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[ononHutenbHaa npogeccuoHanbHas nporpammMa MnoBbIWEHWA KBanugukauuu (ganee AN
MK) «JlabopaHT xumuyeckoro aHanusa» FAMOY TO «To0601bCKUIA MHOTONPOMUIbHBLIA TEXHUKYM>»
cocTaBneHa ¢ y4yeTom Tpe6oBaHuit ®FOC no npodeccum 18.01.02  «JlabopaHT - 3KOMOI»,
YTBEPXAEHHOT0 Npukazom MuHucTepcTBa 0bpasoBaHNs U Hayku Poccuitickoin depepaumm Ne 916 ot
02 aBrycta 2013 r., 3aperncTpupoBaHHOro MuUHUCTEPCTBOM KOCTULUN PP (perncTpayoHHbIi HOMep
29659 o1 20.08.2013r.) B pea. Mpukasza MuHo6pHaykn Poccum ot 25.03.2015 Ne272.

4NN MK «JlabopaHT XMMU4YeCKOro aHanmsa» paspaboTaHa Ha OCHOBe TpeboBaHWI EfmHOro
TapuHO-KBaNN(PMKALNOHHOIO crnpaBoYHUKa paboT n npodeccnini paboumx (ETKC), Bbinyck Nel ot
31.01.1985r..

Mporpamma peanu3yetca C WUCNONb30BaHMEM pecypcoB MacTtepckoit Ne2 «JlabopaTOpHbIi
XUMWYECKUA aHanm3», OCHaLleHHOW W3 CpeAcTB rpaHTa B paMkKax — peanusauuyv MeponpusaTus
«CocyfapcTBeHHas MojfepXka npogeccroHanbHbiX 006pa3oBaTeNbHbIX OpraHusaumini B Lensx
obecrneyeHnss COOTBETCTBMA WX MaTepuasbHO-TEXHUYECKON 6a3bl COBPEMEHHbIM TpeboBaHUAM
(hefepanbHoro npoekta «Monogble npodeccuoHansl» (MNoOBbIlWEHWE KOHKYPEHTOCMNOCOOHOCTM
npoteccuoHanbHOro 06pas3oBaHMA)»  HaLMOHaNbHOro npoekta «O6pa3oBaHMe» rOCYyLapCTBEHHO

nporpammbl Poccuiickoii ®epepaumm «Pa3sutre 06pa3oBaHms».

Pa3paboTuunk:
FocyfapCTBEHHOE  aBTOHOMHOe  npodeccroHanbHOe — 06pas3oBaTenibHOE  YupexAeHue

TroMeHCKOM 061acTu «T060NbCKUIA MHOTOMPO(UbHbLIA TEXHUKYM.
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1. O6uime NoNOXKEHUA

1.1. HopmaTuBHO-NpaBOBble OCHOBbI Pa3paboTKNU AONOAHUTENbHON NPOecCUoHaIbHOM
nporpamMmmbil:

- ®efepanbHbIn 3aKOH Poccuiickon depepaunn «O6 obpasoBaHmMu B Poccuiickoit depepauum» oT 29
fekabps 2012 r. Ne 273-®3 (B pegakumu ot 02 mapta 2016r.);

- Mpukas MunHo6pHayku Poccun ot 01 nrona 2013r. Ned99 «O6 yTBepxaeHun Mopsgka opraHusauum
MW OCYyLeCTBNEHUS 06pa3oBaTe/IbHON [AeATeNIbHOCTU MO0  AOMOAHUTE/IbHbIM  NPOeCcCUOHaNbHbIM
nporpammMams;

- MocTaHoBneHne MpaBuTtenbcTBa Poccuiickoin ®egepaunn ot 22 aHBapsa 2013 Ne23 «O npaBunax
pa3paboTKN, YTBEPXAEHUSA ¥ NPUMEHEHUS NPO(eCCUOHaNbHbIX CTaHAapTOB;

- Mpukas MuHoGpazoBaHUs U Haykm P® Ne513 ot 02.07.2013r. «O6 yTBepxaeHun [lepeyHs
npoteccnini paboumx, [LOMKHOCTEN CcnyXawmx, N0 KOTOPbIM OCYLLeCTBASAETCA MpodeccroHanbHoe
00yyeHmne»;

- ®epepanbHblii  TOCYAAPCTBEHHbLIA 06pa3oBaTe/ibHbIA  CTAHAAPT CpefHero npogecCMoHanbLHOro
obpasoBaHus no npodeccum 18.01.02 JlabopaHT - 3KOMOF, YTBEPXKAEHHOT0 NpMKazom MMHUCTepPCTBA
ob6pasoBaHmMA u Hayku Poccuitickoin depepaunm Ne 916 ot 02 aBrycta 2013 r., 3apermcTpMpoBaHHOro
MwuHucTepcTBOM KOCTULUN PP (perncTpaumoHHbIi HoMmep 29659 ot 20.08.2013r.) B pea. Npukasa
MwuHo6pHaykun Poccun o1 25.03.2015 Ne272.

- MeTogunyeckne pekomeHfaumn no paspaboTke OCHOBHbLIX NMpPOdeccroHanbHbIX 06pa3oBaTe/ibHbIX
nporpaMm U1 [AOMOJIHATENIbHbIX MNPO(EeCcCUOHaNbHbIX MPOrpaMM € YYeTOM COOTBETCTBYHOLLMX
npogeccnoHanbHbIX CTaHAAPTOB, YTBEPXAeHHble 22 AHBapsa 2015r. Ne an-1/058H MuHo6pa3oBaHus u
Haykun P®;

- MonoxeHne o ctaHgapTax Bopackunnc Poccuna yteepxaeHHoro MpasneHnem Coro3a «AreHTCTBO
pasBUTUS MpoecCUOHanbHbIX coobwectB KM paboynmx Kagpos «Monogble npoeccnoHasnbl»
(Bopnackunnc Poccus) (MpoTtokon Nel ot 09.03.2017);

- EAnHBIN TapndHO-KBaNnnMKaLMOHHbIA cnpaBoOYHMUK paboT u npodeccuii pabounx (ETKC). Bbinyck
Nel.

1.2.KaTeropus cnywaTtenei

K ocsoeHnto AMNM MK  «J/labopaHT XMMMYECKOro aHanui3a» 4 paspsija AonyckalTcd nuua,
nmerolLme cpefHee MnpodgeccMoHanbHoe o06pa3oBaHMe ©  (MNKM) Bbiclee 06pa3oBaHMe; AuLa,
nosiyyarolimne cpegHee npogeccuoHanbHoe U (unn) Bbiclwee obpasosBaHue. Mpu ocsoeHun AMM MK
napannefbHoO C MOMyYeHUEM CpeAHero npogeccuoHasbHoro o6pasoBaHusa W (UNKU)  BLICLLETO
06pa3oBaHNs y[OCTOBEPEHME O MOBLIWEHUN KBanMuUKaluuy BblfaeTcs OAHOBPEMEHHO C MONYYEHUEM
COOTBETCTBYIOLLEr0 JOKYMeHTa 06 06pa3oBaHUM 1 O KBaU(puKaumnu.

1.3. CpoKn 0CBOEHUA NMporpaMmmbl

CpoK  OCBOEHMS  [OMOJIHATENbHON  NpO(ecCUOoHanNbHOW  MporpaMMbl  MOBbILIEHUSA
KBanmukaumu «J1abopaHT XMMUYECKOro aHanmnsa» - 150 yacos.

OcsoeHne AMM MK 3aBepllaeTcss MTOroBOM aTTecTalMein cnyliaTeneid, Kotopas NpoBoANTCS B
BMUAe KBaM(DUKALMOHHOIO 3K3ameHa. Jluuam, ycnewHo ocsouswum AMNM MK © npoweawnm
NTOrOBY0 aTTecTauuto, BblJaeTCAd YAOCTOBEPEHWe O MOBbIEeHUM KBaNUMPUKaLUKN YCTaHOBIEHHOrO
o6pasua.

1.4. dopma 06yUeHMs: O4Has.

2. Lenb n nnaHnpyemble pe3ynibTaTbl 00yyYeHUs



2.2. XapaKTepucTmKa NpotheCcCMOHaNbHOM eATEIbHOCTU BbiNMYCKHUKA

C uenblo oBnafeHns yKasaHHbIM BULOM NPOGeCcCMOHaNbHON AeATeIbHOCTM U COOTBETCTBYHOL MMM
npogeccMoHanbHbIMU KOMNETEHLMAMY 06yHaloLKNiACca B XO4e 0CBOEHMA NPOecCHoHanbHOro Mogyns
[OMKEH:

MMeTb NPaKTWNYECKNA ONbIT:
NOArOTOBKN XUMWYECKOW mocyfbl, NpubopoB 1 nabopatopHOro o60pyAoBaHus,
1 BbIMOJIHEHNSA OCHOBHbIX /1a60PATOPHbIX OnepaLuil.
yMeThb:
OpraHM30BbIBaTb paboyee MeCTo:
NPon3BOAMTL MOATFOTOBKY XMMMWYECKOW MNOCyAbl, CneyuansHoro o060pyfoBaHUs,
PeaKTUBOB:
NpoOn3BOAMTbL OTOOP NPO6 TBEPAbIX, XNAKMUX N ra3000pa3HbIX BELWECTB C YY4ETOM UX
CBOWCTB M [eNCTBMNSA Ha OPraHn3m:
NPoOBOAUTL 06PabOTKY pe3ynbTaTOB aHaNIn3a;
-OLeHNBaTb Ka4ecTBO NPOAYKLMM B COOTBETCTBMMU C TEXHONOIMYECKMMY TPpebOBaHUAMMN.
3HaTb:
npaeuna NOAroToBKM K paboTe OCHOBHOIO 1M BCNOMOTaTe/IbHOro 060py0BaHus:
CBOWCTBa peakTMNBOB:
TpeboBaHMA, MNpeabsABASEMble K peakTUMBaM, KnacCUPUKauMi W MapKUPOBKY
peaKTMBOB:
TeXHUKY 0T6opa Npob 1 NpoBefeHUsA aHaNn3a;
HazHauYeHWe 1 KNacCcupuKaLmo XMMNYEeCKON Nocybl:
npasuia obpaLieHns ¢ SA40BUTLIMU U TOPHOYMMU BeLLecTBaMu
TpeboBaHMA, NPeAbABNSEMbIE K aHAM3NPYEMOMY BELLECTBY:
- TeopeTUYeCcKne OCHOBbI 1 MeTOAbl ONpeAeneHns OCHOBHbIX NoKa3aTesnel

13321 NabopaHT XMMNYeCKOro aHanmsa 4 paspsga

XapakTepuctuka paboT. [MpoBefeHMEe CNOXHbIX aHalM30B COCTAaBOB pPacTBOPOB, PeakTUBOB,
KOHLEHTPaTOB, MOBEPXHOCTHbLIX U OYypOBbIX BOA, HETU WM HeMTENPOLYKTOB, FOTOBON MPOAYKLUW,
BCMOMOraTefibHbIX MaTepuanos, 0TX0A40B, YAOOPEHNA, KNCNOT, COneli No yCTaHOBNEHHOW MEeTOAMUKe.
MpoBesfeHMe pa3HOO6pPa3HbIX aHain30B XUMMWUYECKOro COCTaBa, OnpejesieHne KONNYECTBEHHOIO
COLEepPXXaHUA OCHOBHbIX 3/IEMEHTOB MO YCTaHOB/IEHHbIM MeTOAMKAM. YCTaHOBNEHME W MpoBepka
CNOXHbIX TUTPOB. OnNpefeneHne HATPO3HOCTU U KPEMOCTU KUCNOT. BbINONHEHME aHanm3a CUTOBbIM U
3/1eKTPOBECOBbIM METOAOM MO CTeneHUn KOHUeHTpauuu pacTBopoB. [MONHbLIA aHanu3 rasoB Ha
annapatax BTW, razodpakymoHHbIX annapatax u xpomarorpagax. CocTaBneHne CMOXHbIX PeakT1BOB
1 npoBepka ux rogHoctu. MNposefeHne B nabopaToOpHbIX YCNOBUAX CUHTE3a MO 3afaHHON METOAUKe.
OdtopmnieHne n pacuyeT pesynbTatoB aHanmsa. CH6opka nabopaToOpHbIX YCTaHOBOK MO MMEKLWMUMCA
cxemaMm. [poBefeHME WCMbITAHUIA MNOKPbITUIA M3Aenuii Ha CcreuunanbHbiX npubopax. [MpoBeaeHue
apouTpaXKHbIX aHann3oB MPOCTbIX W CpeAHeiR CnoxHocTn. O6paboTka pe3ynbTaTOB XUMMUYECKOro
aHanu3a c UCrnosb30BaHNEM COBPEMEHHbIX CPEACTB BbIYUCINTENIbHOW TEXHUKMN.

