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CDl'GOY BO 
«IOro CK MH roe na CTBeHHblll HHBe CMTCT» 

C11cTe~rn MC11em1<Me1na rrn•recTBa 

I lo1rnnol\ p<npa60Tr;11 . to110:1111rn:n1>11b1x 06pa10BaTcJ1b11b1x 

nporpai\ 1 ~1 11 nporpai\1i\1 11polliecc11011a11b11oro 06 '1e11 1rn 

CMK 1ory 
n - 69 - 2022 

Bepc1151 N~ 3 

nporpai'vlMa npocjJeCCMOHaJlbHOrO 06r1e11M5l no n p o rpaMMe nO,UrDTOBKH «Jfa6opaHT 

X ll M~fL(CCKOro a 11aJrn3a» (11.aJlee - nporpaMMa) COCTaBJleHa B COOTBeTCTBHH c Tpe6oBa JI M51MH 

np11 1<a3a MmrnpocBew.cmrn P occirn OT 26.08.2020 N 438 « 06 y rnep >1<.uem111 Oop51.Ut<a 

opr<:11 111 3aLlllH M ocyw.ecTBJleHH 51 o6pa30BaTeJlbHOH ,Ue51TeJlbHOCTH n o OCHOBHblM n por paMM3M 

11pocjiccc11011aJ1b11oro o6yYemrn » . Conep >KaHHe n p orp aMMhJ c oorncTcrnyeT MOpMaM TpynoBoro 

1<onc1<ca Pocc1 1 lic1<oi1 <:Pe.uep a u1111, HOpMaTH BH btX al<TOB Pocc11i1c1<oi1 <:Pe.uepau.1111. 

I. Olill.l,A5I XAPAKTEPHCTHKA IlPOfPAMMhl 
1.1. Uc:11> pca.'111"rn1t1111 nporpaMl\lbt: 

1 le. lhlO pcamnau1111 nporpal\ti\lbl 51BJHleTC51 cjlOp M HpOB3Hl1C y 06r1alOILlltXC>I 

11po<J1ccc 11u 11a.11>111.1:--: '3 11<11111H. )'i\ ICllllil 11 l lal~hll<O B 11 0 11pocJlCCCH l1 J1n6opa 11Ta X l~Ml1LICCKOrO a 11aJ11na 3 
p<npn:ta B com BCTCTB11 11 c Ew 111b1M rnp1 1cli 110-1<sam1cp111<a uM0 1111b1i\1 cnpaBOLI HMKOM pa6oT 1·1 

11pocjiccc11il pa60Ll llX (ETKC) Bblll)'CK I. pa1JJ,eJl « npo lj>eCCMM pa60lf l lX . o6LU~IC JlJ151 Bcex OTpac; 1ci1 

11apo.i.11oro x o-rnilcTBa)). 

1.2. Tpy,toci\11rncr1> 11porpai\1M1>1: 
I l po; tom1<11TeJtbH OCTb 06r1e 111151 - 132 L1aca, 4,5 Mecm.ta . B TOM LIHCJle 62 11aca 

TCOpCTMLfCCKOro 06r1c mrn. BKJllO'lJ a51 caMOCT051TeJlbIIYTO pa6oTy. 64 '-laCa npal<Tll LleCt<MX 1all51TllH. 

(, •iacuu - II I 0r01.3<UI UT I CCT3UH51. 

1.3. <l>opi\ia 06r1c111rn - Ot.tHa51. 

1.4. Ki1Tcrop1-u1 06yaia1ouv1xcn: UIKOJlbHMt<H 10-111rnaccoa. 

2. nJlAIIHPYEMbIE PE3Y Jlb TA Thi OfiYt.fEHH.sl 
IS pn)'.'li>TaTC 0CUOCll ll 51 llpOl"(JaMMbl n po<j>CCC HOllaJlbHOr O 06)1L1e1-nrn CJl)'W3TeJIM .[lOJl)l< l-ff->I 

· ~ llHTb II ~' :\ICTh: 

• 8c.1c1111c .10CTaTO'lllO llpOCTblX JI OJJ.llOTtllll l blX a llaJIH3013 110 yrnep)KD,Cl l llOH TaKTMl<e 6e1 

:lC.' IClllDI KO:\ lllOllCllTOB Ila npe.unapirreJlhllOl\I ·nane. 

flpOBL',' lCllllC 1qrn 110:\IOlllll pa·~ J lll lll lhlX peal<TllBOB. cjiapcl>opoBOii ll JlaCTH l l l<H 11Jlll 0)'1\ Jarn 

: tm1 cj>11 ; 11»r p0Ba111-15I 1<aneJlb11orn a 11 amna J J1e1<Tp0Jlwra 11 MllbtX 11ew.ecTB. 

• Rh151n: 1c1111c n cocnmc BO.Ubl. 11cnOJlb3)'51 1nMepe1-1 1151 n o ).X111-1y 11 CTapKy . 

Onpc;tc11c1111e B513KOCTM BeLUCCTB, a Tal<>Ke, n o e ro >Ke MeTo.aaM 11ccJleD.0BaHH5l, pa1ro111<a 

npO,'l)'l<TOB 11ccjrrc11pOMbllUJ1eHHOCTll 11 HllhlX )J<M)lK HX 13eW.CCTB. 

• Pa6on1 c a p eoMeTp oM: o npeJJ.eJle1rne n JloT11ocTH >KH.UKHX Bew.ecTB, TeMnep aTy pb1. 

• Heo6xo1u 1MocTb Hen ocpencT se1-11-1oro y yacTH51 s 113r0Tosne1-11111 pacTBopoB nyTe:-.1 

TllTpOIH\1 11 151 II na51.1bllblX Cj)JllOCOB. 

• 011pc; tc,1c1111e COCTaBa BJlarH 13 HCCJle.uyeMbl X MaTep11aJ1ax 13 npou e tITllOM COOTHOUtel-1111 1. 

11 p11 :-.1e 1 I SISI x HMM L(CCt<He BeCbl. 

• l-11roTOIHICH1le 11po6 )f(llW<MX M Tl3Cj).llbl X MaTep1rnJlOB .llJ151 ll X aHaJ1113HponaHH51. 

• Hh1srn:1c 1111 c 11eo6xom1:-.1oro ocTaTKa 11a cjlHJl oTpax 11p11 npoceBc 11ccJlenyci\1h1x 

1\0:\l l IOI ICI ITOB. 

• Ocy11tcc:113Jlem1e 1<0 1-1Tpos151 3a pa6oToi1 ycTa 1-1oa1rn Jla6opaTOpI-LbtX MexaHM3MOB, 3an HCb 11x 

na1xn1cTp11LJec1<1 1x n o 1rn3a1-111i:. n o ; t p y 1<0BO.llCTBOM Jla6opa1rra, 11 Mc10 11u1 r-1 

cnoTBCTCTny1011u1 Ii 11pocjiecrno11 aJ1bHhlH pcnp 51J1. 



I 
I 

C(>l60Y BO 
« !Oro CKMH roe .ua CTBeHHblH HMBe cwreT» 

C11cTeMa MeHe!llKMeHrn Ka'1ecTsa 
nopn.UOK pa3pa60TKll .UOnOJJl lllTeJJbHblX o6pC130 llCITeJJbJ-lbl X 

nporpaMM 11 nporpaMM npocjieccMOHru1bHoro 06yc1eH1rn 

CMK IOIY 
n - 69 - 2022 

Bepc1111 N2 3 

I 

3. COJ(EP)KAHJ.1E nrorPAMMhl 
3.1 . Y •1 co 11 i,1li 11.ia11 

Ha11Me110BaH11e p33neJIOB. 

.u11cu1rnm111 (MOLlyJiett) 

Pa1LteJ1 I. OxpaHa 11 

6c3onac11ocTb Tpyna B 

x 11.\f 11 qcrno ii n a6opaTop1111. 

