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1. OlilllJIE llOJIOJKEHIDI 

1.1. HopMaTHBHO-npaBOBble OCHOBaHHH pa3pa6oTKH OCHOBHOH nporpaMMbl 

npoit>ecCHOHaJibHOro o6yqeHHH (011110) 
OcHOBHruI ITporpaMMa ITpo4JeccuomU1bHOro o6y'IeHl!ll (OTITIO) CO):(eplKl!T KOMITJieKC OCHOBHbIX 

xapaKTepucmK o6pa3oBaHl!ll ( o6oeM, COAeplKaHHe, ITJiaHnpyeMble pe3yJihTaTb1), opraHl!3aunoHHO

ITeAarorw1ecKl!X ycnosull:, 4JopM arrecmunn ITO ITpo4Jeccuu «Jla6opaHT XHMHqecKoro aeaJIHla». 

HopMaTHBHY!O ITpaBOBY!O OCHOBY pa3pa6011rn 0TITI0 COCTaBJil!IOT: 

- <Pe):(epanbHhIH 3aKOH «06 o6pa30BaHl!l! B Pocc11ilcKoil <PeJ:1epaun11» (<P3-273 OT 29.12.2012); 

- ITpl!Ka3 M11Ho6pHaYK11 Pocc11u OT 18.04.2013 N2292 «06 yTBeplKAeHl!l! Tiopl!):(Ka opraHll3~11H I! 

ocylljeCTBJieHllll o6pa30BaTeJibHOll ):(el!TeJibHOCTl! ITO OCHOBHblM ITporpaMMaM ITpo4Jeccl!OHaJibHOf0 

o6yqeHllll» (3aperncTpnpoBaHo B MnHIOCTe Pocc1111 15.05.2013 N 28395); 

- ITepe'IeHb ITpo4Jecc11ll:, pa60'111x, ):(OJilKHOCTeil cnyJKamttx, ITO KOTOpbIM ocymecTBJil!eTCll 

ITpo4Jecc110HaJibHoe 06yqeH11e, yTBeplKAeHHhIH Ilp11Ka30M M11Ho6pHaYK11 P<P OT 02.07.2013 r. N2513. 

L(eJibIO pean113a11u11 OIITIO l!BJI11eTcl! 4JopM11poBaH11e y cnyumTeJieil ITpo4Jecc110HaJihHhIX 3HaH11il, 

YMeH11il u HaBhIKOB 110 ITpo4Jecc1111 pa6oqero «Jla6opaHT XHMHqecKoro aHaJIH3a» B paMKax 3 ypoBHll 

KBaJin4JnK~llll Bll):(a ITpo4JecCl!OHaJibHOll ):(el!TeJII,HOCTl! «IlpoBe):(eHne HeCJIOlKHhlX (ITpOCTblX 

O):(HOPOAHbIX ll cpe):(Heil CJ!OlKHOCTll) aHaJI1130B (!!CITbITaH!!ll) MaTepllaJIOB l! BemecTB ITO ycTaHOBJieHHOll 

MeTO):(l!Ke 6e3 ITpe):(BapnTeJihHOro pa3):(eJieHllll KOMITOHeHTOB c pernaMeHTl!pOBaHHblM oT6opoM ITpo6», 

ITpe):(yCMOTPeHHOro ITpo4JeccnOHaJibHblM CTaH):(apTOM «Jla6opaHT XHMHqecKoro aHaJIH3a», c 

ITp!!CBOeHtteM 2(3) KBaJI!14J!!Kau110HHb!X pa3pll):(OB. 

1.2. Tpe6osaHHH K cJiymaTeJIHM 

K ocsoeHHIO ITporpaMMhI ):(OITycKaIOTCll: 

nnua, nMe1011111e cpe):(Hee ITpo4JeccnoHaJihHoe n (nn11) BbicIIIee o6pa3oBaHne; Jittua, ITonyqa10mne 

cpe):(Hee ITpo4Jecc110HaJibHOe 11 (HJI11) Bh1c111ee 06pa30BaH11e; 

- JIHua B B03pacTe CTapIIIe BOCeMHa):(uaT!I JieT ITPH HaJinqn11 OCHOBHOfO o6mero o6pa30BaHHll. 

Tpe6osaHHH K onhlTY pa60Th1: 

He MeHee OAHOro ro):(a ITO ITpo4Jeccn11 c 6onee H113KHM (ITpe):(hIAYIIJllM) pa3pl!AOM (3a l!CKJIIO'IeHHeM 
MHHHMaJihHOrO pa3pll):(a ITO ITpo4Jecc11n). 

Tip11 cpe):(HeM ITpo4JeccHOHaJibHOM HJ!!! Bb!CilleM o6pa30BaHHll (6aKaJiaBp11arn) ):(OITYCT!IMO 

OTCYTCTB!le OIThITa. 

2. XAPAKTEPHCTHKA llPO<l>ECCHOHAJlhHOH ,l.l,EHTEJihHOCTH CJIYUIATEAA H 
TPEI>OBAHHH K PE3Y Jlh T ATAM OCBOEHHH 011110 

2.1. XapaKTepucTuKa npo4JeccHOHaJibHOii 11eHTCJihHOCTH cJiyrnaTeJIH 

CnyIIIaTeJih OIIIIO roTOBllTCll K cJieAY!Oll.lllM BH):(aM ):(el!TeJihHOCTll: 

B,[( 1: Ilp0Be):(em1e HecJIOlKHbIX (ITpocTbIX OAHOpOJ:IHhIX 11 cpe):(Heil CJIOlKHOCTH) aHaJIH30B 

(HCITb!TaHllH) MaTep!!aJIOB !I BelljeCTB ITO ycTaHOBJieHHOll MeTOA!!Ke 6e3 ITpe):(BapnTeJibHOro pa3):(eJieHHll 

KOMITOHeHTOB c pernaMeHTHpOBaHHb!M OT60p0M ITpo6. 

YpoBeHh KBann4JnK~11tt: 3 

2.2. Tpe6oBaHHH K pe3yJibTaTaM OCBOCHHH 011110 
CnyIIIaTeJih OIIIIO AOJilKeH o6naAaTb ITpo4Jecc110HaJibHhIMH KOMITeTeHulll!Mll, 

COOTBeTCTBY!Qll.ll!MH BH):(y ):(el!TeJibHOCTH: 

Ko A HanMeHOBaH!le BllAOB ):(el!TeJibHOCTll 11 ITpo<becc110HaJihHhIX KOMITeTeHu11il 

B,l.I, 1 llpoBe):leHHe HeCJIOlKHbIX (npOCTbIX O):IHOpO):IHblX H cpe11eeii CJIOJKHOCTH) aHaJIH30B 

(HCIILITaHHH) MaTepuaJioB " BC!IlCCTB no ycTaHOBJICHHOH MCTO):IHKC 6e3 

IlPC):IB3PHTeJibHOro Pa3):1CJICHHH KOMilOHCHTOB c perJiaMeHTHDOBaHHblM OT60POM 11006 

IIK 1.1. BblnO!lllflmb coeMecm110 c mex11ono2u<tecKUM nepcoJJCl!lOM pe2J1ahte11mupo6aJJ11b1ii om6op 
npo6 2(1306, :J/CUOKUX u m6epOblX 6eU{{Xm6, cmo<t11b1x BOO, K0m!l060U 6o0bl, napo6020 
Ko11oe11cama /) 

IIK 1.2. 'IIpu20maeJ1uBam1f'npo6b1 O!lJl uccJ1e006a11Ull no pe2J1aMe11mupo6a1111ou MemoouKe 

IIK 1.3. Ilpoeooitmb a11ar1u3 11eljJmu, 11eljJmenpooyKmoe, cma6UJ1b11020 Ko11oe11cama 2mo6020 6 
cMecu c 11eljJmb10, ooopa11ma no onpeoene11u10 l/JU3UKO-XUMU'leCKUX C6oiicme, 
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dJvaKlfU01111020 cocma6a 
ITK 1.4. Ilpo6ooumb aUaJlU3 600bl (cmO'IHOU, O'IUllfeHHOU cmO'IHOU, npupoo1wii, noo3eMHOU, 

mex11u'1ecKoii, 1Vlacmo6oii) u pea2e11moe (llfe!lO'IU, aMUH06, 2JlUKO!leii, 3rjmpo6, Memu!loeozo 
cnupma) no onpeoeJ1e11u10 1V1om11ocmu, 6513Kocmu, weJ1o'l11ocmu u Mexa11u'lecKux npUMeceii 

ITK 1.5. Ilpo6ooumb a11aJ1U3 npooyKlfUU Mema.n!lypzu'lecKux npou36oocm6, meepoozo mo1Vlu6a u 
meepob1x npooy1<:moe 11erjJmeza3oxUMuu (cepb1 mexHU'leCKOU za306oii KOMOBOU, cepbl 
meXHU'leCKOU W3060U J/CUOKOU, cepbl W3060U 2pa11y!lupo6a1111oii, KO Kea 11etbmHHOZO) 

ITK 1.6. Ilpoeooumb a11wm3 u om6op npo6 e03oyumoii cpeobl pa6o'leii 3011b1 u amMocrjJep11020 
6o3oyxa 

ITK 1. 7. OrjJopM!lHmb pe3y!lbmambl uccJ1eoo6a11uii 
c nvnraTem:. orrrro 6 6 ,[.(OmKeH 0 na,n:aTb 0 ~llMll KOMITeTeHl(lll!Mll 

Kon HauMeHosaHtte o6~x KOMrreTeHl(HH 
OK 1 Op2a11u3oeb16amb co6cm6e1111y10 oeHmeJ1b11ocmb, UCX005l U3 lfe!lU u cnoco6oe ee 

OOCmUJ/CeHU5l, onpeOe!leHUblX DVK0600Ume!leM 
OK2 A11a.nU3upoeamb pa60'1y10 cumyalfUIO, ocyllfeCm6JlHmb meKyllfuii u umOW6blU KOHmpO!lb, 

OlfeHKY u KOppeKlfUIO co6cm6e11uoii oeHme!lbHOCmU, 11ecmu om6emcmee1111ocmb 3a 
pe3y!lbmambl C6oeii pa6ombl 

OK3 Pa6omamb 6 K0Ma11oe, 3rjJiheKmu6110 o6llfambcH c KO!l!le2aMu, pyKoeoocm6oM 

3. METO.Il:JiqECKA.H .Il:OKYMEHTAQIDI, OIIPE.Il:E.IDIIOIIJ,A.H CO.z:i:EP'.IKAHHE II 
OPr AHH3AIJ,HIO OEPA30BATEJlhHOro IIPOIJ,ECCA 

3.1. Y'le6uLiii miau 
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corJIACOBAHO 
Ha'laJI!>HllJ( .yrrpaBJieHHll rro11roTOBKll He<jJTu, 

r~aJi •. \f.epf~r§~f!$pepa60TK11 
QQO\dIYK l1J'L"c'3arra)1Hal! Cu611p1»> 
{(': .. ·._. f ---~ \: .,-, 

,!?'.'-/~::/' 

·· 1>ll'rtiyHp~hJieH11H orreHKH 

pa3BHTHll rrepCOHaJia 

000 < KOHn - 3arra11HaH C11611pb» 

yqEJ>HhIH TIJIAH 
OCHOBHOH nporpaMMbl npocI>eccHOHaJibHOro o6y'leHHH -
rrporpaMMa rrpoffieccllOHM.bHOH IIO)lrOTOBKll ITO rrpoffiecCllll 

Jla6opaHT XHMH'leCKOro aHaJIHJa 

,-._ 

" 0fot33TCJlbHblC = 
HaHMeHoBaHHe :r cJ>opMbI 

yqe6Hble 33HHTHH '-" 

N! npo«!>ecCHOH3JlbHblX = npoMCJKYTO'IHOH :.: 
n/n MOl1YJICH H(HJIH) ~ arreCT3I(HH 

:.: )jHCI(HilJIHH 
JleKI(HH flpaKTH'I. = Q. 

(qac) 33HHTHH I:: 

1 061I(enpo«!>eccHoHaJibHhIH 
I(HK.'I 

1.1. on 1. OcHOBbl 061IIeil II 186 
aHaJI!!Tl!'leCKOH XHMllll 

1.2. 0Il 2. 3JieKTpOTeXHl!Ka 18 
0Il 3. 06opy)10BaHl!e 30 
Jia6opaTODHH 

1.3. on 4. OxpaHa Tpy11a 24 
1.4. K0Hcynhrnrrm1, 

IIOOMelKVTO'lmll! arreCTarrllH 
2 3a'leT 

2 IloodJeccHoHaJibHhIH I(HKJI 

2.1. TIM 01. TexHOJionrn 
BblIIOJIHeHllll pa6oT ITO 106 346 
rrpo<jieccm1 «Ha6opaHT 
XllMll'leCKOro aHaJil!3a» 

2.2. K0Hcynhrn1111a, 
rrpoMeJKYTO'lHaa arrecrn1111a 

2 3a'leT 

2.3. Ilpou3B0)1CTBCHHBH npaKTHKa 104 

3 IfToroaaB aTTecTannB 8 KBaJmtlinKanuoue 
blii 3K33MCH 

Bcero no noornaMMe: 376 450 
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260 

186 

18 

30 

24 

2 

558 

452 

2 

104 

8 

826 



3.2. Palio'IHe nporpaMMhl r1e6HblX II,HCIJ,HUJIHH (MoJJ,yJieli) 
flOJ:lI'OTOBKa no nporpaMMe npe,nnOJJaraeT fl3)"leHIJe CJJe,!lyfOll1flX Y'le6HblX ,[ll1Clll1l1nflH H 

npo<jleCCHOHaJJbHOfO Mo,nymi: 
Of1 1. OcHos&1 061.lleii 11 aHaJJHT11YecKoii XHMHH (Tip11JJoJKeHHC 1) 
Of1 2. 3neKTpOTeXHHKa (f1p11JJoJKeH11e 2) 
Ofl 3. 06opyl\OBaHHC na6opaTOpHH (flp11JJOJKeime 3) 
on 4. OxpaHa Tpy,na (Tip11noJKeH11e 4) 
TIM 01. TexHoJJOrtt5! BhmOJJHemrn pa6oT no npo<jlecc1111 <Jia6opaHT x11M11YecKoro aHaJJ113a» 

(Tip11JJOJKeH11e 5) 

4. KaJiennapnhlli yqefinb1li rpa<!>ttK. 

Ycie6Hwe 3amrnrn rrpoBOl\5ITC5! B TeYemie scero KaJJeH11apHoro ro,na no Mepe Ha6opa rpynrr. 
CTpYJ<Typa 1<aJJeH,napHoro yye6Horo rpa$tIKa YJ<a3&rnaeT rroCJJe11osaTeJ1bHOCTb peaJJ113aurrn nporpaMM&I 
no He,!lCJ15IM/ HC)\eJJ!!M 11 )\H5IM, B!(JJ}OYU!l TeopeTf!YCCJ<Oe 06yYeH11e, caMOCT05ITCJ1bHY}O pa6oTy 
cJJyrnaTeJJeii 1111TOf0Bb!H 3K3aMeH. 0YHa5! <jlopMa o6yYeHl15l (8 yacos B l\CHb), l\I"lCBHa5! yye6Ha5l HCl\CJ15!. 

1.1. OcHOBbI o6l.llei1 fl aHaJJ11rnYecKoi1 
Xl1Ml1l1 

1.2. 3JICKTpOTeXHHKa 

1.3. 06opyJJ,oBaHtte na6oparnp11i1 

1.4. OxpaHa Tpy,na 

1.5. TexHOJIOrHH BhmOJIHeHl1H pa6oT 
no rrpocjleccu11 «J1a6opaHT xu1v111Ye
CKoro 3HaJJ!13a>> 

.H111oto: 

,2, l1paiaJ!lma · 

Tipa1<THYeCK85! no,nroTOBK3 

KoHcyJJ&Ta111111 

Kmum$tt1<auttOHH&Iii 3K3aMeH 

J1 CK[\115! 

JJCK[\115! 

JJCKI\Hl! 

JICK[\Hl! 

JJeKljl15I !06 35 71 
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5. TPEEOBAHIDI K YCJIOBIDIM PEAJIII3All,IIII OIIIIO 
5.1. Tpe6osaHHll K KBaJrncjmKanHH npeno11,aBaTeJieii, MaCTepoB npou3so11,cTBeHHoro 

06yqeHu11, npe11,cTaBHTCJieii npe11,npH!ITHii H opraHHJaQHii, 06ecnequsa101I1HX peaJiuJa11uro 
o6pa3oBaTeJihHoro npo11ecca. 

Tpe6osamrn K KBarm<jnmm.11111 ITe.uaronicrecKllX Ka.upos, 06ecITe'!11smow11x 06y'!eH11e no 

ITporpaMMe ITpo<jiecc110HaJJ&Hoii no.uroTomm: Hanwme B&rcwero npotjlecc110HaJJ&Horo o6pmosamrn, 

coorneTcTByIOruero npotjl11JJIO npotjlecc11u «J1a6opaHT xuM11'!eCKoro aHaJJH3a». 

Tpe6osaHHJJ K rrnanmpm<auuu ne.uarorwreCKHX Ka.upos, ocyiuecTBJJJJ!OIUHX pyrrnBOACTBO 

npaKTHKoii: MaCTep llpOfl3BO.UCTBeHHOfO o6yqeHHJl - HilJlll'!He 4-5 KBamrtjlfmauuoHHOfO pa3pJJ.ua c 

o6JnaTeJJbHoii CTallmposrrnii s ITpocjJ11JJbHbIX opraHH3aUHJJX He pe)Ke l pa1a s 3 ro.ua. OIT&IT pa6oTbI B 

o6naCTll npocjleccuoHanbHOii .ueJJTeJJbHOCTH, OCBaHBaeMoii cnywaTeJJJJMH l1 (HJJH) COOTBeTCTBY!OIUeii 

npeno.uasaeMOMY yqe6HOMY npe.uMeTy, Kypcy, .UHCI.\HllJJHHe (Mo.uymo) JlBJJJlCTCJl o6JJ3aTeJJbHbJM. 

TieAaroruqecKuii cocTaB: .uunnoMHposaHHhie cITeuuan11CTbI ( cneuuaJJ11TeT, 6aKanaspuaT, 

M3fllCTpaTypa), ITpeno.uaBaTeJJU MC)K):\HCI.\llllJJHHapHbIX KypCOB, a TaKJKe o6ruenpocjJeccuoHaJJbHblX 

.UH Cl.\HTIJJHH. 

5.2. Tpe6osaHHll K MaTepuaJihHO-TexHuqecKHM ycJIOBH!IM 
Peanu1aumr nporpaMMbI npe.unoJJaraer Hanuq11e: ycre6Horo Ka6uHeTa «3neKTpoTeXHHKH», 

«OxpaH&I Tpy.ua», Ka6irnern-na6oparnpuu «XHMH11». 

06opyAOBaHue yqe6Horo Ka6uHeTa 11 pa6oqux MecT «3JJernpoTeXHHKH»: pa6o<ree MecTo 

ITPCITO):\aBaTeJJJJ, ITOCa.UO'lHblC MeCTa ITO KOJJH'!CCTBY cnywaTeJJeii, KOMITb!OTep ( CHCTCMHblH 6JJOK, 

MOHHTOp), npoeKrop, 3KpaH, 11JlaKaTbI; CTCH.Ubl: aBTOMaTH'lCCKHe BblKJl!O'l3TCJll1 pa3Hb!X cepuii, 

M3fHHTHblC ITYCI<aTeJIH pa3HblX MO.UeJJeii, 3JJCKTpOHHblC pene, 3JICKTpOMeX3HH'leCKHe pene, KOHT3KTOpb! 

ITepeMeHHoro TOKa, ra3oBoe pene, TpaHccjJopMarnp TOKa. 

06opyAoBaHue yqe6noro Ka6uneTa H pa6oqux Meer «OxpaHhI rpy.ua»: pa6oqee MeCTo 

ITpeno.uasaTemr, noca.uoYHbie Mccrn ITO KOJJH'recrsy cnywaTeneii, Hoyr6yK, ITpoeKTop, 3KpaH, 

JKH.UKOKp!1CT31lJlll'lCC!<aJl IT3He.%, ITJl3KaTbI; CTCH.Ubl: 3JieKTpo6e30l1aCHOCTb, llOlK3pHaJl 6e1onacHOCTb, 

OKaJaHue ITepBOH ITOMOwu; rpeHaJKepb!-M3HCKCHbl .UJJJl orpa6oTKl1 ITpHeMOB OKa3aHHJl ITepsoii llOMOwH; 

aITTC'lKH nepsoii ITOMOIUH, ITpOH3BO.UCTBCHHblC aITTCYKH .UJJJ! 0Ka33Hl1Jl nepsoii ITOMO!l(H. 

