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JOTIOJIHUTEIIBHOMN JIUTEPATYPHI U JTUIEH3HOHHOE IPOrpaMMHOE 00ecTieueHe, HEOOXOAUMOE TSt
OCBOCHHSI POTPAMMBI TIPAKTHKH), HpI/IHflTI)I Ha 3aCeaHIH YIECHOTO COBeTa (paKyapTeTa, MPOTOKOI
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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, HEOOXOIMMOMN IJIs MPOBEACHUS
MIPAKTUKU
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1. Bua ¥ THII IPAKTHKH, c10¢00, GOPMBI, MECTO H OPTaHU3ALMS ee IPOBEACHUSs

1.1. Bua npakTuku:

[IpouzBoacTBEHHAS

Tun npakTuku:

[Ipennumiomuas

IIpeoounnomnasn npaxmuka npo8ooumcs 8 yeisax NoiyyeHus npopheccuoHanbHblX yMeHUull u
onvima npogeccuoHanbHol desmeabHOCHU.

1.2. Crioco0Ob! MpoBeICHUS TPAKTUKH:

CTalMOHapHast

CmayuonapHotl aensiemcs npakmuka, komopas npogooumcs 8 bawlV (¢puruane) aubo 6
NPOUNBHOL Op2aHU3aYUU, PACNONIONCEHHOU HA MEPPUMOPUU HACENeHHO20 NYHKMA, 8 KOMOPOM
pacnonodcen yrugepcumem (uiuarn).

Briezanas

Buiesonoii aensemca npakmuxa, KOmMopas NpPOBOOUMCSl 6HE HACENeHHO20 NYHKmMA, 8
KOMOPOM PACNON0NHCEeH YHUsepcumem (unuar).

1.3. TlpakTrka MPOBOIUTCS B cleAyomuX hopmax:

JUCKPETHO MO BUJIaM MPAKTUKU

no 8uUOAM NPAKMuK — nymem 8bl0eieHUsl 8 KAIeHOAPHOM YYeOHOM epagure Henpepvl8HO2O
nepuooa yuebHo2o epemeHu 0isi NPOBeOeHUsI KaHc0020 8UOA (COBOKYNHOCMU 8UO08) NPAKMUKU,

1.4. Mecro npoBeieHUsI TPAKTUKY.

Opranuzanus NOpOBEIECHUS NPAKTUKH, NPEIyCMOTPEHHOW HACTOALIEH MPOrpaMMOMN,
ocyuiectsisiercss bamlV Ha ocHOBE OroBOpOB ¢ NPOQUIBHBIMU OPTaHU3ALMUIMHU, AEITEIbHOCTh
KOTOPBIX COOTBETCTBYET NPO(ECCHOHANBHBIM KOMIETEHIIMSIM, OCBaWBa€MbIM B paMKax
00pa30BaTeNIbHOI POrpamMMmBbl.

[IpakTuka MoxxeT 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 CiIy4asX, eciu HpodecCHOHaIbHas MACSITeNbHOCTb, OCYIIECTBISEMAas HMH,
COOTBETCTBYET TPEOOBAHHSIM K COJIEPIKAHHIO MTPAKTUKH.

1.5. PykoBOACTBO MPaKTUKOM.

JInst pyKoOBOICTBAa MPAaKTUKOM, IpoBoauMoM B baml'y, HaszHadaeTcs pPyKOBOIUTEIb
(pyKOBOIUTENN) MPAKTUKH OT YHUBEPCHTETAa M3 4YMCIAa JIUL, OTHOCAIIUXCS K Mpodeccopcko-
IIPEINOIaBaTeNIbCKOMy cocTaBy baml'y.

Jlnst pyKOBOJCTBA TMPaKTUKOW, MPOBOJAMMONW B MPOGUIBLHON OpraHW3alluy, Ha3HAYArOTCS
pYKOBOAUTENb (PYKOBOIMTENM) NPAKTUKA M3 4YHCIA JIUI, OTHOCAIIMXCS K MpodeccopcKo-
npenoAaBaTenbckoMy coctaBy baml'V, u pykoBoauTenb (pyKOBOIWTENM) MPAKTUKA M3 YHCIA
pabOTHHUKOB POPHUIBLHON OpraHU3aAIHH.

1.6. Opranusanusi IpoOBEAEHUS MPAKTUKH.

Hanpasnenue Ha npakTuky opopmisieTcs npukazoMm baml'V ¢ ykasanuem BUIa W/WIM THIIA,
CpOKa, MeCTa MPOXOXKICHMS NMPAKTUKH, a TAaKK€ JAaHHBIX O PYKOBOJMTENSAX MPAKTUKHA U3 4YUCIA
JIM1LI, OTHOCSIIMXCS K MPOo(heccopcKo-npenoaBarTeabckoMy coctapy baml'Vy.

2. IlepeyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs IPH MPOXO0KIAECHNH NMPAKTUKH,
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOMH MPOrpaMMBbI

2.1. OCHOBHO¥} LIEJIbIO TPEIIUTIIIOMHON MTPAKTUKH SIBIISECTCS:

-3aKpEIUICHHE TEOPETHUYECKHX 3HAHWW, TONYyYEeHHBIX B  Xole OOydeHus no
COOTBETCTBYIOIIEMY MpOGUII0 HaAIMpaBiIeHUs MOATOTOBKM OakanmaBpoB 1o 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(heCCHOHATBHOM ESTENBHOCTH JJIsl BHITIOJHEHHS BBIMTYCKHON KBaIM(HUKAIIMOHHONW PabOTHI IO
PO(UITIO TIOITOTOBKU

2.2. OCHOBHBIMH 3aJ[auaMH MPEIUITIOMHON IPAKTUKU 00YYArOIINXCS SABIISFOTCS

- 3aKperuiecHHEe W YIAyOJICHHE TCOPETHYECKHX W TMPAKTUUYCCKUX 3HAHUK 10 TPOQHITIO
NOATOTOBKM OakalaBpa W NPUMEHEHHE STHX 3HAHWN MJIsl pEIICHHS KOHKPETHBIX Hay4dHO-
UCCIICIOBATEIBCKUX 3a71a4 MPH BBHIIIOJHEHNUHN BBITYCKHON KBaM(UKAIMOHHON pabOTHI;

- mpuoOpeTeHHe ombiTa paboThl HAa COBPEMEHHOM HAyYHOM OOOpYIOBaHHMH, HABBIKOB
JUIS CAMOCTOSITEIBHOTO TPOBE/ICHHSI

oOpallleHusi C COBPEMEHHBIMH HayYHbIMU HpubopamMu

9KCHEPUMEHTAIbHbBIX UCCIICTOBaHUIH;
- IPUOOPETEHHE OMBITAa TBOPUYECKOM JAEATEITHHOCTH; HABBIKOB TIOMCKA PEIICHHsI HOBBIX 3aJ1a4,
OTIbITA IPYMIOBBIX OLEHOK M B3aUMOOLIEHOK (B TOM YMCJIE PELIeH3UPOBaHUS 00yUaroUMUCs padoT
IpyT ApyTa; ONIMOHUPOBAHNE 00YUAOIIUMHUCS pedepaToB, HCCIEI0BATEIBCKUX TUTUIOMHBIX Pa0oT).
- IpuoOpeTeHHsl YMEHUH M HaBBIKOB: OOpabOTKM M MpeACTaBleHHs (B BUAE JIOKIAJOB,
OTYETOB, HAYYHBIX NYONMKAMil W T.A.) SKCIEPUMEHTAIBHBIX PE3YJIbTaTOB C HCIOJb30BaHUEM

COBpCMCHHOﬁ BBIYHUCIIUTEILHOU TCXHHUKU,

COTJIaCHO JIEUCTBYIOLICH
CHCTEMBI CTaH/IapPTOB; LIEJICHANPABIEHHOIO IOUCKa U cOopa JINTepaTypbl IO TEME BBIITYCKHOM
KBaJTHM(PUKAIIMOHHON paboThl, yMEHHS aHATM3UPOBATh HAYYHYIO JIUTEPATYPY;

KBaJTM(PHUKAIIMOHHOM pabOTEHI.

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

HAKOIUICHUEC JOKCICPUMCHTAJIBHOIO MW TCOPETUUYCCKOrO Marepualia I BLIHyCKHOI\/'I

2.3. Komnerennuu o0ydaromerocs, pOpMHpYEMBbIE B pe3yJIbTaTe MPOXOXKIACHHS 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 pPeaKLUi

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 HUCIIOIL30BATh
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 W CBOWCTBa
KOMIIOHCHTOB XMMHUYCCKUX ITPOU3BOJCTB: THUIILI
U CTENCHb  BO3JICHUCTBUS  XUMHUYECKHX
TPEANPUIATHI Ha OKPYKAIOIIYIO Cpey, paBuiia
paboTel Ha  O0OOpPYNOBaHWM ©  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 JTa0OPATOPHBIX MTPUOOPOB.

IIK-1

CIIOCOOHOCTBIO BBITIOJIHSTE
CTaHAAPTHEIC OIEPaITHH 110
MpeJIaracMbIM METOAHKAM

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

K-2

BJIaJICHUEM 0a30BbIMU HABBIKAMU
WCTIOJIb30BaHUS COBPEMEHHOU
anmapartypsl PU MPOBEJACHUH
HAYYHBIX MCCIICIOBAHUN

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

[IK-3 Bmagenuem cucreMon
(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 TEXHOJIOTHUi

3HaTh: OCHOBHBIC MPaBWJA BEACHWS HAyYHOU

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

IK-6 -

BJIa/ICHUEM HaBbIKAMU
MIPEeICTaBIICHUS 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 "l[IpennumiomHas npakTuka'" OTHOCUTCS K BApUAaTUBHOM YacTH MPOPECCHOHATBHOIO
ukia oopazosarenbHoi mporpamMmbl 04.03.01 «Xumus» 1o HaMPaBJICHUIO MOATOTOBKH
«Du3nveckas XUMUs C YTIIyOJIeHHBIM U3yUYEeHHEM aHTIIHHCKOTO SI3BIKa».

[IpenauniaoMHas npakTHKa MPOBOAUTCS Ha YETBEPTOM Kypce BO 2 ceMecTpe




[IpoxoxaeHue NPEeRIUNITIOMHON IPAKTUKU OasupyeTcss Ha 3HAHMSIX U YMEHHUSX,
HOJYYEHHBIX OOy4YaloLUIMMUCS paHee B XOJE OCBOCHMS MPOTPaMMHOIO Marepuaia psjaa yueOHbIX
JUCLIUTIINH:

WHpeke u HaMMeHOBaHue NPEIIECTBYIOLIEH, TEKY UM MNHupexkc 1 HauMeHOBaHKE NOCIEAYIOLIEH
JUCHUTUIAHBI (MOZYIIS) JUCHHTUIAHBI (MOZYIIST)
- B1.5.07 ®usuka b1.B.1.09 Kunetrka paankaabHbBIX PEAKIIHil
- b1.5.08 Heopranuueckas Xumust - b1.B.1.IB.08.01 OcHOBBI TEOpETHUECKON TEPMOXUMHU

- b1.5.09 Ananutndueckass XuMust

- b1.b.10 Opranunueckas Xumus

- b1.b.11 ®dusndueckas xumust

- b1.5.13 XumMndeckass TeXHOJIOTHS

- b1.5.16 TexHOoreHHbIE CUCTEMBI U
9KOJIOTHIECKHAN PUCK

- b1.B.1.02 XuMndeckre OCHOBEI SKOJIOTHI

b1.5.14 BoicokoMOnEKyIspHbIE COEAUHEHHSI

- b1.B.15 Komtonaaass Xumus

4. O0beM NPaKTHKHA

OOmast TpyJT0eMKOCTh COCTaBJIICT JJIsi BCeX (OpM OOydYEHHUsS COCTaBISCT 3 3adeTHBIC
equauIsl (108 akanemudeckux yacoB), u3 HuX ®KP 1 gac, CP 107 yacos

5. Coaep:xkanue NpaKTHKH

dopma TeKy1Iero
No Paznensl (3Tamb) Bunel u conepxanne paboT, B T.4. CAMOCTOSITEIbHAS KOHTPOJIS ’
- MIPAKTUKH pabora oOyuyaromierocs MIPOMEKYTOUHAs
aTTecTalus
1. | HoxroroBUTENBHBIN WHCcTpyKTaX M0 0€301MacHOCTH TPyAA U MOXKapHOI [Tman paGoTsL,
JTal. 6e30macHoOCTH. TIPOBEpKa
CtpyKTypa IIpOU3BOACTBA U OPraHU3ALUH TPY/Ia. MOCEIAEMOCTH
O3HaKOMJICHHE YYaIIUXCS C TIPEAIPUSITUEM.
TexHu4eckue (BCrioMoraTeibHbIe) CITyKObI, UX 3aa4H,
OCHOBHBIE (DYHKIIUH.
[TarenTHas nmpopaboTka 1o Teme uccienoBanus. Coop
Hay4HO-TEXHUYECKOH JINTEPaTyphl, METOIMK
WCCIIeJOBaHMs, aHAJIN3A.
2. | OcHOBHOI dTaIl. [TpakTrueckoe 03HAaKOMJICHHUE c o0beKkTamMu [IpencraBnenne
UCCIIEIOBaHUH, C METOJOJOTHeH W METOJMKaMHU pEe3yJbTaToB,
MIPOBEJCHUS] HAYYHO-MCCIIEAOBATEIBCKON PaboTHl 110 MTOJIrOTOBKA
TEME  BBIMYCKHOH  KBAIM(UKAIMOHHOH  pabOTHI oT4eTa
OakanaBpa
COop  OSKCHEepUMEHTAIBHBIX  JAaHHBIX TI0  TeMe
HCCIIENOBAHMS, CTAaTUCTHYECKAS obpaboTka
pe3ynbTaToB UCCIIE/IOBaHMSI. Hanncanue
JUTEPaTypPHOrO 0030pa M HKCIEPUMEHTAILHON 4YacTh
BBIMYCKHOW KBaTM(DUKAIMOHHONW pabOThI IO MPOdUIIIo
MIOJITOTOBKH
3. | 3aKIrYMTEeNBHBIN 3TAI. CtpykTypupoBaHue HH(DOpPMAIUK U Pe3yJIbTaTOB ee 3amura oTyeTa
aHanM3a; opopMIIeHHE OTYETa; TOATOTOBKA K 3alUTe U
3aIIMTa OTYeTa
WUTOTO ﬂn(b(bepeHquOBaHUHHﬁ
3a4eT C OLIEHKOH




6. ®opMa 0TYETHOCTH 10 NPAKTHKE

B kauectBe OCHOBHOH (POpPMBI M BHIA OTYETHOCTH ISl BceX (popM OOy4deHHS CTYICHTOB
YCTaHABJIMBAETCS OTYET IO NpaKTHKE. [10 OKOHYAaHNU MPAKTUKK CTYJIEHT 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 CTaHAApTa I10 HANPABICHHUIO MOJrOTOBKH
(cenuanbHOCTH).

HroroBoii ¢opmoii KOHTpOJS 3HAHHWM, YMEHUH M HABBHIKOB IO TMPAKTUKE  SBISIETCS
TuQGepeHITMPOBAHHBINA 3a4€T C OICHKOH.

3a4yeT Mo MpaKkTHKE CIYXXUT JUIsl OLEHKH paboThl CTyA€HTa B TEUCHHME BCEro Iepuoja
IIPOXOKJICHHUSI TPAKTUKM M IPU3BaH BBIABUTH YPOBEHb, IIPOYHOCTh M CHUCTEMAaTUYHOCTH
HOJYYEHHBIX UM TEOPETHUECKHMX W MPAKTUYECKMX 3HAHWH, NmpuoOpeTeHus mnpodeccuoHaIbHbIX
YMEHUH M HAaBBIKOB, YMEHUE CHHTE3UPOBATH IOJYYECHHBIC 3HAHUS U NPUMEHITh 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.

AkaneMnyeckas 3aJ0JDKEHHOCTb IIOMJICKUT JMKBHJALMM B YCTaHOBJIEHHBIE JACKaHATOM
CPOK.

7. ®OH/ OLIeHOYHBIX CPECTB /Il IPOBeIeHUs] MPOMEKYTOYHOM aTTecTaluu
00y4aroumuXxcsH Mo NpakTHKe

7.1. IlepeueHb KOMITETEHIIMHI C yKa3aHHEM 3TaroB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHUS
00pa3zoBaTeIbHON MTPOTPaMMBI.

