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10.

COJIEP)KAHUE

Bun u tun npaxtuku, cnoco0, GopMbl, MECTO U OpraHU3aLUs €€ IPOBEICHUS
[lepedyeHb uIaHUPYEMBIX PE3YJIbTATOB 00YUEHHSI TP MPOXOXKICHUH PAKTUKH,
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yIbTaTaMU OCBOECHHUSI 00pa30BaTENIbHOM
IIPOrpaMMBbl

MecTo NpakTHKHU B CTPYKType 00pa30BaTeIbHON MPOrpaMMbl

OOBeM NMpakTHKH

CopnepxaHue MpaKkTUKU

dopma OTYETHOCTH I10 MPAKTUKE

@DOH/| OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
o0yyaroImuxcs no MNpakTuke

[Tepedyens yueOHOI TuTEpaTyphl U pecypcoB cetu «HTEepHET», HEOOXOAUMBIX IS
IIPOBEJICHUS IPAKTUKHU

[lepeuenb MHPOPMALIMOHHBIX TEXHOJIOT U, HCIOJIb3YEMBIX IIPU MTPOBEICHUU
NPAaKTUKH, BKJIIOYas IepeuyeHb POrpaMMHOr0 o0ecrieyeHHs U HH(POPMaIIMOHHBIX
CIPaBOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH)

Onucanue MaTepuantbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN IJIs MPOBEACHUS
MIPAKTUKU
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34



1. Bua ¥ THII IPAKTHKH, c10¢00, GOPMBI, MECTO H OPTaHU3ALMS ee IPOBEACHUSs

1.1. Bua npakTuku:

[IpouzBoacTBEHHAS

Tun npakTuku:

HayuHo-uccnenoBarenbckas pabora

IIpouzeoocmeennas npaxmuxka npo8ooOUmMcs  yesax noayyeHus NpopecCuoHaIbHbIX YMeHUl
U OnvIMa NPoOGecCUOHaIbHOU OesameNbHOCIL.

1.2. Crioco0Ob! MpoBeICHHUS TPAKTUKH:

CTalMOHapHast

CmayuonapHoti a6nsiemcs npakmuka, komopas npogooumcs 8 bawlV (¢puruane) aubo 6
NPOUNBHOL Op2aHU3aYUU, PACNONIONHCEHHOU HA MEPPUMOPUU HACENeHHO20 NYHKMA, 8 KOMOPOM
pacnonodcen ynugepcumem (uauar).

Briezanas

Buiesonoii  aensemca npakmuxa, KOmMopas NpPOBOOUMCSl 6HE HACENeHHO20 NYHKmMA, 8
KOMOPOM PACNON0NHCeH YHUgepcumem (unuar).

1.3. TlpakTrka MPOBOIUTCS B cleAyromux Gopmax:

JUCKPETHO 1O BUJIaM MPAKTUKU

no 8udamM NPaKmuk — nymem 8bl0eieHUsl 8 KA1eHOAPHOM YYeOHOM epagure Henpepvl8HO2O
nepuooa yuebHo2o epemeHu 0isi NPOBEOeHUsI KaHc0020 8UOA (COBOKYNHOCMU 8UO08) NPAKMUKLU,

1.4. Mecro npoBeieHUsI TPAKTUKY.

Opranuzanus NOpPOBEIECHUS NPAKTUKH, NPEIyCMOTPEHHOW HACTOALIEH NPOrpaMMOM,
ocyuiectsisiercss bamlV Ha ocHOBE OroBOpoB ¢ NPOQUIBHBIMU OPTaHU3ALMUIMHU, AEITEIbHOCTh
KOTOPBIX COOTBETCTBYET NPO(ECCHOHANBHBIM KOMIETEHIIMSIM, OCBaWBa€MbIM B  paMKax
00pa30BaTeNIbHOI MPOrpamMMmBbl.

[IpakTuka MoxkeT ObITh MPOBEICHA HEMOCPEACTBEHHO B YUEOHBIX M MHBIX MOJpa3feeHUsIX
baml'V.

CryzneHTsl, coBMelamme o0yuyeHHE C TPYIOBOM JAEATEIbHOCTHIO, BIIpaBe MPOXOAUTH
y4eOHY10, NMPOU3BOACTBEHHYIO, B TOM YHCIIE NPEAJUIUVIOMHYIO HPAKTUKH, 10 MECTY TpPYAOBOU
NEeSATENIbHOCTH B Ciy4asX, eciu HpodecCHOHaIbHas MACSITeNbHOCTb, OCYIIECTBISEMAas HMH,
COOTBETCTBYET TPEOOBAHMSIM K COJICPIKAHHIO MTPAKTUKH.

1.5. PykoBOACTBO MPAaKTUKOM.

JInist pyKOBOICTBAa MPAKTUKOM, IpoBoauMoM B baml'y, HaszHayaeTcs pPyKOBOIUTEIb
(pyKOBOIUTENN) MPAKTUKH OT YHUBEPCUTETAa M3 4YMCIa JIUI, OTHOCAIIUXCS K Mpodeccopcko-
IIPEMNOIaBaTeNIbCKOMy cocTaBy baml'y.

Jlnst pyKOBOJCTBA TMPaKTUKOM, MPOBOJAMMON B MPOGUIBLHON OpraHU3alluy, Ha3HAYArOTCS
pYKOBOAUTENb (PYKOBOIMTENM) NPAKTUKA M3 4YHCIA JIUI, OTHOCAIIMXCS K MpodeccopcKo-
npenoAaBaTenbckoMy coctaBy baml'V, u pykoBonuTenb (pyKOBOIWTENM) MPAKTUKA M3 YHUCIA
pabOTHHUKOB POPHUIBLHON OpraHU3aAIHH.

1.6. Opranusanusi IpOBEAEHUS MPAKTUKH.

Hanpasnenue Ha npakTuky opopmisieTcs npukazoMm baml'V ¢ ykasanuem BuIa W/WIM THIIA,
CpOKa, MeCTa MPOXOXKICHMS NMPAKTUKH, a TAaKK€ JAaHHBIX O PYKOBOJMTENSAX MPAKTUKHA U3 YUCIA
JIMLI, OTHOCSIIMXCS K MPOo(heccopcKo-npenogaBarTeabckoMy coctapy baml'y.

2. IlepeyeHb MJIIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs IPH MPOXO0KIAECHNH NMPAKTUKH,
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOM MPOrPaMMBbI

2.1. OCHOBHO¥1 11€JIBIO0 HAYYHO-UCCIICI0OBATEILCKOM PAOOTHI SBISETCS:

-3aKpEIUICHHE TEOPETHUYECKHX 3HAHWW, TONYyYEeHHBIX B  XoJe OOydeHus no
COOTBETCTBYIOIIIEMY NpOGUII0 HaAIMpaBieHUs MOATOTOBKK OakanmaBpoB mo cranmapty 04.03.01
Xumusi, yTBep KICHHOT0 npukazom MunoOpanayku Poccuu ot 12.03.2015.r Ne 210.



-HCIOJIb30BAHUE TMPUOOPETCHHBIX TMPAKTHUYECKAX HABBIKOB M OIBITA CAMOCTOSTEIBHON
po(eCCHOHATBHOM IESTENBHOCTH JJIsl BHITIOJHEHHS BBIMTYCKHON KBaIM(UKAIIMOHHONW PabOTHI 1O
PO(UITIO TIOITOTOBKU

2.2. OCHOBHBIMH 33J[auaMH HAyYHO-UCCIIEIOBATEIbCKON paOOThl 00YYArOIIUXCS SABIISFOTCS:

- 3aKperuiecHHEe W YIAyOJICHHE TCOPETUYECKMX W TPAKTUUYCCKUX 3HAHUK 10 TPOQHITIO
NOATOTOBKM OakalaBpa W NPUMEHEHHE OSTHX 3HAHWN JJIsl pEIICHHS KOHKPETHBIX HayJYHO-
UCCIIEI0OBATEIBCKUX 3a71a4 MPHU BBHIIIOJHEHUHN BBITYCKHON KBATM(UKAIMOHHON pabOTHI;

- mpuoOpeTeHHe OombiTa paboThl HAa COBPEMEHHOM HAy4HOM OO0OpYIOBaHHMH, HABBIKOB
JUIS. CAMOCTOSITEIBHOTO TIPOBE/ICHHSI

oOpallleHusi C COBPEMEHHBIMH HayYHbIMU Ipubopamu

9KCHEPUMEHTAIbHBIX UCCIICTOBaAHUN;
- IPUOOPETEHHE OMBITAa TBOPUYECKOH AEATEITHPHOCTH; HABBIKOB TIOMCKA PEIICHHsI HOBBIX 3a]1a4,
OTIbITA IPYMIOBBIX OLEHOK M B3aUMOOLIEHOK (B TOM YMCJIE PELieH3UPOBaHUs 00yUaroUMuUCs padoT
IpyT ApyTa; ONIMOHUPOBAHNE 00YUAOIIUMHUCS pedepaToB, HCCIEI0BATEIBCKUX TUTUIOMHBIX Pa0oT).
- IpuoOpeTeHHsl YMEHUH M HaBBIKOB: OOpabOTKM M MpeACTaBleHHs (B BUAE JIOKIAJIOB,
OTYETOB, HAYYHBIX NYONMKAUil M T.A.) SKCIEPUMEHTAIBHBIX PE3YJIbTaTOB C HCIOJb30BaHUEM

COBpCMCHHOﬁ BBIYHUCIIUTEILHOU TCXHHUKU,

COTJIACHO JIEUCTBYIOLICH
CUCTEMBI CTaH/IapPTOB; LIEJICHANPABIEHHOTIO IOUCKa U cOopa JINTepaTypbl IO TEME BBIITYCKHOM
KBaJTHM(PUKAIIMOHHON paboThl, yMEHHS aHATM3UPOBATh HAYYHYIO JIUTEPATYPY;

KBaJTH(PHUKAIIMOHHOM pabOTHI.

O(i)OpMJ'IeHI/IH OKCIICPUMCHTAJIBHBIX PE3YJIbTATOB,

HAKOIUICHUEC JOKCICPUMCHTAJIBHOIO MW TCOPETUUYCCKOIO Marepuajlia I BLIHyCKHOI\/'I

2.3. Komnerennun o0ydaromerocs, pOpMHpPYEMBbIE B pe3yJIbTaTe MPOXOKIACHHS TPAKTUKH:

PesynbraTsl 00yueHus

®opmupyemasi KOMIETeHINs (C
yKa3zaHHEM KO0/1a)

[Tpum
€4aHu
e

3HaHusa

3HaTh: TCOPCTUICCKHUEC OCHOBBI 0a30BBIX
XUMHUYCCKUX TUCHUIIIINH

OIIK-1 - crtocoOHOCTBIO
HCIIOJIb30BATh MONTYYCHHbBIC 3HAHUSI
TEOPETUYECKUX OCHOB
(GyHIaMEeHTaJIbHBIX pa3feioB
XUMUH TIPH PEIICHUN
podeCCHOHATBHBIX 3a71a9

3HaTh: CTaHAapPTHBIC METOAbI IMOJIy4YCHUA,
UACHTU(UKAIMK ©  UCCIEAOBaHUS  CBOMHCTB
BEIIECTB M MaTepHajoB, MpaBuia oOpabOTKU U
oopMIICHUS pe3yIbTaTOB paboThl, HOpMEI Th

OIIK-2 - BiiasieHuEeM HaBBIKAMU
XUMHUUYECKOT0 DKCIIEPUMEHTA,
OCHOBHBIMHM CHHTETHUYECCKUMH U
aHAJINTHYCCKUMH METOaMU
MOJIY4YEHHUS U UCCIIe0BaHUS
XMMUYECKUX BEIIECTB U pPeaKkLui

3HaTh: MaTeMaTUYECKUH anmapar,
HEOOXOMUMBIH JJIS PeIIeHUS
po(heCCHOHANBHBIX 337]a4 B 001aCTH XUMHUU U
MaTepUaNOBEACHUS

3HaTh: OCHOBHEIC TEOPETHUCCKHE TTOTOKEHUS
CMEXHBIX C XUMHEH €CTECTBEHHOHAYYHBIX
THUCIHUATUIMH

OIIK-3 -

CIOCOOHOCTBIO HUCIOIL30BATh
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIIUTLIHH B
mpo(heCCHOHATBHOM IEATSIIBHOCTH

3HaTh: CTaHIApTHBIE  METOABI  ITOWCKa,
00paboOTKN W aHalM3a Hay4YHOW WH(pOpPMAIUH ,
npaBuiIa 00pabOTKH B OPOPMIICHHUS Pe3yIbTaTOB
MOMCKa, 00pabOTKH W aHaIHM3a

OIIK-5 -

CIIOCOOHOCTBIO K IIOUCKY U
NEepBUYHON 00pabOTKe HAYYHOH U
Hay4YHO-TeXHHYECKOH MH(OpMAIHH




3HaTh: OCHOBHBIC XapaKTEPUCTUK M CBOICTBa
KOMIIOHCHTOB XMMHUYCCKUX ITPOU3BOJCTB: THUIILI
U CTENCHb  BO3JICHUCTBUS  XUMHUYECKHX
TPEANPUIATHI Ha OKPYKAIOIIYIO Cpey, paBuiia
paboTel Ha  OOOpPYNOBaHWM ®  TEXHHKH
Oe3omacHoCTH

OIIK-6 -

3HAaHUECM HOPM TEXHUKHN
0e30MacHOCTH U yMEHHEM
pea30BaTh UX B 1aOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBUIX

3HaTh: OCHOBHBIC METOJBI CHHTE3a WM aHaIH3a
XMMHYECKUX  BEIIECTB, MPUHIMNA pabOThI
CTaHIAPTHBIX JTa00PATOPHBIX MPUOOPOB.

IIK-1

CIIOCOOHOCTBIO BBITIOJIHSTE
CTaHAAPTHEIC OIEPaITHH 110
MpeJIaracMbIM METOAHKAM

3HaTh: CTAaHIAPTHHIE METOIBI TPUMEHEHUS
COBPEMEHHOM aImaparypsl IpU NPOBEACHUU
HAYYHBIX MCCJICIOBAHMMA, UICHTU(DUKAIIUU H
WCCIICJIOBAHMS CBOWMCTB BEIIECTB U MaTepPHAJIOB,
mpaBuiIa 00paboTKH 1 0pOpMIICHIS
pe3yabpTaToB paboThl, HOpMEI Th

K-2

BJIaJICHUEM 0a30BbIMU HABBIKAMU
WCTIOJIh30BaHHS COBPEMEHHOU
anmapartypsl PU MPOBEJACHUH
HAYYHBIX MCCIICIOBAHUN

3HaTh: OCHOBHBIC JTAIBl M 3aKOHOMEPHOCTH
¢dbopmupoBaHus (byHIaMeHTaIbHBIX
XMMUYECKUX TOHITHI

I[IK-3 BmamenueM cHcTEMOM
(byHIaMEHTAIBHBIX XUMUYECKUX
OHATHIH.

3HaTh: OCHOBHBIE ATaITbI Pa3BUTUA XUMUU,
Hay4YHbIC OOCTHKCHUSA Hanbosee BBIJAIOIIHUXCA
OTCYCCTBCHHBIX U BapY6C>KHLIX XHUMHKOB,

HX BKJIaa B pa3sBUTHE XUMHU.

MK-4

CIOCOOHOCTHIO MIPUMEHSTh
OCHOBHBIC  ©CTECTBEHHOHAy4YHbIC
3aKOHBI " 3aKOHOMEPHOCTH

Pa3BUTHSL XUMUYECKON HAYKH IIpU
AHAIN3€ NOJyYEHHBIX PE3yIbTaTOB
MOJIYYEHHBIX PE3YIbTATOB

3HAaTh: BOBMOXKHOCTH, IOCTOMHCTBA U
HEAOCTATKH, a TaKKC Ir'paHUIbl IPUMEHUMOCTHU
COBPEMEHHBIX CTaHIaPTHBIX
podeCcCHOHATBHBIX TEXHOJIOTHH 00pabOTKH
PE3YIbTATOB HAYUYHBIX OKCIICPUMCEHTOB

MK-5 -

CIOCOOHOCTHIO MOJTy4aTh u
00pabaThIBaTh pe3ynbTaThl
Hay4YHBIX IKCTIEPUMEHTOB c
HOMOIIIBIO COBPEMEHHBIX

KOMITBIOTCPHBIX TEXHOJIOT Uit

3HaTh: OCHOBHBIC MPaBWJA BEACHWS HAyYHOU

JTUCKYCCHHU
3HaTh: OCHOBHBIE TpeOOBaHHS K
CTCHIOBBIM/yCTHBIM JOKJIaJiaM npu
MPEJCTABIEHUN TOJTYYEHHBIX pe3yNIbTaToOB
HUP

IK-6 -

BJIa/ICHUEM HaBbIKAMU
MPEeICTaBICHUS MOJTy9EeHHBIX
pe3ynbTaToB B BHJAE  KPATKUX

OTYETOB U NPE3ECHTALMIM

VYmMmeunus

YMeTh: BBINOTHATH CTAHJAPTHBIE ACHCTBUS
(xmaccuduKkaIys BemecTB, COCTABICHHE
CXEM IPOLIECCOB, CUCTEMAaTH3alUsl JAHHbBIX
U T.I.) C Y9€TOM OCHOBHBIX ITOHSTHI H
00IIKX 3aKOHOMEPHOCTEH, POPMYITHPYEMBIX
B paMKaxX 0a30BBIX XUMUYECKUX TUCITUTLINH
YMeTh: petath TUMIOBBIE yueOHbIE 3aJa4H
110 OCHOBHBIM (0a30BBIM) XUMHUYECKHM
JUCIUILIMHAM

OIIK-1 - cnocoOHOCTBIO
MCIOJIb30BATh MTOJIyYEHHBIC 3HAHUS
TEOPETHUECKUX OCHOB
(byHIaMEHTATBHBIX Pa3fieioB
XUMHH [P PEIICHUH
npoecCHOHaNTbHBIX 3a7a4

YMeTh: IMPOBOJUTE MPOCTHIC XUMHUYECCKHUE
OIIBITHI IO Ipe€AjyIaraCMbIM METOAUKAM

OIIK-2 - BiageHreM HaBbIKaMH
XUMHUUYECKOT0 DKCIIEPUMEHTA,
OCHOBHBIMHM CHHTETHUYECCKUMH U
aHAJINTHYCCKUMH METOaMU
MOJIYYEHHS ¥ UCCIIEA0BaHUs
XMMUYECKUX BEIIECTB U PeaKLUi




YMeTh: perats THIIOBbIE yIeOHbIE 33/1a4H 110
OCHOBHBIM pa3JielaM MaTeMAaTHKU U
€CTECTBEHHOHAYYHBIX TUCIUIUINH

OIIK-3 -

CIOCOOHOCTBIO HUCIOIL30BATh
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIIUTLIHH B
po(heCCHOHATBHOM IEATSIIBHOCTH

YMeTh: IPOBOAUTH aHAIN3 HAYYHOU
nHpopmanuu 1 GOpMyYJIUPOBKY Ha MX
OCHOBE BBIBOJIOB U IPEIOKEHUN

OIIK-5 -

CHOCOOHOCTBIO K TIOUCKY U
MIePBUIHON 00pabOTKEe HAYUHOU U
Hay4YHO-TEXHHYECKOH HHpopManuu

VYMeTh: UCIIO0JIB30BaTh TEXHUYCCKHE cpeacTsa
AJIsL U3SMEPCHUSA OCHOBHBIX TapaMETPOB
TEXHOJIOTMYECKOTO Ipouecca

OIIK-6 -

3HAHUEM HOPM TEXHHUKH
0e30macHOCTH U YMEHHEM
pean30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBHSIX

VYMeTh: BEIIOJIHITH OCHOBHEIS ornepanuun
BBITIOJIHACMBIC ITPU CUHTE3€ U aHAJIN3C
XUMHUYECKUX COCOUHCHUI

NnK-1

CIIOCOOHOCTHIO BBIIOJTHATH
CTaHAAPTHBIC OIICPpAllUU I10
npeajraracMbIM METOAUKAM

YMeTh: IPOBOAUTE XUMHYECKHUE 3KCIIEPUMEHTEI
C UCIIONIb30BAHNEM COBPEMEHHOM armnaparypsl

K-2

BJIaJICHUEM 0a30BbIMU HABBIKAMU
WCTIOJh30BaHMS COBPEMEHHON
anmapartypsl PU MPOBEJACHUH
HAYYHBIX MCCJIEIOBAHUN

YMeTh: MNPUMCHATH OCHOBHBIC
(I)YHI[aMeHTaJ'IBHI)Ie XHUMHUYCCKUEC ITOHATHA

[1K-3 Bnanenne  cucremoit
byHIaMEHTATBHBIX XUMUYECKUX
HOHATHU

YMeTh: OlIeHUBaTh XUMHUYECKUE TTOHATUS U
3aKOHBI B CJIO)KHOM CHCTEME BO33pPEHUM
COBPEMEHHOM XUMUU

K-4

CITOCOOHOCTHIO MIPUMEHSTH
OCHOBHBIC  €CTECTBEHHOHAYYHBIC
3aKOHBI " 3aKOHOMEPHOCTH

pa3BUTHS XUMHYECKOH HAyKH TIPH
aHAJIM3€e MOJYYEHHBIX Pe3yIbTaTOB

YMeTh: IPUMEHSATH COBPEMEHHBIE CTaHAapTHBIC
npodeCcCHOHANBHBIE KOMITBIOTEPHBIC
TEXHOJIOTHH TTOTYICHHSI 1 00pabOTKH
PE3YIbTATOB HAYUYHBIX OKCIICPHUMCEHTOB

IIK-5 -

CIOCOOHOCTBIO MOJy4aTh "
00pabaTrIBaTh pe3yIabTaTHI
Hay4YHBIX OKCIICPUMECHTOB C
MOMOIIBIO COBPEMEHHBIX

KOMITBIOTEPHBIX TEXHOJIOTHI

YMeTh: BRICKA3bIBaTh CBOIO TOYKY 3pCHUA U
y4acTBOBaTh B JUANIOTe (CTYACHT-CTYICHT,
CTYCHT-TIPEIOIaBATENb, CTYACHT-COTPYIHUK
nmabopaTopun).