06opy11,osaHue Ka6unera-Jia6opaTopuu u pa6o•mx MecT «XHMHI1»: aBTOMaTH3HposaHHOe 

pa60<1ee MecTo ITpeITo.uasaTemr; noca.uo'IHb1e MecTa ITO 1<0Jrnqecrny cJJywaTeneii, ocHarueHHhie 

cITel.\HaJJH3HposaHHoii Me6e.%IO AJIJI oprarrnJal.\HH pa6oTbI na6opaHrn; Hoyr6y1<, ITpoeKrnp, 3KpaH, 

KOMITb!OTep (CHCTCMHblH 6JJOK, MOHHTOp); yqe6HO-ITpaKTH'leCKOe l1 yqe6Ho-JJa6opaTOpHoe 

o6opy.uosaHue: ITp116op&1 (.ueMOHCTpal.\HOHHbie 11 JJ36oparnpHbie - .UJJJJ caMOCTOJJTeJJbHOii pa60TbI 

cnywaTeJJeii), na6opaTOpHble npHHa):\JleJKHOCTH (AeMOHCTpa!.(HOHHb!C H llJlJl C3MOCTOJlTCJ!bHOH p360Tbl 

cnywaTeneii), XHMH'leCKM nocy.ua (.UJ!Jl na6opaTOpHblX OITbJTOB l1 ITp3KTH'lCCKHX JaHJJTHii), MO.UCJIH 

KpllCTaJJJJH'lCCKHX peweTOK, MO.UCJJH .UJlJl COCTaBJJCHHJl CTpyrnypbl pa3Jll1'lHblX Beruecrn, HarypanbHble 

o6beKTbl (KOJIJleKUHH, XHMH'leCKHe peaKTHBbl l1 MaTepHa.Ilbl). 

6. <l>OH,L(hl Oll,EHOl.fHhlX CPE,L(CTB 
6.1. 01.1eHO'lHhle cpeACTBa ).(Jill npoMelKyTO'lllOH 3TTCCT3QHH (TipunmKCHHC 6) 
6.2. 01.1eHoquhle cpel.(CTBa ).(Jiii HTOroBOH aTTCCTal!HH (1rnaJimjlHKa11uoHHOro JIGaMena) 

(flpHJJOJKeHHC 6) 
Ouemrn KaYeCTBa OCBOCHHJ! ITporpaMMbl ITpotjlecCHOHaJJbHOH ITO.UfOTOBKH OCYJ.UCCTBJllleTCJl 

arrecTal.\HOHHOH KOMHCCHeii B su.ue KBaJJHtjJHKa!.(HOHHOfO 3K3aMeHa ITO 6uneTaM, B KOTOpblX .usa BH.Ua 

Ja):(aHHH: 

- reopeTwrecKoe 1a.uaHue; 

- Bbll10JlHCHHe ITpaKTH'lCCKoro 33.UaHHJl (KBanutjJHK3!.\HOHHOH pa60Tbl) c otjlopMJJCHHeM 

33KJllO'JeHUJl 0 ITpo6Hoii KBMHtjll1!<aUHOHHOH pa6oTe. 

K urnrosoii arrecrnu1111 (Ksanutjl11Kau110HHOMY 3K3aMeHy) AonycKaJOTCJJ JIHI.\3, BhlllOJIHHBwue 

rpe6osaHHJJ, ITpe.uycMorpeHHhie ITporpaMMoii u ycITewHo npowe.uwne rrpoMeiKYTO'IHYIO arreCTal.\HIO, 

npe.uycMOTpeHHY!O ITporpaMM3Ml1 yqe6HbJX .Ul1Cl.\Hll'1!1H H ITpocjJecc110HanbHOfO MO.UYJIJI. 

J1HU3M, ycITeWHO c.uaBWHM KBanHtjJHK3!.\HOHHbJH 3K3aMeH, ITpHCBaHsaeTCJl pa3pll.U no pe3yJJbTaTaM 

ITpocjJeccuoHaJ!bHOro o6yqeHHJl H BbI):\aeTCJl CBH.UCTC.%CTBO 0 ITpocjJecc11u pa6o<rero. 
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1. IIACIIOPT IIPOrP AMMbl yqEEHOH ,Il;IICil;IIIIJUIHbl 
OcHOBbl 06II1eli n aHamnnqec1wli xnMHH 

1.1. 06JJaCTh npnMeHeHHH nporpaMMbl 
ITporpaMMa ycre6Holi .l\HCL(HIIJIHHbI immreTCll qacTb!O OCHOBHOH rrporpaMMhI rrpo<JieccHOHaJihHoro 

o6yqeHHll no rrpo<Jieccnn «Jla6opaHT XHMnqec1rnro aHaJIH3a». 
ITporpaMMa yqe6Holi .l\HCI1HIIJIHHhI MOJKeT 6hITh HCIIOJih30BaHa B .l\OIIOJIHHTeJihHOM 

rrpo<JiecCllOHaJihHOM o6pa30BaHllll ll B rrpo<JieCCllOHaJihHOM o6yqeHllll B COCTaBe rrporpaMM IIO,l\rQTOBICH, 

rrepeIIO,l\I'OTOBKH, IIOBhI!lleHlrn KBaJIH<!illICaL(HH !IO rrpo<JieccllH «Jla6opaHT XHMHqec1rnro aHaJIH3a». 

1.2. IJ,eJIH H 3a)(aqif yqe6HOH AHCl.IHllJIHHhl - Tpe6oBaHHH K pe3yJihTaTaM OCBOeHHH 
AHCl.IHilJIHHhl: 

B pe3yJihTaTe ocsoeHllll .l\HCI1llIIJIHHhI cnylllaTeJih ,l\OmKeH: 

3HaTh: 

- TeopeTHqeCIClle OCHOBhl aHaJI!lTllqecICOll XllMllll; 

- 0 <JiyttICL(llOHaJibHOll 3aBllCllMOCT!l MelI<.l\Y CBOMCTBaMll ll COCTaBOM Bell(eCTB ll llX CllCTeM; 0 

B03MOlKHOCTllX ee llCIIOJib30BaHllll B XllMllqecICOM aHaJill3e; 

- crre11mjlwrec1me oco6eHHOCTll, B03MQ)J(HOCTll ll orpaHll'IeHllll, B3aHMOCBll3h pa3JI!lqHhlX MeTO,l\OB 

aHaJIH3a; 

- rrpaICTllqecICoe rrpHMeHerrne Hatt6onee pacrrpocTpaHeHHhIX MeTO.l\OB aHamI3a; 

- aHaJillTllqecICYIO ICJiaCcll<JillICaL(H!O KaTllOHOB ll aHllOHOB; 

- rrpaBHJia rrpoBe,l\eHHll XllMttqecKoro aHaJill3a; 

- MeTO,l\hl oforapylI<eHmr ll pa3,l\eJieHllll 3JieMeHTOB, ycJIOBllll llX rrpttMeHeHHll; 

- rpaBHMeTpllqecKlle, TllTpllMeTpllqecIClle, OIITllqeCIClle, 3JieKTpOXllMHqecIClle MeTO,l\bl aHaJill3a. 

1.3. PeK0MeH11:yeMoe KOJrnqecTBO qacoB Ha ocBoeHne nporpaMMhl AHCl.IHHJIHHhl: 
MaICCllMaJihHOll yqe6Hoii Harpy3Kll cJiylllaTeJill 186 qacoB, B TOM qllCJie: 

o6JI3aTeJihHhIX yqe6HhIX 3aHJITHii 186 qacos. 

2. CTPYKTYPA II CO)l;EP)KAHIIE yqK6HOM )l;IICIJ,IIIIJUIHbl 
2.1. 06beM yqe611oif AHCl.IHllJIHHhl H BHAhl yqe611oif pa6oThI 

BHA yqe611oli oa6oThl 

MaKcHMaJI1>HaH yqe6HaH Harnv3Ka (Bcero) 

06H3aTeJihHhle yqe6Hh!e 3am1THH (Bcero) 

B TOM qllcJie: 

na6opaTopHhie 3amrTHll 

rrpaKTHqec1me 3amITllll 

ICOHTPOJihHh!e pa60Thl 

ATTecTa1.111H B rbooMe 3aqeTa 
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2.2. TeMaTuqecKHH nJiau u co,11;epw:auue yqe6uoiI ,11;ucn:unJIHHhl OcttoBI.I o6meii u attaJIHTn'lec1wii xnMnn 

HanMeuosauue CoAepiKanue y'le6uoro MaTepuaJia, Jia6opaTopnhle u npaKTH'ICCKne pa60Thl, caMOCTOllTMLHa11 pa6oTa 06t.CM Yposeui, 
p33ACJIOB H TCM 06v'lal01UHXCll "'laCOB OCBOCHHSI 

1 2 3 4 
PaJti;eJI 1. TeopeTn-.:1ecKue ocHOBhI auaJJHTHltecKoii xuMnn 42 
TeMa I.I. Con:epJKauue yqe6noro MaTepttaJia 2 1 
BBe.neH11e Tipe)lMeT «AHMHTHqecKoH XHMHH», ee 3HaqeHHe H 3a.ua1111. Pa3BllTHe aHaJU1TH1IeCKOi1 XHMHH, BKJia.n pyccKHX yqeHblX B 

p33BHTHe aHaJIHTJ11.IeCKOi1 XH!vlHH. CB513h anarU1THtteCKOti XHMHH c npyrHMH .UHCl.(HfIJIHHaMH. 06beKTbI aHaIIHTHttecKOfO 

aHaJIH3a. MeTO.UhI XHMHt.IecKoro aHaJIH3a. OcHOBH11e xapaKTepHCTHKH MeTo,r:i;os. Tpe60BaH1u1, npe,uDHBJUieM1Ie K aHarrH3Y 

semecrB. CospeMeHHbie .nocrIDKeHIUI aHa.rrttrwiecKoH xminu KaK HayKn. 

TeMa 1.2. Pacrnopht. Co.11:ep1Kaune yqe6uoro l\laTCPttaJia 40 1 
XHMlPiecKoe pasHosecHe. Crroco6bI BhipmKeHlliI cocTaBa pacTBopa. XHMHYecKoe paBHOBecHe. 3aKoH .r:i;eHcTBYIOlll,HX Mace. KoHCTaHTa XHMHYecKoro 

3aKOH netiCTB)'IOllU1X paBHoeecH», crroco6bl ee BbipaJKeHlUl. 06iutte IIOHRTlll o pacTsopax. CJia6bre, CllJihHhie 3JieKYpOJ1HTbI. CMemeHHe 

Mace. KttcJtOTHO- XHMHYeCKoro paBHOBeCHH. Pacqer paBHOBeCHhIX KOHUeHYpau11H. 3JICKTJ)OJIHTHYeCKaR .UHCCOl(HaUlll BO.Ubl. I10HHOe 

OCHOBHOe paBHOBeCHe. npott3Be,D,eHHe BO.Uhl .. Bo.r:i;opoAHbili H raupoKCHJihHhifr noK33aTenH. PacreopttMOCTh. PasttosecHe B rereporeHHOH cttcreMe 

Pasttonectte B paCTBOp~oca,ll,OK. 

rereporettttoti CHCTef\.:i:e I1pOH3Be.Il,eHHe pacTBOpHMOCTH (ITP). y CJIOBHR o6pa3oBaHHR H paCTBOpeHlll oca,n:KOB . .LJ;po6Hoe oca1Ki:i;ett11e 11 p33.UeJieHHe. 

pacTBop - oca..uoK PaBHOBCCHe B pacrsopax KHCJIOT H OCHOBattnH. 

B1urnH11e pH pacrnopa H3 .UHCCOU,HaUHIO KHCJIOT H OCHOBaHHil. ct>aKTOphI, BJIHRIOlUlIC Ha paCTBOpHMOCTh 

TPYJJ:HOpacTsop11M11x ::.i11eKTPOJIHTOB. 

Pa311M 2. OcnoBLI Ka'ICCTBenuoro aHaJIH3a 36 
TeMa 2.1. OcHOBhI Co.uep'1(auue yqe6uoro MarepuaJia 4 1 
npose.neHilll Bsei:i;ett11e B KaYeCTBCHHbli1 aH3JIH3. l.\em1 H 3a;:i;aqH KaYCCTBCHHOfO aHaJ1H3a. AttanttTH'-leCKHe peaKI\llH. Yc110BHR 

KalleCTBCHHOrO aHaJ1H3a. npoBCL{CHilll attaJIHTWICCKHX peaKUHH. 

TexHHKa s11nonHeHHJ1 Cnoco6b1 BhIIIOJJHeHHR KatiecrBeHHoro aHan113a (.[(po6HIJH H c11cTeMaTifl1ecKnH aHarJH3). AHaJIHTH'4eCKHe (Ka._1ecTBeHHhie) 

peaKUHH peaKL(HH, rrpH3HaKH KaqecrBeHHhIX peaKu;ttH, ll)"BCTBHTCJihHOCTh peaKLU1li, OTKphIBaCMbili: MHHHM)'M, rpynrroBhIC H LJaCTHhie 

peaKTHBbl. 

,[{eJICHHe aHHOHOB H KaTHOHOB Ha aHarJHTJ1qecKHe rpyrrn11. 06opy,nosaHHe H rrocy.ua B KaYeCTBCHHOM aHaJIH3e. 

TeMa 2.2. KaTHOHhI 1 Coixepmanue yqe6Horo MaTepuaJJa 8 1 
3HaJ1HTHlJCCKOli rpyrrrr11. KaTHOHht I aHarJHTWICCKotl rpyrrilh1. 06w,aa xapaKTepHCTHKa. CnolicTsa KaTHOHOB Harpua, KaJina, a.M:MOHHR.. PeaKTHBhl. 

KanJOHhl [J Y CJIOBHR ocaJK,neHHH HOH OB KaJIHR 11 ttaTpHJI B 3aBHCHMOCTH OT KOHI.I,CHTpaUHH, peaKUHH cpe.Ubl, TeMneparypbI. KaTHOHbI II 
aHaJIHTWieCKOi1: rpyrrnhI attanHTHtiecKoH rpynrrhI. 06man xapaKTepHCTHKa. Csoli:CTBa KaTHOHOB cepe6pa, CBHHUa (II). fpyrrnosoll peaKTHB. Ero 

,nei1CTBHe. PeaKTHBhI. 

TeMa 2.3. KaTHOHhl III Cotl.epmauue yqe6uoro l\<taTepuaJia 8 1 
aHarrHTHllCCKOli rpynrrhl. 06w,aR xapaKrepHCTHKa KaTHOHOB III aHanHTWICCKOli rpyrrnhL fpyrrnosott peaKTHB. Ero .n:eHcTBHe. PeaKTHBhI. I1ott.si:r11e o 
KaTHOHhl IV npOI13BC.[(CHHH pacTBOpHMOCTH. y CilOBHR ocaJKL{CHH51 11 pacraopeHH5f MaJIOpacrsopUMhIX coe.[(HHCHHi1: B COOTBCTCTBHH c 
3HaJIHTWICCKO.tf rpyIIIIbl senHlJHHaMH IIP. Caottcrsa KaTHOHOB aJlIOMHHHR, UHHKa. 06maJI xapaKrepHCTHKa. 3ttaqeH11e H npttMeHett11e rtt,UpOJIH3a H 

aMcborepHOCTH s orKphITHH H or;:i;e11ett1111 KaTHOHOB IV rpynnhI. fpynnoBoH peaKTHB. 

TeMa 2.4. KaTHOHhI V Co;:i;epmattue yqe6ttoro MarepuaJia 8 1 
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aHaJil1TWJeCKOH rpynnht. 06ma» xapaKTep11cT11Ka. CsotiCTBa KaT110HOB )Kene3a (II, III), :MapraHu,a, MarHl151. fpyrrnonoH peaKTl1B. 0Kl1CJil1TeJihHO-

KaTHOHhr VI BOCCTUHOBHTeJihHbie peaKIJ,1111 H 11CTIOJlh30BaHHe HX npH OTKpbITHH 11 aHaJil13e KaTHOHOB v rpynnhI 06ma51 xapaKTepHCTHKa. 

aHaJIHTH4eCKOti rpyrrnhl CsoHcTna Ka'fHOHa Me.UH II. PeaKU:11H KOMTIJleKcoo6pmosaHH5I. HcnoJib30BaHue HX B OTKphITHH KaTHOHOB VI rpynilb1. 

fpynnonoil peaKTHB. Ero neilCTBHe. C11CTCMUTHqccKHH aHaJIH3 CMCCH KUT110HOB I-VI rpynrrbl 

TeMa 2.5. Co,lJ,eomaHue yqe6Horo MaTepttaJia 8 I 
AHttOHbl [-Ill 06maH xapaKTepHCTHKa aHHOHOB 11 HX KJiaccHcj_JHKUUHH. AHHOHbl OKHCJIHTeJIH, BOCCTUHOBHTCJIH, llHJIHcjJcjlepeHTHble. 
aHaJIHTHl!eCKHX rpyrrn Tipe.usapHTCJlbHbIC HCIIbITaHH51 Ha np11cyTCTBHe aHHOHOB-OKHCJIHTCJieil 11 BOCCTaHOBl1TCJie.H. fpynrroBbIC peaKTHBbI Ha 

aHHOHbI H ycJIOBl151 HX npHMCHCHll51'. XJIOPH.U 6apu51, HHTpaT cepe6pa. 

fpynnoso.H peaKTHB H xapaKTepHbie peaKu1u1 Ha aHHOHhI I rpynnht: cynhcjJaT-HOH, cynhcjJHT-MOH, THocynh<PaT-HOH, <PoccpaT-

HOH, xpoMaT-HOH, Kap6oHaT-110H, r11.upoKap60HaT-HOH, OKCaJiaT-HOH, 6opaT-110H .. 

rpyrmosoii peaimrn 11 xapaKTepHbie peaKijllll Ha aHHOHb! II rpymlhf: XJIOPM-HOH, 6poMH,U-HOH, 110.Il}I.U-HOH, THOUHaHlill-

HOH. 

fpynnono.H peaKTHB H xapaKTepHb1e peaKu1111 Ha aHHOHbl III rpyrrnhI: 1-n1TpaT~HOH, HHTp11T-HOH. AHaJIH3 cMecn aHHOHOB 

-rpex aHaJIHTHtfCCKHX rpynn. 

Pa3,lJ,CJI 3. OcHOBbt KOJIHlJCCTBennoro auaJiu3a 48 
TcMa 3.1. Co.11.en:mattue vqe6ttoro M3TCPH3Jla 8 1 
fpaeHMeTpHqCCKHH CylUHOCTh rpaBHMe-rpnqecKoro attaJIH3a. BH.ll.hI oca.n:Kos H cnoco6hI Hx nonyqeHl151. Ba)I(He.Hllltte onepau1111 rpaBHMeTpH-

aH8JlH3 qecKoro UHaJIH3a: B3BeIIIHBaHHe, oca)I(,UCHHC, npOMblB3HHe, $HJihTfJOBaHHe, npOKaJl11BaHHe oca.n;Ka. flpOH3Be.ueHHe pac-

TBOpHMOCT11. OnTHMaJibHDie ycnosn51 attaJIH3a. J1a6opaTopHa» nocyna H 06opy.uosatt11e .u.i1» rpaBHMeTpWiecKoro aHaJIH3a. 

Bb1q11cnett11e pe3yJII:.TaTOB aHaJIH3a. TipeHMyru.ecTsa u He.uocTaTKH rpas111\.1erp11tiecKoro aHaJIH3a. 

TeMa 3.2. Co,ll,epmauue ytte6ttoro MaTepttaJia 8 I 
T1rrp11Metpw1ecK11e OcttoBHhie cee.n:eHIDI o THlpttMelpWICCKOM aHaJIH3e, oco6eHHOCTH 11 npeuMymecTBa ero. Tpe6osatt11H K peaKIJJUIM. To-YKa 
MeTO)lbI aHaJIH3a JKBHBaJieHTHOCTH n cnoco6b1 ee <1J111(cau11u. HH.UHKaTOphI. KnaccttcJ.>ttKaUIDI MeTonos. 