00 
0 
(.) 
ell 
::r 
0 

""' Cl) 
u co 

16 

13 TOM L1Y1 CJ1e 

2 

¢opMa 1<011Tpom 1 

14 

r ') Pa·meJI 2. 06opynosa1me 

;1a6opaTop11tt 

24 2 2 20 
I 

~l Pa1ncJI 3. 06ma51 11 

illl~t:111T 1I'ICC K il>I Xll:\111 51 

22 2 20 

64 I -i Pa3LlCJ1 4 . 
I l po1 r rno:tcTBc1111oc 

64 0 

06 y LJe 1111e 
>~~-1-~:-:--~~-'-~~~~~~-t~-:---t~~-t-~~-1--~~-J-~~~~~-+~~~~~~~~~~ 

V!Torona51 3TieCT3UH51 6 3aI.Ul1Ta HTOf0130l'.i 

arreCT3UHOl-lllOH 

pa60Tbl 

I lkcro '-IaCOB 132 

3.2. Ka.1 c 11u ap111>dl r1c611b1il rpa<lum 

06'1,c:\1 y•1c611oii 11arpy:rn:11: 132 LJaca 

<l>op .'1a 06y•1c1111n: OLtH a51 

64 4 54 

Pc;1•11M 3~urnT11il: I p33 s Henemo 110 4 aKaneMHYec1<11x Yaca 

3.3. Pa6o•me 11porpaMMb1 ilHCu11nm111 

P1n}lc.1 1 I: Oxp;rna 11 6e3onac11ocTb TpyLta n x11MH'-1cc1wil sia6opaTopm1 (16 .. rncon) 

Tc:-.1a I . I O c11on111>1c CBC.'lClllHI no oxpa11 c Tpy:i.a 11 oc11on11bti'll 3a1wHOJJ.aTCJJbCTBal\I no 

oxpa11c Tpy:o1 (2 •iaca) 
no1-15lTMe 06 oxpa1-1e TPY.LW KaK CMCTel\1e rocy.uapCTBeHHbTX Mep H rapmtTHll 11 0 

OOCCllClJClllllO 6c·3011 ac11b!X M 3l 10p013b!X )'C.1013M M Tpy.na, npa130130 H 331.UHTe 11 KOMneHCC1UM51X 

pa60THMI<)' . 
3aKOH PocCHHCKOH <De.uepaUHH 06 oxpaHe Tpyna, OCHOl3HbTe ero llOJlO)KCllH51. 

3a1<011on aTen bcTno o Tpyne nonpocTI<OB, )KeHLLlM f-1. TexH11':IeCKHe acrreKTbl oxpm1b1 Tpyna. J1hroThl 

II l\01\ Jlle 11 callllM 3a npO(l>eccuo 1-1aJibH)'l'O 0pen1-10CTb np0113BOLlCTBa, npH 110JIHOH HJIH 4aCTMlJ11 0H 

llOTCpc 'I py;lOCllOC06 11 ocn1. B CJiyt!a51X CMepnt pa6oLJero Ha npOM 3130.[lCTBe. 

Hamop H 1<011TpOJih 3a co6mo.ue1-meM 3a1<0Ha 06 oxpa1-1e Tpy.ua. rocy.uapcTBc 1111 1>1 i1 

11~t.T30p. ocyutccTl3JI5l eMblH M111-111cTepcrnoM Tpy.ua Pocc1111 H npocllcOI033MH, cpenepaJ1b11b1M 

rnp 11 1>1:-.1 11 11 po:-.1 b1w ; 1c 1111 blM 11a.u3opm.1 Pocc1111 (f ocropTex Han3opoM PoccM 11 ) . Ylx porn, B 

p~npa60T1<e 1-1 ocyuJ.ecnrne1-11111 Mepo11pH 51TMti n o o6ecneYeHHIO 6e3011 acH blX ycJIOBHi-'1 Tpyna 1-ia 

11 po i rnm:lcTH~. 
Cai 11 r rnp11 0-·l111 uc:-.1 110 J1orn '1ec1<M Ii 1 ia; nop . 

J "ocy;.w pcTBC Hl-l bl l':i 110)l<ap1-lblH Ha}l30p. ['oc3HCprn l!all30p. fa30Bbl11 H3Ll30p. 
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J «!Oro JCKMH roe na JcrneH Hbii1 HM Be CMTern n - 69 _ 2022 
C McTeMa MeHem 1<MC1-1Ta KalJeCTBa 

I l op}ID.OK pa3pa60TKM n onOJlHMTeJJbHbIX o6pa30BaTeJJbHbl X 

nporpaMM M nporpaMM npocj1ecc110 HaJJbHoro 06y 4e1-11rn 

Boe1rM'mposarn-1h1e 'Iacn1 11 OTp51.llbI no npe.n:ynpe)l<.lleHHI-O B03Hl1KHOBe1-m51 11 Jll1KB1111au1111 
OTKpbIThrx ra1osr,rx H Hecj>T51Hb1X cjwHTa1-1 os. OcymecTB11e1-111e 3THMH no.up33.ue11eHH5IMH 
nc;\O.\JCTBc 1r r1 oro 1ra.u3opa 3a co6rnonc1-r11e,\1 «llparm11 6e3onacrr ocT11 13 HecpT51110i1 11 ra3013011 
npo~vl bl l lJJ1 Cl lHOCTH » H np.HOpMaTHBHblX ,llOKyMelITOB. 

8 11yTpr1BC,lOi\ICTBeHHble KOHTpOJ!h 33 BbinOJlHeHHeM 33KOHOLl,aTeJlbCTBa 0 Tpyrr,e. 

Koi\m J1eKc11brc nposep1rn 11pe.unp1151rni1 no oxpaHe Tpy.ua. 06mecrneHHblH r<oirrpo11b. 
oprnr11 nyori,1i 'r 11pocj>eo101aMH . 

OT11eTCT 11er111ocTb 3a 1-rapywe1-r11 e 3a1<011 013 Pocc11i1c1<oi1 cDeuepaum1, npas1111 11 1-1opi\1 no 

oxpa 11c Tpy:w. L{Hcn 1rn11 H1-1ap1-1a51. aLlMH1111 cTpanrn1-1a5l, MaTep11a11b1-1a51 11 yrn1101111 <rn 
0 I IJC rc·1 UC ll llOCTll. 

Tn1a I .20pn1111na1urn Tpyna B .rrn6opa-rop1111 (14 ~.a eon) 

CTp)'KTypa H 1anaY11 3a130,n:c1rnx XHMHLrecKHx na6opaTop111-i s c0Bepwe1-1crn0Bar-1MM 
'\ll:- ll IKO-al! aJJMTJILfeCKOro KOHTpom1 npOH3l30LlCTBa. 

X nMw rec1rn e 11a6opaTopm1, 11x Ha111aqe1-rne 11 xapa1<Tep. 
Opra rr113au1151Tpyna1311a6oparnp1111. 

06rrurc yc11013mr Tpy.n:a. Pau110HaJlbHa51 opramnau1-rn Tpy.ua pa60L1ero Mecrn 11a6opawra. 
I !OT u :1a6opaTop111-1. Meponpm1T115! no ox pa11e Tpy.ua 11a6opaHTOB B 11a6oparnp115!x. ITosbrwe11Me 
I\ Jl(l, 111<I>11 h'<l I ll II I paOOTI 111KO13 na6opaTOpM M. 

Ca,i1oc1110I1111e11b11a51 a6oma 
~- -~~~~~~~~~~~~~~~~~~~---'-~~~~~~~~~~~~~~~~~~ 

1'~ Tc.\11.>1 B11L1,1.1 caMOCTOnTeJ11>1-1oll pa60T1>1 

I 2 PaoOTa co cTattnapTaM H (flH)l cD 12.13.1-03 Textt11Ka 6e30 11 acrrocrn npH pa6oTe 13 

tl l!UJl!!TY! LICCKMX Jla6opaTOpM5lX, [ 'QCT 12.1.007-76 "Bpe.ut-tbre l3eUlCCTl3a. 
\ 1<11acc11cjrn r<aL\H5i H 061ur,re Tpe6oBaHH51 6e3onacHoc·rn " ) 

P;nncJl 2. 06opyL1.ona1rne Jla6opaTop11il (24~.aca) 

Tc\ia 2. 1 C a111JTap1-10-Tcx1111qecKoc o6opynonanne .rrn6opaTop11H (4 qaca) 
Bonoc1-rafo1<e1-rne 11a6opaTOpH11 : r<arra1111 3au115! , Bo.uonp0Bom-ia51 ceTh; BHyTpe1-1rr11!1 