Kon HaumenoBanue Orarnbl HOPMUPOBAHUS] KOMITETEHIMN
KOMIICTCHIMU KOMIICTCHIMU
3HaTh: TEOPETHYECKUE  OCHOBBI N
[MoaroToBUTENBHBIN JTAl
0a30BbIX XUMHUYECKUX AUCIHMILIUH
YMeTh: BBINOMHATH CTaHIAPTHBIE
IEWCTBUSA (xmaccuduranms
BEIIIECTB, COCTaBJICHUE  CXeM
CHOCOOHOCTBIO
MPOLIECCOB, cHCTeMaTH3alus
UCIIOJIb30BaTh
JIQaHHBIX U T.I1.) C Y4E€TOM OCHOBHBIX
MOJIYYCHHBIC 3HAHHS N
TTOHSATHH u 0o01mmx N
TEOPETUYCCKUX OCHOB . OCHOBHOI 3Tar
3aKOHOMEPHOCTEH,
OIlK-1 (hyHAaMEHTAIBHBIX
(hopmynupyembIx B paMKkax
pas3/ienioB XUMHUH [IPU
0a30BBIX XUMHUYECKUX AUCIUIUTHH
penreHun
YMeTh: pemarsk TUIOBbIE YUeOHbIE
poheCCHOHATHHBIX
sanau 3aJ1a49M 110 OCHOBHBIM (0a30BBIM)
XHUMUYECKUM JUCIHUIUINHAM
Braners: HaBbIKaMu PabOTHI ¢
4eOHO TUTEpaTypOit I0 .
y paryp 3aKIIFOYUTENbHBII ATl
OCHOBHBIM XHMHYECKUM
JIICIUIIMHAM
BJIaJICHUEM HaBbIKaMU | 3HaTh:  CTAHIAPTHBIE  METObI
OIlK-2 XMMHUYECKOTO MOJy4eHHsl, WACHTUDHUKALUK U [ToaroroBUTENbHBIN 3TAI
IKCIICPUMECHTA, HCCJIC/IOBAHMS CBOIMCTB BEIICCTB U
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OCHOBHBIMHU
CHHTETUYECKUMH U
AQHATTMTHYECKUMHU
METOJaMU HOJTy4EHUS
U UCCIIEI0BAHUS
XHUMHYECKHX BELIECTB
U peakuuil

MaTepuaoB, MpaBmiIa oOpaboTKU 1
odopmileHHsT pe3yJIbTaTOB pabOThl,
Hopmbl Th

YMeTh: MPOBOIUTH ITPOCTHIE
XUMHUYECKHUE OTBITHI 110
MpeajaraeMbIM METOANKAM

OCHOBHO 3Tan

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

3aKIIFOYHATEIBHBIN dTall

3HaTh: MaTEeMaTHYECKUW ammapar,

HEOOXO0IUMBIH JUIS petieHust
npoQeCCHOHATBHBIX 3a1a4 B
obnactu XUMHH i
MaTepUaioBeCHHsI

IToaroToBUTEIBHBIN 3TAIT

CHOCOOHOCTBIO 3HaTh: OCHOBHBIE TEOPETHIECKHUE
UCIIOJNIb30BATh MOJIO)KEHHUS CMEXHBIX C XUMHEH
OCHOBHBIE 3aKOHBI €CTECTBEeHHOHAYYHBIX JUCUUILIUH
OHK'3 C€CTCCTBCHHOHAYYHbIX VYMeTn: peuiaTb TUIIOBLIC y'-Ie6HI)Ie
JICLIUIIIMH B 3aJa4¥ [0 OCHOBHBIM pa3JiesiaM OCHOBHOM 5Tal
npodhecCHOHATBHON MaTEMAaTUKHU U
JIeSITENEHOCTH €CTECTBEHHOHAYYHBIX JUCUUILINH
Brnaners: HaBbIKaMu pabOTHI ¢
yueOHOH JIUTEepaTypoi, OCHOBHOI
TEPMUHOJIOTUEN U OHATUIHHBIM 3K U T HBL YTar
anmapaToMm 0a30BBIX
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX JNCIUILINH
CIIOCOOHOCTBIO K 3HaTh: CTaHIApTHBIE METOIBI
MTOWCKY ¥ NIEPBUYIHOMN MOMCKa, OOpabOTKM M aHaIn3a
00paboTKe HAyuHOI M | Hay4HOH nHbOpMaIMK , TMpaBHia S (T S———
Hay4YHO-TEXHUYECKON 00paboTKH u odopmiteHHs
nHpopMaIu pe3yJbTaToB MOUCKA, 00pabOTKU U
aHaJIM3a
OIIK-5 YMeTh: IpOBOIUTH aHAIIN3
Hay4HOH MH(pOPMaIHU 1 OcHOBHOI 5Tl
(hopMyJIMPOBKY Ha HX OCHOBE
BBIBOJIOB U IPEJIOKEHUH
Brianers 0a30BBIMU HaBBIKAMH
moucka, 1 00pabOTKH HAYIHOH 3aKIFOYUTETBHBIA ATl
uHbOpMAIH
3HAaHUEM HOPM 3HaTh: OCHOBHBIC XapaKTEPUCTUK U
TEXHUKH 0€3011aCHOCTH | CBOMCTBa KOMITOHEHTOB
U YMEHUEM XUMUYECKUX MPOU3BOJCTB: THIIBI U
peann3oBath UX B CTEIICHb BO3JEHCTBHS XMMHUYECKHUX S (T S———
71a00paTOPHBIX U NPEANpUATHH  HAa  OKPYKAIOIIYIO
TEXHOJOTUYECKHX cpeny, TpaBuia  paboTHl  Ha
YCIOBUSIX 00opyoBaHUH u TEXHUKH
OIK-6 Oe3onacHoCTH
YMeTh: UCHOJIb30BaTh TEXHUYECKUE
cpexacTBa JUIst NU3MEpeHHUs OCHOBHOM HTar
OCHOBHBIX rapameTpoB
TEXHOJIOTHYECKOT0 IpoIiecca
Bnaners  HaBBIKaMm pabOTHI Ha
XUMHUYECKOM o0opyznoBaHuH, T
MPUHOIAIAMA pacuéra
TEXHOJOTHYECKHUX PEKIMOB
CHOCOOHOCTBIO 3HaTh: OCHOBHBIE METOJBI CHHTE3a
BBINOJIHATH U aHalM3a XUMHYECKHX BEIECTB, .
IToaroroBUTENBHBIN 3TAI
IIK-1 CTaHJAPTHBIE OpUHIUIAa paboThl CTaHAAPTHBIX
orepamyu 1o 71a00paTOPHBIX MPUOOPOB.
IIpeIaraéMbIM YMeTh: BBIIOIHITh OCHOBHbBIE OcCHOBHOM 3Tan
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MCTOOUKaAM

oTiepalliy BBIMOTHIEMbIE TPU
CHHTE3€ U aHAJIN3€ XUMHYECKHX
COEJIMHEHU N

Braners: HaBBIKAMHU BBITOJIHEHUS
CTaHJIapPTHBIX onepauui o
IpeaIaraéMblM METOAMKaM

3aKIIIOUYNTEIBHBIN Tall

BJIaJicHAEM 0a30BLIMH
HaBBLIKAMH
HCIIOJIL30BAHUS
COBpPEMEHHOMN
anmaparypbl mpu
MPOBEICHUH HAYYHBIX

3HaTh: CTaHAAPTHBIE METOABI
MIPUMEHEHHS COBPEMEHHOM
anmapaTypbl IIPU IPOBEICHUN
HaY4HBIX UCCJIEJOBAaHHH,
NACHTU(HUKALNH U HCCIIEIOBAHMS
CBOHCTB BEIIECTB M MaTE€pUAJIOB,

IToaroToBUTENBHEIN 3TAIl

HCCIICTOBAHIIA npaBuia 00paboTKA M 0OPMIICHHS
IK-2 pe3ynbTaTtoB padboTsl, HOpMel Th
YMeTh: IPOBOANTD XUMHYUECKUE
9KCIIEPUMEHTHI C HCIIOIh30BAHIEM OCHOBHOI1 3TaMn
COBPEMEHHOM annapaTypsl
Briagerp 6a30BBIMH  HaBBIKAMH
UCIIOJIb30BaHUS COBpPEMEHHOM N
3aKITIOYUTENbHBIN Tan
arnmaparypsl npu MPOBEACHUN
Hay4YHBIX HCCﬂeﬂOBaHI/Iﬁ
Brnanenuem 3HaTh: OCHOBHBIE JTamlbl U
CHUCTEMOM 3aKOHOMEPHOCTHU
(byHIaMEeHTAIBHBIX | GOpPMUPOBAHUS T10AroTOBUTENBHBIN JTaIl
XUMHNYECKUX (I)YHI[aMeHTaJ'IBHI)IX
MOHSITAMN XUMUYECKUX MOHSATUN
IK-3 YMeTh: MPUMEHSATh OCHOBHBIE
byHIaMeHTaIbHBIE OCHOBHOIA 3Tarn
XUMHUYCECKUEC ITOHATHUSA
Brnanets cucteMoil 0a30BBIX
dbyHIaMEHTATBHBIX 3aKIIOYUTENbHBII ATl
XUMUYECKUX MOHSATUMN
CIOCOOHOCTHIO 3HaTh: OCHOBHBIE ITAIlbl Pa3BHTHUS
MPUMEHATh OCHOBHBIE | XUMUH;
€CTECTBEHHOHAYYHBIC | HAay4YHBIE JOCTHKEHHS Haubolee N
IMoAroTOBUTETBHBIH STall
3aKOHBI W | BBIIAIOIINXCS OTEYECTBEHHBIX U
3aKOHOMEPHOCTH 3apyOeIKHBIX XHMUKOB,
pasBUTHS XMUMHUYCCKOW | MX BKJIAJ B PA3BUTHE XHMHH.
HayKH T[IpU aHaIM3e | YMETh: OLEHUBATh XMMHUYECKHUE
HK-4 TTOJTYYCHHBIX IIOHATHA U 38KOH§)I B CHO)KHOI:/I OCHOBHOﬁ STal
pe3yIbTaToB CHCTEME BO33PEHHUIl COBPEMEHHOM
MOJTYYEHHBIX XHMHHU
Ppe3yIIBTaTOB BuazeTs: HaBLIKAMH
00S13aTEIBHOr0  O3HAKOMJICHUS  C
NPEIBICTOPHEH TOrO WM HMHOTO N
3aKIIIOYHTEBHBIN STar
BOIPOC MOCTAaBJICHHOTO B  €ro
MPaKTUYECKOU Hay4HOI u
eJATOTHYECKOM JIESTELHOCTH.
CIOCOOHOCTHIO 3HaTh: BO3MOKHOCTH, IOCTOMHCTBA
MOJTyYaTh U | ¥ HEJOCTaTKH, a TAK)KE TPAHHIIBI
obpabarsiBaTh MPUMEHUMOCTH COBPEMEHHBIX
pe3yiabTaThl  HAyYHBIX | CTAHTAPTHBIX MPO(HECCHOHATBHBIX IToArOTOBUTEIBHBIH STalT
IKCIIEPUMEHTOB C | TeXHOJIOTuit 00paboTKU
K-5 IIOMOIIBIO pe3yIbTaTOB HAy4YHBIX
: COBPEMECHHBIX OKCIICPUMECHTOB
KOMITBIOTEPHBIX VMeThb: IPUMEHSTH COBPEMEHHbIE
TEXHOJIOT Uit CTaHJIapTHEIE TPOQPECCHOHATBHEIE

KOMITBIOTEPHBIE TEXHOJIOTHU
MOJTy4eHHsI 1 00paboTKH
pE3yIbTaTOB HAYYHBIX

OCHOBHOM 3Tan
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OKCIICPUMECHTOB

BiageTs: HaBBIKaMu

pe3yJbTaTOB HAy4YHbBIX
JKCIEPUMEHTOB

UCIIOJB30BAaHMS COBPEMEHHBIX
CTaHJAPTHBIX MPO(PECCHOHATBHBIX
KOMITBIOTEPHBIX TEXHOJIOTHil
MOJy4eHHs: 1 00paboTKU

3aKIIIOUYNTEIBHBIN Tall

I1K-6

BJIaACHHUCM HaBBIKaMH

MpeACTaBICHUS
MOJIY4E€HHBIX

pe3yIpTaToOB B
KpaTKUX
MIpe3eHTaluM

BUJIE
OTYETOB

HAy4YHOH TUCKYCCUHN

U | IpeACTaBICHUN
pe3ynbraroB HHP

3HaTh: OCHOBHEIC IpaBujia BEACHU

3Hath: OCHOBHBIE TpeOOBaHUS K
CTEHAOBBIM/YCTHBIM JOKJIaM TpH

TTOJTYYCHHBIX

IToaroToBUTEIBHEIN 3TAIT

YMeTh: BBICKa3hIBATh

(CTymeHT-CcTyIeHT,
IpenoaBaTens,

3p€HUs W y4YaCTBOBATb B AHAJIOIC

COTpPYTHHK J1a00paTOpUH).
YMeTb: BbIICJISATH I'NIAaBHBIC
pE3yIbTaThl IIPH MOITOTOBKE K
CTEHIOBBIM/YCTHBIM JIOKJIAJaM.

CBOIO TOUKY

CTYIeHT-
CTyJICHT-

OCHOBHO 3Tan

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

3aKIIOUYNTENBHBIN TaIl

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

0a30BbIX HOHATHH 1
(hopMyITUPOBKE OCHOBHBIX 3aKOHOB
XUMHH

Copepxanue
KOMIETEHINH
Orarbl opMUPOBaHUS B
Kompr (pe3ynpTatht [Ixara
IpoIiecce OCBOCHUS Kpurepun oneHuBanus
KOMIETEHINH OCBOCHHSA OIICHUBAHUSA
N JTUCTIUTUTNHBI
obpazoBaTesbHOM
IPOTpaMMBbl)
CnocoOHOCTh HmMeeT yeTkoe, ENOCTHOES OTJIUYHO
UCII0JIb30BaTh NPEJICTABICHUE O COJCPKAHUU
MTOJTyYCHHEIC OCHOBHBIX XHMHUYECKHAX KYPCOB H
3HAHUS OOIIMX 3aKOHOMEPHOCTSIX
TEOPETUICCKUX XUMHYECKHX TPOIIECCOB,
OCHOB M3Y9aeMBIX B PaMKaX OCHOBHBIX
(hyHIaMEeHTANEHBI XUMHYECKUX JUCIAIIINH
X pa3eiioB Nwmeer npencrasnenne o
XMW TIPA COJIEPKAHUN OCHOBHBIX YYEOHBIX
peureHnn KYPCOB 110 XUMHH, 3HAET
npoeccHoHaIbH TEPMUHOJIOTHIO, OCHOBHBIEC 3aKOHBI
3HaTh:  TEOPETHUYECKHE XOpOIIO.
BIX 33134 Y TIOHUMAET CYIIHOCTH OOIINX
OCHOBBI 6a30BbIX .
OIlK-1 3aKOHOMEPHOCTEH, H3y4aeMBbIX B
XUMHUYCCKUX NUCHUIIIINH
pamKax 0a30BbIX XUMHUCCKUX
JICIHATUTHH
HNmeer npencrasieHue o YnoBi.
COJICPXKAHUHU OTACITHHBIX
XUMHYCCKUX JTUCIUILINH, 3HACT
TEPMUHOJIOTHIO, OCHOBHEIC 3aKOHBI
XMMHH, HO JTOITyCKaeT HETOYHOCTH
B (hopMyIHpOBKaxX
3arpygHsercs B OnpeaeeHIN Heyn.
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YmMmeTs: BBITIIOJTHATE | YMeeT IPOrHO3UPOBATh OTIIMYHO
CTaHIApTHBIE JCWUCTBUS | pE3yJIbTaThl HECIOKHBIX
(x1accudpukanys MOCJIEI0BATEIFHOCTEH XUMUYECKUX
BEIIECTB, COCTABJICHUE | PEAKIIHIA C yIETOM OOIIHNX
cxeM MPOIIECCOB, | 3aKOHOMEPHOCTEH MPOIIECCOB,
CHUCTEMAaTU3aluA JaHHBIX N3Yy4a€MbIX B paMKax OCHOBHBIX
M TJL) C Y4YETOM | XUMHYCCKHUX JUCIUILINH
OCHOBHBIX TOHATUH U | YMEET COCTaBIATH CXEMBI XOpOIIO
o0mmmx MPOIECCOB C UCTIONIB30BaHUCM
3aKOHOMEPHOCTEH, 3HAHUI OCHOBHBIX XUMHYCCKIX
(hopMyITUpyeMBIX B | JUCHHMIUTHH, HO OMYCKAaeT
paMKax 6a30BBbIX | OT/EIBHBIE HETOYHOCTH TIPH
XUMHYECKUX JUCHUIUIMH | GOpMYITHPOBKE yCIOBHIt
YMeTh: pelmars TUIIOBBIE | OCYIIECTBIICHHS TAKUX MPOLIECCOB
yd4eOHple  3a/a4u 10 | YMeeT HHTEpHNPETHPOBATE VYosa.
OCHOBHBIM  (0a30BBIM) | pe3ysbTaThl OTHOCUTEIHHO
XUMHUYECKUM MPOCTHIX XUMHUYECKUX MTPOIIECCOB C
JUCIIUTUTHHAM UCIIOJIb30BaHUEM OOIIHNX
MpeACTaBICHUN U
3aKOHOMEPHOCTEH, H3y4aEMBIX B
pamMKax 0a30BbIX XUMHUYCCKUX
JIICIHATUTHH
YMeer kiaccupUIMpoBaTh Heyn.
BEIIECTBA, COCTABIIATH
CTPYKTYpPHBIC U TIPOCTPAHCTBCHHBIC
(hopMyIIBI OCHOBHBIX KJIACCOB
OpPTaHUYECKHUX U HEOPTAHUIECKUX
COCIMTHEHUI, Ha3bIBAaTh BEIIECTBA B
COOTBETCTBUH C HOMEHKIIATypOr
HIOIAK
Bﬂa}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
BOIIPOCaM
Bnageer HaBpIkaMu XOpOILO
CaMOCTOSTENFHOTO U3yUSHHS
OTIENBHBIX Pa3/IeioB yueOHOU
JUTEPATyPHI 10 OCHOBHBIM
XUMHYECKUM JUCLIUIUINHAM U
00CYX/IeHUSI OCBOCHHOTO
MaTepuasa
Bnaneer HaBbikaMu YnoBn
BOCIIPOU3BEICHUS OCBOCHHOTO
y4eOHOr0 MaTepHalia o OCHOBHBIM
XUMHYCCKIM JUCIUTLINHAM
Brnaseer HaBBIKaMu TTOKCKA Heynosner
y4eOHOI TUTepaTypsl, B T.49., C BOPHUTEIIEHO
HCTIOJIH30BAHUEM AJICKTPOHHBIX
pecypcoB
Bnagenue 3HaTh: CTaHAAPTHEIC 3HaeT cTaHZAPTHBIC METOIBI OTIIMYHO
BIIaJICHUEM METOBI TIOTY4ICHUS, MTOTyYeHHS, UICHTH(DUKAIIUHN 1
HaBBIKAMU UACHTUDHUKAINN U HCCIIEZIOBAaHUS CBOICTB
XUMHYECKOTO HCCIICIOBAHHSI CBOMCTB HEOPTaHUYECKUX; IPAaBUIA TEXHUKU
SKCIICPUMEHTA, BEIIECTB M MaTepHAJIOB, | 0€30MacHOCTH IIpH paboTe C HUMH,
OIIK-2 OCHOBHBIMHU npaBuia 00paboTKU U OCHOBHBIC TPEOOBAHUS K
CHUHTCTHYCCKUMH | O0(OPMIICHHUSI 0(pOPMIICHUIO PE3YJILTATOB
u pe3yabTaToOB pabOTHI, IKCIICPUMEHTA
aHanuTUYeckumMu | Hopmbl Th 3HaeT cTaHAapTHbIE METO/IbI XOpOouIo
METOJIaMH MTONTyYCHHS, UICHTH(DUKAITUHN U

