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Mporpamma npogeccMoHanbHOro 06yyeHns no npodgeccun 13265 JlabopaHT-MUKpo6uonor
FANOY TO «T060MbCKMUIA  MHOrONPOMW/bHbIA TEXHUKYM» COCTaB/fieHa C Y4yeTOM TpeboBaHWit
(heflepanbHOro  rocyfapCTBEHHOrNo 06pa3oBaTeNbHOr0 CTaHapTa CpefHero npogeccuoHanbHOro
obpasoBaHusi no npodeccmun 18.01.02 JlabopaHT-3KOMOr, YTBEPXAEHHOro npukasoM MUHOOpPHAYKK
Poccum o1 02.08.2013 Ne 916 «O6 yTBepXaeHUU (efepanbHOro rocyaapcTBeHHOro obpasoBaTe/ibHOro
CTaHfJapTa cpegHero npodgeccMoHanbHoOro o6pasoBaHna no npodeccun 18.01.02.02 «JlabopaHT-
akonor» (3apermctpupoBaHo B MuHiocte Poccum 20.08.2013 Ne 29659), [MpodeccrmoHabHOro
ctaHgapTa «Mukpobuonor», yTeepxaeHHoro Mprkasom MuHMUCTepcTBa TpyAa U COLMaNbHOW 3alnThbI
P® o1 31.10.2014 roga Ne 865H (C u3MeHeHMAMMU 1 onosiHeHnaMu ot 12.12. 2016).

Mporpamma npodgeccmoHanbHOro 0by4veHus no npodgeccumn 13265 JlabopaHT-MUKPOGUMONOr
paspaboTaHa Ha OCHOBe TpeboBaHWA EAMHOr0 TapugHO-KBaNMOUKALMOHHOIO CNpaBOYHMKA PaboT M
npodeccnii pabounx (ETKC), Bbinyck Nel.

Mporpamma peanu3yeTcs C UCMOMb30BaHMEM pecypcoB MacTtepckoil Ne2 «JlabopaTopHbI
XVMUYECKUIA aHann3», OCHAWEeHHOM W3 CpefCcTB rpaHTa B paMKax — peanv3aumum MeponpusTus
«locypapcTBeHHas nofjepXka npoeccuoHanbHbIX 06pa3oBaTe/lbHbIX —OpraHusauuii B Lensx
obecneyeHnss COOTBETCTBMA WX MaTepuasbHO-TEXHUYECKO 6a3bl COBPEMEHHbIM Tpe6oBaHUAM»
(pesepanbHoro npoekta «Monogple npogeccnoHansl»  (MoBbIWEHNe  KOHKYPEHTOCNOCOOHOCTH
npoteccnoHanbHOro 06pa3oBaHUA)»  HaUMOHaNbHOro npoekta «O6pasoBaHMe» roCyAapCTBEHHOM
nporpamMmbl Poccuiickoii ®epepaunmn «Pa3sutre 06pa3oBaHns».

Pa3paboTunk:
"ocypapcTBeHHOe aBTOHOMHOe MpotheccroHanbHOe 0bpasoBaTe/ibHOe yupexaeHue THOMEHCKOA
061acT «T0601bCKNIA MHOFOMPOMUIbHBIA TEXHUKYM.
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1. O6Lwue NoNoXKeHUs
1.1. HopmaTnBHO-NpaBoOBble OCHOBbLI pPa3paboTKN NporpamMmbl MPOJeccMoHaIbHOro 06y4YeHns:

- ®epnepanbHbIi 3aKoH Poccuiickoii deaepauun «O6 obpasoBaHuy B Poccuitickoin degepauumn» oT 29
aekabpsa 2012 r. Ne 273-93;

- Mpukaz MuHobpHayku Poccum ot 01 niona 2013r. Ne499 «O6 yTBepXaeHumn Mopsigka opraHmaumm n
ocyLlecTBNeHNs  06pa3oBaTeNibHOM  AeATeNIbHOCTM MO AOMNONHWUTENbHLIM  NPOJeCCMOHAbHBIM
nporpammamy;

- MNocTaHoBneHue [MpaBuTenscTBa Poccuitickoli ®efepauun ot 22 aHBapa 2013 Ne23 «O npaBunax
pa3paboTKu, YTBEPXKAEHUA U NPUMEHEHUA NPOJPECCUOHANbHBIX CTAHLAPTOBY;

- MNprkaz MuHoGpa3oBaHUs M Haykm P® No513 or1 02.07.2013r. «O6 yTBepXaeHUn [lepeyHs
npocgeccnin paboumx, [LOMKHOCTEN CAyXaliMx, M0 KOTOPbIM OCYLLECTBAAETCS NPOJecCMoHabHOoe
06yyeHue»;

- depepanbHbIi  TOCYAApCTBEHHbIM 06pa3oBaTeNbHbIA  CTaHAApPT CpeAHero npogeccMoHanbHOro
obpasosaHua no npodeccun 18.01.02 J1TabopaHT-3KOMOr, YTBEPXKAEHHOro npukasom MuHOGpHayKK
Poccum ot 02.08.2013 Ne 916 (3apeructpupoBaHo B MuHtocte Poccum 20.08.2013 Ne 29659);

- MpodeccnoHanbHbI cTaHAapT «Mukpobronor», yTeepXXaeHHoro MNprkasom MuHucTepcTBa Tpyaa v
coymnanbHom 3awmtbl P ot 31 10.2014 roga Ne 865H (C M3MEHEHMSMW U LONOMHeHUAMM oT 12.12.
2016);

- TMopsfoK opraHv3auuM U OCYLLECTBNEHUA 06pa3oBaTe/lbHON [LesTe/IbHOCTM M0 06pa3oBaTe/ibHbIM
nporpaMMam cpefHero npoeccMoHanbHOro 06pa3oBaHuUs, YTBEPXAEHHbIN npukazoM MuHUCTepCcTBa
obpasoBaHMA M Hayku Poccuiicko Pepepaumm oT 14 mioHa 2013r. Ned64, 3aperncTpumpoBaHHbIN
MuHucTepcTBOM tocTMLMKN Poccuiickoin degepaummn 30 nona 2013 1. (peructpaymoHHbii Ne 29200) ¢
N3MEHEHNAMWN B COOTBETCTBUM C MPUKA30M MUHUCTEPCTBA 06pa3oBaHus 1 Hayku PP ot 15.12.2014 r.
Ne 1580;

- MeToaunyeckne pekomeHfaLMM NO pa3paboTKe OCHOBHbIX MPOJECcCUOHabHbIX 06pa3oBaTebHbIX
nporpaMm ¥ [ONOJIHUTE/IbHBIX MPOMECCUOHANbHBIX MNPOrpaMM C  YYETOM COOTBETCTBYHOLLMUX
npoeccMoHanbHbIX CTaHLAPTOB, YTBepXAeHHble 22 aHBapsa 2015r. Ne an-1/058H MuHo6pa3oBaHus ©
HayKkn PO;

- EQWHBIA TapnHO-KBaIM(MKALMOHHBIWA CNpaBoYHNK paboT u npodgeccuin paboumx (ETKC). Bbinyck
Nel.

1.2.KaTteropus cnywaTtenei
Ha oby4yeHue no npodeccum 13265 JTabopaHT-MUKPO6GMOOr NPMHMMAOTCA fiMLa Ha 6a3e OCHOBHOIO
06LLero obpa3oBaHUs 1 He MMetOLLMe ero.

1.3. CpoKu 0CBOEHMA NporpamMmmbl
CpOK 0CBOEHMSI NporpamMmmbl NOAFOTOBKKM Mo npodeccun 13265/1abopaHT-MUKPO6GUOIOr-2 mecsua.
PekomeHAyeMoe KOMYEeCTBO 4acoB Ha OCBOEHMe nporpaMmMbl Kypcos - 320 vac.
1.4. dopma 06y4eHUNA: o4vHas.
2. Llenb 1 nnaHupyemble pe3ynbTaTbl 00yUYeHUs
2.1 Uenb: paHHas nporpamma HarnpasfieHa Ha ()OPMMPOBaHWE HEOOXOLUMbIX 3HAHWIA, YMEHWA W”
HaBbIKOB N0 paboTe € N1abOPATOPHbIM XMMUYECKUM 060pYL0BaHMEM W NPOBELEHUEM aHA/IM30B CYXUX
npo6 v pacTBOPOB MUKPOOGNOIOrMYECKUM METOAOM.



2.2. XapaKTepucTrKa npogeccuoHanbHol AeaTeNlbHOCTU BbINMYCKHUKA

C uenblo oBnageHns ykasaHHbIM BUAOM NPOECCUOHANbHON AeATeNbHOCTU U COOTBETCTBYHOLLMMU
NpotheccnoHanbHbIMM KOMNETEHLMAMN 06YHatoLWNIACA B X04e OCBOEHUS MPOrpammbl LO/DKEH:
MUMeTb NPaKTUYECKUIA ONbIT:
MOAroTOBKN XMMMWYECKOW MocyAbl, Mpubopos 1 nabopatopHOro 060pyaoBaHus, u
BbINO/IHEHNA OCHOBHbIX 1A60PaTOPHbIX ONepavLuii.
YMETb:
OpraHn3oBbIBaTb paboyee MecTo:
NPOM3BOAUTL MOArOTOBKY XWMWUYECKOW MocyfApbl, CheumanbHOro o6opynoBaHus,
PEaKTUBOB:
Npoun3BOANTbL 0TOOP NPO6 TBEPAbIX, XUAKMX N ra3006pa3HbIX BELLECTB C YYETOM KX
CBOWCTB M JeCTBUSA Ha OPraHn3M:
NPOBOAMTL 06pab0OTKY pe3ynbTaToB aHaIn3a,;
-OLleHMBATb KayecTBO NPOAYKLMM B COOTBETCTBUM C TEXHOMOTMYECKMMIU TPEOOBAHUAMMU.
3HaTh:
npasuia NOAroTOBKMN K paboTe OCHOBHOIO M BCIOMOraTe/isHOro 060py0BaHus:
CBOICTBA PeaKTUBOB:
TpeboBaHWA, NpeabsABSAeMble K peakTuBam, KnaccupukaLmnio n MapkupoBKy peakTBOB:
TEXHUKY 0T60pa NPo6 M NpPoBefeHNs aHan3a,;
Ha3HayeHne 1 KnaccupuKaumo XMMMYeCcKon nocyapl:
npasunia obpalleHuns ¢ A40BUTLIMU U TOPHOYMMU BELLECTBaMM
Tpe6oBaHUA, NpeAbsABASEMble K aHANIM3MPYEMOMY BeLLECTBY:
- TeOpeTu4yecKne OCHOBbI U METOAbI OMpefeNieHNs OCHOBHbIX MoKasaTesnein

13265 JlabopaHT-MuKpobuonor (3-in paspsaa)

XapakTepuctuka paboT. [lpurotoBfieHMe nUTaTe/lbHbIX Cpef, pPacTBOPOB PeakTUBOB,
yCTaHOBKa OPUEHTMPOBOYHbLIX TUTPOB, MOHTAX KOG A/19 NOCeBa CNOPOBOro Marepuana v npoBefeHune
aHanm3oB. OnpegeneHne PH, CcTepunbHOCTW, aKTUBHOCTM MO MNOLOMETPUM U MONSPOMETPUM
OVOoNMorMYeckUM ¥ ApyruMuM Metofamu. Pasnue nuTaTeslbHbIX Cped B 4allku [leTpu, npobupku.
MoagrotoBka MNOCeBHOro martepuana. [loceBbl B Konbax. C6opka nabopaTopHOro o060pyaoBaHus,
(hapmakofiornyeckas mMpoBepka M WCMbITaHWE MpenapaToB M MONYNPOAYKTOB HAa TOKCUYHOCTb W
MUPOreHHOCTb MO PYKOBOACTBOM flabopaHTa 60nee BbICOKOW KBanugukauuu. [MOArOTOBKa K
cTepuan3aLMmn nocyabl ¥ BCNOMOraTe/ibHbIX MaTepuanoB. BefeHve SOKYMeHTaLUM MO YCTaHOB/IEHHOM
(hopme.

[o/mkeH 3HaTb: OCHOBbI MWKPOOMOMOrMK; CrMoCOObl YCTAHOBKW OPUEHTUPOBOUHbLIX TUTPOB;
CBOICTBa NPVMEHSEMbIX PEAKTUBOB M TpeboBaHWA, NPeLbaBSeMble K HUM; TEXHOMNOrMYEeCKUiA npouecc
MPUroTOBNIEHUA MUTATeNIbHbIX Cped; npasuna paboTbl B CTEPUSIbHBLIX  YCNOBUAX; MpaBuia
PerynMpoBaHns aHaIMTUYeCKMX BecoB, (DOTOKa/IOpPUMETPOB, MOMAPUMETPOB M APYTMX aHAN0rMUHbIX
npubopos; TpeboBaHNA, NPeLbABNISEMbIE K UCTbITYEMbIM XWBOTHbIM, K Ka4ecTBY Npob 1 NPOBOAUMbIX
aHa/sIM30B; YCNOBUA MPOBeAeHNs PapMaKonornyecKnx UCnbiTaHWia.

BbinyckHuk, ocsomBwuii MNMKPC, pomkeH obnafaTb NpodecCUMOHaNbHbIMKU KOMMNETEHLUAMMU,
COOTBETCTBYHOLUMMN BUAAM [AeATENIbHOCTHU:

1 MoAroToOBKa XMMMUYECKOW Nocyabl, NPMO0oPOB 1 N1abopaTOPHOro 060pya0BaHNs

MK 1.1. Monb3oBaTbCcA NabopaTOPHON MOCYAOV PasNIMYHOr0 Ha3HayeHus, MbiTb U CYLUWUTb MOCYLY B
COOTBETCTBUM C TPeOOBAHUAMM XUMNYECKOTO aHan3a.

MK 1.2. Boibupats npubopbl 1 060pya0BaHMe 415 MPOBEAEHNA aHaIN30B.

MK 1.3. MogroTasnmeath 414 aHaim3a npnubopbl 1 060pyLoBaHMe.

2. MpuroToBneHve NPob 1 pacTBOPOB Pa3/IMYHON KOHLEHTpaLuK.

MK 2.1. F0TOBUTL pacTBOPbI TOYHON M NPUBAN3UTENBHOM KOHLEHTpaLUN.

MK 2.2. Onpefensatb KOHUEHTPaLUMN pacTBOPOB pas/IMYHbIMI CNOCo6amu.



MK 2.3. OT1bupatb 1 roToBUTL NPOO6LI K NPOBELEHUIO aHA/IN30B.

MK 2.4. Onpefenstb XMMUYeCKre 1 (hM3nmyeckme CBONCTBA BELLECTB.

3. OcyLLecTBNEHME 3KOIOTMYECKOr0 KOHTPOIA NPON3BOACTBA M TEXHOMOTMYECKOr0 npoLiecca.

MK 3.1. MNogbupatb COOTBETCTBYHOLME CPeAcTBAa M METOAbl aHanM30B B COOTBETCTBUMM C TUMOM
BELLIECTB.

MK 3.2. MpoBOANTb Ka4eCTBEHHbIN N KONMMYECTBEHHbIV aHaN3 BELLECTB.

MK 3.3. OcyLLecTBNATL LO3UMETPUYECKUI U PALUOMETPUYECKUI KOHTPONb BHELLHEN Cpeabl.

MK 3.4. OueHMBaTb 3KOOrMYECKNE NOKasaTeNn Cbipbsi U 3KOIOMMYECKY0 NPUrOAHOCTb BbIMyCKaeMOWn
NPOAYKLUN.

MK 3.5. OcyulecTBnATL KOHTPO/Ib 6€30MacHOCTN OTXOA0B NPOU3BOLCTBA.

MK 3.6. KoHTponMpoBaTb paboTy OYMCTHbLIX, Fa3004MCTHbLIX W MblieyNaBAnMBatoLLNX YCTaHOBOK.

4. O6paboTka 1 0hopmIEHME pe3ybTaToB aHaIn3a.

MK 4.1. CHumaTb NnokKasaHus Npubopos.

MK 4.2. PaccuntbiBaThb pesynbTaTbl U3MEPEHUIA.

MK 4.3. YuyacTBOBaTb B MOHUTOPUHIE 3arpsA3HEHNS OKPYXXatoLLeli cpeabl.

MK 4.4. OopMnaTb NEPBUYHYIO OTUETHYIO LOKYMEHTALMIO N0 OXpPaHe OKPYXKaroLLel cpeipl.

5. CobnogeHvie npaBun M NPUEMOB TEXHWMKM 6e30MacHOCTU, MPOMbILIIEHHON CaHUTapun U
NnoXKapHoi 6e30MacHOCTM.

MK 5.1. Bnagetb npuemamun TeXHUKM 6€30MacHOCT Npu NPoBeAeHUM XUMUYECKUX aHaIU30B.

MK 5.2. NMonb30BaTbCs NepBUYHbLIMK CPeLCTBAMM MOXKAPOTYLUEHWNS.

MK 5.3. OKa3blBaTb MePBYHO NMOMOLLb NOCTPAAaBLLEMY.

OK 1 ToHuMMmaTb CYWHOCTb M COLManbHYH 3HAYMMOCTb Oyaylueli nmpodgeccun, NpPosBAsSTL K Hei
YCTOWUMBBIA NHTEpeC.

OK 2. OpraHu3oBbiBaTb COOCTBEHHYHO [eATENbHOCTb, UCXOAA W3 Len U CrnocoboB ee AOCTUXKEHWA,
OnpeAeNieHHbIX PYKOBOAMTENEM.

OK 3. AHanusmpoBaTb pabouyro cuTyaLmnio, OCYLLECTBNATL TEKYLLUIA U UTOTOBbIA KOHTPO/b, OLEHKY U
KOppeKLMo COBCTBEHHOW AeATeNbHOCTH, HECTWM OTBETCTBEHHOCTL 32 pe3y/ibTaTbl CBOEN paboThl.

OK 4. OcyuwlecTBnsiTb  NOWUCK  MH(opMauun, Heobxoanmon and  3hHEeKTUBHOrO  BbINOAHEHWS
npoeccroHasnbHbIX 334au.

OK 5. Vcnonb3oBaTb MH(OPMaLMOHHO-KOMMYHUKALNOHHbIE TEXHONOrMM B MNPOMECCUOHANbHOM
[eATenbLHOCTH.

OK 6. PaboTtaTb B KOMaHfe, 3W(eKTUBHO 06LLATLCA C KOSINeramu, pyKoBOACTBOM, K/IMEHTaMU.

OK 7. WNcnonHATb BOWHCKYK 0053aHHOCTb, B TOM 4MC/le C NPUMEHEHMEM  MONYYEHHbIX
NpodeccMoHanbHbIX 3HAHWIA (ANS OHOLWEN).

Mporpamma npeacTaBnseT Cco60iM KOMMAEKC HOPMATUBHO-METOLMYECKON [LOKYMeHTauuw,
pernamMeHTUpYyoLLeli COAepXXaHue, OpraHM3auMio M OLEHKY pe3ynbTaTOB MOAroToBKM. [lpoluefLuunii
MOAFOTOBKY WM WTOrOBYIO aTTeCTauuio AO0/DKEH ObiTb rOTOB K MPOQecCMOHaNbHON AesTenbHOCTU B
KayecTBe /flabopaHTa XMMUKO-O6aKTepMONOrMyeckoro avanusa 3 paspsja B opraHusaumsax (Ha
NpesnpuATUAX) PasIUYHOM OTpacneBOl HanpaBfEHHOCTM He3aBUCUMO OT WX OpraHu3auuoHHO -
npaBoBbIX POPM.

[MoaroToBKa MO nporpamme npegnonaraeT W3y4vyeHue CRefyrlmx Y4YebHbIX AUCUUMNINH U
NpotheccnoHanbHbIX MOLY/Nei:: MNOAroToBKA XMMWYECKOW nocyfAbl, NpubopoB © n1abopaTopHOro
060pya0BaHUA,  BbIMO/IHEHWE  KAaYeCTBEHHbIX W KOJIMYECTBEHHbIX aHAaNN30B  NPUPOLHLIX W©
MPOMBILLUMEHHBIX MaTepnanoB  XMMUYECKUM U (PU3NKO-XUMUYECKUM aHaiM3aMu, MPOMbILL/IeHHAS
3KONOIMA U MOHUTOPUHI 3arpsA3HEeHUs OKPYXatolleil cpedpbl, oxpaHa Tpyda, NpUpoA0Mno/b30BaHue U
0XpaHa OKpy>KatoLLel cpefpl.

COOTHOLLEHME TEOPETUYECKOTO U MPAKTUYECKOro 0b6yyeHUs onpegensetcs paboummmn yyebHbIMU
nporpaMmMamMu ¢ y4eTOM pervioHasibHbIX YCIOBUIA.

TpeboBaHMA K opraHM3auny y4ebHoro npotecca: yyebHble rpynrbl CO34at0TCA YACNEHHOCTbIO [0
25 YenoBeK.

OO6yueHue BKNHOYaeT TEOPETUYECKME, MPAKTUYECKMNE 3aHATNA U CaMOCTOATE/IbHYHO MOATOTOBKY.



3. YuebHbIti nnaH
dopma 06yyeHns - o4Has. HopmaTuBHBbI CPOK - 3204ac.

Makc. yuyebHada
3nemMeHTbl y4ebHOro npouecca, B T.4U. y4ebHble y

e ANCUMNNNHBI, NMPOGeCCUOHasIbHbIE MOAY/N, Harpyska
n/n obyyatoulerocs,
MeXANCUUNIMHAPHble KYPCbl 4ac
1 2 3
M.00 MpodeccnoHanbHbIN LMK
aroo OobuienpodeccnoHanbHble NpeaMeTbI.
on.oi Mpupoaononb30BaHNe N 0XpaHa OKPYXKatoLLeid cpelbl 18
0or1.02 OxpaHa Tpyga 20
MM.00 MpoeccnoHanbHble MOAY N
MM.01. IMoAroToBKa XMMUYeCKOKW nocyfbl, Npubopos 1 n1abopaTopHOro
' o6opypoBaHus,
MIK 01.01 TexHMKa NOArOTOBKM XMMUYECKOW NMOCy/bl, NPMG0OpPOoB 1 56
nabopaTopHOro o6opyaoBaHus.
M.02 MpuroToBneHne NPob 1 pacTBOPOB Pa3IMYHON KOHLeHTpauuu
OCHOBbI MPUTrOTOB/IEHMSA MPO6 M PACTBOPOB PA3NYHBIX
MK 02.01  KOHLEHTpaLuuii Npu nabopaTopHbIX MUKPOGUONOTNYECKINX 46
nccnefoBaHUAX
M 03 OCHOBbI 3KONOTMYECKOro KOHTPOS NPOU3BOACTBA U
' TEXHONOrMYeCcKoro npowecca
MK 03.01 |_|p0MbILIJJ'IeHl-IaFI 3KOJIOTUSA Y MOHUTOPWHT 3arpsA3HEHUS 26
OKpY>KatoLLen cpelbl
Mpoun3BoACTBEHHOE 00y4YeHMe 148
KBannpnkaunoHHbIn (4eMOHCTPaLMOHHbIN) 3K3aMeH 6
Bcero: 320

MpodeccnoHanbHoe 0by4deHne no npogeccmum 13265«/TabopaHT-MUKPOBMONOr»
Keanugukauus: JlabopaHT-mukpobuonor 3 paspsag

4.MatepuranbHO-TEXHMUYECKOe 0becrneyeHre peanmsaunm nporpaMmmbl NpoeccnoHabHOro
06y4eHUns

4.1. TpeboBaHMA K MaTepuasibHO-TEXHUYECKOMY 06ecneyeHunto

FANOY  TO "To60NAbCKMIA MHOFOMNPO(UILHLIA TeXHUKYM" pacnonaraet martepuasbHo-
TEXHWYeCKON 6a30il, o0becrneumBalOLleil NpoBefeHWe BCeX BWULOB TEOPeTUYECKMX, MPAKTUUYECKUX
3aHATUI, Y4e6HON NPaKTUKK, NPeayCMOTPEHHbIX YY4EOHbIM NaHOM.

MaTepuanbHO-TexHUYeckas 6asa COOTBETCTBYeT [JeMCTBYIOLWIMM  CaHUTapHbIM U
NPOTMBOMNOXXaPHbLIM HOPMaM.

Peanusaumsa nporpaMmbl TpebyeT HanMuus yyeOGHOro KabuHETa 3/EKTPOTEXHUKU, OXPaHbl
Tpyga, Mactepckas No2 «J1abopaTOpHbIA XMMUYECKUA aHanm3», GUOIMOTEKM M UYMTAILHOTO 3ana C
BbIXOA40M B CeTb VIHTepHeT.
Ob6opygoBaHue y4ebHOro KabmHera:
- nocafiovHble MecTa No KONMYeCcTBY 06Yy4aroLLMXCS;
- paboyee MeCTO npenogasaTess

KOMMNEKT y4eBHO-Harna4HbIX Nocoomi,
- TEXHO/IOrMYeCcKas 0CHaCTKa;



- Habopbl MHCTPYMEHTOB, NPUBOPOB 1 N1ab0PaTOPHOI NOCY/b.
TexHUYecKue cpeacTBa 00yyYeHUs:

- KOMMbIOTEP C /INLLEH3NOHHBIM NPOrpaMMHbIM 06ecneyveHunem;
- MY/IbTUMeMa NPOEKTop;

NHTepaKTNBHasA AOCKa.

