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.Il:oITonmrreJibHasI ITpocpecc110HaJihHasi: ITporpaMMa ITOBhilllettmI KBaJIHcj?HKar{HH «Jla6opaHT 

XHMHqecKoro aHaJIH3a 13321 }) (.llaJiee - ITporpaMMa) COCTaBJieHa B COOTBeTCTBHH c Tpe6oBaHH5IMH 

ITpHKa3a MHttHCTepcrna o6pa30BaHH5I H Hay1rn P<I> OT 26.08.2020 r. N!~ 438 «06 yrnep)l{)l.eHHH 

Ilop5I)l.Ka opraHH3al.{HH H ocyll.{eCTBJieHH5I o6pa30BaTeJibHOH )l.e5ITeJibHOCTH ITO OCHOBHbIM 

ITporpaMMaM ITpo cpecCHOHaJII>Horo o6yqeHH5I». Co.n;ep )l{aHHe ITporpaMMbI coorneTcrnyeT HOpMaM 

Tpy.n;oBoro Ko.n;eKca PoccHHCKOH <I>e.llepat.lHH, HOpMaTHBHhIX aKTOB PoccHlicKoli <I>e)l.epaUHH. IlpH 

COCTaBJieHHH ITporpaMMbl yqHTbIBaJIHCb KBamicpHKaUHOHHbie Tpe6oBaHH5I K )l.OJl)l{HOCTJIM 

p yKOBO.llHTeneli H cITeUHaJIHCTOB, }'Ka3aHHbie B KBaJIHcpHKaUHOHHOM cnpanoqHHKe )l.OJI)l{HOCTe:H 

p yKoBO)l.HTen e:H, cneu:HaJIHCTOB H .n;pyrnx crry)l{all.{HX, yrnepJK,neHHOM nocTaHOBJieHHeM MHHTpy.na 

PoccHH OT 21.08.1998 N!~ 37 (B pe.n;. OT 27.03.2018), 
1. OI>~Afl XAPAKTEPHCTHKA IlPOrPAMMbl 

1.1. IJ.eJIL peaJIH33U:HH nporpaMMLI 
Ilp1106peTe1-me o6yqaIOil.{HMHC5I npocpeCCHOHaJibHOH KOMITeTeHUHH ITO no)l.)l.ep)I<aHHIO 

pe)l{HMa pa60Tbl XHMHqecKOH na6opaTopHH, cpe)l.CTB H3MepeHHH, HCnhITaTeJibIIOro o6opy.llOBaHH5I, 

IIO)l.fOTOBKe rrpo6 H pacrnopoB K rrpoBe)l.eHHIO aHaJIH3a B COOTBeTCTBHH c Tpe6oBaHH5IMH 

HOpMaTHBHO-TeXHH'IeCKOH .llOK}'MeHTaUHH, Tpe6onaHH5IMH oxpaHbI TPY.lla H ITOBbillleHHe 

npocpeCCHOHaJibHOro ypoBH5I B paMKax HMeIOil.{eHC5I KBaJIHcpHKaUHH. 

PeaJIH3au:1rn rrporpaMMhI rroBI>IllleHHJI KBaJIHcpHKaUHH no npocpeccHJIM pa6oq11x, 

)l.OJl)l{HOCTJIM CJiy)l{all.{HX HarrpaBJieHa Ha o6yqeHHe JIHU, HMeIOil.{HX CBH)l.eTeJibCTBO 0 rrpocpecCHH 

«Jla6opaHT XHMHqecKoro aHaJIH3a» (3 pa3p5I.ll). 

~eJiblO peaJIH3al.lHH ITpOrpaMMbl 5IBJIJieTC5I cpopMHpOBaHHe y o6yqaioll.{HXC5I 

rrpocpecCHOHaJibHblX 3HaHHH, }'MeHHH H HaBbIKOB no npocpeCCHH 13321 «Jla6opaHT XHMH'ICCKoro 
anaJiuJa», rrpe.llyCMOTpeHHhIX Tp e6onaHHJIMH E.llHHoro rnpHcpHO-KBaJIHcpHKauHoHHOro 

crrpanoqHHKa pa6oT H npocpecc11li pa6oq11x (ETKC) BhrnycK 1, p a3;::i:err «IlpocpeccHH p a6oq11x, 

o6Il.{He )l.J15I Bcex OTpacneli HapO)l.HOfO X035IHCTBa», ITpocpecCHOHaJibHOfO CTaH)l.aprn n o BH)l.}' 

ITpocpecCHOHaJibHOH )le5ITCJibHOCTH 16 063' c rrpHCBoem1eM 4 KBaJIHcpHKaUHOHHOro pa3pJI.na. 

1.2. Tpy.llOCMKOCTL nporpaMMbt: 
IlpO)lOJI)l{HTeJihHOCTb o6yqeHH5I - 132 11aca, 4,5 MCCJil.{CB B TOM q11cne: 

- 8 11ac. TeopeT11qecKoe 06yqe1rne; 

- 60 qac. npaKTHqecKa5I IlO)l.fOTOBKa; 

- 60 qac. CaMOCTOJITeJihHDie pa60TDI; 

- 4 qac. KBa/H1QH1KaU,~OHHbli1 3K3aMeH. 

1.3. <l>opMa 06y11eHHH oqHasi: c HCnOJib30BaHHeM :rneKTpOHHOfO o6yqeHH5I, 

)l.HCTaHUHOHHhIX o6pa30BaTeJihllbIX TeXHOJIOfHH. 

2. IlJIAHHPYEMbIE PE3Y Jib TATbl OJiYqEHIDI 
Tpe6oBaHH5I K pe3yJibTaTaM OCBOeHHH nporpaMMbI ccpopMHpOBaHhI Ha OCHOBe 

KBaJIHcpHKauHOHHblX Tpe6oBaHHH, rrpe)l'b5IBJIJieMbIX npocpeCCHH 13321 <<1Ia6opa11T XHMH'ICCKOro 

3113JIH33» 4 pa3pJI)l.a. 

B pe3yJihTa're OCBOCHH5I nporpaMMhI o6yqaioll.{Heca ,llOJI)l{Hbl rrpHo6peCTH CJie,llyIOil.{He 

3HaHH5I H }'MeHH5I, He06XO)lHMhie ,lJ.JI5I Kaqecrnemrnro H3MeHCHHJI KOMilCTCHl.{HH: 

3H3Tb! 
MeTO)l.HKY ITpone;::i:eHH5I rrpocThIX aHaJIH30B; 

- 3JleMeHTapHbie OCHOBbl o6Il.{eH H aIIaJIHTHqecKOH XHMHH; 

- ITpaBHJla o6cJiy)l{HBaHHH o6opy.n.oBaHH5I, aITrrapaTypbl H KOHTpOJibHO-H3MepHTeJihHbIX 

np116opon; 

- CBOHCTBa KHCJlOT, merroqeli, HH,!J,HKaTopoB H .np yrHX rrpHMeHJieMbIX peaKTHBOB; 

- ITpamma oT6opa cpe.D.HHX ITpo6; 

- ITpaBHJia Texm1qecKOH 3KCITJiyarnl.lHH H yxo.n.a 3a o6opy;::i:oBattHeM, rrpHcnoco6rreHHHMH H 

HHCTp}'MCHTOM; 

- pal.lHOHaJibHYJO opraHH3al.lHIO Tpy.ua Ha CBOCM p a6oqeM MeCTe; 

- rrpaBHJia H HHCTPYKI.lHH ITO oxpaHe H 6e3orracHOCTH Tpy.na, 3JieKTp06e30ITaCHOCTH, 

11Q)l{apHOH 6e3orracHOCTH, BHyTpeHHeMy paCITOPJI.llKY H rrpOH3BO,!J,CTBeHHOH caHHTapHH; 



npHeMbI OKa3aHHH nepBOH nOMOil(H nocTpa.naBIIIHM npH HecqacTHhIX cny11rur. 

YMCTL: 

- npOH3BOJJJITh npOCTbie o.nHopo,nHhie aHaJIH3bI no npHHHTOH MeTO,nHKe 6e3 

npe.n:sapMTeJibHOro pa3.nenemrn KOMilOHeHTOB. 

- BblIIOJIHHTh KaneJibHhIH aHaJIH3 3JieKTpOJIHTa H .npyrHX Bell(eCTB c IIOMOil(bIO peaKTHBOB, 

cpHJibTpOBaJibHOH 6YMarH, cpapcpopoBOH nJiaCTHHKH. 

orrpe.n.errem1e co.n.ep)l(aHHH BO,nbr, TeMnepaTypbl BCnhIIIIKH B OTKpbITOM THrrre, BH3KOCTb; 

pa3roHHTh HeqJTenpo.nyKTbI H .npyrne )l(HJJ.KHe Bemecrna; 

orrpe.neJUITb nJIOTHOCTb )l(H.LJ:KHX Bel.l.(eCTB apeoMeTpOM, l.l.(CJIO"l!HOCTb cpe.n:bI; 

orrpe.nemITh TeMrrepaTypy nJiaBJieHHH H 3aCThIBaHHH ropI01IHX MaTepHaJIOB; 

yqacTBOBaTb B npHroTOBJieHHH THTpOBaHHbIX pacrnopon H nruIJibHbIX cpmocon; 

onpe.neAATh npoueHTHoe co,nep)l(aHHe nnarH B aHaJIH3HpyeMhIX MaTep11anax c 

npHMCHeHHeM XHMHKO-TeXHOJIOrn1IeCKHX necon; 

- rrpHroTaBJIHBaTb cpe,nHHe npo6hI )l(H,L(KHX H rnep)J.bIX MaTepHaJIOB ,L(AA aHaJIH3a; 

- Ha6mo,naTh 3a pa60TOH na6opaTOpHOH ycTaHOBKH, 3anHChIBaTb ee nOKa3aHHSI no.a. 

PYKOBO,L(CTBOM na6opaHTa 6onee BhICOKOH KBaJIHCpHKau1111; 

- CBOeBpeMeHHO H pal\HOHaJihHO no,nroTaBJIHBaTb K pa6oTe H npOH3BO,L(HTb y6opKy 

pa6oqero Mecrn; 

- rro.urornnmrnaTh K pa6oTe 06opy.uosatt11e, HHCTpYMeHT, npHcrroco6neHHSI H co.uep)l(aTh 

HX B na,ne)J(IIOM COCTOHHHH, rrpHHHMaTb H C)J.aBaTb CMeHy; 

- co6mo,naTb rrpaBHJia 6e3onacHOCTH Tpy.n.a, IIO)l(apHOH 6e30IIaCHOCTH, npOH3BO)J.CTBeHHOH 

ca1urrapHH H BHyTpe1rnero pacrropsr,nKa; 

- IIOJib30BaTbCH cpe.ucrnaMH npe.nyrrpe)K,L(eHHH H TyIIIeHHH IIO)l<apOB Ha CBOeM pa6olfeM 

MeCTe. 

