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1. O01mme noJ1okeHust

1.1. HopmaTuBHO-TIpaBOBBIE OCHOBBI  pa3pabOTKU  MNPOodecCHOHATBHOM
o0pa3oBaTeILHON MPOTPAMMBI

HopmatuBHOI 0CHOBOH pa3paOOTKU MPOrpaMMbl BBICTYIIAIOT:

- @enepanbubiii 3aK0H 0T 29 aexadps 2012 r. N 273-d3 «O6 oOpazoBaHuu B
Poccuiickon @enepanumy;

- Ilopsigok opraHu3alvd U OCYILECTBIEHUS 0Opa30BaTENbHON IEATEIbHOCTH
[0 OCHOBHBIM IporpaMmaM Hpo¢ecCHOHAIBbHOTO OO0y4YeHHUs, YTB. IPUKA30M
MunuctepcTBa 06pazoBanus u Hayku P® ot 18 anpens 2013 r. N 292;

- Ilepeduennp mnpodeccuii pabounx, MTOJDKHOCTEH CIyKAlUX, MO KOTOPBIM
ocylIecTBIsieTcsl npodeccuoHaabHOe OO0yuyeHHe, YTB. MpHKa3oM MuHUCTEpCTBa
oOpa3oBanus u Hayku P® ot 2 uronsa 2013 r. N 513;

- [Ipodcranmapt: 22.007 - Cienpayivct 1Mo 6€30MacHOCTH, MPOCICKUBAEMOCTH
M KauyeCTBY NHUIIEBOM MPOAYKIMH Ha BCEX ATallax €€ MPOU3BOJCTBA, YTBEPKICH
npukazoM MUHHUCTEPCTBA TpyAa U COUUAIBHOM 3amuThl Poccuiickont denepanuu ot
2 cents0ps 2020 roga N 556u CrnenuainucT mo 6€30macHOCTH, MPOCIICKUBAEMOCTH H
KAaueCTBY IUIIEBOM MPOAYKIMYU Ha BCEX 3TaAIlax €€ MPOU3BOJICTBA

1.2 HopMaTHUBHBII CPOK OCBOCHHSI MPOrPaMMBbl U OpraHU3alus 00y4eHus

[IponomxurensHOCTh  OOyuYeHUS 1O  MporpaMMme  IpoeCcCHOHATBLHOU
MOATrOTOBKE ycTaHoBieHa 272 yacoB (136 yacoB — 10 kiacc; 136 wacoB — 11 kiacc).
Coneprxkanue nporpaMMbl BKIIFOYAET:

TeOpETUICCKUM 070K — 228 4acoB;

ydyeOHas mpakThKa — 28 4acos;

KBaJIM()UKAIIMOHHYIO paboTy — 16 Jacos.



2. KsamuduxkanuonHbie TpeOOBaHUA K  mnpodeccud  JIaOOpaHT

XHMHYE€CKOIo aHajin3a

[Io wrtoram oOy4YeHMss M YCHENIHOM aTTeCTAllMM CIyLIaTelld MOJIy4aroT
CBunerenscTBO O mpodeccuu padodero, MOJDKHOCTH CIYXAIIero C MPUCBOSHUEM
KBaIM(UKALMK <«J1a00paHT XUMHYECKOIO aHajln3a», JAIollee IMpaBO Ha BEICHHE
HOBOTO BHJA MNPO(PECCHOHATBHOM JEATEIBbHOCTH B cdepe 0Oe30MacHOCTH,
IPOCJIEKMBAEMOCTH M KAuecTBY MHILEBOM TNPOAYKIMH Ha BCEX »JTamax ee

MIPOU3BOJICTBA

Bo3MoikHOe HAUMEHOBaHHeE T0KHOCTH, Tpodeccun: JlabopaHT
XUMHYECKOTO aHaJIHh3a

Buag mnpodeccuonanbHoit  aestenbHOocTH: (OOecrneueHue  0€30MacHOCTH,
MPOCICKUBAEMOCTH W KadecTBa TWHUINCBOM NPOAYKIIMM HAa BCEX JTamax ee
MIPOU3BOJICTBA M OOpAILIEHUS Ha PHIHKE