Cnoco6b1 Bbipa)KCHJ1,q KOHIJ;eHrpau,1111 pa6oqero pacrsopa PaCTBOpbI c MOJI5IpHoH KOHU,eHTpaQ11ell 3KBHBaJleHTa, MOJIHpHbie 

pacTsophL T11rp H Tl1TpoBaHHhie pacTsopbT. PacTBOphI c THTPOM npHrOTOBJieHHhIM H THTpoM ycraHOBJieHHhlrvt. 

Hcxo,ullb1e selll,eCTBa. Tpe6onaHIDI K 11cxo.UHhIM nemecTnaM. IloH»THe o nonpaBOlJHOM KOJ$cJ.>11u;HeHTe. CtaH.I1:apr-THTp 

(<l.>nKcaHMbI). IlpHMoe, o6parHoe TlffPOBaHHC H rnrposatt11e 3aMecr11teJIH. BbttIHCJieHllil B Tl1TpHMerpWiecKoM Merone. 

H3MepHTCJihHa51 nocy.ua: MepHbie Ko116b1, n11neTKH, 610petKH 11 ,n:pyr11e. 

TeMa 3.3. CoJJ:en:acaHue yqe6Horo MaTepuaJia 8 1 
Mero.Ubl KHCJIOTHo- OcttonHoe ypanHeH11e MeTo.ua. Pa6oqne pacTBOphI. CTaH.uaptHbre pacTsopbt. HH.Il.HKaTophi. A11,l11{11MeTpH» 11 aJIKaJilil\.:IetpH». 

OCHOBHOro Tl1TpOBaHl151 I1op51JJ,OK H TexHHKa r11rposaHmr. PaclleTbl. 

TeMa3.4. Co.llep'1>:aHne yqe6ttoro MaTepnaJia 8 I 
Mero.n:Lr OKHCJlHTeJibHO- I1epMaHraHaroMeTpI151. 0Kl1CJ1HTeJibHble CBO.tiCTBa nepMaHraHara KaJlllil B 3aBHCHMOCTll OT peaKIJ;HH cpe.UbJ. 8hJl-IHCJieHHe 
BOCCTaHOBHTeJihHOfO 3KBHBaJICHTa nepMaHraHaTa KaJIH5I B 3aBHCHMOCTH OT cpe.uhI pacrsopa. IlpMTOTOBJieHHe paCTBopa nepMaHraHaTa KaJI1151. 
THTpoBaHHH Hcxo.n:Hbie semecrsa B MeTOJJ,e nepMaHraHaToMe'TpHH. Tip11roroBJleH11e pacrsopa rn:aseneBo.H KHCJIOThI. OnpeneneHMe 

l\.iOJI51pHOfi KOHU:CHTpau;1111 3KBHBaJICHTa 11 THrpa paCTBOpa neprvtaHraHaTa KaJIHJI ITO pacrnopy rn:asenesoi1 KHCJIOTbl. POJI.b 

cpe,UbI H TeMneparypb1 np11 3TOM. 

O:o.uoMeTpIVI. X11MH1.1ecK11e peaKUHH, 11e*am11e B octtose 110.uoMeTpWICCKoro Mero.ua. IIpHroroBJieHue pa6ott11x pacrBopos 

uo.ua 11 rttocynhcl_Jara HatpHH, JJ,MXpoMaTa KMHH. Y cnon11n xpaHeH115I pa6ol111x pacTBopos B Mero.n.e Ho.n:oMeTp1111. KpaxM8JI 

KaK HH.ll.HKarop B 110.n:orvteYpHH, ero np11roTOBJieHHC. MeTO.ll H11TpHTOMCYpHH. Pa60lfl1i1 pactBop. CraH.uapTHbiti pacTsop. 

<f>HKCHpOBaHHe ToqKH 3KBHBaJlCHTHOCTH c IlO!vlOlUhlO BHClllHero ll BHytpeHHHX HH.UHKatopoB. y CJIOBH51 TI1tpoBaHl151. 

IlpHMepbl HHTpHTOMetpWICCKOfO orrpe.ueJieHl151. 

Meroix 6p0Mar0Me-rp11n. Pa601111.H pacrsop. CraH.n:aprHb1:H pacrsop. X11MHYeCKHe peaKQHH, Jie)l(am11e B octtoBe rvteTo.ua, 

np11MeHeH11e MeTo.n:a. Y CJIOBHH THTJJOBUHH51. Crroco6bI dn1Kcau1111 TOlJKH 3KBHBaJICHTHOCTH. 
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TeMa 3.5. MeTO)(bI Co.lleomauue yqe6uoro MareouaJia 8 I 
ocaJKJI.CHH51 ApreHTOMClplUI 

BapttaHT Mopa - THTpaHT, cpeJJ,a, HHJl.HKaTop, nepexo,n OKpaCKH, OCHOBHOe ypaBHCHHe peaKU,HH, npttMeHeH11e B aHruu13e 
sapwaHT <f>aRHca - OCHOBHOe ypaBHCHHe, ycJJOBH51 THT}JOBaHfUI, HCITOJib30BaHHe aJJ,cop6UHOHHbIX HH,LU1KaTopos: 

6poMcfJCHOJIOBOf0 CHHero, 303HHaTa HfffpHH Jl.J151 onpe.neneHHH ranoreHHJl.OB, TI-rrpaHT, cpe.n.a, HH.ZU1KaTop, ypaBHC.fUUI 

peaKUHH, onpe)],eJieHHC TQqKH 3KBHBfilleHTHOCTH. 

sapttaHT <PoJibrap.11,a -, ypaBHCHHe Merana, ycJIOBIDI TfITPOBaHHH, HH)J,HKarop. 
T11ouuaHOMCTnHH- THTpaHT, cpena, HH)lHI\arop, nepexo.u OKPaCKH, OCHOBHOC ypasneHHe peaKUHH. 

TeMa 3.6. MeTOll Co.uepmauue yqe6uoro MarenuaJJa 8 I 
KOMIUICKCOHOMCTJJHH 06ruaa. xapaKrepHCTHKa Merana KOM1111eKCOH0MerpuH. I1H,llJIKaTophr. T1rrponaHtte coneH J.1vteTan110B. 

BnH•m1e KHcnornocTH pacrnopoB (pH). Ey<jJepHbie pacrnopbI. 

Pa311en 4. <l>H3HKo-xnMR'lecKHe MeTO/lbl a11a.rr113a 36 
TeMa 4.1. CoJI.ep:maHtte yl1e6Horo MaTepnaJJa 18 I 
XpoMaTorpa<jJH• <PH3HK0-XHMWieCKHe MeTO.[(hl ananrr3a: KJiaCcH<jHIKaUJUl, cyru,HOCTh Jlv1eT0,11,0B, rrpttMeHeHHe B caHHTapHo-rHrHeHwieCKHX 

HCCJie.11.0BaHH5lX. 
XpoMaTorpa<jJ11•: cymHocrh Mero.n:a. Krraccttc}H1Kau.tu1 xpoMarorpacp11qecKrrx Mero.n:oe aHMH3a. 3aKOH pacnpe!leJiemrn 
HepHcTa. ITpHHUHII ycrpoHcrea H <jlyHKUllOHHpoBaHH• aMHHOKHCJIOTHbIX aHaJIH3aropoe " fa30-)J(ll,11,KOCTHhIX 
xpoMarorpad>OB. I1cnoJib30BaHHe XPOMaTorpa<jnPieCKHX MCT0,11,0B anarrtt3a B npo¢ecCH0HaJibHOti .ue11reJibHOCTH. 

TeMa 4.2. CoJI,ep~aHtte yqe6Horo 1HaTepuana 18 1 
<PoroMerpwieCKHH MCTO.[( <PoroMeTpH4CCKHH aHaJIH3: CYllJ.HOCTb MCTo.na, OCHOBHbie IIOJIQ)KCHillI. OcHOBHOit 3aKOH CBeronorJIOIUeHH5l JlaM6epra-Eepa H 
aHaJTH3a CJiej{CTBHe H3 Hero; useTHbie peaKU,HH. BH3YaJibHbIC MCTO.Uhl <t>or0Merp1-n1: MCTO.U craH.uaprHoro p51,ua, MCTO.U ypaBHHB3HH5l 

OKpacKH. <PoT03JieKTpOKOJIOpHMerpillI. 
YcTpolicrno <jJoTo3neKTpOKonop11MeTpOB (<P3K). PacqeT 11 nocTpoeHHe KMH6poBO'!HbIX rpa<jJHKOB. Pac4eT Km<jJ<jJHUHeHTa 
Ka.JI116posol1Horo rpacjJttKa (F). TexHHKa 11ccne.n:oeanHH. 
CneKrpocporoMeTpH4CCKHH Mero,ua aHaJIH3a: cyru,HOCTb Mero.n;a~ OCHOBHbie TIOJIOJI<eHH}I. Tipu6opbI H o6opy.n;oBaHHe llJI5l 
cneICTpo<t>oroMerp1rqecKoro aHaJIH3a. Ycrpo.Hcrso crreKrpo¢oroMerpos. TexHHKa BhITIOJIHCHHa Hccne.nosanHH. Pact1er n 
nocTpoeHHe KaJitt6poBoqHbIX rpa<jJHKOB. CneKTpbI rrornorueHH•. ITpHHUHflhI pa60Tb1 Ha cneKTpo<jJoToMeTpax B Y<P 11 
BII)lHMOH o6nacrnx cneKTpa (OT 200 llO 1100 HM). 

Pa311eJI 5. TexnnqecKnii a11a.rrH3 B npoH3BOllCTBe 24 
TeMa 5.1. Co.uepmauue yqe6Horo MaTepttaJia 24 I 
Mero.u11 rextt11tJec1<oro Ha3HatJeHHe H MeTO.UhI rexHtttJecKoro aHaJIH3a. 0T6op cpe.n;neH npo611 rsep.n;11x n )KJ1.llKHX nem;ecrn. Mero.n;hr onpe.QeJieHHH 
aHaJIH3a sJiartt Bb1cyrnttsaHHCM. Mero.LU>I onpe.ueneHHJI TIJIOTHOCTH )KH)1,KOCTei1 c rroMOIUhIO apeoMerpoe. Onpe.uenentte reMneparyp11 

nnasJieHH» II 3aCTbIBaHHR rop10qHX J.1v1arepuanoe. T eMrreparyp11 pa3MHfl!CHl-HI II Karrneo6pa3oBaHHH, cnoco611 HX 
onpe.ueneHHH. MeTO.[(hI onpe.ueneHHH TeMneparyp BCilblllIKH H BOCTIJiarv1eHCHH» B nptt6opax OTKpbITOfO (B OTKpbITOM THfJie) 
lI 3aKphlTOfO THilOB. B513KOCTb a6con1orHaa, OTHOCHTeJibHa», I<HHeMarwiecKaa II ycJIOBHa». E.n;HHHU.bl ll3MepeHIDI. 
y crpoi1CTBO BHCK03HMCYpOB. Mero.n, onpe.ueneHH.st ¢paI<IJ,HOHH0f0 COCTaBa He<t>renpo.n:yKTOB ncperOHKOfi Ha CTUHJlaprHorvt 
npH6ope no 3urnepy. IIpoBe)J;eHHe HCfiblTaHHH npoCTblX JiaKoKpacol!HbIX npo.n;yKTOB. Onpe.n;enen11e ITJIOTHOCTH, BIDKOCTH H 
u.sera. Mero.n11 r83oeoro anann3a. Y crpoticTso 11 npHMeHeHHe f830aHaJIH3aropos. Mero.n;11 npose.uentt51 XHMHIIecKoro 
aHaJIH3a yrnepo.uHCTbIX H HH3KOJierHposann11x era.nett na o6w,ee co,uep)KaHne yrnepo.ua B cruiasax. Onpe.n:enenHe 
XHMHYCCKOfO cocraea CIIJlaBOB Ha Me.UHOH OCHOBe, a TaK)Ke KOHUeHrpaU,HH JiaTCKCOB H nporrttTOtJHbIX pacrnopoB. 
Onpe.uenen11e ocrarKa na cttre npn noceBe HHrpe.IIJICHTOB. TipttroroeneHHe IIJiacrtt<l>HKaTopa. Tpe6oeanllil 6e3onacnocrH 

TPYll•. 

Bcero 186 
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3. YCJIOBIDI PEAJIH3All,HH IlPOrPAMMhl )J;HCll,HIIJIHHhl 

3.1. MaTepHaJihHO-TeXHHqec1we o6ecneqeHHe 
Pearrn3al(IUI rrporpaMMhl .llJICI(IIITJil!HhI Tpe6yeT HaJIWmll Ka6nHeTa-rra6opaTopnn «XnMnH». 
06opy11osaHHe Ka6HHeTa-Jia6opaTOpHH H pa6oqHx MeCT «XIIMHI!)): 

- aBTOMaTn3npoBaHHOe pa6oqee MeCTO rrper1011asaTem1; 

- IIOCa)jO'IHh!e MecTa ITO KOJIH'IeCTBY crryrnaTerreil, OCHaJIIeHHble crrel(l!aJ!H31IpOBaHHOll Me6eJib!O 

11rrll opraHn3aIIIIH pa60T1>1 rra6opaHrn; 

- HOyT6yK, rrpoeKTop, 3I<paH, KOMIIb!OTep ( CHCTeMHblll 6rroK, MOHIITOP ); 

- yqe6ao-rrpaKT1Iqec1<0e n yqe6ao-rra6oparnpHoe 06opy11osaa1Ie: rrpn6op1>1 (11eMOHCTpaI.1HOHH1>re H 

rra6opaTopa1>1e - )1JUI caMOCTOl!TeJihHOll pa6oTbl crryrnaTerreil), rra6oparnpa1>1e rrpnaa11rreJKHOCTM 

(11eMOHCTpaQl!OHHb!e ll )1Jlll CaMOCTOl!TeJibHOll pa60Tbl CJiyIIIaTerreil), XllMIIqeCJ<al! rrocy11a (!1Jlll 

Jia6opaTOpHbIX OIIb!TOB ll rrpaKTHqecKHX 3aHl!TIIH); 

- M0)1eJin KpncTarrrrnqecKHX perneToK, M0)1eJIII )1Jil! cocTasJieHttl! CTPYKTYPhI pa3JinqH1>IX BeJIIecrn; 

- HaTyparrbHb!e 061,eKTbl (KOJIJieKQIIH, Xl!MllqeCKne peaKTMBbl ll MaTepHarrb!). 

3.2. Hml1opMal.IHOHHOe o6ecneqeHHe o6yqeHHH 
IlepeqeHh yqe6Hh!X H3,[laHHH, llHTepHeT-pecypcoB, )10IlOJIHHTeJihHOU JIHTepaTyphl 
0CHOBHb!e HCTO'IH!!KII: 

1. A.A. I11IIeHKO «AaarrnTH'IecKal! xnMttll» - M. : «AKa)1eMMll», 2014 r. 
2. O.E. CaeHKO «AaarrHTnqecKa}[ XHMMll» - M. : «<l>eHHKC», 2009 r. 
,I\OIIOJIHl!TeJibHhie HCTO'IHl!Kll: 

I. XnMttll ,I\Jill rrpocpeccnil n crreQHaJibHOCTeil ecTecTBeHHo-aayqHoro rrpocpnJill: yqe6HnK 

O.C. fa6pneJil!H - M.: «AKa,I\eMl!ll», 2012 r. 
I11fTepaeT - pecypc1>1: 
I. AaarrnTnqecKal! XMMH}[ B PocclIH - http://www.rusanalytchem.org/default.aspx 

2. I1oJie3Hal! ttHcpopMal(ttl! no XHMIIII - http://www.alhimikov.net/ 

3. PoccnilcKHH XIIMIIKO-aHarrnTn'IeCKHH rropTarr - http://www.anchem.ru 

4. CJioaapH n 3Hl(HKJiorre11Hn - http://dic.academic.ru 
5. 3JieKTpOHHal! 6H6JIMOTeKa no XHMHH - http://www.chemnet.ru/rus/elbibch.html 

4. KOHTPOJlh H OllEHKA PE3YJII:.TATOB OCBOEHIDI )J;HCllHIIJIHHhl 
PeJym.TaThl o6yqeuuH (ocsoeHHhle yMemrn, 

VCBOCHHhle 3HaI!HH) 

y CBOeHHhie 3HaHMll: 

- TeopeTwieCKl!e OCHOBbl aHaJIHTl!qec1<0H XHMMII; 

- 0 cpyttKI(IIOHaJibHOH 3aBIICIIMOCTll MeJK)1y 

CBOHCTBaMH ll COCTaBOM BeJIIeCTB II !IX CllCTeM; 0 

B03MOlKHOCT}[X ee IICIIOJib30BaH!lll B XHM!i'ICCKOM 

aHaJIH3e; 

- crre1.1ncpH'IeCKl!e oco6eHHOCTll, B03MOlKHOCTll II 

orpaHM'IeHH}[, B3aMMOCBl!3b pa3JI!l4Hb!X MeTO,I\OB 

asanll3a; 

- rrpaKTH4CCKOe aaH6oJiee 

pacrrpocTpaHeHHblX MeTO,I\OB aBaJIH3a; 

- aHaJIHTII'IeCKYJO KJiaccIIcp!!KaQH!O KaT!!OHOB ll 

aHHOHOB; 

- rrpasnJia rrpoae11eHH}[ x1IM1Iqec1<oro aaarrn3a; 

- MeTO,I\bl o6HapylKeHllll ll pa311erreHMll 

3JieMeHTOB, ycJIOBllll HX rrpHMeHeHIIl!; 

- rpaBMMeTpnqeCK!le, TMTp!!MeTp!!qecKne, 

OIITII4eCKl!e, MeTO,I\bl 

aHaJin3a; 
- MeT0/1bI Texanqec1<oro aHaJIH3a. 
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1. IlACIIOPT IIPOrP AMMhI yqEEHOH ,1.1,lICIIIIIlJIIIHhI 3JieKTpOTCXHHKa 

1.1. 06JiaCTb npHMCHCHH!I nporpaMMbl 
TiporpaMMa yrre6HOll ).\llCl\l!IIJIHHbl llBJU£eTCll qaCTb!O OCHOBHOll rrporpaMMbl rrpo<j>eccHOHaJibHOro 

o6yqeHIIll rro rrpo<j>eccuu «Jla6opaHT XHMH'ICCKoro auaJIHla». 

TiporpaMMa yqe6HOll ).\l!Cl\ll!IJlllHbl MOlKeT 6bITb llCIIOJlb30BaHa B ).\OIIOJlHHTeJibHOM 
rrpo<j>eccl!OHaJibHOM o6pa30BaHHH, rrpo<j>eccuoHaJibHOll IIO).\rOTOBKe, rrepeIIO).\rOTOBKe !! IIOBbIIIIeHl!!! 
KBaJIH<j>HKal(HH pa6oql!x rro rrpo<j>eccuu «Jla6opaHT XHMH'ICCKoro aHamna». 

1.2. IlCJIH II 3a).\a'IH yqe6noH: AHCQHilJIHHbl - Tpe6oBaHH!I II'. pelyJibTaTaM OCBOCHH!I 
):\HCQHIIJIHHbI: 

B pe3yJibTaTe ocBoemrn Al!Cl\HIIJI!!HbI o6yqaJOll\l!HCll ).\omrceH: 

3HaTh: 
- OCHOBHbie IIOJIOJJ(eH!!ll 3JieKTpOTeXH!IK!!; 

- MeTO!.\bI pacqeTa rrpocThrx :meKTpHqeCK!!X nerreil; 

- rrp!!Hl\l!Ilbl pa60Tbl Tl!IIOBb!X 3JieKTp!!qecKHX ycTpoilcTB; 

- Mepbl 6e3orraCHOCTll rrpu pa6oTe c 3JieKTpoo6opy!.\OBaH!leM !! '.lJleKTp!!<j>l!l\llPOBaHHblM!! 
l!HCTp)'MeHTaMl!. 