[JomKeH 3HaTb: 00LMEe OCHOBbl aHAaNUTUYECKOW W (DU3NYECKOW XUMWUW, Ha3HAuyeHMe M CBOICTBA
NPYMeHsIEMbIX PeakTUBOB; NpaBuia cO0pKM nabopaTopHbIX YCTAHOBOK; CNOCOObLI OnpeaeneHns Macchl
M obbemMa XMMUKATOB; CMOCOObI MPUTrOTOB/IEHUA C/IOXHbLIX TUTPOBaHHLIX pPacTBOPOB; MNpasBuna
B3BELUMBAHWA 0CaKOB Ha aHalUTUYECKUX Becax W TMpoBefeHWe HeoO6XOAMMbIX pacyeToB Mo
pesynbTaTam aHanu3a; npasuia Moab30BaHUA KOHTPObHO-U3MepUTe/IbHbIMU Mpubopamun 1 Becamu
pasNYHbIX TUMOB; TEXHUYECKME YC/IOBUA N rOCYAapCTBEHHbIE CTaHAapTbl Ha NMPOBOAUMbIE aHaNNU3bI;
npaBuna BefeHWS  TeXHUYECKOW  [OKYMEHTauuMuM Ha  BbIMOJSIHEHHble  paboTbl.  MeTogbl
aBTOMaTU3MPOBaHHON 06PabOTKN MH(OpMaL K.

BbinyckHuk, ocsomswnini AMNKPC, gomkeH 06nagatb NpodeccroHanbHbIMU KOMOETEHLUAMM,
COOTBETCTBYHOLWMMUN BULAM [eATe/IbHOCTHU:



L MoAroToBKa XMMMUYECKOWN Nocyabl, NPMOOPOB 1 NabopaTopHOro 060pyAoBaHNS
MK 1.1. NMonb3oBaTbcs N1abopaToOPHOI NOCYAOM Pa3/IMYHOIO0 Ha3HAYeHUS, MbiTb U CYLWWTb Nocyay B
COOTBETCTBUM C TPEOOBAHUSAMM XMMMNYECKOTO aHanm3a.

MK 1.2. Bbibupatb npubopbl 1 060pyaoBaHne ans NpoBeAeHnUs aHaIn30B.

MK 1.3. Moarotasnueatb 419 aHanm3a npubopbl 1 060pyA0BaHMe.

2. MpurotoBneHne Npob 1 pacTBOPOB Pa3IMUHOM KOHLEHTpaLUK.

MK 2.1. TOTOBUTb pacTBOPbI TOYHON U NPUBAN3NTENBHOW KOHLEHTPaLMUK.

MK 2.2. OnpegenaTb KOHUEHTPaUUKN pacTBOPOB pa3NnYHbIMMK crocobamu.

MK 2.3. OT6mpaTb M rOTOBUTL MNPO6LI K MPOBEAEHNIO aHA/IN30B.

MK 2.4. Onpegenatb XMMUYecKme n puandeckne CBOINCTBA BELLECTB.

3. OcyulecTBieHMe 3KOOTMYECKOro KOHTPOAA NPon3BOACTBA U TEXHONOMMUYECKOro npotecca.

MK 3.1. MogbupaTtb COOTBETCTBYHOLWME CpeacTBa M MeTOAbl aHanM30B B COOTBETCTBUM C TUNOM
BELL,eCTB.

MK 3.2. MpoBOANTb KaueCTBEHHbIN W KONNYECTBEHHbI aHann3 BeLLECTB.

MK 3.3. OcyLWwecTBAATb LO3UMETPUYECKMNIA N PASNOMETPUYECKUIA KOHTPO/Ib BHELLHER cpefbl.

MK 3.4. OueHmBaTb 3KONOTMYECKME NOKa3aTeIM CbiPbs U 3KOIOTMYECKYH NPUTOLHOCTb BblMYCKaeMoi
npoayKuunu.

MK 3.5. OcyuwecTBNATb KOHTPONb 6e30NacHOCTX OTX0A0B MPOM3BOACTBA.

MK 3.6. KoHTponuposaTb paboTy OUMCTHBIX, Fa3004NCTHbLIX W NbleyaBAnBakLLnX YCTaHOBOK.

4, O6paboTKa 1 ohopmeHne pe3ynbTaToB aHanm3a.

MK 4.1. CHMMaTb NoKasaHus Npubopos.

MK 4.2. PaccunTbiBaTb pe3ynbTaTbl NU3MEPEHNIA.

MK 4.3. Y4yacTBoBaTb B MOHMTOPUHIE 3arpsA3HEHNs OKpYyXKatolleid cpefbl.

MK 4.4. OhopmnATb NePBUYHYIO OTUYETHYIO LOKYMEHTALMIO MO OXpaHe OKpYXakLel cpefbl.

5. CobnofeHne npasua U NPUemMOB TEXHWUKU 6e30MacHOCTU, MPOMbILUNIEHHON CaHUTapuu wu
NoXXapHoN 6e30MacHOCTH.

MK 5.1. Bnagetb npvemMamm TeXHUKM 6€30NacHOCTM MpU NPOBEAEHNUN XMMUYECKNX aHaN30B.

MK 5.2. NMonb3oBaTbCA NEPBUYHLIMM CPeACTBAMU MOXAPOTYLLUEHUS.

MK 5.3. OkasbiBaTh NepBy0 NOMOLLbL NOCTpasaBLUeMy.

OK 1 TloHMMaTb CYLLHOCTb M COLMaNbHYK 3HAYMMOCTb OyAylleil npodeccuun, MNpPosBAATb K HeW
YCTOUYMBbIN NHTEpEC.

OK 2. OpraHun3oBbIBaTb COGCTBEHHYIO AeATe/IbHOCTb, UCXOAA M3 LM U Cnocob60B ee [OCTUXKEHUS,
onpeaeneHHbIX PyKOBOAUTEEM.

OK 3. AHanusnposaTtb pabouyto CUTyaLuto, OCYLLECTBNATL TEKYLLMIA U UTOTOBbIA KOHTPOJb, OLEHKY
N KOPPEKLMNIO COBCTBEHHOI AesSTENbHOCTU, HECTU OTBETCTBEHHOCTb 3a pe3ybTaThl CBOEN paboThl.

OK 4. OcyulectBnATb MNOUCK WHGoOpMauum, Heobxoaumoln ana  sPheKTUBHOINO  BbINOMHEHUS
npoecCcMoHanbHbIX 3agau.

OK 5. WNcnonb3oBaTb MHMOPMALNOHHO-KOMMYHUKALMOHHbIE TEXHONOTMU B NPOMECCUOHANbHOM
LeAaTenbHOCTH.

OK s . PaboTaTb B KOMaHAe, 3 (eKTUBHO 06LaTbCa C KoNneramu, pyKoBOACTBOM, KIVEHTaMM.

OK 7. WcnonHATb BOWHCKYtD 0043aHHOCTb, B TOM 4uc/ie C MNPUMEHEHWEM MOJyUYEHHbIX
npogecCnoHanbHbIX 3HAHWUIA (415 FOHOLLIER).

Mporpamma npeacTaBnseT co60M KOMMAEKC HOPMATMBHO-MeTOLMYECKON [OKYMeHTauuu,
pernameHTMpYyoLLein cofepXKaHue, OpraHM3auunto U OUeHKY pe3ynbTaTtoB MOAroToBKKW. [powegwnia
NMOArOTOBKY M WTOrOBYK aTTecTauuio [JO/DKEeH ObiTb FOTOB K MPO(eCCUOHANbHON [eATeIbHOCTU B
KayecTse flabopaHTa XMMUYECKOro aHanusa 4 paspaja B opraHmsaumsax (Ha npegnpuaTusax) pasnnyHom
0Tpac/eBOi HanpaB/IeHHOCTN HE3aBUCUMO OT UX OpraHU3aLMoHHO - NPaBOBbLIX (JOpPM.

MogrotoBka Mo nporpammMe npegnonaraeT M3yyeHue CNeAyrLMX YYeO6HbIX AUCUUNAUH U
npoeccnoHanbHbIX MoAynei: NOAroTOBKAa XMMWYECKOW nocyAabl, NpubopoB ¥ NnabopaTopHOro
060pya0BaHNS, BbINOJIHEHNE  KAYECTBEHHbIX W  KONMYECTBEHHbLIX aHa/nM30B  MNPUPOAHbLIX W©
MPOMBILLI/IEHHbIX MaTepuanoB C XUMUYECKUX U (PU3NKO-XMMUYECKUX aHan3oB, MPOMbILL/IeHHas



3KONOTNA U MOHUTOPUHT 3arpsi3HEHMSA OKPY>KatoLeid cpefbl, OCHOBbI aHa/IMTUYECKOW XMMUK, OXpaHa
TpyZa, 3NeKTPOTEXHUKA.

COOTHOLWEHME TeopeTUYecKOro ¥ NpakKTU4YecKoro obyyeHus onpegensercs pabouyvmu
y4yebHbIMM NpOrpaMmmamMu C y4eTOM PermoHasnbHbIX YCNOBUIA.

TpeboBaHMA K opraHusayum y4yebHoro npouecca: y4yebHble rpynnbl CO34aH0TCA YNCNEHHOCTHIO
[0 25 yenoBek.

OO6yuyeHne BKIOYAET TEOPETMYECKMNE, MPAKTUYECKME 3aHATUA U CaMOCTOATE/IbHYO MOATOTOBKY.