HomxHocTHble  oOsi3anHOCTH: I[lomroroBka pabGodero wmecTta, CpEICTB
U3MEpeHus, MPUOOPOB, JTAOOPATOPHOTO OOOPYIOBAHUS, XMMHUUYECKOW TOCYIbI U
WHCTPYMEHTOB, HEOOXOANMBIX JJISI HCCIICIOBAHUSI COCTaBa CHIPbs, MOIy(padbpruKkaToB
Y TIUIIEBOH TTpoayKimu. [1oaroToBKa pacxoaHBIX MAaTEPHAIIOB, B TOM YHCIIE KUIKUX,
TBEPIBIX, Ta3000pa3HBIX MPOO, PaCTBOPOB 3aJaHHOW KOHIIEHTPAIMH, PEAKTUBOB H
MUTATENBHBIX CPEII, I MPOBEACHUS KOHTPOJIS TapaMETPOB CHIPhS, MOy haOpUKaTOB
W THIIEBOM  MPOAYKIMU. TexXHWdeckoe OOCTy)KMBaHUE  HCIBITATEIIBHOTO
o0opyoBaHus AJis 1a0OpPaTOPHOrO MCCIEIOBAHUSI COCTaBa ChIpbs, Moy (padpukaTos
¥ numeBord mpoxaykiuu. OcyiiecTBieHne 0e30MMacHOT0 XpaHCHUs, NPUMCEHEHUS H
TPAaHCIOPTUPOBKU PEAKTUBOB, MATEPHUAJIOB, SIIOBUTHIX W OTHEOMACHBIX BEIIECTB.
[IpoBepka CpOKOB [E€WCTBHS MPUMEHSAEMbIX aTTECTATOB WJIM CEPTU(UKATOB,
CBUJIETENILCTB O TIOBEPKE KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB sl 0OecreueHus
7a00paTOPHOTO KOHTPOJI TMOKa3aTesne Oe30MacHOCTM U KadecTBa IHUIIEBOM
nponykuuu. lIpoBeneHne y4yeta W CBOCBPEMEHHOW WHBEHTApU3allMM TI0 BCEM
omepanusM JIaDOpaTOPHOTO  KOHTPOJISI KadyecTBa W O€30MaCHOCTH  CHIPHA,
nory(haOprKaTOB U TOTOBOM MPOIYKITMU B MIPOIIECCE TPOU3BOJICTBA M OOpaIeHUs Ha
PBIHKE TTUIIIEBOU MPOTYKITHH.

JIOJIK€H 3HATh:

TpeboBanuss k pabouemy MecTy B JiabopaTopuM IO IPOBEIACHUIO
MCCJIeIOBAHUM KauecTBa ChIPhs, M0JIy(HaOpUKaTOB U MUIIEBOU MPOAYKIIUH

[IpaBuna TOArOTOBKM K paboTe OCHOBHOTO U  BCIIOMOTaTeIbHOTO
nabopaTopHOTO OO0OpPYJOBaHUSI JJIS BBITIOJIHEHHS] JTA0OPATOPHOTO HCCIIEIOBAHMS
COCTaBa ChIPhs, M0y HaOPUKATOB U MUILEBOU MPOTYKIIMH

[IpaBuna paboOTHl ¢ XUMHYECKOW TOCYIOHM, pEaKkTUBAMH, MaTepHallaMH U
Ja00paTOpHBIM  000PYJOBaHUEM TMPU BBINOJHEHUM AHAIM30B J1AOOPaTOPHOTO



WCCJIEIOBAHMUSI COCTaBa ChIpbs, NOJNYy(HaOpPUKATOB W MHUIIEBOM NPOAYKUUU B
COOTBETCTBHH C TPEOOBAHUSIMH TEXHOJIOTUYECKON JOKYMEHTAIIUU

[IpaBmia XpaHeHUS XUMHUYECKUX PEaKTUBOB, MpPOO B COOTBETCTBUU CO
CTaHJIapTaMH

CnocoObl MBIThS U JE3MH(PEKIMH XUMHUYECKOW MOCYIbl JUIsl MPOBEACHUS
pPa3IMYHBIX BHJIOB aHAM3a ChIpbA, MOIYy(PabpUKaTOB, TOTOBOW MNPOAYKIIMU Ha
pa3HbIX dTarax MPOU3BOJICTBA MUIIEBHIX MPOAYKTOB

Bunel, Ha3HaueHue U YCTPOWCTBO J1a0OpaTOPHOrO OOOpPYHOBAaHUS IJIf
OPOBEJCHHUS pa3IMYHbIX BUJOB aHalIM3a ChIpbsi, NOdy(paOpHUKaTOB, TOTOBOU
OPOAYKIIMH Ha Pa3HbIX 3Tanax MpoU3BOJICTBA MHUILEBBIX MPOTyKTOB

Crioco0bI MPUTOTOBIIEHUSI PACTBOPOB U METOJIBI UX PACYETOB B COOTBETCTBUU C
UCTIOJIb3YEMBIMUA METOJIAMHU MCCIIEIOBAHNUN

CriocoObl  ompeneneHus] KOHIEHTPAllMd PacTBOPOB TMPH  BBHIMOJIHEHUU
7a00paTOPHOTO HCCIIEOBAaHUSL COCTaBa ChIpbs, NONy(haOpPUKATOB M MUIIEBOM
IPOAYKITHH

[IpaBmia moAroToBKM mpoO A MpoBeACHHS 1a00paTOPHBIX HCCIIEIOBAHHMA
coCTaBa ChIpbs, MONy(}HaOpPUKATOB M MUIIEBON MPOAYKIIMU MO TOYKAM KOHTPOJS Ha
pPa3HBIX dTamax MPOU3BOJACTBA TMHIIEBBIX MPOJYKTOB B COOTBETCTBHUU CO
CTaHJAPTHBIMU METOJaMHU IPoOooTOOpa

Metonpl TIPOBEACHHS UCHBITAHWK 00OpaslioB  CHIPhs, MOy (HaOpUKaTOB,
BCIIOMOTATENbHBIX MAaTepUAJIOB M TOTOBOM MPOAYKIMU Ha Pa3HBIX ATamax
MIPOM3BOJICTBA MUILEBBIX MPOIYKTOB