MacTepckas nNo KoMmneTeHUMU «J1labopaTopHbIA XMMUYECKUIA aHann3» 060pyayeTca COrnacHo
NHPPACTPYKTYPHOMY /INCTY OLEHOYHbIX MaTepuasioB A8 [LeMOHCTPaLMOHHOro 3K3aMeHa Mo
ctaHgaptam BOP/1ACKWIJIC POCCUA no komneTeHUunN «J1labopaTOpHbIA XMMWUYECKWIA aHaiu3» B
2019 r., ytBepxxaeHHoro NpasneHnem Coto3a (Mpotokon Ne43 ot 15.11.2018);

MacTepckas Ne 2 no KomneTeHUMN «J1abopaToOpPHbIA XMMUYECKUIA aHaNn3»

Y4ebHo-nabopaTopHoe obopyoBaHue
CnekTpodoTOMETp € NporpaMMHbIM 06ecreyeHnem
Becbl nabopaTopHble 3/1EKTPOHHbIE
PehpakTomeTp
TPUHOKYNSAPHBIA MUKPOCKON
n gpyroe

Y4yebHo-nabopaTtopHoe o6opypoBaHue 6yaeT NCMONb30BATLCS:

- npun peanmsaymn MAK. 01.01 TexHMKa NOArOTOBKM XMMMUYECKOW MOCyAbl, NPMOOPOoB 1 NabopaTopHOro
o6opygosaHus, MK.02.01. OCHOBbI NPUroTOB/EHUA NPO6 M PAaCTBOPOB Pa3IMUHbLIX KOHLEHTpauuinpu
nabopaTopHbIX MUKpobuonornyecknx uccnegosannax, MAK.03.01. TlpombilwfieHHas 3KONOTMA 1
MOHWUTOPUHT 3arpasHeHnst OKpY>KatoLLeld cpegbl.

4.2. "H(hopmaumoHHOe obecneyeHne 06yyeHUs

MepeyeHb peKOMeHAyeMbIX Y4YebHbIX W3aaHuUA, WHTepHeT-pecypcoB, AOMNOSHUTE/IbHOWN
nnTepartypbl

OCHOBHbIe UCTOYHUKMU::
OCHOBHble UCTOYHWNKMK
1. AHannTnyeckas XMMusa 2-e usg., ucnp. n gon. YyedHoe nocobue gnsa Cro. AnapHes A.T1., JlyneHko
K., AnekcaHgposa T.MM., KasakoBa A.A HayuyHad wkona: HOBOCMOMPCKUIA roOCYLapCTBEHHbIN
TeXHu4yeckuii yHnsepcutet (r. Hosocubupck).log: 2017 / M'pug YMO CMNO
2. AHaniMTn4yeckas xummna 4-e nsf., nep. n fomn. Y4ebHUK n npaktukym ana Crio .
HukntnHa H.I. - oTB. ped. HayuHas wkona: HaumoHanbHbIA MCCNefoBaTeNbCKUA YHUBEPCUTET
«MWN3T» (r. MockBa-3eneHorpag) lNog: 2017 / 'pugp YMO CIMO
3. laigykoBa b.M., XaputoHoB C.B. TexHMKa M TexHonorus nabopatopHbix pa6or M. OWL|
«Akagemusay», 2016r.
4. Taingykoea b. M., XaputoHoB C. B.. TexHuKa n TexHonorus nabopatopHbiX paboT cepus: [Ons
yyawmxcs yupexaeruii CroO WMspatensctso: flaHb, 2016 T.
JononHuTeNbHble UCTOYHUKMW:
1. BockpeceHckuid M./, TexHnKa nabopatopHbix paboT M.. M3gatenscTBo: «Xummsi» 1973
2. JonuH T.A. CnpaBoYHMK N0 TeXHUKe 6e3onacHocTu. M3a. 6-e. M.: DQHeproatommsgat, 1984.- 823 c.
3. 3axapoB J1.H. TexHMKa 6e30nNacHOCTU B XUMUYECKNX nabopaTopusax- J1.: Xumus, 1985,-182 c.
4. ViBaHoB B.W. ToxapHas onacHOCTb B XMMU4Yeckux naboparopmax M.: Xumusa, 1988- 111 c.
5. Kaprios KO.A. CasoctuH A.IN. Metoabl npo6ooTbopa v NpobonorotoBkn M3natenscTso: BUHOM.
Na6opatopus 3HaHwiA. 2003
6. Kopoctenes INM.1. JlTabopaTopHas TeXHNKa XMMUYECKOro aHanm3a. M Xumusa 1997
7. Nobayes AJl1., CtenaHoBa P.®., JlobayeBa N.B. AHann3 HeOpraHNYeCKNX 3arpsisHUTENENn NUTLEBbIX
1 NpupoLHbIX Bog. Camapa «M3paTensctBo «Camapckuin yHusepcuteT» 2006
8. MuuweHko C.B., MopgacoB M.M., Tpojumos A.B., Yypukos A.A. TpobooTbop B cucTemax
KOHTPONSA nokasaTeneil KayecTsa NpoayKuun. YyebHoe nocobue. Tam6oB: M3gatensctso TITY, 2003.
9. MpsiHMKOB B.N. TexHnka 6€30MacHOCTM B XMMUYECKOM MPOMbILNeHHOCTN. M.: Xnmus, 1989.- 288 c.
10. Posnosckuii A.V. OCHOBbI TEXHWUKM B3pbIBO6E30MACHOCTU MpW paboTe C rOpHOYMMK rasaMu U
napamn M.: Xumuna , 1980.- 376 c.



11. CtenuH Bb.4 TexHuKa nabopaTopHOro akcnepumMeHTa B xummum M. Xumusa 1999

4,3.0praHu3aumoHHO - negarornyeckue ycnoBus peasmnsaunm nporpaMmmMbl NpodeccnoHaibHOro
06y4eHus

FAMOY TO «To060MbCKMIA  MHOFOMPOMWAbHBIA  TEXHUKYM»  pacnofaraet maTepuasibHo-
TEXHWYECKON 6a301, COOTBETCTBYIOLLEN AeACTBYHOLMM MPOTUBOMNOXAPHLIM MpaBuiaMm 1 HOpMam,
obecrneumBaroLLMM NPOBEAEHNe BCEX BWUAOB AWUCLMUMINHAPHOW WM MeXAUCLUMNINHAPHOW MOLrOTOBKY,
MPaKTUYECKON M Hay4yHO - UCCneAoBaTesibCKol paboT obyyarowmxcs, MnpeayCMOTPEHHbIX YYeOHbIM
nnaHom. CneuunanbHble MOMELLEHUS NPeACTaBnAT CO60iM yuyebHble ayauTopun AN MPOBefeHUs
3aHATUA  NEKLMOHHOrO TuMa, 3aHATWIA CeMMHAPCKOro Tuna, TPYNnoBbIX W  WHAWBUAYANIbHbIX
KOHCY/IbTaUWi, TeKyLlero KOHTPOAS, MPOMEXYTOYHOM W WUTOroBOM aTTecTauun. Y4yebGHble Kiacchbl
YKOMMJIEKTOBaHbI ~ CNeuuann3npoBaHHOn Mebenbid M TEXHWYECKMMMW  CpefcTBaMu  06y4deHus,
cnyxawmmn ans npeactaBneHnss yyebHol wmHdopmaumm obydyarowmmes. YdpexaeHue o6ecrneyeHo
Heo6X04MMbIM KOMMIEKTOM /INLLEH3NOHHOIO NporpaMmMHoro obecneverHms. Obyyatowmeca FAMNOY TO
«T060NMbCKNIA MHOFOMPOMU/IbHBIA TEXHUKYM» MOMYYaloT AOCTYN K MeyaTHbIM M (MAK) 3M1eKTPOHHbIM
o6pasoBaTefibHbIM U MH(OPMAaLMOHHLIM pecypcam NporpaMm, Nno KOTOPbIM OHW MPOXOAAT 06yyeHue.
MeyaTHble M (UNKN) 3NEKTPOHHbIE 06pa3oBaTe/ibHble U UHAPOPMALMOHHbIE PECYpCbl YKOMMNEKTOBaHbI
y4yebHO-MeTOANYECKMMM  MaTepuanamu, B T.4. MeyaTHbIMU W (MAU) 3NEKTPOHHBIMU  YYebHbIMU
n3gaHnaMn  (BKM4Yas y4yebHUKM K y4yebHble nocobus), Buaeomarepuanamu, MeTOANYECKUMMN
nocobuamu, pacrneyaTkamu, BCOMOraTeNbHON 1 CNPaBOYHOW MH(OPMaLMEN, CCbINKaMi Ha pecypchbl B
ceTn VIHTepHeT 1 Apyroi nonesHon nHhopmawlmein no TemaTke NporpamMmm 06yyeHus.

K ocBoeHUMIO nporpaMmMbl NPoOdeccCroHaIbHOT0 06yYeHUs [0MycKakTcAa nuua, He KMetouine
cpefHero npodeccmoHanbHoOro obpasoBaHuns M (Unn) Bbiclero obpasoBaHus. OCBOeHMe Mporpammbl
NPoeccoHa/IbHOT0  06y4eHUs  3aBeplUaeTCqd WTOroBOM aTTecTauMein obydarolimxcs, KoTopas
NPOBOAWUTCA B BWUAE KBa/IM(PUKALMOHHOIO (4EMOHCTPALMOHHOr0) 3K3ameHa. Jlvuam, YchewHo
OCBOMBLUMM NporpaMMy npoeccCUOHasbHOTO O06yYeHUs W MPOLIeAWMM UTOroBYH aTTecTauuio,
BblaeTcs JOKYMEHT YCTaHOBNEHHOro obpasLia.

4.4 TpeboBaHUS K KafpoBOMY o6ecneyeHnto 06pasoBaTe/ibHOro npouecca
Mpenogasatenu, Beaylive NPeAMeTbl JO/KHbI MMETb BbICLUEE MeaarorMyeckoe WU BbiCLLEE, WK
cpefHee npogeccmoHanbHoe 06pasoBaHne, UK KBIMPUKALMIO COOTBETCTBYHOLLErO NPOGNNS.

5. OugeHKa pe3ynbTaToB 0CBOEHUSI NMPOrpaMMbl NPOecCMoHanbLHOM0 06yYeHNs

OueHKa KayecTBa OCBOEHWS MpPOrpammbl MPO(EcCMOHaNbHOrO 06y4YeHUs BK/OYAeT TeKyLnii
KOHTPO/b 3HAHWIA, MPOMEXYTOUHYHO W WTOFOBYK aTTeCTaumio 06ydyatolmxcs. TeKylniA KOHTPO/b
MPOBOAMTCA MpernofasaTeneM B npouecce 06ydyeHus. podeccroHanbHoe 06YyYeHue 3aBepLuaeTcs
MTOroBOV aTTecTauueil B hopMe KBaM(UKALMOHHOIO 3K3ameHa (AeMOHCTpPaLMoHHOro). K MTorooit
aTTecTaluuMu faonyckatoTcs 06ydatolimecs, BbIMONHMBLUME TPe6GOBaHWS, MpPeAyCMOTPEHHbIE KypCOM
06yu4eHMs Mo NporpammMe W YCMeLWHO NPOLWeALLINe BCe MPOMEXYTOUHbIE aTTeCTaLUMOHHbIE UCMbITaHMS,
npeaycMOTPeHHbIe Y4e6GHbIM MaHOoM.



MpunoxeHue 1

[enapTtameHT 06pa3oBaHus 1 HayKn THOMEHCKOI 06/1acTu
"ocymapcTBeHHOe aBTOHOMHOE NPOoeccMoHanbHoe
O6pasoBaTenbHOe yupexaeHne TOMEHCKON 061acTu
«T060/MbCKNUIA MHOFONPOPUILHBIA TEXHUKYM»

PABEOUAA MPOrPAMMA YUEEHOW ANCUMMHBI
Onn.o1 «MPUPOAOMOJIb3OBAHUE N OXPAHA OKPY>XAIOLLEW CPEAbI»

Mpodeccua: 13265 TABOPAHT- MUKPOBUWOJTIOI

r. Tobonbek, 2019 r.
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Pabouas nporpaMMa Yy4yebGHOM AWUCUUNAUHBLI pa3paboTaHa B COOTBETCTBUM C. (efepasibHbIM
rocyfapcTBeHHbIM 06pa3oBaTeNibHbIM CTaHAAPTOM CpefHero npogeccroHanbHOro 06pasoBaHMs Mo
npogeccun 18.01.02 JlabopaHT-3konor, npukas MwuHobpHayku Poccum ot 02.08.2013 Ne 916 (B pes.
Mpukasa MwuHoGpHaykn Poccum ot 25.03.2015 N272); TlpodeccroHanbHbIM  CTaHLapPTOM
«MuKpobunonor», yTeepxaeHHoro lMpukasoMm MwuHUCTepcTBa Tpyfa WM couManbHOW 3awmTbl PP oT
31.10.2014 rogaNe 865H (C M3MeHeHUAMU 1 fonofHeHUaMKU oT 12.12. 2016).

OpraHusaums-paspaboTunk: FAMOY TO «T060MbCKUI MHOTONPOMUbLHBIV TEXHUKYM».

Pa3paboTumKu:
HukoHeHKo A.B., npenogasatenb FAMOY TO «T060/bCKUIA MHOFONPOPUILHBIA TEXHUKYM>.
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1 MACNOPT NMPOrPAMMbI YUYEBHOW ANCLN/IVHbI

1.1. O6nactb NPMMEHEHNA NPOrpamMmmbl

[aHHas nporpaMma ABAAeTCA 4acTbl0 NPOrpammbl MOAFOTOBKM  KBAIMPUULMPOBAHHbLIX pabounx,
cnyxauwmx B cootsetcteun ¢ @roOC CIrO no npoteccmm 18.01.02 JTabopaHT-3KONOr.

MporpamMmMa MOXeT 6bITb MCNONb30BaHa B NPO(eCCUOHabHOM NOArOTOBKE MO npoteccum paboumx

1.2. LUenn v 3agaun mogynsa - TpeboBaHUA K pe3ynbTaTam 0CBOEHUA MOAYNSA

B pe3ynbTaTe 0CBOEHWSA AUCLUNNHBI 00YyYatlOLWNIACSH LOIKEH YMETb:

- OMpeaensTb 3KONOrMYECKYH NPUrOAHOCTbL BbIMyCKaeMOn NPoAyKLMHU;

- pasninyaTbh KOHCTPYKLUKN M ONpPefensTb NPUHALNEXXHOCTb annapaToB U YCTPOMCTB - OUYUCTKM CTOUHbIX
BOJ, 1 ra3004UCTKY;

- OLLeHMBaTb COCTOSHUE 3KOMOMMN OKPYXKAKOLLE cpelbl HAa MPOU3BOACTBEHHOM OOBEKTE;

B pe3ynbTaTe 0CBOEHUSA AUCLUNANHBI 06YyYalOLWNIACA LOMKEH 3HATb:

- BUAbI U KnaccugmKaumio NpupoLHbIX PeCYpCOB U1 3afaum 0XpaHbl OKPYXKatoLLeli cpedbl;

- METOAb! M MPUHLMNBLI paboTbl annapaTtoB 06e3BPeXUBaHNA U OYMUCTKM ra30BbIX BbIOPOCOB M CTOKOB
XUMUYECKNX NPOU3BOLCTB;

- OCHOBHbIE rpyrMbl NPOMbILLIEHHbIX CTOYHbIX BOL U METOAbl UX OYUCTKM;

- OCHOBHbIE UCTOYHWUKN TEXHOTEHHOI0 BO3AENCTBUS Ha OKPY>KAIOLLYHO Cpeay;

- OCHOBHbIE UCTOYHUKN N MacLuTabbl 06pa3oBaHWs 0TXOLOB NPOU3BOACTBA;

- OCHOBHbIe Cnoco6bl NpefoTBPaLLEHMSA Y YIaBNNBAHWUA BbIOPOCOB;

- NpaBu/ia 1 HOPMbI 3KONIOTMYeCKON 6e30NacHOCTY;

- MPUHLMNBI U OpraHn3aLmio NPON3BOLCTBEHHOIO 3KONOTMYECKOro KOHTPONS;

- COCTaB MPOMbILLIEHHbIX BbIGPOCOB B aTMOCHepy OT Pa3/IMUYHbIX NPOU3BOACTB;

- OCHOBHbIe TEXHO/IOMMMN YTUNN3ALMM Ta30BbIX BbIOPOCOB, CTOKOB, TBEPLbIX OTXOL0B.
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HanmeHoBaHVe pa3fenoB u
Tem
1
Tema 1
MNpupofHbIe pecypcbl 1 334a4n
OXpaHa OKpY>KatoLLeit cpepl

Tema 2.
KOHTpONb COCTOAHUA
BO34YLLUHOro 6acceiiHa

Tema 3.
KOHTpO/b rasonblnesbix
BbIOPOCOB

Tewma 4.
KOHTPO/b YPOBHSA 3arps3HEHNI
BOAHOro 6acceiHa

Tema 5.
KOHTPO/b CTOYHbLIX BOJ,

Tema 6.
KOHTpONb YPOBHS 3arpsisHeHUs
MoYBbl

Tema 7.
KOHTpO/b TBEPAbIX OTXOA0B

2. CTPYKTYPA V1 COAEPXAHWE NMPOrPAMMbI YYEEHOW ANCLMNHBI
Orl. 01 MpupofonoNbL30BaHMe N OXpaHa OKPYXXatoLLei cpefbl
Copgep>xaHune y4yebHOro matepmana, npakTnyeckune paboTtbl, camocToAaTeIbHas paboTa
oby4aroLmnxcs
2
Buabl NpUpoaHbIX pecypcoB, UX Knaccugukaumns. AHTPONOreHHoe BO3AENCTBME HA OKPYXXKAKOLLYHO
cpefly. KoNornyeckue Kpusncbl 1 KatacTpodbl. MprpoaHble pecypebl Kak AMMUTUPYIOLWNI (hakTop
BbIKMBaHWA YenoBevecTBa. MOHUTOPUHI COCTOSHWUA OKPY>KatoLLein cpefpbl. Mpasuna v HOpMbI
9KO/IOrMYeCKOoi 6e3onacHOCTU. PaunoHaibHOe NpUpogononsL3oBaHme. OpraHusauns
NPON3BOACTBEHHOI0 3KO/I0MMYECKOro KOHTPONA. MexayHapoaHoe COTPYLHUYECTBO B 061aCTU OXpaHbl
OKpY>KatoLLel cpeapl.
VICTOUYHMKM 3arpsasHeHns aTMocepHoro Bo3ayxa. OCHOBHbIe 3arpsasHAoLWme Bellectsa. PoOHOBOe
COCTOAAHME aTMocepbl. Mepbl N0 0XpaHe aTMocgepHoro so3ayxa. MNMpeaensHo-4onyCcTUMble
KOHLEHTpaLumn BpefHbIX BELLECTB B aTMOC(epe HaceNeHHbIX MYHKTOB. Bo3gencTeme 3arpsisHeH M Ha
opraHusm 4yesnioBeka. KOHTpo/ib BO3AyXa NPON3BOACTBEHHbIX NMOMELLEHWIA.

Knaccugukauma MeTofoB ynasnvBaHus Mblin, ra3os, TYMaHoB, a3po3oneil. MeTofbl «CyXol» 1
«MOKPOW» MeXaHUYeCKON OUNCTKN. DNeKTPUYECKME MeTOLbl O4YMCTKN. ABGCOPOLMOHHbIN,
afiCOPOLMOHHBIN U KaTa/IMTUYECKUIA METOAbI O4YMCTKW. BbiCOKOTEMMEpaTypHOe 06e3BpeXXmBaHme ra3os.

NCTOYHMKM 3arpsisHeHns ruapocdepbl. OCHOBHbIE 3arps3HsAtoLLMe BellecTBa. MocneacTauns
3arpsisHeHus rugpocdepbl. MokasaTenn KayecTsa BoAbl. MeponpusaTus no oxpaHe BOf OT 3arps3HeHNIA.
MeponpuaTuns No payMoHanbHOMY BOA0NO/b30BaHNIO.

Knaccuukaumsi npoMbILLAIEHHbIX CTOKOB. MMapoMexaHnyeckue, PU3NKO-XUMNYECKME, XUMUYECKNE,
6ronornyeckne MeToabl OYUCTKM CTOUHbIX BOA. COBPEMEHHbIE TEXHOMOMMM OYMUCTKN CTOYHBIX BOA,
3aMKHYyTble BOJ0060POTHbIE LMK/IbI.
AHTpOMOreHHOe BO3AENCTBME HA NOYBY (3arpsi3HeHVe, 3aconeHune, 3abonaynBaHme, ocylleHne). MyTtu
nonagaHus 3arpssHeHnin B noyuBy. Knaccugukaymsa nouYBeHHbIX 3arps3HeHnin. KoHTposb 3a
3arpsisHeHMEM MoYB NecTuumMgamun, BpeaHbIMM BELLLECTBAMU NPOMBbILLIIEHHOrO MPOVCXO0XAEHUS,
pagnoakTUBHbIMW BelecTBaMn. MeponpusaTrs N0 OXpaHe MOYB OT 3arpA3HeHWIA.
McTouHMKM 06pa3oBaHms TBepAbIX 0TX0A0B. Knaccmdmkaums TBepabix 0TXo4oB. CocTaB U CBOMCTBA
TBEPAbIX 0TX0A0B. MeToAbl XpaHEHMS 1 NINKBUAALMN TBEPAbLIX 0TX0A40B. Vicnonb3oBaHue 1
nepepaboTka KPYMHOTOHHAXHbIX MPOMbILLEHHbIX 0TX040B. O6e3BpeXnBaHNE N 3aXOPOHEHNE
TOKCUYHbIX 0TX0A0B. KOHTPO/Ib MECT 3aXOPOHEHNS TBEPAbLIX OTXOL0B.

Bcero:

O6beMm
yacoB
3
5

18

YpoBeHb
0CBOEHUA

14

4
2



3. YC/IOBUSA PEANTU3ALINN MPOrPAMMbI YUYEBHOW AVNCLVMNAVHbI

3.1. TpeboBaHMA K MaTepuanbHO-TEXHNYECKOMY 06ecrneyveHnto

MaTepuanbHo-TexHU4Yeckass 6asa  COOTBETCTBYeT  [EACTBYHOLWMM  CaHWUTapHbIM 1
MPOTMBOMNOXaPHbIM HOPMaM.

Peanusaums nporpaMmmbl y4ebHbIX AMCUUMNAWMH TPebyeT HaiMyuusa y4ebHOro KabuHeta,
XMMUYECKOV MacTEePCKON, MacTEPCKOA MO KOMMETEHUUN «J1abopaTOpHbIA XUMWUYECKNIA aHann3»,
O6UBMOTEKN 1 YNTaNbHOIO 3a/1a C BbIXOLOM B CeTb VIHTEepHeT.

Ob6opypgoBaHue y4ebHOro KabmHera:

- nocafloyHble MecTa Nno KO/IMYecTBY 00yYaroLLMXCS;

- paboyee MeCcTO npenojasarens

- KOMMNEKT y4ebHO-HarnsaaHbIX Noco6uii,

- TEXHO/I0rMYecKas OCHACTKa,;

- Habopbl MHCTPYMEHTOB, NPUBGOPOB 1 N1aboPaTOPHOI NoCy/bl.
TexHMYecKne cpelicTBa 00yUeHUsN:

- KOMNbIOTEP C NINLEH3NOHHBIM NPOrpaMmMHbIM 0BECTNeYEHNEM;
- MY/NbTUMELMNA NPOEKTOP;

NHTEpaKTMBHaA [OCKa.

MacTepckas Mo KoMMeTeHUUU «J1abopaToOpHbIA XMMUYECKUIA aHain3» 006opyLyeTcs
COrNacHo MHMPACTPYKTYPHOMY /IMCTY OLEHOYHbIX MaTepuasioB 418 LeMOHCTPALNOHHOIO 3K3aMeHa
no craHgaptam BOPIACKWNAIC POCCUA no KomneTeHUMM «J1abopaTOpHbIA XUMUYECKWiA
aHanm3» B 2019 r., yTBepXaeHHoro MpasneHmem Coto3a (MpoTokon Ne43 ot 15.11.2018);

MacTtepckast N0 KOMNeTeHLMN «J1abopaTOPHbIA XUMUYECKNIA aHaIn3»

- CMEKTPOOTOMETP € NPOrpaMMHbIM 06€ecrneyeHunem;
- BECbl 1A6OPATOPHbIE 3/IEKTPOHHbIE;

- peppakToMeTp;

- TPUHOKYNAPHbIA MUKPOCKOM.

3.2. IH(hopmaLMoHHOe obecneyeHme 00yyeHNS
OCHOBHble UCTOYHUNKMK
1. AHanuTnyeckasa xumus 2-e u3fg., UCNp. 1 fon. Yue6Hoe nocobue gns CrO. AnapHes A.W.,
NyneHko TI.K., AnekcaHgpoea T.lM.,, KasakoBa A.A HayuHasa wkona: HoBocMoGupcKuia
rocyflapCTBEHHbIV TeXHUYeCcKui yHuBepcuteT (r. Hosocnbupck).oa: 2017 / Fpug YMO CIO
2. AHannTnyeckaa XuMusa 4-e n3g., nep. n gon. Y4ebHuk n npaktukym ang Cro. HukntuHa H.I.
- OTB. ped. HayuHas wkona: HauuoHanbHbIA uccnefoBaTensCckuini yHusepeutetr «MUIT» (T
Mocksa-3eneHorpag) lNog: 2017 / rpugp YMO CI1O
3. langykosa b.M., XaputoHoB C.B. TexHuKa u TexHonorusa nabopaTopHbix pabotr M. OWL,
«AkKagemus», 2016r.

