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1. OEIIJ.MI XAPAKTEPHCTHKA IlPOrPAMMhl 
OcHOBHruI rrporpaMMa rrpo¢eccHoHa.nbHOro o6yqeHHH rrpe.n:HcnHaqeHa .nrrx o6yqeHHH 

pa6o'iHX no rrpo¢eccHH «Jla6opaHT XHMHqecKoro aHaJIH3a» 
1.1. U:eJib peaJiuJauuu nporpaMMbI: 
fipHo6peTemi:e o6yqaroll{HMHCH rrpo¢ecCHOHaJibHOH KOMrreTeHUHH no rro.n.nep)l(aHHIO 

pe)l(HMa pa60TbI XHMH'ieCKOH rra6opaTOpHH, cpe,UCTB H3MepeHHH, HCilbITaTeJihHOro 

o6opynoBamrn, oroopa H rro.nroTOBKH rrpo6 H pacrnopoB K rrpoBeneHHIO aHa.nH3a B 
COOTBeTCTBHH c Tpe6oBaHHHMH HOpMaTHBHO-TeXHHqecKOH )lOKyMeHTauHH, TPe6oBaHHHMH 

oxpaHhl Tpyna Ii 3KOJIOrntJeCKOH 6e3orraCHOCTH. 

HopMaTHBHyro rrpaBoByro ocHoBy pcnpa6oTKH rrporpaMMbI cocrnBrrxroT crre.nyromHe 
HOpMaTHBHbie JlOKyMeHTbI: 

-Tpy.noBoii KoneKc PoccHiicKoH: <l>enepauHH OT 30.12.2001 N2197-<l>3; 
-<l>e.neparrbH:blH 3aKoH 29.12.2012 N2273-<l>3 «06 o6pcnoBaJIHH B PoccHlicKoli 

<l>e.nepau1rn» (c rrocrre.nyromHMH H3MeHeHIDIMH H .nonoJIHeHHHMH) (.na.rree - <l>e.nepa.rrbHblli 
3aKOH); 

-ITpo¢ecCHOHaJibHbIH CTaH.napT «Jla6opaHT XHMHqecKoro aHa.JIH3a», yTBep)l()leHHOro 
rrpHKa30M MHHHCTepcTBa Tpy.na H COUHaJlbHOH 3all{HTbI PocCHHCKOH <l>e.nepauHH OT 27 arrpem1 
2023 r. N2 344H; 

-I1pHKa3 M1rnrrpocBemeHHH PocHH OT 14.07.2023 N2534 «06 yrnep)l(.[{eHHH ITepe'iHx 

rrpo¢ecCHH pa6o'iHX, )lOJI)l(HOCTeH CJIY)l(all{HX, ITO KOTOpbIM ocymecTBJUieTCH 
rrpo¢eccHoHa.nbHOe o6yqeHHe» ( c rrocrre.nyromHMH H3MeHeHHHMH H .nonoJIHeHHHMH); 

-fipHKa3 MHHrrpocBemeHHH PoccHH OT 26.08.2020 N2438 «06 yrnep)l(.[{eHHH ITopx.n:Ka 
opraHH3auHH H ocymecTBJieHHH o6pa30BaTeJibHOH .nexTeJibHOCTH no OCHOBHbIM nporpaMMaM 
npo¢ecCHOHaJibHOro o6yqeHHH»; 

-I1pHKa3 MHHTpy.na Pocc1111 OT 15.11.2016 N2649H «06 yTBep)l(.neHHH nopx.n:Ka 
¢opMHpOBaHHH H Be,neHHH peeCTPa CBe,UeHHH 0 rrpoBe,neHHH He3aBHCHMOH oueHKH 

KBa.nH¢HKauHH H .nocTyrra K HHM, a TaK)l(e rrepe'iHH CBe.neHHH, co.nep)l(all{HXCH B YKa3aHHOM 
peecTpe»; 

-MeTO.[{H'ieCKHe peKOMeHnau1rn no pcnpa6oTKe OCHOBHbIX npo¢ecCHOHaJihHhIX 
o6pa30BaTeJibHbIX rrporpaMM H .[{OIIOJIHHTeJibHbIX rrpo¢ecCHOHaJibHbIX rrporpaMM c yqeTOM 
cooTBeTcTByrom11x rrpo¢eccHOHaJihHhIX crnHnapTOB (yrn. MHHo6pHayKH PoccHH OT 22.01.2015 
N2,ll)I-1/05BH); 

-y CTaBOM y HHBepCHTeTa; 

-MHbIMH rroKa.nbHbIMH aKTaMH YHHBepcHTeTa. 
ITporpaMMa BKJIIOqaeT o6oeM yqe6Horo MaTepHa.rra, Heo6xo,UHMbIB .n:mr rrpH06peTeHID1 

npo¢ecCHOHaJibHbIX HaBbIKOB H TeXHlPieCKHX 3HaHHH, COOTBeTCTByroll{HX Tpe6oBaHHHM 
KBa.nH¢1mau1rnHHo:H xapaKTepHCTHKH H TPY.2lOBbIX ¢yHKUHH, BX0.2lHIUHX B rrpo¢ecc110HarrbHbIB 
crntt.napT rra6opaHTa XHMnqecKoro aHa.nH3a. 

Co.nep)l(aHHe nporpaMMbI, KOJIH'ieCTBO qacoB, OTBO.[{HMoe Ha 113yqeHHe oT.nerrhHhIX TeM, 
a TaK:>Ke rrocrre.noaaTeJibHOCTb H3yqeHHH MaTepna.na MO)l(HO H3MeHHTb B 3aBHCHMOCTH OT 
KOHKpeTHbIX ycrrOBHH rrpOH3BO)lCTBa H rrpOH3BO)lCTBeHHOro OilbITa 06yqarouu-1xcx, rrpH 

HerrpeMeHHOM ycrrOBHH, qTQ ace OHH OBJia,UeIOT rrpe.nycMOTpeHHbIMH rrporpaMMOH 
rrpo¢ecc110Ha.nbHbIMH HaBblKaMH H TeXHHqecKHMH 3HaJIMHMH, Heo6XO)lHMbIMH .[{JUI ycrreurno:H 

pa60ThI. 
K KoHuy o6yqeHHH o6yqaromHecx .norr)l(HhI yMeTb CaMOCTOHTeJibHO BhIIIOJIHHTh ace 

pa60Tbl, rrpe.nyCMOTpeHHhie KBa.nH¢HKaUHOHHOH xapaKTepHCTHKOH, B COOTBeTCTBHH c 
TeXHH1IeCKHMH Tpe6oBaHHHMH H HOpMaMH, ycTaHOBJieHHbIMH Ha )laHHOM npOH3BO)lCTBe. 

KBa.nH¢HKaUHOHHbie xapaKTepHCTHKH COCTaBJieHbl a OCHOBe Tpe6oBaHHH 

npo¢crnH.naprn H EKTC, 
1.2. TpyJJ;oeMKOCTb nporpaMMhI: 
HopMaTHBHbIH cpoK ocaoeHHH rrporpaMMhI rrpo¢eccnoHa.rrhHOH nonroTOBKH ( 4 pcnpx.n) 

-320 qacoB. 



Yqe6HM Harpy3Ka - He 6onee 20 qacos s Henemo, BKnroqM see BH.U.hI aynHTOpHoii H 
BHeay;:i:HTOpHOH (caMOCTO.HTeJ1hHOH) yqe6HOH pa60ThI 06yqa10meroc.si:. 

1.3. <l>opMa o6y'leHHH - O':IH0-3aO':IHa.51. 
1.4. KaTeropHH o6yqarom,uxcH: 
J1Hua, HMe10m11:e o6pa.3oBaHHe He HH)l(e cpe;:i:Hero o6m;ero. J1Hua B B03pacTe no 

BOCeMHa)J.UaTH neT nonycKaIOTC.H K OCBOeHHIO OCHOBHhIX nporpa.MM npo¢eccHOHaJihHOro 
o6yqeHH.si: no nporpaMMaM npo¢eccHOHaJihHOH nonroTOBKH npH ycnoBHH HX o6yqeHH.H no 
OCHOBHhIM 06m;eo6pa.30BaTeJ1hHhIM nporpaMMaM HJ1H o6pa.30BaTenhHhIM nporpaMMaM cpe)J.Hero 
npo¢eccHoHaJihHOro o6pa.30BaHH.si:, npenycMaTp1rna10m;HM no.rryqeHHe cpe;:i:Hero o6m;ero 
o6pa3osamrn. 

1.5 Bhl.uasaeMbIH )J.OKyMenT: I1po¢eccHoHaJihHOe o6yqeHHe 06yqa10m;Hxc.si: 
3aBeprnaeTC.sl HTOrOBOH arrecTaUl:IeH (cnaqeH: KBaJIH<i>HKauHOHHOro 3K3a.MeHa), KOTOpa.si: 
npOBO)J.HTC.sl B ycTaHOBJ1eHHOM nop.si:)J.Ke KBaJIH<i>HKaUllOHHOH KOMHCCHeli. ITo pe3yJ1hTaTaM 
3K3aMeHa, Ha OCHOBamm npOTOKOJ1a KBanH<i>HKaUHOHHOH KOMHCCHH, OKQHt{HBlileMY o6yqeHHe 
npHCBaHBaeTC.si: KBMH<i>HKaum1 (npo¢eccm1, pa.3p.si:n (npH HaJIH'lHH)) H BhI)J.aeTC.sl )J.OKyMeHT 0 
KBaJIH<i>HKaUHH CBH)J.eTeJihCTBO 0 npo¢eccHH pa6oqero, )J.OJI)KHOCTH c.rry)l(amero 
ycrnHosneHHoro YHHBepcHTeTOM o6pa.3ua. 

JlHuaM, He nporne)J.lilHM HTOroByIO arreCTaUHIO HJIH IlOJIYt!HBlllHM Ha HTOrOBOH 
arrecrnu1m Hey;:i:osnernopHTeJihHhie pe3yJihTaThI, a TaK)l(e JIHUaM, OCBOHBlilHM tJaCTh 
nporpaMMhI, BhinaeTc.si: cnpasKa 06 o6ytJeHHH mrn o nepHo;:i:e o6ytJeHH.si:. 

11H)J.HBH)J.yaJlhHhIB yqeT pe3yJihTaTOB OCBOeHH.si: o6ytJaI01UHMHC.si: nporpaMMbI, a TaK)l(e 
xpaHeHHe B apXHBaX HH<i>opMaUHH 06 3THX pe3yJihTaTax npOH3BO)J.HTC.si: Ha 6yMa)l(HhlX H(Hmr) 
3JieKTpOHHhIX HOCinerr.si:x. 

2. IlJIAHHPYEMhIE PE3YJlhTAThl Ol>Y'IEHIDI 
I1o 3asepwemrn: Kypcos npo¢eccHoHaJihHOH no;:i:roTOBKH c.rrywaTem:r .n;OJI)l(HhI o6na.naTh 

cne;:i:yI01UHMH npo<l>eccHOHaJihHhIMH KOMITeTeHUmlMH (ITK): 
ITK 1.1. I1orrh30BaThc.si: rra6oparnpHOH nocy;:i:oH: pa.3JIHtJHoro Ha.3Ha'lleHH.si:, MhITh H 

cynmTh nocy)J.y B COOTBeTCTBHH c Tpe6osaHH.si:MH XHMH'lleCKOro aHaJIH3a. 
ITK 1.2. BhI6HpaTh npH6oph1 H o6opy;:i:osaHHe .n:rr.si: nposeneHH.si: aHanH30B. 
ITK 1.3. foTOBHTh pacrnophI TO':IHOH H npH6JIH3HTeJihHOti KOHUeHTpaUHH. 
ITK 1.4. Onpe;:i:err.si:Th KOHUeHTpaUHH pacrnopos pa.3JIH'llHhIMH crroco6a.MH. 
ITK 1.5. 0 T6HpaTh H r oTOBHTh rrpo6b1 K nposeneHHIO aHaJIH30B. 
ITK 1.6. Onpe;:i:err.si:Th XHMH':leCKHe H <l>H3H'lleCKHe csolicTBa sem;ecrn. 
ITK 1. 7. I1o,n:6HpaTh COOTBeTCTBYIOI.UHe cpe)J.CTBa H MeTO)J.01 aHaJIH30B B COOTBeTCTBHH c 

THITOM semecTB. 
ITK 1.8. ITposonHTh Ka':lecrneHHhIB H KoJIH'llecTBeHHhrn aHaJIH3 semecrn. 
ITK 1. 9. 06pa6aTbrnaTh H o¢opMJI.HTh pe3ynhTaThI aHaJIH3a. 
ITK 1.10. BrraneTh npHeMaMH TeXHHKH 6e3onacHocTH npH nposeneHHH XHMH'llecKHx 

aHaJIH30B. 

B pe3ynhTaTe ocsoeHHSI nporpaMMhI 06yqa10m;Hi1c.si: )J.OJI)l(eH npHo6pecTH crre)J.yI01UHe 
3Hamrn H yMeHH.sl, He06XO)J.HMhie )J.JI.sl KatJeCTBeHHOrO H3MeHeHHSI KOMneTeHUHH: 

JHaTb: 
MeTO)J.HKY npose,n:eHHSI npoCThIX aHaJIH30B; 

- 3JieMeHTapHbie OCHOBhI o6meH: H aHaJIHTH':leCKOH XHMHH; 
- npasHrra o6crry)l(HBaHH.si: o6opy)J.oBaHH.si:, anrrapaTyphI H KOHTPOJihHO-H3MepHTerrhHhIX 

rrpH6opos; 
- CBOHCTBa KHCJIOT, merroqeli, HH)J.HKaTOpOB H ;:i:pyrnx npHMeH.si:eMhIX peaKTHBOB; 

- rrpaBHrra oT6opa cpe,n:HHX npo6; 

- npaBHJia TeXHH'lleCKOH 3KCnrryaTaUHH o6opy.n:osaHHeM, 

npHcnoco6rreHH.HMH H HHCTpyMeHTOM; 



- par..ummDIE>HyIO opraHina1.urIO Tpy.na Ha csoeM pa6oqeM MecTe; 

- npamrna H HHCTPYKUHH no oxpatte H 6e3onaCHOCTH Tpy.na, :meKTP06e3onaCHOCTH, 
I10)1(apHOH 6e3orraCHOCTH, BHyTpeHHeMy pacnop.si:.nKy H rrpOH3BO.l(CTBeHHOH CaHHTapHH; 

- rrpHeMbl OKa3aHH.Sl rrepBOH IIOMOIUH IIOCTpa.n:aBillHM rrpH HecqaCTHblX crryqa.si:x; 
- rryn1 IIOBbIIlleHHH 3<l><l>eKTHBHOCTH rrpOH3BOL(CTBa, IIOBbIIIIemrn rrpOH3BOJlHTeJThHOCTH 

Tpy.na H Kaqecrna BbIIIYCKaeMOH rrpo.nyKUHH: 3KOHOMH.Sl MaTepHaJibHblX pecypcoa Ha CBOeM 
pa6oqeM MecTe. 

YMCTb: 

- TipOH3BOL(HTb rrpOCTbie 0.l(HOpO,nHble aHaJIH3bl no rrpHH.SITOH MeTO,nHKe 6e3 
rrpe.n:aapHTeJibHOro pa3.n:eneHH.Sl KOMilOHeHTOB. 

- BomOJIH.SITb KarreJibHbIH aHaJIH3 3JieKTpOJIHTa H .n:pyrHX aeruecTB c IIOMOI.IJ.blO 
peaKTHBOB, <i>HJibTpOBaJibHOH 6yMarH, <Pap<i>opOBOH IIJiaCTHHKH. 