BJI3)J.CTL : 

HaBblKaMH nnpHMeTpHlfeCKOro aHaJIH3a 

MeTO,L(aMH onpe,neJieHHSI cl>H3HKO-XHMH1IeCKHX CBOHCTB Hecl>TH H Hecl>Terrpo.nYKTOB. 

3. CO,l:t;EP)KAHlfE IIPOrP AMMLI 
3 1 Y11e611Liii rnian . . 

B TOM lfHcne 

CQ ~ <!) 
<l>opMa KOHTpOJIH 

Cl) 0 ::s: ::i::: ::il (.) .Ll ro ::s: :.: ti:: ~ ::i::: ..... NQ HaHMeHonai-rne pa3.nenoB, tl" :s: (.) 

~ 
Cl) ro 0. .Ll 

Cl) E-< 0 E-< 
,D,HCUHIIJIHH (Mo.n.yne:H) 

o~ ~ tl" E-< 0 ~ 0 n /n ~ 
~ 

i:... :s: 0 tO 
0. ~ Cl) Cl) E-< E-< ro 

(.) ~ ~ 
ro 0. ~ 0. M (.) c:o 0 0. 

~ 
ro 

t:: r::::: 
(.) 

1 OxpaHa 11 6e3onacHocTb Tpyii.a 19 - 4 15 -
Ha npOl13BOtJ.CTBe 3alfeT 

1.1 OcHOBHbie cseii.eHH.sJ no oxpaHe - 2 2 -
Tpyti.a H OCHOBHblM 4 
3aKoHoti.aTeJ1hCTBaM no oxpaHe 
TOY ti.a 

1.2 C11cTeMa ynpasneH11.si oxpaHoii - 2 2 -
Tpyii.a Ha npet1.npm1rn.six 

4 
He<tJT.s!HOH H ra30BOH 
npOMbIWJleHHOCTH 

1.3 npOH3BOtl.CTBeHHbIH - - 3 -
TpaBMaTH3M, speti.Ilhle 

3 
B03)leHCTBH.sJ Ha opraHl13M 
1.1eJJoseKa 11 npodna6onesa1111H 

1.4 np0113BO)lCTBeHHa.sJ camITapmI 
3 - - 3 -

11 rnrneIIa Tpyii.a 

1.5 3neKTp06e3onacHocTb 3 - - 3 -
1.6 nponmono>KapHbie 2 - - 2 -



Meponp1rnn rn 

2 0 6opy.uoeaHHe na6opaTOpHH 17 - 2 15 - 3aqeT 
2.1 OpraHH3auHH Tpy.ua e 

5 - 2 3 -
na6opaTOPHH 

2.2 CaHHTapHo-TeXHH'-lecKoe 
3 - - 3 -

o6oov.uoeaHHe na6opaTopHH 

2.3 f a30- H 3Jlel<TpOCHa6)1(eHHe 
3 - - 3 -

na6opaTOpHH 

2.4 Jla6opaTOp11aH nocy.ua, - - 3 -
MeTaJIJIH'•ecKoe 06opyaoea1rnc 

3 H JJa6opaTOpHblH 
HHCTpyMeHTapHH 

2.5 0 6opy.uooam1e AJIH co3AaHHH - - 3 -
BblCOKoro .uaoJieHHH H eaKyyMa 3 
B na6opaTOPHHX 

3 AHaJIHTHlfCCKaH XHMHH 15 - - 15 - 3aqeT 
3. 1 Tex1rnlfeCKHH aHaJIH3 Ha 

npOH3BOACTBe 
8 - - 8 -

3.2 Crn1-1.uaprn3aumi H K011TpOllb 
Kalfecrna noOAVKUHH 

7 - - 7 -

4 0Ka3a1rne nepooH Me)UiUHHCKOH 
noMOIUH 

13 - - 13 - 3aqeT 

5 DpoH3BO).(CTsem1oe o6ylfeHHe 60 - - - 60 
5.1 06Y1.fem1e OCHOBaM 

32 - - - 32 3aqeT 
TexmtlfecKoro a11aJIH3a 

5.2 CaMOCTOHTeJibHOe Bbl nonHe~rne - - - 28 
pa6oT na6opa11Ta XHMHlfecKoro 28 
aHan tn a 4-ro paJpH).(a 

vfTorODaH aTTeCTaUHJI 4 - - - - 8/KBaJIH<f>HKauHOHl-lblH 3K3aMeH * 
Bcero qacos 132 - 6 58 60 
* npaKTHlfeCKaH KBaJIHd>HKaUHOHHaH pa6oTa H TeopeTJ11-!eCKHH 3K3aMeH 

3.2. KaJICHJJ.apHbIH y'le6nhIH rpacl>nK 
06'heM yqe6noif nar pyJKH: 132 qaca 
<l>opMa o6yqenun: oqHaJI 

8 

p 2 6 8 CJKHM J aHHTHH: pa3a B He.nemo He onee aKa,neMHqeCKHX qacoB B ,neHb. 
,LI.a Ta T eMa 3a HHTHA npenO,U383TCJlb BpeMH 811).( Ay.UHTO 

33HHTHH -pHH 

,LJ.enh 1 
TeMa I .I <I>aMHJIHH 11.0. no pacn11caumo no 2/ 107 
TeMa I. I <I>aMHJIHH 11.0. B Te'ieHHe ,UHJI CPC -
TeMa 1.2 <I>aMHJIHJI 11.0. no pacn11caH1110 no 2/107 

,LJ.enh 2 
TeMa 1.2 <I>aMHJIH.H I1.0 . B Te'ieH11e AHH CPC -

)J,Cll b 3 -4 TeMa 1.3 - 1.6 <I>aMHJ111H I1.0. e Telfem1e mm CPC -
<I>aMHJIHH I1.0. no pacnHca1-11110 n o 2/107 

,LI.cub 5 TeMa 2.1 
<I>aMHJIHH Yl.0 . CPC B Te'iCHHC A~IH -

TeMbl 2.2 - 2.5; <I>aMHJIHH I1.0 . B TC'iCHHe AHH CPC -
,LJ.c11b6 - l 6 3.1 - 3.2; 

4 
,LI.cub 17 -31 TeMa 5.1 - 5.2 <I>aMHJIHH 11.0. no pacnHcamno JI6 2/127 

<I>aMHJIHH I1.0. no pacn11caHmo 3 2/ 107 
TeopeT11'iecK11i1 

<l>aMHJIHH 11.0. 
,lJ.CHb 32 

3K3aMeH <l>aMHJIHJI 11.0 . 
npaKTH'-leCKaH <I>aMHJIHH I1.0. no pacm1caHmo 3 2/ 1027 
KBaJIM<f>HKaUHOH <I>aMMJIHH 11.0. 
naH oa6orn <l>aMHJIHH 11.0. 

3.3. Pa6oque npor paMMhI 

KoJI-
BO 

'13COB 
2 
2 
2 
2 

11 
2 
3 
12 
15 
13 
60 
4 

4 

132 



N2 HauMe11oaa1111c Cooep:J1ca11ue 06y'lem1R, ouoaKmu'leCKue eoumll(bt Ouc11olfHb1e 
n/n .ll.HCUHnJlHllbl (MO.ll.YJlH) COCJJ.CTBa 
I llu CUll/11/U/l{I I. Oxoaua u 6e3onacuocmb mnvoa ua nf)OU3800Cmae 

I. I 

1.2 

Oc110BHb1e cseJJ.e llHJI no 
oxpaHe TPYAa u ocHOBHblM 
3aKOHOJJ,aTeJlbCTBaM no 
oxpaHe TPYAa 

C11cTeMa ynpaBJICHHll 
oxpaHol1 TpyAa Ha 
npe.unpHllTHllX 11e<jJTllHOH H 
raJOBOH npOMbIWJICHHOCTl1 

0pOl13BOJJ,CTBCHHbll1 
TPaBMaTH3M, epe.o.H1>1e 

1.3 803.ll.CHCTBHll Ha oprallH3M 
t.fCJIOBCKa H 
npoqna60JJeea11 Hll 

TIOHllTHe 06 oxpaHe TpyJJ,a KaK CHCTeMe TeCT 
focyJJ,apcTBeHHhlX Mep u rapaHTul1 110 06ec11elJemuo 
6eJ011ac11b1x 11 3JJ,OpOBblX ycJJos11l1 TpyAa, 11paeoeol1 
3a1UHTe H KOM 11e11cauHJ1X pa60THHKy. 
3aKOH Poccul1cKol1 <l>eJJ,epau11u 06 oxpane TpyAa, 
OCHOBHble ero 110JIO)l(eHHJI. 3aKOHOJJ,aTeJlbCTBO 0 
TPYAe 110JJ,pocTKOB, )l(eH1UHH. Tex1111'4CCK11e ac11eKTbl 
oxpaHbl Tpyt1,a. JlbrOTbI 11 KOM11e11cau1111 3a 
npocpecc110HaJ1bHYIO epeAHOCTb npOH3BOJJ,CTBa, 11p11 
nOJIHOH HJIH '4aCTHlJHOl1 110Tepe TPYAOCl10C06HOCTH, 
B CJl}"lallX CMepTH pa6ot.tero Ha npOH3BOJJ,CTBe. 
Ha,n.3op 11 KOHTPOJJh 3a co6mot1,enueM 3aKoHa 06 
oxpaHe Tpyt1,a. focyAapcTBeHHblH HaJJ.30p, 
ocymecTBJJHeMb1l1 Mu1111cTepcTBOM TpyAa Pocc1111 u 
npocjlcOI03aMH, cpet1,epaJ1bHblM ropHblM H 
npOMbiwneHHhIM 1-1at1,3opoM Poccu11 
(focropTexHaA30poM Poccirn). Hx po11b e 
pa3pa6oTKe H ocymecTBJJeHHH MeponpuHTHl1 no 
06ecnet.tet1u10 6eJonacHblX yc11os11w TPYAa na 
npOH3BOACTBe. 
OrneTcrneHHOCTb 3a 11apywe11 11e JaKOHOB 
Pocc11l1cKow <I>e.uepauuu, npaeu11 11 HOpM no oxpane 
Tpy.na. JJ:ucu11n11miapHall, a.D.MHHHCTpaTHBHall, 
MaTeOHaJlbHall H v rOJJOBHall OTBeTCTBeHHOCTH. 
Tpe6oea11uJ1 oxpaHbl TPYAa K opraHH3auuu TPY.Ua TeCT 
npl1 BblnOJIHeHl1H na6opaHTil XHMHlJeCKOro aHanH3a. 
TexHl1Ka 6e3onacHOCTH l1 npol13BO.UCTBeHHall 
caHl1TapHll B yc110BHJIX npOH3BO.UCTBa. 
3aKOHO.UaTeJlbCTBO no oxpane Tpy.ua H TeXHHKe 
6e3onacHocrn. Ha).l.3op 3a 6e3onacHOCTb!O se.o.eHl1ll 
pa6oT co CTOpOHbl aJJ,M l1Hl1CTPaUHH npe,unpHllTHll. 
rocy.o.apcrneHHble opraHbl no Ha,U30py 3a 
6e3011aCHbIM ee.ue~meM pa6oT. 06mecTBeHHbil1 
KOHTPOJJb. OTBeTcrneHHOCTb 3a 11apyweHue npae11n 
6e3onaCHOCTH. 
Tpe6oeaHl1ll K YCTPOHCTey " co.uep)l(aH1110 
HecjnllllbIX u raJOBblX o6'heKTOB. CaHuTapHbie » 
npOTHBOI10)1(apHble HOpMbl pa3pb!Ba MC>K.ll.Y 
npoH3BOJJ,cTBeHHbIMH o6'beKTilMH. YcTPol1crno » 
HOpMbl 3JleKTpH'ICCKOro ocsemeHHll o6'hCKTOB, 
YCTPOHCTBO .uopor » o6'he3.D.HbIX nYTeli K 
npou3eo.ucrneHHbLM o6'beKTaM. Orpa)l(.o.eHHJI 
o6opy.uoeaH»ll u Mexa1111JMOB. OcHOBHhie 
Tpe6oea11HJ1 K orpa)l(.uemrnM (Ko>KyxaM) 3y6'4aTbIX ri 