4. TaigykoBa b. M., XaputoHoB C. B.. TexHuKa 1 TexXHONOrus nabopatopHbix paboTt cepus: Ans
yuawmxcs yupexzaeHuii Cro N3gatensctso: JlaHb, 2016 T.

JononHuTeIbHble UCTOYHUKMW:

1. BockpeceHckuia M./, TexHuKa nabopaTopHbiX paboT M.. M3gaTenbcTBo: «Xumms» 1973

2. flonvH T.A. CnpaBoYHMK NO TexHUKe 6esonacHocTu. M3a. 6-e. M.: DQHeproatommnsgar, 1984,-
823c.

3. 3axapos. J1.H. TexHuKa 6e30nacHOCTM B XMMUYeCcKux nabopartopusx- J1.: Xumua,1985.-182 c.

4. ViBaHoB B.W. ToxapHas onacHOCTb B XMMUYECKUX nabopatopusax M.: Xumus, 1988- 111 c.

5. Kapros HO.A. CasoctnH A.IN. MeTogbl npobootbopa M npobonoarotoBku K3patenbCcTBo:
BuHom. JlabopaTopus 3HaHuMin. 2003

6. KopocTenes INM.I1. JTabopaTopHas TeXHUKa XUMUYeCKoro aHannsa. M Xumus 1997

7. NobaueB A.J1., CtenaHoBa P.®., JlobaueBa W.B. AHanu3 HeopraHW4Yeckux 3arpsasHuUTenei
MUTLEBBIX M NPUPOAHBIX: BoL. Camapa «M3aatensctBo «Camapckuin yHuBepcuteT» 2006

8. Muwenko C.B., Mopgacos M.M., Tpojumos A.B., Uypukos A.A. NMpobooTbop B cuctemax
KOHTPONA nokasaTefieil KayecTBa Mpoaykuumn. YyebHoe nocobue. Tamb60B: M3patensctso TITY,
2003.
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9. MpsHukoB B.W. TexHMKa 6e30NacHOCTN B XMMMWUYECKOIM MPOMbIWAeHHOCTU. M.: Xumuns, 1989,-
288 c. 10. Posnosckuii A.N. OCHOBbI TEXHUKM B3pbIBOGE30MACHOCTM Mpu paboTe C roproUnummu
rasamun n napamu M.: Xumusa , 1980.- 376 c.
11. CtenuH b.[, TexHMKa nabopaTOPHOro sKcnepumMmeHTa B Xumum M. Xumuna 1999
12. . B.M.K.KoHcTaHTMHOB, KO.B.Yennase «3KoM0rmyeckne OCHOBbI MPMPOLOMNOSL30BAHUA» U3L.
Mocksa «Akagemus» 2006 r.
13. . H.®. BuHokyposa, '.C.Kamepunosa «[lMpupogonons3osaHme» M3a. Mocksa «[l1poceeLyeHne»
1995r.
14. E.A. KpukcyHos, B.B. MaceuHuk, A.lN. CngopuH «3konorus» M3g. Mocksa «[pota» 1995r.
15. TpyHuesckuii KO.B. «3konornyeckoe npaso» M3a. Mockea 1999r.
16. .T. CypaBserunHa, H.M. MamegoB «3konorusa» 3afaHua, tectol M34. Mocksa «LLkona-Mpecc»
1996r.
17. E.N. TynuknH «O6Lwas 6Monorus ¢ 0CHOBaMM 3KOIOTUK U NPUPOLOOXPaHHON AesTelbHOCTU»
n3g. MockBa LeHTp «Akagemus» 1999r.
18. B.®. LWonoxos., A.I'. eiitH «OCHOBbI 3KONIOTMW U NPUPOLONOb30BaHNA» 134. MockBa
«[lMpocseLyeHme» 1995r.
19. C.A. boromosnoB «3konorusa» n3g. Mocksa «3HaHue» 1997r.

4, KOHTPO/B N OLIEHKA PE3Y/IbTATOB OCBOEHUSA YUYEEHOW ANCLUVMNAVHbI

KOHTpONb ¥ OueHKa pe3ynbTaToB OCBOEHMA AWUCLMM/MHBLI OCYLLECTBAAETCA MpenojaBartesieM B
npouecce nNPOBefeHUs  NPaKTUYeCKUX  3aHATWN, TecTMpPOBaHUA, a TakXKe  BbIMOSHEHUS
obyyaroLMMUCa NHANBUAYaNbHbIX 3a4aHWiA, NPOEKTOB, NCCNeA0BaHNIA.

Pe3ynbTaTbl 06y4eHuns dopMbl U MeTOfAbI KOHTPO/IA U OLEHKM
(OCBOEHHbIE YMEHUS!, YCBOEHHble 3HaHWSA) pe3ynbTaToB 06yYeHust
YMeTb: SKcnepTHas OLeHKa NPy BbIMOMHEHUN

pasnunyaTb KOHCTPYKLMM U OnpeaensiTb MPaKTUYECKUX 3aaHNS N KOHTPO/bHBIX PaboT

MPVUHaANEXHOCTb annapaToB 1 YCTPOACTB
OYMCTKM CTOYHBIX BOJ, 1 Fa3004NCTKY;
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3HaTh:

BUAbI U KNacCU(MKaumio npupoaHbIX
PECYPCOB M 3a4a4l OKPY>XatoLLel cpefbl;
-MeToAbl N NPUHLUMNbLI paboTbl annapaTos
06e3BpeXMBaHNA N OUNCTKM rasoBblX
BbIGPOCOB N CTOKOB XMMUYECKNX
NMPON3BOACTB;

- OCHOBHbIe Tpynmnbl NPOMbILLIEHHbIX
CTOYHbIX BOA N METO/bl UX OUUCTKN;

- OCHOBHblE UCTOYHUKN TEXHOTEHHOTO
BO3[ENCTBUNA Ha OKPYXXaloLLYHO cpeay;

- OCHOBHble UCTOYHUKN N MacLUTab
06pa3oBaHNA OTXO/0B MPON3BOACTBA,;

- OCHOBHbIe CNoco6bl NpeaoTBpaLLEHNS 1
ynaB/MBaHWA BbIOPOCOB;

- NpaBua 1 HOPMbl 3KONOTNYECKO
6e30MacHoCTH;

- MPUHLUMNBI U OpraHm3aLuto
NPON3BOACTBEHHOI0 3KO/IOrMYeCKOro
KOHTPONS;

- COCTaB MPOMbILLEHHbIX BbIGPOCOB B
aTMocepy OT pasNnYHbIX NPOU3BOLACTB;
- OCHOBHbIe TEXHOMOMUKN YTUNIN3aLMK
rasoBbIX BbIOPOCOB, CTOKOB, TBEPAbIX
OTXOA0B;

TeKyLNiA KOHTPONb B (hOpMe NPOBEPOYHOI paboThbl
Mo onucaHunto paboTbl annapaTos C
MCMOMb30BaHMEM TEXHONOrMYeCcKMX cxeM, paboTa
C KapToYKaMu-3afaHnsAMU.

- KoHTponbHas paboTa, TeKyLMiA KOHTPO/Ib B
(hopme paboTbl C KapTOUKaMM -3aaHNAMW, YCTHbII
onpoc.

- KCcnepTHas OueHKa npu paspaboTke 1 3awuTe
pedepaToB, TEKYLLUIA KOHTPONb B JOpME YCTHOTO
onpoca, paboTa C KapTouKaMu-3agaHNAMMN.

- 3aaHNAMU, TEXHONOTNYECKUMU CXEMaMI
OYMCTKM ra3oBbIX, XXUAKUX U TBEPAbLIX BbIOPOCOB,
KOHTpO/IbHasA paboTa
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[enapTameHT obpasoBaHMA 1 HayKn THOMEHCKOM 061acTu
TocypapcTBeHHOE aBTOHOMHOE NMPogecCcnoHaIbHoe
O6pa3soBaTenbHOe yupexxaeHne TIOMEHCKON 061acTum
«T060NbLCKUIA MHOTONPOPU/IbHBLIA TEXHUKYM»

PABOYAA MPOrPAMMA YUYEBHOW ANCUMMTNHDI

Or.02 "OxpaHa Tpyga"

Mpodeccua: 13265 TABOPAHT- MUKPOBMONOTI

Tobonbek, 2019

MpunoxeHue 2

18



Paboyas nporpaMMa y4yeGHOW AMCUUNIMHBLI pa3paboTaHa B COOTBETCTBUM C:. heaepasibHbIM
rocyfiapcTBeHHbIM 06pa3oBaTe/ibHbIM CTaHAAPTOM CpeAHero Npog)eCcCMOHaIbHOro 06pasoBaHusA Mo
npogeccun 18.01.02 NabopaHT-3Kosor, npukas MunHobpHaykm Poccum oT 02.08.2013 Ne 916 (B
pes. lMpukasa MuHobpHaykm Poccum oT 25.03.2015 N272); lMpodeccroHanbHbIM CTaHLapTOM
«MuKpobronor», yTepXaeHHoro Mpukasom MuHuUCTepcTBa TpyAa M coumanbHOW 3awuTbl PO ot
31.10.2014 rogaNe 865H (C M3MeHeHUAMU 1 JonofHeHUaMKU oT 12.12. 2016).

OpraHuzauuns-paspabotunk: FTAMNOY TO «To601bCKMIA MHOTONPOPUALHBIA TEXHUKYM>.

Pa3paboTumnku:

KapasaeBa E.I'., npenogasatens FAMNOY TO «T060/1bCKUIA MHOTONPOGUIbHBIA TEXHUKYM.
NoruHosa T.A., npenogasaTenib FTAMOY TO «T0601bCKNIA MHOTONPOUAbHBIA TEXHUKYM».

N
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1. MACMOPT MPOMrPAMMbI YUYEEHOW ANCUUMNTNHbBI
"OxpaHa Tpyaa"
1.1. O6nacTb NPMMEHEHNSA MPOrpamMMbl
MporpaMma y4ebGHOW AMCUMMNAMHBLI SBASETCA 4acTbl0 OCHOBHOW 06pa3oBaTe/bHOA
nporpammel B cooTBeTcTBUM ¢ PIOC no npodeccun CrO 18.01.02 labopaHT-3Ko/OT.

MporpaMma MOXeT ObITb  MCNONb30BaHa B  JOMONHUTENLHOM  MPOECCUOHANIBHOM
o6pa3oBaHUM M NPOGeccMoHanbHOW MOArOoTOBKE paboumx no npodgeccun 13265 JlabopaHT-
MUKpPO6UOSOT.

1.2. MeCTO ANCUMNNIVHBI B CTPYKTYpPe OCHOBHOM 06pa3oBaTe/ibHOM NporpaMmmbl
YuebHas fucunnanHa NpUHagNeXuT K 06LLenpodecCMoHaIbHOMY LUKAY.

1.3. Llenn v 3agauv AUCUMNInHBI - TPpeb0BaHUSA K pe3ynibTaTaM 0CBOEHUSA AUCLUMINHDI

yMeTb:

» BbIIBNATb OMacHble W BpefHble MPOM3BOACTBEHHbIE (DAKTOPbl U COOTBETCTBYHOLLME UM
PUCKW,  CBf3aHHble C  MPOLW/bIM,  HaCTOAWMM  WUAM  MNAHUPYEMbIMW  BULAMU
npoeccroHaNbHON AeATeNbHOCTH;

« WCNONb30BaTb CPefCTBa KOMMEKTUBHOW W WHAWMBMAYANbHOW 3alWMTbl B COOTBETCTBUU C
XapaKTepoM BbIMOMHAEMOMN NPOGEeCCUOHANIbHOW AeATeNbHOCTMY;

* yyacTBoBaTb B arTectauuMu paboymx MecT Mo YcCnoBmaAM TpyLa, B TOM 4uUCNe OLEeHMBaTb
yCNoBus Tpyfa ¥ ypoBeHb TPpaBM0O6e30MacHOCTH;

* MPOBOAUTbL BBOAHbIA UHCTPYKTaX NOAYMHEHHBIX Pa6OTHUKOB (MepcoHana), MHCTPYKTUPOBaTb
MX NO BOMpoOcaM TeXHUKM 6Ge3onacHOCTM Ha paboyeM MecTe C YYETOM CreunduKu
BbIMOMHAEMbIX PaboT;

*  pasbACHATb MNOAYMHEHHBIM  paboTHUKaM (NepcoHany) Cofep)KaHue  YCTaHOBNEHHbIX
TpeboBaHWIi 0XpaHbl TPYAQ;

* BblpabaTbiBaTb W KOHTPONMPOBaTb HaBblKW, HEOOXOAMMbIE [ANS AOCTWXKeHUs Tpebyemoro
YPOBHA 6e30MacHOCTU TpyAa;

* BeCTWM [OKYMeHTaLMi YCTAaHOB/IEHHOro o06pasua Nno oxpaHe Tpyha cobnofatb CPOKWU eé
3anoNHEHUA N XpaHEHUSA.

B pe3ynbTate 0CBOEHUSI y4eBHON ANCUUNINHBI 06YYatOLWMIACH AOMXKEH 3HATb:

* CUCTeMbl YNpaB/ieHUs 0XPaHol Tpyaa B OpraHu3auuu;

* 3aKOHbl W WHble HOPMAaTWBHblE MpaBOBble aKTbl, COAepXaljue rocyfapCTBeHHbIe
HOpMaTuBHble TpebOBaHMSA OXpaHbl TPyfa, pPacrnpoCcTpaHAlLWMeCd Ha [eaTeNbHOCTb
opraHusaunu;

e 0043aHHOCTM pabOTHNKOB B 061aCTV OXpaHbl TPYAA,;

e (paKTUYeCKMe W MOTeHUManbHble MOCNeACTBASA  COOGCTBEHHON  AeAaTenbHOCTU (MU
6e3aeicTBuA) U UX BAUSAHME HA YPOBEHb 6e30MacHOCTM TPYaa;

*  BO3MOXHble NnocnesCcTBUSA Hecob6t0aeHNs TEXHOM0rMYeCKNX npoL,eccos n
NPOW3BOACTBEHHbLIX MHCTPYKLUWIA NOLYMHEHHBIMW PabOTHUKaMK (MepcoHanom);

*  MNOPALOK M NEPUOAUYHOCTb UHCTPYKTUPOBAHUS NOLYNHEHHBIX Pa6OTHUKOB (NepcoHana);

* MOPSAAOK XpaHeHUs N UCMOMb30BaHNSA CPEACTB KOMNEKTUBHON N MHAVBUAYAIbHOW 3aLiUThI.

1.4. PekomeHAyemMoe KO/IMYeCTBO YacoB Ha 0CBOEHME NPOrpamMmmbl JUCLUMNIUHDI:

— MaKCUMasbHoO y4yeGHOIA Harpysku obydatolierocs 20 4acoB, B TOM YWCHE:
— 06s3aTeNbHOI ayAUTOPHOI y4YeGHO Harpysku o6yudatolerocs 20 Yacos.
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2.CTPYKTYPA N COAEPXXAHVE YUYEBHOW ANCLUUMTNHBI

"OxpaHa Tpyga"
2.1. O6bEM yUYebHOW ANCUUNINHBI N BULbI Yy4e6HOWN paboThl

Bug yyebHon paboThbl O6bem 4vacos
Ob6s3aTenbHasa ayaMTopHasa yyebHaa Harpyska (Bcero) 20
B TOM YmcChe:
npakTU4eckme paboTbl: 1n

WToroBasi atTectauus B hopmesayeTa
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2.2. TeMaTUYeCcKUi NnaH 1 cogepkaHune y4e6HOM ANCUMNANHbI

HanmeHoBaHMe Cogep>xxaHune yuyebHOro matepuana, nabopaTopHble 1 NpakTuveckne paboThbl, O61bem yacos YpoBeHb
paszgenos v Tem camocTosATeNIbHaa paboTa obyyaroLmnxcs OCBOEHMA
1 2 3 4
Pasgen 1.06ume BONpoCbl OXpaHbl Tpyaa
Tema 1.1. 1 OcCHOBHble NPUHLUUMNBI 06ecreveHns oxXpaHbl Tpyaa. 1 2
[MpaBoBble OCHOBbI Z 06sa3aHHOCTY paboTodaTens no obecneyeHMI0 6e30MacHbIX YCN0BUIA N OXpaHbl Tpyaa.
OX[aHbl Tyns 3 TpaBa 1 0653aHHOCTY PabOTHUKOB B 06/1aCTV OXpaHbl Tpyaa.
4. Pexum Tpyfa u oTAblxa paboTHUKOB.
5. Tlpon3BOLCTBEHHAA CaHUTapPUS U TeEXHUKA 6e30MacHOCTU TpyJa.
6. O6wwue TpeboBaHMs 6e30MacHOCTU Ha TePpPUTOPUWU OpraHu3aumMm U B NPOU3BOACTBEHHbIX
NMOMELLeHUAX.
7. OpraHbl KOHTPONA NO OXpaHe TpyAa U 6e3onacHOMY BeAeHUI0 paboT
MpakTnyeckune 3aHATUA: paboTa C HOPMaTUBHLIMU AOKYMEHTaMM MO OXpaHe Tpyaa 1 2
Tema 1.2. 1 Bwuabl BpeAHbIX M ONacHbIX MPOU3BOACTBEHHbIX ()aKTOPOB. 2

BospelicTBMe HEraTMBHbIX
NPOW3BOACTBEHHbIX
(haKTOpOB Ha YenoBeka u
cnocobbl 3aWmnTbl OT HUX

N

[JelicTBMe TOKCUYHbIX BELLECTB Ha OpraHn3M YenoBekKa.
CpefcTBa MHAUBUAYA/IbHON U KONNEKTUBHOW 3aLLMThI.
4 Mukpoknumatr. OTonneHwe, BEHTUNAUMA W KOHAMLMOHMPOBaHWe. [1pOU3BOLCTBEHHASA
OCBELLEHHOCTb.
5 T[pown3BoacTBeHHas BMOpauus 1 MeToabl 60pb6bl C He.
6 Lym. MeTofpl 3aWmTbl OT NPOU3BOACTBEHHOIO LUYMA.
lMNpakTnyeckune 3aHATUSA 2
1. OnpefeneHvie 1 NPOBefleHME aHaNN3a TPaBMOOMACHbIX 1 BpeLHbIX PakTopoB B cepe
npoeccroHabHOW AeATeNbHOCTH.
2. MpumeHeHVe CPeaCcTB UHAMBUAYANTbHOW U KONNEKTUBHOM 3aluUThbl NPU BO3LENCTBUM
BPeAHbIX 1 ONAaCHbIX MPOU3BOACTBEHHbIX (PaKTOPOB.

w

Tema 1.3. . AHanus ycnosuin Tpyga. CneuoueHka paboyero mecta. MNpuyrHbl TpaBMaTmM3Ma u 2 2
MpOon3BOACTBEHHbIN NpoeccnoHanbHbIX 3a601eBaHNIA.

TpaBmaTu3M u 2. PaccnefoBaHve ¥ YYeT HECYACTHbIX CNy4aeB Ha NPOWU3BOACTBe.

npoteccuoHanbHble

3abonesaHus
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Tema 1.4. 1 Buabl MHCTpyKTaxen. Ob6yyeHMe pabOTHMKOB MpaBuiaM OXpaHbl Tpyfda Ha TeppuTopuu
WHCTpYKTax, 06y4eHne 1 MOATTOAHIV/A JIRITTWIRHIT JLELLIOY, TE:0 ETCIMEY.

nponaraHga npasun 2 Bwuabl OTBETCTBEHHOCTM 3a HapylleHWe MpaBua oxpaHbl Tpyaa. MponaraHga MeponpusTuii
TEXHUKWN 6e30NacHOCTH no oxpaHe Tpyga.

Pasgen 2.INpon3BoaCcTBEHHAs U rnoXapHast 6e30MacHoOCTb
1 nMpaBuna oxpaHbl Tpyga Ha TeppuTOpUM TMPeanpuaTMs W B MPOU3BOACTBEHHbIX
Tema 2.1. NOMELLEHUSX.
Z T[paBuna oxpaHbl TPyAa Npy paboTe ¢ oNacHbIMU BELLECTBAMMU.

rw/Bn-P-"m_l_Fkr 3 r‘l 4iJvi LWHV ayjinnrvini/a %mm/ “ﬂp}mmm{m

6e3onacHoCTb npoveccoB. [eincTBua paboTHNUKOB Npu aBapun.
4 2nekTpo6e30nacHOCTb.
1 OcHOBHble NPVMYUHbI BO3HUKHOBEHMS MOXAPOB W B3PbIBOB Ha Mpeanpusatusx. Mepbl
npegynpexaeHns NoXkapos N B3PbIBOB.
2 CpepacTBa TylleHUs noxapa. [eiicTBusa paboTHUKOB NpuW Moxape.
lNMpaKTnyeckKue 3aHATUA:
1. Wcnonb3oBaHMe 3K0OMO3aLLNUTHON TEXHUKMN.
2. lcnonb3oBaHWe NPOTUBOMNOXAPHOM TEXHUKMN.
3. YCTpOICTBO OrHETYLUUTENS U NpaBu/ia Nosib30BaHUs UM.
Pa3gen 3.MNepBasd NomoLlb NMocTpajasLUNM

Tema 2.2.
MoykapHasn 6e30MacHOCTb

Tema 3.1. 1 OnpegeneHne cocTosHUA 300P0BbS MOCTPaAaBLLUEro.

MepBast NnomoLLb 2 OkasaHue NepBOoi NOMOLLM NOCTpajaBLUEMY MPU KPOBOTEUEHMSAX, MEPEsIoMax, oXorax,
nocTpagasLwnM npu OTpaB/ieHUSAX.

HecyacTHOM c/iy4yae Ha S ERITTENCOORS s\ 24T

nponsBoAcTBe 1 OkasaHue rnepBoi NOMOLLM NOCTPajaBLLEMy MPU KPOBOTEUYEHUSX.

2. OkKasaHvie NepBoil MOMOLLM NOCTpajaBLLEMY NPY Nepesiomax.
- OKasaHue NepBoi MOMOLLM NOCTPajaBLLEMY 0XOrax, 0TPaB/IEHUSX.
OKasaHue NnepBoit NOMOLLM NOCTPaAaBLLEMY OTPABNEHUSIX.
Ob6s3aTenbHas ayaguTopHas yuebHasa Harpyska:
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3. YCNOBUA PEATN3ALNN MPOITPAMMbI ANCUNTNTNHDBI
"OxpaHa Tpyga"
3.1. TpeboBaHMA K MUHUMa/IbHOMY MaTepuasibHO-TEXHNYECKOMY 06ecreyeHumto
Peanusauna nporpaMmMbl AUCLUNANHLI TPeBYeT Hannumna yyebHoro kabuHeta «OxpaHa Tpyaar.
O6opypnoBaHMe y4ebHOro KabuHeTa:
- [0CKa,
- paboyee MecTo npenojgasarens,
- paboyvie MecTa CTYZeHTOB N0 KOMIMYECTBY 00YyuUaroLLmxcs,
- CXeMbl 1 TabnuLbl COrNacHo TemaTuKe yyYebHbIX pa3fenos AUCLUMANHDI.
TexHuyeckme cpeicTea 00yyeHus:
- MepcoHasIbHbIA KOMMbIOTEP,
- MY/IbTUMELUIAHBIA MPOEKTOP.

3.2. VIHopmaLunoHHoe obecneyveHne obyyeHus
MNepeyeHb pPEKOMEHAYEMbIX Y4YebHbIX W3AaHUNA,
nuTepaTypbl

OCHOBHbIE UCTOUYHUKMU:

1. [Oesucunos, B.A. OxpaHa Tpyfa: Yue6Huk (TPAD),. - 4-e usgarHve, wucnp. u gon. - M.:
®OPYM : UH®PA - M, 2009. - 496 c.

2. [OoktoposB, A.B. OxpaHa Tpyfa B cdepe O6LLECTBEHHOrO nNuUTaHuA: Y4yebHoe nocobue
(TPN®) / A.B. floktopos, T.. MbiWwKuHa. - M.: MH®PA - M, Anba - M, 2010. - 272 c.

3. Tpyaosoi Kogekc Poccuiickoni depepaunn. - M.: N3gaTensctBo «Omera - J1», 2009. - 240
c. - (Kopgekcbl Poccuiickoin defepaunm)

VIHTepHEeT-pecypcoB, AOMONHUTE/TbHOW

4. KOHTPO/1b M OLLIEHKA PE3Y/IbTATOB OCBOEHWA YYEEHOW ANCUUMNTNHbI
"OxpaHa Tpyga"

KOHTpONb M OueHKa pe3ynbTaTOB  OCBOEHMS  Y4ebHOW  AUCLMNAWHBI  OCYLLECTBNAETCS

npenojasatesieM B MpoLecce NPOBeLeHUs MpPaKTUYeCKUX 3aHATMI K nabopaTopHbIX paborT,

TECTUPOBaHUA, a TakXe BbINONHEHUA O00y4YaloWMMUCA WHAUBUAYaNbHbLIX 3afaHWuiA, NPOEKTOB,

nccnefoBaHmiA.