TOJTYUCHUS U

HUCCICO0BaHUs CBOIICTB
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HCCIEI0BAHUS
XUMHUYECKHX
BELLECTB U
peaxkuui

HEOPraHW4eCKHX BELIECTB; PaBUIia
Tb npu pabote ¢ HUMH, OCHOBHBIE
TpeboBaHus K 0QOPMIICHHIO
Ppe3yJIbTaToOB HKCIIEPUMEHTA, HO
JIONYCKAeT OT/IeJIbHbIE HETOUHOCTH

Hwmeet oO1iiee npeacTaBieHue o
METO/aX MOJIyYCHHS,
UAeHTU()UKAIIUY U UCCIIETOBAHUS
CBOMCTB OT/JECIbHBIX KJIACCOB
BEIICCTB, MPaBUIIaX OE30MaCHOTO
oOparmieHns ¢ HUMH H coco0ax
MPECTaBICHUS PE3YIbTATOB
JKCIIEPUMEHTA

YAOBJIETBOP
UTENBHO

3atpynHsercs B BEIOOpE MeTOa
MOJTy4YeHNs, HACHTU(DUKALUH 1
HCCIIEI0BaHMS CBOHCTB YKa3aHHOTO
BEILIECTBA, HE 3HAeT TpeOOBaHUN K
0(pOPMIICHHIO PE3YJIETATOB
skcnepumenTa u Hopm Th

HEYIOBJICTB
OpUTENTHHO

YMeTh: IpOBOIUTH
IPOCTBIE XUMHUYECKHE
OIBITHI 110
peiaraéMbIM
METOIMKaM

‘YMeeT BBITOJIHATD IMPpOCThIC
OIIBITHI 110 XMMHUH 1O
TIpeaIaraeMoi METOMKE C
BBIXOJIOM LIEJICBOTO MTPOTYKTa
COTJIACHO 3sIBJICHHOMY B
METOJIMKE; TPOBOJUTH
HCCIIeI0OBaHHE CBOMCTB
TIOJTyYECHHBIX BEIECTB U
MaTeprayioB. YMeeT ohopMIIATh
Pe3yJIbTATHI SKCIEPUMEHTA B
COOTBETCTBHHU C 3ad4ABJICHHBIMU
TpeOOBAHUSIMHU

OTJIMYHO

‘VYMeeT HECIIOXKHBIM CUHTE3 I10
npeajiaraeMoi METOJUKE C
BBIXOJIOM LIEJIEBOTO MPOJIyKTa
6oitee 50% OT 3asBICHHOIO;
HCCIIEIOBAaHNE HEKOTOPHIX CBOIMCTB
MTOTyYCHHBIX BEIIECTB U
MaTepHalioB. YMeeT 0hopMIIATh
pe3yIbTaThl SKCIIEPUMEHTA C
HEOOJIBIIINM KOJINYECTBOM
3aMeUaHuM

XOpOLIO

YMeeT npoBOIUTH OAHOCTAIUMHBIN
CHHTE3 I10 MpPejIaracMoi METOIUKE
C BBIXOJIOM IIE€JICBOTO MPOYKTa
Menee 50% oT 3asBJIIEHHOTO B
METOJIMKE; aHAIN3 TTOTYICHHOTO
BEIICCTBA OJTHUM U3 CTaHAAPTHBIX
MeTOJI0B. JlomycKaeT OT/eNbHbIC
omuOKu pu opopMICHUN
MMPOTOKOJIA DKCIIEPIMEHTA

YIOBJIETBOP
HATEIBHO

VYMeeT oaHOCTAaIUHHBIA CUHTES 110
TOTOBOM METOIHKE O€3
0 OpPMIICHHSI IPOTOKOJIA OIIBITOB

HEY/IOBIICTB
OpUTENBEHO

Bianers 0a30BeIMH
HABBIKAMH IPOBEICHHUS
XUMHUYCCKOT'O
9KCICPUMEHTA U
oopMIICHHS €ro
pe3yIbTaToOB

BilaneeT HaBbIKaMu CUHTE3a U
HU3Y4YEHMs CBOWCTB BELIECTB U
MaTepUaJIOB, IPABUILHOIO
IIPOTOKOJIMPOBAHHUS OIBITOB

OTJIMYHO

Bnaneer HaBblkamu CUHTE3a U
U3y4YEHUsI CBOWCTB OTAEIBHBIX
KJIACCOB BEILIECTB (MaTepHalioB),
MIPaBUIILHOTO MIPOTOKOJINPOBAHUS
OIIBITOB

XOpOLIO
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Brnaneer 6a30BbIMU HaBBIKAMH YZIOBJIETBOP
CHHTE3a U U3Y4YEHUS CBONCTB UTEIILHO
HECJIOKHBIX BELIECTB
He Bnageer HaBbIKaMM CUHTE3A, HEYJOBJIETB
UICHTU(HUKALUH U U3yUESHUS OpUTENBHO
CBOWCTB OTAETbHBIX BEIIECTB
CnocoOHOCTh 3HaTh: MaTeMaTudeckuil | MMeeT yeTkoe, IEIOCTHOE OTIIMYHO
UCIIONb30BaTh anmapar, HeoOXOMMBI | TpencTaBIeHHe 00 OCHOBHBIX
OCHOBHBIE 3aKOHBI | JUISl pELLICHUS 3aKOHAaX €CTECTBEHHOHAYYHBIX
€CTECTBEHHOHAyY | NMpO(eCcCHOHATIBHBIX JUCLUILUIMH
HBIX JIMCUMIUIMH B | 3371a4 B 00/1aCTH XUMUU 3HaeT HEKOTOPBIE 3aKOHBI XOpo11o
MPOQeCCHOHANBH | ¥ MaTepUalOBEACHHS €CTECTBEHHOHAYUYHBIX AMCLUIUINH
O JIEATENBHOCTH | 3HATh: OCHOBHBIE 3HaeT HEKOTOPbIE 3aKOHBI 00IIeH YIOBJIETBOP
TEOPETHYECKHE XUMHH UTEIBHO
ITOJIOKCHUST CMCXKHBIX € He nmeer geTko KapTHHBI 00 HEYyZIOBJIETB
XUMHCH OCHOBHBIX 3aKOHaX OPHUTEIBHO
CCTCCTBCHHOHAYYHbIX €CTECTBEHHOHAYYHBIX JUCLUAIIINH
JUUCHIUIUIMH
YMerTh: pelaTh TUIIOBbIE | YMeEET peularh 3a1a4u OTJINYHO
yueOHbIe 3a]1auH 110 MOBBIIIIEHHOHN CIIOKHOCTH U3
OCHOBHBIM pa3zjiesiaMm 6a30BBIX KypCcOB
MaTEMAaTUKU U €CTECTBEHHOHAYYHBIX AUCLUILINH
€CTECTBEHHOHAYYHBIX Ymeer pentate KOMOMHUPOBAHHBIE | XOPOIIO
JUCLIHATUIMH 3a7a4u U3 0a30BBIX KypCOB
€CTECTBEHHOHAYYHBIX JUCLMIIINH
YMeer pemats TUNOBBIE 331a4H U3 | YIOBIETBOP
0a30BBIX KypCOB UTEIBHO
€CTECTBEHHOHAYYHBIX AUCLUILINH,
HO JIOITyCKAeT OUTHOKH
He ymeer pemars TUIIOBBIE 3a1a4l | HEYJOBIIETB
13 6a30BbIX KYPCOB OPHUTEIILHO
€CTECTBEHHOHAYYHBIX JTUCIUILINH,
JIONTyCKAET IPyObIe OMMUOKH
OIIK-3 BinageTs: HaBbIKaMu Bnaneet HaBbIKaMy KpUTHUUECKOTO OTJIMYHO
paboThl ¢ yueOHOi aHanu3a yueOHoi nHdopMaLu,
JIUTEPaTypOH, OCHOBHOW | CBOOOIHO MOJIB3YETCs] HAYYHOU
TEPMUHOJIOTHEN 1 TE€PMUHOJIOTHEN, aKTUBHO
MOHATUIHBIM alNapaToM | MCHOJb3yeT 3HAHHUS MAaTEMAaTHKHY,
0a30BBIX ¢u3nkn, THOOPMATHKH MTPH
MaTEMaTUYECKUX U 00CYXICHUH PE3yIbTaTOB
€CTECTBEHHOHAYYHBIX JKCHEPUMEHTA
JUCLIATUIAH Bnameer HaBBIKaMH XopouIo
CaMOCTOSITENIbHOTO U3y4YEHHS
OT/ICJIBHBIX Pa3/esIoB Y4eOHOI
JIUTEPATyPBI, BIAJEET OCHOBHON
TEPMUHOJIOTHUEN U TOHATUHHBIM
armapaTroM 0a30BbIX
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX AUCLUILINH
Bnaneet HaBbIKamMu YZAOBIETBOP
BOCIIPOU3BEIECHNSI OCBOEHHOTO UTEIBbHO
yueOHOro MaTepHaa, B [IeJIOM
BJIAZIEET OCHOBHOM TEPMHUHOJIOTHEN
Y IOHATHUWHBIM anmnapaTom
0a30BBIX MATEMAaTHYECKUX U
€CTECTBEHHOHAYYHBIX JUCLUUILINH
YacTU4HO BJIaZIeET OCHOBHOM HEYJIOBJIETB
TEPMUHOJIOTHEN U TTOHATUHHBIM OPUTEIBHO
armapaTroM 0a30BbIX
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX AUCIHUILINH
OIIK-5 CIOCOOHOCTBIO K | 3HATh: CTaHJapTHBIE | 3HAeT CTaHJapTHHIE METOIbI OTIIMYHO
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TIOMCKY H
TepBUYHON
o0OpaboTke
HAy4HOU U
Hay4HO-
TEXHUYECKOU
nHpOpMaIIU

METOJIbI MOKUCKa,
00paboTkn © aHamM3a
Hay4HOW HHpOpMAaIHHU |,
mpaBuia 00OpabOTKH U
odopmicHHUS
pe3yIbTATOB MOMCKA,
00paboTKH U aHAIN3a

TOUCKa, 00pabOTKM U aHAIHM3a
Hay4HOU MH(OPMAIH, OCHOBHBIE
TpeboBaHus K 0QOPMIICHHIO
pe3yJIbTaTOB MOUCKA, 00PabOTKHU U
aHajIM3a

3HaeT CTaHAAPTHBIE METOBI
MOWCKa, 00pabOTKH U aHATH3a
Hay4HO! MH(OPMAIIH, OCHOBHBIE
TpeboBaHus K 0POPMIICHHIO
pe3yJIbTaTOB MOUCKA, 00PabOTKHU U
aHaJM3a, HO JIOMYCKAeT OT/ICIbHbIC
HETOYHOCTH

XOpOLIO

Nwmeer obmiee npeacTaBieHUe 0
METOax IOMCKa, 00pabOTKH H
aHaJM3a Hay4yHOI MHpOpMaIUH U
crioco0ax mpeacTaBICHUS
pe3yJIbTaTOB MOUCKA, 00PabOTKHU U
aHajIM3a

YZIOBIIETBOP
UTETBHO

3arpyaHsercs B BHIOOpE MeTo/1a
noucka, oOpabOTKH U aHaM3a
Hay4YHOH MH(pOPMALUH, HE yMeeT
paboTaTh C IUTEPATYPO

HEY/IOBJICTB
OpUTENBEHO

YMmers: IIPOBOJUTH
aHaIu3 Hay4yHOU
uHpOpMALIN u
(hopMyIMpOBKY Ha HX
OCHOBE  BBHIBOJIOB |
MIPEATIOKEHU I

Ymeer paboTarth ¢ ANEKTPOHHBIMU

peccypcamu cetu UnTtepuer u ObC.

Ymeer opopMIIITh PE3yIIbTATHI
TIOVCKA W aHAJIN3a HAyIHOH
MH(OPMAIINU B COOTBETCTBUH C
3asBJICHHBIMH TPEOOBaHHIMHU

OTJIMYHO

Ymeer paboTaTh ¢ 3MEKTPOHHBIMH

peccypcamu cetn MuTepHeT 1 OBC.

Jenaet omnOku npu opopmiieHUU
Pe3yJIbTaTOB [IOMCKA M aHAJIN3a
Hay4HOW MH(pOpMaIMU

XOpOIIO

Ymeer paboTarth ¢ JIEKTPOHHBIMU

peccypcamu cetu UnTtepuer u ObC.

YMeer npoBOAUTH IPOCTON aHAIH3
Hay4YHOH MH()OpMAINH U
(hOopMYIHPOBKY Ha UX OCHOBE
MIPOCTEHIITNX BHIBOJIOB H
NPEAJIOKEHUI

YAOBJIETBOP
UTENbHO

Ymeer paboTaTh ¢ ANMEKTPOHHBIMH
peccypcamu cetn UaTepret u O5C
He ymeet nmpoBoauTts npocroit
aHaM3 HAyIHOW MHPOPMALIUHU U
(OpMyJIMPOBKY Ha HX OCHOBE
MPOCTEMIINX BHIBOJIOB U
peIoKEeHU I

HEYJOBJICTB
OpUTETBHO

Braners 6a3oBbIMU
HaBBIKaMH TIOHCKA, 1
00paboTKH Hay4HOH
nHdopMannuu

Brnaneer MeToaukoii nmoucka u
00paboTKM Hay4HOI HHPOPMAUU
13 CTICLMaIN3UPOBaHHBIX
HCTOYHHUKOB. MOXKET ITPOBECTH
aHanu3 HpopManun

OTJIMYHO

Biageer HaBbIKaMU MOUCKA U
00paboTKN HAYIHOU HHPOPMALIUU
U3 CIeNUATH3UPOBAHHBIX
HCTOYHUKOB U IPOBOIUTH MTPOCTOMH
aHanu3 uHdopmanuu

XOPOLIO

Bnaneer 6a30B5IMM HaBBIKAMU
HOMCKa, 1 00pabOTKN HAayYHOM
UH(POPMALIUHU U3 OOIIEIOCTYIMHBIX
HUCTOYHUKOB U MIPOBOUTH MTPOCTOM
aHanu3 uHdopmanuu