- Orrpe.n:enem1e co.n:ep)l(aHH.Sl BO.Ubl , TeMrrepaTypoI BCIIbIIIlKH B OTKpbITOM THrJie, 
BH3KOCTb, COCTaB ra3a; 

- Pa3roH.SITE> He<i>Terrpo.n:yKTE>I H .npyrne )l(HJJ:KHe seruecrna; 
- Onpe.nen.si:Tb rrnoTHOCTb )l(H.l(KHX seruecrn apeoMeTpOM, ruenoqttocTb cpe.n:o1 11 

TeMnepaTypy Karrnena.nemrn; 
OnpeJleJI.SITb TeMrreparypy rrnasneHH.SI H 3aCTbIBaHH.SI ropIOqHx MaTep11anoa; 

- YqacrnoaaTb B rrp1rr0Tosrremm THTPOBaHHbIX pacrnopoB H rra.si:rrE>HbIX <i>JIIOcos; 
- Orrpe.neJI.SITb rrpoueHTHoe co.nep)l(attHe srrarH B aHaJIH3HpyeMbIX MaTepHanax c 

rrpHMeHeHHeM XHMHKO-TeXHOJIOrHqecKHX aecos; 
IlpHroTaBJIHBaTb cpe,nHHe rrpo6E>I )l(HL(KHX H rnep)lbIX MaTepHaJIOB )].JI.SI aHaJIH3a; 

- Onpe.n:eJI.SITb ocrnToK Ha cine rrp11 rrpocese 1rnrpeJl11eHTOB; 
- Ha6nIO.n:an 3a pa6oToii na6opampttoi1 ycrnttoBKH, 3arrHChIBaTb ee rrOKa3aHH.SI rrOJl 

pyKOBO.UCTBOM rra6opattrn 6orree BDICOKOH KBanH<i>HKaUHH; 
- CaoespeMeHHO H pauHOHaJibHO rro.nroTaBJIHBaTb K pa6oTe H rrpoH3BOJJ:HTb y6opey 

pa6oqero Mecrn; 
- ITo.n:roTaBJIHBan K pa6oTe o6opy.n:oaattHe, HHCTPYMeHT, rrp11crroco6rreHID1 H 

co.nep)l(aTb HX B Ha.L(e)l(HQM COCTO.SIHHH, rrpHHHMaTb H C)laBaTb CMetty; 
- Co6JIIO.n:aTb rrpaBHrra 6e3orracHocTH Tpy.na, no)l(aptto:H 6e3orracttocTH, 

rrpo113so.ncrneHHOH caH11rnp1111 H BHYTPeHHero pacnop.si:.n:Ka; 
Tionb30BaTbC.sI cpe.n:crnaMH rrpeJlyrrpe)l(,neHH.SI H TYilleHH.SI rro)l(apos Ha caoeM pa6oqeM 

MeCTe. 



3. CO~P)l(AHHE IlPOrPAMMbl 

3.1. Yqe6ub1ii nJian 

Ay.n:iffopHbie 3aWITIDI, l.fac. 

H ( v) :S: ~ I>: ~ Q) -
]'fa n/n a1iMeH0Brurne pa3.n.enoa Mo.zzyneM 0 i:i:i :s: :s: Q) i: ~ :a ~ cJ 0 <l>opMa 

i...o ::r ~;21>: o:i::o ~Cd 8 U ~ ro 0 ~ ~ 6.. tg U :r KOHTpOIHI 
a:l gl C:: g- M i::: 0 0.. 

I 2 3 5 6 7 8 12 
1 OxpaHa 11 6e3onacHocTb Tnv.na Ha noou3Bo,ncrne 28 2 - - 26 
2 06opy,noBaHHe na6opaTOp11i1 24 2 - - 22 
3 AHanHTHttecKrur XMMllil 64 2 - 20 42 

4 CneKTPaJibHhie MeTOAbI 11ccne,n0Bamu1 38 2 - - 36 
5 3 KOJ10rHt{eCKHH MOHHTOpHHr 20 - - - 20 
6 0Ka3aHHe nepBOH MeAH1'HHCKOH noMOl1'H 24 2 - - 22 
7 IlpOH3BOACTBeHHoe o6yqeHHe 122 - - 40 80 + 

l1Toro 3a Beeb rreo110.n o6vlleHIDI 320 IO - 60 250 2 
11TorOBrul arreCTal.(IDI KsanHcpHKaUHOHHblH 3K3aMeH 

3.2. KaJ1enoapnb1ii. y11e6111J1u zpa</Ju1< 
OiYbeMy11e6noii. nazpy31<u: 320 •wco6 

<PopMa o6y•UHUR: O'lH0-3QOlfflClJI. 

Pe:HCUM 3anamuu: 1 pa3 6 neoe!l10 no 4-6 aKaiJe.MU'lecKux !laco6. 



3.3. Yqe6uaH nporpaMMa 

PaJti:eJI 1. OxpaHa H 6e3onacHOCTh Tpy.ua Ha npoH3BO.ZlCTBe (28 qac) 

TeMa 1.1 OcnOBHbie cseii;enuH no oxpaue Tpyii;a u ocuoBHbIM JaKouoii;aTeJibCTBaM 
no oxpaue Tpyii;a 

ITomITHe 06 oxpaHe Tpy.ua KaK cHcTeMe rocy.uapcTBeHHhIX Mep H rapaHTHH no 

o6ecneqemno 6e3onacHhIX H 3.UopoBhIX ycrroBHH Tpy.ua, npasosoli 3aII{HTe H KOMneHca1uu1x 
pa60THHKy. 

3aKOH PocCHHCKOH <I>e.nepau1,rn 06 oxpaHe Tpy.na, OCHOBHhie ero nono:>KeHH.SI. 

3aKOHO.ZlaTeJihCTBO o Tpy,n:e no,n:pocTKOB, :>KeHI.UHH. TexHH'!eCKHe acneKThI oxpaHhI TPY.Zla. 

JlbroTbl H KOMneHcauHH 3a npocpeCCHOHaJihHYIO Bpe.ZlHOCTh npOH3BO)J,CTBa, npH noJIHOH HJIH 

'IaCTH'!HOH noTepe Tpy,n:ocnoco6HOCTH, B cnyqa.si:x CMepnt: pa6oqero Ha npOH3B0.ZlCTBe. 

Ha,n:3op H KOHTpOJib 3a co6JIIO.ueHHeM 3aKOHa 06 oxpaHe Tpy.u:a. rocy.uapcTBeHHhIH 

Ha,n:3op, ocymecTBmreMhrli MHHHCTepcTBOM Tpy.u:a PoccHH H npocpcm03aMH, cpe.u:eparrhHhIM 
ropHhIM H npoMhnnneHHhIM Ha.Zl30poM PoccHH (focropTexHa,n:3opoM PoccHH). Mx porrh a 

pa3pa6oTKe H ocymecTBrremm MeponpH.SITHli no o6ecne'!eHHIO 6e3onacHhIX ycnosHli Tpy.na Ha 
npOH3BO.D,CTBe. 

CaHHTapH0-3nH.neMHonornqecKHH Ha,n:3op. 

focy.ZlapcTBeHHhIH no:>KapHblH Ha.Zl30p. fOC3Hepro Ha.Zl30p, fa30B.blH Ha.Zl30p. 

BoeHH3HposaHH.bie qacTH H OTP.Sl.Zl.bl no npe.zzyrrpe)K.ZleHHIO B03HHKHOBeHH.SI H 

JIHKBH,n:auHH, OTKphIT.bIX ra30B.bIX H HecprnHI:.IX cpoHTaHOB. OcymecTBneHHe 3THMH 

no.upa3.ZleJieHH.SIMH Be,[{OMCTBeHHOro Ha,n:3opa 3a co6JIIO.ZleHHeM «ITpaBHJI 6e30IIaCHOCTH B 

HecprnHOH H fa30BOH npOMbII..IIJieHHOCTH» H ,n:p.HOpMaTHBHblX .[{OKyMeHTOB. 

BHyTpHBe.UOMCTBeHHbie KOHTpOJib 3a B.bI..IlOJIHeHHeM 3aKOHO.ZlaTeJibCTBa 0 Tpyne. 

KoMnneKCHhie nposepKH npe.nnpH.SITHli no oxpatte Tpy.ua. 06mecTBeHHhlli KOHTponh, 

opraHH3yeMhIH npocpco103aMH. 

OTBeTCTBeHHOCTh 3a HapymeHHe 3aKOHOB PoccHHCKOH <I>e.nepaumi, npasHn H HOpM no 

oxpaHe Tpy,n:a. ,[(HCUHnJIHHapHa.si:, a,UMHHHCTpaTHBHa.SI, MaTepHarr.bHa.SI H yronOBHa.SI 

OTBeTCTBeHHOCTH. 

TeMa 1.2 CucTeMa ynpaBJieHHH oxpauou Tpyii;a ua npeii;npnHTHHX necl>THHOH u 
f330BOH npOMblWJieHHOCTH 

Tpe6osaHH.SI oxpaHhI Tpyna K opraHH3aUHH Tpy,n:a rrpH BhmonHeHHH rra6opaHrn 

XHMHlJ:eCKOro aHaJIH3a. 

TexHHKa 6e3orracttocTH H rrpoH3BO.U:CTBetttta.si: cattHTapH.si: B ycnosH.SIX npoH3BO.U:CTBa. 

3aKOHO,UaTeJI.bCTBO no oxpaHe Tpy.ua H TeXHHKe 6e3onacttoCTH. Ha,n:3op 3a 6e3onacHOCT.bIO 

Be,UeHH.SI pa60T co CTOpOHbl aLJ:MHHHCTpauHH npennpH.SITH..SI. rocy.[(apcTBeHH.bie opraHhl no 

Ha,n:3opy 3a 6e3onacHhIM se,neHHeM pa6oT. 06mecTBeHHbIH KOHTpOJI.b. OrneTcTBeHHocTh 3a 

HapyrneHHe npaBHJI 6e3onaCHOCTH. 

06y1IeHHe H HHCTpyKTa:>KH. 03HaKOMJiemt:e c o6CTO.SITeJibCTBaMH H rrpHqHHaMH 

ttec1mcTHbIX crryqaes, HMeIOmHx MecTo Ha npe.unpH.SITHH 3a nocrre.UHHe 5 rreT. Paccrre.uosamie H 

yqeT HeClJ:aCTHblX cnyqaeB, CB.Sl3aHH.bIX c npOH3BO,UCTBOM. 

Tex1tuKa 6e3onac1tocmu npu pa6ome 6 !la6opamopuu 
Ee3orracttocTI:. Tpy.[(a, ee 3a,na'!H B ycrroBH.SIX rrpoH3BO,UCTBa. 3aKotto.naTeJihCTBO H opraHhI 

Ha,n:3opa no oxpatte Tpyna B P<I>. 
Tpe6osaHH.sr 6e3onacttocTH K xpaHeHHIO peaKTHBOB. Tpe6osamrn 6e3onacHOCTH K 

cneuone:>K,ne H HH,UHBH,ZzyaJihHhIM cpe.ucTBaM 3amHTbI npH nposenemrn attarrH30B B 

rra6oparnp1rn. 
Tpe6osaHH.SI 6e3onacHocTH npH pa6oTe c spe.[(H.bIMH, .Sl.ZlOBHThIMH H orneonacHhIMH 

sewecTBaMH. Tpe6osaHH..S1 6e3onacHOCTH npH rrpHMeHeHHH KOHUeHTpHposaHHOli III,enotIH: 
Tpe6osaHH.SI 6e3onacHOCTH npH xpaHeHHH menol'.JH, H3Mem,qeHHH H paCTBopeHHH, nOJih30BaHHe 



cpe.n.crna.MH HH.D;HBH.z:i;yarr1>HOH 3aIIJ;HTbI. Tpe6oBaHHH 6e3onacHocTH npH McnoJlb3oBaHHH 
KOHUeHTpHpOBaHHbIX KHCJIOT: HCIIOJib30BaHHe cpe.n.cTB HH.D;HBH.D;YaJibHOH 3aIIJ;HTbI; Tpe60BaHHH 
6e3orracHocTH rrpH pa36asneHHH, xpaHeHHH KHCJIOT. Tpe6oaaHHH 6e3orracHocTH rrpH pa6oTe c 
COJI51MH: Tpe6oBamrn 6e3orracHocTH rrp11 xpaHemm cone:H, rrpH pa6oTe c coJIHMH. Tpe6osaHH51 
6e3orracHOCTH rrpH rrpoBe.n;eHHH pa6oT c raJoorracHbIMH si:.n,oBHThIMH BemecTBa.MH: crreuo.n.e)K)la, 
rrpe.n.enhHO .n.orrycTHMhie KoHueHTpauHH H).l;OBHTbIX raJOB. Tpe6oBaHHH 6e3orracHocTH npH 
HCllOJih30BaHHH orneorraCHhIX peaKTHBOB. 

06wue npaeUJla mexHUKU 6e3onacHocmu e He</JmRHOU npOMblUIJleHHocmu. 
CBSI3b TeXHHKH 6e3onacHocTH c TeXHonorHeii, opraHH3auHeii H KYJihTypoii 

IIpOH3BO).l;CTBa. 
Tpe6oBaHH51 K ycTpo:Hcrny H co.n.ep)l(aHHIO HecpTHHhIX H raJOBhIX 061,eKTOB. CamnapH1>1e 

H rrpOTHBOIIO)l(apHhie HOpMhI pa3pbIBa Me)l(.n.y npOH3BO.[{CTBeHHbIMH o6oeKTaMH. y CTpOHCTBO H 
HOpMhI 3JieKTpH1:1eCKOro OCBemeHH51 o6neKTOB, YCTpOHCTBO .n.opor H o6ne3.lJ,HhIX rryTeH K 
rrpoH3BO.llCTBeHHbIM o6neKTa.M. Orpa)l(.n,eHH51 o6opy.n.oaaHHH H MexaHH3MOB. OcHOBH1>1e 
Tpe6oaaHHH K orpa)l(.ZJ;eHHHM (KO)l(YXaM) 3y61:1aTbIX H uenHbIX nepe.z:i;aq, IIIKHBOB H rrpHBO.lJ,HbIX 
peMHeH: Hacocos, arperaToB H .n,pyroro o6opy.nosamrn. 

Heo6xo,n;HMOCTb CHCTeMaTH1:1eCKOro KOHTpOJI51 3a COCTOSIHHeM rrpe.n.oxpaHHTeJibHbIX 
orpa)l<.lleHHH. 

Tpe6osamu1 K MaprueBbIM necTHHUaM, rrepexo.n.H1>IM rrnoma.n.Ka.M necTHHU H pa601:1HM 
nnoma.n.KaM. 

OnacHoCTb rropa)l(eHH51 3neKTp111:1ecKRM TOKOM rrpH pa6oTe rro.n. Harrpsi:)l(eHHeM rrpH 
cny1:1aH:ttoM corrpHKOCHOBemm c TOKOBe.n.ym;HMH 1:1acrnMH rro.n. HarrpH)l(eHHeM. Ha3Ha1:1ettHe H 
crroco61>1 3a3eMneHHH 3JieKTpoycrnHOBOK, 3aIIJ.HTHaH H30JIHUHH. Cpe.n.crno 3aIIJ;HThl rrepcoHarra OT 
nopa)l<eHHH 3JieKTpH1:1ecKHM TOKOM. IlopH.ri;oK HCIIbITaHHH 3am;HTHbIX cpe.n.crn. OcHOBHbie 
Tpe60BaHHH K nepcoHarry, o6cJiy)l(HBaIOIIJ;eMy 3JieKTpoycTaHOBKH H rropsi:.n,oK .n.orrycKa K 
peMOHTHbIM pa60TaM. 

