TUCKYCCHU BJIaJICHHEM HaBBIKAMH | UCCIIEIOBATEIBCKOM
3HaTth: OCHOBHBIC TPEOOBAHUS K | MPEACTABICHUS paboTe 00yJaroImuXxCs

CTCHJIOBBIM/YCTHBIM  JIOKJIaZiaM
npu MIPEJICTaBICHUU
MOJIy4eHHbIX pe3ynbTaTtoB HUP

MOJIYYCHHBIX PE3YyIbTaTOB
B BHJIC KPAaTKUX OTUYETOB U
Mpe3eHTalnn

2-i1 oTaI

YMeHus

VYMeTh: BBINOIHATh
CTaHJApTHBIC ICHCTBHS
(xmaccuuKaIys BEIecTs,
COCTaBJICHUE CXEM
MIPOIIECCOB, CUCTEMATH3AIUS
JAHHBIX U T.I1.) C YUETOM
OCHOBHBIX TTOHSTHIA U OOIIHX
3aKOHOMEPHOCTEH,
(bopMyIUpPYEMBIX B paMKax
0a30BbIX XUMUYECKHUX
TICITUTUTAH

YMeThb: pemarb TUIIOBbIC
y4eOHbIE 3a]]a4H 110
OCHOBHBIM (0a30BBIM)
XUMHUYECKUM JTUCITUTUTMHAM

OIIK-1 - criocoOHOCTBIO
WCTIONb30BaTh
HOJTyYCHHBIC 3HAHHS
TEOPETHIECKUX OCHOB
¢byHIaMeHTaIbHBIX
paszienoB XUMHUH TIpU
penieHun
npohecCHOHAIBHBIX 3a/1a4

OTYET 10 HAYYHO-
HCCIEIOBATECILCKOM
paboTe 00yJaroImuXCs

VYMeTh: MIPOBOJAUTH IPOCTHIC
XUMHYCCKHUE OIIBITHI I10
npeairara€MbIM METOAUKAM

OIIK-2 - Biranenuem
HaBBIKAMH XUMHYECKOTO
9KCTIEPUMEHTA,
OCHOBHBIMH
CHHTETHYECKUMH U
aHAINTHYECKUMHA
METOJIaMH MOJTY4YCHHUS U
HCCIIEIOBAHUS
XAMHYECKHX BEILECTB U
peaxkuui

OTYeT 10 HAyYHO-
HCCIIE0BATEIBCKON
paboTe 00yJaroIuXCs

YMeTh: pemaTh TUIIOBbIE
y4eOHbIe 33]]a91 TI0O OCHOBHBIM
paszzenaM MaTeMaTuKd U

OIIK-3 -
CIIOCOOHOCTBIO
HUCIIOJIB30BATh OCHOBHBIE

OTYeT 10 Hay4HO-
UCCIIEI0BATEILCKON
paboTe 00yJaroIuXCs

€CTCCTBCHHOHAYYHBIX 3aKOHbI
JUCIUITIINH C€CTCCTBCHHOHAYYHBIX
JUCLUIUIMH B
mpoheCcCHOHATBHOMN
JIeATeIIbHOCTH
YMeTh: NpOBOJUTH aHAIN3 OIIK-5 - OTYeT 110 HAy4HO-

Hay4YHOH nH(popMauu u
(bopMyIHUPOBKY Ha UX OCHOBE
BBIBOJIOB M NPEJIOKEHUN

CIOCOOHOCTBIO K IOUCKY U
MepBUYHON 00paboTKe
Hay4YHOH ¥ HAy4YHO-
TEXHUUYECKOU
WHpOpMAITUH

HCCIIe0BATEIBbCKOM
pabote oOyJaronuXxcs

YMeTh: UCIIOIIb30BaTh
TEXHUYECKHUE CPEJICTBA IS
U3MEPEHUS OCHOBHBIX
apamMeTPOB TEXHOJIOTUIECCKOTO
mporiecca

OIIK-6 -

3HAHUEM HOPM TEXHUKH
0€301acHOCTH U YMEHHEM
peann30oBaTh UX B
J1abopaTOPHBIX U
TEXHOJIOTHYECKUX

OTYET I10 Haquo-
HCCIIeJ0BATEIbCKOM
paboTe 00yJaroIIUXCs
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YCIOBHSIX

VYMeTh: BBINOJHATH OCHOBHBIE
OI€panru BEIIIOJIHACMBIC IIPH
CHHTC3€ U aHAJIU3€C XUMHUYCCKUX

IIK-1
CIIOCOOHOCTBIO BBIIOIHSTH
CTaHAAPTHBIC OIICpaAlUr 11O

OTYeT TI0 HAYYHO-
HCCIIeI0BATENIbCKON
paboTe 00yJarIIUXCS

COEIUHEHUHN peaIaracMbIM
METOIUKAM
Ywmets: npoBoauth xumuueckue | IK-2 OTYET IO HAYYHO-

SKCIIEPUMEHTEHI C
HCIIOJIb30BaHUEM COBPEMEHHOM
anmapaTypsl

BJIaJICHUEM 0a30BBIMHU

HaBBIKAMH HCITOJIF30BaHUS
COBPEMEHHOM amnmnapaTypsl
MIPU OPOBEJCHUU HAYUHBIX

HCCIEIOBATECILCKOM
paboTe 00yJaroImuXxCs

HCCIIEAOBAHUM
VYwMmets: npumensth ocHoBHble | [TK-3 Bnagenue | oT4er o Hay4HO-
dbyHIaMEHTAIBHBIC CHCTEMOM HCCIIE/I0BATENIBCKOM
XUMHUYECKUE TOHIATHAS dbyHIaMEHTAIBHBIX paboTe 00yJaroImuxcs

XMMHYECKUX TTOHITUH

YMeTh: OLIeHUBaTh XUMHYECKHE
MIOHATHS U 3aKOHBI B CIIOKHOM
CHUCTEME BO33PECHUI
COBPEMEHHOM XUMUU

IIK-4

CIIOCOOHOCTHIO TTPUMEHSATH
OCHOBHBIE
€CTECTBCHHOHAYYHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH
pa3BUTHUL XUMHYECKON
HayKH pu aHanmze
MOJYYEHHBIX PE3YIbTAaTOB

OTYET 110 HAYYHO-
HCCIEN0BATENbCKON
paboTe 00yJarOIIUXCS

YMeTh: NpUMEHATH
COBpEMEHHBIE CTaHIapTHBIE
npoeccCHoHaNbHBIE
KOMITbIOTEPHBIE TEXHOJIOTHUH
MOJY4YeHUs U 00paOdOTKU

MK-5 -

CIIOCOOHOCTBIO MONTyYaTh U
00pabaTeIBaTh pe3yNbTaThI
HAay4YHBIX O3KCIEPHMEHTOB
C TIOMOIIBIO COBPEMEHHBIX

OTYET [0 HAYYHO-
HCCIIEIOBATEIbLCKOM
paboTe 00yJaroInXCs

PE3yNbTATOB HAYYHBIX KOMITBIOTEPHBIX
9KCIEPUMEHTOB TEXHOJIOTHH

YMeTh: BBICKa3bIBaTh CBOXO NK-6 - OTYET 110 HAYYHO-
TOYKY 3pEHHA U Y4acTBOBAaTh B BIIa/ICHUEM HaBBIKaMH | HCCIEI0BATEIBCKOM
auanore (CTyIeHT-CTY/ACHT, MIpEJICTaBICHUS pabote 00y4aroLIxcs

CTY/CHT-IIPETo/1aBaTeb,
CTY/CHT-COTPYAHUK
naboparopun).

YMeTb: BBIIENATH TTIaBHBIE
Pe3yNbTaThI IPH MOJITOTOBKE K
CTEHJJOBBIM/YCTHBIM JIOKJI/IaM.

MOJIYYCHHBIX PE3yIhTaTOB
B BHJIC KPATKHX OTYETOB U
Mpe3eHTauun

3-i1 oTan

Bianets
HaBBIKAMH

Brnaners: HaBbIkaMu paboThI ¢
y4e0HON TUTEPaTypoOi 1Mo
OCHOBHBIM XHMHUYECKUM
JUCHUTUINHAM

OIIK-1 - ctocoOHOCTBIO
HCIIOJIB30BaTh
HOHy‘IeHHBIe 3HAHUSA
TEOPETUICCKUX OCHOB
(byHIaMEHTATBHBIX
pa3HeHOB XUMHUN HpI/I
pelieHun
Mpo(heCCHOHANBHBIX 3a1a4

OTYET [0 HAYYHO-
HCCIEI0BATENHCKOM
pabote oOyJaronuXxcs

Bnaners 6azoBbIMU
HaBbIKaMU ITPOBECICHHA
XUMHUYECKOT0 SKCIIEPUMEHTA
u opopmiieHus ero
pe3yIbTaTOB

OIIK-2 - Biranenuem
HaBbIKAMU XUMHYECKOTO
JKCIIEPUMEHTA,
OCHOBHBIMH
CHHTETHYECKMMH U
aHAITUTUYECKUMU
METOJIaMU TOJYYCHUS U

OTYET 110 Haquo-
HCCIIe0BATEIBCKOM
paboTe 00yJaroIIUXCs
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HUCCICIJ0BaHUA
XUMHUYCCKUX BCUICCTB U

peakuui
Brnanets: HaBbIkaMu paboTHI © OIIK-3 - OTYET 10 HAYYHO-
y4eOHOM INTEpaTypOid, CIOCOOHOCTHIO HCCIIEIOBATEIHCKON

OCHOBHOM TEPMUHOJIOTHEN U
MOHSTUNHBIM alapaToM

HCII0JIb30BaTh OCHOBHBIC
3aKOHBbI

paboTe 00yJaroImuXxCs

0a30BbIX MaTEMaTHUECKUX U €CTECTBEHHOHAYYHBIX
€CTECTBCHHOHAYYHBIX JUCLUIUINH B
JUCLUIUINH npodeccuoHanbHON
JIeATEIbHOCTH
Bnaners 6a30BbIMH HaBBIKAMU OIIK-5 - OTYET 10 HAYYHO-

MIOWCKa, U 00pabOTKH HAYYHOH
uHQOpMaIH

CHOCOOHOCTBIO K IOUCKY U
NEPBUYHON 00paboTKe
Hay4YHOH ¥ Hay4YHO-
TEXHUYECKOU
HHPOpPMaIIH

HCCIIEI0BATEIIbCKON
paboTe 00yJarIIUXCSI

Bnaners HaBbIKaMu pabOTHI
Ha XUMHYCCKOM
000pyI0BaHNH, IPUHIIUTIAMU
pacdéra TEXHOIOTUYECKUX
PEXKUMOB

OIIK-6 -

3HaHWEM HOPM TEXHUKH
0e301acHOCTH U YMEHHEM
peann3oBaTh UX B
mab0PaTOPHBIX U
TEXHOJIOTHYECKUX
YCIIOBUSIX

OTYET I10 Haquo-
HCCIEN0BATENHCKON
paboTe 00yJarOIIUXCS

Bnaners: HaBbIKaMH
BBITIOJTHEHHUS CTAaHAAPTHBIX
Omnepaluui o npeaiaracMpiM

NK-1
CIIOCOOHOCTBIO BBIIOIHSTH
CTaHJAPTHBIC OII€palu 110

OTYET I10 Haquo-
HCCIIEI0BATEILCKOM
paboTe 00yJaroIuXCs

METOIUKAM MpeaJiaracMbIM
METOIUKAM
Biagers 6a30BBIMH HaBBIKAMU IK-2 OTYET 110 HAYYHO-

HCIIOJIB30BaHUSI COBPEMEHHOMN
arnmaparypsl Ipy IPOBEJCHUN
Hay4YHBIX HCCIIETOBAaHUN

BJIAJIEHUEM 0Aa30BBIMU

HaBBIKAMY HCIIOJIb30BAHUS
COBPEMEHHOU ammapaTypbl
MIPY TIPOBEJICHUN HAYYHBIX

HCCIEI0BATENHCKOM
paboTe 00yJarOIIUXCS

HUCCIIEIOBAaHUHN
Bnaners cucremotii 6a3oBeix | I1K-3 Brnanedue | otyer o HaydHO-
byHIaMEHTATBHBIX CHCTEMOM HCCIIEI0BATENBCKOM
XUMHYSCKHUX ITOHSITHI (byHIaMEHTATbHBIX paboTe 00yJaromuxcs

XHUMHUYECKHUX MOHATHM

Bnaners: HaBBIKAaMU
00513aTeTbHOr0 03HAKOMJICHHUSI C
MPEIBICTOPHEN TOTO MIIM HHOTO
BOTIPOC ITOCTABJIEHHOTO B €T0
MIPAKTHYECKON HAyYHOH U
MEAaroru4ecKoi 1eATENbHOCTH.