PesynbTaTbl 06y4eHUS

(ocBOEHHblE YMEHUSA, YCBOEHHbIE 3HaHWUSA)
YMETb:
- BbISIB/ATb OMAacHbIe ¥ BpefHble NPOU3BOLCTBEHHbIE
(haKTOpbI 1 COOTBETCTBYHIOLLME VM PUCKM, CBA3AHHbIE
C MPOLU/IbIMMK, HACTOALWMUMU WU MNaHNPYEMbIMU
BUAAMU [eATe/IbHOCTH;
- UCMOMb30BaTb CPeACTBa KOMEKTUBHOW 1
VHAWBUAYA/IbHOM 3aLUWTbl B COOTBETCTBMU C
XapaKTepoM BbIMO/THAEMOW NPOgecCnoHanbHOM
LeaTenbHOCTH;
- y4acTBOBaTb B aTTecTaumm paboumx MecT rno
YCNOBWAM TPyAa, B TOM YMC/e OLLEHWBATb YC/0BUS
TpyZ4a 1 ypoBeHb TPaBM06e30MacHOCTY;
- NPOBOANTb BBOAHBIA NHCTPYKTAX MOLUYNHEHHBIX
paboTHMKOB (NepcoHana), MHCTPYKTMPOBaTb UX MO
BOMpocam TeXHWKKN 6e30MacHOCTU Ha paboyem MecTe
C YY4ETOM cneundukmn pador;
- PasbACHATL NOLUYNMHEHHBLIM PabOTHUKAM
(nepcoHany) cofepxaHue yCTaHOB/IEHHbIX
Tpe6oBaHWil 0XpaHbl TPYAa;
- BblpabaTbiBaTb U KOHTPO/IMPOBATb HaBbIKW,

PopMbl U METOAbI KOHTPOSA U OLEHKMN
pe3ynibTaToB 00y4eHUs
OueHvBaHMe pe3ybTaToB NPaKTUYECKON
paboTbl «OLeHKa BO3AEeNCTBUSA BPeAHbIX
BELLLECTB, COAEPXKaLLMXCS B BO3LyXe»

OueHMBaHMe pe3ynbTaToB MPaKTUYECKOl
pa6oThl «/Icnofb3oBaHNe CPEACTB
VHAVBWAYANbHON 3aLLUThI»

OueHMBaHMe pe3ybTaToB NPaKTUYECKONA
paboTbl « AHanM3 NPON3BOACTBEHHOMO
TpaBMaTu3Ma Ha NpeanpuaTUmn»
OdopMmneHre npeseHTauum Ha Temy «Bugpl
WHCTPYKTaXa Mo TeXHUKe 6e30MacHOCTM»

OugeHMBaHWe pPe3ynbTaToB MPaKTUYECKOl
pa6boTbl «OnpeaeneHve napaMeTpoB
MUKPOK/MMaTa Ha paboyemM mecTe»
OueHMBaHWe pe3ynbTaToB MPaKTUYECKOl
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Heob6XxoAnMmble ANa LOCTUXEHUSA TPeOyeMOro YpoBHS
6e3onacHoCTV Tpyaa;

- BECTM [OKYMEHTaLMI0 YCTaHOBNEHHOro obpasLa no
OXpaHe TpyAa, cobnoLaTb CPOKM eé 3arnonHEHUA U
YCNOBUS XPaHEHWS;

3HATb:
- CUCTEMbI YNpaBieHNs OpraHn3aLnu;
- 3aKOHbI U UHbIe HOPMATMBHbIE MPaBOBbLIE aKTbl,
Cofiep>KaLiue rocyapCTBeHHbIE HOPMaTUBHbIE
Tpeb0oBaHNA OXpaHbl rpyAa, pacnpocTpaHstoLmecs
Ha [esATeNbHOCTb OpraHu3auuu;
- 0643aHHOCTM PabOTHMKOB B 06/1aCTN OXPaHbl
TpyAa;
- (haKTUYeCKMe 1IN NoTeHLManbHble NocneacTBUsA
COOCTBEHHOW fieATeIbHOCTU (MM 6e34eCTBUA) U UX
B/IMSIHVE Ha YPOBEHb 6e30MacHOCTU TPYLa;
- BO3MOXHble NOCNeACTBUSA HECOBMOAeHNS
TEXHOO0MMYECKMX NMPOLECCOB U NPOU3BOACTBEHHbIX
WHCTPYKLMIA NOAYNHEHHBIMU PabOTHUKaMW
(nepcoHana)
- NOPSAAOK M NEPUOANYHOCTb MHCTPYKTUPOBaHMS
NOAYNHEHHbIX PaboTHUKOB (MepcoHana)
- NOPALOK XpaHeHWs U UCMO/b30BaHUS CPeACTB
KONNEeKTUBHOW WU UHAMBUAYAbHOW 3aLNTbI;

paboTbl «PacyeT 06LLEro OCBeLLeHUs»
OueHvBaHMe pe3ynbTaToB MPaKTUYECKOiA

pa6oTbl «OhopMaeHMe JOKYMEHTaLUM
yCTaHOB/MEHHOr0 06pasLa Nno oxpaHe

TpyfAa»

TekyLnin KOHTPO/b B (hopMe TecTa
MnCbMEHHbIV onpoc

TekyLnin KOHTPO/b B (hopme TecTa

TekyLwuit KOHTPO/b B hopMe TecTa

TeKyLmii KOHTPONb B (hopMe TecTa

MCbMEHHBIV onpoc

TeKyLMii KOHTPONb B hopMe TecTa

OueHKa 3HaHWI, YMEHWIA N HABbIKOB MO pe3y/ibTaTaM TeKYLLEro KOHTPONs NPOu3BOANUTCS B

COOTBETCTBUW C YHMBEPCaNbHON LWKanoi (Tabnuua).

KauecTBeHHas oLeHKa NHAUBUAYabHbIX

IMpoueHT pe3ynbTaTUBHOCTU

obpasoBaTe/bHbIX

(NMpaBubHbIX OTBETOB) LBOCTVDKEHWNT
6ann (oTmMeTKa) Bep6asibHbI aHasnor
Qo+ oo 5 OT/IMYHO
8o 8 4 XopoLlo
70-79 3 YA0B/IETBOPUTESILHO
meHee 70 2 He oLleHMBaeTCA
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MpunoxeHune 3

[enapTameHT 06pa3oBaHMs U HayKu THOMEHCKOI 06nactum
CocypsapcTBenmoe aBTOHOMHOE NpoeccuoHaibHoe ob6pasoBaTe/ibHOe
yupexaeHne TIOMEHCKON 061acTu«T0o60/1bCKNIA MHOFONPONbHbIA TEXHUKYM»

PABOYAA MPOIMrPAMMA
MM.01 «IMoaroToBKa XMMUYECKOR nocyabl, NPpM6opoB 1 NabopaTopHOro
obopynoBaHUA»
MK 01.01 «TexHnKa NoAroToBKN XMMUYECKOW Mocybl, NPubopos 1 1abopaTopHOro
obopyznoBaHUA»

13265 TIABOPAHT- MNKPOBWNOJIOI

Tobonbek, 2019r.
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Pabouyad nporpamMmma y4yebHOW AMCUMNAMHBI paspaboTaHa B COOTBETCTBMM C. (pefepasibHbIM
rocyaapCTBeHHbIM 06pa3oBaTe/lbHbIM CTaHAAPTOM CpeAHEro npogeccuoHanbHOro o6pasoBaHms Mo
npoteccun 18.01.02 JlabopaHT-3konor, npukas MuHobpHayku Poccum ot 02.08.2013 Ne 916 (B
pen. lMpukasa MuHobpHaykn Poccum ot 25.03.2015 N272); lMpoteccnoHanbHbIM CTaHAapTOM
«MuKpobronor», yTeepxaeHHoro MNMpukazom MuHUCTepCcTBa TpyAa U coLManibHOM 3alunTbl PO oT
31.10.2014 rogaNe 865H (C M3MeHeHUAMU 1 foNoNHeEHUAMKU oT 12.12. 2016).

OpraHuzauunsa-paspabotunk: FTAMNOY TO «To60AbCKNIA MHOFOMPOMPUIbHBIA TEXHUKYM>.

Pa3paboTumnku:
1 NoruHoea T.A., npenogasatens [AMNOY TO «To60NbCKMIA MHOrONPOQPUIbHbLIN
TEXHUKYM».
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1 MACMOPT MPOrPAMMbI YYEEHOW ANCLIAMNHBI

1.1 O6nacTb NPUMEHEHUA NPOrpaMMbl

Mporpamma y4yebHOW AUCUUNANHBI MOXET ObiTb UCMO/Mb30BaHA B AOMNOAHUTE/IbHOM
npogeccroHanbHOM 06pa3oBaHUN 1 NPOGECCUOHANbHOM NOAFOTOBKE pabounx no npodeccumn
13265 JTabopaHT-MUKpO6Mosor.

2. Lenn nsyyeHunsa nporpammel:

- OCBOEHME 3HAHWUIA MO TEXHUKE U TEXHOMOrMKN 1abopaTopHbIX paborT;

- MNPVBWUTME HaBbIKOB MPaBWU/IbHO OPraHW30BbIBaTb CBOe paboyee MeCTO, 3HATb MIAHUPOBKY
naboparopuu, yunTblBaTb (PaKTOPbI, BAUAIOLME Ha YCN0BUA Tpyaa B nabopaTopuu;

1 oBnageHve ymeHusMU paboTbl C NabopaTOpHbIM 060PYAOBaHWEM: CTEKNSAHHOM,
(hapdopoBoii nocynoii; npubopamu, BecamMmu W NpaBuia.My B3BELUUBAHUA, C XUMUYECKUMU
peakTUBamm, UX XpPaHeHUWeM W MapPKMPOBKOMW; OCHOBHbIMU /1a6OPaTOPHbIMU OnepauusMu:

AUCTUNNALMER, LEHTPUDYTMPOBaHNEM, (PUIbTPOBAHUEM;

2. BOCNUTaHWe y byayLimx nabopaHTOB-3KOOr0B HEOOXOAUMbIX KauyeCTB A5 paboThbl:
BHMMATENbHOCTb,  [0OPOCOBECTHOCTb,  HAbNOAATENbHOCTb,  aKKypaTHOCTb,  YMeHUe
pauuoHasbHO W NPaBWIbHO WUCMOMb30BaTh BPeMs, 3SKOHOMWUTb pPeakTUBbI; CO6MAATb
OCHOBHble MpaBuia TEXHNKN 6e30nacHOCTH npu paboTe B labopatopuu;

3. MPUMEHEHUe MOMYYEHHbIX 3HAHWIA WM yMeHW Ans 6e30MacHOCTU UCNO/b30BaHNSA
peareHTOB W MaTepuanoB, B Oyaywleii NpakTUYECKON [aedaTenlbHOCTWM, B ObITy,
npeaynpexzaeHns ABNeHNIN, HaHOCALLNX Bpes 3L0PO0BbI0 Ye/I0BEKA U OKPYXXatoLLei cpese.

B pe3ynbTare usyyeHuns GUCLUNIMHBI yyYalnecs JO/KHbI:

3HaTb:

1 ycTpoiicTBO nabopaTopuid, OpraHn3aLnio Tpyaa B HUX;

2. nabopaTopHyl mnocydy, BeCbl M MnpaBuna B3BELUMBAHWA Ha HUX, NpUMBOpbI AN
NoNyYeHNs ra3oB, XMMUYECKNe PeakTUBbI, X XpPaHeHVe U MapKMPOBKY; OCHOBHbIE Onepawuu
TEXHUKM N1abopaTopHbIX paboT: AUCTUANALUKW  BUAUCTUNNALUIO, LEHTPUYrMpoBaHue,
(PMNbTPOBAHUE;

3. npaBwna TexHUKK 6e30nacHOCTH npu paboTe B labopaTopum.

YMeTb:

1 ogopmnaTe nabopaToOpHbIA paboumii XKypHan, BbINOMHATL TEXHWUKY OTAE/bHbI
nabopatopHbIX paboT, TrOTOBUTb PacTBOPbl  Pa3/IMYHOM  KOHLEHTpauuu, nNpUMeHAT
No/ly4YeHHble 3HaHNA Npu paboTe B nabopatopmsx To60nbCKa U THOMEHCKOI 06n1acTu.

2. BbINONHATb XMMUYECKUIA 3KCMEPUMEHT NO pacno3HaBaHWIO peareHToB;

3. NCNONb30BaTb KOMMbIOTEPHbIE TEXHOMOTUN A8 00paboTKM M Nepefay XMMUYECKON
NH(opMauun.

Bnagets:

1. nNpakTU4YeckKMK HaBblKamn B paboTe C pas3MYHbIMU MeTOAMKamu, npubopamu,
nocyaoi;

2. HaBblKamMy CaMOCTOATE/IbHOr0 U3yyeHus y4ebHOro mMarepuana; paboTbl HOPMaTUBHO
CNpaBOYHOW NUTepaTypo;

3. HaBblKamMy  MCMNONb30BaHWUA MONYYEHHbIX 3HaHMs B Oyayuleli  npodeccuu:
NPaKTUYeCKON LesaTeNbHOCTH.

NTOroBbIil KOHTPONb : 3a4eT.



2. CTPYKTYPA U COOEPXXAHWE YUYEEHOW ANCUNMNHBI

2.1. O6beM yyebHON ANCLUMMANHBI U BUAbI Y4eOHOW paboTbl:

Bug yuebHoli paboThbl O6bem yvacos
1 2
MakcumanbHasa yyebHas Harpyska (Bcero) 56
Ob6#n3aTenbHasa ayguMTopHas yyebHas Harpyska (Bcero) 56
B TOM YuCre:
NnabopaTopHO-MpPaKTUYECKNE 3aHATUSA 34

KOHTPO/bHbIE PaboThl *

MpomexxyTouHas aTTectauus B hopme 3ayeTa



2.2. Cofep>xaHue y4yebHON gucumnanHbl «TexXHUKa noAroToBKa XMMMUYeCKo nocyabl, NpMoopos 1 n1abopaTtopHOro 060pyL0BaHNS»

fiam vittuD anjnc peuasnma n non pogfigane STLne0 s VICIRIngiaL, STEAG T R e iR e sane e ¢ SOBTEBE Y ANORSS s

TeM 06yl-la}0LL|,VIXCF| HaCcoB 0OCBOeHWA
1 2 3 4

Tema 1 MpaBuna oxpaHbl - [paBoBble M HOPMATUBHbLIE OCHOBbLI 6€30MacHOCTU Tpyfa. Buabl MHCTPYKTaXxa (BBOAHBIN, NEPBUYHbIN, 4 2

TpyAa npu paboTe B MOBTOPHbIA, BHeNNaHoBbIA, LUeneBol). [Mopagok paboTbl € XMMUYECKUMM  BellecTBaMu. Mepbl

XUMUYeCKoli nabopaTopmm, 6e30nacHOCTU Npu paboTe C OrHeonacHbIMW W NerkoBoCM/IaMeHsaoWYMnca BellecTsamu. PaboTa ¢

TpeboBaHus, BeLLecTBaMu, BbI3blBAKOLLMMY XMUMUYECKMe 0XOorn. PaboTa co cxaTblMu razamu. Pabota c pTyTbio. MAK

npeabaBasemble K BPeAHbIX BELLECTB B BO3AyXe paboyeii 30Hbl. CpeAcTBa MHAMBUAYANbHOW U KOMINEKTUBHOM 3aLUMWTbI.

XUMUYECKUM - MpaBuna anekTpobe3onacHocTn B nabopatopun. NHAMBMAYabHbIE CPEACTBA 3aLUUThl OT MOPAXKEHUA

nabopatopusm. 3NIEKTPUYECKUM TOKOM. TpeboBaHUA 3/1eKTPo6e30nacHOCTH npy paboTe ¢ 3/1eKTPOYCTaHOBKaMMU.

AneKTpoMarHUTHbIe NONSA U n3nyyeHns. CTaTUYECKOe 3NEKTPUYECTBO. 3alimTa OT CTATUYECKOrO
anekTpuyecTsa. [epBas NomoLLb NocTpagaBLUM Ha Nnpoun3sBoacTee. OkasaHue NepBoii MOMOLLY Npu
oTpasfieHMn. OXKOrv XMMUYECKME N TePMUYECKME, MPUYMHBI  UX BOSHUKHOBEHUSA, NepBas NOMOLLb
rnocTpajaswivM. MepBas NOMOLLL MpU Mopesax.
- MepBas NOMOLLb NPY NopaXKeHUn 3NeKTPOTOKOM. Moxapobe3onacHoCTb. CpeAcTBa NOXKapOTyLLEHUS.
- TpeboBaHUA, NpeabsBAsSieMble K XMMUYECKMM nabopatopusam. OcHalleHne nabopatopuii (paymoHanbHoe
nnaHMpoBaHVWe MOMeLLeHNs, Bbl6Op W pa3MelleHne o6opyaoBaHus). OcobeHHOCTM 060pyAOBaHMUSA
NOMeLeHNA, B KOTOPbIX XpaHAT OrHeomnacHble MaTepuanbl M KUCNOTbl. JlabopaTopHas Me6esb.
NabopaTopHasa nocyfa. Pabota co CTekNsAHHOW nocypoil. JlabopaTtopHasa annapatypa, npubopsl.
BcnomoratenbHble NpUcnoco6neHns, MHCTPYMeHTbI U MaTepuansl. MpaBuna 6e30nacHoi aKcnayatauumn un
XpaHeHWs 6asiIOHOB C CXKATbIMU UMW CXXMKEHHBIMU ra3aMu B XMMUYecKoi nabopatopun. ObpalyeHue ¢
XUMMyecknm obopygoBaHMeM

Tema 2. XuMmunyeckne - PeakTuBbl 06LLEr0 M CNeLManbHOro HasHavyeHus. Keaangukaums XMMUYeCKUX PeakTUBOB MO CTENEeHU 14 2

peakTuBbl YMCTOTbI (YUCTBIW, YACTBIA 418 aHaNM3a, XMMUYECKM YACTBIN, 0COB0IM YNCTOTbI, BbICLUEA OUUCTKN).
MpefenbHO fONYCTUMOE COAepXKaHne NpUMecei A4S peakTUBOB Pa3/IMYHbIX KaTeropuii. MpumeHeHuUs
XUMMWYECKNX PeaKTUBOB Pas3/IMYHbIX KaTeropuii B 3aBUCMMOCTI OT MeToAa aHan3a. MapKMpoBKa BeLLecTB
0co60Wi YncToThbl. MpoBepKa YNCTOThI Npenaparta C MOMOLLbI0 Ka4eCTBEHHbIX peakuuid. Teepable, XXUAKKE,
razoobpasHble peakTuBbl; 0CO6EHHOCTU XpaHeHUsa 1 paboTbl ¢ HUMU. Cnoco6bl B3ATUA TBEPLAbIX
peakTuBOB U3 6aHKW. CTeneHb A40BUTOCTM, FOPHOYECTb, CMOCOBHOCTL K 06pa30BaHN0 B3PbIBOONACHbIX U
OrHeonacHbIX U Apyrye OCHOBHbIE CBONCTBa PeakTMBOB, NPMMeHsSeMbIX B nabopatopuu. Mpasuna
6e30MacHOro xpaHeHus, yyeta, UCMONb30BAHUA U YTUNU3ALNN XUMUYECKUX PEAKTUBOB, NPUMEHSAEMbIX B
nabopatopun. NMopsafoK XpaHeHUs XMMUYECKUX peakTUBOB B nabopatopun. OcobeHHOCTN paboThbl C
OrHEeomnacHbIMW pPeakTUBamm.



Tema 3. Xrmunyeckas
nocyga n nabopatopHoe
obopyfoBaHue

Tema 4.
Bechbl 1 B3BELUMBAHNE

- MNocypaa o6uiero HasHayeHns. NpPoBUPKN, XMMMYECKEe BOPOHKMN (KanesibHble U AeNNTeNbHbIE), CTakaHbl, 16
TR W R e 30vibal, MPAMIBIBRIK, tog i TAUNTII3A T s T, AT T T AT A TN BT RS B, TS T o
oTcacbiBaHUA (ByH3eHa), X0MoAUNbHUKK (MpAMble U 06paTHble), BOLOCTPYiHbIE BaKyyMHble HAacoChl,
PETOPTbI, CUOHbBI, KONObI A1 AUCTUNIMPOBAHHOW BOAbI, TPOMHWUKN, KPaHb..

- Mocypa cneumanbHOro HasHayveHUs. QKCUKaTopbl, KON6bl Ans neperoHky (Bropua, KnaiseHa,
Apby30Ba), XxopKanbLesble Tpyoku, annapat Kunna, annapaTt Cokcneta, npuoop Kbenbaans,
fednermaTopbl, CKNAHKN Bynbga, CKNAHKM TULLEHKO, MUKHOMETPbI, apeoMeTpbl, CKNSHKK [ipekcens,
Kasim-annapatbl, Npubop 418 onpeaeneHns 4BYOKUCK Yraepoaa, KPYrioLoHHbIe KOM6bI, cneyunaibHble
X0N0AUNBHUKK, NPUOOpP ANS onpejeneHns MonekynsipHoro Beca, NpMobopbl A1 onpegeneHuns
TemnepaTtypbl NiaBfeHNSA U KAMEHUA 1 Ap.

- Mocypa M3 NpocToro cTekna, CneuuanbHOro cTekna, U3 KBapua.JlabopatopHas CTeKNsiHHas nocyja ¢
HOpPMa/lbHbIMK LWMhamn. KBapuesas nocyaa, BO3MOXHOCTU €€ UCnosib30BaHWs. Buabl KBapL,eBoii
nocyfbl B 3aBUCUMOCTI OT UCXOAHbIX MaTepuasnos 1 CTeneHn ux yuctotbl. Papdoposas nocyga. Mocysa
3 BbICOKOOTHEYMOPHbIX MaTepuanos (KBapL, rpaguT, anyHa, wamoT). XuMuyeckas nocyja u3 HoBbIX
matepuanos (MONM3TUNEH, METUIMETAKPUIOBLIX CMONbI, TOpoNnnacTel). MeTaninyeckoe o6opynoBaHue.
Yxop 3a MeTanMyecknuMn nabopaTopHbiMu npegMeTamu. HarpesatesnbHble Npu6opbl. J1TabopaTopHbIi
NHCTPYMEHTapUIA.

MepHas nabopaTopHas rnocyga u ee Kanmoposka. MepHble Konbbl, 60peTKN, MepHble MUNEeTKN, MepHble
UMNUHAPbI, MeH3YPKWU. MepHble NUNETKM Ha (DMKCMPOBaHHbIV 06beM (MnuneTkn Mopa) v

rpagyvpoBaHHble. Cnocobbl KanMbpoBKN NUMETKMN, GIOPETKM, MePHOI Konbbl. MpoBepka KasimbpoBaHHO
nocygpl.

B3BelunBaHMe Ha 3MEKTPOHHbIX BecaX. Mepbl NpefoCTOPOXHOCTU Npu paboTe ¢ Becamu. Becobl 6
nabopatopHble TeXHUYecKue; paboTa ¢ Becamu. Becbl 1abopaTopHble 3/1EKTPOHHbIE TUM aHa/IMTUYECKNE.
B3BelumBaHme ¢ UCMNOMNb30BaHWEM Tapbl U 6e3 UCNo/b30BaHUA. TexHUYecKune Becbl. Knaccugpumkaums
NnabopaTopHbIX TEXHUYECKNX BecoB. Cepa MCNONb30BaHUS TEXHUYECKMX BecoB. MpaBuia B3BeLLMBaHUA
Ha TeXHUYeCKNX Becax.



Tema5. OCHOBHble NpremMbl - OcaxjeHne. PaCTBOPUMOCTb XUMUYECKUX COEAUHEHNIA. BNUAHNE XUMUUYECKMX N (IU3NUECKNX (HaKTOPOB

pa3feNneHns OHOB U
3KCTparvpoBaHue

Tema 6. JTabopaTOpHbIii
pabouunii XypHan

3auet

Bcero:

Ha pacTBOpPUMOCTb. BinsaHme pH cpefbl U HAMUYMSA KOHKYPUPYIOLWMX paBHOBECUIA HA paCTBOPUMOCTb
ocafKa; KoapuuymneHT akTUBHOCTU. [pon3BesieHNne pacTBOPUMOCTH, YC/I0BME 06pa3oBaHnA ocagKa.
MexaHu3M npouecca ocaxgeHuns. Ocaxgaemas 1 rpaBuMeTpmyeckas (Becosas) hopma ocafka;
TpeboBaHUA K HUM. OcaanTenb; BbIGOP Y KONUMYeCTBO ocafuTens. OpraHnyeckue n HeopraHu4eckume
ocaguTenu, 0CO6eHHOCTM X NpUMeHeHnsA. ONTUMasbHbIe YC0BUSA OCXAEHUSA KPUCTAI/IMYECKUX 1
amopHbIX ocagkoB. CTapeHVe 0CaKOB.

- ®unbTpoBaHME U NPOMbIBaHME 0cafKoB. O6Las XapaKTepUCTUKA M TEOpPeTUYECKMe OCHOBbI MpoLecca
(unbTpoBaHMA. LLINaMoBbI 1 3aKyMOPOYHbIA TUMbl (UbTPOBaHMS. PakKTOpbl, BAUAKOLWME Ha CKOPOCTb
(bMNbTPOBaHUA (TMAPOLMHAMUYECKME, (DU3NKO-XUMUYECKKEe). MeTofbl (unbTpoBaHUA: rpybas, TOHKas,
cTepu/bHasd. Annapatbl Anf  (QUALTPOBAHUA. Tunbl (QUALTPOBA/IbHLIX MEPeropofoK (HacbIMHbIe,
HabuMBHble, KepaMuyeckue, TKaHeBble, NeTeHble) N TpeboBaHUsA, NpeLbsABAseMble K HUM. ®PUNbTPOBaHNE
npu aTMOCEPHOM [aBneHun,

- TexHuKa 6e3onacHocTV Npu paboTte B naboparopumu.