YIOBJIETBOP
HATEIBLHO
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Brnaneer HaBbIKaMM IOHMCKA, U HEY/IOBIICTB
00paboTKM HAyIHOW MHPOPMALIUK | OPHUTENBHO
13 OOIIEIOCTYIHBIX HCTOYHHUKOB,
HE MOXET IPOBECTH aHAIIN3
uHpopmanuu
3HAHUEM HOPM 3HaeT kak obume Hopmbl Th, Tak 1 | oTIM4HO
3HaTh! OCHOBHBIE .
TEXHUKU HopMbl Th B HEeopranuueckon
XapaKTEePUCTUK u
6e301macHOCTH U N naboparopud, 1 He00X0IMMOCTh
CBOHUCTBA KOMIIOHCHTOB
yMEHHEM MIPUMEHEHHS UX B J1a00paToOpuu
XUMHYECKHX
peanus3oBarh UX B 3naet o6mue Hopmbl Th u XOpOLLIO
MPOM3BOJICTB: THIIBI H
71a00paTOPHBIX U . HEOOXO0JMMOCTh IPUMEHEHHS HX B
CTETICHb  BO3JICHCTBUSA
TEXHOJIOTHIECKUX JTaboparopuu
XUMHYECKUX
YCIOBHSIX N Nwmeer obrmiee npeacTaBieHUe o YIIOBIIETBOP
TIPeATPHAATHN Ha .
OKDYKRIONYIO  Cperty Hopmax Th B xumMuueckoit UTENBHO
’ | nmabopaTopuu u HEOOXOIUMOCTh
mpaBmiaa  paboTHl  Ha
MIPUMEHEHHS
00opynoBaHUN u =
He 3naer HopMm Th B xuMunueckoit HEYyZIOBJIETB
TEXHHKH 0€3011aCHOCTH
nabopaTopuun OPHUTEIHHO
YMeTb:  HCHONIB30BaTh | YMEET yMETh IPOBOAUTH OTJINYHO
TEXHHYECKHE CpPEACTBa | J1abOpaTOPHBIE ONBITHI C
Jiuib uzMmepenus | coomopaenreM HopMm Th
OCHOBHBIX  IapaMETPOB | YMeeT yMeTb IPOBOAUTH XOpOLLIO
TEXHOJOTUIECKOTO 11a00paTOpHBIE OIBITHI C
rnpouecca cobroienrieM HopMm Th, HO
MIEPUOMYECKU COBEPILIAET OIINOKH
OIIK-6 YMeeT yMeTh NPOBOANTD YZIOBIIETBOP
n1abopaTopHbIE OIBITHI C UTEHHO
cobmronenrieM HopMm Th, HO
TIEPHOANIECKH COBEPIIAET rpyOBIe
OmnOKH
He cob6momaer npasuna Th HEYZIOBJIETB
OpHTENBHO
Brnaners HaBbIKamMu Brnaneer HaBbIKaMy IPOBEIECHUS OTJINYIHO
paboThl HA XUMHYECKOM SKCIIEPUMEHTOB C COOTIOICHUEM
obopyznoBaHuH, HopM Tb, 3HaeT Bce pucku
NpUHIMIAMHU pacyéra HPOBOIMMOTI'0 YKCIIEPUMEHTA
TCXHOJIOTHYCCKUX BnaueeT HaBbIKaMH IMPOBEACHUA Xopouio
PEKUMOB 9KCIIEPUMEHTOB C COOJIIOICHUEM
HopM Th, 3HaeT HEKOTOpBIE PUCKU
IIPOBOAMMOTr0 SKCIIEPHMEHTA
Brnaneer HaBbIkaMy IPOBECHUS YZIOBIIETBOP
9KCIIEPUMEHTOB C COOJIIOAEHHEM UTEHHO
HopMm Th
He naneer HaBbIKaMu IPOBEZICHUST | HEYAOBIICTB
9KCIIEPUMEHTOB C COOIIOAEHIEM OpUTEINBEHO
HopM TDh, He 3HaeT pucku
MIPOBOAMMOTrO 3KCIEPHMEHTA
CIOCOOHOCTHIO 3HaeT cTaHJapTHBIC CTAaHAAPTHHIC OTJINYHO
BBINOJIHSTh METOAUKH THPOBEACHUS MPOCTHIX
CTaH/apTHbIC HaY4HBIX UCCIIEJOBAaHUH, ITPaBUIIa
OTepalyy 1o 06pabotku u oopmiIeHUS
npeJiaracMbiM 3HATh: OCHOBHBIE | Pe3yJibTaToB padoThl, HOpMbl Th
MCTOAHKaM METObI CHHTE3a u | 3HaeT craHAapTHbIC CTAaHAAPTHHIE XOpomuIo
aHanm3a XMMHYECKMX | METOJIUKH HPOBEACHHS HEKOTOPHIX
IK-1 BEIIIECTB, MPUHIUIA | TPOCTBIX HAYYHBIX HCCIICAOBAHUM,
paboTBl  CTaHAAPTHBIX | MpaBUiIa 00PaObOTKH U 0POpMIICHHS
71ab0paTOPHBIX pe3yabTaToB padoTsl, HopMbl Th
pruOOpOoB. 3HaeT npaBuia 00paboTKH U YZAOBJIETBOP
oOpMIICHHS PE3yIbTATOB PA0OTHI, | HTENBHO
Hopmbl Th
3HaeT HEKOTOPbIE IIpaBHiIa HEY/IOBIICTB
00paboTKH U OOPMITCHHSI OPHUTEITHHO
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pe3ynpTaroB pabotel, HOpMEI Th

YMeeT BBINOIHSTE CTaHapTHBIE OTJINYIHO
OTIepalMy 110 MPEATaraéMbIM
METOIMKaM
B nenom ycnemHsoe ymenue XOpO1I0
BBITIOJIHATH CTAHAAPTHBIC OTI€paAlln
YMmers: BBINIOJIHATh
1o npeajaracMbiM METOAUKAM, HO
OCHOBHBIE orepanuu
OTACJIBHBIC OIlCpalilui BbI3bIBAIO
BBIIIOJIHACMBIC pu
3aTpyIHEHUs
CHUHTE3¢ W  aHajm3e
B nenom ycriemHoe, HO He YZIOBIIETBOP
XMMHYECKHX
o CHCTEMaTHYECKOE YMEHHE UTEJIBHO
COeANHEHUH
BBINOJIHATE CTaHJAPTHBIC ONIEPALIIH
T10 IIPeUTaraeMbIM METOIUKaM
®dparmeHTapHOE yMEHHE HEY/IOBJICTB
BBINOJIHATH CTaHJAPTHBIE ONEpallii | OPUTEIBHO
T10 IpeUIaraeMbIM METOIUKaM
CdopmMupoBaHHbIE HABBIKH OTJINYHO
BBINOJTHEHUSI HEKOTOPBIX
CTaHJAPTHBIX ONEPALUI 11O
npeIaraeéMbiM METOIMKaM
CdopmupoBaHHbIe, HO XOpOIIo
Brnaners: HaBBIKAMHU | COJiepIKalllne OTIeIIbHbIE IPOOEIIbI,
BBIIIOJTHEHUA HaBbIKHM CHHTE3a XUMUYCCKHUX
CTAHJAPTHBIX OMEPaluii | BEIIECTB U APYTUX ONeparvii B
o npeiaraeMbiM | J1abopaTopuu
METO/IMKaM CdopmupoBaHbl HEKOTOpEIE YZIOBIIETBOP
HaBBIKH pabOTHI B 1a00paTOpU UTEJIHHO
He chopmupoBaHHBIC HaBBIKH HEY/IOBJICTB
BBINOJTHEHUSI HEKOTOPBIX OpUTENBEHO
CTaH/APTHBIX OIepanuii mo
MIpeaIaraéMbIM METOANKAM
BIIaJICHUEM 3HaeT CTaHAAPTHBIC METO/BI OTJINYHO
6a30BBIMH MIPUMEHEHHS COBPEMEHHOMN
HaBBIKAMHU annapaTypsl HCIIOIb3YEMOIl B
UCIIOJIb30BaHMS yueOHOM 1abopaTopuu; paBuia
COBPEMEHHOU TEXHUKH 0€30MacHOCTH MpH padoTte
almnaparypsl ipu C HUMHU
PATYPEL TP 3HaTh: CTaHJApTHHIE
MIPOBEJICHUN 3HaeT CTaHAapTHBIE METO/IBI XOpOLIO
METOABI MPUMEHCHUA o
HaY4HBIX M MIPUMEHEHHS] COBPEMEHHON
. COBPEMEHHOM .
HCCIIeIOBaHUN annapaTypsl UCIIOIb3YEMOil B
anmapaTypbl pu "
yueOHO# 1aboparopuu; npaBuia
MIPOBEJICHUH HaYYHBIX
. TEXHHUKH 0€301acHOCTH MpH padoTte
HCCIIEJOBAaHNH,
C HUMH, HO COBEpIIAET OTICIbHBIC
UACHTH(UKAINHT 1
N OmnOKH
WCCIIEJOBAHHS CBOMCTB
Nwmeer obmiee npencraBieHne o YIIOBIIETBOP
BEIIECTB U MaTEPHAJIOB,
METO/aX IPUMEHEHUS UTETBHO
npaBuia 00paboTKA 1 .
I1K-2 COBPEMEHHOH anmnaparypsl IpH
odopmIeHHS .
W3y4YCHUH CBOWUCTB OTAEIBHBIX
pe3yJbTaToB paboThI, .
KJIaCCOB BELIECTB B y4eOHOI
HopMmbl Th
sabopaTopuu
3arpynHsiercs B BLIOOpe MeToaa HEY/IOBJICTB
NPUMEHEHHUS] COBPEMEHHOI OpUTENBEHO
annapaTypbl IpU IPOBEJICHUN
OIIBITOB B y4eOHOM J1abopaTopuu 1
HopMm Th
YMeeT BBINOTHSTH OTJINYIHO
VYMern: [IPOBOJUTH
JIEMOHCTPAMOHHBIE OTIBITHI TI0
XHUMUYECKHE
XVMHH C HCIIOJIb30BAHUEM
9KCTIEPUMEHTHI c N
COBPEMEHHOH anmaparypsl C
UCTIONIb30BaHIEM .
. HCIIOJIb30BAHUEM MHCTPYKIUH,
COBPEMEHHOU
MpHUJIaraeMbeIM K mpudopam
anmapaTypbl
YMeeT BbINOIHSTh X0po1Io
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JIEMOHCTPALMOHHBIE OIBITHI 10
XMMHH C HCIIO0JIb30BAHUEM
HEKOTPBIX COBPEMEHHBIX TPUOOPOB
yueOHO#1 1abopaTopuu ¢
UCII0JIb30BaHUEM UHCTPYKIUH,
IpUIaraeMbIM K mpubopam

YMmeeT npoBOIUTh XUMUYECKHE
SKCHEPUMEHTHI C UCTI0JIb30BaHUEM
COBPEMEHHOM amnmnaparypsl, HO
JIOITYCKAEeT OT/IeJIbHBIE OIIHOKH

YAOBJIETBOP
UTENbHO

He ymeeT BBINOIHATE ONIBITHI 11O
XUMHH C UCTIOTH30BaHUEM
COBPEMEHHOM amnmnaparypsl ¢
HCTIIOJH30BAHUEM HHCTPYKITHH,
TprJIaraeMbIM K Iprudopam

HEYJIOBIIETB
OpUTENBEHO

Bnaners 0a30BbIMU

HaBbIKaMH

HCTIONIb30BAHMSA
COBPEMEHHOM
anmapaTypsl pu
MIPOBEJCHUH HAYYHBIX
HCCIIEIOBaHUI

Brnameer 6a30BBIMH HaBBIKAMH
HCTIOJIb30BaHUsI COBPEMEHHOM
anmnapaTypsl IpH NPOBEACHUH
UCCIIeZIOBaHUH B yueOHOI
nabopaTopuu, MPaBUILHOTO
MIPOTOKOJIMPOBAHYSI OTIHITOB

OTJIMYHO

Bnaneer 0a30BbIMU HaBBIKAMH
HCIIOJIb30BAHMSI COBPEMEHHON
anmnapaTypbl IpU TPOBEJICHUN
HCCIICIOBAaHMI B yueOHOU
nabopaTopuu, eNaeT OMHUOKH MIPH
MIPOTOKOJIMPOBAHUH OTIBITOB

XOPOIIO

Bnageer 6a30BBIMU HaBBIKAMH
HCTIOJIb30BaHUsI COBPEMEHHOM

anmaparypsl Ipy MPOBEICHIH

HEKOTOPBIX OMBITOB B y4eOHO
sabopaTopuu

YIIOBIIETBOP
UTETBHO

He Bnanmeer HaBbIKaMu
UCII0JIb30BaHUSI COBPEMEHHOM
anmnaparypsl pu NPOBEACHUU
HCCIICAOBAaHUI

HEY/IOBJICTB
OpUTENBEHO

IK-3

Bnanennem
CHCTEMOU
(hyHIaMEeHTANBHBI
X XHUMUYECKUX
TMOHATUH

3HaTh: OCHOBHBIE ATAITBI
1 3aKOHOMEPHOCTH
hopMupoBaHHS
(dyHIaMeHTabHBIX
XUMHYECKUX MOHATHH

CdopMupoBaHHEIEC CHCTEMATHYCCKIC
TPEJICTaBIICHUSI 00 OCHOBHBIX JTarax
1 3aKOHOMEPHOCTSIX (DOPMHIPOBAHMS
(hyHIaAMEHTATBHBIX XUMHYECKIX
TOHATHIN

OTJIMYHO

CdopmupoBaHHBIE, HO COZIEpIKAIIIIe
OT/IeNbHBIE POOEITHI MPEICTABICHUS
00 OCHOBHBIX 3Tarax 1
3aKOHOMEPHOCTSIX (POPMHUPOBAHNS
(yHIAMEHTANIBHBIX XMMUYECKHX
TTOHATHI

XOPOLIO

Henonuble npeacrasnenus 00
OCHOBHBIX 3Tallax u
3aKOHOMEPHOCTAX (HOPMHUPOBAHHS
(yHIAMEHTATIBHBIX XMMHUYECKHX
TIOHSITUI

YAOBJIETBOP
UTENBHO

®parMeHTapHBIE IPEICTABICHIS 00
OCHOBHBIX 3Tallax 1
3aKOHOMEPHOCTSIX ()OPMHUPOBAHHS
(yHIIAMEHTATIbHBIX XMMHUYECKHIX
TIOHATUI

HEY/IOBJICTB
OpUTEINBEHO

VYMmern

MMPUMCHATH

OCHOBHbIE
(byH1aMeHTalbHbIE
XUMHUYECKHE

CdopmupoBaHHOE YMEHHUE
TMOJTE30BATHCS] OCHOBHBIMH
(byH[laMeHTaJ'H)HI)IMI/I XUMHNYECCKUMHU
INOHATUAMU

OTJIMYHO

B nenom ycnensoe npuMeHeHue

XOpOLIO
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IIOHATHUA

OCHOBHBIX (DYHIAMEHTaIbHBIX
XUMHWYECKHUX TOHATHI

‘YMeeT npuMeHsITh OCHOBHBIE
(byHIaMeHTaNbHbIE XUMHYECKHE
IIOHATHA C H660J'II)HJI/IM KOJIMYECTBOM
3aMe4aHui

YIOBJIETBOP
HATENHHO

Oonamaer GpparmeHTapHON
CIIOCOOHOCTBIO IPUMEHEHHST
OCHOBHBIX (DYHIaMEHTATbHBIX
XUMHUUYECKUX MOHSITUI

HEY/IOBJICTB
OpUTENBEHO

Bnagers cucremoit
0a30BBIX
byHIaMeHTaIbHBIX
XUMHYECKHX

HOHIATHU

VYcnemHoe v cHCTEMaTHYECKOE
IIpUMEHEHHE (yHIaMEHTAIBHBIX
XMMHYECKHX MOHATHH

OTJIMYHO

B nernom ycrerHoe, HO cozieprKaniee
OTIETBHBIE TPOOEITHI IPIMEHEHIE
(yHIAMEHTATIbHBIX XMMHUYECKHUX
TIOHATUI

XOPOLIO

B nenom ycnensoe, HO He
CHCTEMATHYECKOE IPUMEHEHHE
(yHIAMEHTANIBHBIX XMMUYECKHX
TIOHSATUA

YIOBJIETBOP
HUTENHHO

®parMeHTapHOE IPUMEHEHUE
OCHOBHBIX (DyHTAMCHTAITBHBIX
XUMHUUYECKUX MOHSITUI

HEY/IOBJICTB
OPHUTEIHLHO

I1K-4

CIIOCOOHOCTEIO
MIPUMEHSATh
OCHOBHBIE
€CTECTBEHHOHAYY
HBlE 3aKOHBI |
3aKOHOMEPHOCTH
pas3BUTHS
XHUMHYCCKON
HayKH pu
aHanu3e
HOJ'[y‘-ICHHBIX
pe3yJIbTaToB

3HATh: OCHOBHBIE JTaIlb
Pa3BUTHUS XUMUH;
Hay4HbIE  JIOCTHIKCHHS
HanOoJIee BBIJAIOIINXCS
OTCUYCCTBCHHBLIX u
3apyOEKHBIX XUMHUKOB,
X BKJIaa B paSBI/ITI/Ie
XHAMHH.

3HaeT OCHOBHEIC JTallbl pa3sBUTHUA
XHUMUWH, HAay4YHBIC JOCTHKCHUA
Hanbosee BBIJAIOIIUXCA
OTCYCCTBCHHBIX U 33py6e)KHBIX
XHUMHUKOB, HX BKJAaJd B PA3BUTHC
XHUMHH.

OTJIMYHO

3HaeT OCHOBHBIC 3TAIlBl PA3BHTHS
XUMUH;

HAay4YHble JIOCTIKEHHS Hambosee
BbLJAIOIINUXCA OTCUCCTBCHHBIX U
3apyOCIKHBIX XUMHKOB,

X BKJIaJ B PasBUTUC XUMHH, HO
JIOMyCKaeT HE3HAYHUTEIILHbIE
OIIMOKH B U3JIOKECHUH.