MNK-4

CHOCOOHOCTBIO IIPUMEHSTh
OCHOBHBIC
C€CTCCTBCHHOHAaYYHBIC
3aKOHBI U 3aKOHOMEPHOCTH
pa3BHUTHS XUMHYECKOM
HayKu IIpH aHanmse
TMMOJTYYCHHBIX PE3YyJIbTAaTOB
TIOJIYYCHHBIX PE3yJIbTaTOB

OTYET 110 Haquo-
HCCIIeJ0BATEIbCKOM
pabote oOyJaronmXxcs

Bnaners: HaBbIKaMU
HCIIOJIb30BaHNA COBPEMEHHBIX
CTaH/IapPTHBIX
poheCcCHOHANTBHBIX
KOMITBIOTEPHBIX TEXHOJIOTUH
TTOJTYYCHHS 1 00pabOTKH
Pe3yJIbTaTOB HAyYHBIX
JKCIIEPUMEHTOB

MK-5 -

CIOCOOHOCTHIO TTOTYYaTh U
00pabaTbIBaTh pe3ynbTaThl
HaY4HBIX 3KCIIEPUMEHTOB
C TIOMOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH

OTYET 110 Haquo-
HCCIIeA0BATEIBCKOM
paboTe 00yJaroIIUXCs
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Bnaners: BnageTh HaBBIKAMU K-6 - OTYET IO HAYYHO-
y4acTHsl B MHOTOCTOPOHHEH BIIa/ICHUEM HaBBIKAMH | HCCIIEIOBATEIBCKOM
Hay4YHOU Oece/ie, UCIOb3Ys B MIpeJICTaBIECHUS pabote 00y4aroLIxCst
YCTHOH peur CrerupUIecKyro MOJIYYCHHBIX PE3YyIbTaTOB
XUMHYECKYIO TEPMHUHOJIOTHIO B BUJIE KPAaTKUX OTYETOB U

Mpe3eHTalnn

7.4. Meroauueckre MaTepHualbl, OIPEAEIISIIOIINE TPOLIEyphl OLIEHUBAHUS 3HAHUN, YMEHUH,
HABBIKOB U (WJIM) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATarbl POPMUPOBAHUS KOMITETEHITHIHA.

Otuer o6yqafomeroc5{ OLCHUBACTCA KaXIbIM II€Aaroru4cCKumM pa6OTHI/IKOM N OILCHKa
BBICTABJISICTCA IO CICAYIOIIHUM KPUTCPUAM:

«3a4TeHo» - IOKa3aH BEICOKHI YPOBC€HBb CaMOCTOATCIIbHOCTH, OTCYTCTBYIOT CYIICCTBCHHBIC
HCO04YCTHI B O(bOpMJIeHI/II/I 0TUCTa, CCTh OTBCTHI HAa JOIMOJHUTCIIbHBIC BOIIPOCHI

«He 3auTeHoy - noka3zaH HU3KUU YPOBCHBb CaMOCTOATCIIbHOCTH, UMCHOTCA CYILICCTBCHHBIC
HCO0YCTHI B O(i)OpMJIeHI/II/I 0TUCTAa, HCT OTBETOB HA NONNOJIHHUTCIBHBIC BOIIPOCHI

[IpuMepHBIE BOIIPOCHI K 3a4ETYy:
BBenenue
[Ipeamer opraHUYecKOil XMMUU U OCHOBHBIE ATAITbl €€ pa3BuTHs. CrIoco0bl H300pakeHUST MOJICKYJT
OpPraHMYECKHUX COEJUHEHUH, CTPYKTypHble M d3JeKTpoHHble ¢Gopmyasl (I'.JIbtonc). Tumsl
YIJIEPOAHOIO CKEJIeTa, AalUUKINYECKUe, LHUKINYECKUEe U TEeTEPOLUKINYECKHUE COCIUHEHMS.
N3omepust u ee Buabl. l'omonorus. OcHoBHble (yHKIMOHAJIBHBIE Trpynnbl. Kiaccupukanums
OPraHUYEeCKUX COCTUHECHUM.
1. OcHOBBI HOMEHKJIATYPbI OPraHUYECKUX COeHMHEHUI
3amectutenbHass ~ HomeHkiarypa,  MIOIIAK.  Ilonsitus  pomoHadanbHOW  CTPYKTYpBHI,
XapakTepucTHUecKux rpynn. Ha3BaHus HePyHKIHMOHAJIBHBIX 3aMecTUTEeNed, (PYHKIMOHAIbHBIX
IpyNi, NpeAeabHbIX, HENpPeAeNbHbIX, apOMAaTHUYECKUX paanuKanoB. CTapIIMHCTBO (PyHKIIMOHAIBHBIX
rpynn. OCHOBHBIE MpaBUJIa COCTABICHUS 3aMECTUTENBHBIX HAa3BaHUI OPraHMYECKHUX COCIUHEHUH,
BbIOOp W HyMepalus TJaBHOM LeNu, MpPaBUJIO HAUMEHBIIMX JIOKaHTOB. Ha3BaHHS OCHOBHBIX
KJIACCOB OPraHMYECKUX COECAMHEHUH, CII0KHBIX MOIH- U reTepo(yHKIIMOHAIBHBIX COeTMHEHNH.
OcCHOBHbBIE TOJIOKEHHMSI TEOPHUH CTPOEHHUS oOpraHudeckux coeauHeHud (A.M. byrtnepos),
QJIEKTPOHHOM TEOpWH, OCHOBHBIE IPUHIMIBI KBAHTOBOM OpPraHMYECKOW XMMHHU. BaneHTHOCTB
aToMoB. Tumnsl rubpuau3anuu atoMa yriiepoja B OPraHMu4ecKUX COEIMHEHUSX, TEOpUsl B3aUMHOTO
OTTAJKWBAaHUS DIEKTPOHHBIX opOutaneir. o- W mn-cBA3M aToMOB yriepoda, ¢GuU3NYECKUE
XapaKTepUCTUKU CBSA3€H: [JIMHA, BaJEHTHBIE YIJbl, JHEPrHs, MOJSIPHOCTb, MOISIPU3YEMOCTb,
JUIOJBHBI MOMEHT, IMOTEHLMAJA HWOHU3AaLUU. [OMOIMTHYECKHH W TETEPOIMTHUYECKUN pPa3pbIB
CBSI3H.
Knaccugukarus peareHToB M peakuuid. [IpoMexxyTodHble 4acTUIbI (MHTEpPMEANAThI): paJUuKaIbl,
KapOOKAaTHOHBI, KAPOAHUOHBI, KAPOECHBI, HUTPEHBI, APUHBI U Ap. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE TNPOMEXKYTOUHBIX YacTHUIl. DJIEKTPOHHbIE 3 ¢eKThl 3amectutenell. MHIYKTUBHBIA U
Me30MepHbIi 3¢ (deKThl U criocoOsl n300paxenus 3tux 3¢ dexros. [Ipumeps! rpynn ¢ +1-, —I-, +M-
u —M-3dpdexramu. ekt runepkoHploranuu (CBepXCONpsKEeHUs). BlusHUEe 53IEKTPOHHBIX
3¢ ¢deKkToB 3amecTuTeNed Ha CTAaOMJIBHOCTb U PEAKIUOHHYIO CIHOCOOHOCTh OpPraHMYECKHUX
COEIMHEHUI U IPOMEKYTOUHBIX YacTHLl. Pe30HaHCHBIE CTPYKTYpBI, IPABHJIA UX TOCTPOCHHUS.
Kucnotsl n ocuoBaums (M. Bpencren, I'. JIbtouc). CoNpsbkeHHbIE KHCIOTHI M COMNpSDKCHHBIC
ocHOBaHMA. KUCIOTHO-OCHOBHBIE paBHOBECHS Ha MpPUMeEpPE CIUPTOB, MPOCTHIX 3(UPOB,
KapOOHOBBIX KHCJIOT, KETOHOB M aMHHOB. KoHcTaHTa KHCIOTHOCTH pK,, KOHCTaHTa OCHOBHOCTH
pKp. BnusHue 3amecTuTeneii B MoOJeKyle Ha KHCIOTHOCTH M OCHOBHOCTh OPTaHHYECKHUX
coenuHeHul. Teopus KEeCTKUX U MATKUX KUCIOT U ocHoBaHui (ZKMKO).
2. OCHOBBI CTEpPeOXUMHUH
CnocoObsl  M300pakeHUs TMPOCTPAHCTBEHHOTO CTPOCHHUS MOJIGKYT C Sp3FI/I6pI/I,Z[I/130BaHHBIM
YIIEpOAOM:  KIMHOBHUJHBIE TPOEKLUH, 'JIeCOmWIbHblE KO3ibl', mpoekuuu Hpromena.
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Kondopmanuu, koHpopmepsl. 3acioHeHHas (cun-TIepUILIaHApHAsA), 3aTOPMOXKEHHAas (aHmu-
NepUIUIaHapHast ), CKoleHHas (eouw-) KoH(OpMaIuu.

ACUMMETpHUYECKHI aToM yriepoja. XHUpaJbHOCTh, YCIOBHS, HEOOXOAMMBIEC Ui BO3HUKHOBEHHUS
xupanpHocTu. KoHdurypanus, ominyue oT KoHpopmauuu. OnTuyeckas W30Mepusi, ONTHYecKas
aKTUBHOCTb. OHaHTHOMephl. Paunemarsl. Ilpunnun R,S-HomeHknaTypel. OmnpezneneHue mnopsiaka
CTApIIMHCTBA 3aMeCTUTeNed Yy XupajabHOro neHtpa (mpasuno Kana - Wuromsna - Ilpernora).
AbcomoTHass W OTHOcHTeNnbHas KoHourypamuu. I[Ipoexkunonnsie ¢opmynsr (O.Pumep). Mx
IIOCTPOCHME, MpaBUJIa IMOJIb30BAaHUS UMM (AJI COCIMHEHMH C OJHUM aCUMMETPUUYECKHUM aTOMOM
yraepoaa). CriocoObl pasnencHusi paremaroB. CoenUHEHHUS ¢ ABYMS XHPaJIbHBIMU IICHTPAMH.
[Toctpoenne mpoeknuii  @Dumepa. Jlmactepeomepsl. Mezo-GopMbl.  Opumpo- u  mpeo-
HOMEHKJaTypa. M300paxxeHHe MOJEKYJabl JaHHOTO COEAMHEHUS C TIOMOIIBIO PAa3IUYHBIX
IPOEKIMOHHBIX (opmyn. [lepexon OT OJHON NMPOEKUUMOHHOW (OPMYNBI MOJIEKYJIbl K APYTOM.
[IpencraBienne 00 ONTUYECKONW HM30MEPUU COEAMHEHHH, HE COIACPKAIIMX aCHUMMETPUYECKOTO
aToMa yriepoa.

['eomeTpuyeckas u3omMepusi COEIMHEHUI C ABOWHOU CBs3biO. [{uc-, mpanc-; Z-, E- w cun-, anmu-
HOMEHKJIATypa.

3. AJIKaHbI

['omosornyeckuil psj, U30MepUs U HOMEHKIarypa. [IpupoaHbple MCTOYHMKHM alKaHOB. MeTonbl
CUHTE3a: TUJPUPOBAHUE HEINPEAEIbHBIX YIJIEBOJAOPOJIOB, CUHTE3 4epe3 JUTHIANAIKUIKYIPAThI,
JJIEKTPOIU3 cosiell KapOOHOBBIX KHUCIOT, BOCCTAaHOBJIECHUE KapOOHWJIBHBIX COEAMHEHUH, u3
rajioreHajakaHoB (peakuus Bropua, nporonu3s peaktuBoB I'punbspa). [Ipupona C-C- u C-H-cBs3zeit
B ankaHax. Kou¢opmanum »sTaHa, npomaHa, OyTaHa M BBICIIMX aJIKaHOB. OHepreTHuYecKas
auarpaMma KOH()OPMAIIMOHHOTO COCTOSIHUSL MOJICKYIIBI ajIKaHa.