- JTabopaTopHbIil paboumnii XXypHan, npaBuia ero BefeHus.

56

N



3. YC/IOBWA PEANTU3ALIN MPOrPAMMBbI YYEBHOW ANCLINIVAHGI
3.1. TpeboBaHMA K MaTepuasibHO-TEXHUYECKOMY 06ecreveHnto
Peannsaums nporpammbl y4e6HOW AWUCUUNAUHBI TpebyeT Hannums y4vyebGHOro kabuHeTta
ANEKTPOTEXHUKM, OXPaHbl TPyAa, XMMUYECKMX MACTEPCKUX, GUOMIMOTEKM W UYMTaNbHOro 3ana ¢
BbIXO4OM B CeTb VIHTepHeT.
Ob6opypgoBaHue y4ebHOro KabmHera:
- nocafiovHble MecTa rno Ko/M4ecTBy 00yyaroLLmXCs;
- paboyee MeCTO npenofasarens
- KOMMNIEKT Y4eOHO-HarnsAHbIX NOCO6UH,
- TEXHO/IOrMYECcKas 0CHaCTKa;
- Habopbl MHCTPYMEHTOB, NPUBOPOB 1 N1abopaTOPHOI NOCyabl.
TexHuYecKne cpeacTBa 00yyeHUs:
- KOMMbIOTEP C JINLLEH3NOHHBIM MPOrpaMMHbIM 06ecneveHunem;
- MynbTUMeLMa NPOEKTOp;
NHTEpPaKTUBHAA [0CKa.
3.2.MHhopmaLMoHHOe 06ecnedeHme 06yHeHMSA MO YHeBHOM AUCLMNNNHE
OCHOBHbIE UCTOYHUKM
1. AHanuTuyeckasa Xumua 2-e uU3f., ucnp. v gon. Y4yebHoe nocobue ansa CriO. AnapHes
A.N., NyneHko I.K., AnekcaHgposa T.I., KaszakoBa A.A HayuyHas wkona: HoBocMorpcKuii
roCyapCTBEHHbIN TeXHUYeCcKnin yHusepcuteT (r. HoeBocubupcek).Mog: 2017 / Mpug YMO

Cro
2. AHanuTuyeckas xumua  4-e n3g., nep. v pon. Y4yebHuMk n npaktukym gns Cro.
HukutnHa H.I. - oTB. pea. HayuHas wkona: HauuoHanbHbIA UCCNeA0BaTeNbCKII

yHuBepcuteT «MUIT» (r. MockBa-3eneHorpag) Foa: 2017 / 'pudp YMO CIoO
3. larigykoBa b6.M., XaputoHoB C.B. TexHuMKa 1 TeXHONOrmMsa nabopaTopHbIX paboT M.
ony, «Akagemus», 2016r.
4. Tanpgykoa b. M., XaputoHoB C. B.. TexHuka M TexHONorus nabopaTtopHbIX paboT
cepus: Ons yyawmxcs yupexaeHunin Cro M3gatensctso: flaHb, 2016 T.
[ononHnTeNbHbIE UCTOYHUKMN:
1. BockpeceHckuin M.M. TexHnKa nabopaTopHbIX paboT M,.. N30aTenbCTBO: «Xumnsa» 1973
2. OonvH TTA. CnpaBoYyHMK NO TexHWKe 6e3onacHocTu. M3g. 6-e. M.: DQHeproatommusgart,
1984,- 823 c.
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M3patenscteo TITY, 2003.
9. MpsHukoB B.M. TexHnKa 6e30NacHOCTN B XMMUYECKOW NPOMbILLIEHHOCTU. M.: Xumus,
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4. KOHTPOJ1b N OUEHKA PE3YJ/IbTATOB OCBOEHUA ANCUUTIJIUHDI.

Pe3ynbTatbl 06y4eHns (OCBOEHHbIE YMEHWS,
YCBOEHHbIE 3HaHNA)
3HaTb:

1. ycTpolicTBO nabopatopui,
OpraHu3almio Tpyaa B HUX;
2. nabopatopHyl  nocygy, BeCbl MU

npaBuna B3BELUMBAHUA Ha HMX, MPUBOPBI
ANSNONYYEHNs Ta30B, XMMWUYECKME PeaKTHBbI,
NX XpaHeHUe 1 MapKNpOBKY;

3. OCHOBHble onepatmu! TEXHUKU
nabopaTopHbIX paborT: ANCTUNNALNN
ougncTunnaumio, LLeHTpUdyruposaHue,
(hunbTpOBaHME;

4. npaBuna TexHUKM 6e30MacHoCTV npu
paboTe B nabopatopuu.

YMmeTb:

1. ochopMnaTb NabopaTopHbIn  pabounii
XKYPHan, BbIMOMHATL  TEXHUKY  OTAE/IbHbI
nabopaTopHbIX paboT, rOTOBUTb PacTBOpPbI
pasInyHo KOHLeHTpaLmu, NPUMEHATb
noflyyeHHble  3HaHWA  npu  pabote B

XMMUYECKMX NnabopaTopusx.

2. BbINOHATb XUMMWUYECKUIA 3KCNEPUMEHT
Mo pacrno3HaBaHUIO peareHToB;

3. ncnosb30BaTh KOMMbIOTEPHbIE
TEXHONOrMKM  Ana  06paboTkM M nepepdad
XUMUYECKOW MHopMaLnK.

Bnagetsb:

1. NpaKTUYeCKNMU HaBbikaMun B paboTe C
PasUYHbIMK  MeTOAUKaMW, npuéopamu,
nocyaoi;

2. HaBblKaMu CaMOCTOATE/IbHOI0
M3yyeHnss yyebHOro wmartepuana;, paboThbl
HOPMAaTUBHO CMPaBOYHON NUTepaTypoil;

3. HaBblKamu MCNONb30BaHMNS
NONMyYeHHbIX 3HaHWsA B Oyayuieil npodeccum:
NPaKTUYECKON [eaTeNbHOCTY.

®opMbl U METOAbI KOHTPO/IA M OLEHKN
pe3ynbTaToB 00yyYeHNs

1. VIHTepnpeTauus pe3ynbTaToB HabMoaeHNIA
3a [1eAaTeNbHOCTbLIO CTYleHTa B npoLiecce
OCBOEHUS NporpamMmbl.

2.TeKyLmnin KOHTPO/b B (hopMe:
-BbINO/IHEHUA NPAKTUYECKOW 1 N1abopaTopHOiA
paboTbl, 0TYeTa 0 paboTe;

- TECTUPOBAHNSA:

- KOHTPONbHOW paboTbl;

- LOMalLUHeli paboTsl;

- peLueHme 3afay,

-B3aVIMOKOHTPONSA;

-yCTHOr0 0Mpoca;

-0T4eTa No NpojenaHHOV BHeayAMTOPHOM
CaMOCTOSTe/NIbHON paboTe cOrnacHo
WHCTPYKLUK (NpesicTaBNeHne XUMUYECKOro
nocobms, KOHCNeKTa, npeseHTauun, bykneta,
NH(OPMaLNOHHOI0 Co0bLeHNs, pedeparta,
L0KNaza).

3.MNMpomMexyToyHana atTecTaums B popme 3a4eTa.
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MpunoxeHune 4

[enapTtameHT 06pa3oBaHusA 1 HayKn THOMEHCKOW 061acTu
MocypapcTBEHHOE aBTOHOMHOE NpoeccuoHasibHoe 06pasoBaTe/ibHOe
yupexaeHune TIOMeHCKOM 061acTu «T0601bCKUIA MHOTONPOGUNIbHBIA TEXHUKYM>»

PABOYAA NMPOIMrPAMMA
MM. 02 «MpurotoBneHre Npobd 1 pacTBOPOB Pa3/INYHON KOHLEHTpaLMm»
MAK 02.01 «OCHOBbI NPUrOTOBAEHNSA NPO6 U PACTBOPOB Pa3NINUHbIX KOHLEHTPaLUiA
npun nabopaTopHbIX MUKPOBMOSIOrMYECKNX UCCNEA0BAHUSAXY

Mpodeccua: 13265 TABOPAHT- MUKPOBUNOJTIOIT

Tobonbek, 2019 r.



Pabouyas nporpamma y4ebHON AMCUMNAMHBLI pa3paboTaHa B COOTBETCTBUM C: (hefepasibHbIM
rocyflapCTBeHHbIM 06pa3oBaTe/ibHbIM CTaHAAPTOM CpeAHero Npog)ecCcMoHanbHOro 06pa3oBaHNs no
npogeccun 18.01.02 JSlabopaHT-3konor, npukas MuHobpHaykmn Poccum ot 02.08.2013 Ne 916 (B
pen. Mpukasza MuHobpHaykum Poccum ot 25.03.2015 N272); TMpodecCMOoHanbHbIM CTaHAapTOM
«MWuKpo6rnonor», yTeepxaeHHoro Mpukasom MuHMUCTepcTBa Tpy4a U coumanbHOM 3awutbl PO ot
31.10.2014 ropaNe 865H (C U3MeHeHUAMM W AoMonHeHUAMK oT 12.12. 2016).

OpraHuzaunsa-paspabotumnk: FAMOY TO «To60bCKMIA MHOTOMPO(UAbHBIA TEXHUKYM.

Pa3paboTynku

1 JNornHoBa T.A., npenogasatens [AMOY TO «T060NbCKMIA MHOMONPOMUIbHbIN
TEXHUKYM».
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1 NACMOPT NPOrPAMMbI YYEBHOWN ANCUNMINHBI

11 O6nacTb NPUMeHeHUs NPorpaMmbl

Mporpamma y4ebHON AUCUMMANHBI SBASETCS 4YacTbio 06pa3oBaTeNbHON MporpaMMbl
NpogeccMoHaNbHON NOAroToBKM No npodeccun 13265/TabopaHT-MUKPO6GMOSOr.

Mporpamma y4yebHON AMCUUMNAUHBI MOXET ObiTb WCMO/Mb30BaHa B AOMOHUTE/IbHOM
npoteccnoHaibHOM 06pa3oBaHUM 1 NPOdecCMOHaIbHOWM NOAIOTOBKe pabounx no npogeccum
13265/1a60paHT-MUKPOBMOSIOr.

2. Lenun nsyyeHusa nporpaMmmsi:

1. oBnafieHMe YMEHUAMM MPUMEHATb  MONYYEHHble 3HAHUA 418 O0O6bACHEHUA
pa3HO0Opa3HbIX XMMUYECKUX SBNEHWUI N CBOMCTB BELLECTB, OLEHKN PO/IN XMMUUN B Pa3BUTUM
COBPEMEHHbIX TEXHONOTUIA 1 NONYYEHUN HOBbLIX MaTepPUasos;

2. pa3BUTME MO3HABaTE/IbHbIX WHTEPECOB W WHTENEKTYalbHbIX CMOCOOHOCTEA B
npouecce CamOCTOATENIbHOTO MNPUOOPETEHNS XMMWUYECKUX 3HAHWWA C  WCMO/b30BaHUEM
Pa3NNYHbIX UCTOYHUKOB MH(OPMaLMK, B TOM YUCe KOMMbIOTEPHbIX;

3. BOCNMUTaHWe YO6eXAEeHHOCTU B MO3UTUBHON PO XMMUU B XWU3HWU COBPEMEHHOMO
obLecTBa, HEOOXOAUMOCTM XUMWYECKM TPAMOTHOIO OTHOLUEHWA K CBOEMY 3[0POBbI U
OKpY>XatoLLein cpege;

4. NpUMeHeHMe MOMYYEHHbIX 3HaHWA WM yMeHWin Ans 6e30MacHOro MCMnosib30BaHUS
BELLECTB M MaTepmanoB B ObITy, CENbCKOM XO3A/ACTBE WM Ha NPOW3BOACTBE, peLueHus
NPaKTUYeCKNX 3a7a4 B NMOBCELHEBHOW >XWU3HW, NPefynpexAeHns ABEHNI, HAHOCALLUX Bpes,
300POBbIO YeNlOBEKA M OKPYXKalOLLEN cpege.

B pesynbTaTe U3yyeHus Kypca yyalinecs LO/MKHbI:

3HaTb:

1. BaXkHelWMe XUMUYECKMe TMOHATUSA: BELLECTBO, XMMUYECKUIM 3NIEMEHT, aTom,
MOJIEKY/1a, OTHOCUTE/IbHbIE aTOMHAA M MOJNEKYNApHasa MaccCbl, WOH, annoTponus, M30ToMbl,
XUMUYECKas CBA3b, 3/1eKTPOOTPULLATENNbHOCTb, BaNeHTHOCTb, CTEMNeHb OKWUCMEHWUSA, MOSb,
MO/NApHaa Macca, MONAPHbIA 00beM, BellecTBa MOJIEKY/NIAPHOTO U HEMOJEKYNAPHOro
CTPOEHUA, PacTBOPbl, 3MEKTPOSIUT U He 3NEeKTPOSIUT, 3MIEKTPONMTUYECKAs Auccoumaums,
OKWCNUTENb U BOCCTAHOBUTENb, OKUC/IEHNE W 3N1eKTPONUTUYECKAA AUCCOLMaLNA, OKUCIUTEND
M BOCCTaHOBWTE/Ib, OKUC/EHWE W BOCCTaHOB/IEHUE, TEN0BON 3(h(eKT peakuuu, CKOpOCTb
XUMUYECKOW peakuunn, KaTanms, XUMUYECKOe paBHOBeCHUe, YrNepoLHbIN
CKeneT,(DyHKLMOHaNbHas rpynna, u3omepus, roMonoruns;

2. OCHOBHbIE 3aKOHbl XUMWW: COXPaHEHWs MacCbl BeLLEeCcTB, MOCTOSHCTBO COCTaBa,
NepuoanNYecKnii 3aKoH;

3. BaXHeliluMe BellecTBA M MaTepuasibl: OCHOBHble MeTal/lbl W CMaBbl; CepHas,
CONAHasA, a3oTHas M YKCYCHas KUCNOTbI; LLenoyn, aMMuaK, MUHepanbHbley100peHuns, MeTaH,
3TWNeH, aueTuneH, 6eH30/, 3TaHOM, XXMPbl, MbINO, T/1H0KO3a, Caxapo3a, Kpaxmas, KieTyaTka,
Ge/KN, UCKYCCTBEHHbIE M CUHTETUYECKME BOJIOKHA, KayuyKWu, N1acTMacchl.

YMeThb:

1. HasblBaTb M3Y4YeHHble BELLECTBA MO «TPUBUANBHON» UMM MeXAYyHapOAHOW
HOMEHK/IaType;

2. onpefenaTb: BaNeHTHOCTb W CTeNeHb OKWUCNEHUA XUMWYECKUX 3M1EMEHTOB, TUM
XVMUYECKOW CBA3W B COEAMHEHWSAX, 3apsj WOHa, XapakTep CcpeAbl B BOAHbIX pacTBopax
HeopraHM4yecknx COefMHeHWN, OKUCNNTENb U BOCCTAHOBUTENb, NMPUHAA/IEXHOCTb BELLECTB K
pas/IMYHbIM Kaccam OpraHUYeckuX COeanHEHNI;

3. BbIMOMHATL ~ XMMUYECKUIA  3KCMEPUMEHT MO  pPacno3HaBaHUKD  BaXKHEMLLMX
HeopraHNMYeCcKMX U OpraHNyecKnX BeLLecTs;

4. NPOBOAWTbL CaMOCTOATE/IbHbIA NOUCK XUMWYECKON MH(OPMaLMK C UCNOb30BaHNEM
Pa3NNYHbIX WCTOYHMKOB (Hay4YHO-NONYNAPHbIX W3JaHWUWA, KOMMbIOTEPHbIX 6a3 [aHHbIX,
pecypcoB VIHTepHeTa); WCMOMb30BaTb KOMMbIOTEPHbIE TEXHONMOrUW ANnd 06paboTkM ©
nepefayv XMMUYeCKOM MHOPMaLMK 1 ee NPeACTaBNeHNUs B pa3MYHbIX hopmax.
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BnageTb HaBblKaMu:

1. obpalleHns € XUMUYECKUMW peakTUBamMu, COCTaBfeHWE XUMUYECKUX (HopMyn
MPOCTbIX W CMIOXHbIX BEW eCTB, BbIYUCEHME MO XMMWUYECKMM (OpMyfam, MCMo/b30BaHue
NPMOBPETEHHbIX 3HAHUIA N YMEHWNI B NPAKTUYECKON 1 NPoheCcCMOHabHOW AesSTeNbHOCTH.

TOroBbIii KOHTPO/b: 3ay4eT.

2. CTPYKTYPA 1 COAEPXXAHVE NPUMEPHOW YYEBHOW ANCLIAMINHBI
2.1. O6beM yuebHON ANCUMNANHBI 1 BUAbI yYeBHON paboThbl:

Bup y4e6HON paboThl O6bem yacoB
1 2
MakcumanbHasa ydebHaa Harpyska (Bcero) 46
Ob#3artenbHas ayauTopHasa yuyebHas Harpyska (Bcero) 46
B TOM 4uCne:
JtbopaTopHO-NpaKTUYeCKne 3aHATUSA 30

KOHTPO/IbHblE PaGoThl
MpomeXKyTouHas aTTecTauus B opMe 3a4eta
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2.2. CogepxxaHune yyebHol gucumnanHbl «OCHOBbLI NPUTOTOBNEHMS MPO6 M PaCTBOPOB Pa3/IMYHbIX KOHLEHTpaUuii Npu nabopaTopHbIX
MWUKPOBMOMOTMYECKNX NCCNEA0BAHUAXY

HanmeHoBaHWe pa3fenos N Tem CopfepxxaHue yyebHoro marepuana, nabopaTtopHble U NpakTUYecKme paboTbl Kon-Bo YpoBeHb

obyyaroLmxcs 4acoB OCBOEHUS
1 2 3 4

Tema 1 Cuctemartumka u - TabopaTopun pasHbIX FPynn pucka. YCTPOMCTBO M OCHALLeHMe 6aKTepronornyeckoi nabopatopuu.

HOMeHKaTypa MpaBuna paboTbl B 6akTepronornyeckor naboparopmm.

MWUKPOOPraHN3MOB. - MUKpPOCKONMYECKNIA MeTog, nccnefoBaHns. Bonornyecknini MMKpockon 1 npaeuna paboTbl C HAM.

Mopdonorus, cTpyKTypa MeToabl MWUKPOCKOMWYECKOTO WCCNe0BaHUs CTPYKTYpbl M (OopMbl OakTepuil. HasHaueHune u

6aKTepuin, MeTombl UX NMPeMMyLLEeCcTBO METOLOB MMUKpocKonuu. Cuctematuka M HOMeHKfnatypa MWKpPo6oB. [MpuHUuNbI

n3yyexHua. OpraHusaums Knaccuukauun. MpokapmoTbl M 3ykapnoTbl. OTiMUMe MPOKApMOTOB OT 3yKapuoToB. OCHOBHbIE

MWUKPOOMONIOrnyecKoin (hopMbl 1 pasmepbl GakTepuii. TOCTOSHHbIE M HEMOCTOSHHble CTPYKTYpbl OakTepuii. KneTouHas

NnabopaTopHOW CNyX6bI CTCHKa, UuuMTOnMasmaTnyeckas MembpaHa, LUuMTOMiasma, Hykneotug, pubOCOMbI, WX CTPOEHWUE,

XUMUYECKUIA COCTaB 1 PYyHKUMW. Pasnnune B CTPOEHUM rPaMnoNOXMUTENbHBIX U rpamMoTpuLaTesibHbIX
bakTepuin. XXryTnku, MMKpPOBOPCUHKM (NUNK), CTPYKTYpa U QyHKuun. Knaccugukaumna 6aktepuii no
HaNNUMIO XryTUKoB. MeToabl onpefeneHus. Kancyna 6akTepuil, XMMUYECKMWIA COCTaB, 3HAYeHMUe. 3
MpuMmepsbl Kancynoobpasyowmx 6akTepuia.

-.Cnopbl 6aKTepuii, CTPOeHME, XMMUYECKUIA COCTaB, (YHKLUN 1 PACNONOXEHWE B KINETKE.

- .KucnortoyctoinumBocTb 6aKTepuil, (hakTopbl ee onpegenawowme. Mpumepbl cnopoo6pasyowmx u
KNUCNOTOYCTOMYMBBIX GaKTEPUIA.

-.BKntoueHuns 6akTepnanbHOM KNeTKW, NX 3HAYEHME.

-.-TexHnKa NpUroToBfeHNA HATUBHbLIX U (PUKCUPOBAHHbLIX MUKporpenapatoB. OCHOBHbIE KpacuTenu,
npurotosfieHue. [pocTbie U CNOXHblIE MeToAbl OKpacku. MeTof oKpacku no [pammy. MeTtojbl
OKpacku no Uwuno-HunbceHy. TMpumeHeHve. OCOGEHHOCTM  CTPOEHUA  MUKPOOPraHM3MOB.
MpenctaButenn. MeTtofbl U3yYeHNa MOPGONOrun.
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Tema 2. dur3nonorms un
0CO6EHHOCTU MeTabonnama
bakTepuid. MuTatenbHbIe
cpefbl. MpuHUMNGI
KyNbTUBUPOBaHNS GaKTEpPUIA.

Tema 3. ViccnepoBaHue
NPOAYKTOB Ha Hanu4yue
6akTepuii

Tema 4. KayecTBEHHbIN MeTO.
CaHuTapHo-
b6aKTepunonornyeckoe

- TuTaTenbHble cpedbl. TpeboBaHMA K MuTaTeNbHbIM cpefaM. Knaccudukauma no cocTasy,
KOHCUCTEHLMM W LENeBOMY  Ha3HayYeHuio. OCHOBHble,  3NeKTUBHble,  CheluanbHble,
AnepeHLManbHoO- AnarHocTuyeckme, oboraTuTeNibHble U KOHCepBupytowme cpedbl. Cpefbl ans
KyNnbTUBMPOBaHWA  aHaspoboB. CUHTETUYECKMe U MONyCUHTeTMYeckue  cpefbl.  OCHOBbI
NMPUroToB/IEHUA nuTaTeNbHbIX cped. KoHTponb KayvectBa. MeTofbl BblAeneHUs U MAEHTUUKaLUK
YUCTbIX KyNbTyp aspoboB 1 aHaspo6boB..

- ®usnonorns Mukpobos. OcobeHHOCTU MeTabonmn3ma GakTepuin. MeToabl BblgeNeHUs W
KY/IbTUBUPOBAHUA YNCTbIX KYNbTyp a3pob0oB 1 aHaspo6boB.

-. MeTofb! BbljleNIeHNs U KY/NbTUBMPOBaHUSA YNCTbIX KyNbTyp a3pob0oB 1 aHaspobos.

- OnpegeneHne MopdONOrMUYECKUX, TUHKTOPaIbHbIX U Ky/bTypasbHbIX CBONCTB 6aKTepuii

-. MeTofbl BblfeNneHUs U KyNbTUBMPOBAHWUA YUCTbIX KyNbTyp aspoboB M aHaspobos. [poBepka
YMCTOTbI KyNbTyp. WM3yuyeHue (hepMeHTaTUBHbLIX CBOWCTB a3poboB M aHaspoboB. WaeHTU(MKaLms
YMCTON KyNbTypbl a3po6oB. OnpeaeneHne YACTOTbl U BUOXUMUYECKNX CBONCTB aHaspoboB.
-.NpeHTndmkaumsa 4mcToin KynbTypbl aHaspoboB. Vcrnosib3oBaHMe COBPEMEHHBLIX TECT CUCTEM [A/1s
naeHTUMKaLmm Mnkpoopraimamos. CUB.

- CaHI/ITapHO-6aKTep|/I0]'IOFI/I‘-IeCKOG nccnepgosaHMe NpPoaykKToB Ha Halnyne 6aKTepVII7I

- CaHuTapHO-6aKTepUoNOrn4eckoe UccneoBaHe NPOAYKTOB Ha HaiMume 6akTepuin rpynnbl
KnweyHblx nanoyvek (FKIM)
- NccnepoBanme Bogbl Ha Hanuume KM (6pogunbHbIi MeTog 1-2 TecT)

nccnegoBaHne MPOAYKTOB  Ha- MccnegoBaHue BoAbl Ha Hannuune KM (6pogunbHbiii MeTog 3-4 TecT)
Hanmuve  6akTepuini  rpynnbl - ViccnepoBaHne Boabl Ha Hannune FKM (MeMGpaHHbIA MeTof 1-2 TecT)

KuweyHbix nanoyvek (FKIT)

Tema 5. Konn4yecTBeHHbI
meTog. Mukpobronormyeckoe
nccnenoBaHme NpoayKToB:
onpeaenexHue obule-
MUKpo6HOro ymcna (OMUY)

- NccnepoBanme Bofbl Ha Hannuune KM (MembpaHHbIA MeToa 3-4 TecT)

-WccneposaHne Mmonoka Ha Hanuume KT (1-2 TecT)

- NccneposaHne monoka Ha Hanuune TKIT (3-4 TecT)

- ViccnepfoBaHne cMbIBOB C pyK, ofexabl, 06opygosaHua Ha KT (1 TecT)

- MiccnefoBaHne CMbIBOB C pyK, of4exabl, 06opyaoBanHma Ha MKl (2-3-4 TecT)

- Mukpobronornyeckoe nccnefosaHue sBogbl Ha OMY

- Mukpobronornyeckoe nccnefoBaHne KonbacHbix nsgenuii Ha OMY.

- Mukpo6unonorunyeckoe nccnefoBaHve MyKu Ha Haimume KapToesibHOW NasioyuKm.