1.3. PeKOMCH).lyeMoe KOJIH'ICCTBO 'laCOB Ha OCBOCHHC yqe6noH: ).IHCQHIIJIHHbl: 
MaKC!!MaJibHOll yqe6HOM Harpy3Kll o6yqaJOll\erocl! 8 qacoB, B TOM 'll!CJie: 
o6l!3aTeJibHOll ay).IHTOpHOll yqe6HOM Harpy3Kll o6yqaJOll\erocl! 8 qaCOB. 

2. CTPYKTYP A II C0,1.1,EPJKAHIIE yqEEHOH ,1.J,IICI1lITIJIIIHhI 
2.1. 06i.eM yqe6HOH ).IHCQHIIJIHHbl II BH).lbl yqe6uoH: pa60Tbl 

BnA yqe6uoH: pa6oThl 

MaKCHMaJ11>HaH yqe6uaH uarpy3Ka (ncero) 

06HJaTCJihHble yqc6Hhie 1aHHTH!I (ncero) 

B TOM 'IHCJie: 

rra6opaTopHbie 3aHl!THll 

npaKTIIqecrcHe3aHl!Tl!ll 

KOHTPOJibHbie pa60Tbl 

ArrecTanHH n ljiopMe 1aqeTa 
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2.2. Te~mrnqecKHii: nJiaH n co11:epmam1e yqe6Hoii: ll:HC1IHIIJIHHbl «3JieKTporeXHnKa» 

HaHMeHoeaHue Co11ep:oornne yqe6noro Marepna.rm, Jia6opaTopnble H npaKTnqecKne pa60TbI 06yqaro10nxcn KoJinqecTBO Yposeub 
paJJJ:eJIOB H TeM qacos OCBOeOHH 

1 2 3 4 
PaJJJ:eJt 1. 3JieKTpnqecKne H MarHHTHble 11eun 8 
TeMa 1.1. 3rreK1'pli'lecKoe I 1 1 
IIOJie CBe)\eHlli! 06 3JieK1'p11qecKOM none, HanpIDKeHHOCTH, rr0Tem1uane, HarrpIDKeHHH, rrpoBOl\HHKax 

ll l\H3JieKTp11Kax, 3J1eKTpW!eCKOii: eMKOCTll ll KOH)\eHCaTopax; IIOHllTlli! corrpOTHBJieHlli!, 

3aBHCHMOCTll ero OT Pa3Mepoa Marepnana ll TeMrreparypbJ, caepxnpOBOl\HMOCTH. 

Te~m 1.2. IIocToaHH1>rl1 I 1 1 
3JieKTpli'leCKlill TOK OcHOBbl pacqera 3J1eKTpli'leCKHX 11errel1 IIOCTO;IHHOfO TOKa: pelKllM HOMHHaJibHblll, pa6o'llll1, 

xorrocrnro xo11a, KopoTKoro 3aMI>IKaHlli!; ycrroallb1e 0603HaqeHlli! Ha cxeMax. IloHaTne o 

pacqeTe 11errel1 MeTOl\OM cBepT1>maHlli! cxeM. IloTepa Harrp;i)!(eHHJI u MOII\HOCTH B rrpoao11ax. 

BH6op ceqeHHJI IIpOBO)\OB no YCJIOBlli!M Harpe Ba ll IIOTepe Harrp5DKeHHa. B1>16op 

rrpe11oxoaHnrerrel1. IloHJ!Tlle o HeJ1HHel1H1>rx 3JieMeHTaX B 3JieKTn11qec1<ol1 11erru. 

TeMa 1.3. MarHHTllbJe 2 2 1 
11err11 3neKTpOMarHeTH3M ll MarHIITHble I\eIIH. 0CHOBHble xapaKTepHCTHKll MarHIITHOrO rrorra. 

5IBJTeHtte rttcTepe3ttca. B3aHMo.uellcTBne TOKa u MarHHTHoro rroJUI. Hcrrono30BaHHe .&BJieHllil 
3rre1<rpoMarHIITHOl1 HHl\YKI\llH l\JIJ1 IIOli)"leHHJI 3J(C (IIOHJITHe o reHepampax). B11xpea1>re TOKH. 

IloTOKOCI\eIIJieHlle. I1H11YKTHBHOCTb. Y CJIOBlli! B03HHKHOBeHHJI 3J(C CaMOHHl1YKI\llll. 

BeJIW!HHa H HarrpaBJ1eH11e 3J(C caMOHHl\YKI\llll. . 

TeMa 1.4. 0 )\HOcpa3Hble 2 2 1 
'.lrre1<rpnqecK1Ie 11errn OcHOBllbre rroHaTlli! o rrepeMeHHOM TOKe, ero xapaKTepuCTHKax 11 ll3o6pa)!(eHHH. BeKTOpHbre 
rrepeMeHHOfO TOKa ,n;narpa1:rM01, rrx 06ocH0BaH11e. AKTHBHoe corrpoTHBJ1eHne, HH,DyKTHBHOCT.b H eMKOCTb B u;errH 

rrepeMeHHoro TOKa, Cl\Bllf cpa3 Me)(()\)' TOKOM H HarrpIDKeHneM (6e3 B1>mo11a cpopMYrr). 
IIocrre11oaarerrbHOe coe11nHeHne (Hepa3BeTBJJeHHaJI 11errh) c aKTHBHbIM Ii peaKTllBHb!M 
'.lrreMeHTaM11. TpeyrorrbHIIKll corrpoT11BrreHHl1, HarrpIDKeHHli, MOII\HOCTeli. 

Pa3BeTBrreHHaJI 11err1>. Pe3oHaHc TOKOB Ii HarrpIDKeHHl1 B 11errax rrepeMeHHOfO TO Ka. 
K03cPcPlll\HeHT MOII\HOCTII, ero 3HaqeHue 11 crroco6hr rrOBbIIIIeHlli!. 

TeMa 1.5. Tpexcpa3Hal! 2 2 1 
3JieKTpaqecKne ueIIH CY'I\HOCTb rpexcpa3Hol1 c11cTeM1>1. IloHJ1rne 06 ycrpolicrne 11 rrpllHI\llIIe pa6oTbI Tpexcpa3Horo 

reHepaTOpa, crroco6ax coe1111HeHlli! ero o6MOTOK, JIHHeliHOM 11 cpa3HOM HanpIDKeHHu. PacqeT 

rpexcpa31Ib!X CllMMerp11qHb!X 11errel1 rrpu COe)\HHeHHH 3Be3)\0ll Ii TpeyroJibHIIKOM. c])a3Hble ll 

JIHHeliHbre TOKH. HeCHMMeTpli'IHI>Ie rpexcpa3Hb1e 11err11. 'IeTbrpexnpoBOl\Hal! CHCTeMa, porrb 

eyrreaoro nooB011a, nOHllTHe 06 aBaplll1Hb1x peirmMax. 

Pa3JJ:eJt 2. 3neKTPOTexu11qecKne ycTpoiiCTBa 10 
TeMa 2.1. 3rreK1'pW1ec1<11e 2 2 1 
li3MepeHIIJI H 06IOHe cse11eHlli! 06 ll3MepeHHJIX, cpH3W!eCKHX serruq11Hax, eJJ:llHlll\ax H3MepeHllll, npl!Mb!X 11 
3JieicrpOH31\lepwrerrbHI:.Ie KOCBeHHbIX ll3MepeHH5IX. 
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npH60pb! Ilomrrne 0 norpenmocm ll3MepeHHi1, KJiaccax TOqHQCTH, KJiaccmjnrn:aUHH 
3JieKTpOH3MepIITeJibHbIX npn6opon. 
06mee ycT{loiicrno Mexfilill3MOB H Y3JIOB 3JieKT{lOH3Mepl!TeJibHblX npH6opoB, ycJIOBHbie 
o603naqemrn na IIIKaJiax. 
ll3MepeHHe TOKa H nanpIDKeHirn. Pacwnpenne npe.r1enos mMepenHii. 
ll3MepeHHe MOII(HOCTH n 3Heprnn. CxeMbI BKJIIOqeH!ffi npn6opos. 
ll3MepeHHe conpoTHBJieHHii: OMMeTpbI, MOCTbl, KOCBeHHbie MeTO)JJJ. 

KoM6HHHpoBaHHbie npH6opbI. 

TeMa 2.2. 2 2 I 
TpanccjiopMaTOpbI IloTepl! nanpl!)l(eHHl! B IIpOBO):laX, cyTb 3JieKT{lOMafHHTHOii HHJ:IYKIIHH H caMOHHJ:IYKIIHH. 

Ha3naqeHHe TpanccjiopMaTOpoB. Y CTflOHCTBO H IIpHHIJ;HII pa6oTbI O):IHOcpa3HOro 
T{laHccjiopMaTOpa. XonocTOii xo,n:, K03cpcpIIl:(HeHT TpanccjiopMarnm, pa6oqnii pe)l(HM, 

caMoperyrrnpyeMOCTb, pe)KHM KOpOTKOro 3aMblKaHHl!, IlOTepH H K.Il.J:I., HarpeB, OXJia)l(J:leHHe, 

3anJ;IITa CHJIOBb!X T{laHccjiopMaTOpOB. IloHl!THe 0 pa3!1HqfibJX THrrax T{laHccjiopMaTOpos: 
TPexrl1a3Hbie, mMepHTeJibHbJe, csaooqHble, MHoroo6MOTOqnbre aBTOTPaHccjiopMaTOpbI. 

TeMa 2.3. 3rreKTpnqecKHe 2 2 I 
MaIIIHHbl rrepeMeHHOro TOKa Ha3HaqeHHe MftIIIHH rrepeMeHHoro TO Ka, HX THilbl. Y CT{JOHCTBO CTaTopa, norryqeHHe 

spamaIOll(erocl! MarHIITHOro IIOJI51, qacTOrn ero spall(eHmr. PoTOp, IIpHHIJ;llil pa60TbI 
nnnraTelil!. CKOJib)l(eHHe. BpawaIOll(Hii MOMeHT ,n;anraTeJIH. Pa6oqne xapaKTepHCTHKH. 
TIOHl!THe o ABHrarnne c cpa3HbIM poTOpOM, O.rlHOcpa3HOM 3JieKT{lOJ:\BHraTerre. PeryrrnposaHHe 
qacTOTbI spall(eHHl!, pesepcnposaHne, noTepH, K.n.n., o6nacTb rrpHMeHeHHl! acnnxpoHHbIX 
nsnrarnneii. IIom1THe o c1mxpoHHOM 3JieKTponsnrarnne. 

TeMa 2.4. 3neKTpnqecKHe 2 2 I 
MaUIHHbl IlOCTOl!HHOro l(eliCTBHe MarHIITHOro IIOlil! Ha npOBO):\HHK c TOKOM, Ha3HaqeHHe KOJ!JieKTopa MaIIIHHbl 
TO Ka. rrocTOl!HHoro TOKa. 06ll(ee ycT{lolicrno MaIIIHHbI nocTOl!HHoro TOKa. Ha3HaqeHHe o6MoTOK, 

KOJIJieKTOpa. Pa6oqnli rrpouecc: 3.):1.C. B o6MOTKe l!KOpl!, MOMeHT Ha BaJly, peaKIJ;Hl! l!KOpl!, 

KOMMYTal\Hl!. 06paTHMOCTb MaIIIHH. 3rreKT{lO):IBHraTeJIH IIOCTOl!HHOro TOKa, HX TIIIlbl H 
xapaKTepHCTHKH. IIycK B xon, perynnposanne qacTOTbl npall(eHHl!, pesepcnposaHHe. IIornpH H 
K.II.J:I. 06rracTb npHMeHemrn. 

TeMa 2.5. 2 2 I 
3neKTpnqecKne arrrrapaTbl 3rreKT{lnqecKHe anrrapaTbI, rrpHMeHl!eMbie B cxeMax yrrpasrreHHl! 3JieKTponpnsonoM, 3all(IITbl H 

CHrHaJ!H3al\HH. AsTOMaTnqecKHe BbIKJIIOqaTeJIH, perre 3JleKTpOMarHHTHb!e, l<OHTaKTOpbI, 

MarHHTHbIC rTVCKaTeJIH; VCTPOMCTBO, Ha3HaqeHHe, IIDHHUHII ):lellCTBHll. 

Bcero: 18 
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3. YCJIOBIDI PEAJIH3AIJ;IU:I IIPOrP AMMhl ,ll.HCIJ;HIIJIHHhl 

3.1. MaTepuaJihHO-TeXHH'!ecKoe o6ecneqeuue 

PeaJil!331(1!l! rrporpaMMbl )"Ie6Hoi\ ,!(l!C[\!!IIJll!Hbl Tµe6yeT HaJll!'Il!l! r1e6Horo Ka6!!HeTa. 

06opyt10Bauue yqe6uoro Ka61rneTa: 

- KOMIIblOTep ( Cl!CTeMHb!ll 6JIOK, MOHl!TOp ), rrpoeKTOp, 3KpaH, IIJI3K3ThI; 

- CTeH,!(hl: aBTOM3Tl!'IeCKl!e Bb!KJI!O'I3TeJII! p33HbIX cep!!i\, MarHl!THb!e rrycKaTeJII! p33Hb!X MO,!(eJieil, 

3JieKTpOHHh!e pene, 3JieKTPOMexaHl!'IecKl!e pene, KOHTaKTOpbl rrepeMeHHOro TOKa, r330BOe perre, 

Tpauc<J>opMarnp TOKa. 

3.2. HmiiopManuouuoe o6ecne'!eHue o6y'!eHHH 

IIepe'!eHh yqeOHblX H3/:13HHH, HHTepueT-pecypcos, AOilOJIHHTeJibHOH JIHTepaTyphl 

0CHOBHb!e l!CTO'IHl!KH: 

1. ITpoIIIl!H B.M. 3neKTpoTexHl!Ka ,!(Jill He3JieKTporexHl!'IeCKl!x rrpo<j>ecC!!i\. - M.: I13,!(aTeJibCKIIil 

11eHTp «AKa,!(eMIIll», 2014 r. 
2. Jiornpei\qYK E.A. TeopeTl!'IeCKl!e ocHOBbI 3JieKTpoTeXHl!KI! - M.: l13,!(aTeJibCK!!il 11eHTp 

<«PopJM», 2013 r. 

3. C!!H,!(ees IO.f. 3neKTpoTeXHl!Ka c ocHoBaMI! 3JieKTpOHl!KI!. Yqe6H!!K. l13,!(-BO <«PeH!!KC» 2013 r. 
):\OIIOJIHl!TeJibHb!e l!CTO'IHl!K1!: 

1. ITpornl!H B.M. 3rreKTpoTexH11Ka ,!(Jill 3neKTpoTexH11qecKl!X rrpo1Jecc!!i\: Pa6oqaJJ TeTpa,!(b (1-e 113,!(.) 

yqe6, rroco611e, - M.: I13,!(aTeJibCKIIi\ 11eHTp «AKaJieMl!ll», 2012 r. 
2. cI>y<J>aesa J1.I1. C6opH!!K rrpaKTl!'IeCKl!X 33,!(aq rro 3JJeKTpOTeXHl!Ke. - M.: I13,!(aTeJibCKIIi\ L(eHTP 

«AKa,!(eMl!ll», 2014 r. 

4. KOHTPOJih H OIJ;EHKA PE3YJihTATOB OCBOEHIDI ,ll.HCIJ;HIIJIHHhl 
Pal/le.J'I (TeMa) PelyJI1>TaT1>1 OcHOBHhle <l>opMbl H 

yqe611on /IHCnHilJIHHhl (ycsoeHHbie 3H3HHll) llOK333TCJIH MeTO/lbl 

pe3yJihT3TOB KOHTpOJIH 

IIO):lrOTOBKH 

Pal,[le.'11. 3HaHHe: HaxoJK11eH11e TeKyll(l1H 

3JJCKTpHqeCKllC II - e)J,11Hl1I.( H3MepeHH5I CHJlbl TOK3, - Heo6XO)J,11MOH KOHTpOJJh: 

MarHHTHhJe u:enu HanpJDKeHHJI, MOill,HOCTH 3JleKTpH4eCKOfO 11HcpOpM3L\Hl1 B 

TOKa, conpOTHBJleHH5I npOBO)J.HHKOB; yqe6HOH 11 - Tecrnposam1e. 

- MeTO)J.OB pacqera H H3MepeHHH OCHOBHbIX crrpaBO'lHOH 

rrapaMeTpos 11pOCTbIX 3JleKTpH4eCKHX, JJHTepaType. 

MarHHTHblX H 3JleKTpOHHbIX u.eneH; 
- CBOfiCTB IlOCTOHHHOro 11 nepeMeHHoro 
3JleKTpH4eCKOro TOKa; 

- CBOiiCTB M3fHITTHOf0 DOJHI. 

Pa3)J,CJJ 2. 3HaH11e: HaxoJK11eH11e TeKyll(11H 

3JICKTPOTCXHH11CCKHC - 3JJeKTp01!3MepHTeJJbHbIX np116opos, llX - Heo6XO)J,11MOH KOHTpOJJb: 

yCTpoiicTBa ycTpOHCTBO, rrpllHL\llIT )J,ettCTBllll I! rrpaBHJJa l!HcpopMaL\l!I! B 
BKJl!O'leHHll B 3JJeKTp11'1CCKJ!O Qenh; yqe6Hoi1 11 - TCCTl!p0B3Hlle. 
- ,IJ,BHraTeneH noCT05lHHOro H nepeMeHHOfO 

crrpaBO'lHOH 
TO Ka, HX yCTpOHCTBa II rrpHHL\Hna 
,IJ,eHcTBYUJ; 

JJl!TepaType. 

- rrpaBHJJ nycKa, OCT3HOBKH 

3JleKTponsttraTeneH; 
- arrnapaTyphI 33Il.111Tbl 
3JJeKTponsttrareneH; 
- MeTO)J,OB 33Il.111Tbl OT KOpOTKOrG 
3aMbIKaHtt5I; 

- 3a3eMJieHH5I, 3aHyJieHH51. 
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1. IIACIIOPT IIPOrP AMMbl yqEI>HOH ,ll,HCI(HIIJIHHhl 
06opynoBaHuena6opaTopuu 

1.1. 06JiaCTh npuMeHeHHH nporpaMMbl 

TiporpaMMa yqe6Hoil ,!\llCJ:1llITJIHHbl HBmieTcH 'l:aCTb!O OCHOBHoil ITporp&"1MbI ITpo<!JeccHOHaJibHoro 

o6yqeHHH ITO ITpo<!JeccHrr «Jla6opaHT XHMnqecKoro aHaJin3a». 

TiporpaMMa yqe6HOH ,!\llCijllITJlllHbl MOlKeT 6b!Tb llCITOJib30BaHa B ,!\OITOJIHllTeJlbHOM 

ITpo<!JecCllOHaJibHOM o6pa30BaHllll, ITpo<!JecCllOHaJibHOH ITepeITO)\rOTOBKe ll ITOBb!ll!eHllll KBaJI!!<!JrrKaij!lll 

pa6oqrrx ITO ITpo<!Jecc!l!I «Jla6opaHT xnMnqecKoro aHaJIH3a». 

1.2. U:eJIH H 3a11,aq11 yqe6HOH 11,HCI(HilJIHHbl - Tpe6oBaHHH K pe3yJILTaTaM OCBOeHHH 

,!\HCI(HilJIHHbl! 

B pe3yJI&TaTe ocBoe1mH .nrrc11nITJI!!H&1 cJiyll!aTeJI& .noJilKeH 3HaTL: 

- o6mHe ITOHHT!IH ITO XllMll'IeCKOH Jia6opaTOp!!ll !I llX OCHameHne; 

- ocHOBH&Ie Jia6opaTopH&1e oITeparrllll; 

- o6pa6oTKa 3KCITep!!MeHTaJibHb!X ,!\aHHbIX; 

- CTaH,!\apTH3arrllH ll KOHTpOJib Ka'l:eCTBa aHaJI!l3a. 

1.3. PeK0MeH,11;yeMoe KOJI11•1ecTso qacos na ocsoeHne nporpaMMhI ,11;11cnnnJI11Hhl: 

o6H3aTeJibHb!X yqe6Hb!X 3aHHT!IH 30 qacoB. 