B3pbrnoorracH1>1e CMeCH raJa c B03.n,yxoM. IlpaBHJia rrpe.n,yrrpe)l(.n,eHHH B3pbIBOB. 
0TpaBJI51IOIUaH 11 y.n,y rnaromax crroco6HocT1> raJOB. ToKCR1:1HOCTb npRpo.n.Horo raJa, 

co.n.ep)l(amero ceposo.n.opo.n. 
IToH51THe o B3phmoorracH1>rx o6neKTax, rroMemeHHHX. KaTeropHH B3p1>moorracHocTH. 

XapaKTepHCTHKa o6neKTOB Ha B3p1>moorracHocTb. B3p1>moorracH1>1e CMecH, rrpe.n.en1>1 
B3p1>maeMOCTR. B3p1>moorracHOCTh KHcnopo.D;HbIX 6arrnoHoB. 

TexrtuKa 6e3onacHocmu npu peMoHmHbix pa6omax 
OpraH113aum1 peMOHTHbIX pa6oT c T01:1KR 3peHHH TexHRKH 6e3orracHoCTH. 
I1op51.ll0K rrpoae.n.eHH51 orneorraCHbIX pa6oT BO B3pbIBOOIIaCHbIX IIOMememrnx. IlopH.llOK 

rrpose.n.eHR51 rpy3ono.n.neMHbIX pa6oT. Tpe6oBaHR51 6e3orracHocTR rrpR rrpoae.n.eHHR ocMOTpOB H 
peMOHTHhIX pa60T B KOTJIOBaHax, KOJIO.lJ,UaX H .n.pyrHX Tpy.n;tto.n;ocrynHblX MeCTax. 

TexHHKa 6e3orraCHOCTH rrpH rrpoae.n;eHHH OCMOTpOB H peMOHTHbIX pa6oT Ha BbICOTe. 
I1on1>3oaaHHe rrpe.n.oxpaHHTeJI1>HbIM rroHCOM, orpa)KJleHHe rrrroma.n.oK. 

IlpaBHJia OTKpbITH51 H 3aKpblTH51 3a.L(BH)l(eK Ha o6opy.n.oaaHHH, HaXO.ll51IIJ;eMCH rro.n. 
.L(aBJieHHeM. 

TexHHKa 6e3orracttocTH npH 3KcrnzyaTaUHH acnoMoraTerr1>Horo o6opy.n.oaaHH51 H 
npHcrroco6neHHH, rrpHMeH51eMbIX IIpH peMOHTHbIX pa6ornx. 

Tpe6oBaHH51 rrpaBHJI 6e3orracttocTH npH BbIIIOJIHeHHH raJoonacHbIX pa6oT. 
TexrtuKa 6e3onacHocmu npu noflb30BaHuu KUCJlOmaM.u u uteflO'laMU 
BJIH51HHe KHCJIOT H meno1:1eH: Ha opraHH3M 1:1erroaeKa. 
TexHHKa 6e3orracHoCTH rrpH o6pameHHH c KHCJIOTaMH H merro1:1aMH. IlpaBHJia rrepeB03KH 

H xpaHeHH51 KHCJIOT H meno1:1e:H. BrrHHHHe KHCJIOT H meno1:1eii Ha MeTarrrr1>1. Mep1>1 6e3orracHocTH 
OT B03.n;e:HCTBHH npo.n.yKTOB peaKUHH KHCJIOT H merroqei{ c MeTaJIJiaMH. 

TeMa 1.3 IIpoHJBO.LlCTBeHHhIH TpaBMaTHlM, spe.LJ;Hbie BOJLJ;encTBHH ua opraHH3M 

qeJIOBeKa H npo<l>3a60JICB3HHH 



ITom1THe o rrpoH3BO.UCTBeHHOM TpaaMaTH3Me H rrpo<t>eccHOHa.JibHbIX 3a6oneaaHH.srx. 
03HaKOMJieHHe c rroJio)l(eHHeM o paccne.uoaaHHH H yqeTe HecqacTHbIX cnyqaea Ha 

rrpOI13BO,UCTBe H I1HC'fPYKUHeH 0 paccne.uoaaHHH H yqeTe HecqacTHbIX cnyqaea Ha 
ITOJJ:KOHTpOJibHblX rocTexHa,n3opy PocCHH rrpe.urrpH.srTH.slX H 061>eKTax. 

ITop.sr.noK paccne.noaattm1 rpyrrrroa1>IX, TSl)l(eJI1>IX HecqacTHbIX cnyqaea. ITop.sr.n;oK 
cocTaanemrn aKTOB paccne.[(oaaHH.sI HecqacTHoro cnyqa.s1. 

AHaJIH3 rrpOH3BO.UCTBeHHOro TpaBMaTH3Ma. Propa60TKa Ha OCHOBe MeporrpH.sITHH ITO 
npe.nornparu.eHHIO HecqacTHbIX crryqaea no aHarrorwrn1>IM rrpH'IHHaM. 

lllyM H BH6paum1 Ha rrpOH3BO.llCTBe. ITpH'IHHbl BblCOKHX ypoaHeii rnyMa H BH6pau1rn 
MaurnH Ha npo113ao.n;cTBe. Bpe.n;Hoe ao3,nelicrn11e Ha opraHH3M qenoaeKa a1>1c0Ko ypoaH.sI rnyMa. 
Hapyrnemi:e HOpMaJIDHOH .ne.srTeJIDHOCTH HepaHoli, cep.n;e'!Ho-cocy.n:HcToii H rr11meaapMTen1>HoH: 
CHCTeM, B03HHKHOBeHHe xpoH11qeCKHX 3a60JieBaHHH, yaem1qeHHe 3HepreT11qecKHX 3aTpaT 
qenoaeKa, rrpe)l(.neapeMeHHOe 11epeyrnMneH11e, rrpMryrrneHHe BHHMaHH.sr H 3aMe.zmeHHe peaKUHH 
y pa60TalOlIJ,HX. 

ITpo<t>11naKTHKa He6narorrp1-rnrnoro 803,nelicT8H.sI rrpOH3ao.ncrneHHoro rnyMa 11 8116pau1rn 
Ha pa6oTalOlIJ,HX, 8pe,UHbIX H OTpa8JI.sllOlIJ,HX aemecTB. 

0TBeTCTBeHHOCTb pa6o'IHX H a,nMHHJ.ICTpaUHH 3a Hapymemrn 11paBHJI 6e30IIaCHOCTH HJIH 
crreuHarr1>H1>1x HHCTPYKUHH a 11op.sr.nKe, ycTaH08JieHHOM 3aKOHaMH PoccHlicKoii <I>e.nepauHH 11 
I1pa8HJiaMH 8HyTpeHHero Tpy.noaoro pac11op.sr.nKa. 

AHan113 rrpo<t>ecc110Harr1>H1>IX 3a6one8aHHH. 
ITop.sr.noK paccrre.uoaamrn H yqern 11po<l>3a6oneaaHHH. Propa6oTKa Mepo11p11.s1THH 110 

npe.nynpe)l(,UeHHIO cnyqae rrpo<t>3a6orreBaHHH. 0TqeTHOCTb 110 rrpOH3BO.UCTBeHHOMY 
rpaaMaTH3MY H 11po<t>3a6one8aHH.srM. 

TeMa 1.4 Ilpon3BO~CTBeuuaH cauuTapuH u rurueua Tpy~a 
OcH08H1>1e rroH.sITH.sI o 11poH380JJ:CTBeHHoH: caH11TapH11 H r11r11eHe rpy.na, yToMn.sreMOCTH. 

Pau110Han1>H1>lli pe)l(HM rpy.n.a H OT.llbIXa. Pacrrop.sr.noK pa6oqero .llH.sI. 
I1paa11na JIH'lHoH: rnrneHbI. 
OcH08H1>1e rroH.sITH.sI o CaHHTapH1>1x rpe6oaaHH.sIX K rrpoM1>mrneHH1>IM rrpe.urrpHHTH.srM, 

rrpoH3BO.UCT8eHHbIM 11 ac110MoraTeJI1>H1>IM rroMeru.eHH.srM. CaHHTapHM KnaccH<l>HKauH.sr 
11pOH3BO.llCTB H pa3Mep1>1 caHHTapH0-3alIJ,HTHbIX 30H .nn.sr HHX. 

CaHHTapHhle 11paaMna opraHM3aUMH rrpoM380.llCTBeHHbIX 11pouecco8 H r11r11eHH'leCKMe 
Tpe6oaaHHH K 11pOH3BO.llCTBeHHOMY o6opy.no8aHHIO. 

MeTeoponornqecKMe ycno8M.sr 11poH3ao.ucrneHHOH cpe.n.1>1. OcHOBHbie cnaraeM1>1e 
MeTeoponornqecKHX ycnoa11M:. Bm1.srHHe MeTeoporror11'!eCKHX ycnoaMH: Ha ycrroaHH rpy.n.a 
pa60TalOlIJ,HX. 

HopMbT TeMrrepaTyp1>1, 8Jia>1rnocTH, CKopocnr .llBI-DKeHH.sI ao3.n.yxa a rrpOM3BO.llCT8eHHbIX 
IIOMelIJ,eHH.sIX, pernaMeHTMpyeMJ>Ie caHMTapHblMH HOpMaMH npoeKTHpOBaHHH rrpOMbllllJieHHbIX 
npe.n11pH.sITHH. 

KOHTpOnb 3a TeM11epazypoH: OKpy)l(aIOlIJ,eH cpe.n1>1, BJia)l(HOCTblO, CKOpOCTblO )J,BH)l(emrn: 
ao3.n;yxa. 

IToH.sITHe 0 rrpe.n.eJibHO .norryCTHMbIX KOHUeHTpauH.srx ape)J.HblX aemecTB 8 803.nyxe 
pa6oqeli 30HbI. I1pe.nen1>Ho .norrycTHMbie KOHUeHTpauirn rrapoa He<l>TH, He<t>Tenpo.nyKT08 H rroa 
a B03.llyxe pa6oqeH: 30HbI. 

TeXHH'!eCKHe H rnrneHH'!ecKHe Mepo11pHHTHH .nrr.sr 11pe.n.0Taparu.eHHH He6rraronpH.sITHOro 
803,neH:cTBH.sI MeTeoporrorwrncKHX <t>aKrnpoa. Y cTpolicrno aeHTHJI.srUHH. Btte.zi:peHMe 
cneuo.n.e)l(.llbI, 113roToarreHHOH H3 MaTepHMOB, 11noxo 11poao.n.srm11x HJIH 0Tpa)l(a10m11x Te11rro 11 
OTpa)l(aIOlIJ,HX nyq11cTy10 3HeprHIO. 

Pau110HaJibHoe ocaemeHHe pa6o'!HX MeCT, 11Me10mee Ba)l(HOe r11r11eHH'IecKoe 3Ha'!eHHe. 
HopM1>1 ocaemeHHOCTH (np11MeH11TeJibHO K naM11aM HaKamrnaH11.sr) 11 proMemeHHe 

caenm1>HHKOB, ycTaHoaneHH1>1e ITpaaHJiaMH 6e3orracHOCTH a He<l>rnHoli H rroo8oii 
npOMbllllJieHHOCTH. 



OcHOBH1>1e HopMbI no pa3Mememuo cam1rnpHo-61>ITOBbIX noMememrit 

CattHTaptt1>1e Tpe60BaHm1, npe.u·Mrnn.sieM1>1e K cHa6)KeHH10 Bo.uoii pa6oTaIOlllHX Ha 

npoMhIIIIJieHHbIX npe.urrpHHTHHX. ITpasHna IIOJ1b30Bamrn IIHTI>eaoii ao.uoH:. Tpe6oBamrn no 

CHCTeMaTHqecKoMy o6ecrreLJ:eHHIO pa60TaIOlllHX ropHY:HM rnnaHHeM. 

HopMbI 6ecnnaTHOH a1>1.uaqn pa6oq11M cneu:o.n:e)K.LJ.hI, cneu:o6ya11 H npe.uoxpaHHTeJibHbIX 

np11cnoco6neHHH. ITopH,n:oK BbI.D.a1IB cneu:o.n:e)K.LJ:bI H cneu:o6ya11. 

OcHOBH1>1e cpe.ucTsa HH.D.HBH.D.YaJII>HoH: 3amHTbI. 

MapKHpOBKa cpe,ll.cTB HH.D.HBH.D.YaJII>HOH 3alllHTbI. 

Cym.ecTBy10m11e THilbI npoMhIIIIneHHhIX nponrnora3oB. Y CJIOBHH npMMeHeHHH B pa6oTe 

Toro HJIH HHOro THna npOTHBOra3a. 

K11cnopo.D.Hb1e H30nHpy10mHe perettepaTHBH1>1e pecnHpaTopbI, 11x KpaTKM TexHHqecKa.si 

xapaKTepHCTHKa, ycJIOBHH npHMeHeHHH Toro HJIH HHOro nma pecn11paTopa. 

Me.uHKo-caHHTapttoe o6cny)KHBaHMe pa60qHX. ITepMO.D.HqecKHe Me,ll.ocM0Tp1>1. 

I'u2ueua mpyoa Ra6opauma xu.Mw1ec1<020 aHaJlU3a 
Tpe6oaamrn 6e3onacttocTH K rroMem;eHHHM na6opaTopHli: HaJIHl.J.He BbIXO.UOB, 

ocaemem1e noMemeHHH, pa601:1a.si noaepxHOCTb CTOJIOB, xpatteHHe orHeorracHbIX BemecTB, 

BeHTHJIHU:HH. flpHMeHeHHe cneu:o.ue)K.LJ:bl If cpe.ucTB HH.LJ.HBH.D.YaJibHOH 3al.[(HTbl. 

TeMa 1.5 3JieKTpo6eJonacuocTb 
Cneu:mp111:1ecKHe oco6eHHOCTH 3Kcnnyarnu:m1 3JieKrpoycTaHOBOK Ha npe.D.rrp1rnTHHX 

OTpaCJIH. 0CHOBHbie npH1IBHbl HecqaCTHbIX cny1:1aeB OT B03.D.eHCTBlrn 3JieKTpHl.J.eCKOro TOKa. 

T epMHqecKoe, 3neKTpOJIHTH1:1ecKoe H 6lrnnornqecKoe B03.D.elicTBMe 3JieKTpHt.J.ecKoro TO Ka 

Ha opraHH3M 1:1enoaeKa. 

3neKTpHl.J.eCKHe TpaBMbI, 3JieKTpHqeCKHH y.uap. <l>aKTOpbI, orrpe,ll.eJIHIOI.I.:(He xapaKTep If 

nocne.D.CTBHH nopa)KeHHH l.J.eJIOBeKa 3JieKTpHl.J.eCKHM TOKOM. 3 neKTpHl.J.eCKOe conpOTHBJieHHe 

Tena Y:eJIOBeKa. y CJIOBHH, npH KOTOpbIX B03HHKaeT onaCHOCTb nopa)KeHHH qenoBeKa 

3JieKTpHY:eCKHM TOKOM. ITona.ueHHe l.J.eJIOBeKa B 3JieKTpHl.J.eCKYIO ceTb, Mepbl no crraceHHIO ero H 

OKa3aHHe nepBOH ITOMOIUH. fIOHHTHe 0 I1IaroBOM Hanp.si)KeHHH. 

KnaccmpHKaU:HH IIOMemeHHH no 3JieKTpo6e3onaCHOCTH B 3aBHCHMOCTH OT xapaKTepa 

OKpy)KaIOmeH: cpe,Ubl B COOTBeTCTBHH c «flpaBHJiaMH ycrpoiicTBa 3JieKTpOYCTaHOBOK». 

floMeIUeHHe 6e3 IIOBbIIlleHHOH orraCHOCTH. floMemeHHH c IIOBblllleHHOH orraCHOCTblO. 

floMemeHHH oco6o orracHI>I. 