HopMaTuBHO-TexHHYECKass JOKYMEHTAIlUsl MO TPOBEACHHUIO JaOOPaTOPHBIX
WCCIICIOBAaHUI Pa3IMYHBIX BUIOB CHIPbHs, MOy (HaOpUKaToB, TOTOBOW MPOIYKIIMH HA
pa3HBIX 3TaIax MPOU3BOICTBA MUIIEBBIX MPOIYKTOB

KauecTBeHHBIE XapaKTEPUCTHKU CHIPhS, MONy(paObpUKaToB U TOTOBOU
OPOAYKIMA B  COOTBETCTBUM C  TpeOOBaHUSIMH  HOPMATHBHO-TEXHUYECKOM
JIOKyMEHTAIUU

CocraB, (YHKIIMM ¥ BO3MOXHOCTH HCIOJIB30BAHUS HWH(GOPMAIIMOHHBIX |
TEJIEeKOMMYHUKALMOHHBIX ~TEXHOJOTUH JUIsi aBTOMAaTU3UPOBAaHHONW 00pabOTKU
uHdopMaIuu

Mertonpl u cpeacTBa cOopa, 0OpabOTKHU, XpaHEHUS, Mepeaul U HAKOIUJICHUS
uH(GOpPMAIIMU C HUCIIOJIb30BaHUEM 0a30BBIX CHCTEMHBIX MPOTPAMMHBIX MPOAYKTOB U
MAaKeTOB MPUKIAAHBIX MPOTPAMM

TpeboBanusi oOxpaHbl TpyJa, CAHUTAPHOM, MOXKAPHOM U IKOJIOTUUYECKOM
0e30MacHOCTU MpHU padOTe B XUMUUECKOM U MUKPOOMOJIOrMUECKON JabopaTopuun

O6nacTp podeCCUOHAIBHOM JIeSITEIbHOCTH BBIITYCKHHUKA:
JlaGopaHT MPOBOAUT XUMHUYECKUH U PU3UKO-XUMUUECKUI aHAIU3 NPOTYKIIUH,
MPOU3BOJMMOM B PA3IMYHBIX OTPACISX HAPOJHOTO XO35MCTBA, a TAKKE UCCIEAYET
00BEKTHI OKpYsKatolei cpeabl. OH MOXKET ONpEeeTUTh TOUHBIN COCTaB U
CBOMCTBA CBIPbsl, TOTOBBIX MPOJYKTOB, BCIIOMOTraTEIbHbBIX BELIECTB U OTXO/OB,
00pa3oBaBIIUXCA B IPOIIECCE TPOU3BOJICTBA.

Cnenuanuct paboTaeT ¢ BeleCTBAMU, Ja00PaTOPHOM MOCYI0H,
CHeIUATU3UPOBAHHBIM U3MEPUTEIbHBIM 000py10BaHneM. CIOKHOCTb



MPOBOJAMMBIX UCCIIEIOBAHUHN 3aBUCUT OT KBaNU(pUKAINN pabOTHHUKA U
OCHAILEHHOCTH Ja00opaToOpuHu.

OOBeKThI MPOPECCUOHATBHON JEATENBHOCTH BBIITYCKHUKA!

B cBoeil gesTenbHOCTH 1a00paHT UCIIOIB3YET CIAEAYIONINE BUIbl aHAIN3A!

XUMUYECKUMH;
TUTPUMETPUUECKU;
IrPaBUMETPUUYECKUN;
WHCTPYMEHTAJIbHBIN;
TEXHUYECKHM.



3. JIoOKyMeHTBbI, omnpeaejsiOlie  COAEpP:KAHME M  OPraHM3alUI0
o0pa3oBaTeJbHOIO Mpouecca

o 3.1 Kanenjpapubiii yueOHbIi rpagpux

o HopmaTtuBHBII CPOK OCBOEHHUS IPOTPaMMBI: 2 TOJa

o ®opma 00yueHHUs: OUYHO-3a0YHASI.

o IlponomxurensHOCTh 00yUeHHUs: 272 yaca.

e 3.2 YueOHBIN MJIaH

HaumeHnoBanue pasgena Bcero yacos
10 ka 11 ka
Paznen 1. Paznen 1 .Opranusanust paboTbl XUMHUECKON 16 -
naboparopuu
Paznen 2. Paznen 2. BeinosiHeHHe Ka4eCTBEHHOTO U 16 -
KOJIMYECTBEHHOTO0 XMMHUYECKOT0 aHaJIn3a
Paznen 3. Xumuueckuil KOHTPOJIb IPOIYKIUH )KUBOTHOT'O 80 76
MIPOUCXOXKICHUS HA IPOU3BOJICTBE
Paznen 4. Xumuueckuil KOHTPOJIb BOJBL. 12 28
YyeOHasi mpakTHKa 4 24
Hrorosas pabora 8 8
NTOI'O: 136 u 136 u
Conep:xanue pa3iesioB U TeM Bcero yacos
Pasgen 1. Oprasms3amusi padoThbl XMMHYECKOH 44
JabopaTopum
Tema 1.1 JlabopaTtopum. Hcropust craHoBieHUS U 4 -
KJaccupurarms. Hcrtopus CTaHOBJICHHUS XUMHYECKOU
naboparopuu. Hasnauenue mabGopaTopwmii, KiaccupuKanus,
TpeOOBaHM
Tema 1.2. IlpaBuna TexHuku 6€30MaCHOCTH B XUMHUYECKOU 4 -
nabopaTopuu.