uenHblX nepe,ua"I, WKHBOB H npHBO.ll.HblX peMHel1 
Hacocoe, aroeraTOB 11 JJ,pyroro 06opyt1,osaHHll. 
TioHHTl1e o npouJeo.o.cTBCHHOM TPaBMaTl13Me » TeCT 
npocpeccl10HanbHhlX 3a6oJJeeaHl1llX. 
0 3HaKOMJleHHe c noJIO)l(CHHCM 0 nopll.D.OK 
paccne.uosamrn rpynnOBbIX, rn)l(en1>1x Hec•rncTHblX 
CJIYlfaee. CTOpll,UOK COCTaBJJeHHll aKTOB 
paccne.uoeaH11J1 11ect.tacnt0ro CJJYlfall. 
A11rurn3 npou3eo.ucTec1111oro TPaBMaTH3Ma. 
Pa3pa60TKa 11a OCHOBe MeponpH.s!THH no 
npeJJ,OTBpamem110 HCC4aCTHblX CJJy4aeB no 
attanorHt.tHblM npHt.tHHaM. 
OTBeTcTee1111ocT1> pa6ot.t»x » a.uM»HHCTPau1rn Ja 
11apywe1rne npaeHJI 6e3onac11ocTH HJIH cneuuan1>HbIX 
u11cTpyKu11i1 e nopH,uKe, ycTattoeneHHOM JaKoHaMH 
PoccHHCKOH <De.uepau1111 H npaBHJlaMH e11yrpe1·1Hero 

TPY.UOeoro pacnopH.UKa. 
Attanm nood>ecc110HanhHhIX 3a6onesaHul1. 



x~ 

n/n 

1.4 

Ha11MCHOBa1rne 
llHCUHnJUHibl (MO.ll.YJUI) 

CTpo1nso.11.cTBeHtta.11 
cam1Tap11.11 11 rnrne1rn Tpy.11.a 

Cooep;ncauue 06y11e11u11, ouoa1<mu11ec1<ue eOU/IUl{bl O ueHO'IHblC 

CTOp.!!,UOK paccne.D.OBaHHH H )"leTa npoqna6oneeam1it 
Pa3pa60TKa Meponp11nrni1 no npe.11.ynpe)!(.11.eHHIQ 
cny4ae npocp3a6oneeam1i1. 0T4CTHOCTb no 
npOH3BOJJ.CTBeHHOMY TpaeMaTH3MY H 
npoqna6oneeamu1M. 

CPC/lCTBa 

Oc110BH1>1e noHHTHH o npoHJBOJJ.CTeeuuoi1 catt 11rnp1rn TecT 
11 rnrnene TpyJla, yToMn»eMOCTH. Pau.1101·1an1>Hb1i1 
pe)!(MM TPY.D.a 11 OTJlbrxa. PacnopnJlOK pa6o'-lero JlWI. 

CTpae11na nH'iHOH n1fHCHbl. 
0CHOBHbre noHJITHJI o caHHTapHblX TPe6oea1111nx K 
npOMbllllnCHHblM npeJJ.npHHTHJIM, 
np0113BOJJ.CTBeHHblM H ecnoMoraTenhHblM 
noMemeHHHM. Ca1mrnpHan Knacc11cp11KaU.HR 
npOH3BOJJ.CTB 11 pa3Mepbl caH11TapH0-3autl1THblX 30H 
)lnSI HHX. 
CaH11rnpHb1e npaewna opraH11Jau1111 
np011380JlCTBCHHblX npoueccos 11 rnr HCHH'-ICCKHe 
1-pe6osa1mn K npOH3BO.ll.CTBeHHOMY 06opyJlOBaH1110. 
MeTeoponorn4eCKHe ycnosm1 npo113so.ncTBe~rnoi1 

cpe.D.bl. OcHOBHble cnaraeMhie MeTeoponorn'-lecK11x 
ycnos11i1. Bn11nH11e MeTeoponorn4ecK11x ycnoe11i1 Ha 
yc11oe11n Tpy.11.a pa6orn1om11x. 
HopMbl TeMnepaTyphr, ena)!(l!OCT11, CKOpocT11 
JJ.BH)!(CHHSI BOJ.U.yxa B np0113BO.U.CTBCHHblX 
noMemeHl1HX, pernaMCHTHpyeMblC caHHTapHblMl1 
HOpMaMH npoeKTMpoeaHMH npOMbIWnCHHblX 
npe.u.np 11.11rni1. 
KoHTPOnh Ja TeM nepaTypoi1 0Kpy)!(a1ometi cpe.u.b1, 
sna)!(HQCTblO, CKOpOCTblO .ll.BJ1)!(CHHJI BOJ.zcyxa. 
CTOHHTl1C 0 npeJJ.enbHO .u.onycTMMblX KOHUCHTpau11HX 
epet1.tt1>1x eemecTB e soJ.nyxe pa60<1ei1 30HbJ. 
CTpe.u.enbHO .u.onycT11Mb1e KOHU.CHTpau.1111 napoB 
Hecprn, HecpTenpo.u.yKTOB 11 r aJa B 003.u.yxe pa6o'-lei1 
30Hhl. 
Texn11YecK11e 11 rnrne 11114ecK11e Meponp11nT11n AnH 
npe.nornpameHHJI He6naronpHRTHoro eoJ.netlcTBHR 
MeTeoponorn4ecK11x cpaKTopoe. YcTPoi1cTBO 
seHTHn»u1111 . B1rn.npeH11e cneuo.u.e>K.U.bI, 
113fOTOBnCHHOH 113 MaTep11anos, nnoxo rrpOBO.ll.Hlll11X 
11n11 0Tpa)!(a1omwx Tenno 11 0Tpa>Ka10m11x nY'-! 11CT)'IO 
3Heprn10. 
Pau11omUih11oe oceeme1111e pa60'411x Me.cT, 11Me1omee 
oa>K11oe rnr11e11w1ecKoe JHa'leH11e. 
HopM1>1 oceemeHHOCTH (np11Me1111Ten hHO K JJaMnaM 
HaKanHBaHH.11) 11 pa3MemeHHe CBCTl1nbHHKOB, 
yCTaliOBnCHHblC CTpaBHJJaMH 6eJOnaCHOCTH B 
HCcpT.llHOH 11 ra30BOi1 npOMblWneHHOCTH. 
Ca1rnrnpHb1e ·I-pe6osamrn, npe.nbnen.11eMb1e K 
cHa6)!(eH1110 eo.u.oti pa60Ta1om11x Ha npoMb1wneHHblX 
npe.u.npHJITHHX. npae11na nonbJOBaHHH nHTbCBOH 
BOJJ.OH. Tpe6oBaHHJI no CHCTeMaTl14CCKOMY 
o6ecne4eH1110 pa6orn1om11x ropH'-!11M n11rnH11eM. 
HopMbl 6ecnnaTHOti Bbl.U.a'iH pa6o4MM cneuo.ne)!(.ll.bI, 
cneuo6ya 11 11 rrpe.u.oxpaHHTenhHbIX 
np11cnoco6neHHH. CTop11.noK eb1,na411 crreuo.u.e)!(.ll.bI 11 
cneuo6ye11. 
0CHOBHble cpe.ncrna HH.ll.HBH.U.YanbHOH 3all.(11Tbl. 
MapK11posKa cpe.u.cTB MHJJ.11.e11.u.yanbHOH JaIUHTbl. 
Cymecrny1om11e T11n1>1 npoM1>1wneHHb1x 
nponrnora30B. Ycnoe11» np11MeHeH11» s pa6oTe Toro 
11n11 11Horo T11na npon rnoraJa. 
K11cJ1opo.D.Hb1e 11Jon11py10m11e pereHepaTMBHbie 
pecn11paTOPbl, MX KpaTKaH TCXH H'-ICCKa.11 



.N'Q HaHMeuoaanue 
n / n )J.HCU.HnJlHHLI (MOJJ.VJ1Sl) 

1.5 3neKTpo6e3onacnocTh 

1.6 
ITpoT11Bono)f(apH1>1e 

Meponp11JITl1JI 

Cooep:"cauue 06y'le11uR, ouoa«mu'leC«ue eOUHUtfbl Ou.eno1Jub1e 

xapaKTep11cT11Ka, ycnon11J1 np11MenenHJ1 Toro un11 

11Horo T11na pecn11paTopa. 

MeJJ.11Ko- can11rnpuoe 06cJJy)f(11naH11e pa6ol!11x. 

ITepHOJJ.Hl!CCK11e MeJJ.OCMOTPhl. 

f11rnetta TpyP.a na6opanrn x11M11l!eCKoro anan113a 

Tpe6onanHJ1 6e3onacnocT11 K n0Memen11J1M 

na6opaTOp11lt ttan11411e BhIXOAon, ocaemen11e 

n0Memen11i1, pa6ol!aJ1 noaepx1-1ocTb cTonon, 

xpa11en11e orneonacnbIX BemecTB, seHTHJJ5!UHJI. 

flpHMCHCI!He cneuOJJ.C)f(JJ.bl 11 cpeACTB 

HH.llHBl1.llYaJJbHOH 3aLUHTbl. 