YMeTn: BBIACIIATE TNIaBHBIC PE3YJIbTAThI IIPU
MOJITOTOBKE K CTEHIIOBBIM/YCTHBIM JOKJIa/IaM.

IIK-6 -

BIIaJICHUEM HaBBIKAMU
MIPEeICTaBIICHUS MOJTy9EeHHBIX
pe3ynbTaToB B BHAE  KPATKUX

OTYETOB U MIPE3ECHTALMIM

Biaanean
s
(HaBBIKH
/ OTBIT
JIeITENb
HOCTH)

Brnanets: HaBbIKaM# pabOTHI ¢ y4eOHOI
JUTEPATYPOH 0 OCHOBHBIM XUMHYECKUM
JUCLUIUINHAM

OIIK-1 - ctocoOHOCTEIO
HCIIOJIb30BATh MOTYYCHHbBIC 3HAHUS
TEOPETHUECKUX OCHOB
(byHIaMEHTAIBHBIX Pa3fieioB
XUMUH TIPH PEIICHUN
podeCCHOHATBHBIX 3a71a9

Brnanetrs 6a30BbIMH HaBBIKAMU TIPOBEICHUS
XUMHUYECKOI0 HKCIIEPUMEHTa U 0(hopMIIeHUS
€ro pe3yJIbTaTOB

OIIK-2 - BiiasieHuEeM HaBBIKAMU
XUMHUUYECKOT0 DKCIIEPUMEHTA,
OCHOBHBIMHM CHHTETHUYECCKUMH U
aHAJINTHYCCKUMH METOaMU
MOJIYYEHHS ¥ UCCIIEA0BaHUs
XMMUYECKUX BEIIECTB U PeaKLUi




BraneTs: HaBBEIKaMU pabOTHI ¢ yIeOHOM OIIK-3 -

JTUTEPATYPOU, OCHOBHON TEPMHUHOJIOTUCH U CITOCOOHOCTBIO MCTIOJIB30BATh
MOHSATUHHBIM anmapaToM 0a30BbBIX OCHOBHBIE 3aKOHBI
MaTEeMaTUYECKUX U €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JUCLUIUINH B
JUCITATLTNH npodeccCHoHaTBLHON MeATETHHOCTH
Brnaners 0a30BEIMU HaBBIKAMH ITOKCKA, U OIIK-5 -

00paboTKN HaydHOU HH(pOpMAITIH CITOCOOHOCTBIO K ITOUCKY U

MEePBUYHON 00pabOTKE HAYUHOU U
HAYYHO-TEXHUYECKOH HH(pOpMauu

Bnaners HaBbikaMu pabOTHI HA OIIK-6 -
XMUMHUYECKOM 000pYAOBaHUM, IPUHIUIIAMY | 3HAHUEM HOPM TCXHHUKH
pacu€ra TEXHOJIOTUYECKUX PEKUMOB 0e30MaCHOCTH U YMECHHEM

peann3oBaTh X B TA0OPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBUIX

Brnaners: HaBbIKamMu BIMONHEHUs cTaHaapTHeix | ITK-1

oTIepaIyii 1o MpeajaraeMbIM METOUKAM CIIOCOOHOCTBIO BBITIOJIHSTE
CTaHIAPTHEIC OTIEPaITHH 110
MpeIaraeMbIM METOIUKaM

Brnagers 0a30BbIMU HaBBIKAMHU MCIIOIB30BaHUS IIK-2

COBPEMEHHOM ammnapaTypsl IpU NPOBEICHUU BJIaZieHHEM 0a30BBIMH HaBBIKAMH
Hay4HBIX UCCIIEIOBAHUI KCTIOJIL30BaHUS COBPEMEHHOM
afnmaparypsl Ipu NPOBEIACHUN
Hay4HbIX HCCIEAOBAHUM

Bmazgets cucreMoii 0a30BBIX IIK-3 Bnagenme  cuctemMon

(dbyHIaMEHTaIbHBIX XUMHUUYECKUX TOHATUH (byHIaMEHTAIbHBIX XUMUYECKUX
HOHATHHU

Brnaners: HaBBIKAMU 0053aTEILHOTO IIK-4

O3HAKOMIJICHUS C Hpe,[[thTOpHeﬁ TOT'O UJIX UHOT'O CHOCO6HOCTLIO MMPUMCHSITH

BOIIPOC IMMOCTABJICHHOI'O B €T0 HpaKTH‘ICCKOfI OCHOBHBEIC €CTCCTBCHHOHAYYHBIC

Hay‘lHOﬁ nu HeaarornquKof/i JCATCIIBHOCTHU. 3aKOHBI nu SaKOHOMepHOCTI/I

pa3BUTUA XHUMHYCCKON HAayKu Ipu
AHAJIN3C MOJTYYCHHBIX PC3YyJIbTATOB
IMOJIYYCHHEBIX PC3YyJIbTATOB

BnaneTs: HaBBEIKAMU UCTIOJIB30BaAHUS IIK-5 -

COBpPEMEHHBIX CTaHIaPTHBIX CIOCOOHOCTHIO IOJTy4aTh "
podeCCHOHATBHBIX KOMIBIOTCPHBIX 00pabaTrIBaTh pe3yIbTaTHI
TEXHOJIOTHI TOTydeHHs U 00paboTKu Hay4HBIX OKCIIEPUMEHTOB c
pe3yNIbTaTOB HAYYHBIX SKCIICPUMEHTOB MTOMOIIIBIO COBPEMEHHBIX

KOMIBIOTEPHBIX TEXHOJIOTHI

Brnaners: BnajeTh HaBbIKaMU y4acTHs B IK-6 -

MHOTOCTOPOHHEH Hay4dHOU Oecesie, CIONb3ys B | BJIaJICHUEM HaBBIKAMH
YCTHOH pedr CHEIUPUIECKYI0 XUMUIECKYIO MpEeICTaBICHUS MOJTy9EeHHBIX
TEPMHHOJIOTHIO pe3ynpTaToB B BHJAE  KPATKUX

OTYETOB U NPE3ECHTALMIM

3. MecTo NPAKTHKH B CTPYKTYpe 00pa30BaTeIbHOM POrpaMMBbl

Kypc "Hayuno-uccnenoBatenbckast pabota" OTHOCUTCS K BApUATUBHOM 4acTu
npodeccnoHansHOro nukiia oopazonatenbHoil mporpammsl 04.03.01 « Xumus» mo HanmpaBIeHUIO
noAroToBKY «Pu3ndeckas XUMUs C yriIyOJIEHHBIM H3yYSHHEM aHTJIMHCKOTO SI3BIKaY.

Hayuno-uccnenoBatenbckas paboTa NpOBOANTCS Ha YETBEPTOM Kypce B 1 cemecTpe




[IpoxokneHne HayuyHO-UCCIIEN0BATENbCKOW pabOThl 0a3upyercs Ha 3HAHUAX U YMEHMSX,
HOJYYEHHBIX OOy4YaloLUIMMUCS paHee B XOJE OCBOCHMS MPOTrPaMMHOIO MaTepuaia psaa yueOHBIX
JUCITUITIINH .

WHpeke u HaMMeHOBaHueE NPEIIECTBYIOLIEH, TEKY I
JUCHUTUIAHBI (MOZYIIS)

MNHupexkc 1 HauMeHOBaHKE NOCIEAYIOLIEH
JUCHHTUIAHBI (MOZYIIST)

- b1.5.07 ®usuka

- b1.5.08 Heopranuueckas Xumust
- b1.5.09 Ananutnyeckast XUMus

- b1.b.10 Opranunueckas Xumus

- b1.b.11 ®usnyeckas xuMus

- b1.b.13 Xumuueckas TEXHOJIOTUS
- b1.5.16 TexHoreHHble CHCTEMBI U
AKOJIOTHYECKUI PUCK
- b1.B.1.02 Xumu4ueckue 0OCHOBBI 3KOJIOTHH
b1.5.14 BricokoMOeKyIspHbIE COEAUHEHHS
- b1.b.15 Komtonguass Xumus

b1.B.1.09 Kunetrka paankaabHbBIX PEAKIIHil
- b1.B.1.IB.08.01 OcHOBBI TEOpETHUECKON TEPMOXUMHU

4. O0beM NPaKTHKHU

OO0miass TpyAOEMKOCTh COCTaBIsSeT ANl BceX (opM OOyueHHUs COCTaBiIseT 3 3aueTHBIC
equnuisl (108 akanemuueckux yacon), u3 Hux ®KP 1 gac, CP 107 yacos

5. Coaepkanue NPpaKTHKH

aHaJiu3a, Od)OpMJ'IeHI/Ie 0oT4YECTa, MOATrOTOBKA K 3allIUTC U
3amuTa 0T4cTa

®dopma TeKyILIero
No Paznens! (aramnsn) Bunsl n conepxanue padbot, B T.4. CAMOCTOSATEIbHAS KOHTPOJISL U
B MIPaKTHKH pabora oOyuaromierocs MIPOMEXYTOUHAS
aTTECTaIHS
1. | IoaroToBUTENBHBII WHcTpykTax 1o 6€30MacHOCTH TPYyia U T0KapHOK [Tnan paGorsl,
Tall. 0e301acHOCTH. npoBepKa
CTpyKTypa NpOM3BOACTBA U OpraHU3alUH TPY/Ia. MOCEIaeMOCTH
O3HaKOMJICHHE YYaIIUXCS C TIPEIIPHUSITHEM.
Texuudeckue (BCIIOMOTATENBHBIC) CITY>KOBI, HX 3a/1a4H,
OCHOBHBIE (DyHKIINH.
[NaTenTHas npopaboTka 1o Teme uccienoanus. Coop
HAay4HO-TEXHUYECKON JIUTEPaTyphl, METOIMK
UCCIIEOBaHMS, aHAIIN3A.
2. | OcHOBHO# 3TaIl. IIpakTuueckoe O3HAKOMJIEHHE c oObeKkTaMu IIpencraBnenue
UCCIEJOBAaHUH, C METOJOJOTHEH W METOIUKaMHU pE3ybTaToB,
MPOBEJCHUS] HAY4HO-HCCIIEA0BATEILCKONW PaboThl 10 HOATOTOBKA
TEME  BBINYCKHOH  KBaIM(UKAIMOHHOH  pabOTHI oTyera
OakanaBpa
COOp  SKCIIEpUMEHTAJBHBIX ~ JaHHBIX [0  TEMe
HCCIIeIOBaHUS, crathcThyeckas  oOpaboTka
pe3yJbTaToB HCCIIeIOBAHUSL. Hanmcanue
JUTEPATYPHOTO 0030pa M SKCIEPUMEHTAIBHOIN 4YacTh
BBITYCKHOW KBATH()UKAIIMOHHONW pabOTHI IO TPOQHITIO
MIOJTOTOBKH
3. | BaxmrounTensHbIH 9Tan. | CTpykTypupoBaHHe WH(POPMALMKU WU PE3yIbTaTOB ce 3ammrTa oT4yera

UTOIo

U hepeHIMPOBaHHBIN
3a4eT C OLEHKOU




6. ®opMa 0TYETHOCTH 10 NPAKTHKE

B kauectBe OCHOBHOH (POpPMBI M BHIA OTYETHOCTH ISl BceX (popM OOy4deHHS CTYICHTOB
YCTaHABJIMBAETCS OTYET IO NpaKkTUKE. [10 OKOHYaHNU MPAKTUKK CTYJEHT CAAET KOPPEKTHO, MOJIHO
Y AaKKypaTHO 3aIlOJTHEHHBIM OTYET M0 IPAKTUKE PYKOBOIUTENIO IMPAKTUKH OT COOTBETCTBYIOLICH
Kadenpsl.

[IpomexyTodyHass aTTecTanus IO MTOraM IPAKTUKM MOKET BKJIOYATh 3alIUTy OTYETa B
3aBHUCUMOCTH OT TpeOoBaHMH 0Opa30BaTENbHOIO CTaHIApTa I10 HAMpPABICHHUIO MOJTOTOBKH
(cienuanbHOCTH).

HtoroBoii ¢opmoii KOHTpOJS 3HAHHWM, YMEHUH M HABBHIKOB IO MPAKTUKE  SBISIETCS
TuQGepeHIMPOBAHHBIN 3a4€T C OICHKOH.

3a4yer Mo MpaKkTHKE CIYXXUT JUIsl OLEHKH paboThl CTyA€HTa B TEYCHHME BCEro Iepuoja
IIPOXOXKJICHHUSI TPAKTUKM M IIPU3BaH BBIABUTH YPOBEHb, IPOYHOCTH M CHUCTEMAaTUYHOCTH
HOJYYEHHBIX UM TEOPETHUECKHMX W MPAKTUYECKMX 3HAHWH, NmpuoOpeTeHus mnpodeccuoHaIbHbIX
YMEHUH M HAaBBIKOB, YMEHUE CHHTE3UPOBATH IOJYYECHHBIC 3HAHUS U NPUMEHATh UX B PELICHUHU
NpaKTUYECKUX 3a/1a4. Bonpock! npeanonaraloT KOHTPOJIb OOLIMX METOANYECKUX 3HAHUN U YMEHHIH,
CIIOCOOHOCTh CTYJIEHTOB IPOMJUIIOCTPUPOBATh UX MPUMEpaMH, UHIMBUIYaJIbHBIMU MaTepUalaMu,
COCTaBJICHHBIMHU CTYJIEHTAMH B TEUEHUE NPAKTUKH.

[To uroram mudQepeHIMPOBAHHOTO 3a4eTa BBICTABISIETCS! OIICHKA «OTIMYHOY», «XOPOIIO,
«YJOBIIETBOPUTEIIBHO», «HEYOBIETBOPUTEIIBHO.

Crnyuyau HEBBINOJIHEHHUS TPOrPaMMBbI PAKTUKH, [TOJIyYE€HUS HEY10BIETBOPUTEIBLHON OLIEHKU
IOpU 3allUTe OT4YETa, a TaKKE HENPOXOXKIACHUS IPAKTUKA TIPU3HAIOTCS aKaJeMUYECKOU
3aI0JKEHHOCTBIO.

AkaneMnyeckasi 3aJ0JDKEHHOCTb IIOMJICKHUT JMKBHJALMM B YCTaHOBJEHHBIE ACKaHATOM
CPOK.

7. ®OH/ OLIEHOUYHBIX CPECTB /Il IPOBEIeHUs] MPOMEKYTOYHOM aTTecTaluu
00y4aroumuxcs Mmo NpakTUuKe

7.1. IlepeueHb KOMIIETCHIIMI C yKa3aHHEM 3TaroB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHUS
00pa3oBaTeIbHON MTPOTPaMMBI.

Kon HanmMenoBanue Oransl OPMHUPOBAHUS KOMITCTCHITUN

KOMITETEHITHH KOMITETEHITHH

OIIK-1 CIIOCOOHOCTBIO 3HATh: TEOPETHUECKUE OCHOBBI [ToaroToBUTENBHBIN 3TAIT
HCITONIE30BaTh 0a30BBIX XUMHUYECKUX TUCIIUTUIAH
MOJy4CHHbIC 3HAHUS YMeTh: BBINOJHSITE CTaHIAPTHBIC OCHOBHO¥ 3Tall
TEOPETUYECKUX OCHOB | meHcTBUS (KIacCHpUKAIIHS
(byHIaMEeHTATBHBIX BEII[ECTB, COCTABJIEHNE CXEM
paszienoB XUMHUH IPU MPOLIECCOB, CHCTEMATH3AIIUS
peleHUH JIAaHHBIX U T.I1.) C Y4€TOM OCHOBHBIX
npodecCHOHANBHBIX MOHSITHH M OOIINX
3a1a4 3aKOHOMEPHOCTEH,

(hopmyIupyeMbIX B paMKax
0a30BBIX XUMHYECKUX AUCIHUILUINH
YMeTs: pemats TUIIOBBIE yaeOHbIE
3aJ1a49M 110 OCHOBHBIM (0a30BBIM)
XUMHYECKUM JMCHHIUITHAM
BitageTs: HaBBIKaMU pabOTEHI C 3aKITIOYNTENBHBIN 3Tal
y4eOHOH TUTEepaTypoil mo
OCHOBHBIM XHMHYECKUM

JIACHMILIMHAM

OIIK-2 BIIaJICHMEM HaBbIKaMH | 3HaTh: CTAHJAPTHBIE METOIbI TloaroToBHUTENBHBIN ATaIl
XUMHUYECKOTO MOJy4eHHsI, MACHTH(DUKAIMN 1
JKCIIEPUMEHTA, HCCIIEOBAHMS CBOMCTB BEICCTB U
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OCHOBHBIMHU
CHHTETUYECKUMH U
AQHATTMTHYECKUMHU
METOJaMU HOJTy4EHUS
U UCCIIEI0BAHUS
XHUMHYECKHX BELIECTB
U peakuuil

MaTepualoB, MpaBuiIa 00padOTKH U
odopMIICHHS PE3yTBTaTOB PaOOTHI,
Hopmbl Th

YMeTh: MPOBOIUTH ITPOCTHIE
XUMHUYECKHUE OTBITHI 110
MpeajaraeMbIM METOANKAM

OCHOBHOM 3Tan

Bnaners 6a30BBIMM HaBBIKAMU
MPOBEICHUS XMMUYECKOTO
IKCIIEPUMEHTA U O(OPMIICHUSI €r0
pe3yJIbTaTOB

3aKIIOYNTENLHBIN Tan

OIIK-3 CHOCOOHOCTBIO 3HaTh: MaTeMaTHYECKHH armnapar, [ToaroroBuTenbHBIN 3TaI
UCIIONIb30BATh HEOOXOANMBIH ISl peIIeHNUS
OCHOBHBIE 3aKOHBI poQeCcCHOHANBHBIX 33134 B
€CTECTBEHHOHAYUYHBIX | 00JIACTH XUMHH U
JUCLUIIIIVH B MaTepUalIOBEACHUS
podeccHoHaTBFHON 3HaTh: OCHOBHBIE TEOPETHIECKUE
JICSITENBHOCTH MOJIO’KEHHSI CMEXKHBIX C XUMHUCH
CCTCCTBCHHOHAYYHBIX AUCHUIIIINH
YMeTh: peniath TUIIOBbIE yueOHble | OCHOBHOM 3Tam
3a/1a4M 10 OCHOBHBIM pa3zenaM
MAaTE€MAaTHuKHu U
€CTECTBEHHOHAYYHBIX JUCUUILINH
Brnaners: HaBbIKaMu pabOTHI ¢ 3aKIIOYUTENbHBIN ATl
yueOHOH JIUTEepaTypoi, OCHOBHOI
TEPMUHOJIOTUEN U OHATUIHHBIM
anmapaToMm 0a30BBIX
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX JNCIUILINH
OIIK-5 CIIOCOOHOCTBIO K 3HAaTh: CTaHAAPTHBIE METOBI [ToaroToBUTENBHBIN 3TAIT
MIOUCKY ¥ IEPBUYHOMN HoMcKa, 00paboTKU U aHaIH3a
00paboTKe HAyYyHOU U | Hay4HOU MH(OPMAIMH , IPABHIIA
Hay4YHO-TEXHUYECKON 00paboTku 1 oopmiteHHs
nHpopMaIu pe3yJIbTaToB MOUCKA, OOPabOTKH 1
aHain3a
YMeTh: IpOBOJUTh aHAJIN3 OCHOBHOI dTamn
Hay4HOH MH(pOPMaIHU 1
(hopMyJIMPOBKY Ha HX OCHOBE
BBIBOJIOB U NPEJIOKEHUH
Brianers 0a30BBIMU HaBBIKAMH 3aKIIIOYUTENbHBIN ATl
moucka, 1 00pabOTKH HAYIHOH
uHbOpMAIH
OIIK-6 3HaHHUEM HOPM 3HaTh: OCHOBHBIE XapaKTepUCTUK U | [1oAroTOBUTENBHEIH ATAI
TEXHUKH 0E30ITaCHOCTH | CBOWMCTBA KOMIIOHCHTOB
U YMEHUEM XUMUYECKUX MPOU3BOJICTB: TUIIBI U
peann3oBath UX B CTETICHb BO3JCHCTBHUSA XUMHYECKUX
71a00paTOPHBIX U MPEANIPUATHN Ha OKPY>KAIOIILYI0
TEXHOJOTUYECKHX cpeny, npaBuia padoThl Ha
YCIIOBHAX 000pyIOBaHUH U TEXHUKH
Oe3onacHoCTH
VYMeTs: ucnonb3oBaTh TexHn4eckue | OCHOBHOM 3Tan
CpeACTBa ISl U3MEPEHHs
OCHOBHBIX ITapaMEeTPOB
TEXHOJIOTHYECKOT0 IpoIiecca
Brnanetes HaBbIKamu pabOTHI Ha 3aKIFOYUTENbHBIN JTaIl
XHUMHUYECKOM 000pyJOBaHHH,
MIPUHLAIIAMH pacyéra
TEXHOJOTHYECKHUX PEKIMOB
[1K-1 CIIOCOOHOCTBIO 3HaTh: OCHOBHBIE METOIBI CHHTE3A [ToaroToBUTENBHBIN dTAIT
BBINOJIHATH W aHaIN3a XMMHUYECKHX BEIIECTB,
CTaHAAPTHBIE MpUHOUIA PAOOTHI CTAHAAPTHBIX
orepamyu 1o 71a00paTOPHBIX MPUOOPOB.
IpeyIaraéMbIM YMeTh: BBIIOIHITh OCHOBHbBIE OcHOBHOI yTan
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MCTOOUKaAM

oTiepalliy BBIMOTHIEMbIE TPU
CHHTE3€ U aHAJIN3€ XUMHYECKHX
COEJIMHEHU N

Brnanets: HaBbIKaMH BBITTOJTHEHHSA
CTaHJApTHBIX ONepauui mo
npeJylaraéMbIM METOAUKAM