- Mukpoburonornyeckoe nccnegoBaHne CMbIBOB C PyK, o4exabl v obopyaosaHus Ha OMY.
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Tema 6. O6pa6oTKa - KonuyecTBeHHbIi MeToA. [MofgcyeT MpW MCMOMb30BaHWM MAOTHBIX MUTATeNbHbIX cped. [loces.
pe3ynbTaToB aHanM3a. O6paboTka pesynbTaToB, MOMYYEHHbIX HA MAOTHbIX cpefgax: MOACYET KONOHMIA, MeTofbl pacuyeTa.

MoAcyeT KOMIOHUI APOXOKEN U MNeCEHeN.

- KonnyectBeHHbIN mMeToZ. lMoacyeT nNpu UCMNOb30BaHUM YXUOKUX CPea. Bbl60p cnocoba noceaa.

TpakToBKa pe3ynbTatoB. OnpegeneHme sHavyeHnin HBY.

- MeTog BbIfiBNeHWUs. KayeCTBEHHbI MeTOA. [MpUHUMMbI KayeCTBEHHOr0 METOAa BbISBNEHMS.

Vi3mepeHue HeonpeneneHHOCTH.
Tema 7. ObecneyeHne KavecTsa - BHYTpeHHUIA KOHTPONb KayecTBa. PedbepeHc-TaMMbl (CPaBOYHbIE UM 3TaIOHHbIE LTaMMbl).
pe3ynbTatoB. KOHTposb - BHewWwHWn KOHTPONb KayecTBa (OLEHKA KayecTBa CTOPOHHeN opraHu3aLueit).
KayecTBa UCMONHEHWS.
3auet
Bcero:
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3. YCNOBWA PEANTN3ALNN NMPOTPAMMbI YUEEHOW ANCLUUMNINHDI

3.1. TpeboBaHMA K MaTepnasibHO-TEXHNYECKOMY 06ecreyeHuno

Peannsaums nporpammbl Yy4e6HOW AMCUMNAUHBLI TpebyeT Hannums y4vyebGHOro kabuHeTa
3NEKTPOTEXHUKM, OXpaHbl TPYLa, XMMWUYECKMUX MACTEePCKMUX, OMOMMOTEKM W YMTanbHOro 3ana ¢
BbIXOLOM B CeTb HTepHerT.
O6opygoBaHue y4ebHOro KabmHera:
- nocafiovHble MecTa No KO/IMYecTBY 06yYaroLLMXCS;
- paboyee MeCTO npernojaBaTess
- KOMMEKT YYeOHO-HarnsAHbIX NOCO6UiA,
- TEXHO/IOrNYECKas OCHaCTKa;
- Habopbl MHCTPYMEHTOB, MPUGOPOB M NabOPaTOPHON Nocyabl.
TexHuYecKne cpeacTBa 00yUeHUs:
- KOMMbIOTEP C /INLLEH3NOHHBIM NPOrpaMMHbIM 06ecneyeHmnem;
- MyNbTUMeLMA NPOEKTOP;

NHTEpaKT1BHasA fOCKa.

3.2.NH(hopMaLIMOHHOe o0becrneyeHe 00yYeHNA No y4ebHOMY npegmMeTy
OCHOBHbIE UCTOYHUKM

1 AHanuTu4yeckasa XumMusa 2-e u3f., ucnp. n gon. Y4yebHoe nocobue gna CroO. AnapHes

A.W., Nynenko K., AnekcaHgposa T.I., KaszakoBa A.A Hay4yHas wkona: HoBocmompcKuii

rocyfapCTBeHHbIN TeXHUYecKuii yHusepcuTeT (r. Hosocubupcek).fog: 2017 / Mpudp YMO

Crno
2. AHanuTuyeckas xumua  4-e u3g., nep. v gon. Y4yebHuK u npaktnukym gna Crio.
HukntuHa H.I. - oTB. pes. HayuyHasa wkona; HaunoHanbHbIA WCCne0BaTeNbCKUN

yHuBepcuteT «MUIT» (r. Mocksa-3eneHorpaa) lNog: 2017 / F'pud YMO CMNO

3. laigykoBa b.M., XaputoHoB C.B. TexHWKa U TEXHOMOrMs N1abopaTtopHbIX paboT M.
ouL, «Akagemus», 2016r.

4. TanpgykoBa b. M., XaputoHoB C. B.. TexHuKa WM TexHONOrus nabopaTtopHbIX paboT
cepus: Ana yvawmxca yupexaeHunii CNO MNspatenbctso: flaHb, 2016 .

JononHuTeIbHble NCTOYHUKN:
1 BockpeceHckuin N.U. TexHuka nabopaTopHbIX paboT M.. N30aTenbCTBO: «Xumnsa» 1973
2. fonnH T.A. CnpaBoYHUK MO TexHuKe 6e3onacHocTu. M3a. 6-e. M.: SHeproatommsgar,

1984,- 823 c.

3. 3axapos J1.H. TexHuKa 6e30nMacHOCTM B XMMUYeCKNX nabopatopmsax- J1.: Xumma,1985.-
182 c.

4. ViBaHoB B.W. MoxkapHas onacHOCTb B XUMMUYeCKNX nabopatopmsax M.: Xumus, 1988- 111
C.

5 Kapnos H.A. CasoctH A.I1l. MeTtogbl npoboot6opa M NPOGONOATrOTOBKM
WN3patenbcTBo: buHoM. JSlabopatopums 3HaHMiA. 2003
6. Kopoctenes IN.I1. JTabopaTtopHas TeXHUKA XMMUYECKOr0 aHanm3a. M Xumus 1997
7. Nobaues A.J1., CtenaHoBa P.®., JlobaueBa .B. AHannM3 HeopraHM4YecKnx 3arpasHUTeneit
NUTLEBbIX U NPUPOAHLIX Bof. Camapa «M3gatenbcTBo «Camapckuili yHuBepeutet» 2006
8. MuuweHko C.B., Mopgacos M.M., Tpogumos A.B., YUypukos A.A. TpobooTbop B
CUCTeMax KOHTPONS MoKasaTesnell KayecTBa Mpoaykuuu. YdebHoe nocobue. TamboB:
W3paTtenscteo TI'TY, 2003.
9. MpaHnkoB B.N. TexHuKa 6€30MacHOCTM B XMMUYECKOW MPOMbILLIEHHOCTU. M.: Xumus,
1989.- 288 c¢. 10. PosnoBckuin A.. OCHOBbI TEXHMKW B3pbIBOGE30MACHOCTM Npu paboTe ¢
roproynmm razamum 1 napamm M.: Xummsa , 1980.- 376 c.
11. CrenuH b.[, TexHvka nabopaTopHOro akcnepumMmeHTa B xummum M. Xumna 1999
JMHTepHeT-pecypcsl
http://ido.tsu.ru/schools/chem
http://distant. ioso. ru/for%20teacher/25-1 1-04/sps. htm
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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://lwww. openclass. ru/node/313

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

http://e-science. ru/

http://maratakm. narod. ru/

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

http://him.l September, ru/articlef. php? 1D=200400704
http://www. ug. ru/issues07/?action=topic&toid=2959
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4. KOHTPOJ1b 1 OLLEHKA PE3YJIbTATOB OCBOEHUA ANCUNTINTNHDBI.

Pe3ynbTaTbl 00y4eHWs (OCBOEHHbIE YMeHUS,
YCBOEHHble 3HaHWA)
3HaTh:
npasuna paboTbl
YCTPOICTBO

B CTepW/bHbIX YCMOBUSAX;
npubopoB  CTepUIM3aLMOHHOTIO
obopyfoBaHus; OCHOBbl  MUKpPOGMONOruu,
Kateropu 1M (POPMbl  MUKPOOPraHU3MOB;
CrMoco6bl YCTAHOBKN OPUEHTUPOBOYHLIX TUTPOB;
CBOWCTBA  MPUMEHSAEMbIX PeakTMBOB 7
TpeboBaHus, npeabaBsemMble K HUM;
TEXHONOrMYeCKUA  npouecc  MPUroTOB/EHMS
NUTaTeNIbHbIX CPef; XapakTepUCTUKM MeTOZO0B
MWKPOBMONOrnyYecKoro " XUMUKO-
6aKTepuoNIOTMYECKOrO  aHanus3a;  OCHOBHble
MOJIOXKEHUA no TEXHO/I0M K
MUKpO6UoNornyecknx nccnegosanunin no MOCT,
@3, CadllnH, CI1, MYK, TCO; Bugpl
6aKTepP1ONorn4ecKoro nocesa; ycnosus
KyNbTUBUPOBaHWUSA MWKPOOPraH13MoB;
mopdgonorus 6akTepuia, CMOpOoBbIX
MWKPOOPraHn3MoB; MOP(OorMs MnyecHeBbIX U
APOXOKEBLIX TPMG0B; NpaBuna BefeHus pabouyeii
[LOKYMEHTaUMW; OCHOBHble MeToAbl, (hopMy bl
nogcyeTa MUKpPOOPraHN3MOB.

YMeTb:
CTepunn3oBatb nocygy W BCOMOraTesibHble
martepuabl; KOHTpPONMpOBaThb KayecTBO

cTepunm3aumn 1 Ae3aMHMEKLMN; NPUroTaBANBaTb
W CTEpUNU30BaTb  NUTaTENbHble  Cpefapl;
KOHTPO/IMPOBaTb KayeCTBO NUTATENbHbIX Cpef;
onpefenstb pH, CTEPUBHOCTb, aKTMBHOCTb MO

nofoMeTpun  BUONOrMYECKUM 1 APYTMMU
MeTofamMu; noAroTaBNMNBaTh MOCEBHO
maTtepuan; KynbTUBMPOBaTb MUKPOOPraHU3Mbl;
MCNONb30BaTb  MUKPOCKOMUYECKME  METOAbl
nccnefoBaHuns; YyTUAN3NPOBATb
MUKpPOBGMONOrnyeckne OTX0Abl; paboTatb C
HOPMaTMBHON  AOKYMeHTauuen;  MpUMeHsATb
MeToAbI M TEXHUKM MOceBa, NepeceBa

MWKPOOPraHM3MOB; OKpalwunBaTb 6GakTepuu Mo
"pammy; npoBefeHMe BMOXMMMUYECKMX METOAO0B
aHanm3a; NpoBefeHNe CEPONOrNMYecKNX MeTo/0B
aHanm3a; BeCTN KOHTPO/IbHO-YYETHbIE 3anmcy no
YCTaHOB/IEHHOW  (hopMe;  PYKOBO/CTBOBATbLCSA
MeTOAaMMN MWUKPOOMOMNOrMYECKOro UAN XMMUKO-
0aKTepMonoOrmyeckoro  aHaauMsa,  COrnacHoO
AEACTBYHOLNX  HOPMATWBHbLI?:  [AOKYMEHTOB;
NPoBOANTL  [JOKYMEHTUPOBaHME pPe3ynbTaToB
aHanm3a; NPOBOANTb nopacyet KNeTokK

MWKPOOPraH1M3mMoB nog, MWUKPOCKOMOM;
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®opMbl M METOAbl KOHTPONSA U OLEHKN
pe3ynbTaTtoB 00y4YeHUs
1 VHTepnpeTauns pesynbTaTos
HabnoaeHni 3a AeATeNIbHOCTbIO CTYAeHTa
B NnpoLiecce 0CBOEHNS MpOrpamMmbl.

2.TeKyLunii KOHTPONb B (hopMe:
-BbINO/IHEHUA NPAKTUYECKOW U
nabopaTopHoi paboTbl, 0TYeTa 0 paboTe;
- TeCTUPOBaHWS;

- KOHTPO/IbHOW paboThl;

- JOMaLUHeli paboTbl;

- peLLeHve 3asad,

-B3aUMOKOHTPO/A;

-yCTHOro o0npoca;

-0T4eTa Mo NPOLeNaHHON BHeayaUTOPHOW
CaMoCTOATe/IbHOM paboTe CornacHo
VHCTPYKLMK (NpeAcTaBneHne
XMMUYECKOro nocobus, KOHCNeKTa,
npeseHTauuu, bykneTa, MHHOPMaLNOHHOTO
coobuleHns, pedepara, AOKIa4a).

3.MpomexyToyHas atTectaums B opme
3aveTa.



NMPOBOAUTL  KOJIMYECTBEHHbIA  Y4eT  KJ/ETOK
OPOXOKEN W NNeCHeBbIX rpuboB W Apyrux
MWKPOOPraHnM3MoB; MPOU3BOAMTL pacyeTbl Mo
(hopmynam HOPMAaTUBHbIX [LOKYMEHTOB;
(ukcupoBaTb  3anMMcuM B 1abopaToOpHbIX
XypHanax.

BnageTb HaBblKaMu:

NMPOBOAMTb MUKPOBUONOrNYECKNIA aHaIn3 B
COOTBETCTBUW CO CTAHAAPTHLIMU Y
HecTaHAapTHbIMU METOAUKAMU; NPOBOANUTL
OLEHKY M KOHTPO/Ib BbIMOJIHEHUA
MWKPOBMONOrNYECKNX U XUMUKO-
0aKTepuonorMyecKnx  aHanns3os;  MNPOBOAMUTH
perucrpaumio, pacyertbl, OLLEHKY 7
[LOKYMEHTUPOBAHWE pe3ybTaTos.
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MpunoxeHune 5

[enapTtameHT o6pa3oBaHns 1 HayKn THOMEHCKOW 061acTu
CocypapcTBEHHOE aBTOHOMHOE NpodeccroHasibHoe 06pa3oBaTe/ibHOe
yupexzaeHue TIOMeHCKOW 061acTU«T060NbCKUIA MHOTOMPOMUIBHBIA TEXHUKYM»

PABOYAA NMPOIMrPAMMA
NM.O3 «OCHOBbI 3KOI0MTMYECKOro KOHTPO/IA MPON3BOACTBA N TEXHOMOMMYECKOro
npouecca»

MK 03.01«MpoMblLLA eHHAsA 3KOSI0MNS Y MOHUTOPUHT 3arpsi3HEHNS OKPY>KakoLLel
cpeabi»

Mpopeccna: 13265 IABOPAHT- MUKPOBWMOTIOI

Tobonbek, 2019 T.
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Pabouasi nporpamma y4e6HOW AMCUMNAMHBLI pa3paboTaHa B COOTBETCTBUM C. (hefepasibHbIM
rocyflapCTBeHHbIM 06pa3oBaTe/lbHbIM CTaHAAPTOM CpeAHero NpogecCcMoHabHOro 06pa3oBaHNsa No
npogpeccun 18.01.02 JSlabopaHT-3konor, npukas MuHobpHaykm Poccum ot 02.08.2013 Ne 916 (B
pes. lMpukasa MuHobpHaykm Poccum oT 25.03.2015 N272); lMpodgeccnoHanbHbIM CTaHLapTOM
«MuKpo6ronor», yTeep>xaeHHoro Mpukasom MuHUCTEpCTBa Tpyda U coumnanbHoOM 3awmTel PP ot
31.10.2014 rogaNe 865H (C M3MeHeHUAMU U JonofHeHUamMuU ot 12.12. 2016).

OpraHuzauuns-paspabotunk: FTAMNOY TO «To60/1bCKMIA MHOFONPO(UIbHBIA TEXHUKYM.

Pa3paboTumKu:
NoruHosa T.A., npenogasatesib FTAMOY TO «T0601bCKNA MHOTOMPOMUIbHBIA TEXHUKYMY.
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2. MACMOPT NMPOrPAMMbI YUYEBHON ANCUNNNNHBI
«[pOMBbILLNEHHAA 3KOMOTUA Y MOHUTOPWHT 3arpsi3HEHMS OKPYXKatoLLeld cpesbl»

11 O6nacTb NPUMEHEHNS NPOrpaMmbl

Mporpamma y4yebHON [AUCUMNAMHBI ABNSETCA 4acTbi0 06pa3oBaTeNbHON MpOrpaMMbl
NpogeccMoHabHOM NOAroTOBKM No npodeccun 13265 JlabopaHT-MUKPOOMONOTr.

Mporpamma y4ebHON ANCUUNAUHBI MOXET ObiTb WCNOMb30BaHa B LOMOSIHUTE/ILHOM
npogeccMoHaslbHOM  06pa3oBaHUM U NPOKECCMOHANbHOW  NOAFOTOBKE  paboumx no
npoeccun 13265 SlabopaHT-MUKpPO6GUONOr.

3yyeHne NpoMbILLIEHHONM 3KOMOTUM HANpaB/IeHO Ha LOCTUMXeHWE CeayoLWwnx Lenei:

1. 03HaKOMNeHne ¢ Hanbonee BaXXHbIMU 32aKOHOMEPHOCTAMU W MOHATUAMW 3KOMOTUN Y
NPUPOLOOXPaHHON LeATeNIbHOCTH;

2. OBnafileHne npeAcTaBleHMsAMU 06 O6LLeil XapakTepPUCTUKE Cbipbs, 3arps3HEHUN,
3arpssHuTeneld, onpegeseHne napaMeTpoB KayecTsa NPUPOAHOI OKpPYXKatoLLeli cpedbl;

3. NPMMEHEHNE MONYYEHHbIX 3HAHWA [AN1F  CO3[4aHWA  3KONOTMYECKUX  YUCTbIX
NPOW3BOACTB, KOTOPbIE ABMAKOTCA OCHOBOM OXPaHbl OKPY>XXatoLLell cpefibl OT 3arpsA3HEHN;

4. BOCNUTaHWe y6eXK4eHHOCTN B MO3UTUBHOW PO NMPOMbILLIIEHHON 3KONOTUN B XXMU3HM
COBPEMEHHOro n1abopaHTa-3Koa0ra, He06XoANMOCTI 3KOJIOTMYECKN TPaMOTHOrO OTHOLLEHUA
K 340POBbI0 YeN0BeKa U OKPYXKatoLLeit cpese.

B pesynbTarte usyyeHus AUCLUNANHbBI yYallnecs AO/MKHbI:

WmeTb npefcTaBneHne 06 OCHOBHbIX pasfenax MNpOMbILI/IEHHOW 3KOMoruu, C
nepcrnekT1Bax pa3BUTUSA AaHHON HayKW.

3Hathb:

1. OCHOBbI NPOMbILUNEHHON 3KOMOTMU Ha MpPUMEPe PermoHasIbHOTO0 KOMMOHeHTa
TIOMEHCKOW  06/1aCTK,  NPUPOLOOXPAHHYK  [eATeNbHOCTb,  3KONOrMYecKoe  BUSHMWE
OTpac/fieBbIX KOMMIEKCOB Ha cpefy 06uTaHus.

2. npefcTasfieHe 06 OCHOBHbIX pasfenax NpPOMbILLIEHHOW 3KOM0rnn, 0 NepcnekTneBax
PasBUTUSA AaHHON HayKMW.

3. OCHOBbI NPOMBbILIIEHHON 3KOMOTMM Ha MNpPUMEpe PErnmoHasbHOr0 KOMMOHeHTa
TIOMeHCKOW  06/1aCcTh,  MPUPOLOOXPaHHYI  AeATeNbHOCTb,  3KO/OrMYeckoe  BUAHME
0TpacneBbIX KOMM/IEKCOB Ha Cpefy 0OUTaHWS.

YMeThb:

1. faBaTb  XapaKTePUCTUKY  3arpsA3HEHUAM  OKpY>XKalouleld  cpefbl,  OXpaHATb
OKpY>KaloLLLyto cpejy.

BnageTtb HaBbIKaMu:

1. onpefeneHns napameTpoB KayecTBa OKpYXatoLLel cpefpl;

2. MPUMEHEHUS  MOJlyYEHHbIX 3HaHWS Ha MpakTUKe, B NPOMECCUOHANbHON
[eAaTeNIbHOCTU, B NMOBCEAHEBHOM YKU3HW.

TOroBbI KOHTPO/Ib 3HAHUIA - 3a4€T.
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2. CTPYKTYPA 1 COAEPXXAHVE NPUMEPHOW YYEBHOW ANCLMNVHbI
2.1. O6bem yyebHOM ANCUUNANHBI U BUALI Y4ebHOI paboThbl:

Bug yuebHoln paboThbl O6bem yacoB
1 2
MakcumanbHasa yyebHas Harpyska (Bcero) 26
Ob#3atenbHaa ayantTopHasa yyebHasa Harpyska (Bcero) 26
B TOM YuCne:
*
nabopaTopHble paboTbl
npakTUyecKne 3aHATUSA 10

KOHTPO/IbHble paboThl
MpomexkyTouHas atTectaums B (hopme 3a4eTa
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2.2. CoaepkaHue yuye6HO AUCLUUNANHBI «[1POMbILINEHHAs 3KOMOTUS U MOHUTOPUHT 3arpsisHEHNS OKpYXKatoLLeld cpefibl»

HanmeHoBaHWe pa3fiefnioB 1 Tem

Tema 1 BeegeHue. Okpy»karoLyas
cpefa

Tema 2. XapaKTepucTunka cbipbs,
ero Knaccugukaums un
notpebneHune. OTxXo4bl.

Tema 3. XapakTtepuctunka
3arpsA3HeHNs OKpyXxaroLLeli cpepl
B Mpouecce NPOM3BOACTBEHHOW
LeaTenbHOCTH.

Tema 4. XapaKTepucrtumka
MOHUTOPUHTA.

Tema 5. MOHUTOPWUHT N ero BUAbI.

Tema 6. OnpegeneHue
3arpAsHAIOLWMX BELLECTB B BOJE.

Tema 7. OnpegeneHue
3arpAsHAIOLWMX BELLECTB B NOYBE.

Tema 8. MeToabl onpegeneHuns
3arpAsHAOLWMX BeLLecTs B
BO3ZYyXe.

Tema 9. AHTponoreHHasa
[eATeNbHOCTb.

3auet

Bcero:

CopfepxaHue yuyebHOro matepuana, nabopatopHble 1 NpaKkTUYecKue paboTbl
obyuyaroLmxcs

11 BBegeHMe B NPOMbILLJIEHHYO 3KONOrno. CoBpeMeHHbIE 3KONOTMYecKmne NpobiemMsl
THOMeHCKOW 061acTu.

1.2 Okpyxatowas cpefa TobonbCKa. IKOMOro-rpafoCcTPonUTENbHbIE acMeKTbl Pa3sBUTUS ropoja
2.1 ManooTxofHble TexHonoruu. MpuHUUNLI opraHn3aLy 3K0N0rMYeckn YNCTbIX
NMPON3BOACTB.

2.2 DKONOrMYeCcKMin nacnopT npeanpuaTna byaylleid NpoM3BOACTBEHHOW NPaKTUKW.

3.1. 3arpasHstoLLMe BELWECTBa, UX Knaccupukalms.

3.2 OCHOBHble BUAbl UICTOYHMKOB BO3AENCTBUSA HA OKPYXXAOLLYO Cpeay.

4.1. OxpaHa aTMOC(epHOro Bo3ayxa Ha npeanpuATuax. MNMpoMblLLNeHHbIe BbIOGPOCHI.

4.2 XapaKTepucTuKa u Knaccugukalmsa BpefHbIX BeLLeCTB.

4.3 MeTo/bl 04UCTKY BbIGPOCOB. 3aMKHYTbIe ra3o0bpasHble LMKbI.

5.1 MNoHATME MOHUTOPUHTA, BUALI MOHUTOPWHTA, Ero Lenu.
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5.3 'NaBHble 3arpsA3HUTENN U X BO3LENCTBME HA OKPYXKAKOLLYIO Cpesy.

6.1 MeToguKN  ONpefeneHWs  HEOPraHWYeCKUX U OpPraHUYecKUx  COeAMHEHWI
razoxpomarorpagmyeckum n (POTOMETPUYECKUM MeToLamu.

7.1. BNaxHOCTb MOYBbI, ONpefeneHne HeOpPraHNYeCKNX N OpraHNYecKnX CoeanHEeHNNA,
HeTenpoLyKTOB, NeCTULMNAIOB.

8.1. OnpepgeneHne HeopraHNYeCKNX M OPraHMYecKnX CoeMHEHUI B BO3LyXe

9.1. AHTPONOreHHbIe BO3AENCTBNA Ha OKPYXKAKOLLLYHO Cpedy, ero Bugpl.
9.2 MoHATME 0 NapHMKOBOM 3(hheKTe, pa3pyLUeHne 030HOBOIO C/I0S, KUCNOTHbIX AOXASX.
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Kon-Bo YpoBeHb

yacoB

2

26

0CBO€EHUA
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3. YCNOBWA PEANTN3ALMN MPOTPAMMbI YUEEHOW ANCLUUMNNINHBI
3.1. TpeboBaHMA K MaTepuasibHO-TEXHNYECKOMY 06ecrneyveHnto
Ob6opypgoBaHue y4yebHOro KabuHera:
nocafiovHble MecTa No KONMYeCcTBY 00yUaroLLMXCs;
paboyee MeCTO npenojaBaTess
KOMMNIEKT y4eOHO-HarnsiAHbIX NOCO6UIA,
TEXHO/IOrMYyecKas OCHaCTKa;
Habopbl MHCTPYMEHTOB, NPUBGOPOB 1 N1abOPaTOPHON NOCYLbl.
TexHuYecKne cpelcTBa 00yyeHUs:
KOMMbIOTEP C INLEH3NOHHbLIM MPOrpaMMHbIM 06ecrneyeHmeM;
MYNbTUMeLMa NPOeKTOp;
NHTEpaKTUBHaA LOCKa.
3.2. 'H(hopmauoHHOe 0becneyeHe 06yUYeHNS N0 yYeOHOMY NnpeamMeTy
OCHOBHbIE NCTOYHUKM
1. AHaMTuyeckas xumma 2-e uU3f., ucnp. v gon. YdebHoe nocobue ansa CrO. AnapHes
A.N., Nynenko K., AnekcaHgposa T.I., KaszakoBa A.A HayuyHas wkona: HoBocmompckuii
rocyfapCTBeHHbIn TeXHUYeCKUii yHuBepcuteT (r. Hosoc;ubupck).log: 2017 / Mpudp YMO

Ccrno
2. AHanMTnyeckas xumua  4-e u3g., nep. U gon. Y4yebHukK u npaktukym gns Crio.
HukntnHa H.I'. - oTB. ped. HayuyHas wkona: HaumoHanbHbIA UCCNef0BaTeNbCKUI

yHuBepcuteT «MUIT» (r. Mocksa-3eneHorpag) Nog: 2017 / M'pup YMO CIo

3. MaigykoBa b.M., XaputoHoB C.B. TexHWKa U TEXHOMOrMs nabopaTopHbIX paboT M.
ony, «Akagemusa», 2016r.

4. lailgykoBa b. M., XaputoHoB C. B.. TexHMKa U TexHONMOrMs nabopaTopHbIX paboT
cepusa: Ona yyawmxcs yupexgeHunin CNoO N3gatensctBo: JlaHb, 2016 T.