XOPOLIO

3HaeT OCHOBHBIE ATalbl Pa3BUTUS
XMMUH; BKJIaJ] HEKOTOPBIX YUYEHBIX
B XUMHYECKYIO HAYKy

YZAOBJIETBOP
UTEIBbHO

3HaeT BKJIQJl HEKOTOPHIX yUYEHBIX B
XMMHYECKYIO HayKy

HEY/IOBIICTB
OpHTENBHO

YMmers: OLIEHUBATh
XUMHUYCCKUEC IIOHATUSA H
3aKOHBl B CJIOKHOH
cucreme BO33pEHUI
COBPEMEHHON XUMUU

YMeeT MpuMeHsTh OCHOBHBIE
€CTECTBEHHOHAYYHbIE 3aKOHBI 1
3aKOHOMEPHOCTH PA3BUTHS
XMMHUYECKON HAyKH TIPH aHAIN3e
TIOJY4YEHHBIX PE3YyIbTaTOB

OTJIMYHO

YMeeT npuMeHATh OCHOBHBIE
€CTECTBEHHOHAYYHbIE 3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHUSA
XUMUYECKOU HAYKU IIpU aHAJIU3e
MIOJTyYEHHBIX PE3yJIbTaTOB, HO
COBEPIIACT OIMUOKH

XOPOILIO

YMeeT npuMeHsITh HEKOTOphIE
€CTECTBEHHOHAYYHbIE 3aKOHBI IPH
aHAJIM3E TTOJIyYCHHBIX PE3yIbTaTOB

YZAOBIETBOP
UTEIHHO

YMeer npUMeHATh
€CTECTBEHHOHAYYHbIE 3aKOHBI IPU
aHAIN3E TOJIyYSHHBIX PE3yJIbTaTOB.

HEY/IOBIICTB
OpUTEINBEHO

Biagerts: HaBBIKAMH

00513aTEILHOTO

Iloka3eiBaeT YBEPEHHOC BJIAJCHUE
S3HAaHUSAMH BO MHOTHX

OTJIMYHO
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03HAKOMJICHUS c
MpEeAbICTOPUEN TOTO WU
HWHOTO BOTIPOC

IIOCTABJICHHOIO B  €ro
[IPaKTUYECKOH HAay4HOU
u [IeJaroruuecKoin
JIeSATENbHOCTH.

HaITpaBJICHUSAX OOIIeH 1
HEOPraHUYECKON XMMUHU, MOKET
HCITOJIE30BaTh UX IS OOBSICHEHHUS
¥ 00pabOTKH MOJTYy4EHHBIX
pe3yJIbTaToB

BJ'Ia[leTb HaBbIKaM¥ ITPUMECHCHUSA
3HAHUI 00IIeH U HEOPTaHUIECKOM
XUMHHU K OOBSICHEHHIO B 00paboTKe
OOJIBIINHCTBA [TOJTYYEHHBIX
pe3yJIbTaToOB

XOpOLIO

HcnpIThIBaeT C10’KHOCTH TIPH
MIPUMEHEHUH 3HAHWHA 00mIen 1
HEOPraHWYECKOH XUMHUH K
00BsiIcCHEHUIO B 00paboTKe
OONBIIMHCTBA TOJyYEeHHBIX
pe3yJIbTaToB

YZAOBIETBOP
UTEIHHO

He crioco6en s dexTuBHO
UCIIOJIb30BaTh CBOU 3HAHMSI B
Hay4YHOU JI€ATEIbHOCTH.

HEY/IOBJICTB
OpHTEIBHO

I1K-5

CITOCOOHOCTEIO
10JIy4aTh u
o0pabaTkIBaTh
pe3yJbTaThl
HAYYHBIX
IKCIEPUMEHTOB ¢
IIOMOIIIBIO
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUH

3HaTh: BO3MOKHOCTH,
JIOCTOMHCTBA U
HEJJOCTATKH, a TaKKe
TpaHULBI TIPHMEHUMOCTH
COBPEMEHHBIX
CTaHIApPTHBIX
po¢eCCHOHATBHBIX
TEXHOJIOTHI1 00paboTKH
pEe3yIbTaTOB HAYYHBIX
IKCIIEPUMEHTOB

B nonnoit mepe 3Haet
BO3MOXKHOCTH, JOCTOMHCTBA U
HEJIOCTAaTKH, a TAKXKE TPAHHLIBI
TIPUMEHUMOCTH COBPEMEHHBIX
CTaH/IapTHBIX TEXHOJIOTHI
00pabOTKH Pe3yIbTaTOB HAYYHBIX
9KCIIEPHMEHTOB

OTJIMYHO

B merom 3HaeT BO3MOXKHOCTH,
JIOCTOMHCTBA U HEIOCTATKU, a
TaKKe TPAHMUIIBI IPUMEHUMOCTH
COBPEMEHHBIX CTaHAAPTHBIX
TEXHOJIOTHH 00paboTKH
pe3yJIbTaTOB HAYYHBIX
9KCIICPUMEHTOB, HO JIOIYCKACT
OTJIETBHEIC OMHMOKHU TPy 00paboTKe
PE3yIBTATOB HAYYHBIX
SKCIICPUMEHTOB U HAYYIHOH
nH(MOPMAITIH C HCTIOTH30BaHHEM
HEKOTOPBIX MPOPECCHOHATBHBIX

TPOrpaMm

XOPOLIO

B ynoBneTBopuTENnbHON CTENEHU
3HAET BO3MOKHOCTH, JOCTOMHCTBA
1 HEJOCTATKH, a TAK)KE TPAHULIBI
MIPIMEHNMOCTH COBPEMEHHBIX
CTaH/JapTHBIX NMPOQEeCCHOHATBHBIX
TEXHOJIOTHI 00paboTKK
pe3yJIbTaTOB HAYYHBIX
SKCHEPUMEHTOB, HO 3aTPYIHSIETCS B
MIPaBUIILHON MHTEPIIPETAIIH
Hay4YHOW MH(OpMALIH

YIIOBIIETBOP
UTETBHO

3HaeT CTaHAAPTHBIC METOIbI
paboTHI Ha IEPCOHATBHOM
KOMIIBIOTEPE, XPaHSHHUS U
nepesayy Hay4HOH HHGOpMany,
HO HE 3HAeT BO3MOXKHOCTH,
JOCTOMHCTBA M HEAOCTATKH, a
TaKK€ IpaHrIIbl IPUMCHUMOCTH
COBPEMCHHBIX CTaHAAPTHBIX
poeCCUOHATBHBIX TEXHOJIOTHI
MOJTy4eHHs ¥ 00paboTKH
PE3yIbTATOB HAYYHBIX
IKCIIEPHUMEHTOB

HEYJIOBIIETB
OpUTEINBEHO

VYMeTh: IIPUMCHSATH

B nosHo# Mepe ymeeT NpuMeHsITh

OTJIMYHO
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COBPEMEHHBIE
CTaHIAPTHBIC
npodeccroHaNbHbIe
KOMIILIOTECPHBIC
TCXHOJIOTUH MOJTYUCHUA
1 00paboTKH
pE3yIbTaTOB HAYYHBIX
IKCIIEPHUMEHTOB

COBpEMEHHBIC CTaHIAPTHBIE
npodeccuoHaIbHbIE
KOMIIBIOTEPHBIE TEXHOJIOTUH
HOJTyYeHHUs1 1 00paboTKH
Ppe3yJIbTaToOB HAY4HBIX
9KCIIEPUMEHTOB

VMeeT NpUMEHSITh COBPEMEHHBIE
CTaH/apTHBIE Npo(deccHoHabHbIC
KOMITBIOTEPHBIE TEXHOJIOTHH
MOJTy4eHHs 1 00paboTKH
Pe3yIbTaTOB HAYIHBIX
9KCIEPUMEHTOB, HO JIOMYCKaeT
OT/IeJIbHbIC HE3HAUUTEIIbHBIE
omuoOKu mpu 06padoTke
PE3yJIbTATOB HAYYHBIX
SKCIIEPUMEHTOB U HAYyYHOU
uH(OpMAaLIUK C UCTIOIE30BAHUEM
mpodeccrnoHaIbHBIX
KOMITBIOTEPHBIX IPOrpaMm

XOpOLIO

B ynoBneTBopuTenbHON CTENEHU
yMeeT IPUMEHSTh COBPEMEHHbBIE
CTaHJApTHBIC MPOGECCHOHATHHEIC
KOMIBIOTEPHBIE TEXHOJIOTUH
MOTy4eHHs 1 00pabOTKH
Pe3yIbTaTOB HAYIHBIX
JKCIIEPUMEHTOB, HO JIOTTYCKaeT
OIMOKU TIPH UCTIOJIb30BAHNN
npodeccrnoHaTbHBIX
KOMIIBIOTEPHBIX IPOTPAMM

YZAOBIETBOP
UTEIBbHO

VMeeT NpUMEHSITh CTaHIapTHBIH
Ha0Op KOMITBIOTEPHBIX ITPOTPaMM
JUIs1 Habopa TeKCTa, TAOJIMYHBIX 1
(OPMYJIBHBIX MATEPHAIIOB C
Ucronp30BaHueM mporpamm Word,
Excel, xpanenust u nepenadn
Hay4YHOH MH(pOPMALUH, HO HE
yMeeT MPUMEHSTh COBPEMEHHbIE
CTaHJapTHBIE NpOQecCHOHANbHBIE
KOMIIBIOTEPHBIE TEXHOJIOTUH
MOJTy4eHHs U 00paboTKH
Ppe3yJIbTaToOB HAY4HBIX
9KCIIEPHMEHTOB

HEY/IOBJICTB
OpUTENBEHO

Bnaners: HaBBIKaMU
HCIIOJIb30BaHUS
COBpPEMEHHBIX
CTaHJAPTHBIX
npodeccCHOHAaNbHBIX
KOMIIBIOTEPHBIX
TEXHOHOFI/Iﬁ HOHy'—IeHI/IH
1 00paboTKH
pe3yJIbTaTOB HAYYHBIX
IKCIICPUMCHTOB

B nonnHo# Mepe BnazeeT HaBbIKaMU
UCIIOJIb30BaHMUSI COBPEMEHHBIX
CTaHJIAPTHBIX NPO(ecCHOHATBHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI
TIOJTy4eHHs 1 00pabOTKHU Pe3yIbTaToOB
HAYYHBIX KCIIGPHMEHTOB

OTJIMYHO

Briageer HaBbIKaMH UCTIONIB30BaHUS
COBPEMEHHBIX CTAHIAPTHBIX
Mpo(heCCHOHATBHBIX KOMITHEIOTEPHBIX
TEXHOJIOTHH TTOTy4YeHHs 1 00pabOTKH
Pe3yIbTaToB HayYHBIX
9KCIIEPUMEHTOB, HO JIOITYCKaeT
HE3HAYMTEJbHBIC OIIMOKU NIPH
HCII0JIb30BAHUH OTACIIbHBIX
KOMITBIOTEPHBIX NIPOrpaMM

XOPOLIO

B ynoBnerBopurensHoi cTeneHu
BIaJICCT HaBBIKAMH HCTIONB30BAHHS
COBPEMEHHBIX CTaH/IapPTHBIX
TEXHOJIOTHH TTIOTy4YeHHs 1 00pabOTKH
PE3yJIBTaTOB HAYYHBIX
9KCIIEPHMEHTOB, HO JIOITyCKaeT

YZAOBIETBOP
UTEIBbHO
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OIIMOKH TIPY UCITIOJIB30BAaHUN
OTJIETIBHBIX IPOTpaMM

Brnageer cranapTHBIMHM METOIaMU HCYNOBJICTE
paboThl Ha NEePCOHATBLHOM OPHTCIIBHO
KOMIIbIOTEpE (BIaJIeeT HABBIKAMU
KOMITBIOTEPHOTO Habopa TEeKCTa,
TaONMMYHBIX U (POPMYIIBHBIX
MAaTepHasIoB C HCIOIb30BaHUEM
nporpamm Word, Excel), xparenus u
TiepeIadn HayqaHoi HH(popMarmm, HO
HE BIIaJIeeT CTAHIAPTHHIMA
npoheCcCHOHATEHBIMHI
KOMIIBIOTEPHBIMH TEXHOJIOTHSIMA
THOJTy4YeHust 1 00pabOTKHU pe3ybTaToB
HAyYHBIX SKCIICPUMEHTOB, OITyCKaeT
rpyOble OLIMOKHM TIPU BHIOOpE 1
HCTIONB30BAHUH OT/IETBHBIX
MPO(heCCHOHATBHBIX KOMITBEOTEPHBIX
TIporpamMm
BIIaJICHUEM 3HaTh: OCHOBHBIE | 3HaeT OCHOBHBIE TPEOOBAHUS K OTIIMYHO
HABBIKAMU TpaBmiIa BEJICHUS | CTEHIOBBIM/YCTHBIM JOKJIA/IaM.
IIPEJCTABIEHHS HAY4YHOH ITUCKYCCUH Odopmnsier npe3eHTarmu ¢ X0pouio
MTOTyYeHHBIX 3HaTh: OCHOBHBIE | HE3HAYHUTEIHHBIMH ONIHOKAMH
pe3ynbpTaToB B | TpeOoBaHuU K | OdopmiisieTnpe3eHTalum ¢ YIOBJIETBOP
BUAC KpaTKux CTEH/IOBBIM/] YCTHBIM CEPhE3HBIMU OIIHOKAMU HUTEIBHO
OTYCTOB U | JOKJIIaJaM IpHU | 3arpynusiercs B 0hopMICHUN HCYJIOBJICTB
Ipe3eHTalun NPECTaBICHUI pesyasraros HUP no npasuiiam OPHUTEIIBHO
MOJIYYEHHBIX
pesynbratoB HHUP
YMeeT BbICKa3bIBaTh CBOIO TOUKY OTJINYHO
3pEHUS U yYacCTBOBATh B TUAJIOTe
Brigenser rmaBHbIC pe3yabTaThI
YmMmeTs: BBICKA3bIBaTh | IPH MOJrOTOBKE K
CBOI0 TOYKY 3PEHHs H | CTEHIOBBIM/YCTHBIM JOKJIAIaM C
y4acTBOBAaTh B AHANore | NPE3CHTAIMAMH MaTepuana
(cTymeHT-CcTyIeHT, Henocratouno aprymeHTHpYyeT TOUKY | XOpOIIO
CTYICHT-TIpENIOaBaTeNb, | 3PCHMS.
CTYICHT-COTPYIHUK He mMoskeT pamxupoBaTh pe3yIbTaThl
nabopaTopun). 10 CTETICHH BAYKHOCTH
K6 YMeTh: BBIIENATH | HesicHO M HeueTKo u3naraer TouKy YAOBJIETBOP
TIK- TJIaBHBIE Pe3yIBTATHl | 3pEHHUSL. UTEIBHO
npu  noaroroske K | HeueTko onmpenenser pe3yabTarsl
CTCH/IOBBIM/YCTHBIM HCCIIEA0BAHUS
HOKJIa/laM. 3aTpyqHsETCs B BHICKa3bIBAHUM CBOEH | HEYIOBJIETB
TOYKY 3pEHUS OpPUTENBHO
3aTpynHIeTCS B ONPEAeIICHIN
TJIABHBIX PE3YJIBTATOB UCCIICIOBAHNUS
Bnageer 6a30BBIMU HaBBIKAMH OTIIMYHO
MIPECTABIICHHUS TTOTYICHHBIX
pe3ybTaToOB B BUIE KPATKUX
Brnaners: BIIQJIETh | OTYETOB U MpE3eHTALUI
HaBBIKAMH ydYacTHs B | BilageeT HaBBIKaMM MPEICTABICHUS | XOPOLIO
MHOTOCTOPOHHEH MOJIyYEHHBIX Pe3yJIbTaTOB B BUJE
Hay4qHOU Oecene, | KpaTKUMX OTYETOB U MpPE3EHTALUN
UCTONB3yss B  yCTHOH | MHorma ommbaercs B HCHOIb30BaHUU
peun  cneuuduyecKyr | TEPMUHOB
XUMUYECKYIO BuageTs: HaBblkamMu YZAOBIETBOP
TEPMUHOJIOTHIO MpEACTaBIEHUS OTYUYEHHBIX UTENbHO
Pe3yibTaToOB B BUAE KPATKUX
OTYETOB
3aTpynHseTcs B HCIIOIb30BaHIN HEYJOBJICTB
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TMPE3SHTALINI B YCTHBIX OTYETAX O OpUTENBHO
TIPOJIETIAaHHOM paboTe

WHora omrbaeTcst B HCIONB30BaHUK | XOPOILIO
TEPMHHOB

[Tyraercst B UCTIONIb30BAHUU YJIOBIETBOP
TCPMUHOB UTCIIbHO
3aTpyaHsIeTCs: B UCIIOJIb30BaHUN HEY/IOBJICTB
TECPMUHOJIOTUN OpHUTECIILHO

7.3. TumnoBble KOHTPOJBHBIC 3aJaHHS WM WHBIE MAaTepUANbI, HEOOXOAMMBIE IS OLEHKU

3HAHUM,

yMEHUH,

HaBBIKOB

u (W1M) ombpITa JEATEITHLHOCTH,
(dbopMUPOBaHUS KOMIIETEHIIH B MPOIIECCE OCBOSHUSI 00pa30BaTEILHOM MTPOrPAMMEL.

OTueT 1o npaxkTHKe B COOTBETCTBUH C 3aJJaHHEM Ha MPAKTHUKY.
OueHOYHBIM CPEICTBOM IO MPAKTHKE SBISAETCS 3alOJTHEHHBIM OTYET IO MPEATUIIIOMHOM
IPaKTUKE 00YYarOIUXCS.