3aKIIOYNTENBHBIN dTall

[1K-2 BJIaZicHUEM 0a30BBIMU 3HaTh: CTaHJAPTHBIE METOIbI IToaroroBuTENBLHBIN dTAIl
HaBbIKaAMH HpI/IMeHeHI/IH COBpeMeHHOﬁ
HCIOJIb30BAHUS anmapaTtypbl [pU MPOBECHUN
COBPEMEHHOM HAYYHBIX UCCIIEIOBAHMUI,
anmaparypbl mpu UACHTU(DHUKALIUH U UCCIIEIOBAHUS
MPOBEJICHUH HAYYHBIX | CBOWCTB BEIECTB  MATEPUAIIOB,
HCCIICTOBAHIIA npaBuia 00paboTKA M 0OPMIICHHS
pe3ynpTaToB padotsl, HopMbl Th
YMeTh: MpOBOJIUTh XUMUUYECKHE OCHOBHO dTan
9KCIICPUMEHTHI C HCIT0JIb30BAaHHEM
COBPEMEHHOM annaparypsl
BiageTs 0a30BBIMH HaBBIKAMH 3aKII0YNTENBHBINA dTAIT
UCII0JIb30BaHUSI COBPEMEHHOM
amnmnapaTypsl IIpU NPOBEIECHUN
Hay’-IHI)IX l/ICCJ'leIlOBaHl/Iﬁ
[K-3 Bnagennem 3HATL: OCHOBHBIE ATAILI U [oaroroBuTeNIbHBIN 3TAIl
CHCTEMOM 3aKOHOMEPHOCTHU
(byHIaMEeHTAIBHBIX | GOpPMUPOBAHUS
XUMHUYECCKUX q)YHI[aMeHTaJ'IBHI)IX
MMOHSITHH XUMHYECKHUX TTOHSTHI
VYMeTh: IPHUMEHATH OCHOBHEIC OcHoBHol 3Tan
(byHIaMeHTaIbHBIE
XUMHWYECCKHUC ITOHSATUA
Brnaners cucreMoii 0a30BBIX | 3aKIHOYUTENbHBIN ITal
dbyHIaMEHTATBHBIX
XUMHYECKHUX TTOHSTHI
[1K-4 CIIOCOOHOCTBIO 3HaTh: OCHOBHBIE JTAITBl Pa3BUTHSA [ToaroToBUTENBHBIN 3TAIT
MPUMEHSTh OCHOBHBIE | XMMHUH;
€CTECTBEHHOHAYYHbIC Hay4HBIE TOCTIXKCHUS HanboJee
3aKOHBI U BBIZAIOIIMXCS OT€YECTBEHHBIX U
3aKOHOMEPHOCTH 3apyOeHKHBIX XUMHUKOB,
Pa3BUTHS] XUMUYECKON | MX BKJIAJ B Pa3BUTHE XUMHHU.
HaAyKH [PH aHaJIn3e YMeTh: OlleHMBATh XUMHUECKHE OCHOBHOI1 dTar
HOJ'Iy‘-IeHHI)IX TIIOHATHUS U 3aKOHBI B CHO)KHOﬁ
pe3yJabTaToOB CHCTEME BO33PEHUIN COBPEMEHHOM
MOJY4YEHHBIX XUMUHU
pe3yJIbTaToB BnageTs: HaBbIKaMu 3aKII0YNTENLHBIN Tan
00513aTeILHOr0 03HAKOMJIEHHS C
MPEABICTOPHEH TOTO UK UHOTO
BOIPOC MOCTABJIEHHOTO B €0
MIPaKTU4YECKOW HAYYHOU U
MEJArOrMYeCKOi IEATENHHOCTH.
[1K-5 CIIOCOOHOCTBIO 3HaTh: BO3MOKHOCTH, JOCTOMHCTBA | [10ArOTOBHTENBHBIN STaIl
MoJIy4aTh U 1 HEOCTaTKH, a TAK)KE TPAHHUIIBI
00pabarbIBaTh MPUMEHUMOCTH COBPEMEHHBIX

pe3yIbTaThl HAyYHBIX
SKCIIEPUMEHTOB C
IIOMOIIIBIO
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHI

CTAQHAAPTHBIX NPO(ECCHOHATBHBIX
TEXHOJIOTHI1 00paboTKK
pEe3yIbTaTOB HAYYHBIX
IKCIIEPHMEHTOB

YMeTh: IPUMEHATh COBPEMEHHBIE
CTaHAapTHBIE TpodeccroHaIbHbIE
KOMITBIOTEPHBIE TEXHOJIOTHU
MOJTy4eHHsI 1 00paboTKH
pE3yIbTaTOB HAYYHBIX

OCHOBHO 3Tan
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OKCIICPUMECHTOB

BiageTs: HaBBIKaMu
WCIIOJI30BaHUS COBPEMEHHBIX
CTaHJAPTHBIX PO ECCHOHATBHBIX
KOMHI)}OTepHI)IX TeXHOJ’IOFI/Iﬁ
MOJy4eHHs: 1 00paboTKU
pe3yJIbTaTOB HAYYHBIX
JKCIIEPUMEHTOB

3aKIIOYNTENBHBIN 3Tall

I1K-6

BJIaJICHUEM HaBBIKAMHU
MpeACTaBICHUS
MOJIY4E€HHBIX
pe3yIBTaToOB B BHE
KpPaTKUX OTYECTOB H
MIpe3eHTaluM

3HaTh: OCHOBHBIE ITPAaBUJIA BEJCHUS
Hay4HOU JTUCKYCCHUU

3HaTh: OCHOBHBIE TPEOOBAHHMS K
CTEHIOBBIM/YCTHBIM JIOKJIa1aM IpH
NPENICTABICHUH TTOJTYYCHHBIX
pe3ynbraroB HHP

IToaroToBUTENLHBIA 3TAIl

YMeTh: BBICKa3bIBATh CBOIO TOUKY
3pEHUSI U yYaCTBOBATH B IHAJIOTE
(CTymeHT-CTYCHT, CTYICHT-
NpenoaaBaTesb, CTyICHT-
COTPYIHHUK J1abopaTopun).
YMeTb: BbIICJISATH I'NIAaBHBIC
PE3yNIbTAThI [IPH MMOJrOTOBKE K
CTEH/IOBBIM/YCTHBIM JIOKJIa aM.

OCHOBHOM 3Tan

Braners: BnaneTs HaBBIKAMU
y4acTHsl B MHOTOCTOPOHHEH
Hay4HOH Oecezie, NCIONb3Ys B
YCTHOHM peudl CHEenu(PpHIECKYTO
XHUMHUYECKYIO TEPMUHOJIOTHIO

3aKIIIYNUTENBHBIN dTan

7.2. OnucaHue nokasareled U KpUTEPUEB OLEHUBAHUS KOMIIETEHLIMH Ha Pa3IMYHBIX
JTanax ux (popMuUpOBaHUs, ONKUCAHKUE LK)l OLIEHUBAHHUS.

Konst Copneprxanue Oransl popmupoBanus B | Kputepun ornieHuBaHUs [Mkana
KOMIETEHIINH | KOMIECTEHIUH IpoIecce OCBOCHUS OIICHUBaHHA
(pe3ynpTatht JUCTIATUTAHBI
OCBOCHHS
00pa3oBaTeIbHON
IPOTpPaMMBl)
OIlK-1 CriocoOHOCTh 3HaTh: TEOPETUUECKHE HNmeer yetkoe, 11EIOCTHOE OTJINYHO
UCIIOJIb30BaTh OCHOBBI 0a30BBIX HPE/ICTaBICHUE O COIEPIKAaHUU
MTOJTyYCHHEIC XUMUYECKUX TUCLIUIUINH | OCHOBHBIX XMMHUYECKHX KYpCOB H
3HAHUS 00IIMX 3aKOHOMEPHOCTSIX
TEOPETHYECKUX XMMHYECKHX ITPOIIECCOB,
OCHOB M3Y9aeMBIX B PaMKaX OCHOBHBIX
(hyHIaMEeHTANEHBI XUMHYECKUX JUCIAIIINH
X pa3eiioB Hmeer npeacraBieHue o XOpOIIO.
XMW TIPA COJIEPKAHUN OCHOBHBIX YYEOHBIX
peureHnn KYpPCOB 110 XMMHUH, 3HAET
npoeccHoHaIbH TEPMUHOJIOTHIO, OCHOBHBIEC 3aKOHBI
BIX 33724 Y TIOHUMAET CYIITHOCTH OOIIHNX
3aKOHOMEPHOCTEH, U3y4acMbIX B
pamKax 0a30BbIX XUMHUCCKUX
JICIHATUTHH
Nmeer npencrasieHne o YZIOBIIETBOP
COZIEpP’KaHNH OTJEIBHBIX UTEIHHO
XUMHYCCKUX JTUCIUILINH, 3HACT
TEPMUHOJIOTHIO, OCHOBHEIC 3aKOHBI
XMMHH, HO JTOITyCKaeT HETOYHOCTH
B (hopMyIHpOBKaxX
3arpygHsercs B OnpeaeeHIN HEYJOBJICTB
0a30BbIX OHATHHA U OpUTETBHO
(hopMyITUPOBKE OCHOBHBIX 3aKOHOB
XUMHHA
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YMeTh: BBITOIHSIT YMeeT nporHo3upoBarhb OTJIMYHO
CTaHAapTHbBIE JCUCTBHS PE3YJIbTaThl HECIOKHBIX
(x1accudpukanys MOCJIEI0BATEIFHOCTEH XUMUYECKUX
BEIIECTB, COCTABJICHHC PEaKIyii ¢ y4eToM 00X
CXEM IPOIIECCOB, 3aKOHOMEPHOCTEH MPOLIECCOB,
CUCTEMAaTU3aluAa JaHHbIX N3Yy4a€MbIX B paMKax OCHOBHBIX
U T.I1.) C YIETOM XUMHYCCKUX JTUCIUILINH
OCHOBHBIX MTOHATUH U YMeeT coCTaBIATh CXEMBI XOpOIIO.
o0mmmx MPOIECCOB C UCTIONIB30BaHUCM
3aKOHOMEPHOCTEH, 3HAHUI OCHOBHBIX XUMHYCCKIX
(hopmyIUpyeMBbIX B JCIUILIMH, HO JOIyCKaeT
paMkax 6a30BbIX OT/CJIbHBIC HETOYHOCTH TPU
XUMHYECKUX JUCHUIUIMH | GOpMYITHPOBKE yCIOBHIt
YMeTh: pemars THIOBBIE | OCYIIECTBIICHHSI TAKUX MPOLIECCOB
yueOHbIe 3a]1a49H 110 YMmeer uHTEpIpeETHPOBATh YAOBJIETBOD
OCHOBHBIM (0a30BbIM) PE3yJIbTaThl OTHOCUTENBHO UTENBHO
XUMHUYECKUM MPOCTHIX XUMHUYECKUX MTPOIIECCOB C
JUCIIUTUTHHAM UCIIOJIb30BaHUEM OOIIHNX
MpeACTaBICHUN U
3aKOHOMEPHOCTEH, H3y4aEMBIX B
pamMKax 0a30BbIX XUMHUYCCKUX
JIICIHATUTHH
Ymeer knaccuuIMpoOBaTh HEYJIOBJICTB
BEIIECTBA, COCTABIISATh OPHUTENBHO
CTPYKTYPHBIC M IPOCTPAHCTBEHHBIC
(hopMyJIbI OCHOBHBIX KJIACCOB
OpraHUYECKUX M HEOPTaHUUECKUX
COC/IMHEHU, Ha3bIBATh BEIIECTBA B
COOTBETCTBHH C HOMEHKIIATYpO
HIOIAK
BHa}leTb: HaBbIKaMHU BnaueeT HaBbIKaMH KPUTHUYECKOI'O OTIIMYHO
paboThl ¢ yueOHOi aHanM3a yueOHoi nH(OpMaLiH 110
JUTEPATypOi Mo OCHOBHBIM pa3jiejiaM XHMUH,
OCHOBHBIM XUMHUYECKUM | (POPMYIIMPOBKU BBIBOJIOB U
JUCIIUTUTHHAM yYacTHs B JUCKYCCHHU IO YIEOHBIM
BOIpOCAM
Bnageer HaBpIkaMu XOpOLLIO.
CaMOCTOSTEILHOTO U3yUYCHUS
OT/CTBHBIX PA3/ENIOB yUeOHOM
JIUTEPATYPhI [0 OCHOBHBIM
XUMHUYECKHM JIMCUUIUTHHAM U
00CYX/IeHUSI OCBOCHHOTO
MaTepuasa
Buapgeer HaBblkamMu YIAOBIETBOD
BOCIIPOU3BEICHUS OCBOCHHOTO UTEIBHO
y4eOHOr0 MaTepHalia o OCHOBHBIM
XUMHYCCKIM JUCIUTLINHAM
Brnaseer HaBBIKaMu TTOKCKA HEYJIOBJICTB
y4eOHOI TUTepaTypsl, B T.49., C OpPUTEIHHO
HCTIOJIH30BAHUEM AJICKTPOHHBIX
pecypcoB
OIIK-2 Bianenne 3HaTh: CTaHAAPTHEIC 3HaeT cTaHZAPTHBIC METOIBI OTJINYHO
BIIa/ICHUCM METO/IbI TIOJTyYCHUS, MOJy4eHHUS, MACHTH(DUKAIINN 1
HaBbIKAMHU uaeHTU(OUKALNY U HCCIIeIOBaHHS CBOMCTB
XHUMHYECKOTO MCCIIeJOBaHUsI CBOICTB HEOPraHWYECKHX; MPABUIIA TEXHUKH
JKCIIEPUMEHTA, BEILIECTB U MaTePUaNIoB, | 0€30MacHOCTH Ipu paboTe ¢ HUMH,
OCHOBHBIMHU npaBuiia 00paboTKH U OCHOBHBIE TPEOOBaHUS K
CHUHTCTHYCCKUMH | O0(OPMIICHHUSI 0(pOPMIICHUIO PE3YJILTATOB
u pe3yJabTaToB paboTHI, IKCIICPUMEHTA
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AHATTUTHYECKUMU
METOJaMH
MOJTyYeHHS U
UCCIICIOBaHUA
XUMHNUYECKUX
BEIIECTB U
peakuuii

Hopmbl Th

3HaeT CTaHAAPTHBIC METO/BI
MOTy4€HUs, HACHTH()HUKANN U
HUCCIEIOBAHMUS CBOMCTB
HCOPraHMYCCKNX BCUICCTB,; IpaBujia
Tb npu paboTe ¢ HUIMH, OCHOBHBIE
TpeboBaHus K 0POPMIICHHIO
Ppe3yIIbTaToOB YKCIIEPUMEHTA, HO
JIOITYCKA€eT OT/IeJIbHbIE HETOYHOCTH

XOPOILIIO.

Nwmeet obmiee npeacraBieHue o
METOJIaX TOTyICHHUS,
UACHTU(UKAINY U UCCIICTOBAHUSI
CBOMCTB OTHENBHBIX KJIACCOB
BEIIECTB, MpaBmUiIax 6e30MacHOro
oOpareHns ¢ HUMH H cocobax
MIPECTaBIICHUS PE3YIbTATOB
IKCIICPUMEHTA

YZAOBJIETBOP
UTEIBbHO

3arpyaHsercs B BBIOOpE MeTo/1a
HOJyYeHHUs], UACHTH(DUKALNT 1
UCCJIEZIOBAaHMs CBOICTB YKa3aHHOTO
BEIIECTBA, HE 3HACT TPeOOBAHUI K
oopmIIeHHIO pe3yIpTaTOB
skcnepumenTta u HopMm Th

HEY/IOBJICTB
OpUTENBEHO

YMeTb: IPOBOIUTH
NPOCTBIE XUMUYECKUE
OIIBITHI IO
npeyiaraeMbIM
METOJMKAM

‘YMeeT BbINONHSTH POCThIE
OIIBITHI 110 XMMHH I10
npeasaraeMoi METOJUKE C
BBIXOJIOM IIEJIEBOTO MPOAYKTA
COTJIACHO 3asIBJICHHOMY B
METOJINKE; TPOBOIUTH
HUCCIEIOBaHUE CBOIICTB
HOJ'Iy‘-IEHHI)IX BCHICCTB U
MarepuaioB. YMeeT opopMIsLTh
Ppe3yAbTaThl SKCIIEPUMEHTA B
COOTBETCTBHH C 3asIBIICHHBIMU
TpeOOBAHUSIMU

OTJIMYHO

VMeeT HECIIOKHBIN CHHTES 10
npeasaraeMoi METOJUKE C
BBIXOJIOM IEJICBOTO MPOIYKTa
6oiee 50% OT 3asBICHHOTO;
HCCIIeIOBaHHE HEKOTOPBIX CBOMCTB
MOJY4YEHHBIX BELIECTB U
MaTeprasioB. YMeeT 0ohopMIIATh
pe3yJIbTaThl SKCIICPUMEHTA C
HEOOJIBIINM KOJIMYECTBOM
3aMEUaHuM

XOpOIIO

YMeeT npoBOAUTH OJTHOCTAIUHHBIH
CHHTE3 IO MPEeJJIaracéMoi METOIUKE
C BBIXOJIOM IIEJICBOTO MPOIYKTa
menee 50% oT 3asiBJICHHOTO B
METOJINKE; aHAIN3 TTOTYICHHOTO
BEIIeCTBA OJJHUM U3 CTaHAAPTHBIX
MeTOoJI0B. JlomycKaeT OTeNbHbIe
omuoOKH pu 0hOpMICHUN
MIPOTOKOJIA IKCIIEPIMEHTA

YAOBJIETBOP
UTENbHO

YMeeT oIHOCTaIMHHBIA CUHTE3 110
TOTOBOM METOAUKE O€3
0 OpMIICHHS IPOTOKOJIA OIIBITOB

HEY/IOBJICTB
OpHTEIBHO

Bmaners 0a30BEIMH
HaBBIKAMHU TPOBE/ICHUS
XHMHYECKOTO
9KCICPUMEHTA U

Brnaneer HaBbIkaMu CHHTE3a U
W3y4YCHHUS CBOMCTB BEIIECTB U
MaTepHaJIOB, TIPAaBHIBHOTO
MIPOTOKOJIMPOBAHUSI OTIBITOB

OTJIMYHO
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odopMIICHHS ero Brnameer HaBbIKaMH CHHTE3a U XOpOIIOo
pe3yIpTaToOB H3YYEHUS CBOMCTB OTJIEITBHBIX
KJIACCOB BEIECTB (MaTEpPHAaJIOB),
MIPABHIILHOTO MPOTOKOJIUPOBAHUS
OTIBITOB
Brnameer 6a30BBIMU HaBBIKAMH YIOBJIETBOP
CHHTE3a U U3yUEHUS CBOMCTB UTENBHO
HECJIOXHBIX BEIECTB
He Bnageer HaBbIKaMu CHHTE3A, HEYIOBJIETB
UICHTHU(QUKAIINN U U3yUCHHSI OpUTEIHHO
CBOMCTB OTAEJIbHBIX BEIIECTB
OIIK-3 CrocoOHOCTh 3HaTh: MaremaTudeckuii | MimeeT uerkoe, 11eJI0CTHOE OTJINYHO
HCII0JIb30BATh ammapar, HeOOXOMUMBIN | MpelncTaBlieHHe 00 OCHOBHBIX
OCHOBHBIE 3aKOHBI | JIJISl peLICHHs 3aKOHAX CCTECTBCHHOHAYYHBIX
€CTeCTBEHHOHAYY | MPO(eCCHOHATBHBIX JTUCIHATUTHH
HBIX JUCUMIUIMH B | 3aJa4 B 00JAaCTU XUMHUK | 3HAET HEKOTOPHIE 3aKOHbI XOpOILO
mpoeCCHOHANBH | M MAaTepHAIOBEICHHS €CTECTBEHHOHAYYHBIX ITUCIUILIHH
Off IEATENLHOCTH | 3HATH: OCHOBHEIE 3HaeT HEKOTOPbIC 3aKOHBI 00IIIeH YAOBIETBOP
TEOPETHUYECKHE S R
TOMOKCHMS CMEAKHEIX € He umeet ueTkol KapTUHBI 00 HEYIOBJIETB
XHMHCH OCHOBHBIX 3aKOHaX OpUTEIBHO
CCTCCTBCHHOHAYHHBIX €CTECTBCHHOHAYYHBIX JTUCIUILIHH
JIUCITUTUIMH
YMeTs: peliath TUNOBbIE | YMEET pemaTh 3a1auu OTJIMYHO
y4eOHBIC 3a/1a4H 10 MOBBIILIEHHOM CJI0KHOCTH U3
OCHOBHBIM pazjieiam 0a30BBIX KypCOB
MaTEMAaTUKH €CTECTBCHHOHAYYHBIX TUCIUILIHH
€CTECTBCHHOHAYYHBIX Ymeer pentatb KOMOMHIPOBAHHBIE | XOPOIIO
MUCHUTUTAH 3amaqn U3 0a30BBIX KypPCOB
€CTECTBEHHOHAYYHBIX AUCIUILINH
YMeer pemiaTh TUIIOBBIE 3a/1a4 U3 | YJOBJIETBOP
0a30BbIX KypCOB UTEIBHO
€CTECTBCHHOHAYYHBIX JUCIUILINH,
HO JIOITyCKaeT ONIHOKH
He ymeer pemiats TUIOBBIE 331a4M | HEYAOBJIETB
13 0a30BBIX KypCOB OpHUTEIBHO
€CTECTBCHHOHAYYHBIX TUCIUILINH,
JIONYCKaeT rpyObie OMnOKH
Brnanets: HaBBIKaMH Brnageer HaBBIKaMH KPUTHYECKOTO | OTIMYHO
paboThl ¢ yueOHOi aHanu3a yueOHoi nHdopmaiu,
JUTEPaTypOi, OCHOBHON | CBOOOIHO IONB3yeTCS HAyIHOM
TEpPMHHOJIOTHEN U TEPMUHOJIOTHEN, AaKTUBHO
MOHATUIHBIM anmnapaToM | KUCIOJIb3YeT 3HAHUSI MAaTEMaTHKH,
6a30BBIX ¢bu3nky, HHGOPMATHKH NIPU
MaTEMAaTHYCCKUX U 00CYX/ICHUH PE3yIbTaTOB
€CTECTBEHHOHAYUHBIX DKCIIEPUMEHTA
JUCTIATUTAH Brnameer HaBBIKamMu XOpOILO
CaMOCTOSITEIbHOTO U3Y4YEHHUS
OTIENBHBIX Pa3/IeioB yueOHOU
JUTEPATyPHI, BIaJceT OCHOBHOM
TEPMHUHOJIOTUEN U TOHSITHUHHBIM
ammapaTroM 0a30BBIX
MaTeMaTHYeCKUX 1
€CTECTBEHHOHAYYHBIX AHUCIUILINH
Brnaneer HaBbIKaMH YIOBJIETBOP
BOCIIPOU3BE/IEHUS] OCBOEHHOTO UTENBHO

y4eOHOT0 MaTepuaia, B 11eJIOM
BJIAJICCT OCHOBHOW TEPMHUHOJIOTUCH
Y TIOHSATUHHBIM aniiapaToM
0a30BBIX MATEMATHYCCKUX H
€CTECTBEHHOHAYYHbIX JIMCIUILTHH
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YacTu4HO BJIaZIEET OCHOBHOM
TEPMUHOJIOTHEN U TTOHATUHHBIM
ammapaTroM 0a30BBIX
MAaT€MaTHYCCKUX U
C€CTCCTBCHHOHAYYHBIX NUCHUIIINH