3. YuebHbIVi nnaH
dopma 0byyeHunsa - ovyHas. HopmaTuBHbIA cpoK - 150 yac.
Makc. yuebHas

Harpyska
No 3nemMeHTbl y4ebHOro npouecca, B T.4. y4ebHble obyuvatoLerocs,
I'I/;'I ANCUMMNNWHBI, NPO(EecCUoOHaNbHbIe MOAY NN, Hac.
MEXANCUNNINHAPHbIE KYPCbl
nekumn  JIM3
1 2 3 4
.00 MpodeccnoHanbHbI LUK
ort.oco O6uwenpodeccMoHanbHble NPeAMEThI.
on.oi ANeKTpoTeEXHMKA 2 4
0or.02 OCHOBbI aHa/IMTUYECKOW XUMUW 10 14
Or1.05 OxpaHa Tpyaa 3 3
MMm.oo MpodeccrnoHanbHble MOAYN
M 01 MoAroToBKa XMMMUYECKOW MOCYAbl, NPMOOPOB 1 N1abopaToOpHOro
obopyaoBaHus.
MK 0101 TexHWKa NOAroTOBKM XMMUYECKON nocyabl, Npréopos u . 1

naéopatopHoro o6opynoBaHus.
BbinosiHeHWe KayeCTBEHHbIX U KOMIMYECTBEHHbIX aHaNIn308B
NnMm.02 MPUPOAHBIX U MPOMbILLNIEHHBIX MAaTEPUAN0B C XUMUYECKNX U
(hU3NKO-XMMUYECKNX aHaNN308B
BbINnonHeHNe KauyeCTBEHHbIX U KOJIMYECTBEHHbIX aHa/n30B
MAK 02.01 NPUPOLHbLIX U NMPOMBbILLNIEHHBIX MATEPUANOB C XUMUYECKUX U 8 18
(PU3NKO-XMMUYECKUX aHaNN30B
OCHOBbI 9KONOTMYECKOr0 KOHTPOS NPOU3BOACTBA U
TEXHO/IOTMYECKOr0 npouecca
MK 03.01 |_|p0MbILIJI'IeHUHaFI 3KOMOTNA U MOHUTOPUHT 3arpsA3HeHns i 8
OKpYy>KatoLLen cpepbl
Mpon3BoACTBEHHOE 00YUYeHMNe : 40
KBanmgpunkaymoHHbI 3K3amMeH 6

Bcero: 150

MM.03

KBanugukaumsa: nabopaHT XMMUYECKOro aHannsa 4 paspsj
3.1 Copgep>kaHue y4ebHbIX JUCLUNINH
Or1.01 "3OnekTpoTexHnkKa "

JNeKTpMYEeCKMe Lenn MOCTOSHHOIO TOKa: OCHOBHbIE TMOHATUS W ONPEeLeNeHus Teopuwu
3NeKTPUYECKMX Lenein, napaMmeTpbl 3IEKTPUYECKUX CXEM W eAUHULbI UX U3MEPEHUS, TOMOMOrmyeckme
napameTpbl: BeTBb, Y3e/1, KOHTyp, MacCUBHbIE W aKTUBHbIE 3/1EMEHTHI, nocnegosaTesibHOe,
napannesbHoe N CMeLaHHOe COeMHEHUS 31EKTPONPUEMHUNKOB.

JNeKTpMUYEeCKMe Lenu TMepeMeHHOro ToOKa: Mony4vyeHwe cuHycompansHon JAC, obuwas
XapaKTepucTnKa LUenein nNepemMeHHOro TOKa, amnauTyda, nepuoj, 4vacTtoTa, (pasa, HayvanbHas (hasa



CUHYCOMAanbHOro TOKa, MrHOBEHHOE, aMnauUTyAHOoe, [AeicTBylowee W cpeaHee 3HadeHus 3[AC,
HanpshkeHus, TOKa.
ONeKTpou3MepuTEeNbHbIE MPUOBOPLI, 3M1EKTPUYECKNE N3MEPEHUS: OCHOBHbIE MOHATUSA
N3MepeHNs, NOrPELHOCTN N3MEPEHUI, KnacCcuunKaLmua aneKTpon3mMmepmnTebHbIX Nprbopos.
JNeKTpuyeckne MaluHbl, TpaHCHOpPMaTopbl: HaszHavyeHne U 06nacTM  MNpPUMeHeHUs
TpPaHC(hOpPMaTOPOB N 3NEKTPUUYECKUX MALUUH, YCTPOMCTBO U NPUHLMN AeNCTBUA.

Orl.02 "OcHoOBbI aHAIMTUYECKON XUMUnN"

TeopeTnyeckne OCHOBbI aHaNIUTUYECKOW XMMMK: CMOCO6ObI BbIpaXeHWs cocTaBa pacTBopa,
3aKOH  [eMCTBYHOLWMUX  MacC,XMMUYECKOe  paBHOBecWe,3aKOH  [eMCTBYKOLWMUX  Macc,XMMUYeckoe
paBHOBecue, FOMOreHHble pPaBHOBECUS, FETepOreHHble paBHOBECUMA B CUCTEMe «pacTBOP-0CALOK»,
ApO6HOE OCaXAeHMe, KOHCTaHTbl KWUCMOTHOCTM UM OCHOBHOCTW, peakuuy KOMMIeKCoo6pa3oBaHus,
peakuuy OKUCNeHNA-BOCCTAHOBMEHUS.

KayeCTBEHHbI XMMUYECKMI BELLECTB: aHa/IMTUYECKMEe Onepauun n peakuuu, aHanMTUYeCKne
peakTUBbI, TEXHWKA BbINOJIHEHWUSA aHann3a, MeTOAbl KayeCTBEHHOrO aHanm3a, KayeCTBEeHHbIV aHanu3
KaTMOHOB, aHWOHOB, Ka4yeCTBEHHbI/i aHa/lM3 HeM3BEeCTHOr0 BELLEeCTBa, OCHOBbl KauyeCTBEHHOro aHanmsa
OpraHMYecKnXx coegUHeHMM.

KonnyecTBeHHbI XMMWUYECKUIA aHanu3 BeLecTB: 3Tanbl KOAUMYECTBEHHOIO XUMWUYECKOrO
aHanusa, rpaBMMETPUYECKU A aHanu3, TUTPUMETPMYECKUIA aHanu3, KMUCAO0THO-OCHOBHOE TUTPOBaHWe,
KOMM/IEKCOMHOMETPUYECKOETUTPOBAHNE, OKUCANTENbHO-BOCTAHOBUTE/IbHOE TUTPOBaHWeE, OCafUTeNbHOe
TUTpOBaHue, 6MONOrNYeCKNe MeTObl aHaImn3a.

OCHOBHbIe (PM3NKO-XMMUYECKNE METOAbI aHaNN3a: 3NEKTPOXUMUYECKME METObI aHaIn3a,
CMEKTPOCKOMMYeCcKne MeTOAbl aHanm3a, Xxpomartorpagpus.

OfI1. 05 "OxpaHa Tpyaa™

MpaBoBble OCHOBbI OXpaHbl TpyAa: OCHOBHble MPUHLMMBLI 06ecnevyeHns oOXpaHbl TPy[a,
o6sa3aHHOCTU paboTofartens no obecneyeHuto 6e30nacHbIX YCNOBWUWA M OXpaHbl  Tpyda, npasa u
0653aHHOCTN pabOTHMKOB B 06/1aCTV OXpaHbl Tpyda, PexXum Tpyga W OoTAblXxa pPabOTHUKOB,
Mpon3BoAcTBEHHAsA caHUTapUsA U TeXHMKa 6e30macHOCTM Tpyaa, 06lwme TpeboBaHMA 6€30MacHOCTY Ha
TEppUTOPUKN OpraHu3auum 1 B NPOU3BOACTBEHHbIX MOMELLEHUAX, OpraHbl KOHTPOAS N0 OXpaHe TpyAaa
N 6e3onacHoOMYy BefleHUtO paboT.

Bo3gelicTBMe HEraTUBHbIX NMPOU3BOACTBEHHbLIX (PAKTOPOB Ha YenoBeKa W Crocobbl 3awWuThl OT
HUX: BWUAbl BPEAHbIX WM ONAacHbIX MPOU3BOACTBEHHbLIX (PAKTOPOB, AENCTBME TOKCUYHbIX BELLECTB Ha
OpraHuM3M 4esfioBeKa, CpeACcTBa WHAMBWAYANbHOW W KOANEKTUBHOW  3aliUTbl, MUKPOKAMMAT,
OTON/IEHME, BEHTUNALNA 7 KOHAWLMOHUPOBaHME, Npon3BOACTBEHHASA OCBELLEHHOCTb,
NPOn3BOACTBEHHAA BMOpPaLNA N MeToAbl 60pb0ObI C HEM, WYyM, MeTOAbl 3aliMTbl OT MPON3BOACTBEHHOIO
wyma.

Mpon3BOACTBEHHbI TpaBMaTU3M 1 NPOGECCMOHaNbHbIE 3a00NeBaHMA: aHaIM3 YCOBUIA Tpyaa,
cneuoueHka paboyero mMecta, MPUYUHBI TpaBmMaTU3Ma W MpPodeccMoHanbHbIX 3aboeBaHui,
paccnefoBaHMe M yYeT HECUYACTHbIX CNy4YaeB Ha NPOM3BOACTBeE.

WHCTpyKTaX, 06yyeHne v nponaraHja npaBus TeEXHUKM 6€30MacHOCTU: BUAbl UHCTPYKTaXeN,
06yyeHne pabOTHNKOB NpaBuIam 0XpaHbl TPYAa Ha TEPPUTOPUM NPEANPUATUS U B MPON3BOACTBEHHbIX
NOMeLLeHNaX, BUAbl OTBETCTBEHHOCTM 3a HapylleHWe npaBWa OxpaHbl Tpyaa. [ponaraHpa
MeponpuATUiA No oxpaHe Tpyaa.

Mpoun3BOACTBEHHAA W nNoXapHas 6e30MacHOCTb: MNpasBuia OXpaHbl Tpyja Ha TeppuTopun
npeanpuaTa U B NPOM3BOACTBEHHbIX MOMELLEHUAX, NPaBuaa OXpaHbl TPyAa Npyu paboTe ¢ onacHbIMM
BelecTBaMmn, CpeacTBa M MeTOAbl  MOBbIWEHWA  6e30MacHOCTM  TEXHUYECKUX CPeAcTB MU
TeXHOMI0rMYECKNX NPOLEeccoB, AeiACTBUA pabOTHUKOB MpU aBapum, 371eKTpo6e30nacHOCTb, OCHOBHbIE
MPUUYNHBI BO3HUKHOBEHUS MOXAPOB W B3PbIBOB Ha NPeANpUATUAX, Mepbl NpeaynpexneHuns NoXxapos u
B3pbIBOB, CPeACTBa TYLIEHNA NoXapa, AeicTBUS pabOTHMKOB Npu noxape.



MepBas NMOMOLLb NOCTPaAaBLUMM MpPKW HECYACTHOM C/yyae Ha MPOM3BOACTBE: OnpefeseHune
COCTOSIHMS  3[40pOBbs  MOCTPajlaBLIEro, OKasaHWe MepBO/  MOMOLWM  MOCTpafaBlieMy MNpu
KPOBOTEUEHMsX, NepeioMax, 0XKorax, 0TpaBleHusX.