3aIUHTHbie Mep1>1 B 3JieKTpoycTaHOBKax no rrpe.uoTspameHHIO rropa)KeHHSI JIIO.D.eii 

3neKTpHt.J.eCKHM TOKOM. 3aIUHTHoe pa.3.ueneHHe. KoHTponh H rrpoqmnaKTHKa rroape)K.LJ:eHHH 

H30JIHUHH. 

3auwrn o6ecrreqemteM He.uocryrrHOCTH 3JieKTpHqecKHx u:eneH:. 3aIUHTHoe 3a3eMneHHe. 

Tpe6oBaHHSI, npe,ll.'bSIBJIHeMbI K Ja3eMJIHIOIUHM ycrpolicTBaM. THIIbI HcKyccTBeHHbIX H 

ecTeCTBeHHbIX 3a3eMJIHTeJieH. 3amHTHOe 3aHyJieHlfe. 3aIUHTHOe OTKJilOqeHHe. KnaccmpHKauHSI 

3aIUHTHblX cpe.ucTB, npMeHSieMblX B 3JieKTpOYCTaHOBKax . .Vfaon11py101.[(He 3aIUHTHbie cpe.D.CTBa. 

Oco6eHHocTH JaIUHThI OT crnTHt.J.ecKoro 3JieKTpH1:1ecTBa o6opy.uoaaHHH, KJiaccmpHKaU:HH 

B3pbIBOOnaCHOCTH noMemeHHH H OTKpbITbIX rrpOCTpaHCTB no « flpamrnaM 6e3onaCHOCTH B 

Hecl>rnHoli H fa30BOH npOMbIIIIJieHHOCTH». 
CHmKeHHe HHTeHCHBHOCTH B03HHKHOBeHHSI 3apSI.D.OB CTaTHqecKoro 3JieKrpHqecTBa 

no)l.60pOM CKOpOCTH )l.BH)KeHH.H semecTB, HCKJIJOqeHHeM pa36pbI3rnBaHHH H pacn:ornemrn 

semecTB, OTBO.D.OM 3JieKrp11qecKoro 3ap.si.na, rro.n6opoM rroaepxHOCTeli rpeHHSI, Ol.J.HCTKOH 

rop10q11x fa.308 H )KH.ZJ;KOCTeH OT rrpHMeceH:. 

0TBO.D. 3apH.D.OB CTaTHl.J.eCKOro 3JieKTpHl.J.eCTBa, HaKanJIHBaIOIUHXC.H 

3neKTponpoBO.D.HIUHe HO.Uhl. 3a3eMJieHHbie 30HbI, IIOMOCTbl H pa6oqHe 

ToKonpoBo.D.Silll.M o6ysh. 

TeMa 1.6 IlpoTHBono~apnbie MeponpHHTHH 

Ha JIIO.D..SJX. 

nnoma.D.KH. 



OcHOBbI rrpoTHBorro:>KapHoH: rrpo<PmrnKTHKH. OrracHOCTb B03HHKHOBeHHH rro:>Kapoa Ha 
rrpe.nnpHHTHHX HetPTHHOH H ra30BOH rrpOMbIIIlJieHHOCTH. 06max xapaKTepHCTHKa IIO:>KapHOH 
orracHOCTH rop10qHx aemecrn (TeMrrepaTypa BCIIbIIIlIGI, TeMrrepazypa aocrrrraMeHeHm1, 
CaMOBOCIIJiaMeHeHHe, B3pbIBOOIIaCHOCTb ). 

0 CHOBHbie HCTOqHl.fKH (HMIIYJibCbl) BOCIIJiaMeHemu1 ropIOqHX aemecTB Ha 061>eKTax. 
ITpamrna ae,neHHH OTKpbITbIX orneBhIX pa6oT. 06lll.He npaaHna xpaHeHHH o6THpoqttoro 

MarepHana. KoHTpom, 3a HcrrpaaHOCTblO pa60TbI JJieKTporrpoaoJJ.KH, JJieKrpoHarpeaaTerreH:, 
JJieKTpOJJ.BHraTeneH:. 

Cnoco601 TyIIIeHH.SI ropxm11x rnep.ni,ix BernecTB, MaTepnanoa H orneorracHoIX :>KHJlKOCTeH: 
B MeTanJrnqecKHX pe3epayapax H eMKOCT.SIX. llpHMeHeHHe BOJJ.bl npH zyIIIeHHH rnep.D;bIX 
aemecTB H orraCHbIX :>KH.ZJ.KOCTeH. 

f a3oo6pa3Hbie H nopomKoo6pa3Hbie cpe.ncrna no:>KapoTyIIIeHHH. THnbI H npHHUHII 
)J.eHCTBIUI OrHeTyIIIHTeneii (:>KHJJ.KOCTHbJe, neHHbie, fa30Bbie, cyxHe). 

ITpoTHBono:>KapHbIH HHBeHTapb, npHMeHHeMblli Ha HetPTHHbIX H ra30BbIX 
MeCTOpO>K)J.eHHHX, IIO:>KapHaH CHrHMH3auHH H CBH3b. 

Ilpomueono:>1capHbie mpe6oeaHUfl 6 ;za6opamopuu 
Tpe6oBaHHH IIO:>KapHOH 6e3onaCHOCTH rrpH pa6ore c HetPTblO H He<PTerrpo,nyKTaMH, 

nerKoaocrrnaMeHHIOIUHMHCH >KH.ZJ.KOCTHMH (JIB)!(). Tpe6oBaHHH rro:>KapHoli 6e30IIaCHocTH rrpH 
pa6oTe c orneorraCHbIMH nerKonezyqHMH aemecTBaMH. 0CHOBHbie npHqHHbI B03HHKHOBeHHH 
no>Kapa. TipoTHBono:>KapHbie MeporrpHHTHH. HeJJ.onycTHMOCTb rrpHMeHeHHH OTKpbrroro orHH, 
nm1<apttb1e nocTbI, no:>Kapttax oxpaHa, rrpoTHaorro:>KapHbie npHcrroco6nettm1, rrpH60pbI H 
cHrttanHJaUHH. ITpaairna TyIIIeHHH no:>Kapa B03HHKIIIero rrpH: BCIIbIIIIKe ortteorracHbIX rreTyq}[x 
aemecrn; B03ropaHHH CIIHpTa, He<PTH H He<PTerrpo,nyKTOB H .np. llpHMeHeHHe 
qeThipexxnopHcToro yrnepo.na, rreHHoro H yrneKHcJIOTHbIX orHezyIIIHTene:H. 

Pa1AeJI 2. 06opyJJ.oBaHHe na6opaTOpHH: (24 qaca) 

TeMa 2. 1 Oprauu1aum1 Tpyna B Jia6opaTopuu 
CTpyKTypa H 3a,l:{aqH 3aBO.ZJ.CKHX XHMHqeCKHX na6opaTOpHH B coaeprneHCTBOBaHHH 

XHMHKO-aHanHTHqecKoro KOHTpOJIH rrpOH3BOJJ.CTBa. 
XHMHqecKHe na6opaTOpHH, HX Ha3HaqeHHe H xapaKTep. 
OpraHH3aI.J;HH TpyJJ.a B na6opaTOpHH. 
06m11e ycnoBHH TpyJJ.a. Pau110HanoHax opraHH3auHH TpyJJ.a pa6oqero Mecrn na6opattTa. 

HOT a na6opaTOpHH. Meporrp1rnTHH no oxpatte TpyJJ.a na6opaHTOB B na6opaTop1rnx. 
ITOBblllleHHe KBMHtPHKauHH pa6oTHHKOB na6oparnpmr. 

TeMa 2.2 CaunTapuo-TexuuqecKoe 06opy,1J,oeauue Jia6opaTopuu 
BoJJ.OCHa6:>KeHHe na6oparnpHH: Kattan1nauHx, no.norrponoJJ.HM ceTh; BHyTpeHHH:H 

BO.ZJ.OIIpOBO.ZJ.; MarncTpanbHbie Tpy6b1. CTOHKH H Tpy6hI, IIOJJ.BOJJ.HIUHe BO.ZJ.Y K rrpH60paM; 
BOJJ.03arropHbIH KpaH; BbIBO.ZJ. CTOqHbIX 
IIOJib30Bfillll.SI MHM. BOJJ.HbIB 3aTBop. 
JJ.HCTHJIHpOBaHHOH BOJJ.OH, ee rronyqeHHe 
rrpOH3BOJJ.HTeJibHOCTb. 

ao.n; paKOBHHbl H CJIHBHbie BOpOHKH; IIpaBHJia 
U:eHTpaJIH30BaHttoe o6ecrreqeHHe na6opaTopHH 

B na6opaTopHH. THIIbI rreperoHHbIX arrrrapaTOB, Hx 

BHJJ.bI seHTHJIHUHH: rrp1uoqHax H BhITH>KHax. OcymecrnnettHe MeCTHOH aeHTHJIHUHH rrpH 
IIOMOIUH OTCOCOB, rra6opaTOpHbIX BhITH>KHbIX LllKa<Poa, acnHpaUHOHHhIX CHCTeM H 30HTOB. 

KoHCTPYKUHH BhITH>KHbIX ycTpolicTB. 
KoMMYHHKau1rn, IIOJJ.BO.ZJ.HM1>1e K BbITH>KHhIM rnKa<PaM. 06meoo6MeHHM aeHTHAAUHH. 

IloHHTHe KpaTHOCTH o6MeHa B03JJ.YXa. 

TeMa 2.3 ra10- " )JICKTpocua6~euue Jia6opaTOpHH 
fa3oaax ceTh B na6oparnpHH. 3anopHbIH aeHTHJih Ha ra3oaoli MarHCTpanH. IloJJ.BOJJ.Ka 

raJa K pa6olJHM CTOJiaM. f a30Bbie ropenKH. ITpoaepKa repMeTH"l!HOCTH ra3onpoao.ZJ.a. Crroco6b1 
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o6ttapy)f{eHHH H MepbI JIHKBH.nauHH yTetIKH ra3a. ITpHMeHem1e a rra6opaTOpmrx C)f{H)f{eHHoro 
rop10qero ra3a. 

OcaeTHTeJibHa.H H CHJIOBa.H ceTb. Pacnpe.nemnerrbHbie rn:HTKH. IToHHTHe o .nonycTHMOif: 
Harpy3Ke. 

ITpe.uoxpaHHTeJIH. 3rreKTpoHarpeaarerrhHbie npH60pbI, npaaHrra pa6oTbI c HHMH. 
TepMOCTaThI. BKJIJOqeHHe ::meproeMKoro o6opy.noaamrn. Py6HJibHHKH. 3a3eMrrettHe 
:meKrponpH6opoa. lllTencerrhHbie po3eTKH, HX ycraHOBKa. 

TeMa 2.4 JlafiopaTOpHaH nocy,11.a, MeTaJIJIH'ICCKOe ooopy,11.oBaHne H Jia6opaTOpHblH 
HHCTpyMeHTapuu 

Jla6opaTOpHa.H nocy.ua H3 cTeKJia, qiapqiopa, nrracTHHhI H nrracTMaccbI. Tpe6oaauHs.r K 
Heit <l>H3HKO-XHMHtieCKHe xapaKTepHCTHKH creKJia. MaTepHarrblibie 6aHKH, 6yrhmH, MepHa.H 
rrocy.na, KOJI6b1, crnKaHbI, npo6HpKH H crreuHarrhHbie npH6opbI. IIpamma OtfHCTKH 
rra6opaTOpHOH IlOCY.llbl H xpaHeHHS:I ee B rra6opaTOpHH. 

Merarrrrw1ecKoe o6opy.uoaattHe na6oparopHH. Ha3HatieHHe IIITaTHBOB H no.uoeMHhIX 
CTOJIHKOB. y CTpOHCTBO .UJISI nepeMeIIIHBaHHS:I )f{H,llKOCTeH:, HX THilbl H npaBHJia pa6oTbl c HHMH. 

y CTpOHCTBO, Ha3HatieHHe H npHMeHeHHe <l>HJibTp - npeccoa H ueHrpH<l>yr, npaBHJia HX 
ycTaHOBKH B rra6opaTopHH. 

HHcrpyMeHThI H npHcnoco6rreHHSI, npHMeHSieMbie B rra6opaTopHH. 

TeMa 2.5 06opy,a:osauue JJ.JIH oT6opa npo6 
fa30Bble mmeTKH. 06opy.uoaaHHe ,llJIS:I OT6opa )f{H,llKOCTeif:. ~Yilbl .UJISI OT6opa CbIIlYtIHX 

MaTepHaJIOB. 
06opy.noaaHHe .UJISI H3MeJibtiemrn: npo6b1. 
THnbI npHMetts.reMbIX a rra6oparopHH .npo6HJIOK. CrynKH. 
06opy.uoaattHe .UJISI ycpe.ntteHHSI norryqeHHOH npo6h1. CMecHTerrH. ,[(eJIHTerrH. 
IIpaaHrra xpaHeHmr aHarrHTHtiecKoif: npo6b1 B rra6oparopHH. 
Becoaoe o6opy.uoaattHe H aecoaa.H KOMHara 
Ha3HaqeHHe, ycrpoif:CTBO H o6opy.uoaaHHe XHMHqecKHX CKJia,llOB H xpaHHJIHlll. 

OprattH3aum1 cKna.ncKHX rr0Meruem1ti rrpH na6oparopHs.rx. 
PeaKTHBhI o6rueynor pefonerrhHbie H cneUHarrhHbie. ,[(erreHHe HX no tfHCTOTe. 
YnaKOBKa H pac<PacoaKa peaKTHBOB. 
Tapa .UJISI xpaHeHHSI ChmytfHx aeruecTB, )f{H,ll"Kocreif: H ra3oB. 
XpaHeHHe orneonacHbIX H SI.llOBHTbIX semecTB, )f{H,llKocreif: H ra3oB. 3amHrn peaKTHBOB 

OT arrarn H OKCH.na yrrrepo.ua(IV) H3 B03.nyxa, npoaepKa HX coxpaHHOCTH npH ,llOJirOM xpaHeHHH 
H MeTO.D.hI OtfHCTKH. PereHepa:uHs.r .nparo:ueHHhIX Merannoa H3 orpa6oTaHHhIX pacTBopoa H 
conei1:. 

CKJia.UbI .n1rn xpatteHHH KHCJIOT. Mx ycrpoif:cTBo. IIpHcnoco6rreHm1 .nrrs.r nepeB03KH, 
rrepeHOCKH H pa3JIHBKH KHCJIOT. 

AaapHHHbIH .nyIII. CKna.ucKHe noMerueHHSI .nrrs.r xpaHeHHSI rrerKoaocnrraMeHSIIOIUHXCSI H 
ropIOtfHX 6arrJIOHOB, o6opy.nosaHHe .UJISI HX TpaHCilOpTHpOBKH. 

TeMa 2.6 06opy,11.osauue JJ.JIH co3,11.aunH BbICOKoro JJ.3BJieHHH u BaKYYMa B 
na6opaTOpHHX 

06nacTb npHMeHeHH51 noBbIIIIeHHoro .naarreHHSI B na6oparopHoif: npaKTHKe. ITpH60pb1 
.nm1 npoae.n.eHH51 peaKUHH no.n .n.aaneHHeM. Cnoco6h1 C03,l1.aHHSI BhICOKOro .naarreHHSI. 

ITpttMeHeHHe aaKyyMa a na6oparnpHoif: npaKTHKe. BaKyyM-JIHHHSI H BaKYYMHhie 
r py6onpoao.nh1, npoaepKa HX repMeTHtIHOCTH. KoHrporrhHO-H3MepHTeJihHbie npH60pbI Ha 
aaKyyM - JIHHHSIX. BaKYYMHM na6oparopHas.r rexHHKa. 