HEYJOBJICTB
OpUTENHHO

OIIK-5

CIIOCOOHOCTBIO K

MIOUCKY U
NEePBUYHOMN
o0paboTke
HAy4YHOU U
Hay4HO-
TEXHUYECKON
nHpOpMaHU

3HaTh: CTaHAAPTHBIE
METO/IbI TIOHMCKA,
00paboTKH U aHAIN3a
Hay4HOH MH(pOpMaIuy ,
npaBuiia 00paboTKH U
odopmIeHHS
pe3yIbTAaTOB MOKCKA,
00paboTKH U aHANIN3a

3HaeT CTaHAAPTHBIE METOBI
MOWCKa, 00pabOTKH U aHATH3a
Hay4HO! MH(OPMAIIH, OCHOBHBIE
TpeboBaHus K 0POPMIICHHIO
pe3yJIbTaTOB MOUCKA, 00PabOTKHU U
aHasm3a

OTJIMYHO

3HaeT CTaHAAPTHBIC METOIbI
owcKa, oO0pabOTKM U aHamH3a
Hay4YHOH MH(POPMaLUH, OCHOBHbIE
TpeGoBaHUS K 0(hOPMIICHUIO
pe3yJIbTAaTOB MOKCKa, 0OpabOTKH U
aHaJIN3a, HO JAOIMYCKAaeT OT/ENbHbIe
HCTOYHOCTH

XOPOLIO

Hmeet oO1iiee npeacTaBieHue o
MeToJlaX IMOUCKa, 00paboTKU U
aHaM3a Hay4yHOH HHpOpMAIIUU U
Croco0ax npeICTaBIeHHs
pe3yJIbTaTOB MOUCKA, 00PabdOTKHU U
aHasm3a

YAOBJIETBOP
UTENBHO

3arpyaHsiercs B BRIOOpe MeTo/ia
mowcka, oOpabOTKM U aHaJH3a
Hay4YHOH MH(pOpMALUH, HE yMeeT
paboTath Cc TUTEpaTypOH

HEY/IOBJICTB
OpUTEINBEHO

YMeTh: MpOBOJIUTH
aHaJIM3 Hay4HOH
nHpopmanuu u
(HOpMYJTUPOBKY Ha UX
OCHOBE BBIBOJIOB U
MpeAIoKeHu

Ymeet paboTaTh ¢ 3MEKTPOHHBIMH

peccypcamu cetn MuTepHeT 1 OBC.

Ymeer opopMIISITh Pe3yJIbTaThI
IIOMCKA U aHAJIN3a HAYYHOU
uH(OpMaLuK B COOTBETCTBHH C
3asBJICHHBIMU TPEOOBaHHUAMHU

OTJIMYHO

Ymeer paboTath ¢ 3IEKTPOHHBIMU

peccypcamu cetu Untepuer u ObC.

JHenaer om0k npu oopmiieHnN
Pe3yJIbTATOB MOMCKA U aHAIH3a
Hay4YHOH HH(OpMAIH

XOpOIIO

Ymeer paboTath ¢ ANEKTPOHHBIMU

peccypcamu cetu MaTepHET 11 OBC.

YMeeTr npoBOANUTE IPOCTON aHAIN3
Hay4HOU MH(POPMAIHH 1
(hOpMYIHPOBKY Ha UX OCHOBE
MPOCTEMIINX BHIBOJIOB U
peIOKEHUI

YIIOBIIETBOP
UTEIHHO

Ymeer paboTarth ¢ JIEKTPOHHBIMU
peccypcamu cetu Untepuer u Ob6C
He ymeet mpoBoauTs mnpocroit
aHaIN3 HAYYHOW HH(POPMALIUHU U
(hOpMYIHPOBKY Ha UX OCHOBE
MIPOCTEHIINX BHIBOJIOB H
NPEAJIOKEHUI

HEYJIOBJIETB
OpUTEIBHO

Bmaners 0a30BEIMH
HaBBIKaMH TIOMCKa, 1
00paboTKK HAYIHOH
uHpOpMaUN

Bnageetr MeToankol moucka u
00paboTKK Hay9IHOU HHPOPMALINU
13 CHETHATH3UPOBAHHBIX
HCTOYHUKOB. MOXET MPOBECTH
aHanu3 uHQopmanum

OTJIMYHO
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Bnaneer HaBbIKaMu MoucKa 1
00paboTKN Hay9IHOU HHPOPMALINU
U3 CIEHATN3UPOBAHHBIX
HNCTOYHHUKOB 1 ITPOBOAUTH HpOCTOIZ
aHanu3 uHdopmanum

XOPOILIO

Brnaneer 6a30B5IMHM HaBLIKAMU
HOMCKa, 1 00pabOTKN HAay4YHOM
nHpOpPMAIHU U3 OOIIEAOCTYITHBIX
HUCTOYHHKOB M POBOJUTH IPOCTOMN
aHanm3 uHdopmanuu

YAOBJIETBOP
UTENBHO

Brnaneer HaBbIKamMM IIOMCKa, U
00paboTKN HAYIHOU HHPOPMALIUU
13 00IIEIOCTYITHBIX HCTOYHHUKOB,
HE MOXKET IIPOBECTH aHAJIH3
nHpopmanmn

HEYJIOBIIETB
OpUTENBEHO

OIIK-6-

3HAaHHEM HOPM
TEXHUKHU
0€30IaCHOCTH U
YMEHHUEM
peanu3oBaTh UX B
11ab0pPaTOPHBIX U
TEXHOJIOTHYECKUAX
YCIOBUSIX

3HAaTh: OCHOBHBIE
XapaKTEPUCTHK U
CBOMCTBa KOMIIOHEHTOB
XUMHYECKUX
MPOU3BOJICTB: TUIIBI U
CTEICHb BO3JICHCTBH
XAMHYECKUX
IpeaNpUsTUH Ha
OKpPY>KaIOIIYIO Cpey,
mpaBmiia paboTHI Ha
000pyIOBaHUH H
TEXHUKH 0€30I1aCHOCTH

3HaeT kak obmme HopMbl Th, Tak n
Hopmbl Th B Heopranuyeckou
n1abopaTopuu, ¥ HEOOXOAUMOCTh
NPUMEHEHHUs MX B JIA00paTOpUH

OTJIMYHO

3naet o61mue HopMbl Th u
HEOOXOAUMOCTb IPUMEHEHUS UX B
naboparopuu

XOpOLIO

Nmeer ob1iee npezncraBieHne o
HopMmax Th B xumuyeckoi
nabopaTopuu U HEOOXOAMMOCTh
TIPUMCHEHHS

YZAOBIETBOP
UTEIBbHO

He 3naer nopm Th B xuMuueckoit
J:abopaTopuu

HEYIOBJICTB
OpUTEITBHO

YMeTh: HCIONTB30BaATh
TEXHUYECKHE CPENICTBA
JUTS U3MEPEHUs
OCHOBHBIX ITapaMETPOB
TEXHOJIOTHYECKOTO
npoiiecca

YMeer yMeTh IpOBOAUTH
J1abopaTOpHBIE OIBITHI C
cobmoaennem HopMm Th

OTJIMYHO

YMeer yMeTb IpOBOAUTH
11a00paTopHBIE OIBITHI C
cobmopenuem HopMm Th, HO
HePUOIMICCKH COBEPIIACT OITHOKH

XOPOILIO

YMeeT yMeTh IPOBOIHTh
11a00PATOPHBIE OIIBITHI C
cobmopenuem HopMm Th, HO
MIEPHOIIMYECKH COBEpIIaET IpyObIe
OmnOKH

YZAOBIETBOP
UTEIBbHO

He cob6monaer npasuna Th

HEY/IOBJICTB
OpHTENBHO

Biagets HaBBIKAMU
paboThl HA XUMHYECKOM
obopynoBaHuH,
IIPUHLMIIAMU pacuéTa
TEXHOJOTHYCCKUX
PEKUMOB

Brnageer HaBBIKaMH TIPOBEACHUS
SKCIIEPUMEHTOB C COOTIOICHUEM
HopM Tb, 3HaeT Bce pucku
MIPOBOJIMMOT0 SKCIIEPHMEHTA

OTJIMYHO

Bnageer HaBbIKaMH IPOBENEHUS
9KCIIEPHMEHTOB C COOII0OACHUEM
HOopM Tb, 3HaeT HEKOTOpbIE PUCKU
IIPOBOAMMOIO IKCIEPUMEHTA

XOPOILIO

Brnaneer HaBbIKaMM ITPOBEAECHUS
9KCIIEPHMEHTOB C COONI0AEHUEM
HopMm Th

YAOBJIETBOP
UTENbHO

He Bnaneer HaBbIKaMU IPOBEACHUS
JKCIIEPHMEHTOB C COONI0AEHUEM
HopM Th, He 3HaeT pucku
MIPOBOANMOTrO 3KCIIEPHMEHTA

HCYOBJICTB
OPHUTECIILHO
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[1K-1 CIIOCOOHOCTBIO 3HaTh: OCHOBHBIE 3HaeT cTaHJapTHBIE METOIUKH OTJINIHO
BBINOJHATH METO/Ibl CHHTE3a U MIPOBEACHUS MMPOCTBIX HAyYHBIX
CTaH/apTHBIC aHaJIN3a XUMHYECKUX HCCIIEIOBaHUH, ITPaBmIa 00PaOOTKH
omnepanuu 1o BEILIECTB, IPUHIIAIA ¥ 0(OpMIICHHS PE3yJIbTaTOB
npeJJiaraeéMbIM paboThI CTaHIAPTHBIX pabotsl, HopMmbl Th
METOAMKAM 1ab0paTOPHBIX
pHGOPOB. 3HaeT CTaHAAPTHBIE METOIUKH XOpOIIO0
MPOBEACHUA HCKOTOPBIX MNPOCTHIX
Hay4YHBIX MCCﬂeﬂOBaHHﬁ, IpaBujia
00paboTku u ohopmiIeHUS
pe3yibTaToB padoTsl, HopMbl Th
3HaeT npaBuia 00paboTKU U YJIOBIIETBOP
odopmiieHnst pe3ypTaToB paboThl, | UTEIBHO
HopMbl Th
3HaeT HEKOTOPbIE IIpaBHiIa HEY/IOBIICTB
00paboTKU U OPOPMIICHHS OPHUTEIIBLHO
pe3yapTaTtoB paboThl, HOpMbI Th
VYMeTh: BBINOJIHATD ‘YMeeT BBITOJIHATD CTaHJapTHBIC OTIIMYHO
OCHOBHBIE OIepaLUH OIepalMy 110 NpeaIaraeMbiM
BBITIOJIHSAEMBIE TTPU METOIMKaM
CHHTE3E U aHaJIu3e B uenoM ycremnoe ymeHne XOpOIIOo
XMMHYECKUX BBINOJIHATE CTaHJAPTHBIE OIIEPALIUH
COCANHEHUH TI0 TIpe/ITaraéMbIM METOANKaM, HO
OTZAEJbHBIC OIIEPALH BBI3BIBAIO
3aTpyIHEHUS
B nenom ycniemHoe, HO He YIIOBIIETBOP
CHCTEMaTHYECKOE YMEHHE UTEIBHO
BBINOJIHATE CTAHJAPTHBIC ONIEPALIUH
T10 IIpeIaraeMbIM METOIUKaM
®parmMeHTapHOE yMEHNE HEY/IOBIICTB
BBINOJIHATH CTAaHJAPTHBIE ONEPALU | OPUTEIBHO
10 TpeJyIaracMbIM METOIUKaM
Brnaners: HaBbIKaMu CdopmupoBaHHBIE HABBIKH OTJIINYHO
BBITTOJTHEHHS BBINOJTHEHUSI HEKOTOPBIX
CTaHAAPTHBIX ONEpalliii | CTAaHIAPTHBIX OIEpanuii Mo
TI0 TIpeTaraeMbIM MIpeaIaraéMbIM METOANKAM
METONIMKaM CdopMupOBaHHEIE, HO XOpOIIO
COZIeprKalliie OTACIbHBIC TPOOEIIH,
HaBBIKM CHHTE3a XUMHUYECKHX
BEIIECTB U JPYTHX ONEpaIii B
nabopaTopuu
CchopmupoBaHBI HEKOTOPBIE YIOBJIETBOP
HaBBIKH PabOTHI B 1a00OpaTOpUHU WTENHHO
He cdopmupoBaHHbIE HaBBIKH HEY/OBIICTB
BBINOJTHEHUSI HEKOTOPBIX OPHUTENBHO
CTaHJAPTHBIX ONIEPALUN 11O
npe/IaraeéMbIM METOIKaM
T1K-2 BJIAJICHUEM 3HaTh: CTaHJAPTHEIE 3HaeT cTaHAapTHBIE METOIbI OTJINYHO
6a30BBIMH METO/Ibl IPUMEHEHUS MIPUMEHEHHS COBPEMEHHOMN
HaBbIKAMU COBPEMEHHOMI annaparypsl UCIIOJIb3yEMOH B
UCIIOJIb30BaHUS anmnaparypsl Ipu yueOHOM 1abopaTopuu; npaBuia
COBPEMEHHOM MIPOBEJACHUN HAYYHBIX TEXHHKH 0€30MacHOCTH MpH padoTte
annapaTypbl IpH | MCCIICIOBAHUM, C HUMH
TIPOBEJICHUN nAeHTH(UKAINHT 1 3HaeT CTaHAAPTHBIE METO/IBI XOpOILO
HaYYHBIX HCCIIEJOBAaHHs CBOMCTB MIPUMEHEHHS] COBPEMEHHON
HCCIICIOBAHUMA BEILLIECTB U MAaTepHaNOB, | ammaparypbl HCIONB3yeMOil B

npaBuia 00paboTKA U
odopmIeHHS
pe3yIbTaToOB PabOTHI,
HopMbl Th

yaeOHoit TabopaTopuy; IpaBuiIa
TEXHUKH 0€30MacHOCTH NPH padboTe
C HUMH, HO COBEpILaeT OTACIbHbIC
OILIHOKH
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HNwmeer oOriee nmpeacTaBieHUe O
METO/aX MPUMEHEHUS
COBPEMEHHOM amnmnaparypsl Ipu
N3Yy4YCHUU CBONCTB OTACJIIbHBIX
KJIaCCOB BELIECTB B y4eOHOI
sabopaTopuu

YIOBJIETBOP
HUTENHHO

3arpynHsercs B BLIOOpe MeToza
MIPUMEHEHHS] COBPEMEHHON
annapaTypbl IpU IPOBEJICHUN
OIBITOB B y4eOHOM J1abopaTopuu 1
Hopm Th

HEYJIOBJIETB
OpUTEIBHO

YMeTb: IPOBOIUTH
XHUMHYECKHE
9KCTIEPUMEHTHI C
HCTIONIb30BaHNEM
COBPEMEHHOM
anmapaTypbl

‘VMeeT BBIIOIHATH
JICMOHCTPAIIMOHHEIC OTIBITHI 110
XUMUH C UCIIOIBE30BaHUEM
COBPEMEHHOM arnmaparypsl ¢
HCIIOJIb30BAHUEM HHCTPYKIUA,
TprIaraeMbIM K Iprudopam

OTJIMYHO

‘YMeeT BBIIONHATD
JEMOHCTPAllMOHHBIE OTIBITHI 110
XHUMHH C UCIIOJIb30OBAHUEM
HCKOTOPBIX COBPEMCHHBIX
npubopoB y4eOHOI 1abopaTopuu ¢
WCIIOJIb30BaHUEM MHCTPYKIHUH,
IIpuiIaraeMbeIM K npudopam

XOpOIIO

YMeeT nNpoBOAUTh XUMHUYECKHE
SKCIIEPUMEHTBI C UCTIOJIb30BAHUEM
COBPEMEHHOM amIapaTypsl, HO
JIOITyCKAeT OTAEThHBIC OIIHOKHI

YAOBJIETBOP
UTEIBbHO

He ymMmeeT BBINONHATE OMBITHI IO
XUMHHU C HCHOIb30BAHUEM
COBPEMEHHOM ammnaparypsl ¢
WCIIOJIb30BAHNEM MHCTPYKIUH,
TIprIaraeMeIM K Ipudopam

HEYJIOBJIETB
OpUTEIBHO

Brnaners 6a30BbIMU
HaBBIKaMHU
HCTIONIb30BaHUSA
COBPEMEHHOM
anmnapaTypsl Ipu
MPOBEJCHUH HAYYHBIX
UCCIIEIOBaHUMN

Brnaneer 6a30BbIMM HaBBIKAMU
HCIIOJIb30BAHMS COBPEMEHHOMN
anmaparypsl Ipy MPOBEICHIH
HCCIICIOBAHMI B yueOHOU
mabopaTopuH, MPaBHIEHOTO
MPOTOKOJIMPOBAHHSI OMTBITOB

OTJIMYHO

Brnameer 6a30BBIMH HaBBIKAMH
HCTIOJB30BaHUsI COBPEMEHHOM
anmnapaTypsl IpH NPOBEACHUH
UCCIIeZIOBaHUH B y4eOHOI
J1a00paTopHH, AeIaeT ONIMOKH PU
MIPOTOKOJIMPOBAHUH OTIBITOB

XOpOLIO

Bnaneer 0a30BbIMU HaBBIKAMH
HCIIOJIb30BAHUSI COBPEMEHHON

anmnapaTypbl IpU TPOBEJICHUN

HEKOTOPBIX OIBITOB B y4eOHOH
nabopaTopun

YZAOBIETBOP
UTEIBbHO

He Bnaneer HaBbIKaMu
HCIIOJIb30BAHMS COBPEMEHHOM
annapaTypsl IpH TPOBEICHUN
HUCCIEIOBaHUHN

HEYJOBIIETB
OpUTENBEHO

I1K-3

Bnanennem
CHCTEMOM
(byHaaMeHTaIbHBI
X XUMHYECKUX
MOHITHI

3HAaTh: OCHOBHBIE 3TAIIBI
Y 3aKOHOMEPHOCTH
(hopMupoBaHHA
(hyHIaMEHTaTbHBIX
XUMHUYECKUX TTOHATUHN

CdopmupoBaHHEIE CHCTEMaTHYCCKIE
TIPEZICTaBIICHNs 00 OCHOBHBIX 3Tarax
1 3aKOHOMEPHOCTAX (hOpMUPOBaHUS
(yHIIAMEHTATIEHBIX XMMHUYECKHIX
TIOHSATUA

OTJIMYHO
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ChopmupoBaHHBIE, HO COIEpIKaIIe
OT/IENbHBIC MPOOEJIbI PEICTABICHHS
00 OCHOBHBIX JTarnax u
3aKOHOMEPHOCTSIX ()OPMHPOBAHHS
(yHIAMEHTANBHBIX XMMUYECKHX
TIOHSITUHN

XOPOILIO

Henonuble npeacrasnenus 00
OCHOBHBIX 3Tarax 1
3aKOHOMEPHOCTSX (HOPMHUPOBAHHS
(byHIAMEHTATIbHBIX XMMHUYECKHX
TIOHSITUI

YAOBJIETBOP
UTENbHO

®parMeHTapHBIE TIPEICTABICHIS 00
OCHOBHBIX 3Tallax 1
3aKOHOMEPHOCTSIX ()OPMHUPOBAHUS
(yHIIAMEHTATIbHBIX XMMHUYECKHIX
TIOHATUI

HEY/IOBJICTB
OpUTENNBEHO

YMeTb NPUMEHSITh
OCHOBHBIE
(byH1aMeHTalbHbIE
XUMHYECKHE
MOHSTUSA

CdopmupoBaHHOE YMEHHUE
I10JIb30BAaThCA OCHOBHBIMU
(byH[laMeHTaJ'H)HI)IMI/I XUMHNYECKUMHU
INOHATUAMU

OTJIMYHO

B nenom ycnensoe npuMeHeHue
OCHOBHBIX (DYHIaMEHTaJIbHBIX
XUMHMYECKUX MOHATHI

XOpOLIO

YMmeeT npyuMeHsITb OCHOBHBIE
(hyHIaMEHTATBHBIC XUMUYCCKHE
TIOHATHS C HEOOJIBIINM KOTHMYECTBOM
3aMEYaHHHI

YZAOBIETBOP
UTEIBbHO

Obmamaer gparmeHTapHON
CITIOCOOHOCTBIO TPUMCHEHUS
OCHOBHBIX (DYHIAMEHTaIbHBIX
XUMHUYECKUX MTOHSTUI

HEY/IOBJICTB
OpUTENBEHO

Bnanets cuctemoii
0a30BBIX
(byH1aMEHTaIbHbBIX
XUMHYECKHUX
MMOHATHH

YcneniHoe U CHCTEMaTHIECKOE
npUMEHECHUE (PYHIaMEHTAIbHBIX
XUMHUYECKHUX TTOHATHHN

OTJIMYHO

B nenom ycnensoe, Ho cozeprkaiee
OT/AENBHBIE TPOOEITHI MPUMEHEHUE
(hyHIaAMEHTATBHBIX XUMHICCKUX
TTOHSTHI

XOPOILIO

B nenom ycnensoe, HO He
CHCTEMaTHUECKOe IPUMEHEHNE
(yHIAMEHTANTBHBIX XMMHUYECKHX
TIOHSITUI

YAOBJIETBOP
UTENBHO

®parMeHTapHOE MPUMEHEHHE
OCHOBHBIX (DyHTAMCHTAITBHBIX
XUMHUYECKUX ITOHATUI

HEY/IOBJICTB
OpHTEIBHO

[1K-4

CIIOCOOHOCTEIO
MIPUMEHSATh
OCHOBHbBIE
€CTECTBEHHOHAYY
HBIE 3aKOHBI U
3aKOHOMEPHOCTH
pas3BUTHS
XHUMHYCCKON
HaYKH [pU
aHanu3e
HOJ'[y‘-ICHHBIX
Ppe3yJIbTaToOB

3HATh: OCHOBHBIE 3TAIIbI
Pa3BUTHSI XVMUWU;
HAYYHBIC IOCTHKCHUS
HanOoJIee BBIIAOIINXCS
OTEYECTBEHHBIX U
3apy0eKHBIX XUMHKOB,
MX BKJIaJ B pa3BUTHE
XHAMMH.