MM.01 «MofgroToBKa XMMMUYECKOM nocyfbl, Npnbopos 1 n1abopaTopHOro 060pyLoBaHUSA»
MAK 01.01 «TexHUKa NogroTOBKM XMMUYECKOW Nocy/bl, Npn60opoB 1 nabopaTopHOro
obopyaoBaHUA»

BeeseHne. Mepbl noXapHoi 6e30MacHOCTU: YCTPOMCTBO M 03HAaKOMJIEHME C nabopaTtopusamu,
npasuna Tb, opraHusauua Tpyga B nabopatopmsx, MeEpPONPUATUSA MO OXpaHe Tpyfha, BEHTUASAUMA B
nomewleHnsax, mepbl Mb.

NabopaTopHas nocypa: nabopatopHas nocyda O06LWEero HasHa4eHus W cneuunanbHOro
Ha3HayeHuWs, npocTeiwme npubopbl U MepHas nocyja, KanubpoBKa nocyfbl, M yXOA4 3a Heil,
thaptopoBas nocyga.

MepHas nocyja: MepHble KONbbl, MAMNETKN, OIOPETKM, YXO[ 38 MEPHOIW NOCYLO0N.

dapopoBas nocyfa, (uabTpoBaHue: yxof 3a (apdopoBOi MNOCYAON, (PunbTpOBaHWe NOA
BaKyyMOM.

AnekTpoHarpesatenbHble NpuUbopbI: obpalieHne C HarpeBaTefibHbIMW MpubopamMun, TexHMKa
6e3onacHocTu.

a3oBoe 060pygoBaHve nabopaTopuin: npubopbl ANS MNOMYYeHMA ra3oB, MeTan/Invyeckoe
obopypoBaHue, njacTtmMaccoBoe, BCromorarte/ibHble NPUHAAIEXXHOCTHN.

XUMUYECKMe peakTMBbl. WX MapKMpoBKa: XapaKTepucTuKa XWMUYECKUX pPeakTUBOB,
Knaccuukauma n XpaHeHns 1 MapKUpOBKa.

LleHTpudyruposaHue. LAUCTUANALMA: LEeHTPpUADYrmpoBaHue, AUCTUANALMA, OUANCTUANALNS,
neperoHkKa Bojpbl.

JlabopaTopHbIi paboumnii XXypHan: TexHuMKa 6e3onacHOCTU npu paboTe B nabopaTopum,
nabopaTopHbI pabounii XXypHan, npaBuna ero BefeHus.

MNM. 02 «BbinosiHeHVe Ka4yeCTBEHHbIX U KOIMYECTBEHHbIX aHa/IM30B NPUPOLHBLIX U
NMPOMbILLUIEHHbBIX MaTepuasioB C XUMUYECKUX U (DU3NKO-XUMUYECKUX aHaNMN30B»
MK 02.01 BblnosiHEHNE KaYeCTBEHHbIX U KONIMYECTBEHHbLIX aHa/IM30B NPUPOAHbIX U
NMPOMbILU/IEHHBIX MaTepUasioB ¢ XMMUYECKUX U (DN3NKO-XMMUYECKMX aHaIN30B

KayeCTBEHHbIA 3NEMEHTHbI aHanu3: LenM W MeTofbl KayeCTBEHHOro aHanusa, LWecTb
aHaIMTUYECKMX TPynn KaTUOHOB, aHa/IM3 aHWOHOB TPEX aHaIMTUYECKMX rpynn.

KonnyecTBeHHbI 3/IEMEHTHbIA aHanu3: OCHOBblI MeTofa, MNpaKThKa rpaBUMETPUYECKOro
aHannsa, MeToj HelnTpanusayum, MeToabl OKCUAUMETPUMN, NOAOMETPUA, METOAbI OCKAEHUSA, METOAbI
KOMTM/IEKCOHOMETPUN.

®YHKUNOHA/IbHBIA ~ aHaNN3:  Ka4YeCTBEHHbI W KOJIMYECTBEHHbIA  3MIEMEHTHbIN  aHann3
OpraHVyeckmx coefunHeHuid, KauecTBEHHbIN aHaN3 OpraHnyeckmux CoefUHeHUA No YHKLNOHANbHbIM
rpynnam, onpegeneHne npocTeinx uanYecknx KOHCTAHT OpraHnYeckKnx CoegnHeHN.

AHanu3 rasos; xpomartorpapus.

Xpomatorpad: obuwue npefcTaBneHUs, Knaccupukaums Xxpomatorpaguyeckmx MeTofoB,
NOHOOOMeHHas XxpomaTorpadus, XXNUAKOCTHas XpoMaTorpagus, rasoBas xpomartorpadus.

AHanun3 He(Tn. SKCTparnposBaHue: HedTb, Ppakuum HeTU, NPOAYKTbI HEPTEXUMUN.

AHanm3 cMaso4HbIX Macen, ToNanBa,30/bl.

CneumnanbHblii 610K MeTOAUK MO OpraHWYeckoMy CUHTe3y: OO6Hapy>XeHue pas3finyHbIX
OpPraHMYecKnX BeLLecTB, KAYECTBEHHbIE PeakLun aMUHOB, LBETHbIe peakuun (PeHonoB, 06Hapy>XeHue
3TUNI0BOrO CNUPTa, LBETHbIE peakyuu 3TUNEHTINKONA U TNNLEPUHA.

MPOMbIBOYHBIE >XWAKOCTW, WX KacCU(MKauMa: MPOMbIBOYHbIE XWAKOCTU, Knaccugukauus
MPOMBbIBOYHbIX XXUKOCTEN.
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NMM.0O3 «OCHOBbI 3K0/IOTMYECKOro KOHTPO/IA NPOM3BOACTBA U TEXHOIOTMYECKOr 0
npouecca»
MAK 03.01 «[MpomMblLaeHHAas 3KON0rMSA M MOHUTOPUHT 3arpA3HEHUS OKpyXKatoLen
cpenbl»

Okpyxatouias cpefa: BBefeHWE B MPOMbILLMIEHHYO 3KOJIOTMI0, COBPEMEHHbIE 3KO/I0TMYecKune
npobnembl THOMEHCKOI 06nacTu, OKpyXawllas cpega Tob60/bCKa, 3KOA0ro-rpagocTponTe bHbIE
acnekTbl pa3BUTMA ropoga.

XapakTepucTmMKa Cbipbsi, €ro Knaccuukaums u notpebneHue. OTXoAbl: ManoOTXOAHbIe
TEXHONOTrMW, MPUHUUNBLI OpraHM3auuMnm 3KOMOTMYECKU YUCTbIX MNPOWU3BOACTB,  3KOMOrMYECKMI
nacnopT NpeanpusaTua 6yayuiein Npon3BoLCTBEHHON MPaKTUKMN.

XapaKTepucTuKa 3arpsasHeHus OKpYXXalolleil cpefdbl B npouecce MNpPov3BOACTBEHHOM
[LeATeNlbHOCTKN: 3arpsAsHAlLWMe BELWeCcTBa, MX Knaccugukauus, OCHOBHble BUAbl WUCTOYHMKOB
BO3/EeNCTBMA HA OKPY>XXAIOLLYHO Cpefy.

XapakTepucTMka MOHUTOPUHIa: oOxpaHa aTMOC(EepPHOro BO3Ayxa Ha nNpeanpuaAtusax,
NMPOMbILUJIEHHbIE BbIGPOCHI, XapakTepucTuka W KnacCUuPuKkauus BpefHbIX BELLECTB, METOAbl
OYNCTKM BbIOPOCOB, 3aMKHYTble ra3oobpasHble LUKIIbI.

MOHUTOPUHT N ero BUAbl: MOHATME MOHUTOPUHIA, BUAbI MOHUTOPUHTA, ero uenn, EMrCaM,
rnaBHble 3arpsA3HUTENN U UX BO3AENCTBUE HA OKPYXAKOLLYHO Cpeay.

OnpefeneHve 3arpA3HAKOWMNX BellecTB B BOAe: MeTOAWKWU OnpefeneHns HeopraHW4Yeckux u
OpraHnYecKnx CoefMHEHUA rasoxpomaTorpauyeckum n (hOTOMETPUYECKUM METOLaMM.

OnpepeneHvie 3arpAsHAKLWMUX BewecTB B TMOYBE: BJIAXKHOCTb MOYBbI, ONpejesneHune
HeopraHMYyecknx n OpraHNYecKnX coefuHeHNn, HeTenpPoayKTOB, NeCcTULMA0B.

MeTofbl onpefeneHna 3arpsasHAOLWMX BELECTB B BO3AYyXe: OnpefeneHne HeopraHNMYyeckmux u
OpraHnMYecKmMx COeUHEHUIA B BO3AYXe.

AHTpONOreHHas AesTeNbHOCTb: aHTPOMOreHHble BO3LENCTBMA Ha OKPYXAaKLWYK cpefy, ero
BMAbl, NOHATME O NAPHUKOBOM 3(P(heKTe, pas3pyLLleHne 030HOBOr0 C/0SA, KMCNOTHBIX JOXAAX.

«[Mpon3BOACTBEHHOE 00yYeHNE»

TexHuKa 6e30NacCHOCTM B XMMMYECKOW nabopatopuu.

BBefeHMe B XMMUYECKYHO TEXHOMIOTUID: MNPOMbILIEHHas BOAOMOArOTOBKA, Knaccupukayms
XMUMUNYECKOrO Cbipbs, METOAbI NepepaboTKM Cbipbs.

Monb3oBaHMe nabopaTopHo nocyaov pasINYHOro HasHa4yeHus, nony4yeHme
ANCTUNNNPOBAHHON BO/Abl, MPOBEPKA KaNMbpoBaHHOW nocybl.

OcHoBHble fabopaTopHble oOnepauun: NPUroTOBMEHWE PacTBOPOB MO MacCoBON fone,
CNoco6bl MbITbA MOCYAbI, CYLWKN NOCY/Abl, HArpeBaHWe 1 NpoKannmBaHue, N3MepeHne TemnepaTypbl
npubopbl AN U3MepeHUs TemnepaTypbl, ONpefeneHWe Temrnepatypbl MnaefieHnUs, pabota C
NPYMeHeHNEM BbICOKOTO [aBNeHus, ras3oBble 6anfoHbl U ob6palieHue C HUMWU, pPYYHOe
n3MenbyeHNe, MexaHW4yeckoe Wu3Me/lbYeHWe, CMeluMBaHWe pacTBOPOB, CMelUMBaHME TBEPAbIX
BELLecTB, BUAbl (DUNLTPOB, NpaBuna Bblbopa, (uUbTPOBaHMe, pacyeT, NPUroTOB/IEHWE PacTBOPOB
pasHO KOHLeHTpaLmm, NpuUroToB/ieHNne pacTBOPOB MO MacCoOBOW fo/e, NPUrOTOB/IEHWE PacTBOPOB
KWUCNOT U LWenoyein n3 60ee KOHLEHTPUPOBaHHbLIX, MPUTOTOB/IEHNE PACTBOPOB NYTEM CMeLLVBaHUS
[BYX PacTBOPOB pas3/IMYHON KOHLEHTpauun, NpuUroToB/eHMe PacTBOPOB 3afaHHON HOPManbHOCTH,
MOJIAPHOCTW, MPUTOTOBNEHUE OY(EePHbIX U KONNOUAHbBIX PacTBOPOB, NPUIrOTOB/IEHWE PAacTBOPOB U3
(hMKcaHanoB, 3KCTparmpoBaHue, NPoBeLeHNe KPUCTaNNN3aLnK, BbICYLLUNBAHNE.