COCJ.1.CTBa 

Cneu11cp11YecK11e oco6enHocT11 3Kcnnyarnu1111 TecT 

3JJCKTPOYCTaHOBOK Ha npeAnpHJITl15!X OTpacm1. 

OcHoB11b1e npHYl1Hbl 1-1ecYaCTHb1x CJJY4aea OT 

B03ACHCTBl1Jl 3JlCKTp11'-1CCKOro TOKa. 

TepM11YecKoe, 3JJCKTPOJJ11T11YecKoe 11 611onorn4ecKoe 

B03ACHCTBl1e 3JICKTp114CCKOro TOKa Ha opraHl13M 

'-ICJIOBeKa. 

3neKTp114ecK11e TPaBMbl, 3JJCKTPl14CCK11l1 yAap. 

<l>aKTopb1, onpeACJJJllOLUHe xapaKTep 11 nocneACTBl1JI 

nopa)f(CHHJI '-ICJIOBeKa 3JlCKTPl14CCK11M TOKOM. 

3JlCKTp114CCKOe conpOTl1BJleH11e Tena l!CJlOBCKa. 

YcnOBHJI, np11 KOTOpblX B03HHKaeT onacHOCTb 

nopa)l(CHl1JI YCJlOBCKa 3JlCKTPH'-ICCKl1M TOKOM. 

ITona.uemie '-ICJlOBCKa B 3J1CKTPH4CCKYIO CCTb, MCpbl 

no cnaceHmo ero 11 OKa3aH11e nepao/:i n0Mom11. 

ITomn11e o waronoM 1rnnpJI)f(CH1111. 

K.nacc11cp11Kau11JI noMemeH11l1 no 

3JJCKTP06e30naCHOCTl1 B 3aBl1C11MOCTH OT xapaKTepa 

OKpy)l(alOlllCH cpCAbl B COOTBCTCTBl111 c «flpaBl1JlaMl1 

ycTpoi1crna ::ineKTpoycrnHOBOK». IT0Meme1-111e 6e3 

nOBblUJCHllOH onac110CTl1. ITOMCLUCHl1Jl c 

nOBblUJCllHOM onaCHOCTblO. floMemeHHJI oco6o 

onacttb1. 

3aLU11TllblC Mepbl B 3JJCKTPOYCTaHOBKax no 

npeAOTBpameHHJO nopa)f(CHl-IJI JllOACH 

3JlCKTpHYCCKl1M TOK OM. 3am11Tnoe pa3ACJ1CHl1C. 

Komponb 11 npocp11naKTHKa noape)f(JJ.CH11l1 

1130J1JIUl111. 

3am11Ta o6ecnel!CH11CM HCAOCTynHOCTH 

3JlCKTp11YCCKl1X uenei1. 3am11THOC 3a3eMJlCHl1C. 

Tpe6onaHJ·rn, npeJJ.bJIBJlJICMbl K 3a3CMJlJIIOLUHM 

ycTpotlcTBaM. T11nb1 11cKyccTBe1111b1x 11 

CCTCCTBCHHbl X 3a3CMJl11TCJ1el1. 3aLUHTllOC 3a1-1yJJeH11e. 

3aLU11THOe OTKJJIOlJCHl1e. KJJacc11cp11Kau11JI 3aLU11THblX 

cpeACTB, npMCHJICMblX B 3llCKTPOYCTaHOBKax . 

I130J111py1om11e 3aLU11THblC cpeACTBa. 

CHl1)f(Clll1C 11HTCHCl1BHOCTl1 B03Hl1KHOBClll151 3apJI,llOB 

CTaTHl!CCKOro 3JlCKTp114CCTBa nOA60pOM CKopocn1 

AB11)f(Clll1Jl BCLUCCTB, HCKJllO'-ICHHCM pa36pb13rHB3HHJl 

11 paCllblJlCHl1Jl BemecTB, OTBOAOM 3JlC!.'Tp114CCKOro 

3ap11.ua, noA60pOM noaepXHOCTCH TpeHl151, 0411CTKOM 

roplOYHX ra30B 11 )1(11).1.KOCTetl OT np11Mecetl. 

MeTOJJ.bl 11 np116op1>1 AJlJI 11JMepe1-111JI JapJIAOB 

CTaTHYCCKOro 3JlCKTPH'-ICCTBa. 

OcHOBbl npOTHBono)f(apttotl npocp11J1aKTl1Kl1. TCCT 

OnacttoCTb B03Hl1KHOBeHHJI no)f(apoa Ha 

npeAnp11JITl1JlX ttecpTJIHOtl 11 ra30BOH 

n p OMbllllJlCHHOCTH. 06maJI xapaKTep11cT11Ka 

OO)f(apHOH onacHOCTH rop!O'll1X aemecTB 

(TeMnepaTypa BCObllllKl1, TCMnepaTypa 

BOCnJlaMCHCHHJI, caMOBOCnJlaMeHCHl1C, 

B3PblBOOnacHOCTb). 



,N'Q Ha11Mc11osa1rne 

n / n .11.HCllJIOJl HH bl (M0.11.YJlH) 
CooepJ1ca11ue 06y'le11uJ1, ouoaKmu'lecKue eou11uu,b1 OueHO'IHbte 

Oc110BHh1e HCTO'-IHHKH (11Mnynhcb1) BocnnaMeHeHH.ll 
rop10<1ttx Bemecrn Ha o6beKTaX. 

npaB11na BeAeHH51 OTKpb!TblX OrHeBblX pa60T. 

06ll(He npaB11na xpaHemrn o6rnpo'-1Horo MaTep1.iana. 

Cnoco6h1 TyweHH51 rop5tlllHX rnepAhIX Bemecrn, 

MaTep11anoB 11 orneonaCHblX )J(H.11.KOCTCM B 

MCTannH'-leCKHX pe3epByapax H CMKOCT51X. 

Tip11MeHeH11e BO.II.bl npH TyweHHl1 rnep.1t.bIX BClllCCTB 

H onaCHbl X )KffJlKOCTeH. 

fa:ioo6pa3Hhle H 110pOWK006pa3HblC cpe)lCTBa 

no)KapoTyrnemrn. T1mb1 11 np11Hu11n .neticTBH51 

OrHCTYllll1TeneM ()KHAKOCTHbIC, neHHbie, r<l30BbIC, 
cyx11e). 

IlpOTHBOilO)KapHbIM 11HBCHTapb, np11MCH51CMbIH Ha 

HCQlT51HblX 11 raJOBhIX MCCTOp0)1{.QCHl151X, no)KapHa51 

CHrHan113aU1151 H CB513b. 

IlpornBono)KapHbie rpe6oBaHH51 a na6oparop1111 

Tpe6oBamrn no)Kap1-1oi1 6e3onacHocr11 np11 pa6ore c 

HCQlTblO 11 Hecjlrenpo.11.yKTaMH, 
nerKOBOCnnaMCH.l!IOlllHMHC51 )KHAKOCT51MH (JIB)!{), 

Tpe6oBaHH.ll no)KapHOM 6e3onacHOCTH npH pa6ore c 

ortteonacHbIMH nerKoneTytt11MH aemecTeaM11. 

0CHOBHhIC npH'-111Hbl B03Hl1KHOBeHH51 no)Kapa. 

I1pornBono)Kap1-1b1e MeponpH51TH51. He.nonycTHMOCTh 

npHMCHCHH51 OTKpbIToro orHJI, nO)KapHbie ITOCTbl, 

IlO)KapHa51 oxpa1m, npOTHBOilO)KapHblC 

np11cnoco6neHW1, np116opb1 11 c11rnantt3aUH51. 

TipaBHna TYWCHH51 ITO)Kapa B03HHKwero npu: 

acnhIWKe orneonacHhIX neTy'-IHX aemecrn; 

B03ropaHHl1 cn11pra, HecjlTl1 H HCcjlTenpOAYKTOB 11 .np. 

I1p11MeHCHHe '-!eTh1pexxnop11cToro yrnepo.11.a, 

neHHOro H yrneK11cnoTHhlX OrHCTYWHTCJICM. 

CPC.11.CTBa 

2 D.ucuunmma 2. 06opy.11.osau11e Jla6opaTOp1di 

2.1 

2.2 

2.3 

Opr aHH3aUH51 Tpy.11.a a 

Jia6opaTOpHH 

CaHttrap110-TexHHl.f.ecKoe 

06opyA0BaH11e na6opaTOpHH 

fa:io- H 3neKTPOCHa6)Kett11e 

CTpyKTypa H 3aAa'-!H 3aBOACKHX XHMWieCKHX TCCT 

na6opaTOpHH B coaepweHCTBOBaHHH XHMHKO-

aHanHTH'-leCKOro KOHTpOn51 npOH3BOACTBa. 

X11M11'-!eCKHe na6oparopHH, 11x Ha3Ha'-!eHHe H 

xapaKTep. 

Opra11u3au1151 Tpy.na B na6opaTOpH11. 

06LUtte ycnoBH.ll Tpy.11.a. Pau110Ha.Jl b11a51 oprat11nau1151 

Tpy.11.a pa6o'-lero Mecra na6opaHTa. HOT B 

na6oparop1111. Meponp115tTl1R no oxpaHe l'PYAa 
na6opaHTOB B na6oparop11Rx. TioehtweHHe 
KBan11<1rn.Kau1m pa60THHKOB na6opaTOPHH 

Bo.11.octta6)KeHHe na6opaTopuu: KaHanl13aUHR, TecT 

ao.nonpOBOAHa51 cerb; BHyrpeHHHH Bo.nonpoBo.n; 

MamcTpanhHbie Tpy6b1. CT051KH 11 Tpy6b1, 

no.uao.n5tlllHe ao.11.y K np116opaM ; BOA03anopHbIH 

KpaH; BbIBO.U CTO'-!Hh!X BOA; paKOBHHbl 11 cnHBHbIC 

BOpOHKH; npaBHna nonh30BaHH51 MHM. BOAHhIH 

3arnop. ~eHTpan113oaaHHOe 06ecne'-!eH11e 

na6opaTOp11H AHCTHnHpOBaHHOH BO,UOH, ee 

nonyYeHue a na6opaTopu11. TttnbI neperoHHbtX 

annapaTOB, HX npOH3BOAl1TenhHOCTb. 
BHAbl BCHTHn51UHH: npHTO'-IHa51 H BbfT5f)!{Ha51. 