XUMHUECKHE  CBOMCTBA:  pEaKUMHU  TaJOreHHPOBaHUS  (XJIOpUpOBaHHE, OpPOMHUpPOBAHME,
HOIMpOBaHHWE, (TOPUPOBAHUE). DHEPreTUKa IEMHBIX  CBOOOTHOPAJAMKAIBHBIX  PEAKIUI
rajoreuupoBanus. HutpoBanune (M.U. KonoBanoB), cynbpoxiopupoBaHHe U OKHCICHHE.
CenexkTUBHOCTbh PAJAMKAIbHBIX PEaKUUil M OTHOCUTENbHAsl CTAOMJIBHOCTh AJIKUJIBHBIX PaJUKaIIOB.
TepMuueckuii M KaTanUTUYECKUH KpeKUHT. VOHHbBIE peakuMH aJKaHOB (JAEWTEpOBOJOPOIHBIN
00MEH M rajoreHHpOBaHUE U HUTPOBAHHE B CYTIEPKUCIION Cpeie).

4. AnkeHbl

["omonornyeckuit psiz, n3oMepust 1 HoMeHkIaTypa. ['eomerpuueckas usomepus (yuc-, mpanc- u Z-,
E-nomenknarypa). Ilpupona aBoitHON cBs3u. MonekynspHble T-OpOuTanu 3TuieHa. MeToabl
CHUHTE3a: DJJIMMUHUPOBAHHE TaJOTE€HOBOJOPOJAa U3 AJKWITAJIOI€HHUJIOB, BOJbl U3 CIHUPTOB,
JIeTaJIoTeHUpOBaHMEe 6uy-auranoreHankanoB. Peakuus ['opmana, Buttura, crepeocenekTuBHOE
BOCCTAHOBJICHHE JIKUHOB.

XUMHUECKUE CBOMCTBa alKkeHOB. Psj CTaOMIBHOCTH ajKEHOB, BBIBEJCHHBIM Ha OCHOBE TEIIOT
rupupoBanus. ['ereporeHHO€ M TOMOT€HHOE THAPUPOBAHME AJIKEHOB. OJEKTpo(UIbHOE
npucoenuHenne (Adg). Obiee npeacTaBiIeHne 0 MEXaHU3Me peakiuil, - U -KOMIIJIEKChl, OHUEBbIE
noHel. Crepeo- u peruoceneKTUBHOCTb. [IpaBwiio B.B. MapkoBHMKOBA, HWHIAYKTHUBHBIA H
Me30MepHbIi 3pdekThl. ['anoreHnpoBanue: MexaHusM, crepeoxumus. [Iporieccsl, conmyTcTByOmUE
Ade  peakuusM:  CONpsSHKEHHOE  MPHUCOEAMHEHHE,  MEePEerpymnmnupoBKA  MPOMEKYTOUHBIX
KapOoKkaTHOHOB. ['MaporanoreHupoBaHue: MOHATHE O OU- U TPUMOJEKYISAPHBIX MEXaHU3MaX.
I'mpparanmsa. IIpoMBINUIEHHBI METOJX CHHTE€3a JTaHOJAa M IponaHona-2. I'mapoken u
AIKOKCUMEPKYpHpOBaHUE. Merare3uc ankeHoOB. Permo M cTepeoceneKTUBHOE NPUCOEINHEHUE
ruapunoB  Oopa.  Permocmemuduueckne  rumpoOopupyronue — peareHThl.  [IpeBparmieHue
OOpOpraHMYECKMX COEIMHEHUH B QJIKaHbI, CIIUPTHI, aJKWiIranoreHuabl. OKHCICHHE aJKEHOB JI0
okcupanoB (H.A. ITpunexaen) u 1o nuonos no Baruepy (KMnOy) u Kpure (OsOs). Ctepeoxumus
TUAPOKCHWIINPOBAHMST alKEHOB. (30HOJIM3 alIKEHOB, OKHUCIIUTEIBHOE U BOCCTAHOBUTEIBHOE
pacuieryieHne O030HUIO0B. lcuepnbiBaroniee OKHUCIEHHE alkeHOB ¢ mnomombio KMnOs wnm
Na,Cr,07 B ycnoBusix MexxdasHoro karanusa. PagukanbHble peakliuu: NpUCOeInHEHHE OPOMHUCTOTO
BOJZIOpOIa 1o Xapairy (MexanusMm), npucoenuaenne HyS, RSH u TerparaioreHMeTaHoB K ajlKeHaM
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U aJUTMIIFHOE TaJoreHUpoBaHue. MONIEKYIsIpHbIE T-OpOUTAIH AITMIBHOTO paankana. PanukansHas
Y KOOpAMHALMOHHAS (METAIJIOKOMILJIEKCHAs) MTOJIMMEpPHU3alins aTKEHOB.

5. AIKMHBI

['omonornyeckuii psn, HOMEHKIaTypa U uzoMmepus. [Ipupona TpoitHO#M cBsizu. MeToabpl CHHTE3a
QJKUHOB C TIOMOILNBIO PEAKIUN OTIIEIJICHUS, AJKWJIMPOBAHUS TEPMHUHAIBHBIX AalleTUICHOB.
[Toyuenue areTusieHa MUPOJIU30M METAHA.

XUMHYECKUE CBOMCTBAa QJIKMHOB. DIEKTPOPHIBHOE NpPUCOEAMHEHHE K ankuHaM. CpaBHEHHE
PEaKIIMOHHON CIIOCOOHOCTH AalKMHOB M aJKEHOB. [ 'ajoreHupoBaHUE, T'MIPOraJOreHUPOBAHUE,
runparaus ankuHoB (M.I'. KydepoB), mpucoennneHne KapOOHOBBIX KMCIIOT. BoccraHoBieHme
AIKUHOB JI0 Yuc- U mpaHc-aiKeHoB. [ 'napoboprupoBaHUe aJKWHOB, CUHTE3 allbJIETUI0B U KETOHOB.
CH-KUCIOTHOCTD alleTHiIeHa. AUETUIICHUIbl HATPUsl U Meau. MarHuiopranuyeckue mpou3BOIHBIC
ankuHoB (OK.U. Monuy): ux nonydeHue u UCIOIb30BaHUE B OPraHUY€CKOM CHHTE3E.

KoHnnencanust TepMHUHAIBHBIX aIKUHOB ¢ KeToHamu U anpiaerugamu (A.E. ®asopckuii, B.Penme).
AueruneHnauieHoBas nzomepusanus. CMelneHre TPOWHON CBSA3M B TEPMUHAIBHOE IOJIOKEHHUE.
OkucnuTenbHas KOHACHCAIMS TEPMUHAIIBHBIX AIKUHOB B IPUCYTCTBUM COJICH MEIH.

6. AIKaaueHbI

Tunel aueHoB. HM3oiupoBaHHBIE, KyMYJIUPOBaHHBIE M COIpPSDKEHHBIE AWEHBL. M3omepus u
HOMEHKIaTtypa. Mertoasl  cuHTe3a  1,3-IMEHOB:  JAETUAPUPOBAHHME  AIKAHOB,  CHUHTE3
®dasopckoroPenie, kpocccoueTaHHe Ha METAUIOKOMILIEKCHBIX KaTalau3aTopax.

byranuen-1,3, ocobenHoctu ctpoeHus. MonekynspHbie opOuTtanu 1,3-a1ueHoB.

Xumnueckue cpoiictBa 1,3-muenoB. ["anoreHupoBaHue W ruaporajioreHupoBaHue 1,3-TueHOB.
ANTMIBHBIA KaTHOH, e€ro T-opouTanm. 1,2- u 1,4-mpucoenuHeHne, YHEPreTUYECKUuid Mpopuib
peakiuu, TEePMOJAMHAMUYECKUA UM  KUHETUYECKUU KOHTpoJb. llomuMmepusammss  HUEHOB.
HatypanbHbiii U cuHTeTnyeckuil kayuyku. Peakuus [[unbca-Anpaepa ¢ alkeHaMH M alKMHAMU,
CTEPEOXUMHUSI PEAKIMHU U €€ MPUMEHEHHUE B OPTaHUYECKOM CHUHTE3€. YUacThe HU3IIUX CBOOOIHBIX
(HCMO) u Beicmux 3anonHeHHbIX (B3MO) opOutaneit peareHTOB B 00pa3oBaHUM MEPEXOAHOTO
COCTOSIHUS pEeaKIIMU JUEHOBOTO CUHTE3a.

CrpoeHue anieHa, peakliuy NPUCOETUHEHHS K aJJIEHaM.

7. AMUUKJINYECKHe COeJUHEHUs

[Muknoankanel W WX mnpou3BoAHble. Kiaccubukanus anuIMKIOB. ODHEPrus HampsKEHUS
[UKJIOAJIKAHOB U €€ KOJMYECTBEHHasl OlIEHKa Ha OCHOBAHWM CpPAaBHEHUS TEIUIOT oOpa3oBaHUs U
TEIJIOT CrOpPaHUs IUKIOAJIKAHOB UM COOTBETCTBYIOIIMX aJIKaHOB. THNBI HampsoKeHUs B
LUKJIOAJIKaHaX W TOJpa3/ielieHue LMKIOB Ha Majble, CPEJHHUE IUKIbl U MaKpoUUKibl. CTpoeHue
[UKJIONPOIaHa, IMKIO0yTaHa, I[HMKJIONEHTaHa, IukKIorekcaHa. KoH(OpMalMOHHBI aHamu3
[UKJIOTeKCaHa. AKCHANIbHBIE U HKBAaTOPUAIBHBIC CBA3U B KOH(pOpMAMH "Kpecyio" MUKIOreKCaHa.
Kondopmanuu  MOHO- M JAM3aMENIEHHBIX  MPOU3BOJAHBIX  LHUKIOTeKcaHa.  BnusHue
KOH()OPMAIIMOHHOTO MOJIOKEHUSI (PYHKITMOHAIBHBIX TPYII HAa UX PEAKIMOHHYIO CIIOCOOHOCTH Ha
MpUMepe peakiil 3aMeIEeHNs, OTIIEIUIEHUS U OKUCIICHUS.

Metoapl CHHTE3a ITUKIIONPOIaHa, IMUKJIOO0yTaHa M WX MPOM3BOIHBIX. OCOOCHHOCTH XWMHUYECKHUX
CBOMCTB COEIMHEHHM C TPEXUJIEHHbIM UUKIOM. CHUHTE3 COEIMHEHMM psiia IUKIONEHTaHA H
UKJIOTeKcaHa. Peaknuu pacmmpeHuss W CYKEHHs IUKJIa TpH JAe3aMUHHPOBAHUU TEPBHUYHBIX
amuHoB (H.A. JlembsnoB). CuHTe3 COEOMHEHHH CO CpPeIHUM M OONBIIUM pa3MepoM IHKIa
(cmoxxHO2(UpHAs U allMJIOMHOBAsE KOHAEHCAlWN ). TpaHCaHyJIIpHbIE PEaKUU B CPEAHHUX ITUKIIaX.
[IpeacraBnenre 0 TPUPOIHBIX MOJULIMKIMYECKUX CHUCTEMAaX TEPHEHOB U cTepousioB. KapkacHbie
COEIMHEHUS: a/laMaHTaH, Ky0aH, MpU3MaH, TeTpajipaH.

8. ApeHnsl

Konyenyus  apomamuunocmu. ApomatmunHoctb. Ctpoenue Oenzona. @Dopmyna Kekyie.
Monekynsipable opbutany 6eH3ona. AHHYIEHbl. AHHYJIEHBI apOMaTHYECKUE U HeapoOMaTHUECKHUE.
Kpyr ®pocra. Konuenums apomatuuHocTd. IIpaBuino Xrokkens. ApomMaTH4eCKHME KaTHOHBI H
aHuoHbl. KoHIEeHCHpOBaHHBIE apOMaTHUECKHUE YTIeBOMOPOAb: HadTalvH, (GEeHAHTPEH, aHTpPAIICH,
aszyneH u jap. ['erepouukinyeckue MATH U MIECTUUWICHHBIE apOMATUYECKUE COEAUHEHHUs (IUPPOJL,
bypan, THOodeH, NHUPUAMH). AHTHAPOMATHYHOCT, Ha  TNpHUMEpe  LUKIOOyTajaueHa,
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LUKJIONPONCHUIAaHUOHA,  KaTHOHAa  IUKJIoneHTaaueHunus.  Kpurepum — apomaTtuyHOCTH:
KBAHTOBOXMMUYECKUH (CPAaBHEHUE DPACUETHBIX BEJIMYMH SHEPruUM [JENIOKATIU3ali Ha OAMH T-
AJIEKTPOH), FHEPTETUYECKUM (TETIIOTHI TUIPUPOBAHMS) 1 MATHUTHBIH.