[TpaBmiia TexHUKH 0€301aCHOCTH MpU padoTe B
XUMUYECKOH 1ab0opaTOpHH.

TpeGoBaHMs K TOMEIICHUIO U 000PYI0BAHUIO.
IIpaBuna okazaHus NEPBOU MEIULIUHCKOU IIOMOILIU.

Tema 1.3 CaHuTapHO-TMTHEHHYECKHE TpPeOOBaHUS IPH 4 -
paboTe B XUMHUYECKOU J1abopaTopuu.
CanutapHO-TUrHeHHYeCKrEe TPeOOBaHUS U (aKTOPHI, BIHSIOIIIE
Ha yCIIOBUS TpyZa.

Hopwmsl oxpaHsbl Tpyaa

Tema 1.4. YcTpoHCTBO XUMUYECKOMW JTa0OPATOPHH. 4 -
YcTpolcTBO 1abopaTopHu.

HopmaTtuBHble  MOKyMeHTH( Ha  METOIBI  OIpEENCHus,
XUMHYECKYIO TIOCYTy, 000pyIOBaHWE U PEaKTHUBEI.)




Tema 1.5 BomocHaOxeHre U BEHTUIIAIHS Ta00paTOPHH.
TpebGoBaHUs K BOTOCHAOKEHHUIO M BEHTUIISLINY.

Hasznauenne, BUABI XapaKTEepUCTHKA, TPEOOBAHWA M IIpaBUiIa
obpareHus.

Tema 1.6 T'a30- u anexkTpocHabkeHne nabopaTopuu

Bunasl ra3zo- u anekTpocHaOKeHUs 1ab0paTOPHU.

Haznauenwue, ycropiictBo, TpeOoBaHuUs, paBuiia OOpaleHus ¢
000pYyIOBaHHEM TAa30BOM M JIEKTPOCETH.

Tema 1.7 Jlabopatopnas  mnocynga. Hasnauenume u
KJIacCU(pHUKAIIHS.

Haznauenue nabopaTopHOil MOCY/IbI.

OJneMeHTapHbIe CBeAeHHUs pabOThI CO CTEKIIOM.

CreknsHHas mocysia o0LIero 1 XMMHYECKOT0 Ha3HAUYEHHsL.

Tema 1.8 MepHnast nabopaTopHas nmocyzia
Knaccudukanus mepHoii 1abopaTopHoi OCYABIL.
[IpaBuia paboOTHI ¢ MEPHOW TIOCYIOM.
Krnaccudukarust orHeymmopHOii MoCy /bl
Kgapriesas, Gapdoposast mocyna.

Tema 1.9 Ouuctka u cymika 1abopaTOPHOH MOCY/IBI.
OunrcTKa U CyIIKa J1abopaTOpHOH MOCYIBI.
MpIThbe XUMHUYECKOM TTOCY Ibl MOIOIIIMMHU PACTBOPAMH.

Tema 1.10 Xumuueckue peakTUBBI

CBoiicTBa peakTHBOB. TpeOoBaHHS, IPEABIBIIEMBIE K
peaKTHBaM.

[IpaBuia oOpamieHnss 1 XpaHEHHS PEaKTUBOB, BEIACHHE ydeTa
PEaKTHUBOB.

Tema 1.11 IpubGops! B 1abopaTopHH.

Tpebosanus ['OCT x mocyme u mpubopam.

[IpaBuia BeIOOpa MPUOOPOB B 0OOPYIOBAHUS

[TogroroBka mnpuOOpoB W 000pyOOBaHUS Ui HPOBEICHHUS
XUMHUYECKOTO aHaJIN3a.

Pa3zpgen 2. Brinmosinenue Ka4YeCTBEHHOI0 ) |
KOJHUYECTBEHHOI0 XUMHYECKOro aHAJIN3a

20

Tema 2.1. AganmuTudeckass XUMHUSI

AHanuTrdeckas XuUMHS, MPEIMET, 3aJa4d M TCPCICKTUBEI
pa3BUTHSL.

TeopeTnyeckre OCHOBbI aHATUTHYECKON XUMUHU.

Tema 2.2. OCHOBHBIE MPUHIUITBI KAYECTBEHHOT'O aHaJM3a
Kaccudukamus peakiuii B kKaueCTBEHHOM aHAIIN3E.
OCHOBHBIC PUHIHUITBEI KAYECTBEHHOT'O aHAU3A.

Tema 2.3 KauecTBeHHBIE peakiuu UIsi OOHAPYKEHHS
OpPraHUYECKUX BEIIECTB

KauecTBeHHBIE XMUMHYECKHE PCaKIUH, XapaKTCPHBIC JJId
00HApYKEHUSI OTACIBHBIX KJIACCOB OPTaHUIECKUX COCTMHCHHUM.
I[eHaTypaumI 0eaIKOoB IIpu HarpeBaHWH, LBCTHBIC PCAKIUU
OenKoB

Tema 2.4 Meroapl NPUTOTOBIEHHMS TUTPOBAHHBIX
pPacTBOPOB JUIsl KUCIOTHO-OCHOBHOI'O TUTPOBAHUS
MeTo/1bI IPUTOTOBJIEHUS PACTBOPOB

«[IpuroroBieHne pacTBOPOB JUIsl THTPOBAHUS
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Tewma 2.5 KonuuecTBEeHHBIN aHAIIN3 4 -
I_Ie.HI/I KOJINYECCTBCHHOI'O aHAaJIn3a.