Ocymecrnne1me MeCTllOH BCHTHI151UHH np11 llOMOll(H 

OTCOCOB, na6opaTOpHbIX BblT.li)l{HblX WKacjloB, 

acr111pau1101IHhIX CHCTCM H 30HTOB. 

Ko11cTpyKUH5t BbIT5f')l{HbIX ycrpol1cTB. 

KoMMYHHKau11u, no,nB0.11.HMhie K BhIT5f')l{HbIM 

WKacjlaM. 06meoo6MeHHa51 BCHTHn5tuWI. I10H1!THe 

KPaTHOCTl1 o6MeHa B03){yxa. 

fa30Ba51 ceTh B na6opaTOPl1H. 3anopHhlH BeHTHnb Ha TeCT 



x~ HaHMCHOB3HHC 
n/n JlHCUHnJlHHbl (MO)J.VJlH) 

na6opaTop1111 

Jla6opaTOpHal! nocyAa, 
MeTaJIJll1'-leCKOe 

2.4 o6opytlOB3Hl1C 11 
na6opaTOpHblM 

2.5 

11HCTpyMeHTap11M 

C03)J.aHH.ll BblCOKOro 
)J.aBJJCHl1JI 11 BaKyyMa B 
na6opaTOp11nx 

CooepJ1cwme 06y11em1R, <>uoaKmu11ecKue eou11ul(bt Oueno'IHbte 

raJosoli MarncTpiun1. DoJJ.BOJl.Ka raJa K pa6ot.tHM 
CTOJJaM. fa30Bbte ropenKH. DposepKa 
repMeTHt.tHOCTH ra3onposo.11.a. Cnoco6b1 
06Hapy)!(eH1u1 11 Mepb1 n11Ks11.11.au.1111 yTet.tK11 ra3a. 
Dp11MeHeH11e B na6opaTopIU1x C)!(l1)!(eHHoro 
rop1ot.tero raJa. 
OcneT11TeJ1bHan 11 c11nosan ceTb. 
Pacnpe.11.en11TeJ1bHb1e LUl1TKl1. DoHnT11e o 
tlonycrnMoli 1-1arpy3Ke. 
Ope.11.oxpat111TeJ111. 3neKTpOHarpeBaTeJ!blfole 
np116opb1, npas11na pa6oTbI c HHMl1. TepMocTaTbl. 
BKnto'!et111e :rneproeMKOro 06opyA0BaHIU1. 
Py611mt111K11. 3a3eMnet111e :meKTponp116opos. 
WTencenbHble po3eTK11, 11x ycrnHoBKa. 

CDCJ.J.CTB3 

Jla6opaTopHan nocy.na 113 cTeKna, cj>apcj>opa, TCCT 
nnacn11-1b1 11 rnracTMaCCbt. Tpe6osa1urn K Heit 
<l>l1311KO-Xl1Ml1'-leCKl1e xapaKTep11CTl1Kl1 CTeKna. 
MaTepHa.ribHbte 6aHKl1, 6yTbin11, MepHan nocyAa, 
Kon6b1, cTaKaHbI, npo611pK11 11 cneu11anhHb1e 
np116opb1. ITpas11na OLll1CTKl1 na6opaTopHoi1 nocyJ.J.bI 
11 xpat1et111l! ee s na6opaTop1111. 
MeTaJ1n1111ecKoe 06opyA0Bat111e na6opaTop1111. 
Ha3Ha'!eHHe wTaT11BOB 11 nOAbeMHbIX cTon11KOB. 
YcTpolkrno Amt nepeMew11saHIU1 )!(11.ll.KOCTeli, 11x 
Tl1Tibl 11 npaBtrna pa60Tbl c HHMl1. 
YcTpoiicrno, Ha3Ha'!eH11e 11 np11MeHeH11e cj>11nbTp -
npeCCOB 11 ue1npmj>yr, npaBHJia HX ycrnHOBKl1 B 
na6opaTOp1111. 
Yl.11cTpyMeHTbI 11 np11cnoco6net1m1, np11MeHneMbte B 
na6opaTop1111. 
06naCTb np11MeHeHH.!! nOBblllleHHOro )J.aBJJCHH.!! B 
na6opaTOpt1ow npaKT11Ke. Dp116opb1 ;:urn npose.11.eHHll 
peaKu11w noA }:lasnen11eM. Cnoco6h1 co3.naHIU1 
BblCOKoro )J.3BJJeH11ll. 
Op11MeHCHl1C saKyyMa B na6opaTOpHOM npaKTl1KC. 
BaKyyM-JJHHH.H 11 saKyyMHble Tpy6onposOJ.J.bI, 
nponepKa 11x repMeTl1'-IHOCTH. Kot1TponhHO-
H3Mep11TeJJbHbte np116opb! Ha BaKyyM - Jll1Hl1JIX. 
BaKyyMHaJI na6opaTOPHaJI TCXHHKa. 

TCCT 

3 llucuunJlHHa 3. AnaJlHTH'ICCKaH XHMHH 

3.1 
Texm111ecK11H aHaJIH3 Ha 
npm13BOJJ.CTBe 

Ha3Hat.teHHe 11 MCTO)J.bl TeXHl1'!eCKOro aHaJJH3a. TeCT 
0T6op cpe.nHeH npo6b! TBCpAblX H )!(HJlKHX BCLUCCTB. 
MeTOAbI onpeAeneH11.ll nnarn Bh1cyw11na1-111eM. 
MeTOtlbl onpeAeneH11n nnoTHOCTl1 )!(11JlKocTew c 
noMOLUhlO apeoMeTpos. Onpe}leneH11e TeMnepaTyphl 
n11ans1et111l! 11 3acTbma1-111ll rop1ot.t 11x MaTep11anou. 
TeMnepaTyp1>1 pa3Ml!rt1e1-111l! 11 Kanneo6pa3osat111.ll, 
cnoco6b1 H.X onpetteneHl1ll. 
MeTOJlhl onpe}lenet11U1 TeMnepaTyp scn1>1wKH. 11 
BOCTIJJ3MCHCHl1.ll B np116opax OTKph!TOrO (B 
OTKpblTOM rnrne) 11 3aKpb!TOro Tl1na. 
B.ll3KOCTb a6comOTHall, OTHOCl1TeJJbHa.H, 
K11HeMaT11t.tecKa.ll 11 ycnonHM. EJl111HiUbl H3Mepet111l!. 
YcTpowcrno BH.CK0311MeTpoB. 
MeTO.n onpe}lenemrn cj>paKU110HHoro cocrnna 
HeqnenpOJlYKTOB neperoHKOM Ha CTaH}lapTHOM 
np116ope no 3Hrnepy. CTpose}leH11e 11cnb1TaH11H 
npoCTblX naKoKpacot.tHblX npoJlyKTOB. Onpe}leneH11e 
11J10THOCTH, s.ll3KOCTH 11 uneTa. MeTOJlbl ra3osoro 
aHaJ1113a. YcTpowcrno 11 npHMeHeH11e 
ra3oanaJJ113aTOpos. 
MeTO.Uhl npone}le1rnn x11M11'!ecKoro aHa11113a 
YrJ!CPO.Ul1CTblX 11 HH3KOJJernoosaHHblX CTaJJeH Ha 



.N'2 Ha11Mc11osa1rne 
n/n JJ.llCUHnJIHHbl (MOJJ.VJIH) 

CTaH.Uapnnau.1151 11 
3 .2 KOH'fPOJlb Ka'!CCTBa 

npo.uyKu.1111 

CooepJ1ca11ue ooyrtel/UR, ouoa1<tnU'leC1<tte eOllllllt(bl Ou.e110•111b1e 

061UeM co.uep)l(aHJ-rn yrnepo.ua a cnnaaax. 
Tpe6oaaHH51 6e3onac11ocn1 Tov.ua. 

CPCJJ.CTBa 

CTa11JJ.apT113aus.rn, ee o6beKT, 3a.na'l11 11 ponh a TecT 
noah1weH1111 Ka'lecrna npo)J.yKu1111, ycKope1111e 
HaY'!HO-TeXH11'!ecKoro nporpecca. KaTerop1111 11 
Bl1)1.bl CTaH)J.apTOB, l1X xapaKTCp11CTl1Ka, nop51,!1,0K 
yTBep)l(.!lCHl151 11 BHe.npCHl151. 
CrnH.napTbJ no 6eJOnac1-1ocrn Tpy.na. OpraH11Jau1151 
rocy.napcTBeHHOro Ha)J.3opa 11 BC)J.OMCTBCHHOfO 
KOH'fPOJ151 Ja BHe.npeH11eM 11 co6moneH11eM 
CTaH,!1,apTOB 11 Ka'!CCTBOM BbinOJIH51CMhIX pa6oT. 
OTBeTcTBeHHOCTb npe.nnp115ITl1J1 3a BhmycK 
npOJlYKU1111, He COOTBCTCTB)'IO!UCM CTaH.napTOM 11 
TY. 

C11cTeMa ynpaaneH115! Ka'!eCTBOM BhmOJJH51eMhIX 
pa6oT. <DopMbl 11 MCT0,!1,bl KOHTpOJJ51 Ha npettnp1151Tl151. 
Opra11113au1151 a11an11T11'!ecKoro KOIITpOJ151 
npo113eo.ucTea. HaJHa'!eH11e 11 ponh ue11Tpanb110A 11 
UCXOBblX Xl1Ml14CCKl1X na6opaTOp11H B 
aHanHTl14CCKOM KOHTpone np0113B0,!1,CTBa 11 
pa3pa6oTKe uoeoii peuemypb1. 
MeTO.!lbI aHanl1T11'1ecKoro KOH'fPOJ151 npo113eo.ucTBa: 
MapK11pOBO'!HblH CKOpb!H (3KCnpecc-MCTO.!l), 
KOHTpOJlhHblH 11 ap611-rpa)l(HhlH. KOH'fPOJlbHhJC TO'IKl1 
npo1nso.ncrna. KoHTponh Ch1ph51, 11ocTyrra1muero Ha 
3aBO.!l B COOTBCTCTBl111 c rOCTaMl111J111 TY. 
rocy.napCTBCHHblH CTaH,!1,apT (fOCT), ero 
Jia3Ha•1eH11e 11 co.nep)!(aH11e pa3,!l,CJJOB. fOCT Ha 
XHMH'ICCKYIO npo.uyKUHIO, ero xapaKTep11cT11Ka. 
KOHTpOJJh TCXHOJIOrH'ICCKOro npottecca B ttCXOBhlX 
na6opaTOp1151X. OT.nen TCXHH'ICCKOro KOHTpOJJ51 
(OTK), ero cj>y11Ku1111. Jla6oparnp11J1 OTK. nonHbIH 
aHan113 fOTOBOH npo.nyKU1111 no fOCTaM. 
00KaJaTCJil1 Ka4CCTBa. CTacnopT Ha rGTOBYIO 
npo.uyKu.1110. PaJpewc1111e OTK Ha BhmycK roToeol1 
llPO.!lYKUl111. 