3HaeT OCHOBHBIE TAIIbI pa3BUTHA
XUMHUU; HAYYHBIC JOCTUKCHUSA
Hanbosee BbBIJAIOIIUXCA
OTCYCCTBCHHBIX H 33py6C)KHBIX
XHUMHUKOB, X BKJIaJl B Pa3BUTHUC
XHUMMHH.

OTJIMYHO

3HaeT OCHOBHBIE 3TAllbl PAa3BUTHS
XUMUH;

Hay4YHbIe TOCTHKEHUS HanboIee
BBIJAOIIUXCST OTEYECTBEHHBIX
3apyOCIKHBIX XUMHKOB,

HX BKJIaJl B pa3BUTUEC XUMUH, HO
JIOIYCKAeT He3HAYUTETbHBIE
OLIMOKH B U3JIOKECHUH.

XOPOLIO

3HaeT OCHOBHBIE ATAIIbl PA3BUTHUS
XMMUH; BKJIa]] HEKOTOPBIX YYEHBIX
B XUMHYECKYIO HAYKy

YZAOBIETBOP
UTEIBbHO
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3HaeT BKJIa]l HEKOTOPHIX YUEHBIX B | HEYIOBIIETB
XUMHUYECKYIO HAYKy OpPUTEIBHO
YMeTh: oLleHUBaTh YMeeT IpuMEHATh OCHOBHBIE OTJINYHO
XUMHUUYECKUE MTOHATUS U €CTECTBEHHOHAYUYHBIE 3aKOHBI U
3aKOHBI B CIIOXKHOM 3aKOHOMEPHOCTH Pa3BUTHUSA
CHUCTEME BO33pECHUN XMMHUYECKOW HAYKH MPU aHAIIN3E
COBPEMEHHOM XUMHU MOJyYEHHBIX PE3yJIbTaTOB
YMeeT NpuMEHSATh OCHOBHBIE XOpOILO
€CTECTBEHHOHAYUYHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHS
XUMUYECKOW HAyKH IpY aHaJIu3e
MOJYYEHHBIX PE3yJIbTaTOB, HO
COBEpINACT OIUOKH
YMmeeT npuMeHSTh HEKOTOphIE YAOBJIETBOP
€CTECTBEHHOHAYYHBIC 3aKOHBI IIPH | UTENBHO
aHaJIU3€e MOJIyYEHHBIX PE3yIbTaTOB
YMmeer npuMeHsITh HEYJOBIIETB
€CTECTBEHHOHAYYHBIE 3aKOHBI IIPU | OPUTENBHO
aHaJU3€e MOJIyYEHHBIX PE3yIbTaTOB.
Bnagets: HaBbIKaMu IToka3biBaeT yBepEeHHOE BIIaJCHUE OTJINYHO
0053aTenbHOTO 3HaHUSIMM BO MHOTHUX
03HAaKOMJICHHUS C HaIpaBJICHUAX 0OIIeH U
MpPEbICTOPUEHN TOTO WIM | HEOPTraHUYECKOW XUMUU, MOXKET
HHOTO BOIIPOC UCIIOJIb30BaTh UX JJIsl 00BSICHEHUS
MIOCTaBJIEHHOTO B €T0 ¥ 00pa0OTKH MOTy4EHHBIX
MpPAaKTUYECKON HAyuyHOU | pe3yJbTaToOB
U TIeJaroru4eckoi Bnagets HaBbIKaMH IPUMEHEHHSI XOpouIo
JIEATENBHOCTH. 3HaHUH 00IIeH U HEOPTaHUIECKOM
XUMHHU K OOBSICHCHHIO B 00paboTKe
OOJBITIMHCTBA TTOTyYCHHBIX
pe3ynbTaToOB
HlcTibIThIBaET CIIOKHOCTH IPU YAOBJIETBOP
NPUMEHEHNH 3HAaHUK 00LIed 1 UTEIIBLHO
HEOPraHMYECKOM XUMHUHU K
00BCHEHUIO U 00pabdoTKe
OOJIBIIMHCTBA IOy YEHHBIX
pe3yibTaTOB
He crioco6en appexTrBHO HEYJOBJICTB
HCII0JIb30BATh CBOU 3HAHUS B OpPUTEIBHO
Hay4HOH JI€ATEIbHOCTH.
I1K-5 CIIOCOOHOCTBIO 3HaTh: BO3MOXKHOCTH, B nmonHo# Mepe 3HaeT OTIIMYHO
MoJTy4yaTh U JIOCTOMHCTBA U BO3MOKHOCTH, JOCTOUHCTBA U
00pabaTeIBaTh HEJOCTaTKH, a TAKKE HEJOCTATKH, a TAK)KE TPAHULIBI
pe3yabTaThl TrpaHULIbl IPUMEHUMOCTH | MPUMEHUMOCTH COBPEMEHHBIX
Hay4HBIX COBPEMEHHBIX CTaHAAPTHBIX TEXHOJIOTHI
SKCIIEPUMEHTOB C | CTaHIAPTHBIX 00pabOoTKH Pe3yIbTaTOB HAYIHBIX
TIOMOLLBIO po¢eCCHOHATBHBIX 3KCIIEPUMEHTOB
COBPEMEHHBIX TEXHOJIOTHI1 00paboTKK
KOMITBIOTEPHBIX Pe3yIbTaTOB HAyYHBIX B nenom snaet sosmoxcaocTH, xoporo
TEXHOJIOT Ui JKCIIEPUMEHTOB AIOCTOHHCTBA M HEAOCTATKH, 8

TaK)Ke TPaHMIIbI IPUMEHUMOCTH
COBPEMEHHBIX CTaHAAPTHBIX
TEXHOJIOTHH 00paboTKN
Ppe3yIIbTaToOB HAY4YHBIX
9KCIIEPUMEHTOB, HO JIOITyCKaeT
OTIETBHBIC OIMOKH TIpH 00paboTKe
Pe3yIbTaTOB HAYYHBIX
9KCIIEPUMEHTOB U HAyYHOU
HH(OPMALIIH C UCTIONIF30BaHUEM
HEKOTOPBIX MPO(HECCHOHATBHBIX
porpaMm
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B ynoBneTBopuTeNnbHON CTENEHU
3HAET BO3MOKHOCTH, JOCTOMHCTBA
1 HEJOCTATKH, a TAK)KE TPAHULIBI
TMPUMEHUMOCTH COBPEMEHHBIX
CTaH/JapTHBIX NMPOQPECCHOHATIBHBIX
TEXHOJIOTHI 00paboTKK
Pe3yIIbTaTOB HAYYHBIX
9KCIIEPUMEHTOB, HO 3aTPyIHSETCS B
MIPaBWIILHON MHTEPIIpETaluu
Hay4YHOH mH(OpMAaIH

YIIOBIIETBOP
UTETBHO

3HaeT CTaHAAPTHBIC METObI
paboTHI Ha IEPCOHATBHOM
KOMIIBIOTEPE, XPaHSHHUS U
nepesayy Hay4HOH HHGOpMaIny,
HO HE 3HAeT BO3MOXKHOCTH,
JIOCTOMHCTBA M HEIOCTATKH, a
TaK)Ke TPaHMIIbI IPUMEHUMOCTH
COBPEMEHHBIX CTaHAAPTHBIX
MPO)eCCHOHANBHBIX TEXHOJIOTHUH
TOJTy4eHHs ¥ 00paboTKH
pe3yJIbTaToOB HAY4HBIX
9KCIIEPHMEHTOB

HEY/IOBJICTB
OpUTENNBEHO

YMeTh: IPpUMEHATD
COBPEMEHHBIE
CTaHIapTHBIC
npodeccroHaNnbHbIe
KOMIBIOTEPHBIE
TEXHOJIOTUH HOJTyYeHHs
1 00paboTKH
pEe3yIbTaTOB HAYYHBIX
9KCIIEPHUMEHTOB

B nonnoit Mmepe ymeeT npuMeHsITh
COBpEMEHHBIE CTaHJapTHBIE
mpoeccCHoHaTBHBIE
KOMITBIOTEPHBIE TEXHOJIOTHU
MOJTy4eHHs U 00paboTKH
pE3yIbTaTOB HAYYHBIX
9KCIIEPUMEHTOB

OTJIMYHO

VMeeT NPUMEHSITh COBPEMEHHBIE
CTaH/apTHble NpodhecCHOHABHbIC
KOMITBIOTEPHBIE TEXHOJIOTHN
MOJTy4eHHs 1 00paboTKH
Ppe3yIIbTaTOB HAY4YHBIX
SKCIIEPUMEHTOB, HO JIOMyCKaeT
OTJeNbHBIC HE3HAYNTEIHHEIC
OIMOKH TIpH 00paboTKe
PE3yJIbTaTOB HAYYHBIX
SKCIIEPUMEHTOB U HAyYHOU
WH(GOPMAIINHU C UCTIOTH30BAHHEM
npo¢)eCCHOHATBHBIX
KOMITBIOTEPHBIX ITPOrpPamMm

XOpOLIO

B yZ10BI€TBOPUTEIBHON CTENICHU
yMeeT IPUMEHATh COBPEMEHHbBIE
CTaH/apTHBIE Npo(deccHOHaABHbIC
KOMIBIOTEPHBIE TEXHOJIOTUI
MOJTy4eHHs 1 00paboTKH
pe3yIbTaTOB HAYYHBIX
9KCIEPUMEHTOB, HO JIOMYCKaeT
OIIMOKH MPY UCTIONB30BAHUN
npodeccrnoHaTbHBIX
KOMIBIOTEPHBIX IPOTPaMM

YAOBJIETBOP
WUTENBHO

YMeer MpUMEHSITh CTaHAAP THBIH
Ha0Op KOMITBIOTEPHBIX ITPOTPaMM
JUTsE Ha0Opa TEKCTa, TAOJIMIHBIX U
(hOpMYITBHBIX MATEPHAIIOB C
Ucronp30BaHueM mporpamm Word,
Excel, xpanenus u nepenauu
Hay4HOU MH(OPMAIIUH, HO HE
yMeeT NPUMEHSTh COBPEMEHHBIE
CTaHAapTHbIE MPO(ECCHOHABHBIC
KOMITBIOTEPHBIC TEXHOJIOTHU

HEY/IOBJICTB
OpHTEIBHO
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MOJIy4eHHs U 00paboTKH
pe3y/IbTaTOB HAYYHBIX
IKCHEPUMEHTOB

Bnaners: HaBbIKaMu
HCIOJIb30BaAHUS
COBPEMCHHBIX
CTaHJAPTHBIX
po¢heCCHOHATBHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHI MOTyUeHHs
1 00paboTKH
Pe3yJIbTaTOB HAYYHBIX
IKCIIEPUMEHTOB

B nonno# Mepe BnazeeT HaBbIKaMu
UCIIOJIb30BaHMUSI COBPEMEHHBIX
CTaHJIAPTHBIX NPO(ecCHOHATBHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI
TIOJTy4eHHs 1 00pabOTKHU Pe3ysIbTaTOB
HAYYHBIX SKCIICPHMEHTOB

OTJIMYHO

Buiasieet HaBbIKaMH HUCTIONB30BaHHS
COBPEMEHHBIX CTAHIAPTHBIX
POeCCHOHATBHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH TTOTyYCHHs U 00PadOTKH
PE3yJIBTaTOB HAYYHBIX
9KCMIEPUMEHTOB, HO JIOMTYCKAeT
HE3HAYHUTENTBHBIE OIIHOKH MPH
HCTIONIb30BAHUH OT/IEbHbIX
KOMITHIOTEPHBIX TIPOrPaMM

XOpOIIO

B ynoBnerBoputenbHOi cTeneHu
BJIaJICCT HaBBIKAMH HCTIOB30BAHHS
COBPEMEHHBIX CTaHIAPTHBIX
TEXHOJIOTHH TTOTy4YeHHs 1 00pabOTKH
PE3yJIBTaTOB HAYYHBIX
9KCIIEPUMEHTOB, HO JIOITyCKaeT
OIIMOKY TIPY UCTIONIE30BAHUI
OTIEIBHBIX IIPOrPaMM

YIIOBIIETBOP
UTEIHHO

Brageer craHqapTHBIMU METOJAMH
paboThl Ha EPCOHATBHOM
KOMITBIOTEpE (BJ1aJeeT HABBIKAMH
KOMITBIOTEPHOTO Habopa TeKcTa,
TaONMMYHBIX U (POPMYITBHBIX
MAaTEpHAJIOB C UCTIONB30BAHUEM
nporpamm Word, Excel), xparenust n
TiepeIadn HayqaHoi nH(popMarmm, HO
HE BJIaZICCT CTaHAAPTHBIMH
PpoheCCHOHATBHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTHAMU
TIOJTy4eHHs 1 00pabOTKHU Pe3ysIbTaToOB
HAYYHBIX SKCIICPUMEHTOB, JIOITYCKAeT
rpyOble OIMOKYM TIpU BEIOOpE 1
HCIIONB30BAHNH OT/ICNBHBIX
npo(eCCHOHATTEHBIX KOMITBEOTEPHBIX

TpOrpaMm

HEYJIOBJIETB
OpUTEIBHO

I1K-6

BIIaJICHUEM
HaBBIKAMU
IpeCTaBICHUS
MOJTy4EeHHBIX
pe3yJbTaToB B
BHJIE KPAaTKUX
OTYETOB U
MpE3EHTALMI

3HaTb: OCHOBHBIE
IIpaBUJIa BEJCHUS
HAay4HOU IUCKYCCUU
3unath: OCHOBHBIE
TpeOOBaHUS K
CTEH/IOBBIM/YCTHBIM
JIOKJIajaM TIpu
MpeCTaBICHUN
MOy YCHHBIX
pesynbraroB HHP

3HaeT OCHOBHBIE TPEOOBAHUS K
CTeH}lOBI)IM/yCTHbIM JOKJ1aJaM.

OTJIMYHO

Odopmiiser mpe3eHTaIHH C
HE3HAYUTCIIbHBIMU OLLII/I6KaMI/l

XOpOLIO

OdopmitseT mpe3eHTaIHH C
CEePbE3HBIMH OLITHOKAMHU

YAOBJIETBOP
UTENbHO

3arpynnsiercs: B ohOpMICHIN
pe3yisratroB HUP no npasuiiam

HCYOBJICTB
OPHUTECIILHO

‘YMeTh: BBICKA3bIBATh
CBOIO TOUKY 3PEHUS H
Y9acTBOBATh B THAJIOTE
(cTymeHT-CcTyIeHT,
CTyJICHT-TIPEI0/1aBaTeb,
CTYICHT-COTPYIHUK

‘VMeeT BBICKa3bIBaTh CBOIO TOYKY
3pEHUS U y4aCTBOBATh B IUAJIOT€
Brigenser rnmaBabIe pPe3yJIbTaThI
TIpH MIOAT'OTOBKE K
CTCHI[OBI)IM/yCTHbIM JOKJ1aaam C
Mpe3CHTAllUAMU MaT€puaja

OTJIMYHO
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naboparopum). HeocTatouHo apryMEeHTHPYET TOYKY | XOPOIIO
VMETh: BBIIETATH 3pEHusL.
TJIABHBIE PE3YJIBTATHI He MOYXeT parmK1poBaTh Pe3y IbTaThl
TIPH OJTOTOBKE K 110 CTENEHH BaKHOCTH
CTEH/IOBBIM/YCTHBIM HesICHO U HEYeTKO M3/1araeT TOUKY Y/IOBJIETBOP
JIOKJIaJIaM. 3peHHsL. UTENBHO
Heuerko onpenensier pe3ybTarsl
WCCIIEI0BaHMSI
3aTpyaHsIeTCs B BBICKA3bIBAHMHI CBOEH | HEYIOBIIETB
TOYKH 3pEHUs OpMTEJBHO
3aTpyHSAETCS B OMPEACIICHUN
IJIaBHBIX PE3YJIBTATOB HCCIIEI0BAHUS
Braners: BajieTh BrnajeeT 6a30BbIMH HaBBIKAMU OTJIMYHO
HaBBIKAMH YYacTUs B TPE/ICTABIEHUS MOy YeHHbBIX
MHOTOCTOPOHHEH PE3yJIbTATOB B BUJIE KPATKUX
Hay4Holt Geceie, OTYETOB M MPE3EHTAIUI
HCTIOJIb3YS B yCTHOU BiajieeT HaBBIKAMHU HPECTABICHUS | XOPOLIO
peun crienypueckyro HOJIy4EeHHBIX Pe3YJILTATOB B BUIE
XAMHHCCKYIO KpPATKUX OTYETOB M NPEe3eHTALHIA
TCPMHHOJIOTHIO HVHOT 12 OIIHOaeTCs B HCIOMBb30BAHIH
TEPMUHOB
BrianeTs: HaBbIKAMH YJIOBJIETBOP
PEICTABIEHUS IOy 9EHHBIX UTENBHO
PE3yNbTATOB B BUJIE KPATKUX
OTYECTOB
3aTpy HAETCs B UCTIONB30BAHMH HEY/IOBJIETB
Hpe3eHTaLlI/H‘/II B YCTHBIX OTYCTax O OPHUTECIILHO
TIpOJIeIaHHON paboTe
UHor/1a o1MGa€eTcs B UCTIONb30BaHHK | XOPOILO
TEPMUHOB
ITyTaeTcsi B MCTIONMB30BAHMH YJIOBJIETBOP
TEPMHHOB WTENBHO
3aTpyIHAETCS B MCTIONB30BAHMH HEY/IOBJIETB
TEPMUHOJIOTUH OpHTEJIBHO

7.3. Tunosele KOHTPOJIBHBIC 3adaHWs WM HWHBLIC MaTCpHaAJIbI, HGO6XOI[I/IMI)IG JJIA OLICHKU

3HAHUM,

YMEHUH,

HAaBBIKOB

u (unM) ombITa JEATEIBLHOCTH,

dbopMHUpOBaHMS KOMIIETEHITUN B MIPOIIECCE OCBOCHUS 00Pa30BATEIHLHOM MPOTPAMMBI.

Ortuer 110 IMPAKTUKEC B COOTBETCTBUU C 3aJaHUCM HaA IMPAKTHUKY.
OuEeHOYHBIM CPEICTBOM IO TMPAKTHUKE SIBISIETCS 3allOJIHEHHBIM OTYET M0 Hay4dHO-
MCCJIEI0BATENIbCKOM paboTe 00yUaromuXxcsl.