[paBMMETPMYECKMIA aHanM3: pacyeTbl B [PaBUMETPUYECKOM aHann3e, BbIMOSHEHNe
B3BELUMBAHUA HA TEXHO-XMMMWYECKUX BecaX, BbIMONHEHME B3BELUMBAHUSA Ha 3MEKTPOHHbLIX Becax,
BbIMO/IHEHME B3BELLMBAHWNA HA aHA/IMTUYECKNX Becax.

TUTPUMETPUYECKNIA aHann3: n3mepeHne 06-EMOB, KaMbpoBKa MePHOI NOCYAbl, MeTOq,
HelTpanmsaunumn, MeTofbl OCaXAEHWUS, METOAbl KOMM/IEKCOMETPUK, CMOCO6bI
KOMMJIEKCOMETPUYECKUX TUTPOBAHWI
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CHuMaHWe nokasaHWin NpmMbOPOB M pacyeT pe3y/ibTaTbl U3MEPEHUIA: ONTUYECKME METOAbI
aHanu3a, Bu3yanbHas KONopuMeTpus, POTOKONOPUMETPUSA, CNEKTPOPOTOMETPUS, CEKTPA/bHbIN
aHasiM3, IMMUCCUOHHAaA CNEKTPOCKONMUA, rasosas Xxpomarorpagpus.

TexHUYecKuii aHanu3: aHann3 CMa3oUHbIX Macesl, aHann3 TBepAOro TONAMBa, aHann3 rasos.

pH-meTpua: npasuna pabotel ¢ pH-mMeTpom, cTpoeHne pH-mMeTpa, nsmepeHue pH.

MaTemaTnyeckas 06paboTka pe3ynbTaToB aHau3a.

4. MaTepuanbHO-TeEXHNYECKOe  obecrneyvyeHne  peanus3aunm  [OMNOJIHUTENIbHOM
NpogeccnoHarbHOW NPorpamMmmMbl NOBbILWEHNA KBaTNMUKaLNUU

4.1. TpeboBaHMA K MaTepunanbHO-TEXHNYECKOMY 06eCcneyeHmnio

FAMOY TO "Tob6onbCKWiA MHOTONPOMUIIbHBIA TEXHUKYM" pacnonaraet maTepuasnbHO-
TeXHUYecKon 6a3oil, obecneymBalroLLeil NPoBefeHME BCeX BUAOB TEOPETUYECKUX, MPaKTUYECKUX
3aHATUI, Yy4eOHON NpaKTUKKU, NpefyCMOTPEHHbIX YYeBHbIM NaHOM.

MaTepnanbHo-TexHNnYeckass 06a3a COOTBETCTBYeET [EeACTBYKOLWWUM CAHUTAPHbIM U
NPOTUBOMOXapHbIM HOPMaM.

Peann3auna nporpammbl y4yebHON AMCLMNAUHBI TpebyeT Hanuuma yyebHOro KabuHeta
3/IEKTPOTEXHUKW, OXpaHbl Tpyfa, XUMWUYECKUX MACTepCKuUX, OUBAMOTEKM WM YMTANbHOrO 3ana C
BbIXOLOM B CeTb VIHTepHeT.

O6opyaoBaHuMe y4e6HOro KabuHera:
- nocaZo4Hble MecTa MO KOMYECTBY 06yyatoLmnxcs;
- paboyee MecTo npenojaBartens
- KOMMNNEKT y4e6HO-HarnsaAHbIX Nocoouii,
- TEXHONOrMYecKas 0CHaCTKa;
- Habopbl MHCTPYMEHTOB, NPUOOPOB 1 NabopaTOHON NOCyAbl.
TexHU4YecKune cpeicTBa 00yveHUS:
- KOMMNbIOTEP C IMLEH3VOHHbLIM MPOrpaMMHbIM 06ecrneYeHmeM;
- MY/bTUMeANanpoeKkTop;
NHTEepaKTUBHas A0CKa.

MacTepckas Mo KoOMMeTeHUUU «JlabopaTOpHbIi XUMUYECKUA aHanus» obopyayeTcs
COr/IaCHO UH(PACTPYKTYPHOMY /IUCTY OLLEHOYHbIX MaTepuanos ANf LEMOHCTPALNOHHOIO 3K3amMeHa
no craHgaptam BOPNACKWANIC POCCUA no komneTeHUMWU «J1labopaTopHbIl XUMUYECKUIA
aHanu3» B 2019 r., yTBepxaeHHoro lMpasneHnem Coto3sa (MpoTokon Ne43 ot 15.11.2018);

MacTepckasi Mo KOMNETEHUUMN «J1abopaToOPHbIA XUMUUYECKUIA aHaNN3»

YuyebHo-nabopaTtopHoe 06opynoBaHue
CnekTpodoTOMETP C NpPOrpamMMmHbIM 06ecrnevyeHneM
Becbl nabopaTopHble 3/1EKTPOHHbIE
PethpakTomeTp
TPUHOKYNAPHBIA MUKPOCKON
n gpyroe

YyebHo-nabopaTtopHoe obopyaoBaHne 6yaeT NCMOb30BATHCS:

- npu peanusaymn MAK. 01.01 TexHuka NOArOTOBKM XMMWYECKOW MnoCyAbl, NpubopoB K
nabopartopHoro ob6opyposaHua, M[OK.02.01. OcHOBbI NpPUroToB/eHUS Mpo6 M pacTBOPOB
pas3NIMYHoN KoHueHTpauun, MAK.04.01. O6paboTKa 1 y4YeT pe3y/ibTaToB XMMUYECKUX aHA/N30B;

- MpU peanu3auumnm HOBbIX MporpaMM nNpoMeccoHanbHOro O06y4vyeHUs U Nporpamm
[LONOMHUTENBHOIO 06pa3oBaHMs, KYpPCOB MOBbILEHUS KBanuukauum «Xpomartorpaguueckme
MeToAbl aHanun3a», «CucTteMaTuyeckme MOrpewHoCcT XMMUYECKOro aHanmsa u Crnocobbl ux
YyCTpaHeHus», [OMONMHUTENbHOro o06pa3oBaHWAa [Ans  fJeTeld W B3POC/bIX, COTPYAHWUKOB
HeTexummyeckok komnaHum OOO «Cubyp To60nbCK» MO KOMMeTeHUUn «JlabopaTopHbIii
XUMMWYECKWIA aHanmn3» B Kateropun «Hasblkun Myapbix» 1 WorldSkills Russia Juniors.
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4.2. HhopMaynoHHoe obecrieyeHme 0byyeHMSA
MepeyeHb peKOMeHAYyeMblX yHebHbIX U3fgaHuii, IHTepHeT-pecypcoB, LONO/IHUTENbHOM
nnTepaTypbl

OCHOBHbIE UCTOYHUKU

1. AHannTuyeckas xmmus 2-e nsg., ucnp. u gon. YuebHoe nocobue ana CMO. AnapHeB
AW., NyneHko I'.K., AnekcaHgposa T.M., KazakoBa A.A HayuHas wkona: HoBocmbupckuii
rocyaapCTBEHHbI TeXHMYeCKnUin yHmBepcuTeT (r. HoBocubupcek).Moa: 2017 / Mpudy YMO

ClIo
2. AHanuTtuyeckaa Xxumus 4-e u3g., nep. U jon. YyebHuk u npaktukym ans CriO.
HukuntnHa H.I. - oTB. pea. HayyHas wkona: HaunoHanbHbI KCCnenoBaTeNbCKUi

yHusepcutet «MNI3T» (r. MockBa-3eneHorpag) Fog: 2017 / Fpng YMO CIoO

3. Nangykosa B6.M., XaputoHoB C.B. TexHuKa U TexHONorus nabopatopHbix paboT M.
ounL «Akagemusa», 2016r.

4. Tangykosa b. M., XaputoHoB C. B.. TexHuWKa U TexHonorua nabopaTopHbiXx paboT
cepus: Anda yyawmxcs yupexgenuii CMoO M3gatensctBo: JlaHb, 2016 T.

5. HemuoB M.B. O/eKTpOTeXHUKA WU 3NeKTPOHUKA: YY4eOHUK [NS CTy[. YYpexnaeHui cpep,
npod. obpasosaHua / M.B. Hemuos, M. J1. HemyoBa. - 2-e n3g., ctep. - M.: N3gaTenbCckuii
LeHTp «Akagemus», 2018. - 480 c.

6. KaumaH M.M. 2nekTpuyeckume MallWHbl: YYeOHWUK ANS CTyd. YUYpeXAeHuid cpef. npod.
o6pasoBaHma/ M.M.KaumaH - 15-e n3ga., ctep,- M.: V3gatenbCckuii ueHTp «AKagemus», 2016. -
496 c.

7. ®ygaeBa J1,M, IOnekTpoTexHuKa: Y4YeOHWK AN CTYA. YUPeXAEeHWA cped. npod.
obpasoBaHus / 1.N.®dydaeBa. - M.: V3gaTenscknin LeHTp «Akagemus», 2017. - 384 c.

8. D/IeKTPOTEXHMKA [9NeKTpOHHbIN pecypc OLNOP].
http://fcior.edu.ru/catalog/meta/5/mc/discipline%20NPQ/mi/5.240407.01/p/page.html?fv-
type=I1&fv-class=OMS

9. CeteBass Bepcus oOyvarowelr nNporpammbl  «DNIEKTPOTEXHUKA W 3NEKTPOHMKa»
[9neKTpoHHbIl pecypc]; YuyebHO- MeTOAMYECKUIA KOMMbIOTEPHbIA Komnaekc. - CapaTos.
Kopnopauusa «Aunonb», -2012.-1 3nekTpoH, guck (CD-ROM) - Cuctema TpeboBaHmii: 450
MHz, 128 MB RAM, CD-ROM, 1024x768, OC WindosME/2000/XP/Vista. - 3arn. ¢
3TUKETKN JucKa

JononHnTenbHble UCTOUHUKN:

1. BockpeceHckuid .. TexHuKa nabopatopHbix paboT M.. M3aatenscTBo: «Xumusa» 1973
2. JonuH T.A. CnpaBOYHUK MO TexHUKe 6GeszonacHocTu. M3a. s -e. M.: JHeproaTrommsgar,
1984,- 823 c.

3. 3axapos JI1.H. TexHuKa 6e30MacHOCTM B XUMMUECKMX nabopatopusax- f1.. Xumuns,1985.-
182 c.