4 l111ciummrna 4 0Ka3a1rne neosofi Mc.n11u1111cKOH noMomu 

4.1 

5 

5. 1 

0Ka3a1rne nepeol.\ 
MC,!l,11U11HCKOH llOMOlUl1 

l1H,!1,11BHJJ.YanhHblH naKeT 11 anTC'!Ka. I-Ia6op TCCT 
MC,!l,11KaMCHTOB 11 nepCB5130'1HhlX CpC,!1,CTB. flpaBl1Jla 
nOJ1h30BaHl1JI 11Ml1. 
flepeaJI nOMO!Uh 11p11 yw116ax, BbIBHXaX, nepCJlOMaX, 
nopa)l(CHl151X 3JICK'fPl1'1CCKl1M TOKOM, 06MopO)l(CHl111, 
O)l(Orax 11 .npyr11x HCC'laCTHblX cny'!a51X. 
Cnoco6b1 ocrnnoeK11 KpoeoTe'!eHHJ1. 
Hano)l(e1111e w11H np11 nepenoMax. 
flop51.!lOK y.nane111151 nocTpa.naewero 
.nei1CTBl151 3JICK'fPl1'1CCKOfO TOKa. 
flpHCMbl 11CKYCCTBCHHOro 
TpaucnopT11poeKa noc-rpa.naewHX 
11ec'lacn1oro cny<1a51 K Me.nnyHKTy. 

113 30Hbl 

.11.blXaHl151. 
OT MCCTa 

Y .nywa101Ua.11 11 0Tpaen.11101Ua5I cnoco611ocTh 
np11pon11oro 11 nonyn1oro 11ecj>T.1111oro ra3a, 0K11c11 
yrnepoJla, napoe 6e11Jmia 11 .npyr11x ra3oe. 
flpOCMOTp Bl1JJ,COcp11JJhMOB no OKa3alll1JO llCpBOH 
nOM01Ul1 noc-rpa.naBWl1M OT HCC'laCTHOfO CJ1Y'!a51. 

Jl11CUHJIJ111113 5. 0 0011380,ll.CTBCllllOC 06V'!CIIHC 

TCXHH'ICCKOro a11an11Ja 

Onpe.nene1-111e co.nep)l(aHm1 BO)J.bl no Am1y-crnpKy. 
Cnoco6h1 npae11J1hHOro OTC'leTa o6beMa BO.!lhl e 
np11eM HHKax. Onpe.nene1111e co.nep)l(aH115! BOJlhl e 
aecoehJX npoue11rnx. Oceoe1rne np11eMoe pa60ThJ c 
rn.npocrnT11YecK11M11 BecaM 11 Mopa-BecTcpairn, 
no.nroTOBKa 11x K pa6oTe: npoeepKa uyneeol.\ TO'IKl1 
no .Ul1CTl1J1Jll1POBam1ol1 B0,!1,hI; BhICYllJl1Ba1rne 

fl paKTHLICCKaH 
pa6orn 



,N'Q HaHMeuosa1rne 
n/n JlHCQHHJIHHbl (MOJlYJIH) 

CaMOCTOHTeJlbHOe 
Bbmom1eH11e pa6oT 

5.2 na6opaHTa x11M11l.fecKoro 
a11an113a 4-ro pa3pH.ua 

CooepJ1cl111ue 06y<te1t11R, 0110ll1<tnu<tec1<ue eou11ul{bt Oue11o'lnh1e 

nonnasKa 11 UHJ111HJlpa aHaJ111311pyeMOH )KH.L(KOCTblO c 
TeMnepaTypoii 200C; norpy)KeH11e B Hee nonnaBKa; 
ypaBHOBew11BaH11e KOpOMblCJla c HOMO!llblO 
pa3HOBecoa; OTCl.feT nJlOTHOCTH. 
OnpeAene~rne TeMnepaTypb1; Karrnena)leHHll, 
flJlaBJleHHll rop!Ol.fHX MaTep11anoa, BCflblWKl1 B 
np116opax OTKpb1Toro 11 3aKpb!Toro T11na. 
OnpeJleJJeH11e K11HeMaT11l.feCKOi1 Bll3KOCTl1 
Heqnenpo.11,yKTOB pa3J111l.(Hb!X )1{11.ll,KOCTeit 
CTO.LlfOTOBKa Bl1CK0311MeTµa K pa6oTe, KaJ1116pOBKa 11 
onpe.ueneHHe ero nOCTOHHHOH. 
CTpaKTl1l.feCKOe 03HaKOMJleHl1e C ycTpOHCTBOM 
Bl1CK0311MeTpa 3Hrnepa 11 np11eMaMl1 pa60Tbl c Hl1M 
np11 onpe)leJleHl1H ycJJOBHOH Bll3KOCTl1 
HecjnenpOJlYKTOB. 
Onpe.ueneH11e cjlpaKUHOHHoro cocrnaa 
HecjJTenpo.uyKTOB MeTO.LlOM neperoHKl1 B KOJJ6e. 
Attan113 npo6 np11pommx, npOMb1wneHHb1x 11 
Tonotrnb1x ra3os Ha ra3oattan113aTopax T11na Opca. 
00.LlfOTOBKa np116opa K pa6oTe. CTp11roTOBJleH11e 
nornoTHTCJlbHblX pacrnopoe. 3anom1ett11e 
nornoT11TeJlbHblX H ypaBHHTCJlbHblX cocyp:os 
COOTBeTCTBYIO!lll1Ml1 pacrnopaMl1, nposepKa 
repMeTHl.fHOCTH OT.LlCJlbHblX KpaHOB 11 ucero np116opa 
B uenoM, nposep:ett11e a1-1an113oa. 
<Dl1311KO-Xl1Ml1l.(CCKJ1e CBOHCTBa np11pOP:HblX BO)]:. 
Onpe.ueneH11e flJlOTHocrn apeoMeTpoM 11 
Hl1KHOMeTpOM, 3anaxa, npo3pa'lHOCTl1. 
KnacrncjJ11KaUHll BO)l. WecTHKOMnOHeHTHbIH cocrns 
BO)l:bl. 
Onpe.ueneH11e )KeCTKOcT11, ruenol.fHOCTH, co)lep)KaH11» 
)f{CJ1e3a, 110HocyJlbcjlarn, cyxoro ocTaTKa 11 
Mm1epan113au1111 BOP:bl. 
CTp11rornsneH11e pacrnopos pa3Hoi1 HOpManbHOCTl1 
conei1, K11cnoT, ruenoqei\I. 
CTp11roTOBJ1eHHC THTµ11pOBaHHblX paCTBOpOB. 
YcTaHOBKa T11Tpa, THTp11poaaH11e pacrnopa 
aemecrna. 
Bep:eH11e 3ar111cei1 s J1a6oparnp110M )i{yp11ane. 
CTp11sep:eH11e pa6ol.fero Mecrn s nopl!P:OK. 
Onpep:eneu11e pH cpep:b1, TeMnepaTyp K11neu11n 11 
nnauJ1eH11H, npoueHTHoro co)lep)f{al!Hll anar11 a 
aHan11311pyeMblX MaTep11anax. 
C6opKa na6opaTOpHbIX np116opou, nposepKa 11x Ha 
repMeTl1l.fHOCTb. 3an11Cb pe3yJ1bTaTOB aHaJ11130B. 
OcsoeH11e ycrn11osneHHblX HOpM apeMeH11 11 HopM 
pacxo.ua 311eprn11, Cbipb», MaTep11anos np11 
co6mo)leHJ111 TeXHl1l.feCKl1X ycJJOBl1H Ha 
BbmOJJHHeMbre pa60Tb1. Pau11011anbHall opraH113aUIDI 
Tpy)la Ha pa6ol.feM MecTe 11 osna.ue1111e nepe.noBblMl1 
MeTo.naM11 Tpy.ua. Tex1rn11ecKaH 3KcnnyarnuIDI 11 
yxoil 3a np116opaM11, 06opyA0BaH11eM, na6oparnp11oi1 
nocy.uoii 11 11HCTpyMeHTOM. 
CaMOCTOl!TeJJbl-!Oe BbmonHeH11e pa6oT cornac110 
KBan11cjJ11KaUl10HHOH xapaKTep11CT11Kl1 na6opaHTa 
x11MHl.fecKoro aHanl13a 4-ro pa3pn.ua no,D, 
tta6mop:eH11eM HHCTPYKTopa npo113sop:crneHHoro 
06yl.feH11ll. 
Kean11cj)11Kau110H1JaH npo611al! pa6orn. 

CPCJlCTBa 

I1paKTl1l.feCKall 
pa6orn 

BHti:LI H coti:epJKanue caMOCTOHTCJILHOH paooTLI 



CaMOCTOJITeJihHaJI pa6oTa cnywaTeneH: nporpaMMhI op11eHTHpoBaHa Ha Bhipa6oTKY 

HaBhIKOB 3cpcpeKTHBHOH rrpocpecCHOHaJibHOH TeopeT11qecKOH, rrpaKTHqecKOH )J.eJITeJibHOCTH. 

CaMOCTOJITeJibHa.5! p a6oTa no OCBOemno rrpor paMMbI o cymeCTBJIJieTCH B OCMbICJieHHH 

TeopeTH':IeCKOro MaTep11ana B COOTBeTCTBHH c )J.HCUHllJIHHaMH nporpaMMhI, BhIITOJIHeHHH 

pa3pa6oTKH cuettapHeB 3aHHTHH no npenonaBaeMOH )lHCUHTIJIHHe, TIO)J.fOTOBKe K npoMe:>KYTOqHoH 

H HTOfOBOH arrecTaIJ;HH. 

CaMOCTORTerrhHaJI pa6oTa cnyrnaTeJIH npe.L{nonaraeT yrny6neHHe 11 3aKpennem:re 

TeopeTHqecKHX 3HaHHH. CaMOCTOHTeJihHaJI p a6oTa cnyrnaTeJIJI BKmo':laeT cne.n:yromHe BM.Uhl 

CaMOCTOHTeJibIIOH )J.eJITeJibHOCTH: CaMOCTOSJTeJibHOe yrny6neHHOe H3yqeHHe BOTipOCOB 

nporpaMMhI, BhITIOJIHeHHe HH,L{HBH.ll.YaJibllbIX 3a.ua1rnii, no)J.roTOBKa K 3K3aMeHy. 