PaJJJ.eJI 3. AHarrHTHtiecKas.r XHMHSI (64 tiac) 



TeMa 3.1 OcttOBHble cBeJJ.eHnH no o6meii xuMuu 
BemecTsa. MoneKyJibI H aTOMbI. XHMH'IeCKHe 3JieMeHTbI. CHMBOJibI XHMHqecKHX 

3JieMeHTOB. lfaCTbie semecrna H CMeCH. I1poCTbie H CJIO:>KHbJe aemecrna. 5IsJieHHe ¢H3HqeCKHe 

H XHMHqeCKHe. XHMH'IeCKHe peaKUHH, HX npH3HaKH. ATOMHCUI H MOJieKym1pHCU1 MaCCbI. Mom.­

e)J.HHHUa KOJmqecrna semecrna. qHCJIO Aaora.n.po. 3aKOH IIOCTO.HHCTBa COCTaBa Bell(eCTBa. 

XHMHqecKHe ¢opMyn1>1. BaJieHTHOCTb aTOMOB 3JieMeHTOB. 

ATOMHO-MOJieKyJI.HpHoe yqeHHe. 3aKoH coxpaHeHH.H Macc1>1 semecrna. XHMHqecKHe 

ypaBHemrn. THTibl XHMHqeCKHX peaKUHH. f eHeTHqecKrui: CB.H3b Me)l{.[(y OKCH)J.aMH, 

rn.n.poKCH)J.aMH H COJI.SIMH. IlepHO)J.HqecKHH 3aKOH H rrepHO.[(HqecKrui: CHCTeMa XHMHqecKHX 

3JieMeHTOB ,l1:,11.MeH.n.erreeaa. CTpoeHHe aToMa. 

I1oJIO>KeHHe :.meMeHTOB naHHbIX nonrpynn B nepHO.[(HqecKOH CHCTeMe, CTpOeHHe 

aTOMOB, ¢H3HqecKHe H XHMHqecKHe CBOHCTBa. 06Il(lie CBOHCTBa MeTaJIJIOB. 

3rreKTpOXHMHqecKHH PM Hanpsi::>KeHHH MeTaJIJIOB. MeTaJIJibI rrraBHbIX rronrpyrrn 1-11 rpynn 

nep1rnnHqecKoii CHCTeMbI XHMHqecKHX 3JieMeHTOB. )Kene3o. fanorett1>1. Ilonrpynn1>1 cepI:.I, 

aJorn, yrrrepona. 

OcHOBbl opraHHqecKOH XHMHH. OpraHHqecKrui: XHMH.H- XHMHSI coe.[(HHeHHH yrrrepona. 

TeopH.H XHMHqecKoro CTpOeHH.H opraHHqeCKHX semecrn. 3neKTpOHHCUI npHpona XHMHqeCKHX 

CB.H3eii. I1pHponHI:.Ie HcTOqHHKH yrneaonoponoa H HX nepepa6oTKa. 

TeMa 3 .2 TeopeTn'leCKue ocuOBbl Ka'leCTBettuoro auaJiu3a 
ITpenMeT aHaJIHTHqecKoii XHMHH. KaqecTBeHHbIH H KOJIHqecTBeHHblli aHaJIH3 

HeopraHHqecKHX H opraHHqecKHX semecTB. 3a.n.aqlf aHaJIHTl{qeCKOH XHMHH no aHaJIHTHqecKOMY 

KOHTpomo TeXHOJIOrn:qecKHX rrpoueccoB. POJib aHaJIHTl{qeCKOH XHMHH B IIOBbIIIIeHHH KaqecTBa 

nponyKUHH. 06mHe npe.n.crnBJieHmI 0 pacTBopax, pacTBOpHMOCTH ra30B, :>KH.[(KOCTeH H rnep)J.bIX 

aemecTB. Cnoco6bI Bbipa:>KeHHH KOHUeHTpauHH: H roMoreHHOH H reTeporeHHOH CHCTeMaX. 

OcttOBHbie THIIhI XHMHqecKoro paBHOBeCH.H (KHCJIOTHo- ocHOBHhie peaKUHH, peaKI.J,HH 

OKHCJieHH.H-BOCCTaHOBJieHHH H KOnneKcoo6pa30Bamui:). ITpencTaBJieHHe 0 KOHCTaHTax 

paBHOBeCHSI B XHMHqecKHX peaKI.J,HSIX pa3JIHqHbIX THIIOB. 06mee IIOHHTHe 0 CKOpOCTH 

XHMHqecKOR peaKI.J,HH. 

TeopH.H :meKTpOJIHTHqecKOH .[(HCCOUHaUHH. ,[{HCCOUHaUH.H KHCJIOT, OCHOBaHHH H coneil. 

CTeneHb .[(HCCOUHaUHH H KOHCTaHTa .[(HCCOI.J,HaI.J,HH. KnaccH¢HKaUH.H 3JieKTp01IHTOB 110 CTerreHH 

.[(HCCOI.J,HaI.J,HH. <l>aKTOpbI, BJIHRJOm;He Ha CTeneHb .[(HCCOI.J,HaUHH cna6bIX 3JieKTpOJIHTOB. 

HanpaaneHHe XHMHqecKHX peaKI.J,HH a BO.Ll.HhIX pacrnopax. PasttoaecHx B BO.llHbIX 

pacrnopax cna6oi1 KHCJIOTbI. CMecH cna6oi1 KHCJIOThI H ee conH; B BO.[(HbIX pacTBopax cna6oro 

OCHOBaHHSI, CMeCH OCHOBaHHH H ero COJIH. HoHHOe npOH3BeneHHe BO.[(hl. IloH.HTHe 0 

aonoponttoM H rnnpoKcHnHoM noKaJaTenxx. CaoiicTBa 6ycJ.>epttbIX pacTBopos. 

PeaKUHH oca:>K)leHHH B XHMHqecKOM aHanH3e. IToHXTHe o rronHoTe ocm1<neHHH. 

I1poH3aenettHe pacrnopHMOCTH. <l>aKTop1>1, orrpenemnomHe pacrnopHMOCTb oca.n.KoB. 

AMopcJ.>tt1>1e H KpHcTanJIHqecKHe oca.n.KH. HcTHHHI>Ie H Konn0Hntt1>1e pacTBOpI:.1. 

IToH.HTHe 0 KOMIIJieKCHhIX coe,n;HHeHHHX H HX OCHOBHbie xapaKTepHCTHKaX. 

MeTponorHqecKHe OCHOBhI aHaJIHTHqecKOH XHMHH. OcHOBHhie 3TaIII:.I aHaJIH3a. B1>16op 

cxeMbl H MeTO.[(hI aHaJIH3a. 0T6op H IIO.[(fOTOBKa rrpo6 K aHaJIH3Y. 

OcttOBHhie MeTO.Ll.hI pa3.n.eneHHR (oca)l{,[(emrn, 3KCTpau1-rn, xpoMaTorpa¢HH), npHHUHIIhI H 

3a.n.aqH KaqecTBeHHOro H KOJIHqecTBeHHOro aHaJIH3a. 

MeTO.[(hI KonwrecrneHHoro aHaJIH3a, HX KnaccH¢HKaum1. XHMHqecKHe, cJ.>H3HKO­

XHMHqecKHe H ¢H3HqecKHe, HX xapaKTepHCTHKa H OCHOBHbie rrpe.[('b.HBJI.HeMbie Tpe60BaHHH. 

CoapeMeHHhie HarrpasneHHH pa3BHTH.H KOnHqecrneHHoro aHanH3a. 

TeMa 3.30cuosb1 Ka'leCTBeuuoro auaJIH3a 
3a.n.a'lH KaqecTBeHHOro aHaJIH3a, ero XHMHqecKHe, ¢H3HqecKHe H ¢H3HKO-XHMHqecKHe 

MeTo,n;bI. BH.D.hI aHaJIH3a B 3aBHCHMOCTH OT HasecKH aHaJIH3HpyeMoro semecTBa H KonHqecTBa 

onpe.n.eJI.HeMOfO KOMIIOHeHTa. XapaKTepHbie peaKI.J,HH KaTHOHOB H aHHOHOB. KnaccmpHKaI.J,Hsi: 



HOHOB H .n;eneHHe HX Ha aHa.JIHTHlfeCKHe rpynnbl. ,[(po6HbIB H CHCTeMan11!eCKHH xo.n; aHaJIH3a. 

XapaKTepHCTHKa aHaJIHTHlfeCKH:x peaK:u;Rli: l.J:YBCTBHTeJibHOCTb H H36RpaTeJibHOCTb 

(ceneKTHBHOCTb). I1pHMeHeHRe peaKUHH o6pa3oaaHHH oca.n;Ka. OKparneHHbIX coe.n;1rneHHH, 

BbI.UeJieHIUI ra3a B MeTo.n;ax o6Hapy)l(eHHH. 0CHOBHbie npHeMbl BbIIlOJIHemrn MeTO.UOB 

o6ttapy)l(eHJ:rn: npofa1poqm,1e, MHKpOKpHCTaJIJIOCKOilH'feCKHe, KaneJibHbie, nHpOXHMHqecKHe 

peaKUHR; pa3.n;eneHHe oca,nKa H pacrnopa cPHJibTJ)OBaHHeM H ueH-rpR<l>ympoaatt1-1eM; 

npoMbrnamrn oca.n;KOB. 

ITocy.n;a, peaKTHBbI H npH6opbr B Me-ro.nax o6Hapy)l(emrn H 11.n;eHTH<i>HKaUHH. OcHOBHbre 

npHeMbI OT6opa aHaJIH3HpyeMOH npo6b1 B pa3HbIX arperaTHbIX COCTO.SIHm1x H peareHTOB ,[(JI$1 

o6ttapy)l(eHHH HOHOB aemecrn. Tpe6oaaHHH 6e3onacHoCTH Tpy.n;a. 

0KHCJIHTeJibHO-BOCCTaHOBHTeJibHbie peaKUHH B MeTo.n;ax o6Hapy)l(eHIDI HeopraHHqecKHX 

coe.n;HtteHHH. ITomITHe 06 3JieKTpo.n;HOM noTeHUHaJie. OcttOBHbre HeopraHHqecKHe 11 

opraHl1lfeCKHe OKl1CJil1TeJI11 H BOCCTaHOBl1TeJI11, HCilOJib3yeMbie B KaqeCTBeHHOM aHaJIH3e. 

Hanpasnett11e peaKUHli H cnoco6br ero H3MetteHI1$1. 

Knacc11<P11Kau11H KaTHOHOB H attHOHOB no aHaJIHTHlfeCKHM rpynnaM. CHcTeMaT11qecKHli 

xo.n; aHaJil13a CMeCH 110HOB. ,[(po6Hble peamH11. J1CIIOJib30BaHHe peaKUHH npe.n;aap11TeJibHOro 

OKHCJieHl1H 11 BOCCTaHOBJieHHH np11 pa3.n;enemrn HOHOB. AHaJIH3 HeH3BeCTHOro aemecrna. 

TeMa 3.4 OcuoBhI KOJIH11ecTeeuuoro auaJIHJa 
06mae IlOHHTHH 0 KOJIHtieCTBeHHOM aHaJIH3e 11 ero 3a.n;aqax. 0T6op npo6bI. 

Teopen:itieCKHe OCHOBhl rpaBHMeTpH'feCKOfO aHaJIH3a: OCIDK.naeMM 11 BeCOBM <PopMbI. fIOJIHOTa 

oca)l(.n;eHHSI, lfHCTOTa oca,nKa. Bhr6op npoMhIBHOH )l(H.ZJ:KOCTH. Bec1:.r H a3aern11BattHe. 

Onpe.n;eneHHe co.uep)l(aHIDI anam B pa3JIHlfHbIX aemecrnax. <l>aKTop rrepec1!eTa. PactfeT 

KOJIH'fecTBa oca.n;HTeJISI 11 npOM:hIBOlfHOH )l(H.D;KOCTH. Pact.J:eTbI npH rpaBHMCTJ)H1IeCKOM atta.JIH3e. 

TotfHOCTh aHaJIH3a H crroco6br ee rrOBhIIIIeHIDI. l1cT01!H11KH ourn6oK. I1p11Mephr 

rpaBHMeTpH'feCKHX onpe.n;eJieHHH. 

OcHOBhI Tl1TpHMeTp11qecKoro aHaJil13a. ITOHSITHe 0 KHCJIOTaX .H OCHOBaHIDIX c II03HUHeli 

AppettHyca 11 EpettcTett.n;a-noypH. KHcnoTHO-octtoattoe TH-rposaHHe. l13MepeHHe o6oeMoB 

pa6oq11x H CTaH.n;apTHhIX paCTBOpOB. flpHroTOBJieHHe pa6ot.J:HX H CTatt.n;apTHhIX paCTBOpOB. 

KacJIOTHO-OCHOBHhre HH.ZJ:HKaTOphr. Texmrna THTposaH.HSI. PacqeT:hI B THTpHMeTpHqecKOM 

attaJIH3e. Tpe6osaHH.SI 6e3orracHocT11 Tpy.n;a. 

KnaccH<l>HKaUHSI MeTo.n;oa THTpHMeTpHt.J:ecKoro aHaJIH3a. Tpe6oaaHHH K peaKUH.SIM B 

THTpHMeTJ)HlfeCKOM aHaJIH3e. I1pHeMbl THTJ)OBaHH.SI: np.SIMOH, o6paTHhIH, KOCBeHHbIB. 

l1H.UHKaTOphI. OnTHMaJI:hHI:.Ie ycnosHSI THTpoaaHH.SI. 

MeTO.ll KHCJIOTHO-OCHOBHoro THTpoaaHHSI, ero TeopeT11qecKHe OCHOBhI. I10HSIT11e o 

nocTpoeHHH KpHBblX THTpOBaHl1SI. flpHMepbI onpe.ueneHHH. 

X11M11Ko-attaJIHT11qecKHe xapaKTepHCTHKH 3JieMeHTOB, HCIIOJib3yeM:hIX B <l>H3HKO­

XHMHlfeCKHX MeTo.n;ax aHa.JIH3a. KnaccH<i>HKau1rn <l>H3.HKO-XHMH1IeCK.HX MeTO.D;OB, KpaTKM 

xapaKTepHCTHKa H o6naCTH rrpHMeHeHH.SI. 

OcHOBHhre cae.n;eHHSI o pe<PpaKToMeTpHH. 3aKOH o-rpa)l(eHHH H nperroMJieHHSI caern. 

ITp116op1:.r .n;nH onpe.n;eneHHSI noKa3aTeJI$1 nperroMrreHH.SI, npHHUHTI ero .n;elicTBH.SI H yc-rpoifcTBo. 

I1pHMepbI KOJIHlfeCTBeHHbIX onpe.n;eneHHH. 

OcttOBHbie cse.n;eHHSI o <PoTOMeTpH'feCKHX MeTo.uax. Teope-rHqecKHe ocHOBbI 

cpOTOMeTp11'-IeCKOro MeTo.n;a. 3aKOHbl nornomeHl1.SI 3JleKTpOMarHl1THOfO 113JiyqeHl1SI, 11X 

MaTeMaT11qeCKOe Bbipa)l(eH11e. flp11'-111HbI OTKJIOHeH11.si: OT OCHOBHOfO 3aKOHa CBeTorrornomeHHSI. 