[Tony4yeHne apoMaTHYECKUX YIJIEBOJOPOJOB B IMPOMBIIUIEHHOCTH KaTaJUTHUECKUH pudopMuHT
HeTH, TepepabdoTKa KOKCOBOTO Tra3a M KaMEHHOYroJbHOW cMoibl. JlaGopaTopHble MeTOIbI
cuHTe3a: peakuusa Bropuna-durrura u Apyrue peakuuu Kpocc-COYETAHMs, AKMIMPOBAHUE apeHOB
no ®punemo Kpadrcy, BoccTaHOBICHHE XUPHOAPOMATHUECKUX KETOHOB (peakiust Kiknepa-
Bounbda, peaknus KiiemmeHncena), npoTosin3 apuiaMarHMiraloreHu10B.

CpolicTBa apeHoB. KartamuTuueckoe TruApupOBaHHE apeHOB, BOCCTAHOBJIEHHE apeHOB 1o bépuy,
doroxummuueckoe XjopupoBaHue OeH3ona. Peakuuu 3amemieHus Bopopona B OOKOBOM Lienu
QIKUIOCH30JI0B Ha TajoreH. OKuCiIeHue alKUIOEH30JI0B U KOHJICHCHPOBAHHBIX apOMaTHYECKHX
YIJIEBOAOPOAOB 10 KAPOOHOBBIX KUCIIOT, albJIeTUI0B U KETOHOB.

9. Peakuum 3/1eKTPOGUIBLHOIO 3aMeIlIeHUs] B AapOMaTHYeCKOM PALY

Knaccugukanus peakuuii apoMaTudyeckoro 3J1eKTpoduiibHOro 3amenienus. O01me npecTaBieHus
0 MEXaHM3ME€ pEaKIHi, KHHETHYECKUH HW30TONHBIA HPPEKT B peaKkuusx dSICKTPOPHILHOTO
3aMellleHus] Booposa B OeH301bHOM KoJblie. [IpencraBienue o m- u g-komiuiekcax. CTpykrypa
NEPEeXOAHOTO  COCTOSHUS. M3oTomHBIH OOMEH  BOAOpPOAAa KaK  TpOCTEHIas  peakuus
3NEKTPO(UIBHOTO 3aMElIeHHs. APEHOHUEBbIE HOHBI B PEaKLUSAX 3JIEKTPO(PUIBLHOIO 3aMeIleHHs.
BnusHue mnpuponpl 3aMecTUTENss Ha OPHEHTALUI0 M CKOPOCTh PEAKIUH 3JIEKTPO(PUIBHOIO
3aMEUICHMs. OJIEKTPOHOJAOHOPHBIE M 3JIEKTPOHOAKLENTOPHbIE 3amecTuTenu. CoriacoBaHHas M
HECOIJIaCOBAaHHAs OPUEHTALINS JBYX WJIM HECKOJIBKUX 3aMECTUTENIEH B apOMaTUYECKOM KOJIbIIE.
Hutposanue. Hutpyromue arentsl. Mexanus3m peakuuu HUTpoBaHus. HutpoBanue OeH3ona U ero
3aMmelnieHHblXx. HurpoBanune Hadramuua, Oudenuna u  jgpyrux apeHoB. Ilomyudenue
NOJIMHUTpOcoeauHEHU. [oHsATHE 0 Unco-aTake U unco-3aMeICHUN B pEaKLUsAX HUTPOBAHHUS.
["anorenupoBanue. ["anorenupyromnye areHTel. MexaHu3M peakluu ralor€HHpOBaHUs apEHOB U UX
IIPOU3BOIHBIX.

CynspupoBanue. Cynphupyromme areHtsl. Mexanusm  peaknuu.  KuHeTnueckuii
TEPMOJIMHAMUYECKUI KOHTPOJIb B peakiuM cyab(upoBaHHUs Ha mpuMepe (eHosna U HadTaauHa.
OO6patumocTh peakuuu cynbpupoBanus. [IpeBpaiienus cyabhorpymnsl.

AnxunupoBanue apeHoB no ®punento-Kpadrey. Ankwimpyromuye areHTsl. MexaHu3M peakiuH.
[ToOouHbIe TpoLECCHl M30MEpHU3allUs ATKUIUPYIOLIEr0 areHTa W KOHEYHBIX MpoayKToB. CUHTE3
JUapuil- W TPUAPUIMETAHOB. TpHapWIMETUIKATHOHBI, AaHMOHBI M pajuKaibl. MeTombl HX
TeHEpUPOBAHUS U CTAOUIIBHOCTb.

AmunupoBanue apeHoB no ®punemo-Kpadrcy. Anunupyromue areHTbl. MexXaHu3M peakiu.
PernocenextuBHocTh amwmpoBanud. Dopmunupoanue 1o I'arrepmany-Koxy wu  apyrue
POJICTBEHHBIE PEAKIIUH.

10. HykeopuiabHoe apomaTHyecKoe 3aMeleHre

OO011me mpeacTaBIeHUs O MEXaHU3Me HYKJIEO(UIBHOTO 3aMELICHHUS.

1. MexaHu3M OTHICTJICHUS-TIPUCOECIMHEHUSI HA MpUMEpPEe TMpeBpalleHus rajioreHOeH3010B B
(deHonbl W apoMaTHYeCKHMEe aMHUHBI. MeToabl TeHEepUpOBaHUS U (QHUKCAUU JeruapoOeH30a.
Crtpoenue aeruipoOeH3oa.

2. MexaHu3M NPUCOETUHEHUSA-OTIIETIEHUST SNAT, IPUMEPBI PEaKIM M aKTUBUPYIOIEE BIUSHUE
AJIEKTPOHOAKIIENTOPHBIX 3AMECTUTENIEH. AHUOHHBIE T-KOMIUIEKChI Mel3eHrerMepa u UX CTPOEHUE.
3. Sny1-MexaHu3M apoMaTHUECKOro HYKJICO(UIBHOTO 3aMEIICHUsI B PEaKIMAX THIPOIN3a KaTHOHA
apeHIua30HUsl.

4. Mexanu3m Sgyl B apomathyeckoM psiiy W o0jacTe ero npuMmeHeHus. MHunumupoBaHue
MOHPAIUKAIBHON LIETIH.

11. 'annoreHnpon3BoAHBIE YIJIEBOAOPOI0B

N3omepust, HoMeHKi1aTypa. CrocoObl MONy4YeHHsS U3 CHUPTOB, AJIKAHOB, AJIKEHOB; 3aMELIEHUEM
aTOMa OJIHOTO TrajoreHa arToMOM JPYroro, XJOpMETHINPOBAHUE aPEHOB.

Peakiun Hykeo(uiIbHOT0O 3aMEIIEHUs Y HACBIIIEHHOTO aTOMa YIJIepo/ia B alKMITaJOreHuaax Kak
METOJl CO3/IaHUS CBS3M YIIIEPOA-YIVIEPOJ, YIVIEPOI-a30T, YIJIEPOA-KUCIOPOA, YIJIEpOa-Cepa,
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yraepoa-pochop (moydeHHWe amKUITAIOTEHUAOB, CIHUPTOB, THOJIOB, MPOCTHIX 3(UPOB,
HUTPOCOECIUHEHHUM, aMUHOB, HUTPUJIOB, CIOKHBIX 3¢upoB u np.). Kinaccudpukanus mexaHu3MoB
peakuuii HykieopuibHOro 3amenieHus. OcHOBHblE XapakTepucTuku Snyl, Sn2  peakuuii.
DHEPreTUYeCKUid MpoPHIb PEaKIIHiA.

Peakuuu Sn2tuna.  Kunetmka, crepeoxumusi, BalibJieHOBCKoe oOpamienue. Ilonstue o
HYKJICOQMIBHOCTU. BiusiHMe NpupoAbl paaukaga M YXOJSIIeW Trpynmnbl cyOcTpara, HTPHPOJIbI
HYKJICOMITHPHOTO areHTa U pacTBOPUTEINSI Ha CKOPOCTh S2 peakmwmid. [Tpuammn XKMKO.

Meton mexda3Horo nepeHoca 1 ero UCMoib30BaHUE B OPraHUYECKOM CHHTE3E.

Peaknuu Syl tuma. Kuneruka, ctepeoxumus, 3aBUCUMOCTh Syl mpoiiecca oT mpupoasl paguKana,
yxoasiel rpymnmsl, pactBopurens. Kapookatnonsl, GpakTopsl, ONpeaessionne X yCTOMYUBOCTD.
[TeperpynmupoBku KapOOKaTHOHOB. Metoabl reHepupoBaHus KapOokatuoHoB. Ilonstue 006
MOHHBIX Iapax.

MeTo/1bl 10JTy4EHHNS FaJION€HAIKAHOB U3 aJIKAHOB, AJIKEHOB, CIIUPTOB.

12. Peaknuu 3JIMMMHUPOBAHUS

Peakumu  snmumunupoBanus.a- WM B-anmumuHupoBanue. Krnaccupukamus MexaHusmMoB  f3-
smumvunupoBanus: E1, E2 u Elcb. Hanpasnenue anumunupoBanus. [IpaBuna 3aiinesa u ['odpmana.
Crepeoxumus 3MMMUHUPOBAHUS: CU-H U aHmu-3JIMMUHUpPOBaHKE. BinsHue npuposl OCHOBaHUS U
YXOJsIIEeH TPYIIbl Ha HampasieHue otuierieHus. Konkypenmus npomeccoB E2 u Sy2, E1 u Syl.
@akTopbl BIMAIOIIME HA 3Ty KOHKypeHLH0. Vcronb3oBaHue peakuuil B-3JIMMUHUPOBAHUSA B
rajJioreHajkaHax /i CHHTE3a AQJIKeHOB, JIMEHOB W aJKWHOB. BiusHue KOH(POPMAIMIOHHOTO
MOJIOKEHHUS (PYHKIIMOHAIBHBIX TPYII B IMKJIOATKaHAX HAa HMX PEAKIMOHHYIO CIIOCOOHOCTh Ha
IIpUMeEpe peakiuil 3aMeIEeHUs, OTIIETUICHHUS.

Peaknuu  wonmvuHupoBanus.  ['eHepupoBanume — kapOeHoB.  KapOeHsl -  d9acTWmbl ¢
JBYXKOOPAMHUPOBAaHHBIM aTOMOM yriepoja. IlpucoenvHeHne CHHIJIETHBIX W TPUILIETHBIX
kapOeHoB Kk ankeHaM. [lonsTre o kapbeHongax. BzanmopericTBue KapOCHOHUIOB € aTKEHAMH.
B3aumopeiicTBie ramoreHankaHoB ¢ MeTanjgamu (oOpa3oBaHHe pPEaKTHBOB [ 'pHHBSApA, peakuus
Bropia).

BununiranoreHuipl Kak COeAMHEHUs ¢ TOHM>KEHHOW MOJABUKHOCTBIO aTOMa rajioreHa.

13. MeTasioopranuvyeckue coelMHeHUs

Jlutuit 1 MarHuoOpraHuYecKue CoeMHEeHNs. MeToAbl CUHTE3a: B3aUMOJIEUCTBUE METaJlla C aJIKUII
wiu apuiranorenugamu. IIpeacrasinenue o mkaine CH kucinotHocTH yriaeBonopoaoB. CTtpoeHue
peakTuBOB ['puHBspa, paBHOBecue ¢ auankwiMariueMm (ypaBHenue B.llnenka). Jlutuit u
MarHMMOpPraHu4ecKhue COEAMHEHUsS B CHHTE3€ YIJIEBOJOPOAOB, CIUPTOB, aJbJETH/IOB, KETOHOB,
KapOOHOBBIX KUCTOT. [Iuankun- u auapunkymnpartsl. [lonydyeHue u mpuMeHeHne dTHX KOMITJIEKCHBIX
COEIMHEHUIN MJI1 CHUHTEe3a IMpEAeTbHBIX YIJIEBOJOPOAOB, IUEHOB, CIUPTOB, HECUMMETPUUYHBIX
KETOHOB U B PEAKIUAX COMPSHKEHHOTO MPUCOCTUHEHHs K 0-, B-HEHACHIIIEHHBIM KapOOHUIHLHBIM
COETUHEHUSIM.