6 Cl10Jlb3YCMLIC 0 'Pa30BaTCJILllLIC TCXllOJIOruu 

X2 TCMbl 06paJOB3TCJlbllblC TCXllOJlOl"Hll 
TeMbl I. I - 1.6; Tex11ononrn TpaA11111101-111oro 06ylfett11l! 
2.1 - 2.5 ; 
3.1 - 3.2; 
4 
TeMbl 5.1 - 5.2 Tex1-1onornll 06ylfett11l! B COTPYAlml.Jecrne 

Tex1-1onornl! npo6neMHoro 06ylfett11l! 
Tex1-1onorW1 TP3.!l.11LH10HHOro o6Ylfemui 

3.4 Yqe6no-MCTO.lJ.HqecKHe MaTcpHaJILI )J.JISI caMOCTOSITCJILIIOH pa6oTLI 06yqa1om.uxcn 

H3 qHcJia HIIBaJIH)J.OB H JIHL( c orpa1rnqeI1HbIMH B03MO)KH0CTIIMH 3)1.0pOBbH 

06yqe1rne o6y<IaIOII.(HXCJI c orpaHHqeHHhIMH B03MO:>KHOCT5IMH 3)1.0p OBbH npH 

Heo6xo.L{HMOCTH ocymecTBJIJieTCSI c HCTIOJ1b30BaHHeM cneuHaJibHhIX MeTO)J.OB o6yqemrn H 

,[(H.l(aKTH':leCKHX MaTepHaJIOB, COCTaBJieHHhIX c yqeTOM oco6eHHOCTeH TICHXOcpH3H':leCKOro 

pa3BHTHSI, HH)J.HBH.UYaJibIIbIX B03M0)1{J-IOCTeH H COCTOSIHHSI 3.UOpOBhSI TaKHX o6yqaIOII.(HXCSI 

( o6yi:rnrou{erocJI ). 

Y':le6Ho-MeTO.L{H':lecKHe MaTepHanbr ,L(JISJ caMOCTOJITeJI&noH. pa6oTbI 06yqa10mHxcsr H3 t.mcna 

HIIBaJIH)J.OB H J1HU c orpaHH':leHHhlMH B03MO)l{HOCTJIMH 3.UOpOBbSI npe.L{OCTaBJIIDOTCSI (npH 

He06XO,LU1MOCTH) B cpopMaX, ananTHpOBaHHhIX K orpaHH':leHmIM HX 3.L{OpOBbH H BOCTipHSITHSI 

HI-Iq)QpMaU,HH. 

KaTcrop1111 06y<ia1ouu1xcS1 <J>opMbl y 'le6110-MCTO.UH'ICCKOro 06ecnc•1e1111S1 caMOCTOSlTCJlbllOH pa60Tbl 
o6y'lalO~HXCS1 c 083 no .UHCUHHJlHllC 

c 11apywe1meM cnyxa - B nelfaTHOH cjJopMC; 
- B cbOOMC 3JICKTPOHHOrO .!l.OKYMCHTa; 

c 1-1apywe1-111eM 3pe1m'1 - B nelfaTHOH cjJopMe yeeJJl1lfCHHblM wpHcjJTOM; 
- B cjJopMe 3J1CKTPOm1oro .UOKYMCHTa; 
- B cj:JopMe ayAHOcbaHJ!a; 

c HapyweHHCM onopHO- - e rrelfarnoi1 cjJopMe; 
.ue11raTCJ1bttoro annaparn - B cjJopMe 3JJCKTPOll110f0 ,!1.0K)'MCHTa; 

- B Q:iopMe ayA11ocj:Jai1na; 

Mernn11qecKoe 06ecneqc1me nnsr caMOCTOSJTeJibIIOH pa60ThI o6y':laIOmHxcH c 

orpaHHqeHHbIMH B03M0)1{1IOCrnMH 3.D;Op0Bb51 npe)lCTaBJieHO ( rrpH Heo6xO,LU1MOCTH) : 

::meKTpoHHhrn yI.Je61-Io-McTon11qecK11ii KOMTIJICKC .UHCUHIIJIHHbI na caiiTe IOf Y no CChIJIKe 

https ://eduportal.ugrasu.ru/ 

4. OIJ.EHKA KA qECTBA OCBOEHlUI IlPOrP AMMbl 
B npouecce H3yqeHHJI Ka)I<)J.OH .UHCUHTIJIHHbl TeKyll{HH KOHTpOJib OCBOeHHH MaTepHaJIOB. 

,[(HCU:HTIJIHIIhI 3anepwa10TcH n poMe)l{yToq1-1oil: arrecTauHeit K HTorosoii arrecTaU:HH .n:onycKaroTcH 

cnymaTeJIH, ycneII.IHO 3anepUIHBII.IHe B TIOJ1HOM o6neMe OCBOeHHe nporpaMMbI 

npocpeCCHOHaJibHOro o6yI.JeHHSI H nporne,[(UIHe nee rrpe,L{WeCTBYIOIUHe arreCTaUHOHHhie 

HCllbITaHHH, npe.L{y CMOTpeI-IHbie yqe6I-IhIM ITJiaHOM. 

ITpocpeccHOHaJihHaJI rro.n:roTOBKa 3asepUiaeTcH HTOrosoH: arrecTauHeH: B cpopMe 

KBanmpHKaU:HOHJ-IOrO 3K3aMeHa. KnanmpHKaU:HOHHhIB 3K3aMeH BKmoqaeT B ce6H rrpaKTHqeCKYJO 

KBaJIHcpHKau;HOI-IHYIO pa6oTy H rrponepKy TeopeTH':leCKHX 3HaHHH. 



K rrpone.nettmo KBamrcp11Ka1urn1rnoro 3K3aMeHa rrp11nneKmoTc.s1 rrpe.ncrnmnemr 
pa6orn.naTenell:, 11x 06oe.n11HeH11Jl:. 

Knan11cp11Kau,110HHhIH 3K3aMeH rrpono.n11Tc.s1 .llJI5I orrpe.neneHH.sI coorneTcrn1151 rron)'l.JeHHhIX 
3IIaIIHH, )'MeHl1H H HaBblKOB rrporpaMMe rrpocpecc110HaJibHOfO o6yY:eHH5I 13321 «Jla6opaHT 
XHMHlfCCKOro anaJIH3a» H ycTaHOBJienmr Ha 3TOH OCHOBe 06yqa10ru.11MC5I 4 KBan11cp11KaU,HOHHOfO 
pa3p.sI,na. 

TeMLI npaKTH'ICCKHX KBaJiml>nKau.uoHHbIX pa6oT 
I. Orrpe.nene1nur co.nep:>I<aH11.si BO.llhI n HecpT11 11 ttecpTerrpo.nyKrnx. 
2. Orrpe.nenemie co.nep:>I<aHHe cppaKu,HoHuoro cocrnBa B HecpTe1mpo.nyKrnx. 
3. Onpe.nene1rne co.nep:>Krurn.si xnopHCThIX cone:H B HecpTH. 
4. Orrpe.nene1rne rrnoTHOCTHHetjJT11 11 ttetjJTerrpo.nyKTOB. 
5. Orrpe.neneH11e Han11q1rn no.nopacrnopHMhIX KHCJIOT H ru.enoqeii. 

BonpocLI K TeopcTH'ICCKOH 'laCTH KBaJiml>nKau;uonnoro JK3aMena 
1. BH.llhI Becon. ITpasmm B3BerrnrnaHH.SI. 
2. BhICYlllHBairne rnep.z:u,1x H :>KH.UKHX neu{eCTB. 
3. ):(HCTHJIJIHpoBaHHa.sI, 6H.llHCTHJIJmponam1a.s1, .neHOIIH3HpoBaIIHa.sI no.na. 
4. HJMepeHHe H peryn11p0Bairne TeMrrepaTyphI. TepMoMeTpbI. 
5. Kor.na oca:>K,ne1-111e cY:HTaIOT npaKTHY:eCKH rroJIHbIM? KaK .no611nc.si rronHOThI oca:>K.neH11.si? 
KaKHe rroTepH oca,nKa .norrycTHMhI n rpaBHMeTp1111? IJoqeMy npH BbI)leJieHHH oca.nKa cne.uyeT 
H36eraTh 60JiblllOro HJ6b1TKa pacrnopHTerr.si? 
6. Meptta.s1 nocy.na. ITpaBHJia 11crroJih30BaHH.sI. 
7. MeTO.ll orrpe.nene1rn.si BJia:>KHOCTH rnep.nhIX neru.ecrn (11 co.nep:>I<aHH.sI BO.llhI n 
KpHCTannorn.uparnx). 
8. MhIThe 11 cylllKa rra6oparnpI-Ioii rrocy.UhI. 
9. HaJOBHTe na116orree lllHpOKO rrp11MeH.s110ru.11ec5:1 MeTO.llhI oca,nHTeJihHOro T11TponaHH5I. KaKMe 
Tpe6oBaHH5I rrpe.no.sIBJI.sIIOT K peaKU,H5:IM OCa:>K.[{eHH.sI B THTpHMeTpHtieCKOM aHaJIH3e? 
10. HaJOBHTe rreps11qHhie cTan.napTHbie seru.ecTna B nepMaHraHaTOMeTpHH, yKa:>KHTe HX cpaKTOpbI 
3KBHBaJieHTHOCTH H HaTIHlllHTe cooTBeTCTBy10m11e nonypeaKu,1u1. HaJOBHTe rrpHtIHHY 
neyCTOHY:HBOCTH pacrnopa rrepMaHraHaTa KaJIH.sI H HaIIHlllHTe ypam1e1rne COOTBeTCTBy10mell: 
pcaKU,HH. 
11 . 06ru.a.s1 H crreU,HaJihHa51 rrocy.ua B XHMHqecKOM aHaJIH3e. 
12. 0I<a3aHHe ).J.OBpaqe6no:H rrOMOlll.H nocTpa.nanllleMy rrp11 oTpannemm raJaMH. 
13. 0Ka3airne .uonpaqe6rro:H rroMoru.11 nocTpa.nanweMy rrpH rropa:>I<emrn 3JieKTpHtieCKHM TOKOM. 
14. 0Ka3airne .llOBpaqefornti IIOMOill,H ITOCTpa.uanllleMy rrpH TepM11qecKOM O:>Kore. 
15. 0Ka3airne .llOBpaqefornH: IIOMOill,H lIOCTpa.llaBirreMy rrpH TpaBMaTHt.JeCI<HX rrope3ax. 
16. 0Ka3aHHe .ll0Bpaqe6HOM fIOMOill,H fIOCTpa,naBllleMy rrpM Xl1M11qecKHX O:>KOrax. 
17. Onpe.neJ1e1rne rrrroTHOCTl1. 
18. Orrpe.nenett11e co.nep:>Kamrn BO.llhI (Maccona.s1 11 o6oeMHa.sI .noJI.sI) B netjJT11 H )1(11.llKHX 
HetjJTenpo,nyKTax no Mern.ny ):(mrn- CrnpKa. 
19. 0 T6op cpe,nHHx rrpo6. 
20. OxapaKTepH3yHTe BH.llhI 3arp5:!3HeHH51 oca.uKa. KaKHe oca.nKH - Kp11cTann11qecK11e 11n11 
aMop¢Hhie - a.ucop611py10T pacrnopemlble neru.ecrna B 6oJibllleii cTerrem1? IJoqeMy? KaK nmrneT 
na a.ncop6u.mo: a) TeMrrepaTypa; 6) neJIMtIHHa rroBepXHOCTH oca,nKa; B) KOHU.eHTpau,M51. 
a.ncop611pyroru.eroc.s1 neru.ecrna? 
21. riepero1-1Ka. BM.llhI rreperoHI<H. 
22. I1epeKpHCTaJIJIH3aU,H5:!. 
23. IJoqeMy pacrnop rn.np0Kc11.n:a mrrp1151 rrp11 Hcrronh30BaHl1H ero B Katfecrne CTaH.llapnmro 
pacrnopa rre .uom1<e11 co.uep:>KaTh Kap6onaT-HOH? I1epeq11cn11Te cnoco6h1 rrpHroTOBJieIIH.sI pacrnopa 
NaOH, He co.nep:>I<aru.ero Kap601rnT-1101rn. 
24. ITpanmm rrone.uenH5:! rrp11 TIO)J(ape. 
25. fipamUia XpaHeHIUI H MapI<HpOBI<H peaKTHBOB. 