MeTonbl poBEACHUS .

[TpoayKThl XUMUYECKHUE KUIKHUE. MeTo onpeeeHus

MIOKa3aTelsl IPEJIOMIICHHUS

Paznen 3. XuMmuYecKHI KOHTPOJIb NPOAYKIHUH 48 76
’KMBOTHOI'0 POMCXO0KIEeHNs HA MPOM3BOACTBE

Tema 3.1 Ponp xumudeckoil jgabopaTopuu B KOHTPOJE 4 6
KayecTBa MPOJYKLUHU )KUBOTHOTO MPOUCXOKICHUS

XuMudeckas 1abopaTopusi Ha MPEATNPUSTHH.

IIpon3BOACTBEHHBIN KOHTPOJIb U METOIUKN U3MEPEHNN

Ceptudukanus u akkpeauTaus 1a00paTopui.

MeHeKMEeHT KauecTBa Ha MPOU3BOICTBE.

Tema 3.2 IlpaBuna otOopa mnpoO [uisi NPOBEACHUS 4 6
KOHTPOJISL ChIPbsl HA MOJIOUHOM IIPOU3BOJICTBE.

[IpaBuia npueMKH ChIPbSI.

MeTtost oTO0pa mpoo.

[ToaroroBka mpo0 mist onpeaeneHus (PU3NKU-XUMHIECKUX

IoKa3areJiei.

Tema 3.3 XKup B MOJIOKE U MOJIOUHOU MPOTYKIUH. 4 6
JKup B MOJIOKE M MOJIOYHOW MPOTYKIIHH.

MeTo/1bl U CpEJICTBA ONPEAEIEHUST COACPKAHMS JKUPA.

Tema 3.4 benok B MOJIOKE U MOJIOYHOM MPOAYKLIHU 4 6
benok B MOJIOKE ¥ MOJIOYHOM ITPOLYKIUH.

MeTo/b1 1 cpeacTBa onpeaeneHus Oenka.

Tema 3.5 MeTopl KOHTPOJIS BJIark U CyXOT'O BEIIECTBA B 4 6
MOJIOYHOM MPOAYKLIUU

Bunara B cTpyKType MOJIOYHOM MTPOAYKIIHH.

MeTo1pI KOHTPOJISI BJIATH U CYXOT'O BEIIECTBA B MOJIOUHOM

IPOIYKITUH.

Tema 3.6 Kontponb danbcudukanuy Mojioka BOI0M. 4 6
0O0630p METOI0B ¥ TPUOOPOB MJIsi KOHTPOJIS TOCTOPOHHEH

BOJIbI B MOJIOKE.

Vcnonp30BaHue yIbTPa3BYKOBBIX U MHPPAKPACHBIX

AHAJIM3aTOPOB COCTaBa MOJIOKA.

Tema 3.7 MeToapl KOHTPOJISE YTIIEBOJOB B MOJIOKE U 4 6
MOJIOYHOM MPOAYKIINH.

CopepxaHue yriaeBo10B B MOJIOKE U BIIMSHUE UX Ha

KaueCTBO MPOJYKTA.

W3mepenue yrieBoJoB B MOJIOKE U MOJIOYHOM MPOTYKIUH.

Tema 3.8 KucinoTHO-OCHOBHOE TUTPOBAaHUE 4 6
WNuaukatopHsie cuctembl. Kinaccuduxarnms

TUTPUMETPUUECKUX METOJIOB

Tema 3.9 MeToap! KOHTPOJIS TATPYEMOM U aKTUBHOM 4 8

KHCJIOTHOCTH MOJIOKA ¥ MOJIOYHOW MTPOTYKIIMH
KucnotHocTh MOJIOKA ¥ MOJIOYHOM MPOAYKIIMH KaK
BA)KHBIN MOKA3aTEIh Ka4eCTBAa MOJOYHOM MPOTYKITUH.
Mertob1 onpeesieHUst KUCJIOTHOCTH MOJIOKA U MOJIOYHOU
MIPOJTYKIIUH
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Tema 3.10 IlpaBuna otGopa mpoO uis NPOBEACHUS 4 6
KOHTPOJISL CHIPhsI HA MSICHOM TTPOU3BO/ICTBE.

[TpaBuiia mMpUEMKH CHIPbSL.

Mertonpl oTO0pa npoo.

[ToaroroBka mpo6 st onpeaeneHus GU3NKU-XUMUIECKUX

IIOKa3aTesen

Tema 3.11 MeToasl KOHTpOJISE Biard B KOJIOACHBIX 4 6
U3JIENUSX.

Ponp Bnarm B (dopMupoBaHHMHM TIOKa3aTelled KadecTBa

MSICHOM MPOTYKITUH.

Mertobl onpeneeHus

Tema 3.12. @anbcudukanus MICHBIX POIYKTOB. MeTO b 4 8
0oOHapyXeHUS

danbcupuKanus MICHBIX TPOAYKTOB.

O0630p ¥ aHanmu3 METOAOB OOHAPY)KEHHS B COCTaBe

MSICHBIX IPOAYKTOB Kpaxmara.

Pasnen 4. XuMmuueckuii KOHTPOJIb BOJbI. 12 28
Tema 4.1 Knaccudukauus npo6 Boabl N0 BHAY H 4 8
HA3HAYCHHIO.