14. I'mapoxcunpousBoHbIC YIJICBOAOPOAOB

OpHoaToMHBIE CHOUPTHL. ['OMOJOTrMYECKHl psl, KiIacCUpUKalus, HW30MEpHUsi U HOMEHKIATypa.
MeTo/1bl MOTYYEeHHSI: U3 AIKEHOB, KAPOOHUIIBHBIX COSAMHEHHIA, TaIOTeHAIKAHOB, CIIOKHBIX Y(UPOB
1 KapOOHOBBIX KHCIIOT.

CpotictBa crnupTtoB. Crnupthl, kKak crnadsie OH-kucnotsl. CroupTel, kKak ocHoBaHus JIprouca.
3amenieHne TUIPOKCUIHBHOM TPYIIBI B CIIHUPTAX HA rajoreH (MoJ AEHCTBHEM TajlOT€HOBOIOPOIOB,
rajioreHu10B hocdopa, XJTOpUCTOro TuoHmIa). Mexanusmel Sy1, SN2, U cTepeoXuMus 3aMelIeHus,
TUAPUIHBIE TIEPETPYNIUPOBKHA  KapOOKATHUOHOB (PETPOMMHAKOIWHOBAS  IEPErpyIIUPOBKA).
Herunparanus cnuptoB. OKUCICHHE MEPBUYHBIX CIIUPTOB JI0 alIbJETUIOB U KapOOHOBBIX KHCIOT,
BTOPUYHBIX CIHUPTOB /0 KETOHOB. PeareHThl OKHCIEHHMSI Ha OCHOBE XPOMOBOTO aHTUIpHUIA U
JIBYOKHCH Maprasna. MexaHu3m OKUCIEHUS! CIUPTOB XPOMOBBIM aHTHIPUIOM.

JByxatoMHble criupThl. MeToasl cuHTe3a. CBOMCTBA: OKHCIICHHE, AllMJIMPOBAHUE, AETHApATaIUs.
OxkucnutensHoe  pacuieruieHne  1,2nuonoB  (HMomHas — KUCIIOTa,  TeTpaalerarT  CBHUHIIQ).
[InHakoMMHOBAs MEPErpyNIUpPOBKA.
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®eHoubl. MeTosibl MoTyYeHHs: MIeTIOYHOE TJIAaBJICHUE apeHCYIb(OHATOB, 3aMEIICHNE TrajoreHa Ha
TUAPOKCHWII, THAPOIHM3 Ccoyied apeHauazonus. KymonbHBIH croco0 monydeHus QeHona B
IPOMBIIIJIEHHOCTH.

CgoiictBa (enonoB. denonbl kak OH-kuciaotel. CpaBHEHHE KHCIOTHOTO XapakTepa (EeHOJIOB U
CIHPTOB, BIUSHUE 3aMECTHUTENECH HAa KUCIOTHOCTH (eHOoi0B. OOpa3oBaHUE MPOCTHIX M CIOKHBIX
3¢upoB QeHosoB. Peakuuu 371eKTpOPUIBHOIO 3aMELIEHUs B apoOMAaTHYECKOM sape (eHOJIOB:
raJIoreHUPOBaHUE, Cyab(UPOBAaHHE, HUTPOBAHHE, HHUTPO3UPOBAHUE, COYETAHHE C COJIIMU
JMa30HUs, aJKwiMpoBaHue M amumpoBanue. Ileperpynnuposka @puca. KapOokcmimpoBanue
deHonaToB menouHsix MetaiioB o Konsbe. @opmunupoBanue ¢enonoB no Peiimepy-Tumany,
MEXaHU3M 00pa3oBaHMsl CaMIIIOBOrO anpaeruaa. GopmuinpoBanue (Genosnos no Bunscmaiiepy.
[TeperpynmnupoBka amumiaoBbix 3¢gupos ¢enomnos (JI.Kisiizen). Oxucnenue heHonoB, B TOM Uuciie
IPOCTPAHCTBEHHO 3aTpyAHEHHBbIX. [IoHATHE 00 apOKCHIIBHBIX pajiuKajax.

15. IIpoctbie 3¢upsbl

ITpocteie 3¢upel. MeTobl noAy4YeHUs: peakius BunbsimMcoHa, alKOKCHMEPKYPUPOBAaHUE AIKEHOB,
MEXXMOJIEKYJIIpHast IeruapaTalus CliupToB.

CpoiicTBa mpocThIX 3(UpOoB: 00pa3oBaHHE OKCOHUEBBIX COJIEH, paCIICIUICHHE KHUCIOTaMHU.
I'maponepokcusl. [lomydenne u cBoiicTBa o-TanoreH>upoB. BUHMIOBBIE Y3QUPHI X MOTyYCHHE
(W3 aneTusIeHa M 0-raloreHA(UPOB)

Kpaynadupsl. [Tonydenue u npuMeHeHHE B CHHTETHYECKON TIPAKTHKE.

Oxcupanpl. CnocoObl mnosydyeHHs. PackpblTHe OKCHpPaHOBOIO LUKJIa IMOJ  JEHCTBHEM
ANIEKTPOMUITBHBIX M HYKJICO(PHIBHBIX areHTOB.

16. Anbaeruabl M KeTOHBI

W3omepuss U HOMEHKIaTtypa. MeToasl NOJyYeHUs albJEruJ0B U KETOHOB U3 CIHUPTOB,
IPOM3BOJHBIX KapOOHOBBIX KHCIOT, QJIKEHOB (030HOJIM3), QJIKHHOB (TUAPOOOPUPOBAHUE,
ruapaTtanus no KydepoBy), Ha OCHOBE METAJUNIOPraHMUYECKHUX COEAMHEHMH. ALMIMpPOBaHHUE U
dbopMHIUpOBaHUE apoOMaTUYECKUX coeAuHeHuil. [IpomblnuieHHOe modydyeHue ¢opMaabaerua,
aneranpaeruaa (Bakepnpouecc) ¥ BBICIINX albAErHI0B (THAPOGOPMUTIHUPOBAHUE).

CrpoeHne KapOOHWJIBHOM TpyMIbl, €€ MOJAPHOCTh U MOJSIPU3yeMOCTh. BiusHue mnpupoasl u
CTPOEHUS pajiKaia Ha KapOOHMWIbHYIO aKTUBHOCTb.

Xumnueckue cpoiictBa. OOmMe npeicTaBiIeHUs O MEXaHU3Me HYKJICO(QHIBHOTO MPUCOECTUHEHUS
10 KapOOHWIBHOM TpyIIe anbJeru 0B U KeTOHOB. KucnoTHeli 1 ocHOBHOM kaTanu3. KucinoTHocTh
¥ OCHOBHOCTb KapOOHUJIbHBIX COCAMHEHUI.

Kero-eHonbHast Tayromepus. EHonu3anust anbieruioB 1 KETOHOB B PEaKLUsAX TaJIOT€HUPOBAHUSA,
U30TOMHOrO OOMEHa BOJOpOJAa M PALEMHU3AIMHM ONTUYECKM AKTUBHBIX KETOHOB. KHCIOTHBIA U
OCHOBHOM KaTaJIM3 3TUX PEaKLIHM.

Kero-eHonbHAs TayromMepusi KETOHOB,1,3-AMKeTOHOB U 1,3-keTo3¢dupoB. BnusHue CTpyKTYpHBIX
($akTOpoB U MPHUPOABI PACTBOPUTENS HA IMOJIOKEHHUE KETO-€HOJIBHOTO PAaBHOBECHUS U 3aBHCHUMOCTh
ero or cootHoumienuss CH m OH kucioTHOocTM KeToHa M €Hoja. J[BOMCTBEHHas peaKkLMOHHas
CIIOCOOHOCTH €HOJIAT-UOHOB. HTepnpeTanus naHHbIX B paMkax npunuumna X KMKO.
ATNKUIMPOBAaHUE U allUIIMPOBAHUE EHAMUHOB.

AJbIOIBHOKPOTOHOBAST KOHJIEHCAIIUS QJIbJIETHAOB M KETOHOB B KHCJIOM M IICIIOYHOW Cpee,
MexaHM3M peakiuil. HanmpaBneHHas anbiosibHas KOHJAEHCALUs Pa3HOMMEHHBIX alIbJETHJIOB C
HCIIOJIb30BAaHUEM JIUTHUEBBIX, OOPHBIX EHOJIATOB M KPEMHHEBBIX 3(upoB eHoyoB. KonneHcarus
QIBJETUAOB M KETOHOB C MAaJOHOBBIM 3(UpPOM U JAPYrUMH COCIMHEHHUSMU C aKTHUBHOH
METHJIEHOBOM Ipynmnoid. AMHHOMETHIMPOBAHHUE ajlbJAEeTHA0B U KeToHOB (ManHux). beH3onnoBas
KOHJCHCALUs.

BoccranoBneHue anberuioB U KETOHOB JI0 CIIUPTOB, peareHThl BOCCTAHOBJICHHUS; BOCCTAHOBIIEHUE
C=O-rpynnsl 1o CHo-rpynnsl: peaknuu Kmxnepa-Bonbda n Knemmencena. Mon-panukanbHas
TUMepU3alus aabIeruioB U KeToHOB. OKHUCIIEHUE allbJIeTUI0B, peareHThl okucieHus. OKucienme
KETOHOB mepkuciaoraMu mno baiiepy-Bumurepy. JlucnponopiyoHUpOBaHUE aibAETUAOB IO
Kannwurapo (mpsimast ¥ nepeKkpecTHast peakiium)
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o, PB-HenmpenenbHble anbaeruapl M KETOHBL. MeTOAbI MOJNyYEHHs: KOHJACHCAIMM, OKHCIICHUE
aUTIIOBBIX crupToB. CompsbkeHWe KapOOHWJIBHOW TPYMMbl C JIBOWHOW YIJIEPOA-YTIEPOTHOMN
cBsi3bt0. Peakuuu 1,2 u 1,4npucoeaHeHus JIMTHHOPTaHUYECKUX COCAMHEHUH, TPUAIKUIOOPAHOB,
JUAJIKUAI U TAApUIKYNPAaTOB, aMUHOB, [IMAHUCTOrO BOJOPOJA, rajJOreHoBoA0poA0B. COMpsiKEHHOE
MIPUCOEIMHEHHNE CHOJISTOB M eHaMUHOB (MuxasJn).

Boccranosnenue o, B-HenpenenbHbIX KapOOHUIBHBIX COSTUHEHHM.

17. KapOoHoBbIe KHCJIOTBI U X IPOU3BOJHbIC

Knaccudukanus, HoMeHKIaTypa, U3oMepus. MeToAbl CUHTE3a: OKUCICHUE MEPBUYHBIX CIIUPTOB U
QIBJICTU/OB, AJKEHOB, AJKWHOB, AJKHIOCH30JIOB; THAPOJIM3 HUTPUIIOB M JIPYTUX MPOU3BOIHBIX
KapOOHOBBIX KUCJIOT; CHHTE3 Ha OCHOBE META/NIOOPTaHUYECKUX COCAMHEHMI; CHHTE3bl HA OCHOBE
MaJIOHOBOTO U alleTOYKCycHOTro 3¢upoB. [lomyueHne MypaBbUHON KUCIOTHI U YKCYCHOM KHCIIOT.
CrtpoeHue kapOOKCUIIBHON TPYIIbl U KapOokcuiaaTuoHa. PU3NKO-XMMHUYECKUE CBOMCTBA KUCIOT:
acconanus, aucconuanus. KucIOTHOCTh, €€ 3aBUCHMOCTh OT HMHIYKTUBHBIX 3((EeKToB
3aMeCTUTEINIeH, OT XapaKTepa U MOJIOKEHUS 3aMECTUTENICH B alKUIbHON e U OEH30JIbHOM SIJIpe.
["anorenupoBanue kucior no ['emo-Ponbrapay-3enuHckomy. I[luponnTudeckas KeTOHU3ALUA,
AIEKTPONIN3 coieil KapOOHOBBIX KucioT 1o Komnbbe, nekapbokcunnpoBanue o XyHCAUKKEPY.
[anorenanruapuasl. Ilomydenne ¢ moMOmbIO —TalnoreHuaAoB  (Gocdopa, THOHWIXIOPUAA,
OKcanuiIxjiopuaa, oensomnxiopuaa. CBoiicTBa: B3auMOICHCTBUE C HYKICO(PHUIBHBIME peareHTaMu
(Boza, CIMPThl, aMMHAK, aMUHBI, THJIpa3uH, METAJUIOOpraHuuecKue coeiMHeHus). BoccranoBneHue
JI0 anpaeruaoB 1o Po3eHMyHy M KOMIUIEKCHBIMM THIPUAAMH METAJIOB. B3aumoneiicTBue
JIMa30MeTaHa C raJIOTeHaHTUAPUIaMHU KapOOHOBBIX KUCIOT (peakuus ApHaTa-JHUcTepaTa)
AHrugpuasl. MeToapl  modydyeHus:  Aerujapartanus  Kaciaor ¢ nomomp PoOs  m
¢dTaneBoroaHruapUIA; AUWIMPOBAHUE COJIEH KapOOHOBBIX KHCIOT XJIOpaHTHApUIaMH. Peaximu
AHTUJIPUJIOB KUCIOT ¢ HykIeodunamu. Peakius [lepkuna.