XapaKTepU3YIOIMINUX

OTaIlbl

Oranbl PesynbraThl 00y4yeHus Komnerenus O1eHOYHBIE CPeCTBA
OCBOECHHSI
1-ii sran 3HaTth: crangaptHeie  Metonsl | OIIK-2 - BmageHuem OTYET IO HAYIHO-
MOJTyYeHUs, UICHTU(UKANMKN ¥ | HABBIKAMU XUMHUYECKOTO HCCIEeI0BaTEIbCKOM
3HaHus WCCIIEJIOBAaHUSI CBOWCTB BEIIECTB | SKCIIEPHMEHTA, paboTe oOyJaromuxcs
u MaTepHaoB, MpaBwJia | OCHOBHBIMHU
00paboTkM U O(GOPMIICHHS | CHHTETHYCCKUMU H
pe3ynbTaToB paboThl, HOpMBI Th | aHATUTHYECKUMU
METOJJaMH TTOJTyIEHUS
HCCIIeTOBAHMUS
XUMHYECKUX BEIICCTB U
peakuuii
3HaTh: MaTeMaTHIECKII OIIK-3 - OTYET IO HAYIHO-
amnmnapaT, HeoOXOJUMBIH ISt CIIOCOOHOCTHIO HCCIIEI0BATEIbCKOM
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pereHwust mpodeCcCHOHATEHBIX
3a7a4 B 00J1aCTH XUMHUH U

HCII0JIB30BAaTh OCHOBHEBIC
3aKOHBI

paboTte 0OyJarouxcs

MaTepHuaroBEICHUS €CTECTBEHHOHAYYHBIX
3HAaTh: OCHOBHEIE IHUCIUIUIMH B

TEOPETHUYECKUE TTOJIOKCHIS podeCcCHOHATEHOM

CMEKHBIX C XUMHEH JIeITETLHOCTH

€CTeCTBEHHOHAYYHBIX

JMCIUATUIMH

3Hath: craHgaptHeie Metonsl | OIIK-5 - OTYET MO HAYYHO-

nmoucka, oOpabOTKM W aHanm3a
HAYYHOU MHPOPMAIUH , TIPABHIIA

CHOCOOHOCTBIO K TIOUCKY U
MepBUYHON 00paboTKe

HCCIEN0BATEIbCKON
paboTe oOyvaromuxcs

00paboTkm W odopMIICHHS | HAYYHOH M HAyIHO-

pe3yabTaToB MONCKA, | TEXHUYECKOU

00paboTKH 1 aHAIIN3a uHpOpMAIIH

3HaTh: ocHopHble | OIIK-6 - OTYET IO HAYIHO-
XapaKTepUCTUK W  CBOWCTBA | 3HAHHEM HOPM TEXHHKH UCCIIEIOBATEIILCKOM
KOMITIOHEHTOB XMMUYECKUX | 0e30IacHOCTH U YMEHHEM | paboTe oOydarommxcs

IMPOU3BOACTB: THUIIBI W CTCIICHb
BO3HCﬁCTBHH XUMHUYCCKUX

peanu30BaTh UX B
Tab0paTOPHBIX U

MPEINPUATUN HA OKPYKAIOIIYIO | TEXHOJOTHUYECCKUX

cpely, TpaBwia paboOThl Ha | YCIOBHUSX

0o0OpYyJIOBaHMH W TEXHHKH

Oe3omacHoCTH

3HATE! ocHoBHbie  Metonsl | MK-1 OTYET 10 HAy4HO-
CHHTE32 W aHAIN3a XUMHUYECKHX | CTOCOOHOCTHIO BBIMONHATh | MCCIEI0BATEIBCKON
BEIIECTB, TNPHWHIOWIA PpadOTHl | CTAaHIAPTHBIC ONIEPAINH O | paboTe 00yJAFOIIUXCS
CTaHAapPTHBIX J]a60paTOpHBIX nmpeajiaraCMbIM

npubopoB. METOUKAM

3HaTh: CTaHAAPTHBIC METOIBI K-2 OTYET IO HAYIHO-

IIPUMEHEHUS] COBPEMEHHOMN
anmaparypsl Ipu NPOBEICHUU
HAyYHBIX UCCIIEIOBAHUN,
UICHTU(UKAINN U

BJIaJICHUEM 0a30BBIMU

HaBBIKaMH MCITOIb30BaHUS
COBpPEMEHHOM anmapaTypbl
[IPH IPOBEIACHUN HAYYHBIX

HCCIICIOBATCILCKOM
paboTe oOyJaromuxcs

UCCIICIOBAHUS CBOMCTB BEIICCTB | MCCIICIOBAHHIA

¥ MaTepHalioB, paBuiIa

00paboTKM B 0hOPMITCHHUS

pe3ynbraToB padoThl, HOpMEI Th

3HaTth: ocHOBHbIe A3Tambl u | [1K-3 BrnanenueM | oT4eT 1o Hay4HO-
3aKOHOMEPHOCTHU CHCTEMOM HCCIIEI0BATENIbCKOM
dbopmupoBanus byHIaMeHTaIbHBIX padoTe o0yyarommxcs
dbyHIaMEHTATBHBIX XUMUYECKHUX TTOHSATHUH.

XUMUYECKUX TOHITUI

3HaTh: OCHOBHBIC aramel | [IK-4 OTYET IO HAYIHO-

Pa3BUTUA XUMUU;

HAy4YHBIC IOCTUXKCHHS Haunboliee
BBIJJAIOIIUXCST OTCYCCTBEHHBIX U
3apyOCIKHBIX XUMHUKOB,

WX BKJIaJ] B Pa3BUTUC XUMHH.

CIIOCOOHOCTHIO MPUMEHSTH
OCHOBHEIE
€CTECTBCHHOHAYYHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH
pasBUTHSA XUMUYECKOH
HayKH  TIpH  aHajH3e
HOJTyYCHHBIX PE3yJIbTaTOB
IMOJTYYCHHEBIX PC3YyJIbTATOB

HCCIICIOBATCIBLCKOM
paboTe oOyJaromuxcs

3HaTh: BO3MOYKHOCTH,
JOCTOMHCTBA M HEIOCTATKH, a
TaKXe I'PaHUIBl IPUMEHUMOCTH
COBpPEMEHHBIX CTaHIAPTHBIX
npogecCHOHAIBHBIX

MK-5 -

CMOCOOHOCTBIO MONYYaTh U
00pabaThIBaTh PE3yJIETATHI
Hay4YHbIX O3KCIICPUMCHTOB
C TIOMOIIBIO COBPEMEHHBIX

OTYET 10 HAy4HO-
HCCIIeTOBATEIILCKOM
paboTte 0OyJarouXcs
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TEXHOJIOTHH 00paOOTKH KOMITBIOTEPHBIX

pE3yabTaTOB HAYUYHBIX TEXHOJIOTUI

IKCIIEPUMEHTOB

3nate:  ocHoBHBble  mpaBwia | IK-6 - OTYET M0 HAy4YHO-
BEJICHNS HAYYHOW JANCKYCCHU BIIaJICHHEM HaBBIKAMH | UCCIIEIOBATEIBCKON
3HaTh: OCHOBHBIE TPEOOBAHMS K | TPEACTABICHHS pabote o0yJarommxCcs

CTCHIOBBIM/YCTHBIM  JIOKJIafaM
pH MIPEICTABICHUN
noJIy4eHHbIX pesynbraroB HUP

MOJIyYEHHBIX PE3YJIbTaTOB
B BUJE KpPAaTKUX OTYETOB U
Ipe3eHTaluil

2-11 sramn

VYMmenus

YMeTh: BBHINOTHSTH
CTaHJIAPTHBIC JECUCTBUS
(xmaccuuKarys BemecTs,
COCTaBJICHHE CXEM
MPOIECCOB, CUCTEMATH3AIS
JAHHBIX U T.II.) C YUYETOM
OCHOBHBIX TTOHATUN U OOIINX
3aKOHOMEPHOCTE,
dbopMyIUpyeMbIX B paMKax
0a30BbIX XUMHUYECKHUX
TUCITUTLIAH

YMeTh: pemarb TUIIOBbIE
y4eOHBIE 3aJJa4H 110
OCHOBHBIM (0a30BbIM)
XUMHUYECKUM TUCIUTUIMHAM

OIIK-1 - cnocoOHOCTBIO
HCIIONIB30BATh

MOy YEeHHBIE 3HAHUS
TeOpeTI/I‘IeCKI/IX OCHOB
(byHIaMEHTATBHBIX
pasiesoB XUMUH TIPH
peuieHun
npodeCCHOHANBHBIX 3a/1a4

OTYET 10 HAy4HO-
HCCIIeTOBATEIILCKOM
paboTte 0OyJarouXxcs

YMeTh: MPOBOIUTH ITPOCTHIE
XUMUYIECKUE OTIBITHI 110
IpeJIaracMbpIM METOIUKAM

OIIK-2 - BnageHuem
HAaBbIKAMHU XUMHUYCCKOT' O
IKCIIEPUMEHTA,
OCHOBHBIMH
CHUHTETHYECKHUMHU U
aHAIIUTUYECKUMU
METOJJaMH TTOJTy9ICHUS
HCCIIEN0BAHUS
XUMHUYCCKUX BCIICCTB U
peakuun

OTYET IO HAYIHO-
HCCIICIOBATCIBLCKOM
paboTe oOyJaromuxcs

VMmertsb: pelaThb TUMIOBLIC
y‘Ie6HLIC 3aJa4u 110 OCHOBHBIM
pasaciiaM MaTEMaTUuKu U

OIIK-3 -
CIIOCOOHOCTBIO
HCIIOJB30BAaTh OCHOBHBIE

OTYET I10 HAy4HO-
HCCIICIOBATEILCKOM
paboTe oOyJaromuxcs

€CTECTBEHHOHAYYHBIX 3aKOHBI
JVCIATUTHH €CTECTBCHHOHAYYHBIX

IUCIMIIJIMH B

npoheCcCUOHANTBHOM

JeSITCIIBHOCTH
YMeTh: NpOBOAUTH aHAJIN3 OIIK-5 - OTYeT 10 Hay4YHO-

Hay4YHOH MH(OpMaLUK U
(GOopMyJIMPOBKY Ha UX OCHOBE
BBIBOJIOB U NPEII0KEHUI

CIIOCOOHOCTBIO K TIOUCKY U
MepBUYHON 00paboTKe
Hay4yHOH M Hay4HO-
TEXHUYECKOU
MHPOPMALTUH

HCCIIEI0BATEIbCKON
paboTe oOyJaromuxcs

YMeTh: UCTIONIBL30BATh
TEXHUYECKUE CPEIICTBA JIISI
N3MEPCHHA OCHOBHBIX
napamMeTpoB TEXHOJIOTHUECKOTO
npoiiecca

OIIK-6 -

3HAHWEM HOPM TEXHHKH
0e30MmacHOCTH U YMEHHEM
peanu30BaTh UX B
7a00paTOPHBIX U
TEXHOJIOTHYCCKHUX

OTYET I10 HAy9HO-
HCCIIEIOBATEILCKOM
paboTe oOyJaromuxcs
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YCIOBUSIX

VYMeTh: BEINIOTHATHL OCHOBHEIC
OI€palnuu BBIITOJIHACMBIC TIPHU
CHHTEC3€ U aHAJIN3€ XUMHWYCCKHUX

IIK-1
CIIOCOOHOCTBIO BBIMOIHATE
CTaHAAPTHBIC OIICPAlUU 110

OTYET 110 HAay4YHO-
HCCIEN0BATENbCKON
paboTe oOyJaromuxcs

COeIMHEHNH npeJyiaraeMbiM
METOUKAM
YwMeth: npoBoauth xumuueckue | MK-2 OTYET I10 HAy4YHO-

SKCIIEPUMEHTBI C
HCIIOJIB30BaHUEM COBPEMEHHOM
anmnapaTypsl

BJIaJieHHEM 0a30BBIMH

HaBBIKAMH HCIIOIb30BaHUSA
COBpPEMEHHOH amnmnapaTypsl
IIPY TIPOBEJICHUHN HAYYHBIX

HCCIIeTOBATEIILCKOM
paboTte oOyJarouxcs

HCCIIeTOBAaHU I
YMmetb: npumensath ocHoBHble | [TK-3 Bnanenue | oT4er no Hay4Ho-
byHIaMEHTATbHBIC CHCTEMOM UCCIIENI0BATENBLCKOM
XUMHUYECKUE MTOHATUSA byHIaMeHTaIbHBIX paboTe o0y4Jaromuxcs

XUMHYSCKHUX ITOHITHI

YMeTn: OLICHHUBAaTh XUMHWYCCKHEC
MOHSTHS U 3aKOHBI B CIIOKHOH
CUCTEME BO33pEHHI
COBPEMEHHOM XUMUHU

IK-4

CHOCOOHOCTBIO TPUMEHSTh
OCHOBHBIE
€CTECTBEHHOHAYYHbIC
3aKOHBI ¥ 3aKOHOMEPHOCTH
pa3BUTHS XUMHYECKOH
HayKH  TIpH  aHaIH3e
TMOJIYYCHHEBIX PC3YyJILTATOB

OTYET 110 Hay4YHO-
HCCIEN0BATEIbCKON
paboTe oOyJaromuxcs

YMeTb: IpUMEHSATh
COBPEMEHHBIE CTaH/IapTHBIC
npodeccruoHaTbHBIC
KOMITBIOTEPHBIE TEXHOJIOTUH
noJTydeHus 1 00paboTKu

MK-5 -

CMOCOOHOCTBIO MONYYaTh U
00pabaThIBaTh PE3yJIbTATHI
Hay4YHbIX O3KCIICPUMCHTOB
C TIOMOIIBIO COBPEMEHHBIX

OTYET 10 HAyYHO-
HCCIIeTOBATEIILCKOM
paboTte oOyJarouXxcs

pe3yIbTaTOB HAYIHBIX KOMIIBIOTEPHBIX

SKCTIEPUMEHTOB TEXHOJIOTHIA

YMeTh: BBICKa3bIBATh CBOIO MK-6 - OTYET I10 HAy9HO-
TOYKY 3pEHHS U Y4acTBOBATh B BIIaJICHUEM HaBBIKAaMH | MCCIEIOBATEIBCKOM
Juanore (CTyIeHT-CTY/IEHT, MpeCTaBICHUS pabote o0yJarommxCcs

CTYJICHT-TIPETIO/IaBaTENb,
CTYACHT-COTPYIHUK
nmabopaTopun).

YMeTh: BBIICIATH TTIaBHBIC
pe3yIbTaThI MPH MOATOTOBKE K
CTCHJIOBBIM/YCTHBIM JIOKJIJIaM.

MOJIyYEHHBIX PE3YJIbTaTOB
B BUJE KPaTKUX OTYETOB U
Mpe3eHTalni

3-ii oran

Bnanets
HaBBIKAMU

BrnaneTs: HaBBIKaMu paboTHI ¢
y4eOHOI TUTepaTypoil 1o
OCHOBHBIM XUMHYECKUM
JUCLUIIIIMHAM

OIIK-1 - cnocoOHOCTBIO
HCII0JIb30BATh
MOJIyYEHHBIC 3HAHHUS
TeOpeTI/I‘IeCKI/IX OCHOB
(byHIIaMEHTATBHBIX
pas/ienoB XUMUH TPU
pelIeHun
po(heCCHOHATBHBIX 331a4

OTYET I10 HaquO-
HCCIICIOBATEIILCKOM
paboTte oOyJarouxcs

Brnanets 6azoBbIMH
HaBbIKaMU IPOBCACHHUA
XMMHYECKOTO SKCIIEPUMEHTA
u opopmiieHus ero
pEe3yJIbTaToB

OIIK-2 - BnagenueM
HaBBIKAMH XHMHYECKOIO
JKCIIEPUMEHTA,
OCHOBHBIMH
CHHTETUYECKUMH U
aHATMTHYECKUMHA
METOJIaMH TOJIyYEHUS U

OTYET 10 HAyYHO-
HCCIIEIOBATEILCKOM
paboTe oOyJaromuxcs
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HCCIICIOBAHUA
XUMHYCCKHX BCHICCTB U

peakuuin
Brnanets: HaBbIKaMu paboTHI ¢ OIIK-3 - OTYeT 10 HAY4YHO-
y4eOHOH TUTEepaTypoi, CITOCOOHOCTHIO HCCIIeI0BaTEIhCKOM

OCHOBHOH TEPMHUHOJIOTUEN U
MOHATUIHBIM aIllapaToM

HCIIOJIb30BAaTh OCHOBHBIC
3aKOHBI

paboTe oOyJaromuxcs

0a30BbIX MAaTEMATHYECKUX U ©CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAYYHBIX NUCLHUILINH B
JUCHMITINH poheCcCUOHANTBHOM
eI TEIBHOCTH
BiazeTs 6a30BBIMU HaBBIKAMH OIIK-5 - OTYET MO HAYYHO-

MIOUCKA, U 00pabOTKH HAYYHOU
uHpOpMAIIH

CHOCOOHOCTBIO K TIOUCKY U
MepBUYHON 00paboTKe
Hay4yHOH U Hay4HO-
TEXHUYECKOU
uHpOpMAIIH

HCCIEN0BATEIbCKON
paboTe oOyJaromuxcs

Brnaners HaBbIKamMu pabOTHI
Ha XUMHUYECKOM
000pyA0BaHNH, TPUHIIUTIAMHI
pacdéra TeXHOJIOTUIECKUX
pexXUMOB

OIIK-6 -

3HAaHUECM HOPM TEXHUKHN
0e30MacHOCTH U YMEHHEM
peann3oBaTh UX B
Ja00paTOPHBIX U
TEXHOJIOTHYECKUX
YCIIOBHSIX

OTYET IO HAYIHO-
HCCIICIOBATCILCKOM
paboTe oOyJaromuxcs

BnaneTs: HaBEIKaMH
BBITIOJIHCHUS CTaH)lapTHbIX
omepanuii Mo npejiaraeMbIM

K-1
CIIOCOOHOCTBIO BBITIOIHSATH
CTaHJIapPTHEIC OTICPAIUH 110

OTYET IO HAYIHO-
HCCIICIOBATCILCKOM
paboTe oOyJaromuxcs

METOINKaM mpeJIaracMbIM
METOIMKaM
Biazets 6a30BBIMH HaBBIKAMH InK-2 OTYET MO HAYYHO-

HCIOJI30BAHUS COBPEMEHHOM
anmapaTypsl IpY IPOBEICHUN
HAyYHBIX UCCIICTOBAHUN

BJIaJieHHeM 0a30BBIMH

HaBBIKAMH HCIOJIB30BaHMUS
COBPEMEHHOM aImaparypsl
IIPU NPOBEIACHUHN HAYYHBIX

HCCIICIOBATEIILCKOM
paboTte oOyJarouxcs

HUCCIIEA0OBAHUN
Bnanerts cucremotii 6azoBbix | I1K-3 Brnagenue | oTdeT 1o Hay4HO-
byHIaMeHTaNbHBIX CUCTEMOM UCCIIEI0BATEIBCKON
XHUMHYSCKHX ITOHSATHI dbyHIaMEHTaTBHBIX pabote 0Oy4arommxcs

XUMHYECKHUX TTOHATUM

BraneTts: HaBBIKAMHU
00513aTEJIBHOTO 03HAKOMJICHMS C
MPEABICTOPUEH TOTO WU HHOTO
BOTIPOC ITOCTABJICHHOTO B €T0
MPaKTUYECKON HAyYHOU U
IeIarorn4ecKou eI TeIbHOCTH.

MK-4

CIIOCOOHOCTHIO MPUMEHSTH
OCHOBHEIE
€CTECTBCHHOHAYYHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH
pasBUTHSA XUMUYECKOH
HayKH  TIpH  aHajm3e
HOJTyYCHHBIX PE3yJIbTaTOB
IMOJTYYCHHEBIX PC3YyJIbTATOB

OTYET IO HAYIHO-
HCCIICIOBATCIBLCKOM
paboTe oOyJaromuxcs

BrasieTh: HaBBIKAMH
UCIOJIb30BAHUS COBPEMEHHBIX
CTaHIAPTHBIX
po(heCCUOHANTBHBIX
KOMITBIOTEPHBIX TEXHOIOTHH
MOJTYICHHSI B 00pabOTKH
pE3yIbTaTOB HAYUYHBIX
JKCIICPUMEHTOB

MK-5 -

CIOCOOHOCTBIO MOTYYaTh U
00pabaTrIBaTh PE3yJIbTATHI
HAYYHBIX 3KCIICPUMECHTOB
C TIOMOIIBI0 COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTUI

OTYET 10 HAy4HO-
HCCIIeTOBATEIILCKOM
paboTte 0OyJarouXcs
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Bnanets: BnageTs HaBbIKaAMU IIK-6 - OTYET MO HAY4YHO-
y4acTHsi B MHOTOCTOPOHHEN BJIaJICHUEM HAaBBIKAMU | MCCIIEOBATEIBCKOM
HAy4YHOU Oecelie, UCIOb3Ys B MIpeACTaBICHUS paboTe oOyvaromuxcs
YCTHOH peur crenupuuecKyro MOJIYYEHHBIX PE3YJIbTaTOB
XUMHUYECKYHO TEPMHHOIOTUIO B BHJI€ KPATKHX OTYETOB U

Mpe3eHTalnun

7.4. Meroanuecknue MaTepHualbl, ONPEIEISIIOIINE POLIETyPbl OLIEHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIN) ONBITA JEATEIbHOCTH, XapaKTepU3YIOIIUX ITarnbl (OPMUPOBAHUS KOMIETEHIUH.

Otuer oOydaromerocs OIEHUBAETCS KaXKIbIM I€JaroruueckuM pabOTHUKOM M OLEHKa
BBICTABJISIETCSA 10 CJIEAYIOIIUM KPUTEPHUSIM:

«3a4TeHo» - MOKa3aH BHICOKUN YPOBEHb CAMOCTOSATEIBHOCTH, OTCYTCTBYIOT CYLIIECTBEHHbBIE
HEJ0YeThl B 0OPMIIEHUHU OTYETA, €CTh OTBETHI HA JOMOJIHUTEIHHBIE BOTIPOCHI

«He 3auTeHO» - MOKa3aH HU3KHI YPOBEHb CAMOCTOSITEIbHOCTH, UMEIOTCS CYIIECTBEHHBIE
HEJ0YEThl B 0POPMIIEHHUHU OTYETa, HET OTBETOB HA JIOTIOTHUTEIHHBIC BOIPOCHI

[IpumepHbIe BOIIPOCHI K 3a4ETy:

1. OcHoBHbIE TOHATHS XMMHYECKOH TEPMOAMHAMHKHU: cucTeMma, ¢aza, KOMIIOHEHT.
TepMoarHaMHUuecKue IEPEMEHHbIE. OKCTEHCUBHBIE M MHTEHCUBHBIE INepemeHHble. Iloctynar
paBHOBecuHs. HyneBol 3aKOH TEpMOJMHAMUKH.