Bo.w11pol30Jl : MarncTpanbtthre Tpy6h1. CTo5rr<H 11 Tpy6b1, no.usom1m11e Bony K np116opal\L 
BO.'lma11op11 b1ll KpaH: Bb!BOJl CTOLJHblX BO..Q: paKOBHHbl 11 CJlMBHble Bopomm; npas1rna 
11 0111_,3013a11M5r MI!M. Bo.u111~11-1 33TBop. LJ,e1np311113osa1rnoe 06ecneL1e1me na6opaTop1111 
L\HCTM11Mp0Bar111 0H so.uoi1, ee 11011y4e1-111e B 11a6opaTop1111. T11n b1 neperoHHbJX annapaTOB, MX 
I [ povr:rnO,Lll ITeJI bl !OCTb. 

l3H.Ubl 13eHTHJL5ILlHH: npI·ffOLtHa51 M BbIT5Dr<Ha51. Ocyw.ecTB11e1-111e MeCTHOH BeHTMJl51L\MM np1r 

1101'10 Il ll1OTCOCOl3, 11a6opaTOpl-lbIX 13blT5DKHblX wr<a<]JOB, acm1paUHOHHblX CHCTeM J.f 301-lTOB. 
Ko1 1cTpyr<u11H l3brTmr<11b1X ycTpOHCTB. 
ko\1.\1 ) llllh:tl llllll, 11 0,'l BOLlHMble )( l3blTW1KllblM WKa<J)aM. 06tucoo6Merr11 a5! BeHTMJl5llllHL 

I lo 11 wrn e KpaT llOCTH o6Mer-ra B03Ll)'X3. 

TcMa l .l f;no- H 'l.11eKrpoc1-rn6iKe1111e m16opaTop1m (4 •iaca) 
r a1orw51 cen , n .na6oparnp1111. 3a rrop11 b1i1 BC!ITHJlb Ha ra1onoi1 MarncTpa11M. nonnom<a ra1a 

K pa60LIH l-I CTOJ13M. ra3013bie ropemm. CTpoBepKa repMeTHLIHOCTH ra.3onpoBO}l3. C rroco6br 
061 tap) iKc111 1si M Mepr,1 ;1111<svinaw111 yTeLIKM ra3a. CTp11Mer-rem1e B na6opaTopH51X C)KM)KC1111oro 

rop!OL!Cl'O 1·<.na. 
OcueTMTeJrbria51 M c1rnosa51 ceTb. Pacnpenen11TCJ1bHb1e lllHTKH. 0oH51THe o .uonycTHMOH 

Iii.II py%:c. 
CTpe.uox paH 11Te1111. 311e1n pottarpenaTe11b1-1 hle np116opb1, npaBHJla pa60Tbl c !!HMM. 

Tc1rnona-ro1. 8 Kmo LJer-rne 31-1eproeM1<oro o6opynoBamrn. PyfornhHHr<H . 33.3eM11cr111e 

·>.nc1n ponp11 6opoH. LLfTence11b111>rc po3eTKH. 11x ycTaHOBKa. 



<ProOY BO 
«IOro )Cl\ l l fl roe :.ta )C rl!Cll ll bl fl ll ll Be CllTCT» 

CMK IOrY 
n - 69 - 2022 

Bepc11J1 N!! 3 

Tc.\li.l 2.3 Jl a6opaTop11an nocylla, l\1eTaJ1J111•1ecKoe 06opy1wna1me 11 Jla6opaTo pm, lii 
llllCTp~1 1\l ('llT<l p11Ji (-' 'taC) 

Jln6opuTop11m1 nocy.D,a M3 cTeKna, cl)apcl>opa. nnacnrnb1 M 11.1acnrnccbJ. Tpe6osamrn 1< 11ci1. 
cD1ni1Ko-x 11~111'1ec1rne xapaKTepMCTHKH cTe1<na. MaTep11anb1-1b1e 6aH1<H. 6yTb1J111, Mcp11asi nocyna. 

KOJ16b1, cTa1<a 11 b1, npo611p1rn H cneu11anottb1e np1-16opb1. Tipamrna QLtHCTKH na6opaTopHoi1. nocynbr 
11 xpa11L:11 w 1 L:L: 13 na6opaTop11 H. 

McT8J1J111 'lee Koc o6opy JJ.OBa1-111e na6opaTopHH. Ha31-1 a'1em1e WTaTHBOB 11 no.D,·beM 1-1 bIX 
CTOJlll l\O ll . YcrpoilcTBO JlJISI nepeMeWHBaHHSI )J<HLll<OCTeH, HX THllbl H npas11na pa60Tbl c HHMM. 

Yc-rpoik rno. 11a111aL1e1·111e H npwMe11e1111c cpHilbTp - npeccos H ue1-1Tpmpyr, npaBHJla 11x 
) c I Ull llBKl1 l.l , rnGopaTOpHH. 

I Im: 1-py~1e 11Tbr 11 np11c11oco6ne1-111 SI , r1pHMcm1eMb1e B 11a6opaTOpHH. 

1'1..'. ,\ IU 2 . .+ O oopyAona11 11c fl.Im oToopa 11po6 (6 'aacon) 
I 'tnu111>1c 111 111 cTJ<11. 0 6opy,10Bam1e JlilSI oT6opa )KMJJ.KOCTci1. Llly 11b1 llJISI oT6opa c1>111y LJ11 x 

\laTCf11 l:l:!Oll. 

06opy.aonai 111c .lJ.Il SI 113MeJJbL1e1-1HSI npo6b1. 

T 11 11b1 11 p11r-1e1-rneMb1x B na6opaTop1111 npo6HJ101<. CTynKM. 

UGopy.uoBa1-111e J:tJISI ycpen 11 eH1u1 nonr1ei; 110H. npo6b1. CMec11Ten11 . ,lJ,em1TeJ1 11. 
l lpaRMJICI xpaHeHMSI a11 8JJMTM'-IeCKOH rrpo6bl B na6opaTOp11M. 
f3ccOROC 06opynosa1-111c 11 13CCOBaSI KOMHaTa 

Ha111 1:1L1c1m e, ycTpOHCTBO H 06opy.ll.OBa1-111.e XHMH4ec1rnx cKnanos H xpa11HJ1HLU. 
Opra1 11n~uu1 ~1 cl\,18.:..tCKHX 11or-1cmc1-1Mi1np11 11a6opaTop1rnx. 

PcaKTJIBhl 06meynoTpcfaneJ1bHbie 11 cneu11a11bHb1e. LJ,erreHvie MX no YHCTOTe. 
y 11aKOUKa II paccl>aC0131<a peaKTMBOB. 

Tapa :l; 151 xpaHe11 M5! cr,inrrn x BeUleCTB, )KHllKOCTeH M ra'30B. 
l l pnu1111a x pa11e11MSI .n.paro1.1c11Hb1X H oco6o irncTbIX semecTB. 

Xpa 11 c1111e on1eorracHblX 11 51LlOBHTblX Be11.1ecTB, )f<MLlKOCTetl M raJoB. 3aLU,MTa pea1<TMBOB OT 
1nnn1 11 OKCWl<I yr.rrepo;w( IV) 111 B0'3.ll.yxa, npo13epKa HX coxpa1111ocn1 npH .uonroM xpa 1-1 e111111 M 

\I~ ro.:..11.1 O'l llC'l l\ 11. Pcrc11 cpau1 (}I .:.tparouc1111 bl:X ~ICTaJlJlOB H3 0Tpa60T81 I llblX paCTBOpOB II COJlefl. 

(\:.1:u1,1 ;1; 151 xpaHCllll51 l<llCJlOT. Mx )'CTpOHCTBO. npllCflOC06JleHM51 )lJl51 ncpC1303KH. 
11cpc 11 0CKll II p<H Jllll3Kll KllCJIOT. 

1\1rnp11i'il 1b11I LJ.)'W. C1rna.[l.C t<He rror-1emc11u51 LlJl51 xpaHem151 nernosocnnaMeHSI1om11xcSI H 

rnp10L111 x 0;1.1:10 11013. 06opy,71013a11 11 e LlJI SI HX Tpa 11 c11opT11pos1m. 

Tc\1:1 :!.5 06opy!lona1111c .u.Jrn COJ.1Hll lllS1 Bb1co1.:o r o m1 n.ri emrn 11 Ba1<:yy.,ia n 
.1auopaTop1rnx (6 'rncon) 

06mlCTb 11pHMCllCHH51 nOBbl WCHHOro .[l.aBJleHH51 B J1a6opaTop1-1oi1 npaKTHKe. Tip116opbl LlJl51 
11poBL:.llL:lltt>t pL:aKu11i1 non ,lJ.aBJ1e1rneM. Cnoco6b1 co3.uatt11SI BbJCOKoro .D,aanemrn. 