Keren. [lonyueHune u cBoiicTsa.

Cnoxuple >¢upbl. MeToasl mnomydeHus: I3Tepudukanus KapOOHOBBIX KHUCIOT (MEXaHU3M),
alMIMPOBaHUE CHUPTOB U UX AIKOTOJIATOB alWIrajlOreHUJaMy M aHTHJIPHUIaMU, aJIKUIMPOBaHUE
KapOOKCHJIATHOHOB, PEAKIMHM KHCIOT C JUa30METaHOM, aJKOTOJIM3 HUTPUIOB. MeTonabl cHHTe3a
LUKIUYECKUX CIOXHBIX 3(QHUPOB, JIAKTOHOB. Peaknuu ciokHbIX 3(UPOB: TUAPOIN3 (MEXaHU3M
KHCJIOTHOTO M OCHOBHOT'O KaTaju3a), aMMOHOJIN3, leperTepu(puKanms; B3auMoIeiicTBUe ¢ MarHui
U JUTUHOPTaHWYECKUMH COEJIMHEHUSMHU, BOCCTAaHOBJIEHHE JO CIHUPTOB U  ajlbJAETHIOB
KOMIUIEKCHBIMU  TUJPUAAMU MeTajuloB; cinoxkHodupHas (JI. KusiizeH) u  anminonHOBas
KOHJICHCALINH.

AleTOyKCYCHBIN 3(up U ero ucnoib3oBaHue B cuHTe3e. Keto-eHonbHas Tayromepus 3¢upos 1,3-
KETOKUCIOT U 1,3-IMKEeTOHOB, aMOUIEHTHBIN XapaKTep €HOJIAT-HOHA.

Amunpl. CtpoeHue kapOaMOWJIBHOM Trpynmbl. MeToJbl MOJydyeHHs: alMIMpOBaHUWE aMMHaKa U
aMUHOB, NMHUPOJIN3 KapOOKCUIIATOB aMMOHMSI, TUAPOJIN3 HUTPUIIOB, MEPErPYNIUPOBKa OKCUMOB I10
bekmany. CHHTE3 LUMKIMYECKMX aMHUAOB, JIaKTaMOB. CBOMCTBa: TMAPOJIN3, BOCCTAHOBJIEHHE 0
aMUHOB, eruaparanus aMmuaoB. [loHsTHe 0 ceKcTeTHBIX nmeperpynnupoBkax. [leperpynnuposku A.
I'opmana, T. Kypruyca. B3aumoneiicTBre aMi10B ¢ a30TUCTON KUCIOTOH (peakuus byso).
Hutpuibl. MeTo/isl mosTydeHust: AeTHapaTais aMu10B Kuciot (¢ momorisio P,Os, SOCI,, POCls),
ANKWINpOBaHWE IMaHuaMOHA. CBOMCTBAa: I'MAPOJIU3, aMMOHOJIM3, BOCCTAaHOBJIEHUE JO AMMHOB,
B3aMMOJICCTBUE C MArHW W JIMTHHOPraHWYECKUMH CcoeAuHeHHsMU. Peakuusa Purrepa,
o0pa3oBaHNE UMUAATOB.

[Tpon3BogHBIE YrOJBHOM KHUCIOTHI: (DOCTeH, MOYEBMHA U €€ MPOU3BOJHBIC, A(GUPHI YrOIbHOU
KHCJIOTHI, H30LIMAHAThI, ypeTaHbl, ceMuKapOa3uia, KcaHToreHarel. IlodydeHue U OCHOBHBIE
CBOMCTBA.

JIByXOCHOBHBIE KHCIOTbl. METOJbl CHHTE3a: OKHCIUTEIbHOE pACIICIUICHHE LUKIOOJEe(HUHOB U
IUKIUYECKUX KETOHOB, OKHCIIEHHE MOJIMAIKUIOeH30/10B. [J1aBHBIE MpeNCTaBUTENN: IIaBesieBas
KUCJIOTa, JMITHIOKCANAT B CIOXHOX(UPHOW KOHJEHCAlWu. ManoHOBas KHUCJIOTa: CHUHTE3bl C
MaJIOHOBBIM 3GUpoOM, peakuuss Muxasns, koHaeHcauuu ¢ anpaerunamu (Kuésenarens). SlHTapHas
KHACJIOTa, €€ AaHruApuia, uMuA, N-OpOMCYyKIMHMMUZA. AunuHoBas kucinora. KonueHcauus
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JukMaHa. ANWIOWHOBas KOHAeHcanuss 3(QUPOB TUKAPOOHOBBIX KHCIOT Kak METOJA CHHTE3a
CPEeIHUX U MAaKPOIIMKIIOB.

@draneBas U TepedTanieBass KUCIOTHI, TPOMBIIIJICHHBIE METOJIbI MOTy4YeHHs. DTaneBblii aHTHAPHI,
dbTanuMuUI ¥ ero UCIOJIb30BaHNUE B CUHTE3E.

a-, P-Hempenenbneie Kuciotel. Metoapl cuHTE3a: Aeruapatanusi [-OKCUKHCIOT, peaKIus
Kuépenarens, peakuus Buttura, peakuus [lepkuna, cuiHTe3 KOPUYHBIX KUCIIOT.

Peakuuu mnpucoenuenusst no aBodHONM C=C-cBsi3u. CtepeoXumusi NPHUCOCAUHEHUS TrajoreHa M
THIPOKCHIMPOBaHUS epkucioramu 1mo Baruepy (KMnOy).

dymapoBasi U MaJICMHOBAsE KUCJIOTHI.

AueTuineHImkapOooHOBas KUCIIOTA.

18. Xunonb1

[Tonyuenue o- u n-6eH30- u HahTOXUHOHOB. CBOMCTBA XMHOHOB: MOJIyU€HHUE MOHO- U TUOKCHUMOB,
IPUCOEAMHEHNE XJIOPUCTOTO BOAOPOAA, AHUJIMHA, YKCYCHOI'O aHTMJAPUJAA, CIUPTOB, PEAKUUs C
mueHamu. ComocTaBjieHHE CBOMCTB XMHOHOB U 0-, [-HEmpelenbHBIX KETOHOB. BoccraHoBieHue
XUHOHOB. XJIOPaHUJI, €TO UCIIOIb30BAHUE JUIsl OKMCIEHUS U MoidydeHre. XUHruapoH. KoMruiekcsl ¢
nepenocom 3apsana (KII3). Cemuxunonsl. [lonstue 00 aHuoHpagukanax. [MIpOXMHOH Kak
UHTUOUTOP CBOOOJHOPATUKANBHBIX pPEAaKUWi. AHTPAaXWHOH: IIOJNy4eHHE, TIPEACTABICHUE O
CBOICTBaxX U MpUMEHEHHUE. AJTM3apHH.

19. Hutpocoeaunenust

Hutpoankansl. MeToapl CHHTE3a M3 AIKWITATOTEHUAOB (aMOUEHTHBIA XapakTep HUTPHUT-HOHA),
HuUTpoBaHue ankaHoB 1o KonoBanoBy. CrpoeHue HUTporpymmbl. CBONHCTBa HUTPOAIKAHOB:
KHUCIIOTHOCTh M TayTOMEpHS HUTPOAIKAHOB, PEAKIMU HUTPOAIKAHOB C a30TUCTOW KHCIOTOH,
rajoreHaMu, KOHJICHCAlMsi C KapOOHWJIBHBIMH COCIMHEHHUSIMH, BOCCTAHOBJICHHE B aMUHBI.
TayTomepusi HUTPOAJIKAHOB.

ApomaTuieckrue HUTpOocOoeauHeHus. BoccTaHoBIeHHE HUTPOAPEHOB B KHUCIION U IIEJIOYHOMN Cpelie.
[TpomexxyTouHbIE IPOIYKTHI BOCCTaHOBIICHUS HUTPOTPYIIIIHI (HMUTPO30COETUHEHUS,
apUITHJIPOKCUIIAMUHBI, a30KCH-, a30- M THUIPA30COeNMHEHUs1). beH3uauHoBas neperpynmnupoBKa.
BoccranoBneHue OIHOM HUTPOTrpymmbl B MOTUHUTpoapeHax. OOpa3oBaHUE KOMIUIEKCOB C
MIEPEHOCOM 3apsija.

20. AMUHBI

Knaccudukanus, wuzomepusi, HOMEHKIaTypa aMHHOB. MeTOAbl MOJyYyeHUs: aJKUIUPOBaHUE
aMmmMuaka W aMuHOB 1o [odmany, ¢ranmumuaa xkamusa (['aOpudnb), BoccTaHOBIIEHHE
a30TCOJACPIKAIIMNX  TMPOU3BOJHBIX  KAapOOHWUJIBHBIX COEAMHEHUHW W  KApOOHOBBIX  KHCIIOT,
HUTpOcoeauHeHnH, ankuna3zuaos. [leperpynnuposku ['opmana u Kypumnyca. BoccranoBuTenbHoe
aMUHUpPOBaHUE KapOOHWJIBHBIX COeIUHEHUH. BzauMopelicTBue anpJerujioB U KETOHOB C
dopmuarom ammonus (Jleikapr).

CtpoeHne aMUHOB, XUMHUYECKHUE CBOMCTBA. AMUHBI Kak oCHOBaHUs. CpaBHEHHE OCHOBHBIX CBOMCTB
MEPBUYHBIX, BTOPUYHBIX, TPETHUHBIX aTH(PaTHUECKUX M apOMATHUECKUX aMHUHOB. BrusHue Ha
OCHOBHOCTh AMHHOB 3aMECTHUTENIell B apoMaTHYecKoOM sjipe. AJKUIMPOBAaHUE M AalMJIUPOBaHUE
amMuHOB. TepMuyeckoe pas3lioKeHHE TUIPOKCHUIOB TeTpaalkuiaMMoHus 1o [odmany.
Wnertudukanus W pasJelieHHe IMEePBUYHBIX, BTOPUYHBIX M TPETUYHBIX AMHHOB C TIOMOIIBIO
6en3oncynshoxiopuaa (mpoda Xuncoepra).

B3aumojieiicTBe TEPBUYHBIX, BTOPUYHBIX M TPETHYHBIX aTH(PATHUSCKUX M apOMATHUECKUX
aMUHOB C a30THCTOM KuUcIOTOW. OKHCIIEHHE U TajJOoreHUpOBaHME aMHUHOB. Peakuun
ANEKTPOPUIBHOTO  3aMellleHHuss B OEH30JbHOM SApe apoMaTHMYecKUX AaMHMHOB, 3alluTa
AMUHOTPYTIIIBL.

21. JIuazocoeaHeHUs

O6mue npencraBienus o0 anudaruyeckux aua3zocoeANMHEHUSX. J[nazomeraH, AMAa30YKCYCHBIN
a¢up, a-1ua30KkapOOHUIIFHBIC COSTUHEHNS.

ApoMaTudeckue AMa3oCcoeNWHEHUs. Peakuuu IUa30THPOBAHUS TEPBUYHBIX apOMaTHYECKHX
aMUHOB. YCJOBHSI TUA30THPOBAaHUS B 3aBUCHMOCTH OT CTPOCHHS aMuHA. MexaHu3M, Hpupoja
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HUTpo3upyrouero areHta. CTpoeHHe M yCTOMYMBOCTH coOJIed AMa30HUA. KuCIOTHOOCHOBHBIE
PABHOBECHSI C y4acTHEM KaTHOHA apeHIMa30HUsl.

Peakuuu auasocoennHEHUN ¢ BBIACIEHHUEM a30Ta: 3aME€Ha AMA30TPYIIbl HAa TMJIPOKCHII, FaJIOTEH,
L[MaH, HUTPOIPYIIy ¥ BOAOPOA. Peaknuu apuiavpoBaHus apOMaTHUECKUX COEAMHEHUH COJSIMHU
apenauazonus (I'omGepr).