Knaccudukanus npo6 BobI [0 BUAY U HA3HAYEHUIO.

[TpaBuna or6opa npod

Tema 4.2 KHUCIIOTHOCTD U IIETOYHOCTH BOJBI 4 10
MeTob1 onpesiesieHns: KUCIOTHOCTD U IMIETOYHOCTD BOIBI.

Ornpenenenne pH BogHOM cpefpl.

Tema 4.3 XecTkocTh BOJIBI 4 10
Bunnl skeCcTKOCTH BOJEL.

MeTob1 onpeienieHus )KECTKOCTH BOJIBI.

YueOHas mpakTUKa 4 24
Wtorosas pabora 8 8

HTOroBBIi KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOCHHS IPOTrPaMMBI ITIPOXOJIUT B

dbopme rK3aMeHa.
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

Pe3yibTarhl

OcHOBHBIE TOKA3ATEJH
OIIEHKH pe3yJabTaTa

pacrio3HaBaTh 3a/1a4y U/WId IpodIieMy

B MPOo(heCCHOHAITBHOM H/HJIH COIIMAIbHOM KOHTEKCTE
aHAIM3UPOBATH 33]]a9y W/WITU MPOOJIEMY U BEIICTATH €
COCTaBHBIE YaCTH

OMpPEACIIATL 3Tallbl PCIICHUA 3a1a4n

BBISBIISITH U 9QQEKTHBHO UCKATh HH(POPMAIIHIO, HEOOXOIUMYIO
JUISL PETICHUS 3a/1a9H W/WITA TTPOOTIEMBI

COCTaBIIAThH IJIaH JICHCTBUS

OTIPEIEIIATh HEOOXOIUMBIE PECYPCHI

BJIAACTH aKTyYaJIbHBIMU METOAaMU pa6OTBI

B MpOo(heCCHOHAIBHOMN U CMEXHBIX chepax

pealln30BLIBATH COCTABIICHHBIH IJIaH

OIIEHUBATh PE3YJBTAT U IMOCIIEJCTBHS CBOUX ACHCTBUN
(caMOCTOSITENILHO UITU C TIOMOIIHIO HACTABHUKA)

aKTyaJIbHBINA PO(ECCHOHANBHBIN U COMATBHBIN KOHTEKCT, B
KOTOPOM TIPUXOTUTCS paboTaTh M )KUTh OCHOBHBIE HCTOUHUKH
WH(GOPMAIH U PECYPCHI JUIA PEIIeHHs 3a/1a4 U TpoOIieM B
po(heCCUOHATBHOM H/HITU COIUAIbHOM KOHTEKCTE aJlTOPUTMBI
BBITIOJTHEHUST paOOT B IPO(PECCHOHAILHON M CMEKHBIX
00J1aCTAX METOIBI PaOOTHI B MPOPECCHOHATEHON M CMEKHBIX
cdepax; CTpyKTypy IUIaHa [Tl PEIIeHUs 33434 MOPSIIOK OLEHKH
PE3yaBTATOB PEUICHHS 3a]1a4 MPO(HEeCCUOHATBHON
JIESITEILHOCTH

pacro3HaeT cIoXKHbIe IPoOIeMHbIE
CUTYaIlUH B Pa3ITHIHBIX
KOHTEKCTax; aJIeKBaTHO
AHAJIU3UPYET CIOKHBIX CUTYyalUl
P pEUICHUH 3a7a4
mpohecCHOHATBHOM eI TeNbHOCTH;
ONTHMAJBHO OTIPENENSIET ATAITBI
pelIeHus 3a1a4u; MOTPEOHOCTH B
MH(POPMAITUH; OCYIIECTBISIET
MTOUCK WH(MOPMAITIH; aIEKBAaTHO
OTIpeIeIsIET UCTOYHUKA HY>KHBIX
pecypcoB; pa3padaThIiBacT
JeTaJIbHO TUIaH JIeHCTBHIA;
MIPaBUJIBLHO OIEHUBAET PHUCKU;
TOYHO OIICHUBACT IUTIOCHI U
MHUHYCHI TTOJTY9€HHOTO Pe3yIbTara,
CBOETO IJIaHA U €T0 pealln3aliHy,
OmpeeseT IPETOKEHUS
KpUTEPHUEB OLICHKU U
PEKOMEHIAINH TI0 YITYYIIEHHIO
TTaHa

OPTaHHU30BHIBATH PA0OTY KOJIEKTHBA 1 KOMaH/IBI
B3aUMO/IEIICTBOBATh C KOJUIEraMH, PYKOBOJICTBOM, KITHEHTaMH B
x071e po(heCCHOHAIBHON IEATEIbHOCTH

TICUXOJIOTHYECKIE OCHOBHI JIEATEIIbHOCTH KOJIIEKTHBA,
TICUXOJIOTHYECKHE OCOOEHHOCTH JIMIHOCTH OCHOBBI TPOEKTHOU
JIeSITENBHOCTH

B3aHMO/ICUCTBYET C
00y4aIOIUMUCS,
MPETIOaBaATEISIMU B XOIC
o0ydeHus; 3pHEKTUBHO YIacTBYET
B JIEJIOBOM OOIICHNUN IJIS1 PELICHHS
JIEJIOBBIX 3a71a4; ONITUMAIIEHO
TUTAHUPYET MPOQECCHOHATBEHYIO
NeATETLHOCTD;