I l p117'1c11c1-111 e Ba1<yyMa B na6opaTop110H. npaKTHKe. Ba1<yyM-JJHHHSI M sa1<yyM1-1 1>1c 
Tpy6011p0Boi t1>1, 11p0Bep1<a MX rcpMentLIHOCTM. Ko11TpOJ1hHO-H3MepwreJ1bH01e np116opb1 Ha Ba1<yyM 
- : 11 11111>1x. I3m~yy.\ 111 aSI na6opaTop1-1a51 Tex m11<a. 

Cor)e J.J1ca11 ue n Jm:mut1ec1'.·ux 1a11mnz1zi 

~~ Tcl\11>1 Ha1-1Me11ona1111c 11 aKTH'ICCKoro Ja 1rnTHH 
\ . .:; Cocras:1c11 11 c 335113 1<11 J.Jrn 3aKyn 1< 11 11a60 )aTo 11oi1 nocyJ..lb l 

Ca111oc11wH 1neH 1J11w1 va6oma 

N!! Tc~1b1 B11L1 1>1 caMOCTOHTCJlhHOil pafiOThl 

1-5 311a1<0MCTBO C rOCT 23932-90 Tiocy,lJ.a M 06opy.UOBa1-111e Jla6opaTOpHble 



cDr50Y BO 
«!Oro CK1,1J:1 roe na )CTBeHHblH Ht1Be CHTeT>> 

C 11cTeMa Me 1-1en)f<Me11Ta Ka •1 ecTBa 

nop~llOK pa3pa60TKM !lOnOnHHTCJl bHhfX o6pa30BaTenbHbl X 

11porpa~1 ~ 1 11 nporpaM~ 1 11pocji eccM011an1>1-1oro 06y lfe 1111 51 

CMK 1ory 
n - 69 - 2022 

Bepc11~ N!! 3 

CTeKJT5lHHbie. 0611me TeXHH'-lec1rne ycrrOBH51, fQCT 9147-80 IJo cyna H 

06op y .n0Ba1-1He na6opaTOpl-lf~1e <l>apcjiopoBbl e. TexHHLJec1<11e ycrroBH51, rOCT 18954-
73 llp116op 11 mmenrn cTe1<115l11Hb1e .LIJJ5l oT6opa vi x paH e HM5l npo6 ra1a. 

T cx 1111 LJcc1rne y c J101Hrn , I ·ocT 4.3 19-85 CllKI l. llp116opb1 vi armapaTbI 

,1a6oparnp1-1b1e H3 cTc1<na 1 1rnap1w 11 <lrnpc[)Opa. HoMc111<JiaTypa no1<a3aTe11etl. 

P~nJJ.c.ri 3. 06rn.aSl 11 a11aJI11T1P1cc1rnn x111\11rn (22 ~rnca) 
Tc,,ia 3. 1 Oc110B111>1e cneL1.emrn 110 0611•cli XHMHll (10 1.rncon) 

BewecTl3a. Mone1<yno1 11 aTOMbI. XHMH'-1ec1<11e 3JJeMe1-1Tb1. C11MBOJTb1 x 11MM Ye c 1rnx 

")J1e1v1e1JTOl3. Lf 11CTb1e Be11{eCTBa M CMec11 . I1pOCTble H CJlO)KHble Bell[eCTBa. 5JBJleI-IHe cp11311qec1<He H 

.\'. ll :'l'fllLiec1rn e . X HMM '-1ec1rne pea1<uvi11, 11x np1131-1a1<11. ATOMHa51 vi MOJleKyJJ51pHa51 Maccor. Mon b­

c,w1111ua KOJl ll'IeCTBa Bell[eCTBa. qHCJlO ABora.upo. 3aKOH ITOCT0511-ICTBa COCTaBa n c w ecrna. 

X1 ti\111 LJCC1< 11 c <l>o p i\ t y Jl bl. BaJJe1 JTHOCTh aTOMOB 3JieMeHTOB. 

/\TO:\ lllO-M O.rr e1<ym1 p1-1oe r 1e1-rn e. 3aKOH coxpaH e I-11151 MaCChl se1uecrna. XMMMLleCJnlC 

ypa 13 11c 11 11 5! . T11 rn,1 x11.\ 1w1ccKMX pca1<u1111. 

B o ;w p on . [( MCilOpOLl. 0KCYl,llbl. r o p e H I IC. 

l ' vin poKCHLlbJ. K11cn0Tb1. C o Jrn. 

Bcuw. Pacrnopb1. 

r ct! CTll ' ICCl\a51 Cl35Ub M C)l\Ll)' OI<CIU <1M ll. 1"111,:.tpOKCM.llaM M M COJI5JM M. 

I lcp 11 o : u1'ICC I<llf1 '3a KOH M 11ep1H)}liflteCKa5I CMCTCM <l X11Ml1lJeCJ<HX JJieMellTOB 

Jl, .l l. \ k 11,tl.'.. IL'c 1ia. Crpo c 1111 c aTOi\ ta . 

I l o .'10)1\Cl!llC J JICi\ICHTOl3 .uaH Jlbl X nonrpy1111 I3 nepHO.llM Liec1<011. CMCTeMe, CTpoe1-111e aTOM013, 

cjiw 3w1cc K11c M XHM ML1ec1rne cB01'1cTBa. 0 6 wHe cBoi1cTBa MeTaJJJlOB. 3JJeKTpox 11M11L1ecKH i-°1 p51.ll 

1ia11pm1<e1-111il MCTaJUlOl3. MeTaJJJJbl rnaBHhJX no.urpynn I-II rpynn nep110.LIJIYec1<oi1 c11cTCMbl 

x 11 :>- 1t·JL1ec1<11 x 3JteMe1-1TOB. )Kene3o. faJJore1-1b1. ITo.nrpynrrbT cepbI, aJOTa, yrnepo.ua. 

O c11o n b1 opra11 11LiecKoi1 x 11M1111. OpraHM4ecKa51 x11MM5!- x11M115l coe.ru11-1e1-111i1 yrnep o .rta. 

Tcop1rn x 11,\1w1c c1<oro cTpoeHH5l o pra1-111LJec1<11x semecTB. 3 ne1upo1-11-1a51 np11po.ua x11i\rnL1ec1<11x 

C H51"3Ci i. 

TeMa 3.2Tco pcT1JL1cc"11e ocHOBbl "aL1ccTse11Horo a1rnmna(l2 •rncos) 
I Jpc:tMCT a1raJJMTw1ec 1<oi1 x 11M 1111. KaYeCTBe1-11-1b11'1 11 1<0JJ11LJeCTBeHHhIH a 1-1anM3 

l lL'.U j) l "<l l l l l 'I L'.LK ll .\'. II op1 ·a11MLJeCJ<MX ne w ecrn. 0 6 LLtMe 11 01-151TM51 0 KOJIHLteCTBeHHOM a 1-1 a;11ne 11 cm 

·rn) ta •ia x. (}r6op 11po6h1. T eopeTML1ec1<11e oc11onb1 r paBHMeTp11<iec1<oro a 1-1a11113a : oca)1<Ltac M a 5l 11 

HCCOH<15l cjiop:'.11.1. nom-10Ta OCa)K.llCllH51 , LIMCTOTa oca.n1rn. Bb16op npOMblBHOH )J<HLlI<OCTM. 8CCbl M 

1nBc 1u 11nai 111e . O llpe)..le J1e1-111e co.uep)KaHM5l rrnarn 13 p a3Il 11i.rnb1x sewecTsax. C!>a1<Top nepecLte Ta . 

Pnc'ICT Kon w1c cTna oca.n11TCJI5I 11 npoM1>rno•111 o fl )KM.UKOCTH. Pac •1 cT1>1 np11 rptm11MeTpw1ec1<0M 

a 11a:1 1nc. To •111ocTb a 11am11a 11 c noco 6 i,1 ec 11osb1Lue1-11151. HcTO LIHMKM owH6oK. I1pv1Mcpb1 

qxrn 11 J\1eTp11 LJ CC1< 11x 0 11 pe.uene1rn i1. 
0 Ci l0 13bl T MTj)MMeTpHLJeCJ<Oro aHaJJYl3a. llOH51THe 0 KMCJlOTax M OCHOBaHH51X c 110 3MUHeH 

.t.\ ppc1111yca 11 l3pe11cTe1-1na- J1oyp11 . K11cnoT1-10-ocHoB1-1oe T11Tpol3aH11e. l13M ep e1-111e 061,eMOB 

pa6 0 1111x M CTa11.uapTHblX paCTBO(JOB. I1pHroTOBJJemre pa6oimx 11 CTaH.uapTHbIX paCTI30p013. 