Peaknun auazocoeauHeHuil 0e3 BbLIENEHHSA a30Ta: BOCCTAHOBICHHME JI0 apUITHMAPA3UHOB,
azocouetaHue. A30COUeTaHHME KaK peakuus dSJICKTPOPHIBHOrO  3amemeHus. A30- u
JIMa30COCTaBIISIIOIINE, YCIOBUE COYETAaHUS C aMUHAMU U (peHosaMu. A30KpacuTesu.

22. I'eTeponMK/JIMYeCKHE COeJUHEHUSA

Knaccugukarus rerepolinkiioB, HOMEHKJIATypa.

[IsaTHuieHHbIe apOMAaTUYECKHE TETEPOIMKIBI C OJHUM TerepoaromoM. Dypan, THO(DEH, THPPOIL.
Cunre3 u3 1,4-mukapOonmnbHbix coenuHennit (Ilaams, KHopp), cunTe3 mupposoB no Kuoppy,
B3auMHBIe Tiepexonsl (peakuus HOpbeBa). ApomatndHOCTb. MONEKyNIsipHbIE T-OpOUTANIH
IATUWICHHBIX apOMAaTUYECKUX METEPOLUKIOB ¢ OAHUM reTepoaToMoM. Peakuuu 31ekTpoduiabHOro
3aMeleHUs] B ISATUWICHHBIX apOMaTHYECKUX TIE€TepOLMKIAX: HUTPOBaHUE, CyJIb(UpOBaHUE,
rajJJoreHMpoBanue, GopMUINpPOBaHUE, alinpoBaHie. OpHeHTalMsl JEKTPOPHIBHOTO 3aMELCHHUS.
Peaknuu, xapakrepusyromue GypaH Kak JHeH.

WNunon. CuHTe3 NpOM3BOAHBIX HMHJOJA U3 (eHWIruapasuHa U KeToHoB (Pumep). Peakiuu
ANIEKTPO(PUIIBHOTO 3aMEIIEHUs] B MHUPPOJBHOM KOJIbLIE WHAONA: HUTPOBAaHHE, (OPMHIMPOBAHHUE,
rajJJoreHUpOBaHUE.

[IlecTuuneHHble apOMaTUUYECKHE TETEPOLMKIbI C OJHUM TrerepoaroMoM. [lupuanH, XMHOIMH U
n30XUHOJIMH. CHHTE3 XMHOJIMHA U 3aMELICHHbIX XMHOJIMHOB U3 aHUIMHOB 1o Ckpayny u JlebHepy-
Mumiepy. ApoMaTHYHOCTb NHMPUAMHA, MOJIEKYJSIpHblE TopOuTanu nupuauHa. Ilupugun wu
XMHOJIMH KaK OCHOBaHHUsA. Peakiuu nupuavHa U XMHOJIMHA C aJKuiraitoreugamu. OKHCIeHUE U
BOCCTAaHOBJICHHE NMHUPHUAWHA U XWHOJHMHA. Peakuuu 371eKTpoQHIbHOTO 3aMEUICHUs B MUPHIUHE U
XMHOJIMHE: HUTPOBaHUe, CyIb(QHpoBaHue, raorenupoBanye. N-OKUCh MUPUIMHA U XUHOJIUHA U UX
UCIIOJIb30BaHNWE B peakuuu HuUTpoBaHus. HykneodunbHoe 3amerieHne aTroMoB BOJAOpOJa B
NUPUAMHE U XUHOJIMHE B peakuusax ¢ amMmuaoM Hatpus (Ununbabun) u deHmmuTreM. AKTUBALUSL
METHJIBHOH TPYIIIbI B 2- U 4-METUIINUPUIUHAX U XUHOJIMHAX. 2-MeTuInUpUANHBI U XUHOJIMHBI KaK
METHJICHOBBIE KOMIIOHEHTHI B KOHJICHCAIUAX C aJIbJETHIaMU.

23. AMHMHOKHCJIOTHI, ENTH/IbI H 0€JIKH

Homenknarypa amuHOKHCHOT. IIpuponHble aMHUHOKHUCIOTBL. XHUPAIbHOCTb aMHHOKHCIOT,
oOpa3yromux MnporenHbl. KHCIOTHO-OCHOBHBIE  CBOICTBa, aM(pOTEPHOCTb aMHHOKHCIIOT.
N303nexTpudeckas Touka. CUHTE3bl LaMUHOKHUCIIOT U pa3JiefieHHe paleMUuecKux (Gopm.

CBolicTBa aMMHOKHCIIOT: 110 aMHUHOTPYIIIE, KAPOOKCHUITY, OKUCIIEHNE aMUHOKHCIIOT.

Homenknarypa nentuaos. OCHOBHBIE IPUHIIMIIBI CUHTE3a MOJUIENTHIOB; 3allIUTa AMUHOTPYIIIIBI U
aKTUBalMg KapOokcuiabHOW rpynmbl. TBepaodasHelii cuHTE3 mnentuaoB. OOIIMe TPUHIIMIIBI
OTpeNieNIeHus] CTPOEHUsl NenTuaoB U OenkoB. IlepBuuHas, BTOpUYHAs W TpeTHYHAs CTPYKTypa
6enkoB. [Tonstue o pepmenTax u pepMEHTATHUBHOM KaTalln3e.

24. YrieBoabl

Monocaxapuabl U nonucaxapuibl. Knaccudukamus ¥ cTepeoXuMHsT MOHOCAXapuIOB. AJbI03bI
(anmbIOTPEO3bl, aJbJOMEHTO3bl, albJAOreKCo3bl) M KeTo3bl. CTEepeoXMMHUs albao3 M KETO03 B
npoekuusx ~ @umepa. [lukaudeckwe — mosyaneTraad — albJOreKco3  TIIIOKONMHUPAHO3bl U
rimoko(pypaHosbl. o-, B-AHomepbl. Dopmynsl Xeyopca Al aHOMEPHBIX MOHOCaXapHIOB.
Tayromepusi HUKIMYECKHMX W OTKPBITHIX (OpPM B pacTBOpax MOHOCAXapHJIOB, MyTapOTallus
rimoko3bl. Kondopmarun nupano3Horo nukia. Peaknun MoHocaxapuioB. IloigydeHne rimko3nioB
Kak o0co0oi ¢opMbl IUKIMYECKUX anerased. CHHTE3 MPOCTBIX M CIOXKHBIX 3(PHUPOB
MoOHOcaxapuaoB. OKHCIEHNE albl103 A0 AJIbJOHOBBIX KHUCIOT, JIJAKTOHU3ALUs aJIbJJOHOBBIX KHCJOT.
HcuepnpiBaroliee OKHCICHHE MOHOCAaXapUIOB HOJHOW KucioToid. OOpa3oBaHHME 03a30HOB IpPHU
B3auMoJieiicTBun ¢ ¢eHwrnapasuHoM. CuHTe3 MoHocaxapunoB no Kwinanu, Oumepy u
nerpananus o Bomro, Pyddy.
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Jucaxapuapl (0nMo3bl): ManbTO3a, LEI00M03a, JTaKTo3a, caxaposa. [lomucaxapuasl LETI0I03a U
Kpaxmai.

HyxneunoBbie kuciotel. HykiaenHOBbIE OCHOBaHHUS, HYKJIEO3UIbl U HyKieoTuAbl. IlepBuuHas
crpykrypa JHK u PHK. Hyxneoruausiii cocraB JJHK m PHK. Bropuunas crpykrypa JHK.
buonornueckas ¢pynkuus JJHK. Buast PHK 1 ee pons B cunTese Oenka.

25. Ousnyeckre M PU3UKO-XUMHYECKHE METOAbI HCCJIEIOBAHUA B OPraHM4YeCcKOM XUMUU
WNndpakpacnas cnekrpockonus. Ilpupoma WK  coekTpoB, cmocoObl uX  H300pa)eHus,
XapaKTepUCTUUECKHE YACTOThI MOTJIOLICHHUSI.

OnekTpoHHas cnekrtpockonus. Ilpupona cHekTpoB, THIIBI 3JEKTPOHHBIX IEPEXOJO0B, HX
SHEpreTUYecKre xapakTepucTuku. [lonarue o XxpoMoOpHBIX IPYNIHPOBKAX, CIIOCO0 N300paKEeHUS
YO criekTpos.

CriekTpbl MPOTOHHOTO MarHUTHOTO pe3oHaHca. [Ipupoa, OCHOBHBIE XapaKTEPUCTUKH: XUMUYECKUI
CBUT, UHTEHCUBHOCTD, MYJIbTUIJIETHOCTh CUTHAJIOB IIPOTOHOB; CIIMH-CIIMHOBOE B3aUMOJEHCTBHE.
Macc-cniekrpomerpusi. OCHOBHbIE HPUHIMUIIBI, MOJIEKYJISPHBIA HOH, W30TOIMHBIN COCTaB HMOHOB,
OCHOBHBIE ITyTH ()parMeHTAIIMH BAKHEHIIINX KIACCOB OPTaHUYECKUX COEIUHEHHA.

9. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHii, HCIOJIL3YeMbIX PH MPOBeIEeHNU NPAKTHKH,
BKJIIOYAs NlepeYyeHb MPOrPaMMHOro odecneyeHusi 1 HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM
(mpu HeOOXO0AUMOCTH)

1. DnekrponHas oubmuorednas cucrema «2Ob baml Yy - https://elib.bashedu.ru/

2. DOmnektpoHHas OuOnMoTeyHass cUCTeMa «YHUBEpPCHUTETCKass OHONMOTeKa OHJAWH» -
https://biblioclub.ru/

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

4. DnexTpoHHbIH Katanor bubnuoreku baml'y - http://www.bashlib.ru/catalogi/

5. VuuBepcanpHast ba3er nanHeix EastView (mocTym K 3IIEKTpOHHBIM HAayYHBIM JKypHaJlam) -
https://dlib.eastview.com/browse

6. Hayunast snektponHas Oubsimnoreka - elibrary.ru (moctym Kk 3JeKTpOHHBIM HayYHBIM JKypHaJIaM)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013
r. JInensuu 6eccpoyHble

8. Microsoft Office Standard 2013 Russian. [dorosop Ne 114 ot 12.11.2014 r. Jlunensuun
OeccpouHbie

9. Kaspersky Endpoint Security mmst 6usneca - Cranmaptabiidi. JloroBop Ne31806820398 ot
17.09.2018 r. Cpoxk nelictBus auueHsuu 1o 25.09.2019

10. Onucanne MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI VISl MPOBEACHHUA NPAKTHKH
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HaumenoBanme
crenuaJbHbIX MOMelleHuii
M NOMeEIIeHUH 1JIs
CAMOCTOSITEIbHOH padoThI

OCHaIlleHHOCTh CNENUANbHBIX MOMeIleHN U MOMeleHUH AJIs1 CAaMOCTOSTeIbHOMI paﬁOTLl

IlepeyeHb JUIEH3UOHHOTO
NMPOrpaMMHOr0 odecrnedyeHus.
PekBM3UTHI NOATBEPKAAOLLETO
JOKYMEHTAa

1. yyeOHass ayauTopusi Ajs
NpoBe/eHUs] TPYNIOBBIX H
WHANBHIY ATBHBIX
KOHCYJBTAIUNA: ayAuTOpUs
Ne 405 (xumdak xopmyc),
ayauropust Ne311  (xumcax
kopmyc), ayautopus Ne 310
(xumdax KopITyC),
aymuropus Ne 305 (xumdax
kopiryc), ayautopus Ne 001
(xumdax KopITyC),
aymuropus Ne 002 (xumdax
kopiryc), aymutopus Ne 006
(xuMax KopItyc),
ayauropuss Ne 007 (xumcax
kopmyc), ayauropus Ne 008
(xuMax xopyc)

2. y4yeOHasi ayauTopus AJs
TeKylIero  KOHTPOJIsA W
NPOMEKYTOYHOM

arrecranuu: ayauropus Ne
405  (xumdak  Kopiryc),
aymuropust Ne311 (xumdax
Kopiryc), aymutopus Ne 310
(xuMmax KopITyc),
aymutopus Ne 305 (xumdax
kopmyc), ayauropuss Ne 001
(xuMax KopITyc),
aymutopus Ne 002 (xumdax
kopnyc), aynuropust Ne 006
(xumdax KopItyc),
aymuropus Ne 007 (xumdax
kopnyc), aynuropust Ne 008
(xuMax KopIryc).