Cnoco61:.1 MOHOXpOMaTl13a:u;HH IlOTOKa 3HeprHH. <l>OTOMeTJ)l1lfeCKHe Bl13YaJibHble MeTO.ZJ:bI: 

cTatt.n;apTHbIX cepHH 11 cpoTOMeTpHqecKoro T11TpoaaH11.SI. IToH.SITHe o cpoTo3cpcpeKTe H 

cpOT03JleMeHTe. <l>oT03JieKTJ)HlfeCKM KOJIOpHMCTJ)l1H. I1pHMepbI KOJIH'feCTBeHHhIX orrpe.n;eneHHH. 

OcHOBHhre cse.n;eHHSI 06 3JieKTporpaBHMe-rpHH. 3neK-rporrH3 H 3aKOHbI <l>apa.n;eSI. 

BtternH11H: 11 attyTpeHH11H: 3JieKTpona3, ycrros11SI .llJISI ero npose.n;eHHSI. Y cTaHOBKl1 mm 

3JieKTporpaBHMeTpHH. I1p11Mepbl KOJIHlfeCTBeHHbIX onpe.n;eneHl1H. 



TeMa 3.STexHn'lecKnii aHaJIHJ Ha nponJBO.llCTBe 
Ha:rna11em1e u MeTO.UhI TexHu11ecKoro aHarrma. 0T6op cpe.nHeii npo61>1 TBep.n;1>IX H 

)KH.ZJ;KHx BemecTB. MeTo.n1>1 onpellen emrn Bnarn BhicyunrnaHHeM. 

M eTOllhI onpelleJieHH.sI nnoTHOCTH )KH.UKOCTeii c noMOII.J;bIO apeoMeTpoB. Onpe.neneHHe 

TeMnepaTy phI nn aBnemrn H 3aCThIBaHH.sI ropIO'IHX MaTep11:arroB. TeMneparyphI pa3MSII'qeHH.sI 11 

Kanneo6pa30Battm1, cnoco6h1 HX onpe.ueneHHSI. 

MeTO):(bl onpel(enemrn TeMneparyp BCnhIIIlKH H BOCilJia.MeHeHHSI B npH6opax OTKpbITOro 
(B OTKpbITOM THrrre) H 3aKpbITOro THna. 

Bsi:3KOCTb a6comoTHaSI, OTHOCHTeJlbHaSI, KHHeMaTHtJ.ecKasi: H ycnoBHaSI. E.u,HHHU:bI 
H3MepeHH.s!. y CTpOHCTBO BHCK03HMeTpOB. 

MeTOll onpeneneHH.s! ¢paKU:HOHHOro COCTaBa He¢Tenpol(y KTOB neperOHKOH Ha 

CTaHl(apTHOM npH6ope no 3Hrnepy . flpoBe,U,eHlfe HCnbITaHHH npOCTblX JiaKOKpaco'IHbIX 

npOllYKTOB. Onpe.u,eneHHe nnoTHOCTH, B.sI3KOCTH H U:Bern. MeTO.U.bI ra3oBoro aHaJIH3a. 
y CTpOHCTBO H npHMeHeHHe fa30aHaJIH3aTopoB. 

MeTOllhI npoBe.u,emrn XHMH'IecKoro attarrma yrrrepo.n;HCTbIX H HH3KonernpoBaHHhIX 

CTarreii Ha o6meM co.uep)l(aHHH yrrrepo.na B cnnaBax. 

Onpe.z:i:en eHHe XHMHt.JeCKOro COCTaBa cnnaBOB Ha Me,U,HOH OCHOBe, a TaK)Ke 
KOHU:eHTpaU:HH JiaTeKCOB Ji( rrporrHTOqHbIX paCTBOpOB. 

Onpe.z:i:eneHHe OCTaTKOB Ha CHTe npH nocese HHrpe.n;HeHTOB. 

flpHrOTOBJieHHe nnaCTH¢HKaTOpa. 

Tpe6osaHHsi: 6e3onacHOCTH Tpy.na. 

TeMa 3.6 CTaHJJ:apTnJai.-nH u KOHTpOJib Ka'leCTBa npOJJ:YKi.-nn 
CTaH.napT113au;11si:, ee o6oeKT, 3a.n;aq11 11 ponb B noB1>IIIleHHH Ka11ecTBa npo.u.yKU:HH, 

y cKopeHHe Hay'IHO-TeXHHt.JeCKOro nporpecca. KaTerOpHH H BH):(bl CTaH.n;apTOB, HX 

x apaKTepHCTHKa, rrop.s!llOK yTBep)KJJ:eHH.s! H BHe.n:peHH.sI. 
Crntt.z:i:apTbI no 6e3orracttocTH TPY .na. OpraHH3au;11si: rocy .uapcTBeHHoro Ha.ZJ;3opa H 

Be,UOMCTBeHHOro KOHTpOJISI 3a BHe.npettHeM H co6JIIO)leHHeM CTaH.u,apTOB H Kat.JeCTBOM 

Bbmonttsi:eMbIX pa6oT. OTBeTCTBeHHOCTb npe.nnpHSITHSI 3a BhmycK npo.u.yKU:HH, He 

cooTBeTcTsy10meii crnH.n;apToM H TY. 

CHCTeMa ynpaBJieHHSI KalJeCTBOM BbillOJIHSieMbIX pa60T. <l>opMbI H MeTO.UbI KOHTpOJISI Ha 

npe.nnpH.s!THSI. 
OpraHH3au;11.si aHaJIHTH'IeCKoro KOHTponsi: npoH3Bo.ncTBa. Ha3Ha11eHHe H pon1> 

u:eHTpaJibHOH H u:exOBbIX XHMH'IeCKHX na6opaTOpHH B aHaJIHTH'IeCKOM KOHrpone npOH3BO,UCTBa 

H pa3pa6oTKe HOBOH peu.enTypbI. 

MeTO}lbl aHaJIHTH'IeCKOro KOHTpOJI.s! npOH3BO}lCTBa: MapKHpOBOt{HbrH CKOpbIB (3KCrrpecc­
MeTO.n), KOHTponhHhIH H ap6HTpa)I<Hbiif. KottTponhHhie ToqKH npoH3BOJJ:CTBa. KottTpOJib Cbiphsi:, 

nocryrra10mero Ha 3aBOJl B cooTBeTCTBHH c fOCTa.MH MJIH TY. 

focy.napcTBeHHhrH CTaH}lapT (fOCT), ero Ha3Ha'IeHHe H co.uep)KaHMe pa3.UeJIOB. fOCT 

Ha xMMH'IeCK)'IO npo.nyKUHIO, ero xapaKTepHCTMKa. KoHrpoJib TexHonomqecKoro npou:ecca B 

uexOBblX na6opaTOpH.s!X. OT.nen TeXHHlJeCKOro KOHTpOJISI (OTK), ero ¢YHKUMM. na6opaTOpH.s! 

OTK. floJIHhIH aHaJIM3 roToBoii npo.uyKU:HH no fOCTaM. floKa3aTenH KaqecTBa. flacrropT Ha 

roTOBYIO npo.u,yKUHIO. Pa3perueHHe OTK Ha B1>mycK roTOBOM npo.ny KUHH. 

PaJJJ:eJI 4. CneKTparrhHbie MeTO.lJ.bI Mccrre.u,osaHHSI (3 8 qac) 

TeMa 4.1 TeopeTn'lecKne ocnOBbI cneKTpocKonuqecKnx MeTO.llOB uccJie.llOBannH 
OcHOBHhie KpHTepHH o6oe.u,irneHMSI pa3Hoo6pa3HhIX ¢H3H'IeCKHX MeTO.U.OB aHaJIH3a B e.u,HHblli 

KJiacc cneKTpOCKOnH'IeCKMX MeTO.UOB. flpHpo.na 3JieKrpOMarHHTHOro M3JIY'IeHH.s!, pa3JIHt.JHbie 

THTihI ero B3a11Mo.neiicTs11.si c BemecTBOM. OcHOBHbie xapa1<Tep11CTHKH m rryt.JeHHSI (qacToTa, 

,LlJIHHa BOJIHbl, BOJIHOBOe t.JHCJIO ). 3neKTpOHHbie, KOJie6aTeJibHbie, BpamaTeJibHbl e, cnHHOBbie H 

.si.nepHbie nepeXO)lbl. CneKTpbl HCnycKaHH.s!, norrromeHHSI H pacce.HHHSI aTOMOB, HOHOB H 



MOJieKyn. Ba:>1rnei1ll111e xapaKTepHCTHKH cneKTpanbHbIX JIHHHH (noJIO)l(eHHe, HHTeHCHBHOCTb, 
wHp1rna). 

TeMa 4.2 Ilpuuuunuam.uan cxeMa cneKTpocKonu11ecKnx H3Mep~uuu B mo6ou 
o6JiacTn cneKTpa 

OcHOBHhie Y3JibI cneKTpanbHOH ycrnHOBKH. HcrnqHHKH :meKTpoMarHHTHOro 113nyqeHH5l. 
MoHoxpoMaTH3ar.urn H3nyqeHH51, 6noK-cxeMbI cneKTpoMeTpos, 11x Knaccmp11Kau1151 
(MoHoxpoMaTOpb1, non11xpoMaTOpb1, cBeTOcpHJibTpbI). XapaKTepHCTHKH cneKTpanbHhIX 
np116opos. I1pHeMHHKH H3JIYl!eHHSI (cpoTOrpacjmqecKHe, cporn:meKTp11qeCKHe, cqeT cpoTOHOB) . 
)J.oCTOHHCTBa H He,D;OCTaTKH cpoTO:meKTp11qecKHX ,neTeKTOpOB. fIOH51THe 0 myMax, pa3JIHqHbie 
THilbl I.IIyMOB. 

TeMa 4.3 TexnnKa u MCTOAHKH HK cneKTp ocKonuu 
Annapazypa HK cneKTpocKon1111, npo3paqHhie MaTepHanhI, npiffOTOBJieHHe o6pa3U.OB. 

AnnapaTypa cneKTpocKon1111 KP, npe11Myr.uecrna na3epHbIX 11cToqm1KoB ao36y)l(,neHm1. 

TeMa 4.4 MeTOALI JJieKTpouuou cneKTpocKonuu 
CneKTpOCKOIIHSI B BH.llHMOR H ynhTpacpHoneToaoii (Y<l>) o6nacTH. 3neKTpOHHI>Ie 

crreKTpbI rrornor.ueHIDI H 3MHCCHH (moM1rnecueHU.HH). Knacc11cpHKau.m1 11 OTHecem1e 
3JieKTpOHHbIX rrepexo.nos. HHTeHCHBHOCTH nonoc pa3JIHqJibIX rrepexo.uoa. ITpaa11na oT6opa 11 
HapyllleHH51 3anpeTa. 0 cneuHcpHKe 3JieKTpOHHbIX cneKTpOB nornor.ueHH51 pa3JillqHbIX KJiaCCOB 
coe,nHHeHHH. 

TeMa 4.5 XpoMaTorpa«t>nH KaK MCTOA pa1.r.eJieHHH H auaJIU3a BCIUCCTB 
06r.uM TeopHH xpoMaTOrpacp11qecKoro pa.3,neneHHH. Knacc11cp11Kau11H 

xpoMaTOrpacpHqecKHX MeTO,UOB no arperaTHOMY COCT051HHIO no,UBil)KHOH H HeIIO,UBH)l(HOH cpa.3, 
no MexaHH3MY npouecca pa.3.uenemrn H no cnoco6y se.ueHHH npouecca pa3.uenemrn. OcHoBHbie 
xpoMarnrpacp11qecKHe noHHTH51. 

H,neHTHcpHKauIDI 11 KOJrnqecTBeHttoe onpe.uenett11e aemecTB MeTO.UOM 
fX.ITpHHUHIIHaJibHM cxeMa ycTpOHCTBa ra3oaoro xpoMaTorpacpa. OcHOBHbie THnhI 
)leTeKTOpoa, 11crronI>3yeMbIX B ra30BbIX xpoMaTorpacpax. OcHOBHbie BHJlhI KOJIOHOK, Haca.uoK 
(aacop6eHTOB) H HeIIO,UBmKHbIX )l(H,UKHX cpa.3 . 061.UM aHaJIHTHqecKM xapaKTepHCTHKa 
ra3oxpoMaTOrpacp11qecKoro MeTO,na. 06nacTb np11MetteHHH ra3oaoii xpoMaTOrpacpHH. 

Pa1.r.eJ1 5. 0Ka3aHHe rrepaoii Me,UHUHHCKOH IIOMOIIJ,H (24 qaca) 

HH.UHBHJlYMbHbIH rraKeT H anTeqKa. Ha6op MeJlHKaMeHTOB 11 nepeB5130qffbJX cpe.llCTB. 
I1pas1rna nOJib30Bamrn HMH. 

ITepaM IIOMOI.Uh rrp11 ym116ax, BhIBHxax, nepenoMax, nopa)l(eHHHX 311eKTp11qecKHM 
TOKOM, o6MOpO)l(eHHH, Q)l(Orax H .llPYfHX HecqaCTHbIX cnyqMx. 

Cnoco6b1 ocTaHOBKH KpoaoTeqemrn. 
Hano)l(emrn llIHH np11 nepenoMax. 
I1op51.UOK y.uaneHHR IlOCTpa,UaBlllero 113 30HbI .ueil:CTBIDI 3JieKTpllqecKoro TOKa. 
ITpHeMbI 11cKyccTBeHHoro .UbIXaHHH. TpaHcnopTHpOBKa nocTpa.n;aanrnx OT MecTa 

HeCt.J:aCTHOro cnyqa51 K Me,UrryHKTY. 
Y .uyma10r.uM H OTpaBJI51IOI.Ua51 cnoco6HocTb np11po.uttoro 11 nonyTHoro HecprnHoro ra3a, 

OKHCH yrnepo.lla, napos 6eH3HHa 11 Jlpyrnx ra3oB. 
ITpoCMOTp BH)leOcpHJibMOB no OKa3aHHIO nepBOH noMOI.IIH nocTpa.uaBllIHM OT 

HecqacTHoro crryt.J:a51. 

Pa3ACJI 6. 3KonornqecKHH MOHHTOpHHr (20 qac) 



3aKOH PoccnlicKOH <l>e.uepaU.HH «06 oxpaHe oKpy>KaIOI.IJ.eH: cpe.uhl>>. 

3KonornqecKne npaBa H o6.SI3aHHOCTH rpa>K.n;aH PoccHH. 

A.n;MHHHCTpaTHBHa.SI H 10pHJJ;Ht.IecKa.SI orneTcTBeHHOCTh pyKOBOJlHTeneii rrpoH3BOJlCTBa H 

rpa>KJJ;aH 3a HapyllleHH.SI B o6JiaCTH pau.HOHaJihHOfO rrpHpOJJ;OIIOJih30BaHH.SI H oxpaHbI 

oKpy>KaIOI.IJ.eli cpe.n;hI. 

3arp.SI3HeHHe aTMoccpephI, ao.n;, 3eMeJib. Ilpo.n;yKThI 3arp.S13HeHH.SI H crroco6b1 HX 
nepepa6oTKH H yrn:JIH3au.mi:. 

CB.Sl3h Me>I<JlY pau.HOHaJihHhIM rrpHpO.UOHCnOJih30BaHHeM H COCTO.SIHHeM OKpy>KaIOI.IJ.eli 

cpe.nhr. Pecy pcoc6eperaIOI.IJ.He, :meproc6eperaIOI.IJ.He TexHonornH. 

C03)laHHe HOpMaJibHOfO 3I<OJIOrnt.IeCI<Oro COCTO.SIHH.SI OKpy>I<aIOI.IJ.eH cpe)lbl B 30Hax c 

HCTOt.IHHKaMH 3arp.S13HeHH.SI OKpy>KaIOI.IJ.eli cpeJJ;bI. 