1<11c.10T110 -oc 110 B 11 b1e MH.UHKaTopb1. Tex 1-111Ka T11Tposa1-1115!. Pac'-IeTbl B TMTp11MeTp11LJec1<0M 

a 11 :1,1 1 ne. T pc6o Bat rn 51 6e1on ac HOC TM TPY n a. 

K nac c 11cjrn 1<au11 51 MeTO.UOB TMTpH MeTpMYecr<0ro attaJlH3a. Tpe6onaHH51 K peaKu115IM 13 

T ll"rp1 1:--1cTp11 1 1ccKOM a 11aJJ M3e. I1p11eMbl TMTj)OBaHM51: np51M011 , o6paTllbJH , KOCBe IIJl bl H. 

l l tlJ,111«.lTOpbl. 011T MMaJlbllbie )'CJlOBM51 T1npoBaI-I M5! . 

McTOJl 101cJJo T1-1 0 -oc1-10B1-1oro TMTpoBa1-1115I, ero TeopeT11LJec1rne oc1-10Bbl. I10 1-rnn1c o 

llOCTpOClllll l Kp 11 13blX TwrpoBalll!5l. llp HMepb! o npeneJJCI-IMH. 



<l>rl)OY BO 
<<IOro JCl\ 1111 roe 'JlCI JCTBeHHblH Hime CMTeT» 

C 11cTeMa ~1 e 11emK~1c 11Ta Ka<1ecTBa 

n o p }lllOK p a3p a60TKM llOnOJlHl rreJl bllblX o 6 pa30B3TeJl b llblX 

n ponaMM M npo rpaMM n JOo ecc11ottaJl bHOro 06Y'1e111n1 

CMK IOrY 
n - 69 - 2022 

Bepcm1 N~ 3 

XH1-.111 1<0-a11am1n 1l.fec1rne xapaKTepHcn 11rn 3JieMeHTOB, HCDOJ1b3yeM bIX B CjlM 3MKO-

.\ 11.\111 •1ccK 11 x .\ICTo .. :iax ai-1ai11na. K n acc Mcj>HKau1H1 

xapaKTcp11cT11 Ka 11 06nacn1 n p mvtCHCJII151. 

cpH3H KO- X HM l..f lleCKHX MeTO,UOB, KpaT1<a51 

OcnoBHbTe cse,ilemrn o p e ql paKTOMeTp 1-n1. 3 a KOH 0Tpa)KeH1u1 H npenoMnem rn cBeTa . 

np116opb1 LlI151 onpe.uene 1rn51 noKa:rnTem1 npenoMJi e HH51, np1rnu1m ero .ueikTBH51 11 ycTpo ticrno . 

11 j)ll.\!Cpbl KOII I[ llCCTBell HblX on pc.uen eHHH. 

O c 11ori11b1c cBe.ue 11M51 o cjrnTo:--.1cTp1-1 l 1cc1<H X MeTonax. TeopcTw1ecKHe oc1-1oni,1 

l llu I l)\IC I p11'h:Cl\Oro ,\ICTOLla . 3aKOHbl l lOrJIOlllCllM 51 3Jie1<TpOl\larllHTHOro H3JlytleHH51. HX 

.\ILi I C.\ l<l 111 ' ICCKOC Bblj)<nl<CI !M e. n j)H LIHH bl OT KJIOHe H 1151 OT OCHOBHOf O 3aKOHa CBeTOnOrJI OLUCH H51. 

C1 1ocoG1>1 :--1011o xpol\1an 11aw -rn n oToKa 3 Hcpnm. CboT0MeTpH l Jec1<11c BH3YaJibH b1e l\teTO.llbl: 

CT<l ll,' l<tpTl l blX <.:Cp Mif 11 <l>OTOl\!eTpM LleCKOfO T l1Tj)OBaHH 51. fl Oll 51Tl1e 0 cjJOT03CjHjlCr<Te 11 

tjJlHO')jlC.\ICI ITC. Cf)OTO')JlClnp HLICCKa51 KOJIO)JH MeTp!HI . n j)HM e p bi KOJlH LleCTl3e H H blX o npe,UeJIC H 11 Ii . 
Oc 11 0 1rni,1e \leTOLlbl p a3.ncneHH5! (ocm1<.rtc 11115!1 1 KCTpa 1\11 5!, xpoMaTo r pacjn rn), 11 p 1-1 1-1u11r1 b1 11 

-~ ~l."W 'lll KH'ICCTl3Cll llOfO ~I KOJlHll CCTBe HI-IOro ai 1aJ11!3a. 

fVlcTOJlbl KOJI HL1ecT BeHHoro aHaJIH3a, HX KJiaccmjrnKa u i-rn. XHMH LJeCKH e, cjH t3H KO-

x 11 1-.111L1ec1<HC II cjH-13H'ieCKHe, HX x apaKTepHCTMKa H OCHOBHbie ll )JC.UbHBJI51eMble Tpe6osa111rn. 

Conpc:-.1c1111b1e 11anpanneHH5! p a.JBHTl151 KOJI HL1ecrne HHoro aHan 113a. 

x~ TC,\lb l 

C a.11ocmoH111e.'11>11aft a6oma 

~\"!! 1 c: .\11,1 B11Ltb1 caMOCTOSITCJlb llOH pa60Tbl 
f------ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-j 

' PaooTa c n 11TcpaTypo ii no oc1-Hrnai\1 a 1 ian Hn1~1ec 1<0 ii x1 1M 11 11 

P;n; \c: 1 -L llpoH1 Boncrne 1-11-1 oe 06yi1e 1rne (6-t ~iaca) 
Tc\1a 4.1 BBo}l11oc 1 aHS1THe. flf HcTpy1naJK no 6e3om1c11ocT11 TpyLI.a , J JICKrpo- 11 

110;1-:ap11oii 6c:rnrrnc11ocT11 11a 11peLI.np11siT1111 (2 ~me) 
I lporpa1111-.1oi1 n pe.uycMaTp11saeTC5! n poxm1<.ne1rne 06yc1a101uHMHC5! B p aM Kax 1<y pca 

y LJe6 1-1oti 11 pa1<TH 1rn no 11ony LJ e m110 n e pBH'iHblX 11po clJecc110HaJibJ1hl X YMC HHH 11 HaBbJKOB . 

l'OJlh n pOH3BO,UCTBe HHOro o 6 y lfe HH51 13 cpopM11pOB3 Hl111 Ha BbIKOB 3Cp c[Je KTHB!IOro 11 

l(()LICCTBClll lOl"O Tp y/la. 

3 11 a LJc 1111c co6mo.uernrn Tp y.uonoi1 .u1-1 cu:11nJIHHbI s 06ccn c l1e 1-11111 KaLJeCTBa pa6oT. 

Opra 111 na1 u 1s1 K0 11Tpo1151 KaL1ecTBa p a6 o T, Bbmo111-rneM b1x y lfaW.HMMC51. 

(}rn<1Ko\111e1 1He yc1a w1-1xc51 c y Yc6Hbl t\ IH na6op aTop115!M M. p e)KMMOM pacn op5InKa . 

110p5I:l l\O;\I llO:l)" ICllll51 I I cnalfll HllCTPYl\Ie llTa II r1p 11 c n oco6ne1·rni1 ; paccTaHOBKa HX no pa60'IMM 

l\!eCTa.\ I . 

Jfon pynmK no 6c3on acHOCTM Tpy,na. 0 3HaKOMJie HHe c OCHOBHblMH BM.UaM H 11 
11p1 1'11 111 <1\l ll Tpclll!\IC1TlflMa. I l pcJlynpe)KLlCl l MC Tp a 13!\13TM3Ma; nOJl b3013aHHC 3alll 11THblM M Ol lJ<aM 11; 

orpm1</te1111<.; 0 11ac11b1 x MecT: n p 11CM bI 6e3on ac11oro BblllOn 1:-1 e 1-1 1-151 p a6oT. 