2. CTPYKTYPA II CO.IJ.EPJKAHIIE yqEI>HOM .IJ.IIC:QIIIIJIIIHbl 
2.1. 06beM yqe6HOH nucnunnHHbI H BHAbl yqe6HOH pa60TbI 

Bu11 yqe6Hon oa6oTbI 06ueM 'lllC06 

06H33TCJibHblC yqe6HblC 3aHHTHH (scero) 30 
B TOM qucJie: 

Jia6opaTODHb!e 3aHHTllH 

ITpaKTll'l:eCKlle3aHHT!IH 

KOHTDOJibHbie pa60Tbl 

ArrecTannH B dlopMe 3aqeTa 
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2.2. TeMaTnqecKHH nJiaH H co11:epmaHHe yqe6Hoii IJ:HC~HnJIHHhI 06opYJ.!OBaHHe Jia6opaTopnii 

HauMeuonauue Co11epJKauue yqe6uoro MaTepuana, na6opaTopuble H npaKTH'!eci<:ue pa6oTbl, caMOCTOBTeJILHaB pa6oTa 06beM YponeuL 
P33/ICJIOB H TCM 06Y'Ial0111HXCII tfaCOB OCBOeHHB 

1 2 3 4 
TeMa 1. Oprattu3a1.11rn Co11epJKauue y'le6uoro M3Tepuana 2 1 
Tpyna s na6oparnpm1 06uvw ycnoBirn TPY11a. Pal(llOHaJibttaJ! opratt113al(11J! Tpyna pa6oqero MecTa na6opa1na. Meporrp11JITllJ! no oxpaue 

Tpy11a Jia6opaHTOB B na6opaTOPllJ!X. IloBb!lllCHllC KBaJI11cji11Ka1.11111 pa60THllKOB Jia6opaTOp1111. 
TeMa 2. Co11ePJKa11ue V'le6uoro MaTepuana 4 I 
XttMHtJeCKHe J1a6oparnp11u: Ha3Ha'leu11e, KJiaccucpnKal(11J!, Tpe6onauuJI npan11JI 6elonacuocT11. 
na6oparnp11u II llX Cau11rnpuo-Texu11qecKoe 06opy11osau11e na6oparnp11i1. 
OCHaUJ,CHHe ra3o-, BO)IO-, 3JieKTpocua6JK0Hlle Jia6opaTOp11H. 

. 

J1a6oparnpual! Me6eJib. 
Jia6oparnpuaJI nocy11a, MeTaJIJI11qecKoe 06opy11osau11e, na6oparnpuhitt llHCTpyMeHT. 
Texu11Ka pa6oTbl c nocynow 11 npo6KaM11. Mb!Tbe 11 cyll!Ka nocynhr. 

TeMa3. Co11epJKaune y'le6uoro MaTepnana 4 1 
Becb1 H B3BelllHBaHHe fl33uaqeu11e 11 KJiacc11cji11Kal(llJI secoB. 

TexHHKa B3Bell1HBaHHJI. 

Te•rn 4. Co11epJKaune y'le6uoro MaTepnana 4 1 
06opy11osau11e )IJIJ! Btt,Ll.hI, Ha3Ha4eHHe, ycTpoHcTso. 
BhICOKOro )J,aBJ1eHH51 H ITpasHJia 6e3orracuow pa6oThL 
BaKyyMa 
TeMa5. Co11epJKaune y<Je6uoro MaTepuana 8 1 
0CHOBHhlC H3MeJibLJeHtte H cMerunsatttte. 
na6oparnpub1e Bn11h1 KOHL(eHTpal(lltt. I1p11roT0Brreu11e pacrnopos. 
orrepal.(1111 3KCTpaKL(llJ! II BhICOJ1HBaHll0. <1>11rrbTpOBaH11e. 

L(emp11cpyrnposau11e. ):(11cT11JIJIJ!L(llJ!. 
CyM6rr11Mal(llJ! (so3rouKa). 
Bhrnap11nau11e 11 ynap11sau11e. Harpesau11e 11 npoKaJI11BaH11e. 
CyllIKa, KpttcTanntt3au;i.u1, oxnaJK,ll.eHHe. 

Te•rn 6. Co11epJKaune Y'1e6uoro MaTepnana 4 1 
ITpo6ooT6op OcuonHbie Bllllhl npo6. 0T6op rrpo6 11 ra3oo6pa3HhIX BemecTB (so311yxa). 

0T6op rrpo6 JKll/IKOCTll. OT6op npo6 rnep11h1x nemecrn. 

TeMa 7. Co11epJKauue yqe6uoro MaTepuana 4 1 
Crnu11apTma1.111l1 11 06mee ITOHJ!Tlle 0 CTaH)lap1'1133!11111. 
KOHTpOJib KalJeCTBa A6cOJJIOTHb!C II OTHOCllTCJlhHb!e MCTO)lbl aHaJill3a. rpa11y11poBKa. 
aHaJIH3a KoHTpOrrh Ka'lecrna x11M11'1eCKoro aHamna. 

3TaJIOHb!. 
Bcero 30 
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3. YCJIOBIDI PEAJIH3All,HH IIPOrP AMMbl )1,HCll,MIIJIHHbl 

3.1. MaTep11aJii.110-Tex1111qecKoe 06ecrreqe1111e 
PeaJin3arurn rrporpaMMbI .I\HCI\HIIJIIIHhl Tpe6yeT HaJIWrnll Ka61Irrera-na6opaTopn1I «XIIMIIH». 
06opy.I10Ba1111e Ka61111eTa-Jia6opaTop1111 n pafioqnx MecT «XIIMIIm>: 
- aBTOMaTH31IpOBaHHOe pa6oqee MeCTO rrpeIIO):\aBaTeJill; 
- IIOCa):\O"!Hbie MeCTa ITO KOJIII"!eCTBY cnyrnareneil, OCHa!I\eHHh!e crreI(HaJllI3HpOBaHHOll Me6eJiblO 

.I\Jill oprarrl!3aI\1III pa6oTbI na6oparrra; 
- rroyr6yK, rrpoeKTop, '..lKpaH, KOMIIbJOTep ( CllCTeMHblll 6noK, MOHIITOp ); 
- Y"!e6rro-rrpaKTII"!ecKoe n Y"!e6rro-na6oparnpHoe 06opy.I10Barrrre: rrp1I6opb1 (.I1eMorrcrpau1IoHHh1e rr 

na6opaTOpHLie - .I\Jill caMocTOl!TeJibHoil pa6oTbI cnyrnareneil), na6oparnpHb1e rrplIHMJieJKrrocm 
(.I\eMOHCTpaI(IIOHHbie II ):\Jill caMOCTOl!TeJibHOli pa60Tbl cnyrnareneli ), XllMH"!eCKal! rrocy):\a (.I\Jill 
na6opaTOpHb!X OIIb!TOB ll rrpaKTII"!eCKIIX 38Hl!THli); 

- MO,I\eJIII Kp1ICTaJIJI1I"!ecKnx perneTOK, MO,I\enn Ml! cocTaBJieHHll crpyKryphI pa3JIH"!HbIX Be!I\eCTB, 
MO,I\eJIH XIIMII'IeCKIIX IIp01I3BO):\CTB; 

- narypaJibHbie o6beKTbl (KOJIJieKI(IIH, XIIMII'IeCKIIe peaKTIIBbl II MaTepttaJibl). 

3.2. H111J>opMa1.11101111oe o6ecrreqenne 06yqeum1 
Ilepeqenh yqefiHhIX 113):\aHHH, llHTCpHCT-pecypcoB, ):\OIIOJIHHTCJihHOH JIHTepaTypt.I 
OcrroBHbie IICToqrrlIKH: 
1. A.A. I1II\eHKO «AHaJIIITtt'IeCKal! xnMmrn - M.: «AKa):\eMIIll», 2014 r. 
2. O.E. CaerrKo «AHaJIIITWiecKal! XIIMHll» - M. : <«I>errrrKc», 2009 r. 
,[(orroJIHIITeJibHbie IICTO'IHIIKII: 

1. 5LA. fypBII'I «IIpoH3BO.I\CTBerrrroe 06Y"!eH1Ie na6opanTOB-XIIMIIKOB» - M.: BLICIIIal! IIIKona, 
1987 r. 

2. rocT 29227-91 (HCO 835-1-81) Tiocy):\a na6oparopHal! CTeKJil!HHal!. II1meTKII 
rpa,I\ylipOBaHHbie. 1facTb 1. 06II\1Ie Tpe60BaH1Ill. 

3. fOCT 1770-74 (I1C0 1042-83, I1C0 4788-80) Tiocy,I\a MepHal! na6opaTOpHal! CTeKJil!HHal!. 
U:11nnH.I1PhI, MeH3ypK1I, Kon6hI, rrpo6npKH. 061I1ne rexrrrrqecKne ycnoBIIll ( c H3MerremrnMII N 1-10). 

4. fOCT 25336-82 Tiocy,I\a H o6opy.I\OBaHne na6oparopHbie CTeKJil!HHbie. TIIIIbI, OCHOBHbie 
rrapaMerpbI n pa3Mepb1 (c I13MeHeHttl!MII N 1-4). 

5. fOCT I1C0/M3K 17025-2009 061I1tte Tpe60B8HIIll K KOMITeTeHTHOCTll IICIIh!TaTeJibHbIX II 
KaJI1I6pono•rnbIX na6oparnpni1:. 

I1rrreprreT - pecypcbi: 
1. AHaJIIITtt'IecKal! XIIMHll B Pocc1111 - http://www.rusanalytchem.org/default.aspx 
2. Tione3Hal! 1ImjlopMaum1 no XIIMHII - http://www.alhimikov.net/ 
3. Pocc1IliCK1Ii1: XIIM1IKO-aHaJIIIT1IqecK1Ili rropTaJI - http://www.anchem.ru 

4. Cnonap1I II '..lHI\IIKJIOIIe,I\ttll - http://dic.academic.ru 
5. 3neKTporrrral! 6n6n1IoreKa rro XIIMIIII - http://www.chemnet.ru/rus/elbibch.html 

4. KOHTPOJib JI 011,EHKA PE3YJibTATOB OCBOEHIDI )1,HCll,MIIJIHHbl 

PeJyJit.TaTM 06y•1err1111 ( ocsoennhle yMen1111, <l>opMhl n MCTOl:\hl KOHTPOJIH n 01.1e11Kn 
VCBOCHHhIC 3HaHHlI) peJVJibTaTOB ofiyqe111111 

y CBOeHHble JHaHHH! TeKyll(Hll KOHTponb: 

- 06II\1Ie rroHl!TIIll IIO XIIMrrqecKoli na6oparop1I11 II I1H.I\HBII.I\YaJibHbill orrpoc 
HX OCHall(eH1Ie; 
- ocrroBHbie na6oparnpHbie orrepau1I1I; 

- o6pa60TKa '..lKCrrepHMeHTaJ!bHbIX ,I\8HHbIX; 

- craH.I\apT1I3aulill l! KOHTPOJib KaqecTBa arran1I3a. 
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1. IIACIIOPT IIPOI'PAMMhl yqEJiHOH )J,HCllHIIJHIHhl «OxpaHa Tpylla» 

1.1. 06JiaCTh npHMeHeHirn nporpaMMhl 
IIporpaMMa y<re6Holi llllCIJJrnrrrrHhI irnmieTCJI qacTb!O ocHOBHOll nporpaMMhI npo<j>eccrroHarrbHOro 

o6y<remrn no npo<j>ecc1111 «Jla6opaHT XHMH•1ecKoro aHaJI11Ja». 
IIporpaMMa y<re6Holi llllCIIllIIJI!!HhI MO)KeT 6b!Th l!CIIOJib30BaHa B llOIIOJIH!!TerrhHOM 

npo<j>ecC!IOHaJibHOM o6pa30Bfillllll, npo<j>ecC!!OHaJibHOll nepeIIO,!(rDTOBKe !I IIOBbI!IIeH!lll KBarrmjlllKUII!!ll 
pa6oqux rro npo<j>eccm1 «Jla6opaHT XHMll'lecKoro aHaJima». 

1.2. lleJIH H 38,!(8'111 yqefiHOH llHCllllilJIHHhl - Tpe6oBaHHH K pe3yJihTaTaM OCBOCHHH 
/l,llCfillilJIHHhl! 

B pe3yrrbTaTe ocBoemrn llllCQllIIrrl!HbI cnyruaTerrb ,11on)l(eH: 
3H8Th: 
- npaBOBble, HOpMaT!IBHbie ll opraHrr3aIIllOHHbJe OCHOBbl oxpaHbl Tpy,11a Ha rrpoll3BO):ICTBe; 
- HecqacTHbie crry<rarr Ha nporr3B0,1\CTBe !I !Ix paccrre,110BaHI1e; 
- B03,!(eHCTBlle orraCHblX ll Bpe):(Hb!X IIp0113BO):ICTBeHHbIX <j>aKTOpOB Ha qerroBeKa; 
- npaBnrra 6e3orracHoll :JKcrrrryarnnllll 06opy,110Bamrn, pa6oTaIO!IIero no,11 ,11aBrreH11eM; 
- npaBllJia 6e30IIaCHOCTll IIp!! pa6oTe c 3BM; 
- rrpamma 6e3onacHOCTll npn pa60Te c JIB)K, I')K; 
- OCHOBHbie MepbI 3aIIIllTbl OT nopmKeHllll :irreKTprrqecK!IM TOKOM; 
- OCHOBbl IIQ)KapHOll 6e30IIaCHOCTll. 

1.3. PeK0Me111J,yeMoe KOJIHqecTBO qacoB 11a ocBoe1111e yqe611oi1: AHCl.IHilJIHHhl: 
o6Jl3aTenhHbIX y<re6HbIX 3aHJIT!!li -24 qaca. 

2. CTPYKTYP A II CO)J,EPJKAHME yqEJiHOH )J,MCllMIIJIMHhl 
2.1. 0frheM y<IefiHOH )J,llCfiHil.IJHHhl ll BH)J,hl yqefiHOH pafiOThl 

BHA v•1e6Hoi1: oa6oThl 
06n3aTeJihHhle V'le611h1e JaHHTHH ( Bcero) 
B TOM qucrre: 

rra6opaTopHbie 3aminrn 
IIPaKT!lqecKlle3aHJlTllJl 
KOHTponhHbre pa6oTbI 

A TTecTa1.111n B 1f10pMe 3a•1eTa 
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2.2. TeMaTH'lec1rnii mrnH n cot1ep;11:aHne yqe6Hoii J:IHCIJHilJIHHbl OxpaHa Tpyµ;a 

Ha11MeHosa11He CoJJ.epiKaHue yqe611oro MaTepuaJia u <t>opMbI opraHH33ll,HH )l,eHTeJihHOCTH 06yqa10muxcSI .K'OJIUtlCCTB YposeHh 

033Ll,eJIOB H TeM o qacoe OCBOCllHH 

1 2 3 4 
Te1ua 1. Tipasos11e Co11,eoma11ue yqe6noro MaTePHaJJa 4 
OCHOB11 oxpaHbI rpyn:a OcHos111re npttttu.11n11 11 .HarrpaBJ1eH1u1 rocynapcrseHHOti rrOJIHTHKH B 06nacr11 oxpaHhl rpy.IJ.a. 3aKOHO)l,aTeJ1bHhre 11 11H11e I 

11opMaTHBH1re npasos11e aKThl no oxpatte rpyna. TexHHtieCKHe HOpMaTHBHI:.Ie npaBOBbJe a1cr11 B o6nacTH oxpaHbI rpyna. 
JloKanbHhie HopMaTHBHhie npanos11e aKThI. OprattH3au.1u1 rocy,.uapcrse1111oro ynpaenettna, Ha,n,3opa n KOHrponn 1a oxpaHoll: 
rpy.r:r.a. 06Ill,ecrseHHhiit KOHTpOJib, 
06a1attHocr11 pa6oro.narenei1 H rrpon3soacrneHHoro nepcottana B 06nacr11 oxpaHbI 'I'py.na: o6.H3aHHOCTH pa60Ta10ruJ1x no oxpaae 
T}Jy.na. OpraHH3aIJ;H51 npOH3BO.UCTBeHHOf0 KOHTpOJI.H 3a COCTO.HHHeM oxpaHbl rpy.na. fapaHTHH H rrpasa pa6oTafOlll,HX Ha oxpaHy 
Tpypa. OxpaHa TPY.ll8. JKeHlll.HH. 0TBeTCTBeHHOCTb 3a HapyrneHHe 3aKoHo.uateJibCTBa no oxpaHe Ypy.na. 

TeMa 2. Cot1:epma11He yqefinoro MaTePHaJJa 4 
OpraH11Jau,ttoHHh1e C11cTeMa ynpaBneHHfl oxpaHoH 'Tpy.ua Ha npennp11.HTHH. OpraH113aL(H» cny)K6b1 oxpaHbt Tpy.ua Ha npe.urrp1151r1111: HarrpaeneHH» HX I 
OCHOBblOxpaHhITPY.Ua pa60ThI, rrpaBa, o6513UHHOCTH. OpraH113au,1151 06yqernu1 6e3orracHb1M MeTo.uaM Tpy.na 11 rrpoBepKH 3HaH11H. Tiopa,noK HHCTPYKTaJKa, 

o6yqemrn II .uorrycKa K CaMOCT051TeJibHOH pa6oTe. BHllbI HHcrpyKra)Kell, nop•llOK !IX o<j>opMJIOHH•. TipoBepKa 
3HaHttH no npasHJiaM 6e3orracHOCTH, rroJI<apttoH 6e3onacHocrn. <f>opl\111, MeTO.UhI 11 cpe.ucTsa rrponaraH.UhI oxpaHhI Ypy.na. 

TeMa 3. Co.ucp:1Kauue yt.te6uoro MaTeouana 4 
TipOH3BO.UCTBeHHaH TipOH3BO,[l,CTBeHHa51 cpe)la II YCJIOBHH Tpy)la. Knacc1I<j>1IKal.lllil orracHhIX II spe.uHL1x rrpOH3BO.UCTBeHHbIX <j>aKTOpOB. I 
caHttrapH$I Knacctt<Jn1Kau,11H spe.n1111x semecTB. TI0Ka3aTen11 onacHoCTH spe.UHhIX seruecTB. ToKCWIHOCTh seruecTB, npHMeH»eMblX B 

XHMW:IeCKOH npoMhlUIJieHHOCTH. }J.ei1cra11e spe.UHbIX Belll,eCTB Ha opraHH3M qenoaeKa. HopMnposaHtte spe.UHhIX semecTB H 
MeTOllbl KOHTpOJI}l no conep)Kattrno BpC.D.HbIX BemecTB B B03.Uyxe rrpOH3BO.UCTBeHHhfX IIOMCIUeHttH. TiyTH npoHHKHOBeHH51 
TOKCH4eCKHX BeIUeCTB B opraHH3M. 

06mHe caHHTapHO- r11r11eHtt4ecKHe Tpe6onaHtt• K npOH3BO,!lCTBeHHbIM IIOMClUCHHHM II pa6oq1IM MeCTaM. BeHTHJI5IQIUI 
npOH3BO.[(CTBeHHbIX IlOMeI.UeHHH. Tpe6osaH1u1 K ocseruettHOCTH npoH3BO.rt.CTBeHHhIX rroMeUJ,eH11H, aBapHHHoe OCBCIUeHHe. 
TipOH3B0,[l,CTBeHHhill lll)'M: l1 s116paQ11.H, MeTO,ll,bI 3alll,ttTa OT npOH3BO.UCTBeHHOf0 lll)'M:a H B116pau.11H. 
Cpencrsa HHJ1JlBIUlYaJibHOi1: 11 KOJUieKTHBHOH 3aIUHThI pa6oTHHKOB, nop»,[!,OK HX BbI,[l,al.JH II HCIIOJih30BaHH51. Cpe)lCTBa 
llHllllBllllYaJibHOl\ 3all.l1ITbr opraHOB llhIXaHH• (Cl1301.\). Cpe)lCTBa 3all.ll1Tbl OT myMa II BH6pan1Ill. 
TiepBaH IIOMOUJ,h IlOCipa.naBllIHM nptt HCcl.J.aCTHhIX CJiyqaRX. Cpe,[!,CTBa nepBoH fIOMOlUH H rrpasHJia Il0Jlb30BaHH;I HMH. 