[ononHuTenbHble UCTOYHUKN:
1 BockpeceHckuin IN.U. TexHuka nabopaTopHbix paboT M.. N3naTenbcTBo: «Xunmus» 1973
2. fonuH M.A. CnpaBoYHMK NO TexHUKe 6e3onacHocTn. M3, 6-e. M.. OHeproatomusgar,

1984,- 823 c.

3. 3axapos J1.H. TexHuKa 6e30nacHOCTM B XMMWUYECKMX nabopaTopusax- J1.: Xumus, 1985.-
182 c.

4. iBaHoB B.W. TloxxapHas onacHOCTb B XMMUYeCKuUx naboparopusax M.: Xumusa, 1988- 111
C.

5 Kapnos HJ.A. CasoctuH A.. MeTtogsl npo6ootbopa ¥ NpoboONoOAroTOBKY
W3patenbcTBO: BrHOM. JSlabopaTopumsa 3HaHuMiA. 2003

6. Kopoctenes .M. JTabopaTtopHas TEXHNKA XMMUYECKOr0 aHanmsa. M Xumunsa 1997

7. NobayeB A.J1., CtenaHoBa P.®., JlobayeBa 1.B. AHanM3 HeOpraHMYecKnx 3arpsasHuTeneit
MUTLEBbIX U NPUPOAHLIX BoL. Camapa «M3aatenscTBo «Camapckuini yHuBepcutet» 2006

8. MuweHko C.B., Mopgacos M.M., Tpogmmos A.B., Uypukos A.A. TpobooTbop B
cuCTemMax KOHTPONsA MoKasaTeseli KayecTBa Mpoaykuuu. YdebHoe nocobue. TamoboB:
M3patenscteo TI'TY, 2003.

9. MpsHukKoB B.N. TexHUKa 6e30MacHOCTM B XMMWUYECKOW MPOMbIWNEHHOCTU. M.: Xumus,
1989.- 288 c. 10. Po3nosckuii A.. OCHOBbI TEXHUKM B3pbiBOGE30MacHOCTU npu paboTe ¢
roprounmm razamm 1 napamu M.: Xumusa , 1980.- 376 c.

11. CtenuH B.[ TexHnKa nabopaTopHOro akcnepumeHTa B XuMum M. Xumna 1999

12. B.M.K.KoHcTaHT1HOB, FO.b.Yennase «3Komornyeckme 0CHOBbI NMPUPOA0N0b30BaHNA»
n3g. Mockea «Akagemusa» 2006 r.

13. H.®. BuHokypoBa, I'.C.Kamepunosa «[pupogonons3osaHne»3g. Mocksa
«[lMpoceeLleHne» 1995r.

14. E.A. KpukcyHos, B.B. MaceuHuk, A.T. CugopuH «3konorus»3g. Mocksa «poga»
1995r.
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15. TpyHuesckuii KO.B. «3konoruyeckoe npaso»M3a. Mocksa 1999r.
16. N.T. CypaserunHa, H.M. MamefoB «3konorus» 3agaHus, Tectol M13a. Mocksa «LLKona-

Mpecc» 1996r.
17. E.N. TyrwkumH «O6uas 61Monorus ¢ 0CHoBaMu 3K0M0rMx U NPUPOLOOXPaHHO

feaTenbHOCTM» 13, MockBa LeHTp «Akagemusa» 1999r.
18. B.®. LWonoxos, A.I'. 'eliH «OCHOBbI 3KONOrUW 1 NPUPOAONONL30BaHUS» 134, MoCKBa

«[lMpoceeLleHne» 1995r.
19. C.A. boromonoB «3konorusa» usf. Mocksa «3HaHue» 1997r.
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4. KOHTPOJ1b 1 OLUEHKA PE3Y/IbTATOB OCBOEHUA ANCUUTMINHbBI.

PesynbTaTbl 06y4eHNs (OCBOEHHbIE
YMEHUS, YCBOEHHbIE 3HAHUS)

3Hartb:
1 OCHOBbI MPOMbILLI/IEHHOW 3KONOTUKN Ha
npumepe PermoHanbHoOro KOMIMOHEHTA,
NPUPOLOOXPaHHYHO AEeATeNIbHOCTb,
3KO/I0rn4eckoe BAINAHNE oTpacneBbIX
KOMMJIEKCOB Ha Cpeay 06uTaHus.
2. npeacTaBneHne 06 OCHOBHbIX
pasfenax MpOMbILINEHHON  3KonormmM, O
nepcnekTnBax pas3BUTUS AaHHON HayKW.
3. OCHOBbI MPOMbILLIEHHOW 3KON0rMM Ha
npumepe PernoHanbHoOro KOMMOHEHTa,
NPUPOLOOXPaHHYO [EeATeNIbHOCTb,
3KOM0rnyeckoe BNNAHNE 0TpacneBbIX
KOMI/IEKCOB Ha cpefy o0bmuTaHus.
YMeTb:
1. JaBatb XapaKTepUCTUKY
3arpA3HeHnsAM OKpY>KatoLLel cpeasl,
OXPaHATb OKPYXXaloLLYy cpedy.
BnapeTb HaBblKaMu:

1. onpefeneHns napameTpoB KayecTBa
OKpY>KatoLLen cpeabl;

2. MPUMEHEHNS MOMYYEHHbIX 3HaHWA Ha
NpaKTuKe, B NpogeccMoHabHOM

[AeATeNbHOCTH, B I'IOBCG,CI,HBBHOVI XU3HN.
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dopmbl 1 METOAbI KOHTPOA N OLEHKM
pe3y/ibTaToB 06yYeHUs
1 WHTepnpeTauus pesynbTaToB HabMo4eHN
3a [1eATeNIbHOCTLIO CTY/EHTa B npoLecce
OCBOEHMUA MporpaMmbi.

2.TeKyLmnin KOHTPO/b B hopMme:
-BbINO/IHEHNS NPaKTUYECKO 1 nabopaTopHOiA
paboTbl, 0TYeTa 0 paboTe;

- TECTUPOBaHMS;

- KOHTPO/IbHOW paboThl;

- JOMaLlHeli paboThl;

- peLLeHve 3afad,

-B3aVIMOKOHTPONS;

-yCTHOro Onpoca;

-0TYeTa No NpofeNaHHON BHeayaUTOPHOW
CaMOCTOATENbHOW paboTe cornacHo
WHCTPYKLMN (NpeACTaBeHe XMMUYECKOro
nocobusl, KOHCMNeKTa, npe3eHTauuu, bykneta,
NH(OPMaLMOHHOIo coobLeHNs, pedepaTa,

[OKNaga).

3.MNMpomexyToyHaa aTTecTaums B oopme
3ayeTa.



MpunoxeHune 6

[enaptameHT 06pa3oBaHMA 1 HayKn THOMEHCKOM 06nactu
oCyfapcTBeHHOe aBTOHOMHOE npodeccroHanbHoe obpasoBaTesibHoe
yupexaeHne TIOMeHCKOM 061acTu«To601bCKNIA MHOFONPOPUAIbHbLIA TEXHUKYM»

PABOYAA MPOIrPAMMA
no yyebHom gucymnnunHe «Mpon3BoACTBEHHOE 00y4YeHMe»

Mpodeccua: 13265 NTABOPAHT- MUKPOBNONOI

Tobonbek, 2019 r.
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Paboyas nporpamma y4e6HOn AnCLUMNANHBI pa3paboTaHa B COOTBETCTBUN C. (heAepasibHbIM
rocyflapcTBeHHbIM 06pa3oBaTe/ibHbIM CTaHAApPTOM CpPeAHEro npogeccMoHanbHOro 06pasoBaHnsa no
npogpeccun 18.01.02 NabopaHT-3akonor, npukas MuHobpHayku Poccum ot 02.08.2013 Ne 916 (B
pen. lMpukasa MwuHobpHaykm Poccum ot 25.03.2015 N272); TMpodeccroHanbHbIM CTaHAapTOM

«MwuKpobronor», yTeepXaeHHoro Mprkazom MuHUCTEpCTBa Tpyaa M counanbHOM 3awuTbl PO ot
31.10.2014 rogaNe 865H (C M3MeHeHUAMY 1 JonosiHeHUAMK ot 12.12. 2016).

OpraHuzauuns-paspabotunk: FAMNOY TO «To601bCKNA MHOrONPOMUAbHbIA TEXHUKYM».

Pa3paboTumnku:
NorvHosa T.A., npenogasatesnb FAMOY TO «To60NbCKMUIA MHOTOMPOGMUAbHbIA TEXHUKYM>.
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]. MACNOPT NPOrPAMMbI YYEEHOW ANCUVMIVHGI
«[pon3BoACTBEHHOE 00YyYeHne»

1.1 O6nacTb NPUMEHEHMSA NPOrpammbl

Mporpamma y4e6HO]! AMCLUMNAMHBI SBNSETCA YacTblo 06pa3oBaTesIbHOW MporpaMMmbl
npogeccroHanbHOM NOArOTOBKM NO npodeccun 13265/1a6opaHT-MUKPOGUONOT.

Mporpamma y4yebHON AUCUUMANHBI MOXET ObiTb UCMOMb30BaHA B AOMNOJHUTE/IbHOM
npoeccroHanbHOM 06pa3oBaHUM 1 NPOJPECCMOHaNIbHOM MNOAFOTOBKe paboumnx Mo npodgeccuu
13265/1a6opaHT-MUKpPOGUONOTr.

2. Uenn nsyyeHuns nporpammsi

1. NOHVMaHNe COBPEMEHHOM HAy4YHOW KapTUHbI MWpa, BAXKHEMLNX XUMUKO-
aHaIMTNYECKNX 3aKOHOB, NOHATUIA, NO3HABAEMOCTb XUMUYECKNX SBNEHWUNA;

2. pa3BUTME  WHTENNEeKTyaslbHbIX  CMOCOOHOCTe B Mpouecce  npuobpeTeHus
XVMUYECKUX 3HAHWA C WCMONb30BaHWEM Pa3/IMYHbIX TEXHONMOTUA, B TOM u4ucne W
KOMMNbIOTEPHBIX;

3. MPUMEHEHMEe TMOMYYEHHbIX 3HaHWN W yMeHW Ans 6e30MacHOCTU MPUMEHEHUS
BELLECTB M MaTepuasioB B MPOV3BOACTBEHHON [AeATENbHOCTW, B ObITY; NpefynpexneHus
SIBMIEHUIA, HAHOCALLMX BPeA 340POBLI0 YeN0BEKA U OKPYXKALOLLEN Cpeje;

4. BocnuTaHue YOEeXeHHOCTWM B MO3UTMBHOW POMM aHa/IMTUYECKON XUMUW B XKMU3HU
COBpPeMeHHOro nabopaHTa-aKosiora, He06X0ANUMOCTU XUMWYECKU TPaMOTHOrO OTHOLLEHUA K
34,0POBLI0 YENOBEKA M OKPYXKatoLLEel cpese.

[Mporpamma cocTaBfieHa C Y4ETOM PernoHasbHOro KOMMOHEHTA, B TEMaX, CBA3AHHbLIX C
nabopaTopHbIM 060pyAOBaHMEM W TpebOBaHMAMM K pPEaKTMBaM, 4YTO MPOCNEXMBAETCA B
pasgenax: «KayeCTBEHHbI W KOMMYECTBEHHbIA aHanu3», «PUNKO-XUMUYECKUE MeTOAbl
aHanM3a» U Ap. B COLEpPXKaHWM MporpaMMbl BK/IKOYEHbl 3KOIOTMYECKME OCOBEHHOCTU
Tobonbcka 1 pernoHa, 60ratoro NPUPOAHLIMU UCTOYHUKAMW YTIEBOLAOPOAOB: NPUPOLHBIMU
M MOMYTHLIMW rasaMu 1 He(TbHO.

B pesynbTaTe n3yuyeHuns Kypca yyaliuecs LOMKHbI:

3HaTb:

1. TeopeTMYeCKMe OCHOBbI Kypca XMMWUW N OCHOBHbIE MOHATUSA aHaSIMTUYECKON XUMUK
NPUMEHeHWe  3aKOHa  [eCTBMA  MacC, OCHOBHble  peakuuu, UCMONb3yeMble A
KauyeCTBEHHOr0 XMMUYECKOr0 aHan3a;

2. OCHOBHbIE BUbl PeakLnii 1 onepawuun, UCNoNb3yeMble B KOMUYECTBEHHOM aHasn3e;

3. TeopeTUYeCcKne OCHOBbI (DU3NKO-XMMUYECKUX MeTOLOB aHanm3a W YCTpPOWMCTBe
npnobopos;

4. NPUUYNHHO-CNEACTBEHHYIO  3aBUCMMOCTb  MeXAy  (DM3MYEeCKMMKM  CBOMCTBaMM
\XMMWYECKUM COCTAaBOM CUCTEM;

5. npaBuna TEXHUKN 6€30MacHOCTM NPU BbIMOJTHEHMM NabopaTOpPHbIX PaboT.

YMeTb:

1. NPUMEHATL TEOPETUYECKME 3HAHUA Ha /1a60pPaTOPHO-NPAKTUYECKUX 3aHATUAX W
OypnyLLuein Npon3BOLCTBEHHON LeATENbHOCTMY;

2. UCNONb30BaTb 3HAHUSA MO TexXHUKe 6e30MacHOCTM, MO OXpaHe Tpyda M 3awmTe
3040p0BbA YEI0BEKA B YC/I0BUSAX COBPEMEHHOM 3KONOrMYeCKON 06CTaHOBKY;

3. BbIMNOJHATb aHAIMTUYECKUNIA IKCNEPUMEHT 1 0(hOPMIIATL Pe3ybTaTbl IKCNEPUMEHTA;

4. Npou3BOANTL pacyeTbl, UCMO/Mb3Ys OCHOBHble NpaBW/ia U 3aKOHbl aHa/IMTUYECKON
XUMUu;

5. MPOBOAMTbL  CamMOCTOSTENbHbIA ~ MOMCK  aHa/IMTUYECKON  MH(opmauum ¢
MCMO/b30BaHNEM pasfinyHbIX NCTOYHNKOB (Hay4HO-MoNyNAPHbIX n3gaHuni,
KOMMbIOTEPHbIX6A3  JaHHbIX, pecypcoB  VIHTepHeTa); WCMO/b30BaTb  COBPEMEHHbIE
KOMMNbIOTEPHbIE TEXHONOIMKN ANs 06paboTKMN 1 nepefayn aHaIMTUYECKOW MHGOopMaLN.

BnageTb:
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1. NpaKTUYeCKUMM HaBblKaMu B paboTe C pa3UYHbIMW METOAMKaMMW, HOPMaTMBHO-
CMpaBOYHON NNTEPaTypoi, Nnpubopammn, NOCyAoW, peakTNBaMU;

2. HaBblKaMu BblYMCIEHUA NO (hopMynaM, KaIMOGpoBOYHbIM rpafukam, fuarpamman;

3. HaBblKaMW  WCMO/Ib30BaHUA  MNPUOBPETEHHbIX 3HAHWMIA B MPaKTUYECKON U
npodeccroHanbHOW AesTeNbHOCTH, B ObITY.

TOroBbIi KOHTPONb: 3ayeT.

2. CTPYKTYPA N COAEPXAHWE MPUMEPHOW YUEEHOW ANCLUNINHDI
2.1. O6beM yUYebHON ANCUMNAMHBI U BUAbI Y4eOHOI paboTbl:

Bug yuebHoli paboThbl O6bem vacoB
1 2
MakcumanbHas yyebHas Harpyska (Bcero) 148

Ob6s3aTeNbHasA aygmMTopHas yyebHas Harpyska (Bcero)

8 TOM YKUCNE:

e paboTbl

nabopaTopHO-MPaKTUYECKMNe 3aHATUA 148
KOHTPO/IbHble PaboThl

MpoMexXyToyHasa aTTecTaums ¢ popme 3aveTa
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HanmeHoBaHWe pa3fenos 1 Tem

1
Tema 1BBefieHNE B XMMUYECKYHO
TEXHONOrnto

Tema 2. lNMonb3oBaHUe
nabopaTopHOW nocynoi
pas/IMYHOro Ha3HayeHMs.

Tema 3. OCHOBHbIe
nabopaTtopHble onepauun.

Tema 4. ['paBUMeTPUYECKMNI
aHanm3

2.2. CopepxaHue y4yebHoW AncumnanHbl «ponm3BoaCcTBEHHOE 00YyUeHMEe»
CogfepxaHue yyebHoro marepumana, n1abopaTopHble 1 NpakTUyeckne paboTbl
obyuaroLmxcs

2
- O6Lee 3HAKOMCTBO C MPeAnpuUATAAMU, OpraHm3auneit, HayYHo-UCCnea0BaTe/IbCKUM
NHCTUTYTOM.
- IHCTpYKTaX 1 oxpaHa Tpyfa Ha MecTax NpakTUKW.

- Mpn6opsl, MaTepuabl, NOCyfa, UX NOLFOTOBKA K paboTe.

- MbITbe U1 CyLUKa XMMWUYECKOIN NOoCy/bl.

- MonyyeHne ANCTUNNMPOBAHHONM BOAbI

- MpoBepka KannbpoBaHHON NOCy/bl

- MpuroTosneHne pacTBOPOB, ONpeAeneHne KOHLEeHTpauumn 1 NaoTHOCTY PacTBOPOB.
- OT6op Npob6 1 NpobonoaroToBKa.

- MpuroToBneHNe OCHOBHbIX, CNeLManbHbIX, 3N1IEKTUBHbLIX U AU(epeHLnanbHO-
ANAarHOCTUYECKUX Cpes.

- N3yyeHmne kauecTBa NUTaTe/IbHbIX CPeS Ha BCXOXECTb, MHIMbGUpytoLLe CBOMCTBA.
- BegeHne TexXHONOrMYecKOro npouecca B COOTBETCTBUM ¢ TpeboBaHMaMM HI Ha
MeTO/lbl MMKPOBMOMOrMUYECKNX UCTbITAHWIA.

- CobnoeHne TpeboBaHWIA cCaHUTapPHON rnrveHbl U Tb Ha paboyem MecTe.

- OcobeHHOCTM 0T60pa NPo6 ANa NPOBEAEHNS MUKPOOMONOrMYecKnX ncnbitaHnin MK

n PI1.

- OchopmneHne TEXHONMOTMMW BefeHUS UCCNe0BaHNS B MPOM3BOACTBEHHOM M\6 XypHane ¢

Co6t0leHNEM CPOKOB UCMbITaHNSA.

- MpunobpeTeHne NpakTUYECKOro OMNbiTa MO0 MUKPOCKOMMYECKOMY UCCNEA0BAHMIO
NPOAYKTOB MO OKpalleHHbIM 6aK npenapaTam.

- MprobpeTeHre NPaKTMUYECKOro ONbITa N0 MAUKPOCKOMNYECKOMY MCCeA0BaHNI0
NPOAYKTOB MO HEOKpaLUeHHbIM 6aK npenapaTam.

PacueTbl B rpaBUMeTPUYECKOM aHamn3e.

BbiNonHeHVe B3BELUMBAHNA HA TEXHO-XMMUYECKMX BECaX.

BbinonHeHve B3BELLIMBAHUA Ha 3/1EKTPOHHbIX Becax.

BblnonHeHe B3BELIVBAHUA HA aHAIMTUYECKMX BECax.
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Tema 5. TUTpuMeTpUYecKuin
aHanu3

Tema 6. CHUMaHMe nokasaHui
nprMbopoB 1 PaccUnTbIBaTb
pesynbTaTbl U3MEepPeHUit

Tema 7. TexHUuyecknii aHanms

Tema 8. pH-meTpus

Tema 9. MatemaTnyeckas
06paboTKa pe3ynbTaTOB aHan3a
Tema 10. TexHMKa 6e30MacHOCTH

3aueTt
NToro

N3mepeHne 06beMoB

KannbpoBka MmepHOiA nocyapl

MeTop HelTpanm3aunm

XpomatomeTpus

MeToabl ocaXxaeHus

MeToAbl KOMMNIEKCOMETPUn

Cnocobbl KOMNIEKCOMETPUYECKUX TUTPOBAHUI
MpuMepbl pacyeTa B TUTPUMETPMUYECKOM aHam3e

OnTunyeckme mMeTofbl aHanmsa
doToKONOpUMETPUSA
CnekTpodgoTomeTpus
CnekTpa/ibHbI/ aHanu3
3MUCCMOHHasA CneKTpockonus
"a3oBas xpomarorpadusa
AHaNN3 cMas3ouHbIX Macen
AHanms TBeporo Tonauea
AHanu3 rasos

pH-meTpns

Mpasuna paboTbl ¢ pH-MeTpoMm
CtpoeHue pH-meTpa
3mepeHne pH

O6paboTka pe3ynbTatoB aHanm3a

MPOMbIBOYHbIE XUAKOCTM
Knaccuurkaums npoMbIBOYHbIX XXUAKOCTEN
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3. YCNIOBUS PEANTU3ALNUN PABOYEN MPOTPAMMBbI MPO®ECCUOHANBHOIO
MOLY NS

3.1. TpeboBaHMA K MUHMMA/IbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecreveHunto

Peanu3ayms nporpaMMbl y4eOHOW AWUCUMMAMHBLI TpebyeT Hanuums y4vyebHOro KabuHeTa
3NEKTPOTEXHUKKN, OXpaHbl TPyfAa, XUMWUYECcKMe macTepckume, BGUONMOTEKM WM UMTaSIbHOTO 3ana C
BbIXOZOM B CeTb HTepHerT.

O6opypgoBaHue y4ebHOro KabmHera:

- nocajoyHble MecTa Mo KOMYecTBY 06yYatoLLnXCs;

- paboyee MeCTO npenogaBaTens

- KOMMNEKT yyYebHO-Harna4HbIX Nocooui,

- TEXHO/IOrMYecKas OCHaCTKa,;

- Habopbl MHCTPYMEHTOB, NPUBGOPOB M Na6OPaTOPHOW NOCY/bI.
TexHn4YecKne cpeacTea 00yYeHUs:

- KOMMbIOTEP C INLLEH3NOHHBIM NPOrpamMmMHbIM 06ecrneyeHneM;
- MyNbTUMeLMA NPOEKTOp;

NHTEepaKTUBHas AocKa.

MacTepckas No KOMMEeTeHUMU «J1abopaToOpHbI XMMUYECKWI aHan3» 06opyayeTcs
COrNacHO MH(PaCTPYKTYPHOMY NINCTY OLLEHOYHbIX MaTepuanos A5 AeMOHCTPaLMOHHOro 3K3ameHa
no craHgaptam BOP/ACKWNMANC POCCUA no kKomneTeHuum «J1abopaTopHbIA XUMUYECKMNIA
aHanu3» B 2019 r., yTBepxaeHHoro MpasneHnem Coto3sa (Mpotokon Ne43 ot 15.11.2018);

MacTepckas no KomneTeHUMn «J1abopaTOPHbIA XMMUYECKUIA aHANN3»
Y4yebHo-1abopaTopHoe 060pyaoBaHme
CnekTpogoTOMETP € NpPOrpaMMHbIM 06ecrneyeHrem
Becbl nabopaTopHble 3N1eKTPOHHbIE
PethpakTomeTp
TPVHOKYNAPHbIA MUKPOCKOM

n apyroe

3. 2 VlHthopmaLMoHHOe obecneyeHne
OCHOBHble UCTOYHUKN
1 AHanuTu4yeckas Xmmusa 2-e u3g., ucnp. n gon. YyebHoe nocobme ana CroO. AnapHes
A.W., Nynenko I.K., AnekcaHgposa T.I1., KasakoBa A.A Hay4Has wkona: HoBocubupckuii
rocyfapCTBEeHHbIN TeXHU4YecKuii yHusepcuteT (r. Hosocmbupck).fog: 2017 / Mpudp YMO

Cro
2. AHanuTuyeckasa xumusa  4-e u3g., nep. U gon. YuyebHuK u npaktukym gna Crio.
HukntuHa H.I. - oTB. pen. HayuHas wkona: HaunoHaNbHbIA WCCne0BaTeNbCKNUL

yHuBepcuteT «MUIT» (r. Mocksa-3eneHorpag) Nog: 2017 / M'pudy YMO CMNO

3. lainpykosa B.M., XaputoHoB C.B. TexHMKa M TexHO/OrMsA nabopatopHbiX paboT M.
ony, «Akagemus», 2016r.