Mo.uenHpoaattHe 3KonornqecKHX c1uyau.Hii, nporH03HpoaaHHe nocJie.n;cTBHH 

TeXHOJIOrnt.IeCKHX BbI6pocoa c yt.IeTOM KJIHMaTHt.IeCKHX YCJIOBHH, oco6eHHOCTeli JlaHJJ;IIIacpTa, 

pacnOJIQ)KeHH.SI COU.HaJibHbIX 06beKTOB. 

0t.IHCTHbie coopy>KeHH.SI (HCITOJib30BaHHe HMM06HJIH30BaHHbIX cpepMeHTOB H MHKpo6HbIX 

cpHJibTpOB ). 

bHO.nerpamrn H 6.HOKOHBepCI-l.SI OTXO.ll.OB npOH3BOJJ;CTBa. 

Ee3oTxo,nHhie TexttonorHH. 

MeTO.n;hI peKyJihTHBaU.HOHHhIX pa6oT. 03eJieHeHHe npOMbIIIIJieHHbIX 30H c y t.IeTOM 

peKOMeH.naU.HM npOMhllIIJieHHOH 60TaHHKH. 

Pa1.uen 7. Ilpo.H3Bo.ncrneHHOe o6yt.IeHHe (122 qaca) 

TeMa 7.1 BBo.uuoe JaHHTne. IlnCTpyKTa:>K no 6e1onacuocTu Tpy.ua, :meKTpo- u 
no:>Kapuou 6e1onacuocTu ua npe.unpnHTHH 

Ponb rrpOH3BO.lJ.CTBeHHoro o6yt.IeHH.SI a cpopMHpoaaHHH HaBbIKOB 3cpcpeKTHBHoro H 

Ka':leCTBeHHOfO rpy.na. 

3ttat.IeHHe co6JI10,neHH.S1 Tpy.n;oaoil: .UHCU:HnJIHHhI a o6ecnet.IeHHH I<at.Iecrna pa6oT. 

OpraHH3aU:H.SI KOHTpoJI.SI Kat.IecTBa pa6oT, BhmOJIH.si:eMhIX y'laI.IJ.HMHC.SI. 

03HaKOMJieHHe yqaIUHXC.SI c yqe6HbIMH Jia6opaTOpH.SIMH, pe)l(HMOM pacrrop.si:.n;Ka, 

nop.si:.n;KOM rronyt.IeHH.SI H c.n;at.IH HHCTpyMeHTa H npHcnoco6JieHHH; paCCTaHOBKa HX no pa60t.IHM 

MeCTaM. 

HttcTpyKTa)K no 6e3onaCHOCTH Tpy.ua. 03HaKOMJieHHe c OCHOBHbIMH BH)laMH H 

rrpHqHHaMH TpaaMaTH3Ma. Ilpe.n;yrrpe>K.n;eHHe rpaBMaTH3Ma; nOJib30BaHHe 3am;HTHbIMH O'lKaMH; 

orpa)K,neHHe onacHhIX MecT; npHeMbI 6e3onacHoro BhmonHeHH.SI pa6oT. 

Pa36op HHCTPYKU:HH no 6e301iacHocm rpy.na, no>KapHOH 6e3onacHocTH H 

3Jier<Tpo6e3onacHocTH. 

IlpaaHna noJih30BaHH.si: HarpeaaTeJihHhIMH npH6opaMH. MephI npe.uocTopO)l(HOCTH npH 

IIOJ1b30BaHHH arpeCCHBHbIMH H orHeonaCHbIMH )I(H.lJ.KOCT.SIMH H ra3aMH, a TaK>Ke .sl.[(aMH. 

3aI.IJ.HTHOe 3a3eMJieHHe o6opy .noaaHH.sl. Ilepaa.SI nOMOI.IJ.b npH nopa>KeHHH 3JieKrpHt.IeCKHM 

TOKOM. 

Ilo>KapHa.SI 6e3onacHOCTh. IlpaBHJia noae.n;eHH.si: npH no.si:aJieHHH no>Kapa, nop.si:.noK 

Bbl30Ba IlO>KapHOH KOMaHJI.bl, npaBHJia nOJib30BaHH.sl nepBHt.IHbIMH cpe,UCTBaMH 

no>KaporyllleHH.si:. MephI no npe.nynpe>KJI.eHHIO no>Kapoa. IlpaBJrna noJib30BaHH.SI 

ornerymHTeJI.SIMH. 

TeMa 7.2 TexuuKa Jia6opaTopHbIX pa6oT 
ITpaKTH':leCKOe 03HaKOMJieHHe c ycTpOHCTBOM H OCHaI.IJ.eHHeM pa6oqero MeCTa 

na6opaHTa xnM11qecKoro aHaJIH3a, npoao,nKru.rn ra3a, 3JieKTpHt.IecTaa, BO.Uhl, c>KaToro B03.n;yxa H 

aaKyyMa. Yxo.n 3a pa6ot.IHM CTOJIOM, no.n;roTOBKa ero .n;JI.SI npoae.neHH.SI aHaJIH30B. MbITbe H 

CYIIIKa XHMHt.IeCKOH nocy Jlhl o6I.IJ.ero Ha3Hat.IeHH.sl, H3fOTOBJieHHe 3THKeTOK H Ha.D.IlHCeH JlJI.SI Hee. 



0T6op peaKTHBOB H rrpHrOTOBJlem1e pacrnopoB .n:m1 MbITbSI IIOCY.D:bl XHMH'leCKHMH 
crroco6aMH. MbITbe XHMH'-leCKOH IIOCYJJ:bI o6mero Ha:maqeHHSI XHMHqecKHM H CMelliaHHbIM 
crroco6aMH. Bb16op pacrnop11Tem.1, crroco6 ero oqHcTKH. ITpoaepKa rrocy.n:&1 Ha qHcTozy. 

OcaoeHHe rrp11eMoB pa6oTbI c HarpeBaTeJibHbIMH rrpH6opaMH. CyrnKa XHMHqecKoH: 
IIOCY.D:bl rrpH HarpeBaHHH. Pe3Ka CTeKJISIHHbIX rpy6oK H rrarro11eK, OIIJlaBJieHHe HX KOHI.J;OB. 
Crn6am1e H OTUITHBaHHe rpy6oK. 

Tio.n6op, caepneHHe H o6pa6oTKa rrpo6oK. 1-hrornaneHHe rrpOMbIBKH. 
OcsoeHHe rrpHeMoB HarpesaHH.si:, cy1IIKH H rrpoKarrHaaHH.si:. 
ITposepKa HcrrpaBHOCTH TepMOMeTpoB. Orrpe.n:enem1e TeMnepazyp&I KHrreHH.si: H 

nnasnemrn semecTB. 
Y CTaHOBKa TeXHH11ecKHX secoa. Orrpe.n:eneHHe TeMrrepaTypbI KHrreHH.si: H rrnaanemrn 

aemecrn. 
Y CTaHOBKa TeXHHqecKHX secoa. Orrpe.n:eneHHe ttyneaoii TO~H. B3aemHBaHHe rnep.D:bIX 

Ten, 3arrHCb pe3ynbTaToB. Yxo.n: 3a aecaMH. B3.si:THe HaaecoK CbIDYllHX H )l(HJJ:KHX aemecrn. 
l13MenbqeHHe He60JibIIIOro KOJIH'ICCTBa coneii:. 
OcaoeHHe rrpHeMOB CMenmaaHH.si: rnep.D:bIX aemecrn H )l(HJJ:KOCTeii. 
ITp11rornanem1e orrpe.n:eneHHoro KOJIHt.Iecrna (Macc&I) pacrnopa semecrna 3a.n:aHHOH 

rrpoueHTHOH KOHUCHTpaUHH H3 aemecrna (6e3BO.D:HOro H KpHCTaJIJIOrHJJ:parn), H3 pacrnopa 
6onee BbICOKOH KOHUeHTpauHH. 

Orrpe.n:eneHHe apeoMeTpOM IIJIOTHOCTH 80.lJ:HbIX pacrnopoa KHCJIOT, COJieH H menoqeif; 
HaXO)l(JJ:CHHe HX KOHI.J;eHrpaUHH no IIJlOTHOCTH. 

ITpnrornarrettne orrpe.n:eneHttoro o6'beMa pacrnopa 3a.n:attHoii KoHu;eHrpaUHH H3 
semecrna (6e3ao.n:ttoro H KpHcTarrnorn.n:paTa), H3 pacrnopa npoueHTHOH H MOJISipttoH. 
KOHI.J;CHTpau1rn. 

Qq11cTKa semecrn. Bb16op cpHJibTpy10mero MaTepHarra, 113rornanett11e cpHnbrpa. C6opKa 
ycrnHOBKH .n:n.si: cpHJibTpOBaHHSI. QqHCTKa XHMHqecKHX semecTB OT MexaHHqecKHX rrpHMecei.f. 
OcsoettHe rrpHeMoB rrpoM&IBaHH.si: oca.n:Koa rrpH cpHJibTpoaaHHH H ueHTpmpyrnpoaattHH. 
Qq11cTKa )l(HJJ:KHX aemecrn .D:HCTHrrn.si:uHeli. C6opKa npH6opa .n:n.si: rreperoHKH. OqlfCTKa aemecrn 
B03fOHKOH H KpHCTaJIJIH3auHeH. 3KCTpaKUIDI aemecTB. 

ITorrrrettHe rrooa. Pro6opKa, MhITbe H c6opKa arrrraparn KHrrrra. McrrbITaHHe ero Ha 
repMeTH'IHOCT& H 3ap.si:.n:Ka. ITonyt.IettHe ao.n:opo.n:a, HCIIbITaHHe ero tta llHCTOTY. 0llHCTKa 
so.n:opo.n:a rrpH IIOMOmH rrpOMblBOqffbIX CKJI.sIHOK. 

IT011yt.IeH11e, oq11cTKa. CynIKa 11 co611pattHe KHcnopo.n:a. Pro6opKa, MbITbe 11 c6opKa 
fa30MeTpa, 3aIIOJIHCHHe ero fa30M. 

0T6op H no..uroTOBKa rrpo6 .D:JISI attarrH3a. Oroop nepaHqttoii: cpe,utteii: rrpo6bI. Ee 
H3MeJib1IettHe, rrepeMenrnaamre H KBaprnaaHne. 0T6op H rro.n:roTOBKa na6oparnpHbIX rrpo6, a 
TaK)Ke rrpo6 MeTaJIJlOB. 0T6op npo6 pacrnopOB H3 :meKTpOXHMHqeCKHX BaHH. Tiepeae.n.eHHe 
semecrna B pacrnop pacrnopettHeM B KHCJIOTax H cnnaaneHHeM. Orrpe.n:erreHHe pH cpe.D:bI. 
ITpHroTOBJieHHe peaKTHBOB c HCIIOJib30BaHHeM cnpaaoqHHKa no aHaJIHTHqecKOH XHMHH. 
06r1eH11e KaneJibHOMY aHaJIH3Y Ha cpapcpopOBOH IIJiaCTHHKe. 

OanaJleHHe ocHOBHbIMH rrpHeMaMH rpaBHMeTp11qecKoro (aecosoro) attarrH3a. 
Tio.n:roTOBKa pa6oqero Mecrn, rrocy.n:hI H rra6opaTopttoro o6opy.n:oaaHIDI K pa6oTe . .[(oae,n.eHHe 
6IOKCa, cpapcpopoaoro THrJISI H THrJI.sI c cpHJibTPYIOmHM .D:HOM .no IlOCTOSIHHOH MaCCbI. ITpHeMbI 
oT6opa ttaaecKH .n:n.si: aHaJIH3a. Onpe.n:eneHHe co.n:ep)l(aHIDI anarH a aHaJIH3HpyeMbIX MaTepHarrax. 
Be.n:ettHe 3arrHceH: H pacqeToB rrpH rpaaHMerpHqecKOM attarrH3e. 

Oana]leHHe ocHOBHbIMH npHeMaMH THTPHMeTpnqecKoro ( o6neMHoro attarrH3a). 
IToJlroTOBKa pa6oqero Mecrn H o6opy.n:oaaHH.sI K pa6oTe. OcaoeHHe npHeMOB OT6opa )l(H.D:KOCTeli 
IlHIICTKOH, 3aIIOJIHeHH.sI MepHOH KOJI6bI, 610peTKH, OT6opa BCilOMOraTeJibHbIX peaKTHBOB 
MepHbIM UHJIHH.D:pOM. 0TcqeT o6oeMa )KH.D:KOCTH no 610peTKe, TOqffOCTb OTCqeTa. TipoBepKa 
o6oeMHbIX MepHbIX Korr6, nHneTOK, 610peToK, KannH pacrnopa H3 610peTKH. ITpiffOTOBJieHHe 
CTatt.n:apTHbIX pacrnopoa H3 cpHKCaHaJIOB. ITpHroTOBJieHHe paCTBOpOB HH.D:HKaTopoa: pa6011Hx 
paCTBOpOB KHCJIOTbl H meJIO'IH, HX CTaH,n:apTH3aUH.sI. 



TeMa 7.3 06yqeuue ocuoBaM TexuuqecKoro auaJIHJa 
11ttcTpyKTa)I< no 6e3onacttocrn H npaB11naM BHyrpeHHero pacrrop5.!JJ.Ka. 
Onpe.n.eneHHe co.n.ep)l(aHHH B0.11.bI no .[(11Hy-cTapKy. Cnoco6b1 npaBHJlbHoro oTc"tfeTa 

061,eMa BO)l.bI B npHeMHHKax. Onpe.n.eneHHe co.n.ep)l(aHH5.! B0.11.hI B secoBhIX rrpoueHTax. 
OcBoeHHe npMeMoB pa60ThI c n1.n.pocTaTHtieCKHMH secaMH Mopa-BeCTcPan5.!, no.n.roTOBKa 1:1x K 
pa6oTe: npoBepKa HyneBOM TO"lfKH no .11.HCTHJIJIHpOBaHHOH B0.11.hI; BbICYllIHBaHHe nonrraBKa H 
[(HJlHH)l.pa attanH3HpyeMOM )l(HJJ.KOCTbIO c TeMnepazypoii 200C; rrorpy)l(eHHe B Hee nonrraBKa; 
ypaBHOBennrnaHHe KOpOMbICJia c IlOMOIUbIO pa3HOBeCoB; OTC"lfeT TIJIOTHOCTH. 

Onpe.ueneHHe TeMnepaTyphI; Karrnena.n:eHH5.!, nnasrreHH.H ropIO"lfHX MaTepManos, 
BCilhlWKH B np116opax OTKpbITOro H 3aKpbITOro THna. 

Onpe.n.eneHHe KHHeMaTH"lfeCKOH B5.!3KOCTH Hecl>Tenpo.zzyKTOB pa3JIH"lfHbIX )l(HJl.KOCTeH. 
I1o.n.roTOBKa BHCK03HMeTpa K pa6oTe, KanM6pOBKa H onpe.n.erreHMe ero IlOCTOHHHOH. 

I1paKTH"lfeCKOe 03HaKOMJieHHe c ycTpORCTBOM BHCK03HMeTpa 3Hrrrepa H nplieMaMH 
pa60Tbl c HHM npH onpe.n.erreHHH ycrrOBHOR B5.!3KOCTH Hecl>Tenpo.zzyKTOB. 

Onpe.n.erreHHe <l>paKUHOHHOro COCTaBa Hecl>Tenpo.zzyKTOB MeTOJJ.OM neperoHKH B KOJI6e. 
AHan113 npo6 npHp0.11.HhIX, npoMhmmeHHbIX H TonoqHbIX raJoB Ha raJoattanH3aTopax 

rnna Opca. I1o.n.roTOBKa np1:16opa K pa6oTe. I1pMrornaneHHe norrrornTeJibHbIX pacrnopos. 
3anOJIHem1e nornoniTeJlbHbIX H ypaBHHTeJJbHblX cocy.n.oB COOTBeTCTBYIOIUHMH pacrnopaMH, 
nposepKa repMeTH"lf'HOCTH oT.n.errbHbIX KpattoB H Bcero npH6opa B uerroM, npoBe.n.eHHe aHanH30B. 