2. YpaBHEHHS COCTOSIHUS CUCTEMBI. Y paBHEHHE COCTOSIHMS UCaIbHOTO raza. YpaBHeHHe Ban-
nep-Baanbca s peanbHOro raza. BupranbHble ypaBHEHUS.

3. Tlepsslii 3akoH TepMmoanHamMuKH. Ero popmynupoBka u cieactBus. OyHKIUN COCTOSIHUA U
¢byukun nytu. Ternora, paboTa U U3MEHEHHE BHYTPEHHEHW SHEPrUH AJIsl pa3IUYHbBIX MPOIIECCOB B
UACAIBHOM rase. OHTanblMsl. BblunciieHne W3MEHEHUN BHYTPEHHEH SHEPIUM U DHTAIBIUU M3
ONBITHBIX TAHHBIX.

4. 3axon I'ecca. Teruotsl peakuuii Qy 1 Qp. CTaHIapTHBIE SHTAIBIINN XUMHUYECKUX PEaKLUH.
DHTaIBIUKA 00pa30BaHUS XUMUYECKUX COCTUHECHHM.

5. Temmoemkoctu. Mx omnpeneneHue B KIACCUYECKOW M CTATUCTUYECKOW TEPMOJUHAMUKE.
Hcnonb30BaHKE TEMIIOEMKOCTEN AJI paCYETOB U3MEHEHHUSI SHEPTUH, SHTAIBIIUYA U SHTPOIIHH.

6. 3aBHCUMOCTH SHTAJIBIUI XUMUYECKUX peakluil OT TemuepaTypsl. Y paBHenue Kupxroda.

7. Btopoii 3aKOH TEPMOJWHAMHKH. OHTPOINHUS, Kak (QYHKIHUS COCTOsIHUS. VI3MeHeHwme
SHTPOIUH NPH HEOOPATUMBIX MPOLIECCAX.

8. Maremartudeckuii anmapar TepMoauHamMuku. DyHIaMEHTAIbHOE ypaBHeHHEe [ mnOOca.
BHyTpeHHsIs sHeprusi, Kak ogJHOpoAHas (GyHKIUS 00beMa, SHTPOIHMH U YHCIa MOJECH. YpaBHEHHE
['u60ca-/lrorema. TepmomuHamuueckue moTeHIMaNbl. CooTHomeHuss MakcBemia ©W - HX
UCIIOJIb30BaHUE MIPH PacyeTax SHEPTHH, SHTAIBIINU U SHTponuu. Y paBHeHue ['ub6ca-I'enpmromnpia.

9. TepMoamHamMUYeCKHE TMOTEHIIMATIBI (XapaKTEPUCTHUYECKHE (YHKIIMHM) M HMX CBOWCTBA.
Paznuunbele  ¢opmbl  3amMcH  YCIOBUH — TEPMOAMHAMHYECKOro  paBHOBecus.  Kpurepuii
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI POLECCA.

10. Xumunueckuii noreHnuai. Ero pasnuunsie onpeaeneuus. CriocoObl BEIYUCICHUS U3MEHEHUI
XUMHUYECKOr0 MOTEHIHAJA B TEPMOJWHAMHMKE M CTAaTUCTUYECKOM TEPMOJIMHAMHKE. XHUMHUYECKUI
MOTEHLMAI U CTAaHAAPTHBIA XUMHUUYECKUW MOTEHIMAJ MIACAJbHOrO ra3a. XHMMUYECKUH MOTEHLHAI
peabHBIX Ta30B U €ro pacyeThl 0 METOy JieTydecTH ((pyruTUBHOCTH) JIptouca.

11. Xumuueckue paBHOBECHS B 3aKPBITBIX CHUCTEMAaxX. YCJIOBHE XUMHYECKOI'O PaBHOBECHS.
N3otepma xumudeckoi peakiuu. CtanmaptHas sHeprus [ m60ca XUMHUUIECKON PeaKIum.

12. Xumnyeckue paBHOBecHsi B ra3oBod (aze. Pasnmuunble (opMbl 3amucH  KOHCTAHT
PaBHOBECHS M CBS3b MEXI1Y HUMHU. 3aKOH JIEUCTBYIOIIMX MAacC U €ro TEPMOJIMHAMUYECKUIN BBIBOJ.

13. YcnoBus ¢azoBoro paBHosecus. [Ipasuio a3 ['n66ca.

14. ®a3zoBble paBHOBECHS] B OJHOKOMIIOHCHTHBIX CHCTeMax. YpaBHeHue Kraneiipona
Knaysuyca. Ero mnpumenenume K TpolueccaMm IUIaBICHHSA, CyOJMMaluMd W HCHApEHUs B
OJTHOKOMITOHEHTHBIX cucteMax (Ha mpumepe HpO). dazoBeie mepexoapl nepBoro poja. da3oswie

30




HIepeXoIbl BTOPOTO PoJa.

15. OcHOBHbIE TOHATUS TEPMOJMHAMMKHM pacTBOpPOB. (DYHKIMU CMEIIEHUs, H30bITOUHbIE
¢ynkun cmemenus. MonbHas sHeprust ['m60ca cmemenus. neanbHble pactBopbl. 3akoH Payns u
3akoH ['enpu. CTaHAapTHBI XUMHUYECKUH MOTEHIMAd KOMIIOHEHTAa B JKHAKOM U TBEpIOM
pactBopax. CTaHAapTHBIE COCTOSIHUS "IMCTOE BemIecTBO" U "0eCKOHEUHO-pa30aBICHHBIA pacTBOp".

16. Heuneansuble pacTBOpbl. Meton axkTuBHOcTel Jlptonca. Borumcnenue kod3QQUIEHTOB
AKTUBHOCTH W3 OKCIEPUMEHTAIBHBIX IaHHBIX [0 JAaBJICHUIO Iapa KOMIIOHEHTOB pacTBOPA.
TepmoauHaMuyeckast kiaccu(ukanus pacTBOPOB.

17. ®azoBeie paBHOBECHS B JABYXKOMIIOHCHTHBIX CHCTEMax: 3aBUCHUMOCTh PAaCTBOPUMOCTH
BEIIECTBA OT TEMIepaTypbl, KPUOCKOMIMs, 30yJINOCKONUS. DKCTpakIMOHHOE paBHOBecue. Ocmoc,
ypaBHenue Bant-I'odda.

18. YpaBuenuss ['ub6ca-/lrorema-Maprysneca. O6o0umeHHoe ypaBHeHue I['ub6ca [lrorema.
MornbHble (MHTETPaJIbHBIC) U MTAPIHAIbHBIC MOJIEHBIC BEIIMIHHEI.

19. IlpaBuno (a3 ['mG6ca u ero mpuMeHeHUe K pa3IMYHbIM AHAarpaMMaM COCTOSHHUS OMHApPHBIX
cucteM (mpocTtash 9SBTEKTHKA, JMarpaMma C KOHTPYEHTHO M WHKOHTPYEHTHO TUIABSIIMMCS
COCTMHCHUEM ).

20. PaBHOBecHe )XHIKOCTD - MMap B JBYXKOMIIOHEHTHBIX CUCTeMax. Pa3nn4HbIe BBl AHAarpaMm
coctosiaus B koopmunHartax: P(Xi, Vi)-TK(Xi, Vi)-Xi(yi). Aseorpomnbie cmecu. 3akoHbl ['nbdOca
Konosanosa.

21. XumMuyeckre paBHOBeCHs B pacTBopax. KOHCTaHTBI paBHOBECHs IpU Pa3IMYHOM BbIOOpe
CTaHJAPTHBIX COCTOSIHUM JJISi yYaCTHUKOB pEakIiH. XMMHUYECKOe PaBHOBECHE B paz0aBICHHOM
pactBope. BnmsHue wuHepTHOro pactBoputens. [‘eTeporeHHble XUMHUYECKHE paBHOBECHS C
oOpa3oBanueM U 0e3 00pa3oBaHMS TBEPIBIX PAaCTBOPOB. 3aBHCHMOCTh KOHCTAHT PaBHOBECHUS OT
temnepartypsl. 306apa Baut-I'odda u ee unterpupoBanue.

22. Tpernii 3akoH TepmoanHamMuku. Gopmynuposka Heprera u hpopmynuposka [lnanka.

23.PacueTsl KOHCTAaHT paBHOBECUS C HCIOJIb30BAaHMEM TaOJUI] CTaHJAPTHBIX 3HAYEHUI
TEPMOJMHAMHYECKUX (YHKIMN U TpUBeIeHHOMN 3Heprun [ nboca.

24. Kunetnueckass kpuBas. Ee BuA U1 MCXOIHBIX, INPOMEKYTOUHBIX BEIIECTB M IPOTYKTOB
peakiyy. Beruucnenne CKopocTH peakiiuy o KHHETHYECKUM KPUBBIM.

25. Kunetnueckas kpuBas. CKOpOCTh XMMHUYECKON peakIuu B TOMO(pa3HOW CUCTEME U CKOPOCTH
no komnoHeHTaM. CpenHsisi W UCTUHHAs CKOpPOCTH. BblumcieHune CKOpocTH U3
9KCHEPUMEHTAIbHBIX JAHHBIX.

26. MOJIeKyISIpHOCTh M TOPAJOK XUMHUYECKOW peakuuu. MeToasl OIpeneieHuss MopsaKa
PEaKIMH.

27. HeoOpaTumble peakiuu nepBoro nopsjaka. OmnpeneneHre KOHCTAaHT CKOPOCTH U3 ONBITHBIX
JAHHBIX.

28. HeoOpaTumble peakuuu BTOpOro mopsiaka. OmpeneneHne KOHCTAaHT CKOPOCTH U3 ONBITHBIX
JIAHHBIX..

29. 3aKkoH JIeHCTBHUA Macc U yCJIOBHs ero npumeHenusi. Koncranrta ckopoctu peakuuu. [lopsaok
peakiu (CyMMapHBIH, 0 UCXOTHBIM PeareHTaMm).

30. AuddepernunanbHblii 1 HHTETPAIbHBIA METOIbI ONPEACICHHS MOPSAKA PEaKIHH.

31. 3aBUCUMOCTb KOHCTAHThl CKOPOCTH OT TeMIEepaTypbl. YpaBHEHHE AppEeHHycCa, BBIUMCICHHE
SHEPrMM AaKTHUBALMM M MPEIIKCIIOHCHIUAIBHOTO MHOXHTEIS M3 SKCIECPUMEHTAIbHBIX
JAHHBIX.

32. [locnenoBarenbHble peakuuu nepBoro mnopsaka. Cucrema auddepeHInanbHbIX ypaBHEHUN
JUI1 KOMIIOHEHTOB PEAaKIMOHHON cMecHu. OmnpeneneHHe KOHCTAaHT CKOPOCTEH M3 OINBITHBIX
JTAHHBIX.

a. OOpatumble peakuuu. KuHermdeckoe yciaoBHE pPABHOBECHs, KOHCTAHTA pPABHOBECHS.
VYpaBHeHHE A1 CKOPOCTH OOpaTUMOW peakiiM MEepPBOro IMOpsaKa. BelUuCIeHHE KOHCTaHT
CKOPOCTEH MpsMOK U 00paTHOM peaKIuii N3 SKCIIEPUMEHTAIBHBIX TAHHBIX

b. TlapannensHble peakuuu. OnpeeneHne OTHOCUTENBHBIX H a0COIOTHBIX KOHCTAHT CKOPOCTEH
JIEMEHTAPHBIX CTaJUN M3 KUHETUYECKUX KPUBBIX PAaCXOAOBaHMS HCXOAHBIX COEIMHEHUI,
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33.

34.
35.

36.

37.

38.
39.
40.
41.
42.
43.

44,

45.
46.

47.

48.
49,
50.
51.
52.

53.
54.
55.
56.
57.
58.

59.
60.

HAKOIUIEHUS MTPOJYKTOB peaKlUi WIN COOTBETCTBYIOIINX HaYaIbHBIX CKOPOCTEH.
Omnpenenenne karanuza. OOmue NpUHUUIB KaTanu3a. Ponb karanuza B xumun. [Ipumepsr
MEXaHU3MOB KaTAIMTUYECKUX PEAKIIHII.

Karanutnueckne peakuuu. KucnotHo-ocHoBHOM — karanu3. KunHernueckuil — aHanu3
MEXaHW3MOB CIIeU(PUIECKOTO KUCIIOTHOTO KaTanu3a (Ha MpuMepe HOIMPOBAHUS alleTOHA).
ABTOKaTanu3.

Karaimrnueckue peaknuu. @epMeHTaTUBHBIA KaTaIn3. Y paBHEHUE U KOHCTaHTa Muxasiuca.
TepMoarHaMUYECKUN aCTIEKT TEOPUH a0COTIOTHBIX CKOPOCTEH PeaKIuu.

PanukansHO-1IenHBIE peakiuu. HepasBeTBiieHHbIE LIETIHbIE Mpoliecchl. [IpuMepsl 01HO-, 1By X-
Y TPEXLIEHTPOBBIX LEMHBIX peakiuii. OCHOBHBIE 3JIEMEHTAPHBIE CTAIUU LEMHBIX MPOIECCOB.
PanukanbHO-1IeNHBIE peakUuu. ODHEprus akTUBAallMK LenHoro mporecca. OOpbIB Lenedl u
JUMUTHUpYIOLIas cTaaus npouecca. J[imHa uenu.

Kunernueckuil aHanus pagukaibHO-IEMHBIX peakUi (IPUMEHEHNE YCIIOBUS JJIMHHBIX Lenei
U METOoJa KBa3WCTALMOHAPHBIX KOHLEHTpPAlUUi MpU BBIBOAEC YPABHEHHS MJisI CKOPOCTH
LIETTHOTO TPOIIecca).

Kiaccuueckass Tteopust  3neKTponuTHUEecKOW — aucconuanuu. (OCHOBHBIE — IOJIOKEHUS.
Henocrarkn.

CoBpeMeHHasi KOHIEMIUS SJICKTPOIUTUYECKON aucconuanuu. MexaHu3Mbl 00pa3oBaHUS
PacTBOPOB 3JIEKTPOIUTOB.

TepMoMHaMHUECKUE CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

Teopus MmexxuonHoro Bzanmojeiictus Jlebas-I'tokkens. Pacuer koaddunmenTa akTHBHOCTH.
Ob6nacte mnpumeHeHus YpaBHeHuil J[lebas-I'tokkenss mepBoro, BTOPOTO H TPETHETO
MPUOTIMKEHUS

HepaBHoBecHbIE sIBIIEHUS B paCTBOpaXx 3JIEKTPOJIUTOB.

DNEeKTPONPOBOAHOCT (yAENIbHAs, MOJIbHASA) DJEKTPOJIUTOB: MOHSATHS, BIMSHHUE DPA3IUYHBIX
(hakTopoB.

VpaBuenuss Kombpayma u Kpayca-bpes, wux mnpuMeHeHHEe K CWIBHBIM U CIa0bIM
3JEKTPOJIUTAM.

D¢ dexrer Buna u [lebas-Danpkenranena. Y pasaenue Onzarepa. O01acTh €ro npuMEHEeHHUS.
lanpBanmyeckuit sneMeHnt. IlpaBwia MexayHapoAHOWM KOHBEHIMH O TaJbBAaHHYECKOM
snemente u DJIC.

TepMonrHaMuKa HIEKTPOXUMUYECKHX PEAKIMi B TalbBAHMYECKOM »3JIeMEHTe. BinsHue
temneparypsl Ha OJIC snextpoxmmmueckoit cuctembl. Pacuer AG, AH wu AS nns
INEKTPOXUMUYECKUX CUCTEM.

[IpynunHBl BOSHUKHOBEHHMSI CKayKa MMOTEHIMala Ha KOHI[aX 3J€KTPOXUMHUUYECKOM LIETIH.
Juddysnonnsnii morenuan. [IprauHbpl BOSHUKHOBEHHSI. METOIbI TMMUHUPOBAHHS.
DnektpoaHble noTeHmanbl. Bogopoanas mkana. Cranaaptaas 91C uenu.

Knaccudukanus snektpoaos. [Ipumepsl. YpaBaenus HepHcTa U1t STHX JIEKTPOJIOB.
DneKTpoXuMHUeckne cuctembl. Wx kimaccudukanmuss B 3aBUCUMOCTH  OT  MPHPOJBI
Bo3HukHOBeHM: DJIC.

N3mepenune DJIC kak MeTon (PU3MKO-XUMUYECKOTO uccienoBanus. OmnpeneneHne KOHCTAHT
IUCCOIMAaUM  cIa0bIX d3JEKTpOIuTOB, pH pacTBOpOB, NpPOHM3BENECHUS PACTBOPHUMOCTHU
metomom DJIC.

OcHOBHbIE IPU3HAKU PABHOBECHBIX U HEPABHOBECHBIX JIEKTPOXUMHUECKUX CHCTEM.
XUMHUECKOE JIEUCTBHE 3JEKTPUUYECKOI0 TOKa. BbIX0/1 BellecTBa 1o TOKy.

[110THOCTH TOKA KaK Me€pa CKOPOCTHU ANEKTPOXUMUYECKUX MPOLIECCOB.

JlumuTUpyIOIIME CTAUU B 3JEKTPOXUMHMUYECKUX peakuusx. [lomspuzanus snexkTpoja U TOK
oOMeHa.

Juddy3noHHas KUHETHKA 3JIEKTPOAHBIX TMPOIECCOB: TPU OCHOBHBIX YpaBHEHHS, BBIBOJ
YPaBHEHUS MOJSIPU3ALMOHHON KPUBOM.

Oxpana Tpya B XUMHUYECKOH 1a00opaTOpHH.

OxpaHa Tpy/ia Ha XUMHUYECKOM IPOU3BOJICTBE.
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61. ®akTOpel  OmMacHele ¥  BpPEAHbIC TPOU3BOACTBEHHBIC. (U3NYECKHE; XHUMHUYECKHE,
OMoNOrHYecKre; ICUXOIOTHYECKHUE.

62. ITpaBuna oOpamieHus ¢ AEKTPOOOOPYTOBAHUEM B XUMUICCKOM JTa00OpaTOPHH.

63. [IpaBuna oOpamieHuss ¢ OOOPYAOBaHUEM DSJICKTPHYECKUM: ODIICKTPOIUIMTKH, CYIIWIbHBIC
mKappl M TEPMOCTATHI, ODJEKTPONEYH, NUPUOOPHI [UIS BBIIAPUBAHUS, TEPErOHKH U
BBICYIITMBAHUS C 3JIEKTPOHATPEBOM H T.II.

64. Onacuble (akTOpsl BOSHUKHOBEHHS TOXKAapa: IJIamsi U WCKPHI, MOBBIIMICHHAS TEMIIEpaTypa
OKpY XKarollel cpeapl, TOKCHYHbIE MPOAYKTHl TOPEHHS U TEPMHUYECKOTO Pa3I0KEHHs, JbIM H
zp.

65. BTopuuHbIe TPOSBICHUS OMACHBIX (PAKTOPOB TOXKApa: OCKOJIKH, YacTH pPa3pyLIMBIIHXCS
anrmaparoB, KOHCTPYKIWH, TOKCHYHBIE BEIIECTBA U MAaTEPUAIIbI, BBIIICIIINE U3 Pa3pyIICHHBIX
anmnapaToB M YCTaHOBOK; JJIEKTPUYECKUI TOK, BO3HHKIIHMHA B Pe3ysIbTaTe BBIHOCA BBICOKOTO
HaNPSDKCHUS Ha TOKOIIPOBOISIINE YaCTH KOHCTPYKIIHH, almapaToB.

66. CpeactBa M CrmocoObl TYIIEHHS TOXApOB M BO3TOPAHUS: YTJICKUCIOTHBIE, TOPOIIKOBEHIC
OTHETYIINTEIH, aCOECTOBOE TTOJIOTHO, a TAK)KE BOJIOTIPOBOIHAS BOJIA.

67. 3amuTa OT HOpa)KeHHsI FNEKTPHUUECKUM TOKOM.

68. Xumuueckue oOmacHble W BpPEAHBIE TPOM3BOJCTBEHHBIE  (PAKTOPBI:  TOKCHYECKHE;
paszapaxaromiye; KaHIIepOTreHHbIE.

69. Xumuueckue omacHble W BPEIHBIC MPOU3BOICTBEHHBIE (AKTOPHI MO IyTH MPOHUKHOBEHUS B
OpPraHM3M 4YeJIOBEKa 4Yepe3: OpraHbl [bIXaHWS; JKeNyJOYHO-KUIICYHBIH TpPAKT; KOXKHBIC
MTOKPOBBI M CIIM3UCTHIE 000IOUKH.

70. CpeactBa WHAMBUAYaNbHOM 3alIMTBI: OYKM KIM MacKy JUIS 3allUThl IJIa3 M JIMIA,
pecrpatopsl Uit paboThI ¢ MBUISIIMMH BEIIECTBAMH, 3apaHee TOJOTHAHHBIA U TIPOBEPEHHBIH
Ha TEPMETUYHOCTh MPOTHBOTa3, PE3NHOBBIC MEPUYATKH, a TAKKE CIEIOACKIY — XalaT, a B
HEKOTOPBIX CITydasiX TOJIOBHOW yOOp M pOpe3nHEHHBIH PapTyK.

71. IIpaBuia paboThl CO CTEKISIHHOM mocyaoi u mpudopamu. OO1IMe Mepbl IPET0CTOPOKHOCTH.

72. buonoruyeckue OMacHble W BPEOHBbIC TPOU3BOACTBEHHBIC (DAKTOPHI:  MATOTCHHBIC
MHKPOOPTaHu3Mbl (OaKTepUH, BUPYCHI, CIIUPOXETHI, TPUOBI, MPOCTEHINNE) U TPOIYKTHI WX
KHU3HEJEATSIbHOCTH; MUKPOOPTaHU3MBI (PacTEHUs U )KUBOTHBIE).