4. Tangykosa b. M., XaputoHoB C. B.. TexHuMKa U TexHOnOrus nabopaTopHbIX paboT
cepus: Ona yyawmxcs yupexaeHuii CroO WMspatensctso: JlaHb, 2016 T.

[ononHuTeIbHble NCTOYHUKN:

1 BockpeceHckuin MN.U. TexHuka nabopaTtopHbix paboT M.. N3paTenscTBo: «Xumus» 1973

2. JonuH M.A. CnpaBoYHMK NO TexHUKe 6e3onacHocTu. M3g. 6-e. M.. DHeproaTtomum3gar,
1984,- 823 c.

3. 3axapos JI1.H. TexHuka 6e30nacHOCTM B XMMUYeCKNX nabopatopuax- J1.: Xumus, 1985.-
182 c.

4.MBaHOB b.W. ToxapHas onacHOCTb B XMMMUYecKunx naboparopmax M.:Xumus, 1988- 111c.
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5 Kapnos HJ.A. CasoctH A.ll. Metogbl npob6oot6opa M MNpo6OMOLrOTOBKK
WN3patenbcTBo: BrHOM. JlabopaTopums 3HaHuiA. 2003

6. Kopoctenes I.IN. JTabopaTtopHas TeXHWKa XMMUYECKOro aHanusa. M Xumusa 1997

7. NobayeB A.J1., CTenaHoBa P.®., JTobauesa N.B. AHann3 HeopraHNMYeCKMX 3arpssHuTenein
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Pe3ynbTaTbl
(ocBOEHHbIe MPogeccoHabHble
KOMMNETeHLMN)

Monb3oBaTbCsA NabopaTopHONA
nocyfol pa3fMyHoro
Ha3Ha4YeHUs, MbITb U CYLUNTb
nocyzy B COOTBETCTBUM C
Tpeb0oBaHNAMU XMMMUYECKOTO
aHam3a.

MogroTaBnmeath 419 aHaM3a
npubopbl N 060pyaOBaHNe

F0TOBUTL pacTBOPbl  TOYHO
M NPUGIN3NTENLHON

KOHLEHTpaLUum.

BbMonHATL OCHOBHbIE
nabopaTopHble onepayum

MpUMeHATb  MeToAbI
KOMIMYECTBEHHOIO 1
KayeCTBEHHOr0 aHanusa npu
NPOBeAEHNN TEXHOXMMUYECKOTO
KOHTpONA

CHuMaTb NnokKasaHus npubopos K
paccunTbiBaTb pe3y/bTaThl
N3MEepPEHNiA

OCHOBHble M0Ka3aTe/N OLEHKU
pesynbTaTa

YMEeIT Nosb30BaThCA
nabopaTopHoii nocyaoi
pas/IMYHOr0 Ha3HayYeHUs, MbITb
M CyWNTb Nocyay B
COOTBETCTBMU C TPeOOBaAHMAMM
XVMUYECKOTO aHauLL3a.
[MoaroTaBnMBalOT ANA aHaNN3a
npuoéopsbl 1 060pyLoBaHME

O6n1aaatoT HaBblKaMm
NPUroTOB/IEHUS PaCTBOPOB
TOYHOW W
nNpU6AN3NTENLHON
KOHLIEHTpaLuK.
BbINONHAKT OCHOBHbLIE
nabopartopHble onepayun

YMeT NPUMEHATL  MeToAbl
KONMYECTBEHHOIO MU
KayeCTBEHHOI0 aHanm3a npu
npoBeLeHN
TEXHOXMMUYECKOr0 KOHTPO/A
CHMMaoT NnokKasaHmsa
npnbopoB M paccUnTbIBaTb
pe3ynbTaTbl N3MEpPEeHNIA
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4. KOHTPOJIb 1 OLLEHKA OCBOEHWA MPO®PECCNOHAJIbBHOIO MOAY A

®opMbl 1 MeTOABI
KOHTPONS 1 OLEHKM

TeKyLmMil KOHTPO/b B
(hopme:

- 3aWnThI
nabopaTopHbIX K
NPaKTUYEeCKNX 3aHATUIA;
- KOHTPO/IbHbIX paboT
no temam MAK.

3ayeTbl Mo
NPOV3BOACTBEHHOI
NnpakTuKe 1 Mo
KaXX40oMy 13 pa3fenos
npogeccMoHaibHOro
moayns.

KoMnneKcHbIN aK3aMeH
Mo MoAy/io.



N

MpunoxeHune 7
K nporpamme npogeccroHanibHOro
00y4yeHus No npodeccum

13265 JlabopaHT-MuKpobuonor

TecT

Aana npoteccun: 13265 SlabopaHT-MuKpobuosnor

BapuaHT 1

1. BbibepuTe npaBubHbIN OTBET.

Kak Ha3blBaeTCq XMMuyeckas nocyaa rpyweBngHoNn nanm UMANHLPUYecKol opMbl CO 3HAYUTENBHO
YKOPOUYEHHbIM KOHLLOM, NpUMeHsieMas 41 pasfefieHns HeCMeLLNBaOLLMXCS XKUAKOCTEN?
1) penuTenbHas BOPOHKa

2) XMMUYyecKas BOPOHKa

3) kanenbHas BOpOHKa

2. 3aKOHUUNTE NpeasoXKeHme,

«YpoBeHb NPO3PaYHOA XXNAKOCTU B MEPHOM COCyfe crefyeT OTMepuBaTth no....»
HUXXHEMY MEHUCKY

3. YCTaHOBUTbL COOTBETCTBUE MEXAY MeTOLaMU OUUCTKU N MbITbS XUM. MOCYAbl U
onepauuamMu.

Onepaymu: MeTogb!:

1) nponapvBaHne a) MexaHnyeckui

2) MbITbé BOZIOW N MOBEPXHOCTHO- 0) PU3NKO- XUMNYECKIIA
aKTVBHbIMW BeLLecTBamu B) XMMUYECKMNI

3) MbITbE XPOMOBOW CMECbI0 r) pusnyecknii

4. BblbepunTe NpaBU/bHbI OTBET.
Kak Ha3blBaeTca npnbop Ans OXNaXAeHUs U KOHAEHCaL MM NapoB, 06pasyoLmMxca Npu HarpesaHnum
NN KUNAYEHUM Pa3NNYHbIX BELLECTB?

Kpuctannusatop

XO0NOAUNbHUK

3KCUKaTOp

5. YcTaHOBUTE COOTBETCTBME MEXAY XUMUYECKMMU MeToLamMu U UX onepaLusamu.
Onepauus: MeTopa:

1) npovuecc 13BneYeHns pacTBo- a) BbICyLUMBaHMe
PUTENAMWN N3 CMECU KaKNX-TM60 6) BblNnapnBaHme

BELLEeCTB TOr0 WK Apyroro B) 9KCTpaKuus

KOMMOHEeHTa

2) onepaums, Npu KOTOPOI 13 pacTBopa

yfanseTcs BeCb pacTBOPUTESb, B

pesynbTaTe BbleNAeTCA pacTBOPEHHOE

BELLECTBO

6. 3aKOHUMTE NpPeLsIoXKeHMe.

«[pouecc pasfeneHns Heo4HOPOAHbIX CUCTEM B MOJE LEHTPOGEXHbIX CUM C MCMO/b30BaHUEM
CM/IOLWHBIX Y NPOHMULAEMbIX AN5 XULKOCTU Neperopofok HasblBaeTcs ....»

7. YCTaHOBUTb COOTBETCTBME MexAy MeTojaMnm O0O0BbEMHOro aHanusa u paboymmmu
pacTBopamu.

MeToabl: Pabouue pacTBopbl:
1) HeinTpanusauus a) AgN03
2) ApreHTomeTpus 6) KMIo4
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3) MNepmaHraHaTomeTpus B) HCI

8. BblbepuTe nNpaBu/ibHbIA OTBET.

«PacTBOpbI, KOHLEHTPALMA KOTOPbIX BblpaXKeHa B rpaMM-MOJIEKY/1axX Ha IMTP, Ha3blBAKOTCA...»
HopmanbHbIMK

MpoLUEHTHBLIMK

MonapHbIMn

9. YCTaHOBUTb COOTBETCTBME MeXAYy aHa/IMTUYECKUMMU rpynnaMmym KaTWUOHOB U MOHaMU
KOTOpPble K HUM OTHOCATCA.

Mpynna: WoHbI:
N1 a) Al; Cr; Fe; Zn; Co; Mn
2) 1l 6) As; Sn; Sb
3) I B) Ba; Sn; Ca
r) K; Na; NH4
10. YcTaHOBUTb COOTBETCTBME MeXAY BesiMunHoli pH 1 cpegoii pacTeopa.
pH: cpega:
n7 a) Kucnas
2) 25 0) LWenoyHas
3) 11.8 B) HelTpanbHas
r)cpesHas

11. BblbepuTe NpaBU/bHbIN OTBET.

«Konnyectso rpaMMoB pacTBOPEHHOIO BeLLEeCTBa, cofepxKalleecq B 1 Mn. pacTBopa Ha3blBakoT »
rpamMmm-3KBMBasIeHTOM pacTBopa

TUTPOM pacTeopa

CTaHAAPTHLIM PacTBOPOM

12. YcTaHOBUTE COOTBETCTBMUE MEXAY XMMUYECKOM NOCYAoi 1 eé Knaccuukalmei.

Mocypa: Knaccuukaums:

1) npobupka a) nocyja o6Lero HazHaueHus

2) 6ropeTka 6) nocyfa cneunanbHOro HasHavyeHus
3) aKcukaTop B) MepHas nocyga

r) hapdoposas nocypga
13. BblbepuTe NpaBU/bHbIN OTBeET.

«PeakTyB, C MOMOLLbKO KOTOPOTO BbILENAIOT U3 PACTBOPA C/I0XHON CMeCH Lienyto rpynny
KaTWMOHOB, Ha3bIBaIOT ...»

XUMMNYECKUM peakTUBOM

KaTMOHHbLIM PEAKTUBOM

rpynnoBbIM peakTUBOM

14. Bbibep1Te NpaBU/ibHbIN OTBET.

«PacTBOpbI, COXpaHAKOLWMEe NOCTOAHHYO KOHLEHTpaLMIO KaTMOHOB H+npu pa3baBneHnu, a Takxe
npu fo6aBNeHNN K HUM HEOObLINX KOMMYECTB CUMbHBLIX KACMOT UMW LLeNoYeli HasbiBatoT ...»
CTaHZapTHbIMM pacTBOpaMu

Oy(hepHbIMK pacTBOpPamu

KONNMOMAHLIMK pacTBOpaMu

15. YcTaHOBUTE COOTBETCTBME MEXAY NoKasaTeNsAMn KayecTBa BOAbl U COLEPXXaHUEM COMEN.

Moka3aTe/ib Kay-Ba BOAbI: Conu:
1) BpemeHHas XECTKOCTb a) CaCb; MgChb
2) MocTosAHHAA XECTKOCTb 6) Ca-iPCN, Mg3PCH4

B) Ca(HC032, Mg(HC032
16. Kak Ha3blBaeTCa LUAMHAPUYECKUIA COCYA AN OnpeaeneHns naoTHOCTU NpoLyKTa?
TEepMOMETP
apeomeTp
BMCKO3UMETP
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17. Kak HasblBalOT TemnepaTypy, NpW KOTOPOA napbl BeLlecTBa, HarpeBaemoro B
onpefenéHHbIX YCNOBUAX, 006pasyoT C OKPYXawoLWMMU BO34YXOM CMeCb, BCMbIXMBAKOLLYHO
npw NoAHeCeHNN K Hell naaMmeHn?

Temnepartypa Bo3ropaHus

Temnepartypa niaBneHus

Temnepartypa BCMbILWKK

18. YCcTaHOBMTE COOTBETCTBME MEXAY (PM3NKO-XMMUYECKUMU METOAAMM U UX OCHOBaMM.

MeTop; OcHoBaH Ha:

1) doTokonopumeTpuUs a) pasfeneHune rasoBoi cmecwm,

2) Xpomarorpadus npun eé asuxeHNN BAONb CNOSA 6) M3MepeHUN NornoLeHns
BUAMMOrO CBeTa

3) PehpakTomeTpums copbeHTa B) MpoL,eccoB Nosspm3aunmn Ha

PTYTHOM aHofe
) N3MepeHnmn rnokasaTens npe-
JIOMNeHns

19. B KakoM y3n1e xpomaTorpacda npoucxoauT pasaesieHne ra3oBoi cmecn?

1) OeTekTop

2) MNoTteHymomeTp

3) KonoHka

4) Lo3atop

20. Kak Ha3blBaeTCca HeboNblUuoe B3ATOE M3 06LLE MacCbl KOMYECTBO BeLLecTBa, CpegHUi

COCTaB KOTOPOro UAEHTUYEH CpeaHEMY COCTaBy BCEro UCMbITYeMOro npogykKra?

KoHTponbHas npoba

ApbuTpaxkHas npoba

CpefHss npoba

21. YcTaHOBUTE COOTBETCTBME MeXAYy BUAAMU NPob 1 yCcTponcTBamm Ans ux otéopa.

YcTpoiicTBo oTbopa: Mpoba

1) 6aToMeTp a)rasosas

2) acnuparop 6) XXNAKOCTb

3) wyn B) TBEpAble BellecTBa

r) NONY>XMAKMEe maTepuansi

22. BbibepuTe NpaBu/bHbIN OT 3€T.

Kakoii 13 aTux cnnupTtoB saBnseTe [ TPEXaTOMHbIM?

MeTaHon

"nuuepuH

JTaHon

23.B (h0TOKO/I0PMMETPUYUECKOM aHanm3e To/ILMHA C/10A B KIOBETE CPpaBHEHUA [0/HKHA ObITb?
TaKoW e, Kak 1 B paboueli KioBeTe

6onbLue, YeM B paboyeil KIoBeTE

MeHbLLe, YeM B paboueli KioBeTe

24. KakMM pacTBOpOM NPOBOAAT HACTpPoOliKy pH-meTpa?

CTaHAapTHLIM PaCTBOPOM

OyhepHbIM pacTBOPOM

pacTBOPOM CpaBHEHUS

25. BblbepuTe NpaBusbHbIA OTBET.

Mpn6op, NpegHa3HaYeHHbIN A1 KONMMYECTBEHHOMO aHan3a TIOMUHECLMPYOLW X BELLECTB?
Xpomarorpadg

KOHAYKTOMETP

pethpakToOMeTp

thnyopumeTp
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26. BblbepuTe NpaBU/ibHbIN OTBET.

«[pouecc NoOrnoLweHns NapoBs, ra3os, PaCTBOPEHHbLIX BELLECTB TBEPAbIM MOrIOTUTENEM
Ha3blBaeTCA....»

aecopbuueli

agcopbumen

abcopbuwei

27. YCTaHOBMTE COOTBETCTBME MeXAY BMUAOM OCBELLEHUA U ero npefHasHauYeHUeM.
HasHaueHune ocBelLeHus: Buabl ocselleHuns:

1) ocBelleHmne paboyero cTona a) obLuee

2) ocBelleHne paboyero cTona 6) MecTHoe

1 BCEr0 MOMeLLEeHUA B) aBapuiiHoe

3) ocBeLleHWe BCero paboyero r) KOMGUHUPOBaHHOE
nomeLleHns

28. UTo cneayeT npuanBaTb Npu pastaBneHMN KOHLUEHTPUPOBAHHOW CEPHON KNCAOTbI?
BOAY B KUCNOTY

KNCNOTY B BOAY

29. 3aKOoHUMTE NpeSsIoXKeHMe.

«KOHLeHTpaums BeLlecTBa B BO3AyXxe paboueii 30HbI, KOTOpas npu exeaHeBHON paboTe B nNpegenax
8 yac. B TeyeHWM BCcero paboyero cTaxa He MOXET BbI3BaTb Yy paboTaroliero 3aboneBaHuin
HasblBaeTcA..... »

30. BbibepuTe cpefcTBa 3alMTbl OPraHoOB 3peHUs:

LUNTOK

pecnuparop

N30NMPYIOLWMNIA NpOTMBOras

BapuaHT 2
1. B yem 3aKnto4aeTCcA CyLLHOCTb TUTPMMETPUYECKOIO aHannsa
A. B un3mepeHun 06bEMa pacTBOpa peakTuBa TOYHO M3BECTHOW KOHLEHTpaL MM, pacXxoLyemoro ans
peakuuu c onpefensieMbIM BeLLecTBOM™
b . B oUeHKe MHTEeHCMBHOCTW OKpPacKu pacTeopa
B. B n3mepeHnn o6bema rasa, 06pasyroLLlerocs B pesynbTarte peakuuu
2. KakoBa TOYHOCTb B3BELLUMBaHUNA Ha aHa/IMTUYECKNX Becax
A.100r
6.0O1r
B. 0,0002 r*
3. B uem 3aK/toyaeTcs CywHOCTb 0T6opa cpeaHel nNpobbl
A. OT60p NpobbI U3 CepenHbl NAPTUM
B. OT60p B Ha4ane 1 B KOHLe napTuu
B. OT60p Npo6bl, XapakTepusyLWwmnin CpefHNn cocTaB aHaIM3MpyemMoin napTum *
4. B Kakoi Tape XpaHAT pacTBOpbI LLeN0Yei
A.B nto6oii
b. B cTeknsHHON Tape
B .B nonnatnneHoBon Tape*
5. UTo TaKoe coocaxkieHne
A. TlonHoe n3BneyeHne ocajaka 13 pacTsopa
B. 3arpsasHeHue ocazika BelLecTBaMmn, KOTOPble AO/MKHbI 6bINN OCTATLCA B pacTBOpe™
B.HenonHoe n3eneyeHne Heobxo4Mmoro ocagka
6. HasHaueHne 60peTKK
A. s TOYHOro n3mepeHns 06LeMOB NapoB
B. 111 TOYHOro M3MepeHUs HebONbLLMX 06BEMOB XNAKOCTU
B. [Ana namepeHna ypoBHSA XXUAKOCTU
7. HOnMKaTop, NPUMeHsieMbI NpW onpeaeneHnn Xa1opmuaoB no metogy Mopa
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A. XpomaT Kanmsa *

b. ®eHondTanenH

B. Hutpat ptyTi

8. OT Yero 3aBUCUT XXeCTKOCTb BOfbl

A. OT coneli Kanbuus 1 marHmua *

b. OT Hannuna Knucnot

B. Hu o1 yero He 3aBucuT

9. Kakoe 13 nepeuncrieHHbIX Ha3BaHMn He COOTBETCTBYET hopmyne H20

A. Okcug Bogoposa

b. Mepokcug Bogopoaa™

B. M'vgpuna kucnopoga

10. B pacTBoOp f06aBWU/IN HECKO/IbKO Kanesib heHongTasienHa n pacTtBop cTas MaJIMHOBOIO
uBeta. Kakas ato cpega?

A. HeirTpanbHas

b. Kucnas

B. WenoyHas*

11. MNoyemMy rugpoKcuabl HaTPUA N Kaina HasblBalOT e4KUMU?

A. V13-3a pe3koro 3anaxa

B. T.K. OHM pa3befatoT KOXY, TKaHU, bymary u fpyrve matepuansl *

B. MMoTOMY UTO OHW pacn/biBalOTCA Ha BO34yXe

12. Peakuus, conpoBoOXjatoLLasaca Bblae/ieHeM TensioTbl, Ha3blBaeTCcA

A. N130Tepmunyeckasn

b. QHpoTEPMUMYECKas

B. 9k30Tepmuyeckas™

13. Kak npaBuibHO pa3baBnsiTb CEPHYH KUCOTY BOAOWA

A. Bogly npunusath K KUcnoTe

B. Kucnoty BnvBaTh B BOAy™

B. O6a BapunaHTa npuemsemMsl

14. Mpw gob6aBneHUN NOBAPEHHOM COMN K BOAe TeMnepaTypa 3amep3aHuns
A. lNosbicuTCA

b. MoHn3nTCAa*

B. He nsmexutca

15. [ina 4ero ucnosb3yeTca Kpuctannmsaums

A. [Ins 04MCTKM OT NPUMECE 1N HePaCTBOPUMBIX B BOJE BELLECTB*

b. [ina yganeHusa BoAbl U3 KPUCTanIoB conu

B. lna nonyyeHns KpMUCTannoB 60/bLLNX Pa3MePOB MO CPABHEHWIO C NepBOHaYaIbHbIMU
16. KaKoe BeLeCcTBO MOXXHO MOJTyYNTb B YACTOM BUAE UCMO/Ib3YA BO3TOHKY
A. Caxap

B. Mog*

B. MNoBapeHHyt0 conb

17. Y10 NOMOXET pa3fenmTb CMeCb HeTM 1 BOAbl B 1ab0PaTOPHbIX YCI0BUAX
A. Tlpobupka

b. NMuneTka

B. denutencHaa BOpoHKa™*

18. Y10 TaKoe MacKMpoOBKa B aHaNIMTUYECKON XUMUK

A. Y[aneHue mMellaloWmnx NOHOB 13 pacTBOPOB MyTeM PUILTPOBAHUA

b. CBAsbIiBaHVEe MeLLaoLWMX NOHOB B Ma/ioAMCCOLMNPOBaHHbIE KOMM/IEKCHbIE COeAUHEHNA™
B. MewatoLLe NoHbI NepeBoaATcA B 0CafoK

19. Kakoi 13 HUXe NpuBeLeHHbIX (UNbTPOB NOLONAET ANA PUNbTPOBAHUA METKO3ePHUCTbIX
0cajKoB

A. benaa neHta

b. XKenTas neHta
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B. CuHAaa neHta*

20. YT0 TaKoe OKK/HO3UA B XMUN

A. lMornoLeHve npumeceli Mo Bcell Macce 0cafika BHYTPY ero Kpuctanios*

B. MornouieHne npMMecein NOBEPXHOCTbIO TBEPAOW (hasbl

B. TNonHoe pacTBOpeHWe npumMecei

21. YTO NeXXnT B OCHOBE 3KCTparvpoBaHuA

A. Pa3nnyHas NpoBOAMMOCTb BELLECTB

b. PasnnyHasa pacTBOPMMOCTL BELLLECTB B BOAE W B OpraHUYeCKUX pacTBOPUTENAX™
B. Cnoco6HoCTb 06pa30BbIBaTh KOMTOUAHbIE OCafKM

22. ['nrpocKonuyecKasa soga — 3T0

A. BOfa, BXoAALWasA B CTPYKTYPY KpUCTanN10B

b. Boga, agcopbrpoBaHHasa Ha MOBEPXHOCTU TBEPAbIX BELLECTB™

B. Masnble KonnyecTsa BOAbl, COAepXKallyecs B HEKOTOPbIX MaTepuanax

23. nsa 4ero ncnonb3yeTca mkcaHan

A. [ins NpUroToB/ieHMs pacTBopa C TOYHO M3BECTHOM KOHLEHTpaumen*

b. B KauecTBe pacTBopuTens Npu NpUroToB/IEHUM PacTBOPOB

B. Ina yKpenneHusa pacTsopos

24. Kakas 13 xapaKTepuUCTUK He fonycTumMa Ans ctaHgapTHoro obpasua

A. Hannumne npumeceli

b. OgHOpOAHOCTL MO cocTaBy

B. HeycToiuMBOCTb NpU XpaHeHUN™

25. UT0 Takoe abcostoTHast NOrpeLHoCTb N3MEPEHNS

A. Pa3HOCTb pe3y/ibTaToB AABYX NapasiienbHbIX ornpesenieHni

b. PasHOCTb MeXay N3MEPEHHbIM pe3ynbTatoM U UCTUHHBIM™

B. OTHOLLEHME NCTUHHOTO pe3ynbTaTta K U3MepeHHoMY

26. Kakasa 13 npuBefeHHbIX eAUHUL, He OTHOCUTCA K KOHLUEHTpauum

A. mr/n

b. %

B. Kr/m3*

27. Y10 03HayaeT TUTP pacTeBopa

A. Macca pacTBOPEHHOI0 BeLlecTBa (B rpaMmMax), cofepkaascs B 04HOM munnmnuntpe (cm3
pacTeopa*

b. Macca BelllecTBa, He0bxoaMmas A4fig NPUroToBIeHUsA pacTBopa

B. KonunuecTtBo pacTsopa, nowlejLlee Ha TUTPOBaHME

28. MonanbHasA KOHLeHTpauna pacTteopa o6o3HayaeT

A. KonnyecTBo Monein pactBopeHHoro BewecTsa B 1000 r pacTBoputens™

b. Konnyectso rpaMmoB pacTBopeHHOro Bellectsa B 1000 r pacTBopuTens

B. KonnyectBo moneli pactBopeHHoro Beuiectsa B 1000 r pacTBopa

29. YTo Takoe OydepHbI pacTBop

A. PacTBOp, UMeOLWNA NOCTOSHHYHO ONpPeLe/ieHHYH0 KOHLEHTPaLui0 MOHOB K1MCNopoja
B. PacTBop, MMeOL Ml NOCTOAHHYHO ONpeAeneHHY KOHLEHTPaL M0 NOHOB MMAPOKCOrpynnbl
B. PacTBop, MMeoLL Ml NOCTOAHHYIO ONpeAeneHHY KOHLEeHTpaumMio NOHOB BoLopoaa *
30. Kakas cTeneHb YNCTOTbl PeakTUBOB camMas BblCOKas

A. 4. — 4UCTbIiA

B. X.4. - XMMMUYECKUN YNCTbIN™

B. u.4.a — uncTbIi Ans aHanusa
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