<l>M3HKO-XHMH"tfecKHe CBoiicrna npHpOJJ.HbIX ao.n.. Onpe.n.eneH1:1e nnoTHOCTH apeoMeTpOM 
H IlHKHOMeTpOM, 3anaxa, npo3pa"lf'HOCTH. KnacCHcPHKaum1 BOJJ.. llleCTHKOMIIOHeHTHbIR COCTaB 
BO.Ubl. 

Onpe.n.errett1:1e )l(eCTKOCTH, ruerro"lf'HOCTH, co.nep)l(aHH5.! )l(eJie3a, HOHocyrrhcl>aTa, cyxoro 
OCTaTKa H MHHepan113au1rn B0.11.bl. 

I1pHrOTOBJleHHe pacrnopOB pa3HOH HOpMaJibHOCTH correH:, KHCJIOT, ruenoqeif. 
I1pHroTOBJieHHe THTpHpOBaHHbJX pacrnopoB. y CTaHOBKa THTpa, THTpHpOBaHHe pacrnopa 

aeruecTBa. 
Be.n.ett1:1e 3anMceii B na6oparnpHOM )l(ypttane. 
I1p1:1Be.n.ett1:1e pa6oqero MecTa B nop5.!JJ.OK. 

Cooe :>1CaHue n aKmuttecKux u ;ia6o amo HblX 3aHRmuu 

.N'!! TeMLI HauMeHoBauue n aKTH'lecKoro 33HHTHH 

7.3 I1 
7.3 
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7.3 
7.3 erOHKOH 

TeMa 7.4 CaMOCTOHTeJILHoe BbIDOJineuue pa6oT Jia6opauTa XHMH'lecKoro auaJiuJa 
4-ro p33pHua 

BhrnonHeHHe Bcex BH.11.0B pa6oT no npoBe.n.eHMIO aHanH30B, BXOJJ.5.!IUMX B o6H3aHHOCTH 
na6opaHTa XHMH"lfeCKoro aHaJIH3a 4-ro pa3p5.!,na B COOTBeTCTBHH c Tpe6oBaHH5.!MH pa6oqeli 
HHCTPYKUHH H npaBMJiaMH TeXHHKH 6e3orracHOCTH. 

Onpe.n.eneHMe pH cpe,nbI, TeMnepazyp KHIIeHH5.! M nrraBrreHH5.!, rrpoueHTHoro co.n.ep)l(attH5.! 
Bnarn B attaJIH3MpyeMbIX MaTepManax. 

I1p0Be,nett1:1e attaJIH30B. C6opKa na6opaTOpHhIX np116opoB, nposepKa HX Ha 
repMeTH'-IHOCTb. 3anHCb pe3yJibTaTOB aHaJIH30B. 0CBOeHHe ycTaHOBJieHHbIX HOpM speMeHH H 
HOpM pacxo.ua :meprnH, Cblpb5.!, MaTepHanOB npH co6JIIO.n.eHHH TeXHH"lfeCKHX ycnOBHH Ha 
shmonH.HeMbie pa6oTbI. Pau1:10HaJihHaH opraHH3aUHH Tpy.n.a Ha pa6oqeM MecTe H osrra.n:eHMe 



rrepe.llOBhlMH MeTOJlaMH TPYJla. TexHwiecKWI JKcrrrryarnn:IDI H yxo)l 3a rrpH6opaMH, 
06opy,nosam1eM, rra6opaTOpHOH IIOCY.llOH H HHCTpyMeHTOM. 

CaMOCTOHTerrhHOe BhmonHem1e pa6oT cornactto KBarrHcpHKaUHOHHOH xapaKTepHCTHKH 
rra6opaHTa XHMH4eCKOro aHaJIH3a 4-ro pa3p51Jla IIO)l Ha6mo)J.eHHeM HHCTPYKTOpa 
rrpOH3BOJlCTBeHHOro 06r1eHH5!. 

KaarrHcpHKal.lHOHHWI rrpo6HWI pa6orn. 

4. OUEHKA KA 11ECTBA OCBOEHIDI IlPOrPAMMhl 

<l>opMbI KOHTPOJI51 ypoBHH OCBOCHHH COJJ.epJKaHHH nporpaMMbl! 

- HTOrOBhIH 3K3aMeH (KBaJIHcpHKaUHOHHbIH 3K33MeH). 06y4aIOI..UHHC51 Cl.J:HTaeTCSI 
arrecTOBaHHhIM, eCJIH HMeeT IIOJIQ)Kl:ITeJibHbie oueHKH (3, 4 Milli 5) no BCeM pa.3,ZI.eJJaM 
rrporpaMMhI, BhIHOCHMhIM Ha 3K3aMeH. 

Bonpocb1 HTorosoro 3K3aMeua 
1. BHJJ.hI aecos. ITpaB1rna B3BenrnBaHIDI. 
2. BHJJ.bI rrepeMenrnsaHHSI. 
3. Bh1cynmsattHe rnep.n.hrx H :>KHJlKHX semecrn. 
4. ,l(HCTHJIJJHposaHHWI, 6HJJ.HCTHJJJIHpOBaHHWI, )J.eHOHH3HpOBaHHWI BO)J.a. 
5. 113Mepemre H peryrrHpoaaHHe TeMrrepazypbI. TepMoMerpbI. 
6. KorJJ.a oca:>I<JJ.eHHe Cl.J:HTaIOT rrpaKTHl.J:eCKH rrorrHbIM? KaK Jl06RThCSI rrorrHOTbI oca)KJlemrn? 

KaKHe IIOTepH OCa)].Ka JJ.OIIYCTHMbI B rpaBHMeTplm? floqeMy rrpH BbmerreHHH OCa)].Ka 
crreeyeT H36eraTb 6orrhmoro H36bITKa pacrnopHTeJISI? 

7. MepHWI rrocyJJ.a. ITpaBHJia HCIIOJib30BattH51. 
8. MeTOJJ. onpe)J.erreHH51 BJia:>KHOCTH TBep,UbIX aemecTB (H COJJ.ep:>KaHHSI BO.Uhl B 

KpHCTaJIJJOrH,ZI.parnx). 
9. M bITbe H cyurna na6opaTopttoif rrocyJlhI. 
10. HaJoBHTe HaH6orree urn po Ko rrpHMeHSIIOW:Hec.si: MeTO.llbI OCaJJ.HTeJibHOro THTpoaamrn. KaKHe 

Tpe6oBaHH51 rrpeJJ.'bSIBJISIIOT K peaI<UH.si:M OCa:>KJleHIDI B THTpHMeTpH1ieCKOM aHaJIH3e? 
11. HaJOBHTe rrepBHtJHbie CTattJJ.apTHbie aemecrna B rrepMaHraHaToMeTpHH, y1<a:>KHTe HX 

cpaKTOphI 3KBHBarreHTHOCTH H HaIIHIIIHTe coorneTCTBYIOW:Me rrorrypeaKUHH. HaJOBHTe 
rrpH1iHHY HeycTOHl.J:HBOCTH pacrnopa nepMaHraHaTa KaJIHSI H HaIIlillIHTe ypaaHem1e 
COOTBeTCTBy10meif peaKUHH. 

12. 06rn:WI H crreUHaJihHWI rrocy )].a B XHMHl.J:eCKOM aHarrH3e. 
13. 0KaJaHHe Jl0Bpaqe6HOH IIOMOI..UH IIOCTpa)J.aBIIIeMy rrpH OTpaarreHHH fa.33.MH. 
14. 0KaJaHHe JJ.0Bpaqe6HOH IIOMOI..UH rrocTpa)].aBIIIeMy rrpH rropa:>KeHHH 3JieKTPHqeCKHM TOKOM. 
15. 0KaJaHHe .uoapaqe6HOH IIOMOI..UH IIOCTpaJJ.aBIIIeMy rrpH TepMHl.J:eCKOM O:>Kore. 
16. 01<aJaHHe )J.0Bpaqe6HOH IIOMOW:H IIOCTpa)].aBIIIeMy npH TpaaMaTHl.J:eCKHX rrope3ax. 
17. 01<aJaHHe JJ.0Bpaqe6HOH IIOMOIIJ:H IIOCTPa)].aBIIIeMy rrpH XHMHl.J:eCKHX O:>Korax. 
18. OrrpeJJ.erreHHe BH3KOCTH. 
19. Orrpe.uerreHHe conep:>KaHHH BOJJ.hI (MaccoaWI H o6'heMHWI .llOJISI) B ttecpTH 11 :>KH.llKHX 

HecpTenpo.n.yKrnx no MeTOny ,l(HHa-Crnp1<a. 
20. 0T6op cpeJlHHX rrpo6. 
21. OxapaKTepH3YHTe BH.llhI 3arpH3HeHH51 ocaJJ.I<a. KaKHe ocan1<H - 1<pHcTarrJrnqec1<He HJIH 

aMopcpHbie - a)].cop6Hpy10T pacrnopeHHbie semecrna B 6oJibmeli cTerrett11? floqeMy? KaK 
BJJHSieT Ha a.ucop6uHIO: a) TeMrrepazypa; 6) BeJIHl.J:HHa IIOBepXHOCTH oca.n.Ka; B) 
KOHUeHTpau;HSI a)].Copfo1py10m:eroc51 aemecrna? 

22. ITeperoHI<a. BHJJ.bI rreperOHKH. 
23. I1epeI<pHCTaJIJIH3aUH51. 
24. f10t.IeMy paCTBOp rHJJ.pOKCH,ZJ.a HaTpH.si: IIpH HCIIOJib30BaHHH era B Ka4eCTBe CTaHJlapTHOro 

pacrnopa He JJ.OJI:>KeH conep:>KaTb 1<ap60HaT-HOH? ITepe1iHCJIHTe crroco6b1 rrpHroTosrreHHH 
pacrnopa NaOH, He conep:>Kamero 1<ap60HaT-HoHa. 



25. flpasi-rna rrose.nettm1 rrp11 IIO)l(ape. 
26. flpas11na xpattemrn: 11 MapKHpOBKH peaKTHBOB. 

27. flp11se,n.11Te rrpHMepbI rrepBHtIHbIX H BTOpH1llibIX CTaH,napTHbIX pacrnopoB, HCIIOJib3yeMbIX B 
KHcnoTHo-octtoBHOM THTpoBaH1111. HanHIIIHTe ypasHeHmI peaKuHii, yKa)l(lfTe <PaKTopb1 
3KBHBaneHTHOCTH. 

28. flponrnorro)l(apHbie MeponpIDITHSI B XHMHtieCKOH na6opaTOpHH. 
29. Crroco6b1 onpe.nenettmr rrnoTHOCTH )l(H.[{KOCTH. 
30. CymttocTb 11 rrpas11na <P11nbTposaH11SI. 
31. CymttoCTb 11 rrpaa11na 3KCTparnpoaaHHSI. 
32. Tpe6osaHH51. TexHHKH 6e3orracttocT11 rrp11 pa6oTe c .n11n11noBbIM 3<l>11poM. 
33. Tpe6osatt115!. TeXHHKR 6e3orracttocT11 rrp11 pa6oTe c KHCJIOTaMH 11 menotiaMM. 
34. Tpe6oBaHRSI TexHRKH 6e3orracttocT11 rrp11 pa6oTe c JIB)!(. 
35. Tpe6osaHR51. TeXHHKH 6e3orracttocTH rrpH pa6oTe c menotfHbIMH MeTanJiaMH. 
36. Tpe6osaHR51. TeXHHKH 6e3orracttocT11 rrp11 pa6oTe c 51..[{0BHTbIMH BemecrnaMH. 
37. YKa)l(HTe crroco6b1 Bbipa)l(emrn KoHueHTpaum1 CTaH,napTHbIX pacrnopos. 
38. qTO TaKOe MeTO.[{ CTaH.napTHbIX semecrn, <i>RKCaHanOB H OT.[{eJibHbIX HaBecoK? 
39. qTo TaKOe rrepBHYHbie 11 srnpwrnb!e crntt.napTHhie pacrnopbr? I1epeq11cn11Te Tpe6osaHHSI, 

rrpe,n'h51.BJI51.eMbie K crnH.napTHbIM semecrnaM. 
40. qTO TaKoe pacrnop cpasHeHH51. B <PoTOMeTpHtfecKoM aHanH3e? KaKoB ero cocrns 11 

Ha3HatieHHe? B KaKHX cnyqa51.x cne.nyeT H3MepSITb OIITHtieCKHe IIJIOTHOCTR aHanH3RpyeMbIX 
paCTBOpOB OTHOCHTeJibHO pacTBOpRTeJISI, a B KaKHX CJiylfa51.X - OTHOCHTeJibHO paCTBOpa 
KOHTpOJibHOro OIIbITa? 

41. 3a,naqa Ha pactJeT KoHuettTpau1111 pacrnopa. 

5. OPr AHH3AD;HOHHO-IIE,ll;Aror11qEcKHE YCJIOBIDI 

5.1. MaTepuaJibHO-Texuu11ec1rne ycJIOBHH peaJiuJanuu nporpaMMbI 

qaCTb JieKuRH lfHTaeTC51. c HCIIOJ1b30BaHHeM MYJibTHMe.[{HHHOro o6opy.noBaHH51.. 
Jia6oparnpHbie 3aHSITHSI npOB0.[{51.TC51 B XHMHtieCKHX na6opaTOpH.SIX, HMeIOI.IJ.HX 

coorneTcrny10mee ocHameH11e. Cneu11anbttb1e rrp116opbr 11 06opy.nosatt11e, 11crrono3yeMoe Ha 
na6oparnpHbIX 3aHHnrnx: 

N 
n/ 
n 

I 

• JlHCTHJIJI.SITOp 
• cyrnHJibHbIH IIIKa<l> 

• BeCbl TeXHOXHMHlJeCKHe H aHanHT11qecK11e 
• MexaHHtieCKHe MernanKH 
• KOHJlYKTOMeTpbI H IlOTeHUHOMeTpbl 
• MK-crreKTpOMerp Spectrumone c <I>ypbe rrpeo6pa3oBaHHeM 
• CKaH11pyIOI.IJ.HH .nsynyqesoii crreKTpOMerp YJibTpa<i>HOJleTOBOH H BH)lRMOH 

o6nacTeii cneKTpos Lambda 35 
• xpoMaTo-Macc-crreKTpoMeTp Clarus 500/Turbomassgold 

6 5.2. Y11e6uo-MeToi:.u11ecKoe o ecneq:euue nuoroaMMbI 
AeTOp Ha:3BaHHe MecTo Ha11MeHoeaHHe ro.n CcbinKa Ha :meKrpOHHbIH 

HJ.UaHHJI HJ.UaTeJJbCTBa HJ.UaHHll pecypc ( e cny'lae ecnH 
KHHra HJ 3EC) 

0CHOBH8S1 JIHTeparypa 

Ky.npeeaThI Jla6opaTOpHbIH XaHThI- <l>fBOY BO 2018 
x A.A., XHMH4eCKHH aHaJIH3 MaHcHlic «!Orop. roe. 
Conory6oe K YH-T», HH-T 

a I1.A. npHpo.n.ononb3 
OBaHHSI. 
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Eropos, 8HaJ111THlJeCKaSI IleTep6y oks/element.ghg?gl 1 id 
H.M. XHMHSI. pr =45926 
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oaa 

2 A.H. AttanHTHtJecKaSI MocKsa HML( MH<I>PA- 2013 httg://znanium.com/cat 
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