P;noop Ml-lCTpyKUHH n o 6e30! IC1CHOCTH T p y.ua. l lO)l<a j)HOH 6e3om1c110CTH II 

Tll' I\ rpllOC"ll)lll1CJ IOCTl l. 

J lpa1rn; 1a 110Jlb30BaHH 51 Harp e BaTeJlbHblM M npH6 o paMH. fVlcpbl n pe,UOCTOp O>I<HOCHI n pM 

nO.l b'30Bai ll l ll arpCCCHBll bl MH 1•1 o rirnonaCHb lMH )[(H,[{KOCT5IM H 11 r a.JaMH, a TaK)Ke 51,UaMM. 

3a ll ll IT I IOC 3<.1 3C\ 1Jle ll I IC o6op y )lOB<.1 1111 51. n cpBa51 llOMOl.Ub n p ll llOpmKeHH M 3JIC I<Tp11 '1CCKl l i\I 

rol\O\ J. 

I l m 1rnp1-ias1 6e3on acu ocTb . llpaBHJ1a n o aeneHHSI npw n o 51 s11em111 n o)I<ap a, nop51llOK Bbnosa 

110;1rnp1 1oil 1<0l\1aH.UbI, n paswn a n onb30BaHH51 nep BHLIHh™H cp encTBaMH n Q)Kap oTyw eHHSJ. Mepb1 

110 npc .. 1y11p c;1c . .1.c111110 nm1<apoB. flpaBHJia n onb30Ba11115I o rneTyw11TeJ15!MH. 
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«•Oro JCKMH roe na CTBeHHblH HM Be CMTeT» n - 69 - 2022 
CMcTeMa Mc1-1en>KM e 1-1Ta Ka'1eCTBa 

nopH!lOK p <npa60TK!I LLOllOJlllllTCJl bI-lbl X o6pa30BaTeJJ bl-lbl X 

nporpaMM 11 nporpaMM npocjJecc1101-1anb1-1oro 06y11e 1-111H 

TcMa 4.2 TcnmKa J1a6opaTop1-11>1x pa6oT (32 '-rac) 

Bepc11H N~ 3 

I lprnn 11Ltcc1<oc 031ia1<0Mne1-11-1e c ycrpol1cT130M 11 oc1-1auteH11CM pa6o Yero MeCTa na6opa1-na 

XllMll'ICC l<Ol'O aJlaJ1 11 '33. npOBO)lKaMl1 ra1a, JJlewrpw1eCTBa, BO.[lbl, C)K3TOro B03)lyxa 11 Ba1<yyMa. 

Yxo:t ·rn paGo ,1 11 :--1 cTonoM . no.uroTOBI<a ero nm1 nposene1-11-rn aHaJltt30B. MbITbe 11 cyw1<a 

.'\111\IJYllJeCKOH nocy.llhl 061.11,ero Ha.3HaLieHJUI, 113JOTOBJTett11e 3Tl1T<eTOK 11 ttanmteeH LI.JUI Hee. 

0T6op peaKTl1BOB H IIplffOTOBJiem1e paCTBOpOB Lf.J151 MhITh5I TTOCYLl.hl XHMHYeCKHMH 
c 11oco6aM 11. Mb!The XMMWieCKOH rrocynbr o6w.ero Ha3HaLieHH5I XHMWieCKHM 11 CMernaH!-l blM 
rnoco6a,,1 11. Bb16op pacTBop1.nem1, cnoco6 ero OLJMCTKM. DpoBepKa 11ocyn h1 Ha LIJ1CToTy. 

OcBoe1-rne npHeMoB pa6oThI c 1-iarpeBaTeJlhHhIMH np116opaM11. CyrnKa XHMHL1ec1<0J;"1 

11 ocy,r1. 1>1 11p1·1 11ar peBam111. PeJ1<a CTeKJ15IHHhlX Tpy6oK 11 11anoL1e1<, onrraBne1-111e 11x KOHI\013. 
C rn 6a11Mc 11 OTT5l r11na1111 e Tpy601<. 

lI0,160p. CBepneHMe 11 06pa60TK3 npo60J<. J!faroTOBJTem1e npOMhlBKH. 

Ocsoe 111·1c npHeMoB HarpeBaHH51, cym1<11 11 npo1<a1111saHH5!. 

l l p0ui.: pKa J.1c 11 pan1-1ocT11 TepMoMeTpoB. Onpe.n.eneHHe Tel\rn epaTypbI 1<HneH115! 11 nnairne1-11-n1 
Be lllCCTB. 

Y c-rai 1on1rn Tcx11w1ec1<Hx Becou. Onpell.ene1-rn e TeMnepaTypb1 1<1rneH 115! H 1111anne111H1 
lil..!ll l~( I B. 

Y c 1 ;.111 u Hl\a Tex m t L1ec1<11 x secoB. 0 11 pe.ucneH He 1-1ynesoi1 TO LJ KM. B3Bew HBa1-111e TBepLJ.blX 

IL'.1. ·rn 1111ci, pc·3y;11,TaToB. Yxon '3a BecaM 11 . B15ITHC HaBccoK CblllYLJMX H )KH.[l1<11x sew.ecTl3. 

Vh,\IC!J l, 'ICI-1 11C 11 e60JlbWOrO l<OJlHLleC-rna COJlett. 

Ornoe1-1v1e npMeMOB CMeWHBa1-11151 TBepnb1x sew.eCTB 11 )1rnn1<ocTel1. 

nplffOTOBJTel-THe onpenerreHHOro KOJll1LJeCTBa (MaCChl) paCTBOpa Bel.ll,eCTBa 3a,llaHJIOH 

11pouc11T11 011 1<011 ue1-rrpau1111 H3 Bel.lleCTBa (6e3BOLJ.Horo 11 Kp11cTannorn.rr.paTa), 113 pacrnopa 6onee 
13blCOKOil KO ll UCl l'l'pau1111. 

011j)C.' lC;1c1111 c apeoMeTpOM rJ JlOTllOCTH BO.LJ.Hh!X pacTBO pOB KHCJlOT, COJleM H I.UeJJott ei-1 : 
ll <IXOil\;lCllllC II.'\ KOl l Ue1-1TpaL[HM 110 llJlOTl lOCTll. 

CTp1-iroTouJ1c1-1He onpenene1111oro o6beMa pacTnopa 3a.n.a1-1Hoi1 1<0Hue1-1Tpau11H 113 Bel.llecrna 
(6e3 BO.LlHOro 11 KpMCTaJlJlOrHD.parn), 113 pacrnopa npoueHTHOH H MOJ15IpHOH KOHQeHTpau11H. 

OL11-1cT1<a ne w.eCTB. Bh16op cp11I1bTpyrow.ero MaTep11ana, 11JroTOBJJe1-111.e clmnhTpa. C6op1<a 

yna110B1rn )lJl5! (l)l[JlbTpOBaHH51. 0YHCTI<a XHMl1Ltec1<11x sew.eCTB OT MexaHl1LieCKHX npmvrecei1. 

( )c13oe1111c np11C1\tOB npOMbrna111151 oca.rr.1<0B np11 cl>11JlbTposa111111 11 uei-rrpHCj>ynrpoBamrn. OLtMCTKa 

i1\11;1K 11 x nc11tcn11 ; u1nw1:1511u1cri. C6op1<a 11p116opa .LlJ151 11epcro 11 1<H. 0LJHCTKa BeLLtecTB no3ro 111<otf 
11 1q111c rn; 1: 111 ·{a1 u1di . '7i;:cTpaKLlM51 neutec-rn. 

l lo11r1e1rne ra30B. Pa.36opKa, MhJTbe 11 c6op1<a annapaTa KHnna. l1cnhITaHHe ero 1-ra 
rcpMeTMLIJ-IOCTb M 3ap5!.[ll<a. nonr1e1-111e sonopona, H.Cllh1TaH11e ero Ha L!HCTOTy. OLJMCTKa 

1\0 .'lOpO:lH n pt l 11 01\!0 !.llH n pOM bl BQL[l-fb!X Cl<J151HOK. 