XapaKTepU3yIOLINX

OTaIllbl

Jramnel PesynbraTe! 00ydeHUs Komnerenmus O11€eHOYHEIE
OCBOCHHA CpeacrBsa
1-it sTan 3HaTh: CTaHJapTHBIE meronsl | OIIK-2 - BrageHreM HaBBIKAMU OTtuéT 1o
TOJIy4YeHMUS, UACHTHQHUKALUH A | XMMHYECKOI'0 OKCIIEPHUMEHTA, IIPaKTHKE
SHanus HCCICAOBAHUSI CBOMCTB BEHIECTB U | OCHOBHBIMU CHHTETHUYECKUMU U
MaTepuaioB, TMpaBWiIa OOpa0OTKA H | aHAIUTUYECKHUMH METOJaMHU
opopmIleHUsT  pPe3yNbTaToOB  pabOTHI, | MOJYUYEHHS U UCCIETOBAHUS
HopMbl Th XAMHWYECKHUX BEIIECTB U
peakuui
3HaTh: MaTEMAaTUYECKHII aImapar, OIIK-3 - Otuér o
HEOOXOAMMBIH [T peTIeHuUs CIOCOOHOCTHIO MCIIOIB30BaTh NPAaKTHKE
po(heCCUOHANBHBIX 33J1a4 B 001aCTH OCHOBHBIE 3aKOHBI
XUMUU U MaTepUaIoOBeICHUA €CTECTBEHHOHAYYHBIX
3HaTh: OCHOBHBIE TEOPETUIECKIE JUCLUIUIVH B
TIOJIOKEHUST CMEKHBIX C XUMUCH npodeccHOHANBHON
€CTECTBEHHOHAYYHBIX AUCIUILINH JIESITEIHLHOCTH
3Harh: craHAapTHble MeTonbl moucka, | OIIK-5 - Otuér o
00paboTKM ¥  aHaM3a  HAYYHOH | CIIOCOOHOCTHIO K TIOWUCKY U NPAaKTHKE
nHpOpMaLUK , MpaBuUiIa OOpabOTKH W | MEPBUYHON 00pabOTKe HAyYHOH
oopmIleHUs  pe3yJbTaTOB  TIOWCKA, | M HAYyYHO-TEXHUYECKOU
00pabOTKM M aHATN3a nHpopMaIu
3HaTh: OCHOBHBIE XapakTepuctuk u | OIIK-6 - Or4ér no
CBOMCTBAa KOMIIOHEHTOB XHMHYECKHUX | 3HAHHEM HOPM TEXHUKH IIPaKTHKE
MPOW3BOACTB: THUNBl M  CTENEeHb | O€30MACHOCTH U YMEHUEM
BO3JIEHCTBUSA XUMUYECKUX | peajlu30BaTh UX B
MPENNPUATHI Ha OKPYKAIOUIYIO Cpey, | T1a00paTOPHBIX U
mpaBwmiia pabOTHl Ha 00OPYAOBAaHUHM W | TEXHOJIOTHUYECKUX yCIOBHSIX
TEXHHUKH 0€30TaCHOCTH
3HaTh: ocHOBHBIE MeTonbl cuHTe3a u | ITK-1 Otuér no
aHaln3a XUMHUYECKHUX BEIIECTB, | CIOCOOHOCTHIO BBHIIOIHATH MPaKTHUKE
MPUHIOWIA  padOThl  CTaHAAPTHBIX | CTAaHIAPTHBIEC OTIEPAINH I10
J1a00paTOPHBEIX TPHUOOPOB. TIpeAJIaracMbIM METOANKAM
3HaTh: CTAaHAAPTHBIE METOBI IIK-2 Otuér 1o
IIPUMEHEHUS! COBPEMEHHOMI BJaJicHHEM 0a30BBIMU HPaKTHKE

amnmnapaTypsl IpU IPOBEICHUU
HAy4YHBIX MCCIEIOBaHUM,
UACHTH(PUKALUHN U UCCIIeJOBaHHS
CBOWCTB BEIIECTB U MaT€pPHAJIOB,
paBuiIa 00paboOTKH U OPOPMIICHIS
pe3yabpTaToB padoThl, HopMbl Th

HaBBIKAMHM MCITOJIb30BaHUs
COBPEMEHHOM anmnaparypsl Ipu
MIPOBEICHUN HAYYHBIX
HUCCIIEI0OBaAHUI
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3Hate:  ocHoBHble  dTanbl  u | [IK-3 Brnagenuwem cuctemoit Oruér mo
3aKOHOMEpPHOCTH  (popMupoBaHus | pyHIaMEHTATBHBIX TpaKTHKE
(byHIaMeHTaIBHBIX XUMHUYECKUX | XUMHUYECKUX IMOHSITHM.
MOHSTAN
3HaTh: OcHOBHBIe OJTtambl pa3sutus | [IK-4 Oruér 1o
XHMHH; CHOCOOHOCTBIO MIPUMEHATH IIPaKTHKE
Hay4YyHbIC  JIOCTMXKCHHS  HauOOJiee | OCHOBHBIC €CTCCTBCHHOHAYYHEIC
BBIIAIOITUXCS OTEUECTBEHHBIX W | 3aKOHBI WM  3aKOHOMEpPHOCTH
3apyOeKHBIX XHMHKOB, pa3BUTUS XHMHYECKOW HAYKH
YX BKJIQJ B Pa3BUTHE XUMUHU. pU  aHajgu3e  IOIYUYCHHBIX
pe3yNIbTaTOB
MOJTyYEHHBIX PE3yIHTaTOB
3HaTh: BO3MOXKHOCTH, JOCTOMHCTBA U K-5 - Otuér 1o
HEIOCTAaTKH, a TAaKXKE TPaHUIIbI CIOCOOHOCTBIO  TMOJIy4aTh U NPAKTHKE
MPUMEHUMOCTH COBPEMEHHBIX o0OpabaTsIBaTh pe3yIbTaThl
CTaHIAPTHBIX MPO(ecCHOHATHHBIX HayYHBIX  OKCIIEPUMEHTOB  C
TEXHOJIOTHI 00pabOTKH pe3yIbTaTOB TIOMOTIIBIO COBPEMECHHBIX
HAYYHBIX 3KCIIEPUMECHTOB KOMITBIOTEPHBIX TEXHOJIOTUH
3Hath: OcHOBHBIe mTpaBuia BeneHus | IK-6 - Oruér 1o
Hay4YyHOU AUCKYCCHUU BJIaICHUEM HaBBIKAMU IIPAKTHKE
3Hatk: OCHOBHBIC TpeOOBaHUS K | MPEJACTABICHUS  TOJYYCHHBIX
CTCHIOBBIM/YCTHBIM ~ JIOKJaJaM TMIpH | pe3yJbTaToB B BHUAEC KPaTKHX
MpENICTaBICHUHT MOJTy9YEHHBIX | OTYETOB W MIPE3CHTAINI
pesyinbratoB HUP
2-# atan
YMeTh: BBIIONHATH CTaHAAPTHBIE OIIK-1 - criocoOHOCTBIO Otuér no
Ymenus neicTBus (K1accu(uKams HCII0Nb30BaTh MOJyUYECHHbIE NpaKkTHKE
3HAHUS TEOPETUIECKIX OCHOB
BEIIECTB, COCTABIIEHUE CXEM (bYHIAMCHTATEHEIX PA3ICTOR
IPOLECCOB, CUCTEMAaTU3aLIUA XUMHH TIPU PEHICHAN
JAHHBIX ¥ T.II.) C yY€TOM OCHOBHBIX | MPO(ECCHOHANBHBIX 3124
MOHSTUN M 001X
3aKOHOMEPHOCTEM,
(bopMyIHUpyeMBIX B paMKax
0a30BbIX XUMHUYECKHUX TUCITUTLINH
YMeTh: pemarh TUMIOBBIC yUeOHbIC
3aJ1a4y¥ 110 OCHOBHBIM (0a30BBIM)
XAMHAYECKUM JTUCHUTLIMHAM
YMeTh: IPOBOAUTH ITPOCTHIE OIIK-2 - BmageHneM HaBBIKAMHU Oruér mo
XUMHUUYECKHUE OIIBITHI I10 XUMHUYCCKOI'0 OKCIIEPUMCEHTA, [IPAKTUKE
NP UIaraeMbIM METOIHKAM OCHOBHBIMU CUHTETUYCCKHMHU U
AHATNTHYECKAMHU METOAAMHU
TIOJTYYCHUS ¥ HCCIICIOBAHS
XUMHYECKUX BEUICCTB U
peakLuii
YMeTh: penaTh TUITOBbIC YICOHbBIE OIIK-3 - Oruér mo
3aJla4¥ 10 OCHOBHEIM paszjeiiam CIIOCOOHOCTBIO UCIIOJIB30BaTh [IPAKTUKE
MaTEMaTHKH M €CTECTBEHHOHAYYHBIX OCHOBHBIC 3aKOHBI
MCIIIHH €CTECTBEHHOHAYJHBIX
JUCIIUILIVH B
poecCUoHaTBHON
JIeSITETHOCTH
YMeTb: mpoBoauTh aHan3 HaydHoi | OIIK-5 - Otuér o
CIOCOOHOCTBIO K TMOUCKY U NPAKTUKE

uH(hopManuu U GOPMYIUPOBKY Ha
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HUX OCHOBEC BEIBOJOB U

TIePBUYIHON 00pabOTKE HAYIHOM

NPETIOKECHUH U HAYYHO-TEXHUYECKOMN
uHpOpMaLIH
YMeTh: UCTIOIB30BaTh TEXHUYECKUE OIIK-6 - Otuér o
CpEICTBa Ul M3MEPEHHS OCHOBHBIX 3HaHMEM HOPM TEXHHKH TIpaKThKe
[apaMeTPOB TEXHOIOTHIECKOTO 0e30macHoCTH 1 yMEHHEM
mpomecca peam30oBaTh UX B
JTa00OpaTOPHBIX U
TEXHOJIOTHYECKUX YCIOBHIX
YMeTh: BBITIOTHSITH OCHOBHEIE IK-1 OTtuéT 1o
OTepaIHH BBIIONHIEMBIE IPH CHHTe3¢ | CIIOCOOHOCTBIO BBINOJIHSTH HpaKThKE
Y QHAJIM3€ XUMUYECKHMX COEIUHEHHUMI CTaH/apTHBIC OTICPAITAH 110
MpeayIaraeMbIM METOIHKAM
YMeTh: MPOBOIUTE XUMUUECKHE K-2 Ortuét no
AKCIIEPUMEHTHI ¢ UCITOJTH30BAHUEM BlIaJIeHuEM 0a30BbIMU HPaKTHKE
COBPEMEHHOM annaparypbl HaBbIKaMH HSHOHBSOBaHHﬂ
COBPEMCHHOM ammaparypsl pu
MIPOBEJICHUH HAYYHBIX
HCCIIeIOBAHUHN
VYMeTs: npumeHsatb  ocHoBHbIe | [IK-3 Bnanenune cucremoit Or4ér no
(dbyHIaMeHTaTbHBIC XUMHUYECKHE | PyHIaMEHTATbHBIX TpaKTHke
MOHSATHUSI XUMHYCCKHUX IOHATHH
YMeTh: OlleHUBaTh XMMUYECKHUE K-4 Otuér o
TIOHSATHS U 3aKOHBI B CIIOXKHOM crcTeMe | CTIOCOOHOCTBIO MPUMEHATH TIpaKThKe
BO33peHHUil COBPEMEHHOI XHMHHU OCHOBHBIE €CTCCTBCHHOHAYYHEIC
3aKOHBI M  3aKOHOMEPHOCTHU
pPa3BUTUS XHMHUYECKOW HAYKH
NP aHajgM3¢  IOIYYCHHBIX
pe3yabTaTOB
YMeTh: MPUMEHSTh COBpEMEHHbBIE MK-5 - Oruér no
CTaHJAapTHBIC MPOQECCHOHATLHBIC CIIOCOOHOCTBIO  TOJIy9aTh | TPaKTHKE
KOMITBIOTEPHBIE TEXHOJIOTHH 00pabaTrIBaTh pe3yabTaThl
MOJTy4eHUsS U 00paOOTKHU PE3yJIbTaTOB | HAYYHBIX  3KCICEPUMEHTOB  C
HAyYHBIX 3KCIIEPIMEHTOB ITOMOIIIBIO COBPEMEHHBIX
KOMITHIOTEPHBIX TEXHOJIOTHIA
YMeETh: BBICKa3bIBATh CBOK TOUYKY MK-6 - Oruér no
3pEHHS U y9acTBOBAThH B JHAIIOTE BJIAICHUEM HaBbIKaMHU TPaKkTUKE
(CTYeHT-CTY/IEHT, CTYNEHT- TIPEACTABIICHAS  TTOJTYYEHHBIX
MPEToAaBaTeNb, CTYICHT-COTPY THUK PE3yIIPTATOB B BHAC KpaTKHX
OTUYETOB U MPE3CHTALIHMA
nmabopaTopun).
YMeTh: BBIJICNATH TJIABHBIC PE3YJIHTATHI
MIPH MTOATOTOBKE K CTEHOBBIM/YCTHBIM
JOKJTa/IaM.
3-11 aTan Brnaners: HaBbIKamMu pabOTHI C OIIK-1 - ciocoOHOCTEBIO OtuéT o
y4eOHOI JTUTEepaTypoii 0 OCHOBHBIM HCIIOJIB30BATh MOJIy4Y€HHbBIE HIPaKTUKE
Brazers XUMHYCCKUM JUCIUILIHHAM 3HAHUSA TCOPETUYECKUX OCHOB
HaBbIkamu (yHIaMEHTANIBHBIX Pa3ieoB
XUMWH TIPH PEIICHIH
PO ECCHOHATTFHBIX 3a]1a4
BnaneTrs 6a30BbIMH HaBBIKAMHU OIIK-2 - BnajicHHeM HaBBIKAMH Oruét no
XMMHYECKOI'0 SKCIIEPHUMEHTA, TIPaKTHKE

MIPOBEICHUS] XUMUYECKOTO
SKCIIEPUMEHTa U 0(pOpPMIIEHUS €ro
pEe3yNbTaToOB

OCHOBHBIMH CMHTCTUYCCKUMHU U
AHAJIMTHYCCKUMHU MCTOIaMH
MOJIYy4YCHUA U UCCIICIOBaHUA
XUMHUUYCCKHNX BCIICCTB U
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peaxiui
BrageTs: HaBbIKaMu paboTHI ¢ OIIK-3 - OTuér 1o
y4eOHOM JINTEpaTypoil, OCHOBHOU CIOCOOHOCTBIO UCTIOB30BATh IIPAKTHKE
TEPMUHOJIOTHEN U MTOHATUIHBIM OCHOBHBIE 3aKOHBI
amnmapaToM 0a30BBIX MATEMATUYECKUX | €CTECTBEHHOHAYIHBIX
Y €CTECTBEHHOHAYYHBIX JUCIIUILINH JTUCITUTUTAH B

poecCUoHaTbHON

JIeSTENbHOCTH
Braaners 0a3oBeiMu HaBbikamu noucka, | OIIK-5 - Oruét no
1 00pabOTKM HayuHOU HH(OPMALUH CIIOCOOHOCTBIO K MOUCKY TIpaKTHKE

MepBUYHOM 00pabOTKe HAyJIHOM

U HAYYHO-TEXHUYECKON

rnH(pOopMaIu
Brnaners HaBbikamu paboOTHI HA OIIK-6 - Oruér o
XHUMHYECKOM 000y I0OBaHUH, SHaHHCM HOpM TCXHIKH rpaKTiKe

- 0e301acHOCTH ¥ YMEHHEM

MPUHIMIIAMHU pacyera DEATH30BAT HX B
TEXHOJIOTUYECKUX PEKUMOB 11a6OPaTOPHBIX U

TEXHOJIOTHYECKUX YCIOBUSIX
Brnaners: HaBbIKaMU BBITIOJTHEHUSI nK-1 Otuér 1o
CTaHJApTHBIX ONEpaLui 1Mo CHOCOOHOCTBIO BBITIOJHSITH IIPAKTHKE
MpeagaraéMblM METOAUKaM CTaHAAPTHBIEC ONEPALIMH 110

NpeAIaraéMblM METOANKAM
Bragets 6a30BBIME HaBBIKAMH K-2 Otuét o
WCTIOJIb30BaHUST COBPEMEHHOI BJIaficHHEM 0a30BBIMU TPaKkTUKE
armapaTypbl IPH TPOBEICHHHN HaBBIKAMH HCTIONb30BAHHS
HAYTHHIX HCCENORAHMI COBPEMCHHOU ammaparypsl Ipu

MPOBEICHUN HAYYHBIX

HCCIICIOBAHUI
Bnanmers cucremoit 6a30BbIX [IK-3 Bnagenuwe cucremoit Oruér no
(byHIaMEHTAIBHBIX XUMHUECKUX (byHIaMEHTaTBHBIX TpaKTHKE
TTOHSITUMN XAUMHUYECKUX MMOHSTUMN
Braagers: HaBBIKAMU 005A3aTEIHLHOIO IIK-4 Otuér 1o
03HAKOMJICHUS C MPEIBICTOPUEH TOTO CIOCOOHOCTBIO IPUMEHATH HPAKTHKE
WJIM UHOT'O BOIIPOC ITOCTaBJIEHHOIO B OCHOBHBIE €CTECTBCHHOHAYYHBIE
€ro MPaKTUYECKOW HAYUHOU U 3aKOHBI M  3aKOHOMEPHOCTHU
MeJaroruueckoi JesiTeNbHOCTH. pa3BUTHS XUMHYECKOW HAYyKH

Ipd  aHajau3e  IOJYYEHHBIX

pe3yIbTaTOB

MOJIYYCHHBIX PE3yIbTaTOB
BrageTs: HaBbIKaMU UCIIOJIB30BAHUS HOK-5 - Oruér 1o
COBPEMEHHBIX CTaHIAPTHBIX CIIOCOOHOCTBIO ~ TONYYaTh U TIPaKTHKE
NPOpECCHOHAIBHBIX KOMIbIOTepHbx | 0Pa0aTBIBATE pE3yIbTATRI
TEXHOJIOTHI Oy4YeHHsI 1 00pabOTKH HAYHHBIX - SKCIICPHMCEHTOB €

[IOMOILBIO COBPEMEHHBIX
Pe3yIbTATOB HAYYHBIX IKCICPUMEHTOB | | o0 DHBIX TEXHOJOTHiL
Bnaners: BnageTe HaBbIKAMU y4YacTHUs IIK-6 - Oruér 1o
B MHOTOCTOPOHHEH Hay4HOI Oecene, BIIaJCHUEM HaBBIKAMU IIPaKTHUKE
HCIIONB3Ysl B YCTHOH peun NPEACTABICHUS  IOJIYYEHHBIX
crenu(pUISCKyr0 XUMUIECKYIO pe3yabTaTOB B BHUIE KPATKUX
TEPMUHOJIOTHIO OTUYETOB U MPE3CHTALNH

7.4. Metoauueckne MaTepHualbl, ONPEIEISIIOIINE IPOLIETyPbl OLIEHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEIHHOCTH, XapaKTePU3YIOLIUX Tanbl POPMUPOBAHUS KOMITETEHITHIA.
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Otuer oOydwaromerocsi OIICHWBACTCS KaXKIbIM IE€JarorM4ecKuM pabOTHUKOM U
BBICTABJISIETCS 110 MATHOAIIBHOM crUCTeME.