TeMa 4. TpanMaTH3M II Co.n.epmauue vqe6Horo MaTeouana 2 
rrpo¢ecCHOHaJihHhIC TioHaTne 0 npOH3BO.D.CTBCHHOJ\-I TpaBMaTH3Me H npo¢3a6oneBaHHH. XapaKTep TpaBMaTH3Ma l1 npocp3a60JieBaH11H B XHMHqecJ<oi1: I 
3a6oneBaHllil npOMhillIJICHHOCTH. Knacc11¢11KaQHH HecqaCTHbIX cnyqaea. Q6513aTCJibHOe crpaxosatt11e pa6oTaIOI.Ul1X OT HCCt.JaCTHbIX cnyqaeB H 

npocpeccttoHanhHbIX 3a6onesaHHH. Paccne.nosattne 11 ytteT HecqacTHbIX cnyYaes Ha rrpOH3BO.UCTBe. AHanID npo113so.n.cTBCHHoro 
TOaBMaTH3Ma 11 npoc}>3a6oJieBaHHH. 

TeMa 5. B3pbIBOTIOlKapo Co.D.eomauue yqe6Horo J\<taTeouaJia 2 
6e3onaCHOCTb OcHOBHbie IIOJIOJI<eHHH .N5! 69-cD3 «0 IIO)Kap1:1oi1 6e3onaCHOCTH». fopeHHe l1 JIO)J(apoonacHble CBOi1CTBa semecTB. fop10q11e fa3hl, I 

)l(HJJ:KOCTH. TeMneparypa BCilbilllKH, BQCilJiaMeHeHIDI, caMOBOCITJlaMeHCHHH, HHJI<HHfi H BepXHHH npe,[!,eJibI B3pbIBaeMOCTH. 
HcTOlIHHKH noJI<apos 11 B3phIBOB. Cpe.ncrsa Ty111eH11» IIO)Kapos, no)KapHIDI CB»3h H cttrHaJIH3aU.HH. Bb16op cpe.D.CTB rroJI<apory-

llleHH5J. TiepnHqHbie cpe.ucTBa no:a<aporyweHH51. TyweHHC IlOJI<apa BO.UOH, XHMHtieCKOfi neHoil:, HHCpTHbIM fa30M, rroporuKOBbIMH 
COCTaBHTCJI5IMH. Cpe.IJ,CTBa IIO)KapHoi1 CHfHaJ1H3aQHH. 

TeMa 6. CopeomaH11e vqe6Horo MaTeouaJia 4 
OcHOBHhie npan11na Tpe6osaHH51 npaBHJI 6e30II3CHOCTH np:u pa6oTe: c pryTHblMH np116opaMH, npH pa6oTe c KHCJIOT3Ml1 H meno11arv1H, CTCKJIHHHOti I 
6e3onacHoi1 pa60Tb1 B nocy.r:r,oH. Tpe6osaHllil npaBHJI 6e3onacttocT11 np11 oT6ope npo6 ra3a, JI<HllKOCTetl, c&1rryqHX nelll,eCTB. Mep11 6e3orracHocr11 nptt 
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XHMifl!eCKOH: pa6oTe c J1B)l(, DK. DpaaHna xpaHeHHR XHM11qecKHX aeru:ecTB. Y .uaneHHe OTXO.UOB xIIMwieCKHX seru:ecTB. Tpe6oaaHHR 
na6opamp1rn 6e3onaCHOCTH rrpH 3KCIIJiyaral(HH 63JIJIOHOB c CJl(aTblMH, C)l<IDKeHHblMH lf pacraopeHHblMH ra:Jal\.IH. 

Tpe6osaHHH 6e3onacnocTH npH pa6ore c 3BM. Tpe6osanHJI K noMeI.QeHfUIM llJIJI 3KCilJiyarau.HH 3BM. Tpe6oBaHH• K 
opramnal1HH pa6oqwx MecT. OpraHH3al1H• pe>KHMOB Tpy11a H ot11h1xa rrpu pa6oTe Ha 3BM. 

TeMa 7. Co.aea)KaHtte yqe6Horo MaTeattaJ1a 2 
3neKrpo6e3onac OcHOBHLre cnoco6b1 H cpe.n.cTna 3aW.HThI or nopa)KCHHJI 3neKTpw1ecK11M TOKOM. XapaKrep Bo3neHcrBH5l roKa Ha qenoaeKa M I 
HOC Tb cjJaKTOpbl, BJIIUIJOlll.HC Ha T5DKCCTb oneKTpoy11apa. BHAbI 3JICKTporpaBM. fpynn•i TIO 3neKrpo6e3onacnocr11, norrycK 

JJieKTJJOTCXHH"lfecKoro rrepco1-1ana K pa6ore. CrarHtJecKoe 3JieKrpWiecrao, npHllHHhl ero noaaneHHH, Meporrpttar11.s1 no ero 
ycrpaHeHHt-0. MoJIHHe3arn.ttra. 

TeMa 8. OxpaHa Co.aep:m:attue yqe6ttoro J\laTepttaJia 2 
0Kpy11<aJ0111,eH cpe,nbI 3aKono.nareJibCTBO Pel> 06 oxpane OKpy:a<a10111,eH cpe.UbI. I 

06beKThl np11po.rr,onoJib30BaHH5l'. B03LIYlllHa5l cpe.na, B0,11,HaH cpena, 3CMCJihHblC pecypc11, He,Ll,pa, }Kl:fBOTHhIH H paCTHTCJibHblll MHp, 
KJIHMaTH"lJCCKa» lI UKYCTHYecKa5l cpe.ua. 
CTnaTHOCTb TipHpO,l1,0ilOJib30BaHIUI, JIHUCH3HpOBaHHe KOMIIJieKCHOfO IlpHpO,I!;OIIOJib30BaHH51. 
focy11apcTBeHHbill (BHelUHHli) H rrpOH3BO.UCTBeHHhii1 (BHYTpeHHHll) KOHTpOJib 3a co611J0,11,eH11eM rrpttpo,nooxpattnoro 
3aKOHO,UaTeJibCTBa. 
Ha116011ee aepo51THhre 3arp.SI3H5!10lll.He semecrBa npH tte¢re.uo61P1e H crpo11reJILCTBe n 3ana.uttoH C11611p11. Tipttpo,n:ooxpaHHhie 
MeponpH5ITH5f. 0TBCTCTBeHHOCTb 30 ttapyurenIDI npHpo,n;ooxpaHHoro 3aKOHO.UareJibCTBa. f1op•!10K B03Melll.eHIDI spe11a, 
npHllJ.IHeHHOfO 3KOJIOfWleCKHMH npasottapyrneHH5IMH. 
3arp513HCHHe B03,[(JlllHOll cpe.uht rrpH CJKHfaHHH JKH,ri;Koro H ra3006pa3ttoro TOillIIIBa. KoHTpOJih 3a TI,IJ;K ape.ri;HbIX seru.ecrB. 
Tpe6onaHIDI TioaBHJI rexn1111ecKort 3KcnnyaTaU.HH reIIJIOBhIX 3HeproycraHOBOK K co6nJO.n:ett1110 np11po.uooxpaHHhIX rpe60BaH11ll. 

·ecero: 24 
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3. YCJIOBIUI PEJIII3All,IIII IIPOrP AMMhl )l,IICll,IIIIJIIIHhl 
3.1. MaTepHa.JJ1>Ho-TeXHHqec1we o6ecrreqeHHe 

Pearrn3a111rn rrporpaMMbI yqe6Holi 1wc1111rrJI!!HbI Tpe6yeT Harrnq1u1 yqe6Horo Ka6nHern «Oxpmm 

Tpy):(a». 

06opyJ10BaHHe yqe611oro Ka6HHeTa: 

- HOyT6yK, rrpoeKTOp, 3KpaH, )Kll):\KOKpHCTaJIJil!qecKrur rraHeJib, IIJiaKaTbI; 

- CTeH):\bI: 3JieKTpo6e3orracHOCTb, rrmKapHlli! 6e30IIaCHOCTb, OKa3aHHe rrepBoli IIOMOII(H; 

- TpeHa)Kepbl-MaHeKeHbI ):\Jil! 0Tpa60TK!I rrpneMOB OKa3aHHl! rrepBOll IIOMOII(H; 

- arrTeqKH rrepBoli IIOMOII(H, rrpOH3BO):\CTBeHHble arrTeqKn ):\Jll! OKa3aHHl! rrepBoli lIOMOII(H. 

3.2. Ilm!1opMan,Ho1111oe 06ecrre<1e1111e 06yqe111111 

IlepeqeHh yqe6HhlX ll3,[laHHH, IlHTepHeT-pecypcoB, JIOIIOJIHllTCJihHOH JIHTepaTyphl 

OcHOBHbie HCToqHHKH: 

I. HopMaTHBHbie rrpaBOBhie /:\OKYMeHTbI PoccnlicKoli C!Je):(epa11nn B o6JiacTn oxpaHbI Tpy):(a. 

4. KOHTPOJlh II 011,EHKA PE3Y Jib TATOB OCBOEHIDI )l,IICll,IIIIJIIIHhl 
Pe3yJI1>TaThl OcHOBHhle rroKa3aTeJIH c'IJopMhl H MCTO,[lhl KOHTpOJill 

(VCBOeHHhle 3H3Hllll) pe3y Jlh TaTOB IIO,[lrOTOBKll 

3HaHue: HaxmK):(eHHe TeKy!I(uli KOHTPOJih: 

- rrpasOBble, HOpMaTHBHble ll - Heo6XO):\llMOH umpopMal(HH B 

opraHH3al(HOHHbie OCHOBbI yqe6Holi H crrpasoqHoli - TeCTHpOBaHHe. 

oxpaHhI Tpy/:\a Ha JIHTepaType. 

rrpOH3BO):\CTBe; 

- HecqacTHble cJiyqau Ha 

rrpoH3BO):\CTBe H llX 

paccJie):(oBaH11e; 

- B03):\eHCTBHe orraCHbIX H 

Bpe):(Hb!X rrpOH3BO):\CTBeHHblX 

tjlaKTOpOB Ha qeJIOBeKa; 

- rrpaBHJia 6e3orracHoli 

3KCIIJiyaTal(HH o6opy/:\OBaHHl!, 

pa6oTaIOII(ero ITO/:\ /:\aBJieHneM; 

- rrpaBHJia 6e3orracHOCTH rrpu 

pa6oTe c 3BM; 
- rrpasmm 6e3orracHOCTH rrpH 

pa6oTe c JTB)J{, f)J{; 
- OCHOBHbie Mepbl 3a!I(HTbI OT 

rropmi<emrn JJieKTpnqecKHM 

TOKOM; 

- OCHOBbl IIOlKapHoli 

6e3orraCHOCTH. 
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1. IIACIIOPT IIPOrPAMMhl IIPO<I>ECCHOHAJibHOrO MO,IJ;Y.IDI 
IIM 01. TexHoJiornH BhinOJIHCHHH pa6oT no npofiieccnn «Jla6opaHT xnMnqecKoro aHaJin3a» 

1.1. 06JiaCTh np11MeHeHHH nporpaMMhl 

HacT0>n11rur rrporpaMMa rrpocpeccnom1JibHOro Moi:1ym1 (i:1aJ1ee - rrporpaMMa) llBmreTcsr qacTbJO 

OCHOBHOll rrporpaMMbI rrpocpeCCI!OHaJlbHOro o6yqeHI!H ITO rrpocpeccm1 «Jla6opaHT XIIMIJqec1wro 

a11aJ11na» I! HanpaBJieHa Ha OCBOeHI!e BI!):la rrpocpeCCI!OHaJibHOll i:1esrTeJibHOCTI! (B)JJ 
IlpoBe)leHHe HCCJIOlKHhlX (npOCThlX O)lHOPOAHhlX H cpeAHeif CJIOlKHOCTH) aHaJIH30B 

(HCilhJTaHnii) MarepnaJIOB II BeIIIeCTB no ycTaHOBJICHHOH MCTO)lHKC 6e3 upeABapHTCJihHOro 

pa3)lCJICHHH KOMUOHCHTOB c perJiaMeHTHpOBaHHhlM OT6opoM npo6 

I! cooTBeTCTBYJOll(I!X rrpocpeCCI!OHaJibHbIX KOMIIeTeHI\Hll (TIK): 
IIK 1.1. BblnollHHmb coeMecmHo c mexHOll02U'leCKUM nepcoHaJZo,11 pezllaMeHmuposaHHblii om6op 
npo6 2G306, :JICUOKUX u meepOblX eeiqecme, Cl110'lHblX eoo, KOnmoeoii 600bl, napoeo20 KOHOericama; 
IIK 1.2. Jf32omaeJ1ueamb npo6b1 Ollfl ucCJ1eooeaHUJ1 no pe2J1a,11er1mupoeaHHoii Me11100UJ(e; 
IIK 1.3. Ilpoeooumb aHaJZU3 ueq;mu, rieq;menpooyKmos, cma6UJ1bH020 KOHOeHcama 2a3oeo20 e cMecu 
c Heq1mb10, ooopaHma no onpeoeJleHwo rj;u3UKO-xUMu'!eCKux ceoiicnw, q1paK71uoHH020 cocmasa; 
IIK 1.4. Ilpoeooumb aHaJlU3 600bl (cmo'lliOU, O'lUUfeH110ii Cl110'lliOU, npupOOllOU, noo3eMHOii, 
mexuu'lecKozl, ll!lacmoeoii) u pea2eHmo1J (iqeJ10•1u, aMUHOIJ, 2llUKOJleu, 3rf;upoe, MemUJ1oeo20 cnupma) 
no onpeoeJ1eHU10 llflonmocmu, eH3KOcmu, iqellO'lHocmu u MexaHu'lecKux npUMeceu; 
IIK 1.5. Ilposooumb aHallU3 npooyK4uu MemaJZllypw'lecKux npoU3eoocnw, m11epoo20 momzusa u 
meepoblX npooyKmoe Herj;meza3oxu111uu (cepbl mexHu'lecKou 2moeou KOMoeou, cepbl mexuu'lecKoii 
2a3oeou :J/CUOKOU, cepbl 2G3060U 2pm;yJ1upoeaHHOU, KOKCa 11erj;mHH020); 
IIK 1.6. Ilporwoumb aHaJZU3 u om6op npo6 1303oytuHou cpeObt pa6oqeiJ 30Hbl u an1Mocq;epH020 
e03oyxa; 
IIK 1.7. Oq;opMRH111b pe3Yllbmamb1 uccJ1eooeaHuu. 

1.2. "QeJIH H 3a)laq11 MOAJJIH -Tpe6oBaHHH K pe3yJihTaraM OCBOeHHH MOAYJIH 

C 11enb10 oBnMeHnsr YKa3aHHbIM BI!JIOM rrpocpeccn01-1aJibHOli i:1esrTeJibHOCTI! H 

COOTBeTCTBYJOil(I!MI! rrpocpeCCI!OHaJlbHbIMI! KOMIIeTeHI\I!S!MI! cnymaTeJib B XO):le OCBOeHI!H 

rrpocpeCCHOHaJibHOro MOJIYJIH, a TaKlKe B pe3yJibTaTe H3yqeHI!H ero ):IOJilKeH: 

YMCTh" 

TIK I.I. 

TIK 1.2. 

- Ilpou3eooumb Mbll11be u noozomoeKy XUJHU'lecKoii, npo6oom6op11ou nocyo&z, map&z, 
npo6oom6opHuKoe, copmupoeamb ux no 1ta3Ha'ler1u10 
- I'o11106U/11b K om6opy npo6 MCXGHU'lCCKUC u 3JleKmpU'lCCKUe npo6oom6opHUKU, KaMepbl 
- II002omae,weamb 3111UKemKu OllH npo6 
- 3anollHHl11b pacm11opa111u 1102J1omunwllbHbze CKJlflHKU u 6ym&lllKU 
- Ko11mpolluposamb npaeUJlbHOCl11b om6opa npo6 mexHOJ102u'leCKUJ11 nepco11cmoM 
- Ilpou3sooumb om6op npo6 zaw 
- Om6upam& npo6bz e 3eeHe c mex110J102u'leCKUJ11 nepcOHaJlOM u caMocmoHme,ibHO e 
3G6UCUMOC/11U om 3aOaHUJl 
- IlpOU31300U/11b 3a6op npo6 1300bl c npupoOHblX 13000UC/110'lHUK06, KOJl00W6 
- HoeH1nuqm71upoeam& MapKuposKy, npoeepHmb pa6omocnoco6Hocmb u 6bll10JlHHmb 
npooysKy npo6oom6opHb1x mo'leK 
- Om6upamb npo6y msepoozo eeUfecmea 
- Co6mooamb mpe6osauuJl oxpaHbl mvvoa 
- Cllucamb nop71uu :J1Cu0Kocmu c pa311b1x ypoeueu ullu pmubzx npo.Me:>1cymK06 epeMeHu 
- Om6upamb paeHbze nop4uu mcepoo20 GeUfecmea U{ynoM u n0Meiqan1b ux 13 06iqy10 
mapy 
- IIpouseooum& nepe.MezuusaHue npo6 11erf;mu, ueq;menpooyKma, eoo&z 
- Ha2pe6amb npo6b1 eoobz, Herj;mu, Herj;menpooyKlna, npooyKmb1 op2aHu'leCK020 u 
XUJ11U'leCK020 CUH/11e3a 
- I'omoeumb aHGJlU/11U'lCCKUe qJUJlb111pbl u Ra6opamopHy10 6y.Ma2y K UCl1bll11GNUJIJl1 
- OmoellHJnb eooy om 11eq1mJlHOU q1a3bl, qJURbmpoeamb, KOHcepcupo1Jam&, ua2peeamb, 
OXRG:J/COGl11b (3a.Mopa:J/CU6amb) npo6bl 600bl 
- Bbzcyiuueamb, U3Mellb'IGl11b, nvoceucamb npo6bz nwepoo20 eeUfecnwa 
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- I'01noeumb ecnoM02ame!lbHb1e pacmeopbz, ymu!lU3UpoGamb npo6&z u ompa60111G11Hb1e 

veaKmuebz 

TIK 1.3. - JfsMepRmb meMnepamypy npo6bz u onpeoe!lfll11b 11!lOl11Hocmb c noCJ1eoy10U{UJ11 

npueeoe1meJvt ee K cmaHOapmHblM yc!loewl.M 

TIK 1.4. 

llK 1.5. 