0T6op 11 11on rorns1<a npo6 .llJ15! a1-1anH3a. 0T6op nepBWIHOH cpe.nttei1 npo6b1. Ee 
1n l\1ern,Lfemte. nepeMe11nrna1-1He H 1rnapTosa1-111e. 0T6op 11 nonroTOBKa na6opaTOpHhIX npo6, a 

Ta1<i1<e 11po6 l\leTannoB. 0T6op npo6 pacTBopou 113 :mer<Tpox11M11LJec1<11x aaHH. DepeBene1rne 

13._:11.1.ecrna B pacTBOp pacTBope1-meM B 1<11c110Tax H cnnaBrreH11eM. OnpeL1.enem1e pH cpc.LJ. bT. 

l lplffOTOBJICllMe pear<THBOB c 11CIIOJlb30BaHHeM crrpaB01 1Hl1Ka no aHaJlMTML!eCKOH XMM11H. 

0 6y t1e1111e KallCJlbllOM)' a1-1aJ1H3)' Ha cj>ap(j)QpOBOH nnacTHHKe. 

On:1a;..tc1111e oc11os1-1b1M11 11p1-1eMaM11 rpas11MeTp11L1ecKoro (secosoro) a1-1arr113a. IlonroTOBKa 

paoo'1cro i\ tCcTa, nocyLtbl VJ J1a6opaTop1-1oro 06opynosaH115! r< pa6oTe. )J,osene1111e 6101<ca, 

<l>~l P<l>Op0 130 1'0 Tl ll'Jl51 11 TlffJl51 c cjrnJlbTpy1outHM .LI.HOM .D.O llOCT051lll lOH MaCCbJ. rlpMeMhl OT6opa 

11~rncc K11 : t: 151 a11a.r111 '3a . 011penene1-1He conep)I<HHH5! Bnar 11 B a1-1a;111311 pyeMblX MaTep11anax. Bene 1-111 e 

·w11 11ccfl II pac11eTOB n pM rpaBMMeTp11LteCKOM a11 aJ1 113C. 

0 1ss1n; 1c1-11 1c oc110Bl-lblMH npvieMaM M Twrpvi MeTpHL!ecKoro (06'beM1-1oro a11as1v13a). 

I lu.:.t1 u ru111..:a 1x1Got1cru i\1ecTa 11 06opyrt0Ba1 111H K pa6oTe. OcBoe 11 1-1e npMeMOB oT6opa )K11n1<ocTei'r 
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1111 l ICTKOli. 3<11 lOJl l lCI l M5l Mep11oi1 KOJ16bl , 6 1opcTKM' OT6opa BCfiOMOraTeJlb H b!X peaKTHBOB MC)JH blM 

llllJll lll ,rlpOM. 0TClJeT 06b eMa )J(H)ll<OCTH no 61opeTJ<C, TQL!HOCTb OTCLJeTa. np0Bep1<a 061,eM I-lblX 

\lCpm,1x l(OJ16. nHneTOJ<. 6 ro p CTOK, 1<anmr paCTBOpa H3 610peT101 . Tip11rOTOBJiet-1He CTaH,UapTHblX 

pacTBopon 113 cjrnKcaHaJJOB. Ilp11rOTOBne1-111e pacrnopos HHLlHKaTopos: pa60YHX pacrnopos 

l\l lCJ10Thl II llle; 104H, HX CTa 1-1 .n.apnnaL1,HS1. 

Tc,1a 4.:1 Ofiy •1 c11 11c oc1101u1i\1 Tcx1111•1cc1rnro ;rnamna(30 •rncoB) 

l lp111·0TOllJ lem1e paCTBOpOB pa1110H llO)Ji\. ll1Jlb l-I OCTH COJICH. l<HCJlOT, LUCJlO<Jei1. 

l l p1 11 UTUUJ lC!lHe TllT pMpOBaHllblX pacrnopo13. YCTaHOBKa TMT p a, THTp11posa1u1e p aCT130pa 

BClllCCTBa . 

Bc,1 lc 1111 c '3a tr11 cei1 13 11a6op aTop110M )1<yp1-1a11e. 

Ilp1rne11e1 1He p a6o<rero Mecrn s nop51.1lOK. 

Bbmo; 111c1111e Bccx BHJlOB pa6oT no npoBe)leH 1110 aHaJJM30B, BXOll51lUHX B 06513a1111ocT11 

.1aGopam a Xll 1\lll' leCKOro a HaJIH3a 3-ro pa3p51,ll.a B COOTBeTCTBHH c Tp e6oBaHH51MH pa60lJeH 

llllCTJ1)'l<Ulll l II npa131111aM l l TeXHHKH 6e3onaCHOCTH. 

0 11pc; lcnc1111e pl I cpc11b1 , Tei\.rn epaTyp K1111eHH51 11 nnaBs1e1-11H1, n pouewrnoro conep)1<a11H.si 

B:1ar11 B a11a111131-1pyetv1b1X MaTep11aJ1ax. 

rlpuuc ; lc1111c a 11ru11130B. C6op1rn JJa6opaTopttblX npH6opos, npoaepKa 11x 11a 

1i..:p.\li..:1 11LJ11uc 11 .. 3a1111ci., pc3ys1bTaToB a J-I ajlM30B. Ocsoe1-1H e ycTai1ol3JieHIIbIX 11opM Bpel\1e tt11 M 

11op:\I pacxo!w '3Itepnrn. CbIJJb51 , MaTep11a110 13 np11 co6rnoLJ.e 11MM TeX HML1ec1<HX yc11ol3Hiil 11a 

B b1 1 1 0~11 151ei\.1b1c pa60TbI. Pau110 1-1aJ1b11a5t opra11 113auH5l TpyJla 11 a pa6oYeM MecTe 11 onJ1a)le1-111e 

11cpc;lOB1>1 \111 ~1cTonm 1 11 Tpy,'la. Tex 1111 '1Cc1<a51 11<cnnyaTainrn H yxon 3a np116opa~111. 

\hlOpy;lOB<l l 11 IL':'\1. ,1a6opaTop1 IOH 11ocy ,ll,Oii 11 H HCTpyMeHTOM. 

C a.\I OCTm1TcJ1b1-1oe BblllOJ11-1e 1-111c pa6oT cornac1-10 KBaJIM<l>H1<a u110H1-10H xapa1<Tcp11cTH 1<1 1 

! 1a6opa1-1Ta x 11MH'-leCKOro a11a11 H3a 2-ro pa3p51,Ua no11 11a6rnonerm eM HllCTpy1<Topa 

llj)llll '3liOJJ.C'l BCl11101'0 06r1e 11115l . 

KBa~ 111CjJ111<auH01111a51 n po611a5l pa6orn. 

3.-t. Y•1c6110-i\1CTOLI.Jl'JCc1.:11c MaTep11a.flbl A .THI caMOCTOHTCJJhHOH pa60T bl 

06rrn1011u1xcn 113 '-lllCJJa MllB3J1HAOB H JJHU 

c: oqrn 1111•1c1111Lt:\lll B03MOIKllOCTHi\111 3,UOpOBMI (3anOJJH51eTC51 np11 Heo6XO,ll,11MOCTH) 

06yq c 1111e 06r1a 1-0lllHXC5l c orpalTHL!e lTHbTM H B03MQ)J\HOCT5!MH 3,ll,Op0Bh51 no na1111oj;j 

llj10l pa:-.11-.1c 11i..: 11pc.1ycl\IOT)JCIIO. 

-t . OUEHl\A KA4ECTBA OCBOEHIHI TIPOfPAMMhl 

-+ .I (Pop1-.1i.,1 1<01rrpom1 ypos1-rn ocnoemrn coJlepJKamrn 11porpaMMb1: 

- 11pa1.: ll l 'ICCKU>l h'.Ba; 11HjlMKaUHOlIHast pa6o Ta. 06r1a1om11fi c51 C'-!MTaCTC51 aTreCTOBal lll bll\l. 

cc.i 11 yc n c 1u110 Bbrnom 11rn p a6oTy. 

- 11TOl'OB bJH 3 K3aMeH (3K3aMe1-1) . 06yLla10LUHHC5l CLIMTaeTC51 arrecToBaHHbTM, ecnH MMeeT 

llOJl O)KIITeJl hllble o ue111rn (3, 4 HJlH 5) no BCeM p a3JleJlaM nporpaMMbl , BblHOCHMblM Ha 3K3aMeH . 