JIEMOHCTPHUPYET COOCTBEHHYIO
JIESITEIbHOCTD B YCIOBHAX
KOJUIEKTUBHOM M KOMaHJIHOMI
paboThI B COOTBETCTBUU C
3aJlaHHOM cUTyaluen
(ocymecTBisieT 0OMEH
nH(pOpMAaIHel ¢ APYTUMH YICHAMHU
KOMAaH/TbI, OCYIIECTBIISIET
MPE3CHTALIUIO PE3YIBTATOB PA0OTHI
KOMaH/IbI)

rPaMOTHO H3j1araTh CBOM MBICIIA U 0)OPMIISITh JOKYMEHTHI 110
npodeCcCHOHATBEHON TEMAaTHKE

Ha TOCYJapCTBEHHOM SI3bIKE, TIPOSIBIISTH TOJCPAHTHOCTH B
paboveM KOJIJICKTUBE

0COOCHHOCTH COILMAJIBHOTO M KYJIBTYPHOTO KOHTEKCTA
npaBuiIa oQopMIICHHS JJOKYMEHTOB M MMOCTPOCHHUS YCTHBIX
COOOIIIEHU

JIEMOHCTPHPYET CITOCOOHOCTh
HAXOJHTh, BOCIIPUHUMATH U
WCIIONIB30BaTh HH(OPMAITUIO Ha
rOCyIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu,
MOJTY4EHHYIO U3 MEYaTHBIX U
AJIEKTPOHHBIX UCTOYHHUKOB JJISI
peUICHUA CTaHAaPTHBIX
KOMMYHUKATHUBHBIX 3a/Ja4 Yy4€TOM
0OCOOEHHOCTEH CONMAaIbHOTO U
KYJBTYPHOTO KOHTEKCTA,;
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IPaMOTHOCTB YCTHOTO M
HMHCBMEHHOT'O U3JI0KEHUSI CBOMX
MBICIIEH TI0 PO(ECCHOHATBHOM
TEMATHUKE HA rOCYJapCTBECHHOM
SI3BIKE; TOJIEPAHTHOCTD TIOBEJICHUS
B paboueM KOJUICKTHBE

ITpoBOAUTE OLIEHKY pabo4ero MecTa Ha COOTBETCTBUE
TpeOOBaHUSIM HOPMATUBHO-TEXHUYECKOH JOKyMEHTALUHU U
71a00paTOPHBIM YCIIOBHSM;

MOJIb30BATHCSI OCHOBHBIM M BCIIOMOTaTEIbHBIM JIJAO0OPATOPHBIM
o0opynoBaHNEM, XUMUYECKON MOCYI0; OCYIIECTBIATh MBIThE,
CYWIKY U CTEPUIM3ALMIO XUMHUYECKOM MOCYABl; TOTOBHTH
pPEaKTUBBI U paCTBOPHI 3aJaHHON KOHLIEHTPALNH, B
COOTBETCTBUH C 3aJjauaMU HCCIIeI0BaHNs; TPUMEHSTD B
nporecce J1a00paTOpHBIX UCCIENOBAHUH CIIELOACKITY U
CpelCTBA MHIAUBUAYAIBHOM 3aIIUTHI;

BECTH M COCTABIIATH HEOOXOIUMYIO JOKYMEHTAIIHIO 110
MOATOTOBKE 1a0OpaTOPHOTO 00OPYAOBAHHUS M PACXOIHBIX
MaTepraioB

TpeboBanus k paboueMy MecCTy B JIa0OPaTOPHH IO
MIPOBEICHHUIO UCCIIEIOBAHUI KauecTBa ChIPhs, MOy(HhaOpHUKaToB
Y TIPOAYKTOB MUTAaHMsI; BUbI, HA3HAYEHNE U YCTPOUCTBO
nabopaTtopHOro 000pyAOBaHuUs, IPaBHUiIa MOATOTOBKH K paboTre
OCHOBHOTO U BCIIOMOTaTeIbHOT0 000pYIOBaHUS IS
BBITIOJTHEHHUS JIAOOPAaTOPHBIX HCCICAOBAHMIA; MpaBuia padoThI
€ XUMHUYECKOHN TIOCYI0M, PEaKTUBAMHU U MaTepHaIaMH;
IpaBUJIa XPaHEHUsI XMMHUYECKUX PEAKTHUBOB H IIPO0; CLIOCOOBI
MBITBS M A€3MH(EKIIH XUMUIECKOW TIOCYABI; CIIOCOOBI
MIPUTOTOBJIEHUS] PACTBOPOB M METOJIBI X PacUeTOB

TOTOBHT pabodee MecTa, CpPe/ICTBA
M3MepeHHsl, IpUOOPEI,
nmaboparopHoe 000pyIOBaHHE,
XMMHUYECKYIO MOCYy U
WHCTPYMEHTBI, pACXOTHBIE
MaTepualbl ISl IIPOBEICHUS
KOHTPOJISI HEOOXOANMBIX
napaMeTpoB CHIPbS,
nony¢$abpuKaToB U NIPOIYKTOB
NHUTaHUS )KABOTHOTO
MIPOUCXOXKICHHS,