«OTIMYHOY - TOKA3aH BBHICOKUM YPOBEHb CAMOCTOSATEIBHOCTH, OTCYTCTBYIOT CYILIECTBEHHbBIE
HesloueThl B 0DOPMIICHUHU OTYETa, €CTh OTBETHI HA JTOMOJIHUTEIbHbIE BOIPOCHI

«Xopouio» - MoKa3aH CpeAHHH ypOBEHb CAMOCTOATEIbHOCTH, UMEIOTCSI HECYILECTBEHHBIE
He/loueThl B 0hOPMIICHUHU OTYETa, €CTh OTBETHI HA JIOMOJIHUTEIBbHbIE BOIPOCHI

«YIOBIETBOPUTEIBHO» - I[IOKa3aH HU3KUH YPOBEHb CAMOCTOSATEIbHOCTH, HMEIOTCS
HECYIIECTBEHHbIE HEI0UeThl B 0()OPMIIEHUHU OTYETA, €CTh MPOOENIbl B OTBETAX HA JIOMOJIHUTEIIbHBIE
BOIPOCHI

«HeynoBneTBOpUTEIbHO» - TOKa3aH HHU3KUM YpPOBEHb CaMOCTOSTEIbHOCTH, HMEIOTCS
CYILIECTBEHHbIE HEAOYETHI B O(DOPMIIEHUHU OTUYETA, HET OTBETOB HA JIOTIOJHUTEIbHBIE BOIPOCHI

[IpuMepHBIE BONIPOCHI K 3a4eETy:

1. OcHoBHbIE TIOHATHS XHMHYECKOH TEPMOAMHAMHKHU: cHUCTeMa, ¢aza, KOMIIOHEHT.
TepMmoarHaMHuyecKkue MEpeMEHHblE. OKCTEHCHUBHBIE M WHTEHCUBHBIE IepeMeHHble. [loctymar
paBHOBecus. HyneBoil 3aKOH TepMOAMHAMUKH.

2. YpaBHEHHS COCTOSIHHS CUCTEMBI. Y paBHEHHE COCTOSHHS UICATBHOTO Ta3a. Y paBHeHHe BaH-
nep-Baanbca s peanbHoOro rasa. Bupuanbable ypaBHEHUSI.

3. Tlepssrii 3akoH TepMoanHamMuKH. Ero popmynupoBka u cinenctBus. OyHKIIUN COCTOSIHUS U
¢bynkun nytu. Temora, paboTa U U3MEHEHHE BHYTPEHHEH YHEPTHH AJIsl PA3TUYHBIX MPOIIECCOB B
UACaNbHOM rasze. ODHTaiblMsl. BblunciieHne W3MEHEHUN BHYTPEHHEH SHEPIUM W DHTAIBIUU M3
ONBITHBIX TAHHBIX.

4. 3axon I'ecca. Terutotsl peakuuit Qy 1 Qp. CTaHnapTHbIE SHTAIBIINN XUMHUYECKUX PEaKIUi.
DHTanbIUU 00pa30BaHUS XUMUUYECKUX COSIMHEHUN.

5. Temnoemkoctu. VX ompeneneHue B KJIAaCCUYECKOM M CTATUCTUYECKON TEPMOIMHAMMKE.
Hcnonb3oBaHUE TEMIOEMKOCTEHN AJI1 paCYETOB U3MEHEHHSI SHEPTUH, SHTAIBIIUYA U SHTPOIIHH.

6. 3aBHCHUMOCTb SHTAJIBINI XUMUYECKUX peakluil OT TemnepaTypsl. Y paBHenue Kupxroda.

7. BTtopoii 3aKOH TEPMOIWHAMHKH. OHTPONHUS, Kak (QYHKIHUS COCTOSIHUS. VI3MeHeHwme
SHTPOIUH MPH HEOOPATUMBIX MPOLECCAX.

8. Maremartudeckuii anmapar TepMoauHamMuku. DyHIaMEHTaIbHOE ypaBHeHHe [ mnOOca.
BHyTpeHHsIs sHeprus, Kak ogqHOpoAHas (GyHKIUS 00beMa, SHTPOIHMH U YHCIa MOJEH. YpaBHEHHE
['u60ca-/lrorema. TepmomuHamuueckue moTeHIMaNbl. CooTHomeHuss MakcBemia ©u - HX
UCIIOJIb30BaHUE MIPH PacyeTax SHEPTHH, SHTAIBIINU U SHTponuu. Y paBHenue ['uboca-I'enpmromnsia.

9. TepMoamHamMuUYecKHe TMOTEHIIMATIBI (XapaKTEPUCTHUYECKUE (YHKIIMHM) M HMX CBOWCTBA.
Paznuunbele  ¢opmbl  3amMcH  YCIOBUH — TEPMOAMHAMHYECKOro  paBHOBecHs.  Kpurepuii
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IPOLECCA.

10. Xumnueckuii noreHnuai. Ero pasnuunsie onpeaeneuus. CriocoObl BEIYUCICHUS U3MEHEHUI
XUMHYECKOr0 MOTEHIHAJIA B TEPMOJWHAMHMKE M CTaTUCTUYECKOM TEPMOJIMHAMHKE. XHUMHUYECKUI
MOTEHLMAI U CTAaHAAPTHBIA XUMHUUYECKUW MOTEHIMAJ MIACAJbHOrO ra3a. XMMUYECKUN MOTEHLHAI
peabHBIX Ta30B U €ro pacyeThl 0 METOY JieTydecTH ((pyruTUBHOCTH) JIptouca.

11. Xumuueckue paBHOBECHS B 3aKPBITBIX CHCTEMAax. YCJIOBHE XUMHYECKOI'O PaBHOBECHS.
N3otepma xumudeckoi peakiuu. CtanmaptHas sHeprus [ m606ca XUMHUUIECKON PeaKIum.

12. Xumnyeckue paBHOBecusi B ra3oBod (aze. Pasnmuunble (opMbl 3amucH  KOHCTaHT
PaBHOBECHS U CBSI3b MEXKI1Y HUMHU. 3aKOH JIEUCTBYIOIIMX MAacC U €ro TEPMOJIMHAMUYECKUN BBIBOJ.

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

14. ®a3zoBbie paBHOBECHS] B OJHOKOMIIOHCHTHBIX CHCTeMax. YpaBHeHue Kraneiipona
Knaysuyca. Ero mnpumeHenume K mpolueccam IUIaBICHHSA, CyOJMMalMd W HCHApEHUs B
OJTHOKOMITOHEHTHBIX cucteMax (Ha mpumepe HpO). ®azoBeie mepexoapl nepBoro poaa. da3oswie
IIEPEX0/Ibl BTOPOTO poja.

15. OcHOoBHbBIE TOHATHS TEPMOAUMHAMHUKU pacTBOpoB. (DYHKIMHM CMEIIECHUs, HU30bITOYHBIE
¢yHkuuu cmemenus. MonpHast sHeprust [ m66ca cmemenus. MneansHsie pacTBopbl. 3akoH Payns u
3akoH ['eHpu. CTaHIApTHBIA XUMHUYECKUHA TOTEHUHATI KOMIIOHEHTAa B JKUIKOM U TBEPIOM
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pactBopax. CTaHAapTHBIE COCTOSIHUS "IYMCTOE BeIIecTBO" U "0eCKOHEUHO-pa30aBICHHBIA pacTBOp".

16. Heuneansuble pacTBOpbl. Meton axkTuBHOcTel Jlbtonca. Boerumcnenue kod3QQUIEHTOB
AKTUBHOCTH W3 OKCIEPUMEHTAIBHBIX IaHHBIX [0 JaBJICHUIO Iapa KOMIIOHEHTOB pacTBOPA.
TepmoauHaMuyeckast kiraccu(puKanus pacTBOPOB.

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

18. YpaBuenuss ['ub6ca-/lrorema-Maprysneca. O6o0meHHoe ypaBHeHue I['nb6ca [lrorema.
MonbHble (MHTETPaJIbHBIC) U MAPIHAIbHBIC MOJIIEHBIC BEIIMIHHEI.

19. IlpaBuino a3 ['m66ca u ero mpuMeHeHUe K pa3IMYHbIM AHAarpaMMaM COCTOSHHUS OMHApPHBIX
cucteM (mpocTtas 9BTEKTHUKA, JAMarpaMma C KOHTPYEHTHO M HMHKOHTPYEHTHO TUIABSIIIMMCS
COCTMHCHUEM ).

20. PaBHOBecHe )XKHIKOCTD - MMap B JBYXKOMIIOHEHTHBIX CHCTeMax. Pa3u4HbIe BUIBI AHarpaMm
coctosiauss B koopmunHatax: P(Xi, Vi)-TK(Xi, Vi)-Xi(yi). Aseorpomubie cmecu. 3akoHbl ['nbdOca
Konosanoga.

21. XuMuyeckue paBHOBecHs B pacTBopax. KOHCTaHTBI paBHOBECHs IpU Pa3IMYHOM BbIOOpE
CTaHJAPTHBIX COCTOSIHUM JJIS YYaCTHUKOB PEaKIHH. XWMHUYECKOe PaBHOBECHE B paz0aBICHHOM
pactBope. BnusHue wuHepTHOro pactBoputens. [‘ereporeHHble XUMHUYECKHE pPaBHOBECHS C
oOpa3oBanueM u 0e3 00pa3oBaHMs TBEPIBIX PAaCTBOPOB. 3aBHCHMOCTh KOHCTAHT PaBHOBECHS OT
temnepartypsl. 306apa Baut-I'odda u ee unterpupoBanue.

22. Tpernii 3akoH TepmoanHamMuku. Gopmynuposka Heprera u hopmynuposka [Inanka.

23.PacueTbl KOHCTAaHT paBHOBECUS C MWCIOJIb30BAaHMEM TaOJUI] CTAaHJAPTHBIX 3HAYEHUH
TEPMOJUHAMHUYECKUX (QYHKIUI U TpuBeaAeHHOM 3Heprun ['nboca.

24. Kunetnueckass kpuBas. Ee BuA U1 MCXOIHBIX, INPOMEKYTOUHBIX BEIIECTB M MPOIYKTOB
peaxiuy. Beraucnenne cKopocTH peakiiuy 0 KHHETHIECKAM KPHUBBIM.

25. Kunetnueckas kpuBasi. CKOPOCTh XUMHUYECKOW peakLuu B TOMO(a3HOM cUCTEME U CKOPOCTH
no komrnoHeHTaM. CpenHsisi W UCTUHHAs CKOpPOCTH. BplumcieHue CckopocTd 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 KOHCTAHT CKOPOCTH U3 ONBITHBIX
JAHHBIX..

29. 3aKkoH JIeHCTBHA Macc U yCJIOBHs ero npumeHenusi. Koncranra ckopoctu peakuuu. [lopsaok
peakiuu (CyMMapHBIH, IO UCXOIHBIM PeareHTaMm).

30. AuddeperunanbHblii 1 HHTETPAIbHBIA METObI ONPEACICHHS MOPSAKA PEaKIHH.

31. 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH OT TeMIEepaTypbl. YpaBHEHHE AppEeHHycCa, BBIYMCICHHUE
SHEPrMM AaKTHUBAIMM M MPEIIKCIIOHCHLIUAIBHOTO MHOXHTEIS M3 SKCIECPUMEHTAIbHBIX
JAHHBIX.

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

a. OOpatumble peakuuu. KuHermdeckoe yciaoBHE pPABHOBECHs, KOHCTAHTA pPABHOBECHS.
VYpaBHeHHE A1 CKOPOCTH OOpaTUMON peakiMM MEepBOro IMOpsaKa. BeluuciieHHEe 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 COEIMHEHU,
HAKOIUICHUS MPOAYKTOB PEAKIIMIA WM COOTBETCTBYIOIIMX HAYAIBbHBIX CKOPOCTEH.

33. Onpenenenue katanmsa. OOmuMe MpUHIUIBI Katanu3a. Ponb katanmm3a B xumuu. [Ipumepsr
MEXaHU3MOB KaTaJTUTUYECKUX PEaKIuil.

a. Karamutnueckume peakiuu. KucinorHo-ocHoBHOM — katanm3. KuHeTnueckuid — aHaiu3
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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.
61.

62.
63.

MEXaHW3MOB CIIeU()PUIECKOTO KUCIIOTHOTO KaTanu3a (Ha MpuMepe HOIMPOBAHUS alleTOHA).
ABTOKaTanu3.

Karasmrnueckue peaknuu. @epMeHTaTUBHBINA KaTaIn3. Y paBHEHUE U KOHCTaHTa Muxasiuca.
TepMoarHaMUYECKUN aCIEKT TEOPUH a0COTIOTHBIX CKOPOCTEH PeaKIuu.

PanukansHO-1IenHBIE peakiuu. Hepa3BeTBiieHHbIE LIETIHbIE Mpoliecchl. [IpuMepsl 01HO-, 1BYX-
Y TPEXLIEHTPOBBIX LEMHBIX peakiuii. OCHOBHBIE 3JIEMEHTAPHBIE CTAINU LEMHBIX MPOIIECCOB.
PanukanpHO-1IeNHBIE peakuu. DHEprusi akTUBallMK LEenHoro mporecca. OOpbIB Lened u
JUMUTHUpYIOIIas cTaaus npouecca. J[imHa uenu.

Kunernueckuil aHanus pagukaibHO-IEMHBIX peakui (IPUMEHEHNE YCIIOBUS JJIMHHBIX Lenei
U METOoJa KBa3WCTALMOHAPHBIX KOHLEHTpPAUUW MpU BBIBOAEC YPAaBHEHHS MJII CKOPOCTH
LIETTHOTO TIPOIIecca).

Knaccuueckass Tteopust  3neKTponuTHUEecKOoW — aucconuanuu. (OCHOBHBIE — IOJIOKEHUS.
Henocrarkn.

CoBpeMeHHasi KOHIEMIUS SJICKTPOIUTUYECKON aucconuanvu. MexaHu3Mbl 00pa3oBaHUS
PacTBOPOB BJIEKTPOJIMTOB.

TepMoMHaMHUECKUE CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

Teopus mexxuonHoro Bzanmojelictus Jlebas-I'tokkens. Pacuer koaddunimenTa akTHBHOCTH.
Ob6nacte mnpumeHeHus YpaBHeHuil J[lebas-I'tokkenss mepBoro, BTOPOTO U TPETHETO
MPUOTIMKEHUS

HepaBHoBecHbIE sIBIIEHUS B paCTBOpaXx 3JEKTPOJIUTOB.

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

VpaBuenust Kombpayma u Kpayca-bped, ux mnpuMmeHeHne K CHWIBHBIM U CJIaObIM
3JEKTPOJIUTAM.

Dddexter Buna u Jlebas-Danpkenranena. Y pasaerrne Onzarepa. O0J1acTh €ro mpuMeHEHUS.
lanpBanmyeckut snemeHt. llpaBuiia MexayHapoJAHOW KOHBEHUHMHU O TalbBAHWUYECKOM
snemente u DJIC.