4.2 ltlToronan ~1rrecTau11n 

vhoromrn aTTecTaUH51 sis115leTC5l o6si3aTe11r,1-1oti H ocymecTBJl5leTc51 n ocne ocsoe1rnsi 

.·wnOJlllHTe.llbllOH npocjJeCCHOHaJThHOH o6p a30BaTeJlbHOH nporpaMMbT B n OJlHOM 06beMe. 

vhornua>I arrecTaUH51 nporpaMMbl npoc~eCC110I-IaJl bHOH n epenonroTOBKH Bt<JlIO<!aeT 

'3HlllllTY BblllYCl<llOH aTTeCTaUH OHHOH pa60Tbl H 3 1<3aMeH. 

Dp11MepHble TCMbl Bbmyc1cHbJX arrecTau110HHbJX pa6oT 

I . 011pe.:.tcJ1e1-rne o6LUetl 11 speMeHHOH )KeCTKOCTH BOD.bl. 

2. l3b1; lC! ICllHe 3KCTpaKTOB H3 p aCTMTeJlbl IOrO Cbl)Jb51. 
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3. Onpe;1c11eH1-1e conep)KaHHH ue11moJT03bI B pacTJHeJTbHOM Cbipbe. 

4 . 011pCJleJTem1e conep)I<amrn KpMCTaJTJT M3aL(MOHHOH BO)lbl B I<pHCTaJJJTOrM)lpaTe. 

5. O npcnene1rne conep)I<aHHH B11TaM~1 Ha CB 00omax 11 cj)py1nax. 

B 11p01tccce 111yc1e 111151 1<m1<noi-I n 11cuimJT111-1b1 BhinOJTHHIOTC51 npaKTH"YecK11e/JTa6opaTop11b1e 

Jana1-11151 B OLIIIOM <l)OpMaTe H B q)OpMaTe caMOCTOHTeJlbHOH pa6oTbT. ITo HTOraM BhmOJ1He1-nrn 

11pa1<THLJeC1<Mx 1anaHHH Ka)K)lOH )lHCUH flJT HHbl BbICTaBJT5leTC51 3a4eT. 

rlpocliccc11011aJThHa5I nonroTOBKa 3aBepwacTc51 HTOroBOH arrecTaur1ei1 B <l)OpMe 3atu11Tb1 

111 urouuii an ~CTUUHOII llOH pa60TbI, BI<JII04aIOLUeH B ce651 .llCMOIICTpaumo HaBblI<OB JTa6opaHTa 
x 11.\1J1L1ec1<oro aiiam13a. 

C'JI) lllQT~j lll. II ~ llOJ1r11rnw11c 3a LICT 110 JlMCUvinJHIHaM npo rpaMMbl., I( 3aLUHTe HTOrOBOi-i 

:11 r~cra1u 1 0 11 11n i1pa60TLI 11c non yc1<a10TC5I. 

5. OPrAHltl3AUMOHHO-flF:LlArOrM4ECI01E YC.JTOB1t151 
5. J. MaTcp11aJ1b110-Texm1qccK11e ycJJOBHSI peamnau1111 nporpaMMbl 

H a11Mc11ona m1e 
Ha11Met10Bam1e 06opyJJ.onai-1111:.1x 

CllCl~llaJJ 11311 po Batt llhlX 
y 'le611blX 1rn61t11CTOB, o6bCKTOB <l>aKTH'ICCKHtt a )J.pec 

JJ.JI SI npOBCJJ.CHHSI npaKTH'ICCKHX y 'le6Hb1X Ka6HllCTOB II ayH11Top11il, 1rn6111-teTOB, 
3alUITHtt c 11ep e'l llCM OCHOBHOro o6beKTOB .1a6opaTop11il 

o6onv.uonamrn 

C n eUHaJTH3HpOBaHIIa51: rre6Ha51 
6280 12, Pocc115I, 

T10MeHc1<aSI o6nacTb, 

Y •1efo1m1 a y.111Topm1 JlJT 51 
Me6eJTb Ha 30 noca.nOLiffbIX MeCT. 

XaHTb1-MaHCH i1cKvi i1 
npone.rte HJH I JleJ< JlHOHHblX H 

I 11 oyT6y1<, I npoe1<rnp, 
aBTOHOMHblH OKpyr-IOrpa, 

11 paKn1•1CCKllX 33115ITHH 
pa'3LtaTO<fflblH MaTepHaJT , 

r. XaHTb1-Mauc11i1c1<, yJT . 
npC3Cl-ITaI(MM (( TeMaM 

llexoBa, n .16, l 1<opnyc, 
JlCl<llHOl-IHOro MaTepttaJTa 

ay,Ll11TOpM51 325 - -
Cneu1rnJT 11311p0Ball11a51 XHMHL1ec1<a5I 

,1a6oparnp11a51 ~1c6cJTb H nocy.ua. 628012. PoccMSI . 

fipH60pbl: T 10Me1-1c1<a5I o6nacTb. 

• llHCTI IJlJ15ITOp Xa1-1Tb1-Mai-1c1-1H CKH 1";\ 

Y'lc 611as1 ay: orrop11 51 ,:J.J151 . c y w1•LlbHb11';\ LllKacjl aBTOHOMHbIH OI<pyr-IOrpa, 

npoaene1-11151 JTa6oparnpHbIX • BeCbl TeXHOXHMH':leCKHe H r. Xa1-1Thr-MaHc11i-lcK, y11. 

"HlllSITJ.IH a 1-1aJT HT HL1 ec1rne 1.J'exoBa, n .16, 2-MH 

• MeXaJ-ll•(LJeCI<H C MeWaJTKH r1e6HbIH I<Op11yc . I<OHLl)'KTOMeTpbl H KoM nJi eI<ca 3)lairnH BY3oB, 

noTeHUHOMCTpbl ayn11Top1151 138 

5.2. Y•1c6no-M eTOJJ.11t.tcc1rne 06ecne•1enne nporpaMMbl 

~I /\ OTOp I l a-10a1rne MeCTo Ha11MeHoaa1 111e ran Ccb1J1Ka 11a 3JlCKTpo 1-111 b11'1 
I 111'1.'11111.R 113IlaTeJ1 bCTBa I 13Ilal-l ll.R pecypc ( e cny 'lac ecJ111 

! KHltra 111 ')f:)C ) 

Oc 11013 11:u1 .Tl 11Tcparypa 
I KynpenaThl Jla6opaTop1-11>1 i1 XaHTbl- c))r60Y BO 2018 

:x A.A .. XHMH •1ec1<11i1 aHaJlM3 Ma1-1c1-1i1c « !Drop. r oe. 

Co.1o rv6oria K )'H-T», Vfll -T 

I I.A . np11pononoJJb30 

B8HH51. 
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2 M on•1a11 A 11aJ111Tw1ecKan M ocKBa I-Hill VIHcDPA- 2016 
11. 11.. XII 1\11"51 M 
Po.\ia 1101rn 
I'. I · .. 
r opO)'llOBa 

1'.C. 
3 Jl.C. X111\111l1ecK11e MeTOJlbJ Xa 11Th1- «IOrop. roe. 2018 

KJJ Hl\JCJJ KO. 8H3JI H38 Ma11c11i1c )'H-T», VI H-T 
tu\ K 11p11pononoJ1b30 
Ky.' ~ pcnaTbJ BaHHll, Kacj>. 
x. XHMHH. 

fOropcK11i1 

Q>OpMaT 
-I Jl.C. Ce.\111HapcK11e XaHTbJ- VIVILl 1orv 2013 

KJJ JJ l\1CHKO 1aHHTHll no MaHc11i1c 
a11aJl HTH 4CCKOM K 
XMMHH )lJlll CT)')leHTOB 
cneum1J1bHOCTH 
"cby1 J)laMeHTaJJ bHaSI H 

npHKJJ anHa5J XHMM51 11 

LI.onom111TCJ1 blllHI J111TepaTypa 
I 13 .13 . HeopraHvt LJecKaf! 11 CaHKT- JlaHb 20 14 

I: rnpo11. a 11aJ1 I ITM LtCCJ<aH n eTepoy 
11. VI . XMM M51. pr 
Bopo6beBa, A HaJJHTHYecKaH 
llT. XH1\IHSI 

C 11Jl b BCCTpO 
JW 

2 A .VI. AHaJJHTH4eCKast MocKBa Hl1Ll VIH<DPA- 20 13 

)Kc6e11neB XHMHH. M 
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.\JCTO.'lb1 a1rnJ1 113a 
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