MPUMEHSIET CPEICTBA
WHIMBUAYaJIbHOH 3aIUTHL;

BEIIET U COCTaBIISIET HEOOXOTUMYIO
JIOKYMEHTAIIHIO TI0 TIOATOTOBKE
mabopaTopHOTO 000PYAOBAHUS H
PacXOIHBIX MaTePHAIIOB

OcymecTBIATh 0TOOP, IPHEM, MAPKUPOBKY, YIET MPOO 1O
TEXHOJIOTHYECKOMY IUKITY JUTS TIPOBEIEHUS TaO0paTOPHBIX
UCCJICJIOBAHUIN; TOTOBUTH MHIUKATOPHBIC CPEIIbL;
PYKOBOJICTBOBAThCSI METOIaMU XUMUYECKOTI'O aHAIIN3a ISt
71a00paTOPHBIX UCCIICIOBAHNN; TOTOBUTH 00pa3Ibl K
MIPOBEJICHHUIO aHAIM30B ChIPhS, MONY(HaOPUKATOB M TOTOBOH
MPOAYKIINHU; PACCUUTHIBATH MMOTPEIIHOCTH PE3YJIHTATOB
U3MepeHuii; 00padaThIBaTh PE3yIbTATHI UCCIIEIOBAHUN
[IpaBusia mOArOTOBKM MPOO ISt TPOBEACHUS JTa00paTOPHBIX
MCCJICIOBAHUIN; METOIbI IIPOBEICHUS UCTIBITAHUN 00Pa3I0B
CBIPBS, MONTYy(HabpPUKATOB U TOTOBOH MPOIYKIINH; KaueCTBEHHBIE
XapaKTEePUCTUKH CHIPBS, MOTy(PaObpHUKaTOB U TOTOBOM
MPOIYKIINHU, TPEOOBaHUS OXPaHBI TPY/a, CAHUTAPHOMU,
MOKAPHOHN M SKOJIOTUYECKON 0E€30MaCHOCTH B XUMUYECKOH
naboparopum.

Omobupaem npooul 011
npogedenus 1ab0pamopHuIX
uccnedo8anull, npo8oOUm
opeanoienmuyecKue,
Xumuueckue u Qusuxo-
Xumuyeckue aHanu3bl cocmasa u
napamempos coipos,
nonyhabpuxkamos u 20mogotl
npooyKyuu 8 npoyecce
npou3eo0cmea npooyKmoe
RUMAHUSL HCUBOTNHOZO0
NPOUCXOIHCOCHUS,
IIposooum pacuemvi, oyenxy u
pe2ucmpayuro pe3yibmamos
UCcne008ansl
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4. MATEPUAJIBHO-TEXHUYECKOE U METOIUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI

Jlns mpoBefeHUs MPAKTUYECKUX 3aHSITUH B ayJIUTOPUHU, HUCIOIB3YETCS
KOMIBIOTEPHBIA  KJIAcC, OOOPY/IOBAaHHBIM KOMIBIOTEPAMH, MYJIbTUMEIUNHBIMU
cpencTBamMu 00y4deHUs (MMPOEKTOpP, IKpaH) U O(DUCHON TEXHUKOW: MPUHTEP, CKAHEP U
dakc, KOMUpOBaJbHBIC alaparbl, W TMEperUieTHas MallliHa, CKaHephl W
OpOIIIOPATOPHI.

Jlns  obecnedyenus  3pdekTuBHOro  00pa3oBaTENBbHOrO  Mpolecca ¢
MPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJOTUN CIIyIIAaTeNssM HEOOXOJIMMO CIEAyIoIiee
MaTepHAIbHO-TEXHUYECKOE O0eCreyeHne: MePCOHANBHBIA KOMIBIOTEP C BBHIXOJIOM B
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHYIO ceTh «IHTepHEeT», rapHUTypa (HAYIIHUKU) U
nporpaMMHoe odecreuenue (maket ohUCHBIX MPUIIOKEHUH, BeO-0paysep).

JUiss  yCHemrHoro OCBOEHHUsS  JUCTAHI[MOHHBIX  YYEOHBIX MOJIyJNEeH OT
oOyyJaronuxcst TpeOyeTcss HaBbIK MCIOJb30BaHUS MEPCOHATBHOTO KOMIIbIOTEpA HA
YPOBHE TIOJIb30BATEIsI — OCHOBHBIE MTPUEMBI pa0OTHI C TEKCTOM, (haiijlaMy 1 TalKaMH
B npuioxeHusx Windows, pabota B MHPOPMAIMOHHO- TEIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET» (B TOM YHCIIE UCIIOJIB30BAHUE CEPBUCOB JIEKTPOHHOMN MOYTHI).

B kauectBe METOAMYECKOTO CONPOBOXKICHHS TMpeiaraercsi ydeOHO-
METOAUYECKUN MaTepuas, BKIIOYAIOIIUN: DJIEKTPOHHBIA KOHCIIEKT JICKILIUH,
ANIEKTPOHHBIE YUCOHUKH, MPAKTUUECKUE 3aJaHus, METOJANUYECKUE PEKOMEHIAIUU TI0
BBITIOJIHEHUIO TPAKTUYECKUX 3aJlaHUN, BOIMPOCH K MTOTOBOM KBaTU(PHUKAIIMOHHOM

pabore.
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