4. NBaHoB B./. TMoxapHas onacHOCTb B XMMMUYeCKux nabopatopusax M.. Xumusa, 1988-
111C.

5. KapnoB HJ.A. CasoctmH A.ll. MeTtoabl npo6oot6opa M nNpoboONOAroTOBKK
WN3paTenbcTBO: BuHom. Slabopatopus 3HaHmiA. 2003

s . KopocTenes IN.M1. JlTabopaTopHas TeXHUKa XMMUYeCKOro aHanusa. M Xumus 1997

7. Nob6aueB AJ1., CtenaHoBa P.®., JlobaueBa M.B. AHann3 HeOpraHMYeCcKnx 3arps3HuTenei
NUTbEBbIX M NpUPOaHbIX BoA. Camapa «M3gatenbctBo «Camapckuii yHusepcutet» 2006

s . Muwenko C.B., Mopgacos M.M., Tpojumos A.B., Yypukos A.A. TlpobooTbop B
CMCTEMAX KOHTPONS MNoOKasaTenein KayecTBa MNpPoAyKUuM. YuebHoe nocobue. Tam6OB:
M3patenscteo TI'TY, 2003.

9. MpsAHnKoB B.W. TexHnKa 6e30MacHOCTA B XMMWUYECKON MPOMbILIEHHOCTU. M.: Xumus,
1989.- 288 c. 10. Po3noBckuii A.N. OCHOBbI TEXHUKW B3pPbIBOGE30MACHOCTM Npu paboTe ¢
roproynmmn rasamm n napamu M.: Xumung , 1980.- 376 c.
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http://fcior.edu.ru/catalog/meta/5/mc/discipline%20NPQ/mi/5.240407.01/p/page.html?fv-

10. CtenuH b.[, TexHnKa n1abopaToOpHOro aKkcnepumeHTa B Xumun M. Xummsa 1999

VHTepHET - pecypchbl:

http://ido.tsu.ru/schools/chem

http://distant. ioso. ru/for%20teacher/25-1 1-04/sps. htm

http://wiki. ciit. zp. ua/index. pbp/WHTepHeT-pecypcbi#.P0.A5.P0.B8.P0.BC. D0.B8.D1.8F

http://www. it-n. ru/communities. aspx? cat no=4605&tmpl=com

http://www. openclass. ru/node/278

http://www. home-edu. ru/user/uatml/00000007/proekty chim. htm

http://www. college, ru/chemistry/index. php

http://www. openclass. ru/node/313

http://lwww. en. edu. ru/catalogue/3

http://e-science. ru/

ht:tp://maratakm. narod. ru/

http://lwww. aliens, ru/edu/chem. htm

http://him.l September, ru/articlef. php? 1D=200400704

http://www. ug. ru/issues07/?action=topic&toid=2959

http://76202s015.edusite. ru/p38aal.html

http://window. edu. ru/window/catalog? p rid=58577

http://mediacitr. info/o-tsentre/programmnyie-produktyi/v-pomosch-uchitelyu-himii-i-biologii

http://school-collection. edu. ru/catalog/rubr/016ec3e5-46fa-fadf-80a3-

80ef82b62bcf/107372/?interface=electronic

http://bobrdobr. ru/group/4079067/; http://www. google, com/a/help/intl/ru/edu/index. html
CeteBas Bepcusi obyyatrowelh NporpaMmMbl «3NEKTPOTEXHUKA U 3NEKTPOHUKA» [DNEKTPOHHbIN

pecypc]; Yu4e6HO-MeTOAMYECKMI KOMMbIOTEPHbIN Kommnnekc. - CapartoB. Kopnopauwus

«Aunonb», -2012.-1 anekTpoH. Auck (CD-ROM) - Cuctema TpeboBaHuin: 450 MHz, 128

MBRAM, CD-ROM, 1024x768, OC WindosME/2000/XP/Vista. - 3arn. ¢ 3TUKETKM AuMcKa

http://tacis-dipol.ru/elektrotexnika-i-elektronika/

OcHoBbI 3NEKTPOTEXHUKM [@nekTpoHHbIi pecypc].
URL:http://stoom.ru/content/category/4/15/83faaTa o6pawieHuns: 01.01.2017).
OCHOBbI 3NEKTPOTEXHUKMN [9NeKTPOHHbIN pecypc]. URL.:http://lwww.radio-

schemv.ru/beginner/lesson-radio/485-lesson4-radio.html:
OCHOBbI ~ 3N1EKTPOTEXHUKN.  DMIEKTPOHHbIM  Y4eOHUK  [DNEKTPOHHbLIN  pecypc],
URL:http://www.motor-remont.ru/books/2/0iaTa o6patieHuns: 01.01.2017).

LW kona ans JNeKTpuKa [@nekTpoHHbIi pecypc].
URL:http://electricalschool.info/electroteh (nata o6pawerHns: 01.01.2017).
AneKTpoTeXHMKA ans HauMHaloLLLNX [@neKTpoHHbIi pecypc].

URL:http://www.eleezon.ru/class.htmlOiaTa o6paweHuna: 01.01.2017).
AnekTpoTexHukKa. HarnagHble nocobus (31eKTPOHHbIA BapuaHT, 2011r.) [SN1eKTPOHHbIA
pecypc]. IR L:http://www.ph4s.ru/book elektroteh. html(gaTta o6pauieHmsa: 01.01.2017).
AneKTpoTexXHMKa (KOHCMeKTbl Nekunin) [SnekTpoHHbil pecypc]. URL:http://www.for-
stydents.ru/details/elektrotehnika.-konspekt-lekciv.html (gata o6pauweHns: 01.01.2017).

4.3.0praHn3aynoHHO - nefarornyeckmne ycnoBus peanmnsaummn gonosIHUTENbHOM
npogeccnoHanbHOM NporpaMMbl  MOBbIWEHUSA KBanugpukaymm

FAMOY TO «To060MbCKWUIA MHOFOMPOMPUbHLIA TEXHUKYM» pacnonaraet MartepuanbHo-
TEeXHUYeCKOn 6a3oli, COOTBETCTBYIOLLEN AENCTBYIOLWMM NPOTMBOMNOXAPHbIM NpaBuaaM 1 HOpMam,
obecneynBalOLWMM NPOBEAEHME BCEX BWUAOB  AUCLUMANHAPHOW U MEXAUCUUMNINHAPHOM
NOArOTOBKM, MNpPaKTUYeCcKOW U HayyHO -  MCCNeaoBaTenbCKoi  paboT  obydatolimxcs,
NpeaycMOTPeHHbIX y4ebHbIM niaHoMm. CneuunanbHble MOMELLEHUA NPeAcTaBNAT co60i yuebHble
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ayauTopum  ona  NpoBefeHUs 3aHATUIA  NEKUMOHHOro TWMa, 3aHATUI CeMUHAPCKOro Tuna,
rpynnoBbIX ¥ UHAUBUAYaNbHbBIX KOHCYNbTALMWMA, TEKYLLEr0 KOHTPOS, NPOMEXYTOUYHOW U UTOrOBOM
aTTecTaumu. YyebHble Knaccbl YKOMMIEKTOBaHb! Cneumnann3npoBaHHon Mebenbio 1 TeEXHUYeCKUMn
cCpefcTBamMMU 00yYeHUs, ChyXawumu NS NpefcTaBneHns yyebHoW mHGopmauum obydarowmmces.
YupexfjeHne ob6ecneyeHO  HEOOXOAMMbIM  KOMMJIEKTOM  JIMLEH3MOHHOIO  MPOrpaMMHOro
obecneyeHns. Oobyuvatowmecs TAMNOY TO «To60NbCKUIA  MHOFONPOMUALHBLIA  TEXHUKYM»
MonyyarT AOCTYN K MeyvyaTHbIM U (UM) 3NeKTPOHHbIM 06pa3oBaTeflbHbIM M UH(MOPMALNOHHBLIM
pecypcam: nporpamm, No KOTOPbIM OHW MPOXOAAT 06yyeHue. MeyaTHble U (MAKN) INEKTPOHHbIE
obpasoBaTe/ibHble W WH(MOPMALMOHHbIE pPecypcbl YKOMMIEKTOBaHbl Yy4ebHO-MeTOANYeCKUMU
matepuanamu, B T.M. Me4YyaTHbIMU W (UMW) 3NEKTPOHHLIMW YYEOHbIMW U3LaHUAMU (BK/IKOYaS
y4YeOHUKM 1 yyebHble nocobus), BugeomaTepnanamm, MeTOANYECKUMU NOCOBMAMM, pacneyaTKamu,
BCNOMOraTe/bHOW 1 CNpaBOYHOWN MH(OPMaLMeld, CCbIIKaMy Ha Pecypchbl B CETU

NHTepHeT 1 apyroli None3Hoin nHhopmaLuein no TeMaTuke NnporpaMmmM 06yyeHus.

K ocBoeHMIO nporpamMmbl NpodeccnoHanbHOro 06yyeHns LONYCKaTCa nnLa, He MMetoLLmne
cpeAHero npodeccmoHanbHOro o6pasoBaHus W (unu) Bbicwero o6pasoBaHus. OCBOeHMe
nporpaMmMbl NPOMECCUOHANbHOro 00y4YeHUs 3aBepLUaeTCs UTOFOBOWM aTTecTauueli o6y4darolimxcs,
KoTopas npoBOAMTCA B BUAe KBaIMPUKALMOHHOIO (LEMOHCTPALMOHHOrO) 3K3aMeHa. Jluuam,
yCMewHo OCBOMBLUMM MNporpamMmy MpodeccuoHanbHoro o6yyeHus ¥ NpowejwM UTOroBYHO
aTTecTaumio, Bbl4aeTcs 4OKYMEHT YCTaHOBNEHHOro obpasua.

4.4 TpeboBaHMA K KagpoBOMY 06ecrnevyeHnNt0 06pa3oBaTe/IbHOro npotecca
MpenogaBatenu, Beaylune npegMeTbl AO/HKHbI MMeTb BbiCLUee MeAarornyeckoe WM BbiCLLee
nnn cpegHee npodeccnoHanbHOe 06pa3oBaHMe MU KBaMU(PUKALNKO COOTBETCTBYHOLLLEFO npoduns.

5. OueHKa pe3ynbTaTOB 0CBOEHUS AOMOIHUTENBbHOW NPOGeCCMOHaNbHOM Nporpammel
NOBbILLEHNSA KBannhukaunum
OueHKa KayecTBa OCBOEHMA NporpaMmbl NPOMecCHOHanbLHOro 00yYeHUs BKAOYAET TeKyLuil
KOHTPO/Ib 3HAHWIA, MPOMEXYTOUYHYIO U UTOTOBYIO aTTecTauuio o06y4varolmxcs. TeKywmnii KOHTPOb
npoBOAMTCS NpenojaeatenemM B npouecce obyyeHus. MpodeccmoHanbHoe 06yyYeHne 3aBepLuaeTcs
NTOrOBOW aTTecTaumeli B (opme KBaNUPMKALUMOHHOIO 3K3amMeHa. K wnTOrosol atTectauumu
AonycKakTca obyyatolmecs, BbINONHMBLUME TPebOBaHUS, NPeAyCMOTPEHHbIE KYpCOM 06y4eHMs no
nporpaMMe W YCMewHO MNpoweAlwmne BCE MPOMEXYTOYHbIEe aTTECTALMOHHbIE UCMbITaAHNSA,
npeayCcMOTPeHHbIe YY4EOHbIM NIaHOM.
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MpunoxeHue 1

JenaptameHT o6pa3oBaHUs U HayKn THOMEHCKOWM 06nacTu
MocypapcTBeHHOE aBTOHOMHOe NpodeccMoHanbHoe obpasoBaTe/ibHOe
yupexaeHue TIOMEHCKOM 06nactn «T0o60NbCKNIA MHOTOMPOMUIbHbBIA TEXHUKYM»

YTBepxaalo:

3am. anpekTopa no YT1P
FAMOY TO «TobonbeKuia
MHOrONpPOMUAbHbIA TEXHUKYM»
H.JI. MMonoB.a

« » 2019r.