Aynuropus Ne 405
VYuebHas Mebenb, yaeOHO-HATIIATHBIE TOCOOHs, T0CKa, MyIbTHMeana-ipoekTop Mitsubishi XD3200U,
sKpaH ¢ aekrpornpuBoaoM 300*¥400cm Spectra Classic
AynutopusaNe 311
VYuebHass MeOenb, y4eOHO-HAIIAAHBIC MOCOoOuWs, Aocka, mpoektop Mitsubishi XD 600U, skpan ¢
anektponpuBoaoM Projecta 183*240cm Matte white
Aynuropus Ne 310
VYuebHas mebenb, yaeOHO-HATIIHbIE TOCOOns, TocKa, MyIbTuMenua-mpoekrop Mitsubishi EW230ST,
skpaH HacTeHHEIH Classic Norma 244*183
Aynuropus Ne 305
VYuebOnast Mmebenb, yaeOHO-HAISAIHbIEC TOCOOUS, T0CKa, MyIbTUMeHa-poekTop Mitsubishi EW230ST,
skpaH HacTeHHBIH Classic Norma 244*183
Aynuropus Ne 001
VYuebHas MeOeb, yaeOHO-HATTISIIHBIC TIOCOOHS, TOCKa
Aynurtopus Ne 002
VYuebHas MeOeb, yaeOHO-HATTISIHBIC TIOCOOMS, TOCKa
Aynurtopus Ne 006
VYuebHas MeOeb, yu4eOHO-HATTISIHBIC TIOCOOHS, TOCKa
Aymauropusi Ne 007
VYueOHas MeOenb, yaeOHO-HATTSITHBIE TIOCOOHS, JOCKa
Aynutopus Ne 008
VY4ueOHas MeOenb, yaeOHO-HATTSITHBIE TIOCOOHS, JOCKa
Yuraabubii 321 Ne 1
Hayunerit u y4eOHbIft Qonnm, HayuHas mepumonmuka, [IK (monoOmox) - 3 mr, Wi-Fi moctym mms
MOOWIIEHBIX YCTPOUCTB, HeorpaHuueHHbIH noctyn k ObC u b/l; konmyecTBoO mocagouHbIX MecT — 76.
YuraabHbli 320 Ne2
Hayunblii v yueOHbli Gon, HayyHas nepuoauka, [IK (MoHOOIIOK), MOAKIIIOUEHHBIX K ceTH MHTepHeT, —
8 1T., HeorpannueHHsIi goctyn k OBC u BJI; konndecTBo nocanounsix mect — 50.
YuraabHblii 321 Ne 5
Hayunsrit n yae6nb1il honn, HaydHas nepuoanka, [IK (MoHOOGIIOK) - 3 mT, HEOTPaHUYEHHBIN JOCTYII K
OBC u B/I; KoMn4ecTBO MOCaI0UYHBIX MeCT — 27.
YuraabHblii 321 Ne 6
Hayunslii n yueOHbII (oHA, HaydHas neproanka, [1IK (MoHOOIOK) - 6 T, HEOTpaHWYEHHBIH JTOCTYH K
OBC u B/I; xonndyecTBO mocaaovHbx MecT — 30.
Yuraabublii 321 Ne 7
Hayunslii n yueOHbIH Gona, HaydHas neproauka, I1IK (MoHOOIOK) - 5 mT, HEOrpaHWYEHHBIH JIOCTYN K

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Jlorosop
Ne 104 or 17.06.2013 r. JluueHsuu
OeccpovHbIe

2. Microsoft Office Standard 2013
Russian. [Torosop Ne 114 ot 12.11.2014 1.
Jlunien3uu GeccpoyHbie

3. Kaspersky Endpoint Security mms
omneca - Crammaptaeiii. [orosop
Ne31806820398 ot 17.09.2018 1. Cpok
nencTBus auieH3nu 1o 25.09.2019
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3. noMenieHust ISt
CaMOCTOAITEJILHOWH PadoThI:
YHTAdbHBIH  3am  Ne 1
(T1aBHBIH KopITyC),
guTaIbHEIHA 3211 Ne 2 (pusmar
KopITyc-y4eOHOe),

YATAJBbHBIH 3a1  Ne 5

(TymMaHUTapHBINA KopIryc),
yuTaldbHBIl  3am1 Ne 6
(yueOHbrIit KOpIIyC),

yuTanpHBIM  3a1  Ne 7
(TymMaHUTapHBII KopITyC),
nmabopaTopus Ne 418

(xumdax KopITyC),
nmabopaTopus Ne 102
(xumdax KopITyC),
nmabopaTopus Ne 222
(xuMax KopItyc),
nabopaTopus Ne 223
(xuMax KopItyc),
nabopaTopus Ne 227
(xuMax KopItyc),

nabopaTopus Ne 309
(xumdak KopIyc)

4. noMeunieHue I
XpaHeHust "
NpopuIaKTHYECKOT 0
00CJIY;KUBAHMSL  y4eOHOIro
000opyoBaHusI:

naboparopus No 416
(xuMax KopIryc).

OBC u BJI; Koau4ecTBO MOCAagOYHBIX MecT — 18.

JladopaTopus Ne 418
YuebHas mebens, pakcuMuinbHbIM anmapaT Panasonic KX-FL423RUB — 2 mt., sH-metp pH-150MU (c
roc. moBepkoit), aBroTpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becel "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoif, Becsl VIC-1500d1 (1500r. 100MI", BHemTH.KamnOpoBKa)
ACCULAB, nonomep U-160MU c moBepkoii, KoMIuiekc Boipramnepomerpudecknii CTA, koMmbioTep
B kommiekre DEPO Neos 4601\fO/mouutop 20" Samsung BX2035/kmaB./Mbliiib, KOMIBIOTED
nepcoHabHBIA Nel T.210-14/3, marauTHas Meranka 6e3 HarpeBa Tolopino — 21T, MarHUTHAs MeIIaNKa
¢ HarpeBoM M HaHokepamuu.noBepx hG-MAG HS, merp-pH pH-150MMU (c roc.noBepkoii), MOHUTOD
19" LG L1919S BF Black (LCD<TFT,8ms, 1280%1024,250K/I/M.1 400:1,4:3 D-Sub), nepcoHabHbIHA
KoMnplOTep B coctaBe c/Onox/Core J7-4770 (3.4)/H87/SYGA/HDD  500Gb, w™onuTOp
JKK"20"Bencl.knaBuat ypat+wseims, npuarep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
TOC.TI0OBEPKOI, cucteMusblii 6itok TTK (775), mkad cymmmsabii LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTHIISATOPA.HEPXK.CTaNIb III(PPOBOI KOHTPOIIEP), KOTHIECTBO MOCaqoIHbIX MecT — 10.

JladopaTopus Ne 102
Bapomerp M-1, 6puduar mpucraBka k ctoay 900*650%750 uBer opex I'BapHepH, S1IeKTpOHHAS KHHUTA
PocketBook 301 plus cepas, mkad Kyme KOPITyCHBIH 2 CEKIHH, CO BCTPOSCHHON MOUKOH-+CMECHUTEND,
user Opex ['BapHepy, mkad 1/mok-oB ¢ mommkadhHUkoM, mkad a/mok-oB, tenedon "Hokus" E- 66,
cron nuckMennbi, HoyrOyk Lenovo IdeaPad YS550P i5 430M 92.26)/3072/250/DVD -
RW/GbLAN/WiFi/BT/ cam/Win 7HP/15.6", Mono6iox ASUS Zen ANO ZN240ICGK(90PTO1 M2-
MO00580)

JlaGopaTopus Ne 222
Astotpancpopmarop TDGC2-05K(0,5KBT,2 A.220/0-250B), Becer BJI-120M, Bechl naGoparopHbie
BJITD3-510C, BomsHas GaHs k porammoHHOMY Hcmapurento IKA RV 8V, mcnaputens poTanuioHHBIH
IKA RV 8V, Konbonarpesatenr [13-4120 (250mu), xommeiotep B c6ope: PentiumG3250 (3 mir),
MarauTHas Memanka ES-6120 ¢ momorpeBoMm, MHorodyHKIHOHaIRHOE ycTpoiictBo hp Laser Jet Pro
MFP M125rmw CZ178A+NV-Print CF283A, Hakomurenms HGST Touro S(0S03754)1Th 2.5
USB3.0(RTL), nacoc Bakyymusii HBMK 2x4, norenumocrar-I'aneB anoctat P-30JM, Potophbrit
ucnapurenb SY-2000, Crnexrpodmyopumerp monens RF-5301PC, Cron BecoBoii, CTol 1ab0paTopHBIH,
C TIOZIBOJIOM BOJIbI, C MIOJIKOH, CTOJI THCHMEHHBIH, 1a00paTopHbIi, yiapTpa3Bykosas Banua [ICh-5735-05,
Xumuueckuctoiikuii mMemOpanubii Hacoc KNF N 920G, xomomwieHuk POZIS-102-2, mikad
cyubHbli Binder RF-53

JlaGopaTopus Ne 223
Agstotpancpopmarop TDGC2-05K(0,5KBT,2 A.220/0-250B), KonbGonarpesarens LOIP LH-110
(1000mi), MarHuTHasi Memianka ¢ HarpeBOM W HaHOKepamudeckod mosepxHocTbio C-MAG HS 7,
MarHuTHas Mellanka ¢ HarpeBoM M HaHOKepaMuueckoil nosepxHocteto C-MAG HS 7, Monutop 19”
Beng TFT G900Wa silver-black, monutop 19" LG L1953S BF black (LCD,TFT,1280%1024,
170/170,300x1/M,200 0:1,5rris)TCO, ocummnorpad ogHokanamsHbeiii PCS100A, cuctemusnii 6ok [TK
(775), cron nmuceMennsidi JIAB-1200CI1, tepmoctar mupkysauuonsasiii LOIP LT-211b, o6beM BaHHBI
1171, XomoauabHUK ObITOBOM "Stinol-242Q”

JlaGopaTopus Ne 227
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MaruauTtHas merranka 6e3 HarpeBa Tolopino, MarautHas merranka 6e3 HarpeBa Tolopino, MaruutHas
Melayika ¢ HarpeBoM u HaHokepamud.noBepx HG-MAG HS, Ocmiorpad ogrokanansabiii PCS100A,
Croekrpodoromerp UV-2401PC, cron maboparopusrit, 1200* 750%900 (5 mTk), Tepmocratr U4,
Tepmocrat Y4, Tepmoctar xuaxoctHo LOIP LT-105a, Tepmoctar maboparopHsiii U4, Tepmocrar
mupkymsaronHasrid LOIP LT-211a, mkad va 3 ra3.6amiona 400*850%1800

JlaGopaTopus Ne 309
JByXJIyueBOH CKaHHUPYIOIIUHA CcHeKTpohOTOMETp it padOTHl B yIbTpaduoIeTOBOM M BHIUMOM
muanazoHe cnekrpa UV-2450PC  (¢upmbr  «Shimadzu»), BeicokouyBctBuTenbHbli WK  ®ypbe-
cnekrpomerp FTIR-8400S (¢pupmbr «Shimadzu»), Kommuekc «Xpomarsk-KpucTauDy anmnaparHo-
Iporp., BEChl aHAJIMTHYECKHE, TepMocTat, Tepmocrarupyembiii mannret ¢pupmsl "PIKE Technologies",
MIPUCTAaBKa MHOTOKPATHOTO HapyIIEHHOT0 MOJHOTO BHyTpeHHero orpaxenus (MHIIBO) dupmbr *P1KE
Technologies”, KOMIUIEKC ammmapaTHO-MPOTPAMMHBIN [T MEIUIIMHCKAX Hccieln Ha 0a3e xpomarorpada
"Xpomarsk-Kpucramn 5000”, Kommnerorep nepconansuslii, PMC *Kunetnka-2, PMC "DnexTpoxumus

JladopaTopus Ne 416
AToMHO-a0cOopOIMOHHEIH criekTpodoToMeTp Moaens AA-7000, pupmsr "umanzy”, Anorus, 6amwioH ¢
remuem Mapku A — 2 T, BeaTIusirop BEHTC 100 BKMiy*1/, ra3oBslit XpoMaTo-Macc-CIIeKTPOMETP
mozenb GCMS-QP 2010PIUS, koMmbioTep B COCTaBe: CHCTEMHBIH OJIOK, MOHUTOD, KJIaBHATypa, MBIIIb,
kougunuonep QUATTROCUMA QV/QN-F12WA, noytoyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7THB+0ffice, mepconanpHblit kKoMnbioTep B Komiekte HP
Ai0 20"CQ 100 eu (MoHO610K), 3nekTporuinTka Irit IR-8200, 1500BT nuamerp koHpOpKH 185MM.
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