26. IlpHBe}JJ1Te rrpHMepbI rrepsHqHbIX H BTOptttrnbIX CTaH.n;apTHbIX paCTBOpOB, HCITOJib3yeMblX B 
KHCJIOTHO-OCIIOBHOM THTpoBaHHH. HarrmIIHTe ypaBHeHH.SI peaKu;HH:, yKa)l(HTe cpaKTOpbI 
3KBHBaJieHTHOCTH. 
27. ITpoTHBOITO)l(apHbie MeporrpH.SITH.SI B XHMJPiecKoH: na6oparnpHH. 
28. Crroco6b1 orrpe.n;ene1nrn rrnoTHOCTH >I<HJJ;KOCTH. 
29. Cyru;HOCTb H rrpaBHJia cpHJibTpoBaHmL 
30. Cyru;HOCTb H npaamra 3KCTparHponaHHH. 
31. Tpe6onaHHSI TeXIIHKH 6e3orracuocTH rrpH pa6oTe c .UH3THJIOBbCM 3cpHpOM. 
32. Tpc6osa1rn.sr TexttHKH 6e3onac1-10cTH npH pa6oTe c KMCJIOTaMH 11 w;eno1IaMH. 
33. Tpe6oBanmr TeXHMKH 6e3orracHoCTH rrpM pa6oTe c JIB)]{. 
34. Tpe6onaHH.SI TeXHHKH 6e3orracHocTH np11 pa6oTe c w;enoqHbIMH MeTaJIJiaMH. 
35. Tpe6onaHH.SI TeXHHKH 6e3orracHocTH rrp11 pa6oTe c .SIJJ;OBHTbIMH aew;ecTBaM11. 
36. YKa)l(HTe cnoco6bI Bbipa)l(eHHS! KOHD;eHrpau;HH CTaH,n;apTHbIX pacTBopoB. 
3 7. qTO TaKOe MeTO.n; CTaH)J.apTHblX Beru;ecrn, cpHKCaHaJIOB H OT,LJ;eJibHblX HaBeCOK? 

5. OPr AHH3AI(HOHHO-IlE,l(ArorMlfECKHE YCJIOBH.H 
5.1. MaTepuaJI1>110-Tex1rnqec1rne yCJIOBHH pcaJiuJaQHH nporpaMMhI 

HauMc11oaa1rne HaHMCHOBa1rne 06opy.llOBa1111b1X <l>aKTH'ICCKHit all.pee yqefiHhtX 

cncu11aJIHJ11poaa1-111 htX yqe6HhIX Ka61111eToB, o6beKToB .llJISI K30HllCTOB H OObCKTOB 

ayll.llTOpHH, K3011HCTOB, npOBC.llCllHSl npaKTH'ICCKHX 33HS1THH c 

n a6opaTOp11ft nepC'IHCM OCllOBllOro OOOOVJl083HHH 

YYe611aH ay)llnop11H wrn Cneu11an11311poBa11HaH }"1e611aH Me6enb 628012, Pocc11H, T10Me1-1cKaH 

llpOBC.llCHHH JICKUHOllHblX H 11a 30 llOCaJlOlflf bl X MCCT. o6JiaCTb, XaHTb1- MaHCHHCKHH 

npaKTHYCCKHX JallHTHH I BOyT6 yK, I npoeKTop, pa3.llaT04HblM aBTOHOMHblH OKpyr-lOrpa, r. Xatffbt-

MaTepmUI, npe3CHTaUHH K TCMaM Mattc11l1cK, yn. 
JICKUHOHl!Oro MaTepuana Y exosa, .ll. 16, 2-HA ytJe6HblH Koprryc 

KoMnJJeKca 3.na1rntt BY3oe, 

ay.n1nopm1 I 07 

YYe6HaH ay)l11Top11H JI.JJH Cneu11an11311poea1rnaH x11M11l1ecKaH 6280 12, POCCHH, T IOMCHCKaJI 

npOBC)lCHHH J1a6opaTOpHblX Jia6opaTOpHa51 Me6eJJb11 nocy.na. o6JiaCTb, XaHTbI -MaHCHHCKHA 

3aHHTHH np116opb1: aBTOHOMHbIH oKpyr-IOrpa, r . XaHTbI-

• )lHCTHJIJl51TOp MaHCHHCK, yn. 
• cyumnbHbI i1 wKacj> Y exoea, .n.16, 2 -11 !1 YtJC6HbIH Kopnyc . BCCbl TCXHOXHMHYCCKHC H KoMrrneKca JJlaH11A BY3os, 

aHaJJHTKYCCKHC ay.UHTOpHJI 127 . MCXaHH'ICCKHC MCWaJJKH . KOHJJ.YKTOMCTJ)bl H llOTCHUHOMCTpbl 

5.2. Yqefino-MCTOAnqccKoe 06ecncqe11uc nporpaMMbI 

5.2. Yqefino-MeTOAHqecKoe o6ecneqenuc nporpaMMhI 
5. 2.1. Ocllo<111aJt 11umepamypa: 
I. Ky.upeaaTbtX A.A., Conory6oaa l1.A. Jia6opaTOpHb1i1 x11M11YeCK11i1 aHan113 <l>fEOY BO «lOrop. 

roe. yH-T», l1tt-T np11po.uono11b30BaH115! ., 2018 
5.2.2. 3fleKmpomtble pecypcbl 

1. )]{apHKOB, B. M. ITpaKTH1!ecKoe pyKOBO.UCTBO HH)l(e1rnpa no oxpatte Tpy):{a I B. M. 
)]{ap11KoB. - 2-e H3.U., 11cnp. H .n;orr. - MocKBa ; Borrorna : HHcppa-HH)l(eHepH.SI, 2019. - 284 c. 

ISBN 978-5-9729-0358-0. TeKcT :meKTpOHHbIH. URL: 
https://znanium.corn/catalog/product/1053332 

2. Me>KorpacneBhie npaBHJia no oxpaHe Tpyna (rrpaa11na 6e3orracHocTH) rrp11 3KcnnyaTau;11H 
3neKTpoycTaH0BoK: ITOT P M-016-2001P,D;153-34.0-03.150-00 - 2-e H3.U. - MocKBa: HI.fl( 
HH<l>PA-M, 2014. - 158 c. ISBN 978-5-16-004448-4. - TeI<cT : 3JieKTpOHI-IbIB. - URL: 
https://znanium.corn/catalog/product/3 71446 

3. f1aqypHH, r . B. Oxpa1-rn rpy,na. MeTO):{HI<a rrpone,[{eHHH paccne.L{OBaHHH HeC'iaCTHbIX 
crryqaes Ha npo113no.n;cTBe : yqcforne rroco611e I f .B. f1aqyp11H, H.H. lll,eHHHKOB, T.H. 
KyparnHa ; IIO}J. o6m. pe}.l. r .B. f1aqypmra. - 2-e 113.U., ;:i:orr. - MocI<Ba : Cl>OPYM : 



HH<I>PA-M, 2024. - 143 c. - (BbICUiee 06pa30Ba1rne). - ISBN 978-5-00091-671-1. -
TeKCT: :meKTpOHHhIH. - URL: https://znanium.ru/catalog/product/2125145 

4. AHami:ni:qecKM xHMmI: yqe6HHK I H.M. MonqaH, P.f. PoMaHona, T.C. fop6y1rnna [H .up.]. 
- MocKBa : MH<I>PA-M, 2022. - 394 c. - (BbICUiee 06pa30Bam1e: BaKaJiaBpHaT). -
DOI 10.12737/12562. - ISBN 978-5-16-009311-6. - TeKCT : 3JieKTpOHHhIH. - URL: 
https://znanium.ru/catalog/product/1693697 

5. Menh1mqyK, B. A. ITepnrui: .uonpaqe6HM noMOI.Uh : yqe611oe rroco611e I MenbHHqYK B.A. -
MocKBa : HH<I>PA-M, 2026. - 207 c. - (Bb1cruee 06pa30Ba1rne). - DOI 
10.12737/2211621. - ISBN 978-5-16-021037-7. - TeKcT : 3JieKTpOHHhIH. - URL: 
https://znanium.ru/catalog/product/2211621 

6. ConOBheBa, H. B. OueHKa H ynpanneHHe pHCKaMH rrpe.urrpmITHH XHMHqecKoH: 
rrpOMhIIIIJiemIOcTH : Mouorpacpm:c I H. B. ConoBheBa. - 2-e H3.U. - MocKBa : Jifa,n:aTeJihCKO­
ToproBrui: Kopnopa1uu1 «):{aUIKOB H K0 », 2022. - 188 c. - ISBN 978-5-394-04768-8. - TeKCT : 
3neKTpo1111r,1H:. - URL: https://znanium.ru/catalog/product/2128220 

6. PA3P AiiOTqJIKH IlPOrP AMMhl 
ITaBJIOBa CBeTJTaHa CTaHHCJiaBOBHa, K.T.H, .uoueHT BhICIIIeii Hecpnn10H: IIIKOJihI. 