JK3aMeHauNOoHHbIe TeCTbl
ana 4NN MK «/1abopaHT XMMUYECKOTO aHanm3a»

PaspaboTan npenogaeatens: J/lornHosa TaTbsHa AneKkcaH4pOBHA

BapunaHT 1
1. B yem 3aK/04YaeTCcqa CyLWHOCTb TUTPUMETPUYECKOrO aHanmsa
A. B n3mepeHun ob6bEma pacTBOpa peakTvBa TOYHO M3BECTHON KOHLIEHTpaLumM, pacxoayeMmoro ans
peakuumn c onpefenseMbiM BeLLeCTBOM™
b . B oueHKe NHTEHCUBHOCTU OKpacku pacTteopa
B. B n3amepeHunn o6bema rasa, 06pasyroLleroca B pesynbrare peakumnm
2. KakoBa TOUYHOCTb B3BeLUMBAHUA Ha aHA/IMTUUYECKNX Becax
A.100r
B.01r
B. 0,0002 r*
3. B uem 3akntoyaeTcsa CyulHOCTb 0T60pa cpegHel npobbl
A. OT60p Npob6bI N3 cepenHbl NapTUK
B. OT6op B Hayasne 1 B KOHLIE NapTun
B. OT60p nNpobbl, XapakTepu3yrLLMin CpegHUiA CoCTaB aHann3npyemMon naptmm *
4. B KaKoli Tape XpaHAT pacTBOpbI Lenoyei
A. B nio6oit
B. B CTeKNsiHHO Tape
B .B nonnatuneHoBol Tape*
5. YUTo Takoe coocaxxgeHue
A. TlonHoe u3BneyeHne ocajka 13 pacteopa
b. 3arpssHeHue ocajKa BellecTBamMmm, KOTOPble A0/MKHbI ObIIM OCTaTbCS B pacTBOpe™
B.HenonHoe n3eneyeHne He06X0AMMOro ocaiKa
6. HasHaueHwne 6opeTKu
A. 1na TOYHOro n3MepeHns 06-EMOB NapoB
b. [na TOYHOro n3mMepeHnsa HebOoNbLWNX 06BLEMOB XULKOCTU™
B. [1nsa nsMepeHns ypoBHS XXNAKOCTH
7. NHonKaTop, NpUMEHSEMbIA NPW ONpeaesIeHN X10puaoB no metogy Mopa
A. Xpowmart Kanua *
b. ®eHonpranemH
B. Hutpat ptyTn
8. OT Yero 3aBUCUT XXECTKOCTb BOAblI
A. OT conei Kanbumsa n MmarHusa *
b. OT Hannuusa kucnot
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B. Hu oT yero He 3aBucuT

9. Kakoe 13 rnepeymncrieHHbIX Ha3BaHWN He COOTBETCTBYET hopmyne H20

A. Okcng Bogopoga

b. MNepokcupa Bogoposa*

B. Mvapua kncnopoja

10. B pacTBop fo6aBuUIN HECKOIbKO Kanesib peHonMTanenmHa u pacTteop craa MajMHOBOrO
uBeta. Kakas aTto cpega?

A. HeliTpanbHas

b. Kucnas

B. LWLenoyHaa*

11. NMoyemMy rMApoOKCcUabl HaTPUA N Kanusa HasblBalOT efKUMN?

A. N3-3a pe3koro 3anaxa

B. T.K. OHM pa3befaroT KOXY, TKaHu, 6ymary u gpyrvue matepmansl *

B. lNoTomMy 4TO OHM pacnblBalOTCA Ha BO3AYyXe

12. Peakuusa, conpoBoXjatoLanca BblgeneHneM TensoThbl, Ha3biBaeTcs

A. N30Tepmmnyeckas

b. DHpoTepMnyeckas

B. 9Kk30Tepmmyeckaa*

13. Kak npaBu/ibHO pa3taBnATb CEPHYH KUCIOTY BOAOWA

A. Bofy npunuBath K Kuc/ore

b. Kucnoty BnuBath B BOAy™

B. O6a BapuaHTa npuemsembl

14. Mpwn gobaBneHUN NOBaPEHHON COMM K BOfe TeMnepaTypa 3amep3aHus
A. ToBbicuteA

b. MNMoHnsnTca*

B. He nsmeHuntcs

15. lna 4ero ncnonb3yeTcd Kpuctannausayns

A. NS O4NCTKM OT NPUMECE N HEPACTBOPUMbIX B BOAE BELLECTB™

b. [na yaaneHusa oAbl U3 KPUCTaNI0B COMu

B. Ana nony4vyeHns KpucTanios 60blLINX pa3MepoB Mo CPaBHEHWUIO C NePBOHAYaNbHbLIMU
16. Kakoe BeW,ecTBO MOXXHO MOMYYUTb B YUACTOM BUAE UCMOMb3YA BO3TOHKY
A. Caxap

B. Vog*

B. MNMoBapeHHY0 conb

17. YUTo NOMOXeT pa3feNIMTb CMeCb HEPTU U BOAbI B 1abopaTOpPHbIX YCNO0BUAX
A. Mpobupka

b. MuneTka

B. lenuTtenbHaa BOPOHKa*

18. UTo Takoe MacKMpOBKa B aHaIMTUYECKON XUMUK

A. YpaneHne mewarwLwmnx NOHOB 13 pacTBOPOB NyTeM (hUbTPOBAHNUA

b. CBA3blBaHMe MeLlaKLW X NOHOB B Mafiof4NCCOLMMPOBaHHbIE KOMM/IEKCHbIE COeHEeHNA™
B. MewwatoLime NoHbl NepeBoAaTCA B 0Caf0K

19. Kakoii U3 HuXe NnpuBeLeHHbIX (UAbTPOB MNOAONAET A1 PUNBbTPOBAHUSA MENTKO3EPHUCTbIX
0CcafKoB

A. benas neHta

b. XXentasa nexrta

B. CuHag neHta*

20. YTo Takoe OKK/IHO3UA B XUMUN

A. MNornoweHne NnpumMecein No BCei macce ocafKa BHYTPU ero KpucTannoe*

b. MornoweHve Nnpumeceli NOBEPXHOCTLIO TBEPAON (hasbl

B. lMonHoe pacTBopeHne npmumecei
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21. YTO nexxnTt B OCHOBE 3KCTparnpoBaHums

A. PaznnyHasa npoBogMMOCTb BELLECTB

b. PaznnyHasa pacTBOPMMOCTb BeLLeCcTB B BOJEe U B OpraHUYecKUX pacTBopuTensax*
B. CnocobHoCTb 06pa3oBbiBaTh KOMIOUAHbIE OCAAKM

22. 'nrpockonunyeckasa Boja — 370

A. BOja, BXOAALLaA B CTPYKTYPY KpUCTaIoB

b. BOAa, afcopbmpoBaHHas Ha NOBEPXHOCTUN TBePAbIX BellecTB*

B. manble KoinyecTBa BOAbI, COAepXKaLLMECA B HEKOTOPbIX MaTepmnanax

23. [nAa yero ncnosnb3yeTcs uKcaHan

A. 1na npuroToBneHns pacTBopa C TOYHO M3BECTHOI KOHLIEHTpaumnen™

b. B KayecTBe pacTBOpuUTENS Npu NPUroTOBIEHNN PACTBOPOB

B. [lns ykpensieHnsa pacTBOpoOB

24. Kakas u3 xapaKTepuUCTMK He JonycTuma Ass cTaHAapTHOro obpasa

A. Hannuune npumeceli

b. OgHopoAHOCTL MO cOCTaBy

B. HeycToliunBoCTb Npn XpaHEHUN™

25. YT0 Takoe abcontoTHasA NOrpeLllHOCTb N3MEPEHUS

A. Pa3HOCTb pe3ynbTaToB ABYX MapasiefibHbiX onpeneneHnii

b. Pa3HOCTb MeXay M3MepeHHbIM pe3y/ibTaTOM U UCTUHHBIM*

B. OTHOLWEHNE UCTUHHOTO pe3ynbTata K U3MEpPeHHOMY

26. Kakasa v3 npuBeieHHbIX eqMHUL, HE OTHOCUTCH K KOHLEHTpaynm

A. mr/n

b. %

B. kr/m3*

27. Y10 03HayaeT TUTpP pacTteopa

A. Macca pacTBOp&HHOro BelecTsa (B rpaMmax), cofepkalliasaca B o4HOM Munanantpe (cmd
pacTeBopa*

b. Macca BeuiecTBa, He06XxoaMMas 4na NPUroTOBEHMA pacTBopa

B. KonnyectBo pacTeopa, nowlejulee Ha TUTpoBaHue

28. MonsanbHasa KOHLUeHTpauusa pacteopa 0603Ha4vaeT

A. Konnmuectso mMofeil pacTBOPEHHOro BewlecTsa B 10001 pacTBOpuTEnsa™

b. Konnyectso rpammoB pacTteopeHHOro Beuwectsa B 1000 r pactsoputens

B. Konnuectso moneit pactBopeHHOro Belectsa B 1000 r pacTeopa

29. YTo Takoe 6ytepHbI pacTBoOp

A. PacTBop, MMEIOLNIA MOCTOAHHYIO ONpeesieHHY KOHLEeHTpaLuto NOHOB K1cioposa
B. PacTBOp, NMeKLWNA NOCTOAHHYO OMpefe/ieHHYI0 KOHLEHTPaLM NOHOB FMAPOKCOrpynrbl
B. PacTBop, MeloLWwmnii NOCTOAHHYIO ONpefeNeHHY KOHLEHTpaLuio NOHOB BOAOpoAa *
30. Kakas cTeneHb YACTOTbl PeakT1BOB caMasi BbICOKad

A. 4. — 4nCTbIN

B. X.4. - XMMWUYECKUN YNCTbIN*

B. 4.4.a — unCTbIN 4Na aHanmsa
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BapuaHT 2

1. BbibepuTe NpaBUbHbIN OTBET.

Kak Ha3blBaeTCsi XuMuyeckas nocyga rpywesmaHon nam LuanHLPMYeckoi opmbl CO 3HaYUTENLHO
YKOPOYEHHbIM KOHLOM, MPUMeHsieMan 414 pasgeneHns HeCMeLlnBatoLLNXCS XKXULKOCTENR?
1) AenuTenbHas BOPOHKa

2 ) XMMMYecKas BOPOHKa

3) KanesnbHas BOPOHKa

2. 3aKOHUNTE NpeasioXKeHe.