- 3ano!lHfll11b menJ?o1JocunieJleM u Hacmpaueamb Ha Heo6xoo11My10 meMnepamypy 

mepMocmam, annapam onpeoe!leHUJl ycJ?oeuoii 6Jl3Kocmu, Mblmb, cyutumb KanUMRpHbze 

eucK03UMempbz, npoeooumb onpeoeJ1e1Jue 6Jl3KOcmu, npou3eooum& pac•iembz 

ou1JaMu<1ecKoii 6fl3Kocmu 

- Pa6omam& c 6oM6oii onpeoe,7e1JUJ1 oa6JleHUJ1 liGCbZUfeHlibZX napoe, AtaHoMempoM, 

6m16oii onpeoeJ1eHuJ1 UHOYK1JU01J1Jo20 nepuooa 

- Pa6omamb lia py'IHblX u 110J1yaemoMamu'lecKUX annapamax onpeoeJ?eHUJI 

meMnepamypliblX xapaKmepucmuK ucnbllnyeMblX 06pa34oe 

- Pa6omamb 1Ja annapamax onpeoeJ1e11UJ1 11b1combl 1JeK01111mu4e20 n!laMeliu, onpeoe11eHuJ1 

rjJaKmU'leCKUX CMO!l, uHOeKca ucnapJ1e,11ocmu, KOKcye,11ocmu u 30J1bliocmu 

- Co6upamb annapam OJ7Jl onpeOeJleliUfl rjJpaKl}UOlili020 cocma6a u npoeooumb 

ucnb1ma1Jue no onpeoeJleHUIO rj1paK1JUOHH020 cocmaea 

- OnpeornRmb Maccoey10 00J110 A1epKanmauo11oii cepbz u cepoeooopooa iioooMempueii 

- OnpeOeJZJln1b npo4eH111Hoe cooep:JtCaHUe e11a2u 6 aHaJIU3upyeA1blX MamepuaJlax c 

np11Me1/eHUeM XliMUKO-meXHU'leCKUX eecoe 

- Co6upamb 11a6opamopHy10 ycmaHoeey u npoeooumb onpeoe!leHue eJ1a2ocooep:NcaHuJ1 

HerjJmu U Her/JmenpoOyK/1106, pa6omamb Ha lfCHmpur/Jy2e, 6Jla20Mepe, 110002pe6a/11b 

npo6bz Herj1111u e mepA1ocmame u!lu eoORHoii 6aHe u onpeoe.~Rmb e Hux npo4eHmHoe 

COOep:JtCaf/Ue 600bl 

- Co6upam& ycmaHoBKY eaKyyMHOZO rjJUJ1b111poeaHUJI, npoeooumb rjJU!l&mpoeaHue, 

npuMeHJIJl pacm11opume!lu, pa6omamb c cyutwt&Hbl.M ut1wrjJoM u 

aHaJ1Ul11U'leCKU;11U 6ecaMU 

- HacmpauGamb mumpoeaJ1bHb1ii cnzeHO, aemoMamuwcKue mumpamopbz, 

ycmaHa6JlU6al11b 610pemKU, 2011106U171b XU;11U'leCKUe peU1<111U6bl, pacmeopbl KUCJ10111, 

Ufe!lO'leii, co!leii, UHOUKamopoe u npoeooumb aHaJlU3 no onpeoeJ1eHu10 KUCJlblX u 

UfeJlO'IHblX coeOU11e1;uii mumpoeaHUeJ'.1 pacmeopoe C 110CJleOylOUfUA1U paC'lel11aMU 6 

coomeemcmeuu c JL1emoOuKoii 

- Pa6omamb c pH-Mempo;11 UflU a11aJ102u<1HblM npu6opoM, KOHOyKmoMempoM u 

a11a!l02U'llib1Jl1U npu6opaMU 

- BblJl6Jlfll11b, ycmvaHJll11b u nveoomevaU{al11b 11/JU'IUlibl navviueHUJl xooa ana!lu3a 

- OnpeOe!lJl/11b 11Jl0/117/0Cl11b, 6Jl31WC111b, meMnepamypy u eooopoOHblU 110Ka3anzeJlb 

:J/CUOKOU cpeObl 

- I'omoeumb pacnwopbl KUCJ/0111, Ufe!lo'leii, COJlell, UHOUIW1110p06 u opyzux peaK/11U606 

3a0UllHOU KOliljeli111paljUU 

- Pa6omamb c pH-MempoM UJlU aHaJI02U'iHblM npu6opoM 

- Hacmpaueamb mumpoea!lbHblii cme110, ycmaHaeJlueamb 610pemKu, mumpoeamb 

pacmeopbl u npou31Jooumb pac<;embz e coomeemcmeuu c MemoOUKoii 

- Pa6omamb 11a rj101110Mempe UJlU mtaJ102U'iHOM npu6ope 

- B3eeuiueamb a11aRU3UpyeMbze Mamepua!lbl u peaKl11U6bl ua !la6opamop11b1x eecax 

- <!>UJl&mpoeamb :JtcuoKue pacmeopbz pea2eH111oe u XUMU'leCKUX peaKmueoe u npo6 eoObz 

- Cyutum& u npoKaJ1uea111b ocaOKU 

- Co6upamb !la6opamopHbze ycmau06KU no U;11elOUfUMCJl cxeMaJL1 noo py1<0600C/1160M 

Jla6ovaHma 6o!lee 6blCOK020 K6aJIUdJUKGljUOlili020 ypo6HJI 

- Ilpoceueamb nwepo&ze u112peoueHmb1 c nocJ1eoy10UfHM onpeoeReHUeM ocmamKa, 

oc1we11020 :JJZeMeHma u nycmoii nopoObz 

- OnpeOeJlJl/11b np01jeH111HOe cooep:J1ca11ue 6J1a2u 6 aHaJIU3upyeMblX Mamepua!laX c 

npuMe11e11ue;11 XUMUKo-mexHu<;ecKux eeco6 

- Pa6omamb c mpy6'lanwii ne'lb10, annapamoM ORJI c:J1cu2a11uJ1 cmpy.71c1<U e mo1<e 

KUCJ?Opooa 

- I'omoeumb pacmeopbz KUCHom, Ufe!lo'ieii, coJ1eii, w10uKamopoe O!lJl aHa!lU306, 

11ac11117aueamb mumpoeaRbllbZU cme110, ycmauae11ueamb 61017e11Jl(u, mumpoeamb 
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ITK 1.6, 

ITK 1.7. 

pacmeopbz u 11pou3eooumb pac'!embz e coomeemcmeuu c Memoowwii 

- Ilpoeooumb 3MUCCUOHlibZU cne1anpaJZbHbZU auaJlU3 xwwu'lecK020 cocmaea cmaJZeii, 

'lyzyuoe, cmzaeoe, 11pooy1anoe MemChJJZypzu'lecKux npo1feccoe, rjJmocoe 

- I'mnoeumb nwcmurj1wwmop, cA1ezuuea111b ezo c nopoutKOM meepoo20 cn;wea 

- Onpeoell5lmb cooep:J1Ca11ue cepbz u rjJocrj1opa e MemaJZJZax u cn;zaeax 

- OnpeoeJZ5ln1b KOHlfemnpalfWO JZanieKC06 u nponumo'iHbZX pacmeopoe, CJZU6 no cyxoMy 

ocmamKy 

- OnpeoeJl5lmb eJZazy, 3oJZy, cepy, eb!XOO JZemy'lux npooyKmoe e meepooM momzuee u 
HerjmmHo,11 KOKCe 

- OnpeoeJZRl11b eJZa2y, 30JZ)I, opzaHu'lecKue eeUJecmea, MexaHu'lecKue npUMecu e cepe 

2a3oeoii 111eXHU'leCKOU KOM060U, :J/CUOKOU u 2paHyJZupoeaHHOU 

- OnpeoeJZRl11b A1accoey10 oomo KUCJZom e 6umyMax, cepe 2a3o6oii niexHU'/eCKoii KOMoeoil, 

:JICUOKOU U 2paH)IJlUjJ06aHHOU 

- OnpeoeJZ5ln1b 2paHyJZ0Mempu'iecKUU cocma11, HaCbll1HYIO mzomliOCl11b, oeiicm6Ul11eJlbrty10 

mzomHocmb nocJZe npoKa,?ueaHUR, ucmupaeMocmb, KOJZU'iecmea MeJZO'iU u pmMepoe 

kYCK06 

- Onpeoell5lmb npolfelilnHOe cooep:JtCaHUR eeUJecme 6 aHaJlU3upyeMblX MamepuaRax 

- Co6upamb JZa6opamopHbze ycmaHoeKu no UMelO.UJUMCR cxeMaM 1100 pyKoeoocmeoM 

JZa6ooamna 6oJZee 6blCOK020 K6aJlUdJUKalfUOHH020 ypoeH5l 

- Pa6omamb c npu6opaMu OJlJl onpeoeJZe11uR cKopocmu oeu:J1Ce1mR emoyxa, Kpanmocmu 

6030)IX006,11e1ta, pa3HOCll1U Oa6JZeHUU OJZ5l onpeoeJZeHU5l 3rjJrjJeKll1U6HOCl11U pa60l11bl 

eeumUJZRlfUOHHblX cucmeM 

- Pa6omamb c npu6opCh11u OJZR onpeo@eHU5l, anwocrjJepuozo, 6apoMempu'ieCK020 

oaeJZeHU5l, 6Ra:JtCHOCl11U U meMnepamypbl 603oyxa 

- Pa6omamb co cpeocmea11u u3,11epeHuii napaMempoe ceemoeoii cpeobz 

- Pa6omamb co cpeocmeaMU U3J11epeHUU cmeneHU UOHU3alfUU emoyxa pa60'IUX Mecm, 

OCHaUJCHHblX euoeooucrmeUHblM znepMUHaJlOM nepCOHaJlbHOU 3JleKJ11jJOHH0-

6bl'iUCJlUl11CJ7bHOU MaUlUHbl 

- I'omoeumb uuouKamopHble mpy6Ku u utKa!lbl oll5l onpeoeReHU5l epeoHblX XUMU<teCKUX 

eeUJecmrJ 6 1J03oyxe pa6o'leii 30Hbz 

- Om6upamb npo6bz emoyUJHoii cpeobz acnupamopcu11u u opyzuMu cpeocmeaMu 

- OnpeoeJZ5ll11b Macey 'iUC/11blX u c cooep:JICUMbl/11 6030YUlHOU cpeobl rjJUJ1bl11]J06 Ha 

aHaJZumu'leCKUX eecax 

- Ilpoeooumb mexuu'leCKoe 06cJZy:>1Cueauue ,11exauu'1ecKux u 3JZeKmpu'iecKux 

acnupamopoe 

- I'omoeumb cmaHoapmuy10 npo6upo'IHy10 KOJZOpUMempu'lecKy10 UlKaJZY OJZ5l 

onpeoeJZeHUR napoe pmymu 

- Hacmpaueamb mumpoea%Hbzii cmeHo, ycmaHa6Jluemnb 6zopemz(U, mumpoeamb 

pacmeopbz u npou3eooumb pac'lembz e coomeemcmeuu c MeinoouKoii 

- Pa6omamb co cmal{uouapHbZMU u nepeHOCHblfl1U 2moaHaJZU3amopllJl1U u 

2a3ocu2auaJZu3amopa_11u 

- Ha6JZ10oamb 3a pa6omoz1 JZa6opamopuoii ycmaH06KU u 3anucbzeainb ee noKa3aHuR e 

:J1cypHaJZ pe3yJZbmamoe 

- Ilpou3eooumb pac'lembz u orjJop,111lJlmb ooKyMeHmaJtbHO pe3)1JZbmambz npoeooZLMblX 

ucCJZeooeauuii 

- </JopMupoeamb npomoKOJZbZ no pe3yJZbmamaM npoeeoermbzx ucCJZeooeauuii 

- Pa6omamb Ha nepcoHaJZbNOM KOMJ1bl0111epe, UMe/11b Ha6blKU eeeoeHU5l u o6pa6omKu 

oe3VJZbniamoe U3Mepe11uii 

ITK 1.1. - IlpaeZLw noozomoeKu u Mbll11b5l xuMu'lecKoii nocyobz, npo6oom6opuwwe, mapbz, 

npo6oom6opHbZX 6oKcoe 

- Tpe6oeaHU5l uopMamueHblX ooKyMeumoe K MapKupoeKe npo6 

- Tpe6oeauUR 110pAwmue1ibZX ooKyMeumoe Ha Memoobz om6opa npo6 

- IIpaeUJZa 3cu11epoe a3poouucuwuKu, npaeuRa pacqema a3poouuaMu'lecKux 3aMepoe 
- IlpatJUJZa m1JaHCl10]Jl11UD06KU u xpa!ieHU5l npo6 
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OK 1.2. 

OK 1.3. 

OK 1.4. 

OK 1.5. 

- llop5ldOK npW11eHemt5l npomueoza30e npu om6ope npo6 e sazmoeaHHou cpede 

- Tpe6oeaHUJl oxpaHbl mpyda, npOMbllUJWHHOU, no;;tcapHou, 3KO!lozu•.iecKOU u 

padua11uoHHOU 6esonacHocmu 

- Tpe6oeaHUJl K npuzomoe!leHUIO o6beduHeHHblX, HaKonunieRbHblX, KOHmpORbHblX npo6 

COZJ1aCHO 1WpMamu6HblX dOKYA1eHIJ106 

- Ceoucmea KUcRom, UfeJto<teu, u11duKamopoe u dpyzux npwwe1meMbZX peaKmueo1J 

- Cnoco6bz nepeMezuu1>aHU5l u 11a2peea Heqm1u u HeqJmenpodyKmoe 

- llpaeUJla 3KCnRyama11uu 3JWKmpoHazpeeameRbHblX npu6opoe 

- llpa6UJla nodzomoeKu Ra6opamopHou qJUJlbmpoea!lbHOU 6yMazu, Ra6opamopHblX 

6yMaJICHblX qJUJ1bl11]J06 K UCnbllllUHUJlM 

- llpaeuRa 0'1ucm1ru, pas6aBHeHufl peaKmueoe 

- llpue,,1bz omdeReHU5l 60dbz om 11eef;maHou rj;a3bl, qJUJlb111]J06GllUJl, KOHCepeai1uu, 

Ha2pe1Ja, OXJlaJJcde11ua (saJ110pa;;1cueaHW1) npo6 eodbz 

- llpueMbz pm2asupoea11UJ1 KOHmeuHepoe Hecma6uflbl!020 KOHdelicama 

- llpaeUJla GbzcyzuueaHUJl, U3MeJ1b'leHu5l, npoceueaHUfl meepdozo eeUfecmea 

- llpaeUJla npuzomoeReHU5l pacmeopoe 

- llpa11UJ1a ymuflU3G1JUU npo6 u ompa6omaHHbZX peaKmueoe 

- Tpe6oeaHUJl oxpaHbz mpyda, npOMblllUWHHOU, no;;1capHou, 3KOJlozu<tecKou u 

padua11uoHHOIJ 6e3onaazocmu 

- 0CH06bl o6UjeU u opzaHU'leCKOU XU.MUU 

- <PusuKO-XUMU<tecKUe ceoucnwa Herj;mu, 11erj;menpodyKmoe, cma6UJ1bH020 KOHdeHcama 

2G306020 6 CMCCU c Herj;mblO, odopaHma 

- MemoduKu npoeedeHUJl aHa!lU3oe no onpedeJleHwo ifJU3UKO-XUMU'leCKUX ceoucme 

Herj;mu, Herj;menpodyKmoe, cma6uRbHOZO KOHdeHcama za3013020 e c.Mecu c HeqJmblO, 

odopaHma 

- CmaHdapmbz u dpyzue Hop1.wmueHb1e doKy.MeHmbz, onpede!lHIOUfUe mpe6oeaHUJl K 
Ka<tecmey u 6bl110flHfle.MblM aHtWU3aM (ucnbznlUHUHM) 

- llpaeUJla 110Jlb306af/Ufl GHG!lUl11U'ieCKWWU 6eCaMU, XUMUK0-111eXHU'leCKUJ14U eeCGMU, 

npu6opaMu u annapamaMu dJl5l aHa!lU306 

- llpaeUJla pa6ombz c KUCJlOl1lUo14U u Ufe,w<taMU, JleZK060Cl1JlaMeH5llOUfW14UC5l 

:JICUdKOC/11flMU, ZO]JIO'IUMU JICUdKOCl11flMU, CUJ?bHOdeucmey10UfWMU 5ld06Ul11blMU 

GeUfecmeaMu 

- llpo11eccbz pacmeopeHufl, rj;w%mpa11uu, 3KcmpaK1JUU u KpucmaJ1Jlusa11uu 

- llpaeUJW 3KCn11ya1na11uu J1a6opamopH020 06opydo1JaHU5l 
- Tpe6oeaHUJl oxpaHbl mpyda, np0;11bz!UJleHHOU, nm1capHou, 3KOJlozu<tecKoil u 

vadUaijUOHHOU 6e3onaCHOCl11U 

- Oc1web1 o6UfeU u aHa!lumu<tecKou xwwuu 

- CGoucmea npUMeHReMblX xwwu'lecKux peaKmueoe 

- llopRdOK npoeedeHUJl GHG!lU306 cpedHeU C!WJ/CliOCl11U 

- Cmaudapmb1 u dpywe uop.MamueHbze doKyMeHmbz, codepxau4ue mpe6oea11UJl K 

Ka<tecmey eodbl u peazeH/1106 06cJ1y;;1cu1JaeM020 y'laCmKa u 6bll10flHfleJ14bZM aHa!lU3GM 

- llpaeu!la no!lb30eaHU5l J?a6opamopHblM o6opydoeaHUeM, npu6opaMu u XUMU'leCKou 

nocydou npu aHG!lU3ax eodb1 u peazeHmoe 

- llpoijeCCbl pacmeopemt5l, qJUJlbmpaijUU, 31(C111pal(ijUU u l(jJUC/11GJlJIU3GijUU 

- llop5ld01( C)llUl(U, 11jJOl(aJlU6aHUJl u d06edeHU5l do 110C/1105lHHOU .waCCbl qJUJlb111pOe u 

ocadKa 

- llpaeuJ?a npoqJUJ1agmu'!eCKOZO 06CJ1y:J1cueaHW1 J1a6opamopH020 o6opydoeaHUR 

- Tpe6oea11Ufl oxpaHbl mpyda, npoMbl1UJ1eH1wu, noJ1cap1wu, 3l(OJJOZU'lecgou u 

vadUaijUOHHOU 6e3onacHOCl11U 

- Oc11oez,1 o6uieu u aHaRumu'lecKou xuMuu 

- llpaeww nO!lbsoemmR mpy6<ta/11blMU ne'lawu, npW11eHReMblMU 

3J1eKmpoHa2peeameJ1bHbU.1U npu6opaMU 
- IlpaeUJla 110Jlb306aHU5l aftaJ1Ul11U'leGl(UMU eecaMU, XUMUKo-mexHU'ieGl(UMU eecaMU, 

npW11euReMbZMU npu6opa31u 

- CmaHdapmbz ua moeapHbZe npodYKl11bl no 06c!ly;;1cu1JaeM0My y<tacmgy 
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ITK 1.6. 

ITK 1.7. 

- CmaHoapmb1 6bmoJIH51e111b1x ucnb1111aHui1 
- MemoouKu npoeeoeHUR npocn1b1X u cpeoHeu CJIO:J1cuocmu aHaJiusoe 
- IIpo!fecCbl pacmeopeHUR, rjJUJibmpa!fuu, 3KcmpaKlfUU u KJJUCmwwusalfUU 
- l_feema, npucyU{ue moMy UJIU w10111y 3JieMeHmy, Hax005lUfe111ycR 6 auaJiusupye1110111 
eeUfecmee 
- IIpaeUJia c6opKu u npopu;?aKmuqecKozo 06c~y:J1cueaHU5l Ra6opamopH020 
o6opyooeaHU5l 
- Tpe6oeauU5l oxpaHbl mpyoa, npoMbZULJ7eHuoi1, no:JtcapHou, 3KoR02u'-1ecKoi1 u 
/JGOUGlfUOHHOU 6esonaCHOCmu 
- 0cH06bl o6U{ei1, aHGRUlnuqecKOU u pusuqecKOU XUMUU 
- CocmaG u ceoucmea m111110crjJep11020 eosoyxa, eosoyxa pa6oqeu soHbZ, npo111b1uwe1111b1x 
6bz6pocoe 
- Hop111amueHbze mpe6oea11u51 K eosoyw.uou cpeoe pa6oqeu so11b1, mn111ocpep11020 
8030JXG, 11p0MblU1ReHllblX 6bZ6pOC06 
- MemoouKa npoeeoe1mR a11aRusoe eosoym11oi1 CJJeObZ cpeo11ei1 cRo:J1c11ocmu 6es 
npeoeapumeJibHozo pasoeJieHU5l K0111n0He111noe 
- Ceoucnwa npUMe11ReMb1x peaKmueoe 
- 1\JemoouKa npoeeoe11U5l ucnbzmauuu ee11111uJIRlfUOHllblX ycma110GoK 11a onpeoeJie11ue 
ca11umap110-2u2ueHuqecKoi1 3rj;peKmue11ocmu 
- IIpaeUJia pa6ombz c npu6opa111u OJIR m1aRusa eosoymuou cpeobz pa6oqeu so11bz u 
anwocrjJep11020 sosoyxa 
- IIpaeUJia pa6omb1 c acnupamopw.m u opyzUMu cpeocmea111u OJIR om6opa npo6 
1iosoym11ou cpeObl 
- Ilpaeu,w c6opKU u npopu.rnKmu'-iecKozo 06cJiy:J1cueaHU5l J1a6opamop11020 
06opyooea11u5l 
- Tpe6oeaHU5l oxpa11b1 mpyoa, npo111b1uweH11oi1, no:J1capHoi1, 3KOJIOzuqecKoi1 u 
paoua!fuo1111oi1 6e3onacHocmu 
- Cxe111a, 06opyooea11ue, xu111uqecKaR nocyoa u u3111ep5leMbze napaMempb1 Ra6opamop110u 
ycma11oeKu, cpeocmea u3111epeuui1, npaeuJia c1mmU5l noKasauuu u 81/ece11u5l nonpaeoK 
- IIpaeUJia npoeeoe11U5l u opopMJie11uR pacwmoe pe3JJibmamoe ucc11eooeaHui1 
- IIpozpaMMHOe o6ecneqeNue nepco11aRb11020 KOMnb10mepa, Jia6opamop110-
u11popMa!fuo1111oi1 cucnieMbl 