TepMonrHaMMKa HIEKTPOXUMUYECKHX pPEaKIMi B TalbBAHUYECKOM »JJIeMEHTe. BinsHue
temneparypsl Ha OJJIC »snextpoxmmmueckoit cuctembl. Pacuer AG, AH wu AS nns
ANEKTPOXUMUYECKUX CUCTEM.

[IpyrunHBI BOSHUKHOBEHHMSI CKayKa MMOTEHIMala Ha KOHI[aX 3J€KTPOXUMHUUYECKOM LIETIH.
Juddy3nonnsnii moreHuan. [IprauHbpl BOSHUKHOBEHHSI. METObI SIMMUHUPOBAHHS.
DnektpoaHsle noTeHuManbl. Bogopoanas mkana. Cranaaptaas 91C uenu.

Knaccudukanus smektpoaos. [Ipumepsl. YpaBaenus HepHcTa U1t STHX JIEKTPOJIOB.
DneKTpoXuMHUecKne cuctembl. Wx kimaccupukanmus B 3aBUCUMOCTH  OT  MPHPOJBI
Bo3HukHOBeHU: DJIC.

N3mepenue DJIC kak mMeTon (PU3MKO-XUMUYECKOTO HccienoBanusi. OmnpeneneHne KOHCTAHT
IMCCOIMAMKM  cIa0bIX d3JEKTpOIuTOB, pH pacTBOpPOB, NpPOHM3BENEHUS PACTBOPHUMOCTHU
meromom DJIC.

OcHOBHBbIE IPU3HAKU PABHOBECHBIX 1 HEPABHOBECHBIX 3JIEKTPOXUMHUECKUX CHCTEM.
XUMHUECKOE IEHCTBHE 3JEKTPUUYECKOTr0 TOKa. BbIX01 BellecTBa 1o TOKy.

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

JlumuTHpyrOIIME CTaUU B 3JEKTPOXUMHMUYECKUX peakuusax. [lomsipuzanus snexkTpoja U TOK
oOMeHa.

Juddy3noHHas KUHETHKA 3JIEKTPOAHBIX TMPOIECCOB: TPU OCHOBHBIX YpaBHEHHS, BBIBOJ
YPaBHEHUS MOJSIPU3AMOHHON KPUBOM.

OxpanHa Tpya B XUMHUYECKOH 1a00opaTOpHH.

OxpaHa Tpy/ia Ha XUMHUYECKOM IPOU3BOJICTBE.

@dakTopel  OMacHble ¥  BpeIHbIE MPOU3BOACTBEHHbIE. (pU3MUECKHe; XUMUYECKUE,
OMOJIOrMYECKHE; ICUXO0JIOTHUYECKHE.

[IpaBuna obpaiieHus ¢ 3MeKTPooOOPYI0BAaHHEM B XUMUYECKOH J1a00paTOpuu.

[IpaBwia oOpameHuss ¢ 00OpYIOBAaHUEM JJICKTPUYCCKUM: OSJIEKTPOIUIUTKH, CYIIHIHHBIC

31



mKappl M TEPMOCTATHI, DJEKTPONEYH, NUPUOOPHI [UIS BBIIAPUBAHUS, NEPErOHKH U
BBICYIITMBAHUS C 3JIEKTPOHATPEBOM H T.II.

64. Onacuble (akTOpsl BOSHUKHOBEHHS TOXKapa: IJIamsi U WCKPHI, MOBBIIMICHHAS TEMIIepaTypa
OKpY XKarollel cpepl, TOKCHYHbIE MPOAYKTHl TOPEHHS U TEPMHUYECKOTO PA3I0KEHHsS, JbIM H
zp.

65. BTopuuHbIe TPOSBIEHUS OMACHBIX (PAKTOPOB TOXKApa: OCKOJIKH, YacTH pPa3pyLIMBIIHXCS
anrmaparoB, KOHCTPYKIWH, TOKCHYHBIE BEIIECTBA U MAaTEPUAIIbI, BHIIICIIINE U3 Pa3pyIICHHBIX
anmnapaToB M YCTaHOBOK; JJIEKTPUYECKUI TOK, BO3HHKIIHMHA B Pe3ysIbTaTe BHIHOCA BBICOKOTO
HaTPSDKCHUS Ha TOKOIIPOBOISAIINE YaCTH KOHCTPYKIIHH, almaparoB.

66. CpeactBa M crmocoObl TYIIEHHS TOXApPOB M BO3TOPAHUS: YTJICKUCIOTHBIE, TOPOIIKOBHIC
OTHETYILINTENH, ac0ECTOBOE MOJIOTHO, a TAKXKE BOJONPOBOIHAS BOJA.

67. 3amuTa OT MOpaKEHHS HEKTPUIECKIM TOKOM.

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

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

70. CpeactBa WHAMBUAYaNbHOM 3alIMTBI: OYKM KIM MAacKy JUIS 3allUThl TJIA3 M JIMIA,
pecrpatopsl Uit paboThI ¢ MBUISIIMMH BEIIECTBAMH, 3apaHee TOJOTHAHHBIA U IIPOBEPEHHBIH
Ha TEPMETUYHOCTh MPOTHBOTa3, PE3NHOBBIC MEPUYATKH, a TAKKE CIEIOACKIY — XajlaT, a B
HEKOTOPBIX CITydasiX TOJIOBHOW yOOp M pOpe3nHEHHBIH PapTyK.

71. IIpaBuia paboThl CO CTEKISIHHOM mocyaoi 1 mpudopamu. OO1Me Mephl IPET0CTOPOKHOCTH.

72. buomornveckue OMacHble W BPEOHBIE TPOU3BOACTBEHHBIE  (PAKTOPHI: MATOTCHHBIC
MHUKpPOOpPraHU3MBbl (0AaKTEpUH, BHPYCHI, CIHHPOXETHI, TPHOBI, MPOCTEHIINE) U MPOMYKTHl MX
KHU3HENIEATSIIbHOCTH; MUKPOOPTaHU3MBI (PACTEHUSI U )KUBOTHEIE).

8. Ilepeyenn yueOHOI quTepaTypbl U pecypcoB cetu «AHTepHET», HEOOXOAMMBIX ISl
NpOBe/IeHUsI MPAKTHKHU
OcHoBHas1 JiuTEpaTypa
1. bopuco .M. OcHOBBI XUMHUYECKON TepMOaUHAMUKH: yueO. mocodue / 1. M. bopucos; BI'TTY
uMm. M. Akmymsl .— Ya: BI'TIY, 2009.— 180 c.
2. Ctpombepr A. TI'., Cemuenko JI.II. Dwusmueckas xumus: YYEOHHK UISI XUMHUYECKHUX
crienuanbHOCcTel By30B. M.: Bricmias mikoia, 2009. 527 c.
3. ®m3uveckas xumus [DJAEKTpoHHBIA  pecypc] : ydeOd. mocobue. UY.l/Bamkupckmii
rocyJlapcTBeHHbIN yHuBepcuteT; aBT.-cocT. FO.C. 3umun; N.B. Cadaposa; B.P. Xaiipymimna; P.H.
HacpernunoBa; C.JI. Xypcan .— VYda : PUIl baml'V, 2017 .— DnexTpoH. Bepcus Tmed.
nyOnmukaumu.—  JlocTym  BO3MOXEH — 4epe3  OJeKTpoHHyro  Oubnmoreky — 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 xu. Ku.1. CtpoeHue BemiecTna.
Tepmoaunamuka. U3n-e 3-e. M.: Beiciu. mik., 2001. 687 c.
3. Kpartkuii cipaBounuk ¢usuko-xumuueckux BennuuH (Ilox pen. PaBnens A.A. u [TonomapeBoii
AM). 13n. 10-e, nepepad. - CII6.: Ban @enopos. 2003. 240 c.
4. E.T.JleaucoB. Xumuueckas kuaetnka. M.: Xumus. : 2000. 566 c.
5. Omanyap HM., Knoppe A.I'. Kypc xumuueckoit kuneruku. Mzn. 4-e. M.: Briciias mikona,
1984.391 c
6. ®usnueckas xumus (Ilog penaxmmern KpacnoBa K.C.). B 2 ku. KH2. Dnekrpoxumusi.
Xumudeckas KHHETHKA M KaTtanu3. M.: Beicm. mxk., 2001. 319 c.
7. NmmyxameroB, W. b. Ilpaktukym mo 0€30MacHOCTH >KU3HEACATEIBHOCTH [DIIEKTPOHHBIN
pecypc] : ydeb. mocobue mnua cryn., oOydaromuxcs 1o HampaieHuto "Xwumus" / U. b.
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https://elib.bashedu.ru/dl/corp/Zimin%20i%20dr_Fizicheskaja%20himija_1_up_2017.pdf

HNummyxametoB ; MOuH P®; C® baml'V; [Tog pen. C. C. Ilerposa u np. — Crepautamax : U3a-Bo
C® baml'V, 2017 .— 76 c¢. — DnextpoH. 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 XHMHYECKON TEpMOIMHAMHKE [DJICKTpOHHBIM 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 . J{octyn
BO3MOXKEH yepes ONEKTPOHHYIO 6ubnuoTeKy bamlVy
https://elib.bashedu.ru/dl/read/Zimin%20i%20dr_Praktikum%20p0%20himicheskoj%?20termodina

mike up_2012.pdf.

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

010.pdf

9. [lepeuenb HH(POPMANMOHHBIX TEXHOJIOTHii, HCTIOJb3YeMbIX IPU MPOBEAeHUN NPAKTUKH,
BKJIIOYAS MlepeYeHb MPOrPaMMHOI0 odecneyeHnsl 1 HHPOPMAINMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HE0OXO0AUMOCTH)

[Tepeuenb nHGOPMAIIMOHHBIX TEXHOJIOTHI, UCIIOJIb3YEMbIX MIPH MPOBEICHUH MPAKTUKH:
1. DnekTponHas 6ubnmoreuHas cucrema «Ob baml¥Y» - https://elib.bashedu.ru/
2. DnexTpoHHas OuOIMOTEYHAass cCUCTEMa «YHUBEpPCUTETCKas OMOIMOTEeKa OHJIAWH» -
https://biblioclub.ru/
3. DnekTpoHHast OMOIMOTeUHast CHCTeMa U3aaTenbeTBa «Jlauby - https://e.lanbook.com/
4. DnekTpoHHEIN KaTamor bubamorexn bamI'y - http://www.bashlib.ru/catalogi/
5. VuuBepcanbHas baspl nanneix EastView (gocTym K SJ€KTpOHHBIM HAy4YHBIM JKypHaiam) -
https://dlib.eastview.com/browse
6. HayuHnas anekTpoHHass 6mbnuoTeka - elibrary.ru (JOCTyI K 3J€KTPOHHBIM 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. JInensuum O6eccpouHble
8. Microsoft Office Standard 2013 Russian. [JoroBop Ne 114 ot 12.11.2014 r. Jlumensuu
OeccpouHbIe
9. Kaspersky Endpoint Security mns O6usneca - Cranmaptabiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok nerictBus nuuensuu a0 25.09.2019

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIf IPOBeeHUsI TPAKTHKHU
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https://elib.bashedu.ru/dl/read/Zimin_Hursan_Gerchikov_Praktikum%20po%20him_kinetike_up_2010.pdf
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https://biblioclub.ru/
https://e.lanbook.com/
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https://elibrary.ru/projects/subscription/rus_titles_open.asp

HaunmenoBanme
crnenuadbHbIX MOMeIIeHuii
M NOMelIeHUuH IS
CaAMOCTOSITEIbHOM padoThI

OcCHalIeHHOCTD CeUAJIbHBIX IOMELEeH!H U NOMeLleHn i A5l CAMOCTOSITeIbHON padoThl

IlepeyeHb JIMLEH3UOHHOTO
MPOrpaMMHOI0 o0ecredeHus.
PexBU3MTHI 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
VYuebHass meOenb, y4eOHO-HArIsAHBIE TocoOus, 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
VY4ueOHas 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, Hayunas nepuonuka, [IK (MonoOmok) - 3 mr, Wi-Fi goctyn mns
MOOMJIBHBIX YCTPOMCTB, HeorpaHuueHHbIH noctyn k ObC u B/I; konmuecTBo nocaiouHbIx Mect — 76.
YurtanbHblii 3271 Ne2
Hayunsrit u yuebnb1it hoHn, HaydHas nmepuoanka, ITK (MOHOOIOK), TOAKIIOYEHHEIX K ceTn MHTEpHeT, —
8 mt., HeorpanudeHHbIH noctyn kK ObC u B]I; kommyecTBo mocamouHsix 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. Joroop Ne 114 ot 12.11.2014 1.
Jlnuen3uu 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. TOMeLeHH s
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, Becsl 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
nepcoranbHbIN Nel 1.210-14/3, marauTHas Memanka 6e3 Harpesa Tolopino — 21T, MarHUTHAS MeTIanka
¢ HarpeBoM M HaHokepamuu.nmoBepx hG-MAG HS, merp-pH pH-150MMU (c roc.moBepkoii), MOHUTOD
19" LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250K/]/M.1 400:1,4:3 D-Sub), mepcoHamsHbIH
KommpioTep B coctaBe c/0iox/Core J7-4770 (3.4)/H87/SYGA/HDD  500Gb, w™onuTOp
JKK"20"Berncl.kmaBuar ypa+wmbinib, npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
roc.nmoBepkoit, cucremusiit 610k ITK (775), mkad cymmiphsit LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTHJISITOpA.HEPK.CTANb IIM(MPOBOK KOHTPOJIEP), KOJIMUECTBO MOCa0YHbIX 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 ¢ mommkadaukom, 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, Bechl mabopaTopHBIC
BJIT3-510C, BomstHast 6aHs k porammonHoMy ucmapurenio IKA RV 8V, ucmapurens poTannoHHBIN
IKA RV 8V, Konbonarpesarens 119-4120 (250mu), xommbrotep B c6ope: PentiumG3250 (3 ),
MarauTHas Mmemanka ES-6120 ¢ momorpeBom, MHorodyHkumnonansHoe ycrpoiictBo hp Laser Jet Pro
MFP M125rnw CZ178A+NV-Print CF283A, Hakomurens HGST Touro S(0S03754)1Th 2.5
USB3.0(RTL), macoc Bakyymueiii HBMK 2x4, norenimocrar-I'ane anoctat P-30JM, PotopHsbiii
ucnapureab SY-2000, Cnekrpodayopumetp moaens RF-5301PC, Cton Becosoii, CToit 1abopaTOpHBIi,
C TIOZBOJIOM BOJIBI, C MTOJIKOM, CTOJI TMCHMEHHBIH, Ta00paTOpHBIi, yiIpTpa3BykoBas BaHHa [1CB-5735-05,
Xumndeckucroiiknii memOpanuelid Hacoc KNF N 920G, xomomunmsaumk POZIS-102-2, mkad
cymmbHbIi Binder RF-53

JlaGopaTopus Ne 223
Asrotpancpopmarop TDGC2-05K(0,5KBT,2 A.220/0-250B), KonGonarpesarens LOIP LH-110
(1000mi1), MarnuTHast Memajgka ¢ HarpeBOM M HaHOKepamuueckoil mosepxnHocthio C-MAG HS 7,
MarHuTHasg Memanka ¢ HarpeBOM M HaHOKepamudeckoi nosepxHocTsio C-MAG HS 7, MonuTop 19”
Beng TFT G900Wa silver-black, monmurop 19" LG L1953S BF black (LCD,TFT,1280*1024,
170/170,300x1/m,200 0:1,51ris)TCO, ocummmorpad omHokanansHeid PCS100A, cucremusrit 6ok [TK
(775), cron mucemennsiit JIAB-1200CII, tepmoctar mupkymaauonHasid LOIP LT-211b, o6beM BaHHBI
1171, XomoauapHKUK 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 xuakoctHoir LOIP LT-105a, Tepmocrar madoparopusiii U4, Tepmoctar
mupkyssinnonHsiit LOIP LT-211a, mxkad na 3 raz.0amiona 400*850*1800

JladopaTopus Ne 309
JIByxily4eBoi CKaHHMpYIOIUi crekTpodoToMeTp Uit pabOTHl B YIbTPa(QUOIETOBOM M BHIMMOM
muamazoHe cnekrpa UV-2450PC  (pupmer  «Shimadzuy), BbeicokouyBcTBuTEnbHBIH WK ®Dyphe-
cnektpomerp FTIR-8400S (dupmer «Shimadzuy»), Kommiuekc «XpomaTsk-KpHCTAILD) amIapaTHO-
MIPOTP., BECHl aHAIUTHYECKUE, TepMocTat, Tepmocrarupyemsiit uianmet ¢pupmel "PIKE Technologies",
MpHUCTaBKa MHOTOKPATHOTO HAPYIICHHOTO MOJHOTO BHyTpeHHero oTpaxenus (MHIIBO) ¢upmer *P1KE
Technologies”, KoMITIEKC ammapaTHO-IPOTPAMMHBIN TSI MEIUIIMHCKHAX Ucciien Ha 60aze xpomarorpada
"Xpomarsk-Kpucramn 5000”, Kommprotep nepcoransusrii, PMC *Kunernka-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, koMITbIOTEp 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 (MmoHOOIOK), dmekTporumuTka Irit IR-8200, 1500BT nuamerp koHbOpKH 185MM.
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