8. Ilepeyenn yueOHOI JuTEepaTypbl U pecypcoB cetu «AHTepHET», HEOOXOAMMBIX ISl
NpOBe/IeHUsI MPAKTHKHU
OcHoBHas1 JIUuTEpaTypa
1. bopuco .M. OcHOBBI XUMHUYECKON TepMOAUHAMUKH: yueO. mocodue / 1. M. bopucos; BI'TTY
uM. M. Akmymsl .— Ya: BI'TIY, 2009.— 180 c.
2. Ctpombepr A. TI'., Cemuenko JI.II. Dwusmueckas xumus: YYEOHHK UISI XUMHUYECKHUX
crienuanbHoCcTel By30B. M.: Briciias mkoia, 2009. 527 c.
3. ®u3uyeckas xumus [DJAEKTpoHHBIA  pecypc] : ydebd. mocobme. UY.l/Bamkupckmii
rocyJlapcTBeHHbIN yHUBepcuteT; aBT.-cocT. FO.C. 3umun; N.B. Cadaposa; B.P. Xaiipyminna; P.H.
HacpernunoBa; C.JI. Xypcan .— VYda : PUIl bamlV, 2017 .— DnexTpoH. Bepcus Ted.
nyOnmukanmu.—  JlocTym ~ BO3MOXEH — 4epe3  OJeKTpoHHyro  Oubnumoreky — baml'y
URL :https://elib.bashedu.ru/dl/corp/Zimin i dr_Fizicheskaja himija_1 up 2017.pdf

JlonoTHUTEILHAS JTUTEPaTypa
1. Epemun B.B. u ap. OcnoBsl ¢pusndeckoit xumuu. Teopus u 3agaun. M.: Dx3amen. 2005. 478 c.
2. ®usnueckas xumus (Ilox penmakmueit Kpacnosa K.C.). B 2 xun. Ku.1. CtpoeHnue BemiecTna.
Tepmoaunamuka. U3n-e 3-e. M.: Beiciu. mik., 2001. 687 c.
3. Kpartkuii cipaBounuk ¢usnko-xumuueckux BennuuH (Ilox pen. PaBnens A.A. u [TornomapeBoii
AM). 13a. 10-e, nepepad. - CII6.: Ban @enopos. 2003. 240 c.
4. E.T.JleaucoB. Xumuueckas kuaetnka. M.: Xumus. : 2000. 566 c.
5. Omanyas HM., Knoppe IA.I'. Kypc xumuueckoit kuneruku. Mzn. 4-e. M.: Briciias mikona,
1984.391 c
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6. ®usnueckas xumus (Ilog penmaxmmerr KpacnmoBa K.C.). B 2 k. KH2. Dnekrpoxumusi.
Xumudueckass KHHETHKA M katanu3. M.: Beicm. mk., 2001. 319 c.

7. UmmyxameroB, W. b. Ilpaktukym mo 0€30MacHOCTH JKU3HEACATEIBHOCTH [DIIEKTPOHHBIN
pecypc] : yueb. mocoOue ang crya., oOydawommuxcs mno HampaBienuto "Xwumusa"' / U. b.
HNummyxametoB ; MOuH P®; C® baml'V; [Tox pen. C. C. Ilerposa u np. — Crepautamax : U3a-Bo
C® baml'V, 2017 .— 76 c¢. — DOnextpoH. Bepcus mned. Ilyonukanuu. Jloctyn Bo3MoOKeH yepes
DNEKTPOHHYO OuOIMOTEKY baml'y
URL :https://elib.bashedu.ru/dl/corp/Ishmuhametov_|I_B_Praktikum_po_bezopasnosti_up_2017.pdf
8. IlpakTukyM MO XHMHUYECKON TEpMOIMHAMHKE [DJICKTpPOHHBIA pecypc] : ydeb. mocobue /
Bamxkupckuii rocynapctBennsiit yausepcuret; 10.C. 3umun; U.B. Cacdaposa; B.P. Xaiipynnuna;
P.H. Hacpernunosa; .M. bopucos; C.JI. Xypcan .— VYda : PULl baml'Vy, 2012 . {octyn
BO3MOXKEH yepes ONEKTPOHHYIO 6ubnuoTeKy bamlVy
https://elib.bashedu.ru/dl/read/Zimin%20i%20dr_Praktikum%20p0%20himicheskoj%?20termodina

mike_up_2012.pdf.

9. 3umun, 1O.C. [IpakTHKYyM MO0 XHMHYECKON KUHETHKE [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue
/ YO.C. 3umun, CJI. Xypcan, A.f. 'epunkos ; bamkupckuii rocynapcTBeHHbI YHUBEPCUTET .—
Yoa : PUL baml'y, 2010. HdocTynm BO3MOXKEH uepe3 OIEKTpoHHYI0 Oubmmoreky bamly
https://elib.bashedu.ru/dl/read/Zimin_Hursan_Gerchikov_Praktikum%20p0%20him_Kkinetike up_2

010.pdf

10. bazynoBa M.B.. Xumuueckas TexHonorus : yueb. mocobume / M. B. basyHoma ;
bamkupckuii rocympapctBeHHblid yHuBepcuter .— Yda @ PUL[ baml'y, 2009-. Y. 2: ®wusuko-
XMMHUYECKHE 3aKOHOMEPHOCTH B XHMHYECKOH TeXHOJIOruu [DieKTpoHHBIH pecypc] .— 2012.
Hoctyn BO3MOJKEH yepes DNEeKTPOHHYIO OonbIMOoTEKY baml'V.

URL :https://elib.bashedu.ru/dl/read/BazunovaChimTechn2.pdf.

9. [lepeuenb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCTIOJb3YeMBIX MPH MPOBEAEHUN MPAKTUKH,
BKJIIOYasl NepeyeHb MPOrpaMMHOro odecrevyeHnst 1 MHPOPMAIHOHHBIX CMIPABOYHBIX CHCTEM
(mpu He0OX0AUMOCTH)

1. DnekrponHas Oubauoreunas cucrema « b baml Vy - https://elib.bashedu.ru/

2. DnexkTpoHHas OuOMMOTEYHas cHUCTeMa «YHHUBEpPCUTETCKas OWOIMOTEeKa OHJIAWH» -
https://biblioclub.ru/

3. DnekTpoHHast OMOIMOTEUHAS CHCTEMa u3aaTeabcTBa «Jlauby - https://e.lanbook.com/

4. DnekTpoHHbIN KaTamor bubiauorexku baml'y - http://www.bashlib.ru/catalogi/

5. YuuepcanbHas baszel manapix EastView (mocTym K 3J€KTpOHHBIM Hay4YHBIM JKypHajgam) -
https://dlib.eastview.com/browse

6. HayuHnas anekTpoHHass 6nbnuoTeka - elibrary.ru (JOCTyI K 3JEKTPOHHBIM HAYyYHBIM 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. JInnensuu 6eccpouHble

8. Microsoft Office Standard 2013 Russian. [JoroBop Ne 114 ot 12.11.2014 r. Jlumensuu
OeccpouHbIe

9. Kaspersky Endpoint Security mis Omsneca - Crammaptebiid. JloroBop Ne31806820398 or
17.09.2018 r. Cpok neiictBus nuuensuu a0 25.09.2019

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM 1JIfl IPOBeeHUsI MPAKTHKHU
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HaunmenoBanme
crnenuadbHbIX MOMeIIeHuii
M NOMelIeHUuH IS
CaAMOCTOSITEIbHOM padoThI

OcCHalIeHHOCTD CeUAJIbHBIX IOMELEeH!H U NOMeLleHn i A5l CAMOCTOSITeIbHON padoThl

IlepeyeHb JIMLEH3UOHHOTO
MPOrpaMMHOI0 o0ecredeHus.
PexBU3UTHI NOATBEPKAAIOLIETO
JOKYMEHTa

1. yueOHas ayautopusi s
NpOBe/IeHUs] TPYNNOBBIX U
HHANBHIY ATbHBIX
KOHCYJIbTALMINA: ayIUTOPHS
Ne 405 (xumdax xopiyc),
aymuropuss Ne311 (xumdax
Kopmyc), ayguropust Ne 310
(xumdax KOPITyC),
aymuropus Ne 305 (xumdax
Koprryc), ayautopus Ne 001
(xumdak KOpITyC),
ayautopus Ne 002 (xumdak
kopmyc), ayauropus Ne 006
(xumdaxk KOpIIyC),
ayautopuss Ne 007 (xumcax
Kopmyc), ayautopusi Ne 008
(xumdak xopmyc)

2. y4yeOHas ayauTopus IJs
TeKylero KOHTPOJas W
NPOMeKY TOUHOM

arrecTanuu: ayauropust Ne
405  (xumdak  kopmyc),
ayautopuss Ne311 (xumcax
Kopmyc), ayzutopust Ne 310
(xumdaxk KOpIYC),
aymutopuss Ne 305 (xumcax
kopmyc), ayzutopust Ne 001
(xumdak KOpIYC),
aymuropuss Ne 002 (xumdax
kopmyc), ayguropus Ne 006
(xumdax KOPITyC),
aymuropus Ne 007 (xumdax
kopmyc), aymutopus Ne 008
(xumdak KopItyc).

Aynutopus Ne 405
YueOHast MeOenb, yueOHO-HAMISIHBIC IOCOOHS, JOCKa, MyIbTHMEARA-TIpoekTop Mitsubishi XD3200U,
sKkpaH ¢ anekrponpusogoM 300¥400cm Spectra Classic
AynutopusNe 311
VYuebHas MmeOenb, y4eOHO-HArIsAHBIE TocoOums, nocka, mpoektop Mitsubishi XD 600U, skpan c
anektpornpuBoaoM Projecta 183*240cm Matte white
Aynutopus Ne 310
VYuebHas mebenb, yaeOHO-HATIAHBIE TOCoOus, TocKa, MyIbTuMenua-mpoekrop Mitsubishi EW230ST,
sKkpan HacTeHHBIH Classic Norma 244*183
Aynutopus Ne 305
VYueOHast MeOeinb, y4eOHO-HarISIIHbIe T0cCo0us, T0CcKa, MyJbTuMeua-poexTop Mitsubishi EW230ST,
skpaH HacteHHbIH Classic Norma 244%183
Aynutopusi Ne 001
VYuebHast MeOelb, yueOHO-HarJsIHbIE TOCOOHS, T0CKa
Aynutopus Ne 002
VYueOHas MeOeib, yueOHO-HATISIIHBIC TIOCOOUS, TOCKa
Aynutopus Ne 006
Y4eOHast Mebelh, yaeOHO-HATIISAHBIE TOCOOMS, TOCKa
Aynutopus Ne 007
YyeOHas MeOelh, yaeOHO-HATIISAHBIE TTOCOOMS, TOCKa
Aynuropus Ne 008
VYuebHas mebenb, yueOHO-HATISIIHBIE TIOCOOHS, TOCKa
Yuranbublii 3aa Ne 1
Hayunpiii n yueOHblii ¢oHn, Hayuynas nepuonuka, [IK (MonoOmok) - 3 mr, Wi-Fi gocryn mns
MOOMJIBHBIX YCTPOMCTB, HeorpaHuueHHbIH noctyn k ObC u B/I; konmuecTBo nocaiouHbIx Mect — 76.
YurtanbHblii 3271 Ne2
Hayunsrit u yuebnb1it Gonn, HaydHas nmepuoanka, ITK (MOHOOIOK), TOAKIIOYEHHBIX K cet MHTepHeT, —
8 mt., HeorpanndeHHbIi noctyn K ObC u B]I; kommuecTBo mocamouHbrx Mect — 50.
YurtaabHbI 327 Ne §
Hayunblii n yueOHbI# (ona, HaydHas nepuoanka, [IK (MOHOOJI0K) - 3 1IT, HEOTPAaHUYEHHBIH TOCTYH K
OBC u BJI; KoIu4ecTBO MOCagOYHBIX MeCT — 27.
YnransHslii 3271 Ne 6
HayuHsiii n yueOHbIH (ona, HayuyHas nepuoanka, [1K (MOHOOJI0K) - 6 T, HEOTPaHWYEHHBIH JTOCTYH K
OBC u B]I; konnuecTBo mocamounbix Mect — 30.
YnranbHblii 321 Ne 7
Hayunsii u yueOHbIi ¢ona, HayuHas nepuoanka, 11K (MoHOONOK) - 5 mT, HEOrpaHUYEHHBIH JOCTYH K

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Joroeop

Ne 104 or 17.06.2013 r. JlnneH3uu
OeccpodHbIe
2. Microsoft Office Standard 2013

Russian. JoroBop Ne 114 ot 12.11.2014 1.
Jlnmen3uu GeccpoyHbIe

3. Kaspersky Endpoint Security mns
omueca - Cramnmaptaeii. [lorosop
Ne31806820398 ot 17.09.2018 r. Cpok
JeiictBus nunensuu o 25.09.2019
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3. NoOMeIeHNs IS
CaMOCTOAITEJILHOH PadoThbI:
guTanpHBd  3am Ne 1
(TnaBHBIH KOpIyc),
yutaneHbIA 3a1 Ne 2 (pusmar
KopIyc-yueOHoe),

yuTalbHbIl  3am Ne 5

(TymMaHUTApHBIH KOPITyC),
yuTaIbHBIE  3a1 Ne 6
(yueOHbIi KOpIyc),
yuTagbHbIA  3am Ne 7
(TymMaHUTapHBIH KOPITyC),
nabopaTopus Ne 418
(xumdak KopITyC),
nabopaTopus No 102
(xumdak KopITyC),
nabopaTopus Ne 222
(xumdak KOpIIyC),
nabopaTopus Ne 223
(xumdak KOpIYC),
naboparopus Ne 227
(xumpax KOPITyC),

naboparopus Ne 309
(xumax xopmyc)

4. noMeIeHne IS
XpaHeHUst u
NPOPUIAKTHYECKOT0
o0cay:kuBaHusi  y4yeOHOro
o0opyoBaHMs:

nmaboparopus Ne 416
(xumdax Kopmyc).

OBC u BJI; KoIu4ecTBO MOCagOYHBIX MeCT — 18.

JlaGopaTopus Ne 418
VYuebOHast Mmebenb, pakcuMuIbHbIM anmapat Panasonic KX-FL423RUB - 2 wir., sH-metp pH-150MU (c
roc. moBepkoit), aBroTpancopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becel "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoii, Becsr VIC-1500d1 (1500r. 100MI, BHenTH. KaTHOPOBKA)
ACCULAB, nonomep N-160MU c nosepkoii, kommiexkc BoabTamnepomerpuueckuit CTA, koMnberoTep
B kommiekre DEPO Neos 4601\FO/monutop 20" Samsung BX2035/kmaB./Mbliiib, KOMIBIOTED
nepcoranbHEIN Nel 1.210-14/3, marauTHas Memanka 6e3 HarpeBa Tolopino — 21T, MarHUTHas MeIIaka
¢ HarpeBoM M HaHokepamud.nmoBepx hG-MAG HS, merp-pH pH-150MU (c roc.moBepkoii), MOHUTOD
19" LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250K/]/M.1 400:1,4:3 D-Sub), mepcoHasHbIH
KoMmploTep B cocraBe c/6mok/Core  J7-4770  (3.4)/H87/SYGA/HDD  500Gb, wmoHHTOp
JKK"20"Berncl.kmaBuar ypa+wmpimnib, npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
roc.moBepkoit, cucremusiit 610k ITK (775), mkad cymmipneiit LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTHJISITOpA.HEPXK.CTANIb IIM(YPOBOK KOHTPOJIEP), KOJIMUECTBO M0CaI0YHbIX MecT — 10.

JlaGopatopus Ne 102
Bapomerp M-1, 6pudunr npucraska k croiay 900%650%750 uBer opex I'BapHepH, 3JCKTPOHHAS KHHUra
PocketBook 301 plus cepas, mkad Kyme KOPIYyCHBIH 2 CEKIMH, CO BCTPOCHHON MOWKON-+CMECUTEID,
nser Opex ['Bapuepu, mkad 1/mok-oB ¢ mommkaduukom, mkad a/mok-os, tenedon "Hoxus" E- 66,
cron nuckMeHHbi, Hoyroyk Lenovo IdeaPad Y550P i5 430M 92.26)/3072/250/DVD -
RW/GbLAN/WiFi/BT/ cam/Win 7HP/15.6", Mono6nokx ASUS Zen AIO ZN240ICGK(90PT01 M2-
MO00580)

JlaGopatopus Ne 222
Astotparchopmatop TDGC2-05K(0,5KBT,2 A.220/0-250B), Becst BJI-120M, Becwl mabopaTopHBIC
BJIT3-510C, BomsiHast 6aHs k poramuoHHoMy ucmapureno IKA RV 8V, ucmapurens poTannoHHBIN
IKA RV 8V, Konbonarpesarens 119-4120 (250mi), xommbrotep B c6ope: PentiumG3250 (3 ),
MarHuTHas Mmemanka ES-6120 ¢ momorpeBom, MHorodyHkumnonansHoe ycrpoiictBo hp Laser Jet Pro
MFP M125rmw CZ178A+NV-Print CF283A, Hakomurens HGST Touro S(0S03754)1Th 2.5
USB3.0(RTL), macoc Bakyymueiii HBMK 2x4, norenimocrat-I'ane aHoctat P-30JM, PotopHsbiii
ucnapureab SY-2000, Cnekrpodayopumetp moaens RF-5301PC, Cton BecoBoii, CToi 1ab0opaTOpHBIi,
C TIOABOJIOM BOJIBI, C MOJIKOM, CTOJI TMCHMEHHBIH, 1a00paTOpHBI, yiIpTpa3BykoBas BanHa [1Ch-5735-05,
Xumndeckucroiiknii memOpanueld Hacoc KNF N 920G, xomomunmsaumk POZIS-102-2, mkad
cymmnbHbIi Binder RF-53

JlaGoparopus Ne 223
Asrotpancpopmarop TDGC2-05K(0,5KBT,2 A.220/0-250B), KonGonarpesarens LOIP LH-110
(1000mi1), MarnuTHast MemIajgka ¢ HarpeBOM M HaHOKepamuueckoil mosepxHocthio C-MAG HS 7,
MarHuTHasg Memanka ¢ HarpeBOM M HaHOKepamuyeckoi nosepxHocTsio C-MAG HS 7, MonuTop 19”
Beng TFT G900Wa silver-black, monurop 19" LG L1953S BF black (LCD,TFT,1280*1024,
170/170,300x1/M,200 0:1,51ris)TCO, ocummmorpad omHokanansHeid PCS100A, cucremusrit 6ok 1K
(775), cron mucemennsiit JIAB-1200CII, tepmoctar mupkymaaunonasid LOIP LT-211b, o6beM BaHHBI
1171, xomoauiapHKUK OBITOBOI "Stinol-242Q”

JlaGopaTopus Ne 227
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MarnutHas memanka 0e3 Harpesa Tolopino, MarautHast Merrajika 6e3 Harpesa Tolopino, MarautHas
Melliajka ¢ HarpeBoM u HaHokepamuu.nmosepx HG-MAG HS, Ocummnorpad ogxoxanansabiii PCS100A,
Cnekrpodoromerp UV-2401PC, cronm maboparopusid, 1200* 750%900 (5 wmrk), Tepmocrar U4,
Tepmocrat Y, Tepmocrat xuaxoctHoir LOIP LT-105a, Tepmocrar nadoparopusiii U4, Tepmoctar
mupkyssinnonHsiit LOIP LT-211a, mxkad na 3 raz.0amiona 400*850*1800

JladopaTopus Ne 309
JIByxily4eBoi CKaHHMpYIOIUi crekTpodoToMeTp Uit pabOTHl B YIBTPa(UOIETOBOM M BHIMMOM
muamazoHe cnekrpa UV-2450PC  (pupmer  «Shimadzuy), BbeicokouyBcTBuTEnbHBIH WK ®Dyphe-
cnektpomerp FTIR-8400S (dupmer «Shimadzuy»), Kommiuekc «XpomaTsk-KpHCTAILD) amIapaTHO-
MIPOTP., BECHl aHAIUTUYECKUE, TepMocTat, Tepmocratupyemslii uanmiet ¢pupMel "PIKE Technologies",
MpHUCTaBKa MHOTOKPAaTHOTO HAPYIICHHOTO MOJHOTO BHyTpeHHero oTpaxenus (MHIIBO) ¢upmer *P1KE
Technologies”, KoMITIEKC ammapaTHO-IPOTPAMMHBIN TSI MEIUIIMHCKHUX Ucciien Ha 60aze xpomarorpada
"Xpomarsk-Kpucramn 5000”, Kommsiotrep nepcoransusrii, PMC *Kunetuka-2, PMC "DnexTpoxumus

JlaGopaTopust Ne 416
ATOoMHO-abcopOIroHHbIN criekTpodoTromeTp Mozens AA-7000, dupmsb "Hlumanzy", SAnonus, 6aioH ¢
renuem mMapku A — 2 T, Beatwistop BEHTC 100 BKMiy/*1/, ra3oBsiii XxpoMaTo-Macc-CIEeKTPOMETP
mozennb GCMS-QP 2010PIUS, koMIbIoTep B COCTaBe: CHCTEMHBIH 070K, MOHUTOP, KIIABUATYPa, MBIIIb,
konauimonep QUATTROCUMA QV/QN-F12WA, noytoyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7THB+0ffice, nepconanbHblit kommbioTep B KoMIuiekte HP
AiO 20"CQ 100 eu (MoH060K), 31ekTporutuTka Irit IR-8200, 1500BT muamerp xoHdopku 185Mm.
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