«YpOBEHb MPO3PaYHON XKNLKOCTU B MEPHOM COCYyfe CleflyeT OTMepuBaTh Mo....»
HKHEMY MEHUCKY

3. YCTaHOBUTb COOTBETCTBME MeXAY MeTOoAaMN OUUCTKN U MbITbS XUM. NMOCYy/Abl U
onepayusimu.

Onepaynun: MeTtofabl:

1) nponapuBaHune a) MexaHU4ecKui

2) MbITb€ BOJIO M NOBEPXHOCTHO- 6) PU3NKO- XUMUYECKUT

aKTUBHbIMW BELLECTBaMU B) XMMUYECKUIA

3) MbITb& XPOMOBO CMEChIO ) PUINYECKNIA

4. BblbepuTe NpaBU/bHbI OTBET.

Kak HasblBaeTCs NpnMbop ANA OXNaXAEHUA U KOHAEHCaLMM NapoB, 06pa3yoLnXcs Npu HarpeBaHum
WU KAMAYEHUN pasfInyHbIX BELLeCTB?

1. KpUcTanansarop

2. XONOAUNbHUK

3. aKcukaTop

5. YCTaHOBMTe COOTBETCTBME MEXAY XUMUYECKUMUN METOAAMU U UX OMepaunsMu.
Onepauuns: MeTtoa:
1) NpoLecc n3BneYeHns pacTeo- a) BbICyLUMBaHWeE
pUTENAMU U3 CMECU KaKUX-nnbo 6) BbiNnapmBaHue
BELLEeCTB TOr0 UAM APYroro B) 3KCTpaKums
KOMMOHEHTA

2) onepauwus, Npu KOTOPOW M3 pacTBopa

yfansaercs BeCb pacTBOPUTENb, B

pe3y/fibTaTe BblAenserca pacTBOPEHHOe

BELLECTBO

6. 3aKOHUYNTE NpefnoXeHme.

«lMpouecc pasfenieHUs HEOQHOPOAHbLIX CUCTEM B MOJie LEHTPOOEXHbIX CUA C MCMOJb30BaHUEM
CM/IOWHbIX N MPOHULAEMbIX AN XXNUAKOCTWN MeperopofoK Ha3bIBaeTcs ....»

7. YCTaHOBUTb COOTBETCTBME MeXAy MeTofamMun O06BEMHOrO aHanusa u pabounmu
pacTBopamu.

MeToapbl: Pabouune pacTBopbl:
1) HeinTpanusauuns a) AgNos

2) ApreHToMeTpus 6) KMIMO:

3) MNepmaHraHaTomeTpumsa B) HCI

8. BblbepuTe npaBuibHbIA OTBET.

«PacTBOpbl, KOHUEHTPaLMA KOTOPbIX BblpaXeHa B rpaMmM-MOJieKynax Ha TP, Ha3blBAKOTCA...»
1.HopmasnbHbIMK

2.TTpoueHTHbIMYU

3.MonsapHbIMU

9. YCTaHOBUTb COOTBETCTBME MeXAy aHa/MTUYECKMMW rpynnamMmuv KaTUOHOB U WOHaMu
KOTOpPble K HAM OTHOCATCS.

Mpynna: VOHbI:

N1 a) Al; Cr; Fe; Zn; Co; Mn
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2) Il 6) As; Sn; Sb

3) 1 B) Ba; Sn; Ca
r K; Na; NH4
10. YcTaHOBMTb COOTBETCTBMUE MeXAY BennunHom pH n cpegoii pacteopa.
pH: cpeja:
1)7 a) Kucnas
2) 25 0) wenoyHas
3)11.8 B) HeliTpasbHas
rycpefHas

11. BblbepuTe NpaBu/ibHbIA OTBET.

«Konuyectso rpaMMoB pacTBOPEHHOTO BeLLeCTBa, cofepkalieecs B 1 M/1. pacTBOpa HasblBalOT »
1.rpamMM-3KBMBA/IEHTOM pacTBopa

2.TUTPOM pacTeopa

3.CTaHf4apTHbIM pacTBOpPOM

12. YcTaHOBUTE COOTBETCTBME MEXAY XMMUYECKOW MoCyLoi N eé Knaccupukaumen.

Mocypa: Knaccuurkaums:

1) npobupka a) nocypa o6Lero HasHa4eHus

2) 6ropeTka 6) nocyaa cneunanbHOro HasHauyeHus
3) aKcuKaTop B) MepHas nocyja

r) gapdoposas nocyga
13. BbibepuTe npaBubHbIN OTBET.

«PeaKTuB, C MOMOLLbIO KOTOPOTO BbIAENSAOT U3 PacTBOPA C/IOXHON CMECK Lenyt rpynny
KaTMOHOB, Ha3bIBAKT ...»

1.XUMUYECKMM PeaKTUBOM

2.KaTMOHHbIM peakTUBOM

3.rpynnoBbIM peakTUBOM

14. BblbepuTe NpaBubHbIA OTBET.

«PacTBOpbI, COXPaHAOLWME MOCTOAHHYI KOHLEHTpauuo KaTMOHOB H+npu pasbaBneHnn, a Takxke
npu f06aBNEHNN K HUM HEOOMbLINX KONUYECTB CUMNbHLIX KMCOT UMW WEeN0Yeil HasblBaKOT ...»
IcTaHAapTHbIMMK pacTBOpaMu

2.0yhepHbIMK pacTBOpamm

3.KONNONAHbIMI pacTBOpamu

15. ¥YcTaHOBMTe COOTBETCTBME MEXAY MOKasaTeNsAMN KavyecTBa BOAbl U COAepXXaHMEM CONe.

[Mokasartenb Kay-Ba BOAbI: Conu:
1) BpemeHHas XXECTKOCTb a) CaCb; MgCH
2) MocTosAHHAasA XECTKOCTb 6) Ca3PO” MgsPCss

B) Ca(HC03)2, Mg(HCO03)2
16. Kak Ha3blBaeTCsa LUAMHAPUYECKNI cocyf ANs onpeaesieHnsa NA0OTHOCTU NpoayKTa?
1.TepmomeTp
2.apeomeTp
3.BUCKO3UMETP
17. Kak HasblBalOT TemnepaTypy, MpW KOTOPO nMapbl BellecTBa, HarpeBaemoro B
onpefenéHHbIX YC0BUAX, 06pasytoT € OKpYXalwWwMMn BO3JYXOM CMeCb, BCMbIXUBAKLLYHO
Nnpv NOAHeCeHUN K Hell NnamMeHn?
l.Temnepartypa BO3ropaHus
2.Temneparypa nnasneHns
3.Temnepartypa BCMbILWKHN
18. YcTaHOBMTE COOTBETCTBUE MeXAY (PUMKO-XUMUYECKUMUN MeTOA4aMU N UX OCHOBaMMU.

MerTog: OcCHoOBaH Ha:
1) ®oToKoNopuMeETPUS a) pasfleNeHune rasoBoi cMecu,
2) Xpomartorpadgus npu e€ ABUXXeHNN BAONb CNOS 6) N3MepeHnn NOrnoLWeHNs

BMANMOTO CBeTa
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3) PehpakTomeTpusa copbeHTa B) NpoLEeccoB nofspusayum Ha
pPTYTHOM aHofe

) U3MepeHUn rnokasartens npe-
NnomeHns
19. B KakoMm y3fe xpomaTorpacda nponcxoanT pasfeneHne rasoBoii cmecun?
1)/AeTekTop
2) MNoTeHunomeTp
3) KonoHka
4) fo3aTop
20. Kak Ha3biBaeTcs Heb0/NbLUOe B3ATOE M3 06Uieil MacCbl KOMMYECTBO BELLECTBA, CPefHWUN
COCTaB KOTOPOro MAEHTUYEH CPefHEMY COCTaBY BCEr0 UCMbITYeMOro npogykra?
1.KoHTposibHaa npoba
2.ApbutpaxHasa npoba
3.CpepHss npoba
21. YcTaHOBUTe COOTBETCTBME MeXAy BuAamMu Npob 1 ycTponcTeamu Ana ux otéopa.

YcTpoiicTBO 0T60pAa: Mpoba

1) 6aTomeTp a) rasosas

2) acnvpaTop 6) XUAKOCTb

3) wyn B) TB&pAble BellecTBa

r) nonyXugkue matepuansi

22. BbibepuTe NnpaBu/bHbI OTBET.

KakoW 13 aTux cnupToB SIBASETCS TPEXATOMHbIM?

1.MeTaHon

2. nnuepuH

3.0T1aHon

23.B (hoTOKONOPUMETPUYECKOM aHann3e TOMWMHA C/108 B KIOBETEe CPpaBHEHUSA LO/HKHA ObITb?
1.TaKoWi e, Kak 1 B paboyein KioBeTe

2.6051bLUe, Yem B paboueii KioBeTe

3.MeHblle, YeM B paboueil KoBeTe

24. Kakum pacTBOpPOM NPOBOAAT HACTPOiKy pH-meTpa?

l.cTaHAapTHLIM PacTBOPOM

2.6yhepHbIM pacTBOPOM

3.pacTBOpPOM CpaBHeHMA

25. BblbepuTe NnpaBusibHbIA OTBET.

Mpnbop, NpefHasHaneHHbIN 415 KOIMYECTBEHHOIO aHanmn3a NIoMUHECLMPYOLW X BeLLecTB?
1.xpomartorpad

2.KOHAYKTOMETp

3.peppakTomeTp

4.nyopumeTtp

26. BbibepuTe NpaBuIbHbIN OTBET.

«[Tpouecc nornoweHnsa nNapos, rasoB, PaCTBOPEHHbLIX BELLECTB TBEPALIM MOr0TUTENEM
Ha3blBaeTCA....»

1.necopbumeit

2.afcopbumeri

3.abcopbumeli

27. YCTaHOBUTe COOTBETCTBME MeXJYy BUAOM OCBELLLEHUS W ero npefHasHavyeHnem.

Ha3HaueHMe ocBeLyeHNA: Buabl ocBeleHuns:
1) ocBeleHne paboyero crona a) obLee
2) ocBelleHMne paboyero crosna 6) mecTHoe
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N BCEro NOMeLLEHNS B) aBapuitHoe
3) ocBellleHMe BCEro paboyero I KOMOUHUPOBAHHOE
noMeLLeHmns
28. UTo0 cnegyeT npunvBaTb Npu pa3baBneHNUN KOHUEHTPUPOBAHHOW CEPHON KUCMOTbI?
1.804y B KUCOTY
2.KNUCNoTy B BOAY
29. 3aKoHUNTE NpeasIoXKeHNe.
«KoHLeHTpauusa BeLLecTBa B BO3Ayxe paboyeid 30Hbl, KOTOpas Npu exxefHeBHON paboTe B npegenax
8 uyac. B TeyeHMM Bcero pabouyero cTaxa He MOXET BbI3BaTb Yy paboTarouero 3abonesaHwuii
Ha3blBaeTCH..... »
30. BblbepuTe cpefcTBa 3alMTbl OPraHoOB 3PeHUS:
1.WmMTOK
2.pecnupartop
3.n30nmpyrowmii NpoTMBOras
31. 3aKoHUYNTe NpeanoXeHme.

«YpOBeHb OKPALLEHHOW UM HENPO3PaYHOIA XMAKOCTM B MEPHOM cOCy/ie CnefyeT 0TMepuBaThb
no....»
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