1.3. PeK0Meu11,yeMoe Kom1qecTno qacon ua ocnoeune nporpaMMbI npoljleccnonaJibHOro 
M011,ym1: 
Bcero - 556 qacoB, B TOM qucne: 
MaKcuMMhHoli yqe6Holi HarpY3Kll 06yqmoII1eroc51 - 556 qacoB, BKmoqa51: 

o65!3aTeJibHbIX yqe6Hb!X 3aH5ITHli - 106 qacoB; 
yqe6Holi rrpaKTHKll - 346 qacoB; 
rrpoll3BOl1.CTBeHHOli rrpaKTHKll - I 04 qaca. 
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2. PE3YJihTAThI OCBOEHIDI IIPO<I>ECCHOHAJihHOrO MO)J,YJUI 

Pe3yJih TaTOM OCBoemrn rrporpaMMbl rrpocliecCllOHaJibHOro MO):(YJI5! 5!BJI5leTC5! OBJia,lleHI!e 

crryrnaTeJI5!Mll BH,l\OM rrpocliecCllOHaJibHOIT l(e5!TeJibHOCTll (B)JJ 
IIpoBeAeHHe HeCJIO:iKHhIX (npocTbIX OAHOpOAHhIX H cpeAHeil: CJIO:iKHOCTH) aHaJIH30B 

(HCIIbITannil:) MaTepuaJIOB H BeII.ICCTB IIO ycTaHOBJieHHOH MeTOAIIKe 6e3 npe,llBapllTeJihHOro 

pa3,lleJieHHH KOMIIOIIeHTOB c perJiaMeHTHpOBaHHbIM OT6opoM npo6, 

B TOM L!HCJie rrpoqiecCHOHaJibHb!Mll (TIK) ll o6!1(HMH (OK) KOM!IeTeHijll5!MH: 

Ko~ HanMeHoBaune pe3yJihTaTa o6yqeHHH 

TIK 1.1 
BblnO!lHflmb coeMecn?Ho c mexHOJl02U'-lecKuM nepcoHGJ?OM pe2J1a.MeHmupoeaHHbZU 
om6op npo6 2G306, :JJCUOKUX u meepOblX eeuiecme, ClnO'-IHblX 600, KOln!l060U 600bl, 
napoeo20 KOHOe/icama 

TIK 1.2 J132omaeJ1ueamb npo6bz O!lfl ucrneooeaHUfl no pe2J1a.MeHmupoeaHHou MemoouKe 

TIK 1.3 
flpoeooumb aHa!lu3 Heif;mu, HepmenpooyKmoe, cma6UJ1bH020 KOHoeHcama 
2G306020 6 CMeCU C liepmblO, OOOpaHJna no onpeoeJleHU/O rjJU3UKO-XWWU'-leCKUX 
ceoucme, dmaKlJUOH1i020 cocmaea 
flpoeooumb a11GJ1U3 eoobz (cmo'iHou, o'-luUJe1mou cnw'-IHou, npupooHou, 

TIKl.4 noo3eMHOU, 111eXHU'lecKOU, n!lGCJn060U) U pea2eHJn06 (UfeJIO'IU, GMUH06, ?JlUKOJleU, 
3rfmpo6, MemUJ1oeo20 cnupma) no onpeoe!leHwo nllOmHocmu, 6fl3Kocmu, 
UJe!lO'IHocmu u MexaHU'-lecKux npuMeceu 
flpoeooumb aHGJ?U3 npooyKlfUU 1ttemwlllyp2u'JeCKUx npou1eoocme, meepoo20 

TIK 1.5 JnOn!lU6G u meepobZX npooyKmoe HerjJme2a30XUiftUU (cepbl nieXHU'-leCKOU 2G3060U 
KOJ\1060U, cepbl mexHU'-lecKOU 2G3060U :JICUOKOU, cepbl 2G3060ii 2paHyJlupo6GlillOU, 
KOK CG HedJmflH020) 

TIK 1.6 flpoeooumb aHGJlus u om6op npo6 s03iJym1iou cpeobl pa6owu soHbZ u 
amMocrf;epH020 eo1ovxa 

TIK 1.7 OrjJopM!lflmb poy!lbmambz ucc;zeoosaHuu 

OK I 
Op2GHU306bl6Gl11b co6cmeeHHYIO oefllneJlbHOCJnb, UCXOOfl U3 ZfeJlU u cnoco6o6 ee 
oocmu:;1eeliUfl, onpeoe!leHHbZX pyKosooumeJlo.1 

AHGJlU3upoeamb pa60'-ly10 cumyalJUIO, ocyuiecmB!lflmb nieKyuiuu u umo20ebzu 
OK2 KOHmpO!lb, OlfeHKY U KOppeKlfUIO C06Cn16eHHOU Oeftn1eJlbHOCmU, HeCl11U 

omeemcmeeHHocmb 3a IJeSVHbmambz csoeu va6ombz 

OK3 Pa6omamb e KOMaHoe, 3pdJeKmueHo 06u1ambcfl c KOJlJle2cv11u, pyKoeoocnwoM 
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3. CTPYKTYPA H COJl:EPlKAHHE IIPO<l>ECCHOHAJibHOro MOJl:Y JUI 
3.1. TeMaTuqecKuii nJiaH npo<t>eccuoHaJihHOro MOAYJIH «TexHOJIOrHH BhIIlOJIHeHHH pa6oT no npo<t>eccuu 

«Jla6opaHT XHMnqecKoro aHaJIH3a» 

KO):lbl I HoMep u HaHMcHoBaHne pa3):1eJioB I Bcero qacoB 
KOMIICTCHl.IHH 11p0<!JeccnoHaJibHOro MO/:IYJIH (MaKC. 

y'lefoiaJl 
lta2py3Ka U 

npaKmUKU) 

--------~~ - -------------~ 

I 2 3 

ITK 1.1-1.7 Pa3):1eJI 1. <l>II3IIKO-XIIMII'IecKIIe cBolicTBa 

Hetjln1 !I HetjlTerrpOl()'KTOB, ra30BOro I 12 I 
KOH,[(eHCaTa !I BO,[(bl 

Pa1i:1eJI 2. 0T6op rrpo6 II rrol(roTOBKa K I 20 I 
aHa.IIH3Y 

Pa3):1eJI 3. 0T6op II aHa.IIII3 rrpo6 I 20 I 
B03l(YIIIHOH c12el(bl 

Pa3):1eJI 4. OcHOBHbie CBel(eH!lll o tjin3HKO- I 34 I 
XHMH'IeCKOM filla.IllI3e 

Pa3):1eJI 5. )1;oKyMeHTallIIOHHoe 20 I 
otjlopMrreHIIe pe3yrrhTaTOB filla.III!30B 

Bcero: 106 

IlpOH3BO):ICTBCHHaH 11pa1.:THKa 450 

HToro: 556 
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OfiH3aTeJibHhle yqefiHLie 
3aHHTHH 

Bcero BT.'I. 

(qac.) rra6oparnpHbie 

pa6oThI II 

rrpaKT!I'ICCK!Ie 

3aHl!Tllll (qac.) 

4 I 5 

12 

20 

20 

34 

20 

YqefiHan, 
(qac.) 

6 

346 

346 

IlpaKTHKa 

IIpoU3aoocmaeu 

llllR, 

(qac.) 

7 

104 

104 



~·-· -~ ...... -'"'"~-~ ----- ~~.; -------- --~ --..-- --~------------··--' -.--,.....,.;---- v---·-.1 

Ha11Men0Bam1e Co11:ep11mu11e yqe6uoro MaTepuaJia u «!>opMhI opramna11uu ,n:eHTeJihHOCTH cJiymaTeJieii 06beM YpoBenh 

pa3,n:eJIOB II TCM qacoB OCBOCHU!I 

rrpo«!>eccnonaJihHOro 

MOLIYJI!I (IIM) 
1 2 3 4 

Pa3LleJI 1. <l>H3m<0-XHMn•1ec1rne cnoiicTBa netliTn u netliTe11poL1yKTOB, ra3onoro KOHJ:ICHCaTa u BOJ:lbt 12 

TeMa 1.1. BaeL1em<e CoL1CPlKan11e 

rnoccap11i1 «Jla6opal!T Xl!Mll'IeCKOfO aHaJIH3a>>. 06m11e CBe):ICHl!J! 0 npocjiecc110HaJibHblX CTaHLlaprnx. Ha311aqe1111e 2 I 
H o6naCTb np11MeHeHHJI npocjiecc11011anb11oro CTaHL1aprn «Jla6opaHT XllMllqecKoro ananma». Oco6e1111ocT1J 

opranmanllll yqe611oro npouecca LIJIJ! noL1roTOBKll na6opanrn XllMIJqecKoro ananma. IlonynJipll3aum1 npocjiecctttt. 

IlpoBeL1eH1Je HHCTPYKTa>Keii no oxpane TpyL1a H n0>1<ap11oi1 6e3onac11ocTH. 03HaKoMnenHe c pacnttcantteM 

Y'Ie6HbIX 3aHJITlli1 tt npasttJiaMtt BHYTpe1rnero pacnopJIL1Ka. 

TeMa 1.2. <l>tt3ttKo- CoL1epit<anue 
XHMnqecKHe csoHCTBa HecjiTb. CoCTaB H ocnoBHbie xapaKTepttCTHKH cjitt3HKo-x11~rnqecKttX CBOHCTB necjiTll. Ilp11pOL1Hbie fa3bl. Cocrna 11 JO I 
HecjiTtt, np11poL1HOfO ra3a, ocnoBHbie xapaKTep11cT11K11 cjim11Ko-x11Mw-1ec1mx CBOHCTB npttpOJ:IHbIX ra30B. IlDIJYTHbre Hecprnnhre fa3bl. CocrnB 
ymeBOLIOPOLIHOfO II OCHOBHbie xapaKTepllCTll!(I! cji 11311KO-XllMllq CCKllX CBOi1CTB nonYTHblX rroos. Onacnbre csoHcTBa napoB 
KOH,.UeHCaTa H nnaCTOBbIX ymeBOJ:IOpOLIOB 11 np11pOL1Horo ra3a. CoCTaB 11 csolicTBa ra3oBoro KOHL1e11carn, BOLlbl. H11JK1111i1 11 sepxHHH 
BOLi npeL1eJibl socnnaMe11e1111JI (B3pbrnaeMOCT11). TeMnepaTypa caMoaocnnaMeHeHttJI. B3pbrn . .D:eTOHan11JI. Onacnbre 11 

apeL1Hbre cjiaKTOpbl, B03LICHCTBYIOUlllC Ha JIIOLl.eH B pe3ynhTaTe B3pbrna. Opra11113au11011110-Tex1111qecK1Je 

Meponpttl!TllJI no 06ecneqe111110 B3pbrno6e3onac11ocT11. 

Pa3L1eJI 2. 0T6op u no):lroTOBKa npo6 K a11am13y 20 

TeMa 2.1. 0T6op tt CoL1cpit<a11ue 

np11roTOBJie1111e npo6 IloHJIT11e o npo6e, npo6ooT6ope. MeTOJ:lbI H cnoco6b1 OT6opa npo6 ra3a, )KllJl:KllX BCUICCTB II rnep):lblX 20 I 
MaTep11anos. 0T6op neps11q11oi1 (11CXOJ:IHOH) cpeL1Hei1 npo6b1 rnepL1bIX semecrn. 0T60p II nO)lfOTOBKa 

na6oparnpnoi1 npo6b1. AnnapaTypa 11 1111cTpyMeHTbl J:llll! OT6opa npo6. Tpe6osa1111JI K nepcoHany, nposo):IJIUlcMy 

oT6op npo6 llJIH ycrnnosKy 06opyL1osaH11JI LIJIJ! oT6opa npo6. Tpe6osaHllJI 6e3onac11ocT11 np11 BbIOOJIHe1111H pa6oT 

no OT6opy npo6 lKllJ:IKOCTll. 

Pa3L1eJI 3. 0T6op u auanu3 npo6 B03L1y111Hoii cpeL1bI 20 

TeMa 3.1. CoL1epit<aHne 

U:enb OT6opa II attanH3a npo6 B03LIYlllHOH cpCJ:lbl. KoHTpOnb 3a COCTO.HHHeM B03LIYlllHOH CpCLlbl B 20 I 
npOH3BO.Il.CTBeHHbIX noMemeHH51X. AHaJill3 B03LIYlllHOH cpe):lbl B MCCTaX npoBCLICHllJ! OrHCBblX pa6oT. KonTponh 

3a COCTOJ!HllCM B03LIYlllHOH CpCJ:lbl B MCCTaX npoBCLICHllJ! ra3oonaCHblX pa60T. Anantt3 B03J:IYlllHOi1 cpeLlbI B 

noMeI.UeHH5IX 3JieKrpuqeCKHX pacrrpe.n;e1111reJibHbIX, Tpa11ccjiopMaTOpHblX, IIJ.HTOBhlX II L1pymx ycTpOHCTB. 

Tpe6oaa1111H 6e3onacHocT11. 

Pa3L1eJI 4. OcHOBHbie cne):leHitH o tlin3HKO-XHM11qecKOM aHaJIB3e 34 
TeMa 4.1. <l>113HKO- CoL1epit<aHBe 
XHMHqecKHe MeTOLl.hl XMMHKo-aHaJIITTwrecKHe xapaKrepHCTHKH 3JieMeHTOB, HCIIOJih3YeMbIX B cjill3HKO-XHMllqecKl!X 1-leTonax aHaJitt3a. 34 I 
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attaJIH3a Knaccmjnmal(nl! cpu1nKo-xnMnqecKnx Mern11os, KpaTKal! xapaKTepncTnKa u o6nacTn npnMeHeHUJI. 

OcttoBHhie cse11eHHJ1 o pecppaKTOMeTpnn. 3aKOH oTpU)J{eHHJI H npenoMneHHJI csera CTpu6opb1 )J.JlJI onpe11eneHHJ1 

noKaiarenl! npenoMJleHHJI, npHHL\Hil ero 11eticmuJ1 u ycTpol:fcTBO. CTpttMepbI KOJlHqeCTBeHHbIX onpe11enettnl:f. 

OcttoBHbie cse11eHHJ1 o cpOTOM&pwqecKMX Mern11ax. TeopeTH•1ecKne ocHOBbI cpornMeTpwqecKoro MeT011a 3aKOHhI 

IlOrJ10I.IJ;eHH51 3JieKipOMarHHTHOro H3JIYlieillUI, HX rvtaTeMaTHYecKoe BbipruKettHe. IlpH4HHhl OTKJIOHeHtt.SI OT OCHOBHoro 

1aK0Ha CBeTonornomeuHJI. Cnoco6b1 MouoxpoMaTIBal(Hn nornKa 3HeprnH. <l'>OTOMeTpHqecKMe BM3yMbHLie MeTO/lbI: 

cmH11aPTHbIX cepHi1 H cpOTOMeTpH'IecKOro THTpOBaHHJI. CToHl!THe o cpOTo3cpcpeKTe H cpOT03JleMeHTe. <I>oT03JleKTpH4eCKM 

KOJlOpHMeTplIJI. l1p1IMepbl KOJllI'.JeCTBeHHbIX orrpe11ene1ml:f. 

OcHOBHbie cse11eHHJ1 06 3JleKTPorpaBHMeTpHH. 3neKTPOJIH3 II 3aKOHbI <I>ap311eJ1. BHeIIIHHH H BttyTpCHHIIH 3l1CKTPOJ11I3, 

ycnoBHJI )J.JlJI em rrpose11eHHJ1. Y cTaHOBKM llJll! 3JlCKTPOrpaBHMeTpHH. I1pHMepb1 KOJlwqecmeHHbIX onpe11eneHHi1. 

KpaTKMe cse11eHHJ1 o 11pyrnx IIHCTpYMeHTMhHbIX Mern11ax, np1IMeHJ1eMhIX Ha 6aiOBOM npe11np1Il!TH1I. 

Tpe6osaH11J1 6e1orracHOCTH 'IPY/la. 

Pa311en 5. )1;01<yMeuTa11uouuoe o<t>opMJieuue pe3yJILTaTon aua.rrn3on 

Te~ia 5.1. 06pa6oTI<a 11 Co11eplKanue 

ocpopMJICHHC I10HJ1Tne H3MepwTeJlbHOH npoue11ypb1. AttanHTw1ecKwii cwman, II3Mepett11e. ITorpeIIIHOCTH XHMU'leCKOro aHanw1a. 

pe3yJihTaTOB aHaJm3a 3tta'lall\He u11cppb1, npaswna OKpyrneHHJI, npw6nHlKeHHLie 3HatfeHH.SI BeJJHtfHH, TOlfHbie BblYHCJJeHH.SI. 

MaTeMaT11qecKaJ1 o6pa6orna pe1ynhTaTOB H3MepeHHH. PacqeT pe3ynLTaTOB wccne11osaHHH B THTpHMeTp114eCKOM 

aHanme: pac'!eT no ycmHosneHHIO 'rHTpa H HopMMbHOCTH pa6o'lero pacrnopa, Bhl'mcneHHe pe3ynLTaTOB rrp!i 

TH'fPOBaHHH no MeT011y nwneTwposaHHJI. Pac'leT pe3ynhTaTOB 3KcrrepwMeHTa B secosoM aHann3e: pac'!eT HasecKH, 

pac'!eT KOJllI'lecrna OC3/IHTenJ1, BbJq1JcneHHe rrpol\eHTHOro co11ep>KaHnJ1 semecTBa B o6paiqe. OcpopMneHHe 

pe3yJlbTaTOB HCCJlC/IOBaHHH: ocpopMneHIIC pa6o'lero lKypHaJla, ocpopMJleime rrpOTOKOJlOB aHaJ1H30B cornaCHO 

HOpMaTHBHOH /IOKYMCHTal(HH. 06pa60TKa pe3yJlbTaTOB. I1paBUJla BBC/ICHHJI pe3yJlhTaTOB aHaJlH30B B JlOKaJlbHYIO 

CC'fb aBTOMaTH31IpOBaHHOH CHCTeMbl na6opaTOpHoro aBTOMaTH'ICCKOro KOHTPOJlJI, 

Y•1e6ua11 npa1<T111<a 
Bn11L1 pa6oT: 
- opraHH3al(llJI u nopl!/IOK pa6oTbl B yqe6HOH na6oparnp11H, HHCTpyKTa>K 110 6e3011aCHOCTH Tpy11a, no>KapHOH 6e3011acHOCTH H 

3JleKTpo6e1onacttocTH; 

- 06yqeH11e TCXHHKe na6oparnpHbIX pa6oT; 

- o6yqeHtte OCHOBaM TeXHlfLJ.eCKOro aHaJIH3a; 

- npoBe)J,eHHe npoCTbIX aHaJIH30B H aHaJIH30B cpe,IJ.HeH CJJO)KHOCTH no npHH.SITOH MeTO)J,HKe 6e3 npe.IJ;BapHTeJibHOfO pmneneHH..SI KOMITOHeHTOB. 

1Ipou3uo11c·rneuua11 npaI<T111<a (110 npo<!>11JI10 cne11naJILHOCT11): 
B1111L1 pa6oT: 
- 03HaKOMJleHne c rrpo113BOllCTBOM, H3Y'Iemre llOKYMeHTOB, perrraMeHTl1PYIDI11HX BHyrpeHHHH pacrropl!,llOK Ha npe11rrpHllTHH, llHCTPYKTa>K 

no 6e1onaCHOCTH Tpy11a, nm1<apHOH 6e3onacHOCTH H 3JleKTpo6e3011acHOCTH; 

- caMoCTO»TeJlbHOe BLmonHeH1Ie TPYllOBbIX cpyHKL\HH na6opattTOM XIIMll'ICCKoro aHan113a B paMKax 3 ypoBHJI KBan11cpttKat1HH. 

,[.(1u1 xapaKTepHCTHKH ypoBIDI ocBoeHH.SI yqe6Horo Matep11ana ncnoJih3J'IOTC51 CJie,:uyiolll,tte o6o3HalieHH5I: 
1 - 03HaKOMHTeJihHbIH (Y3HaBaHHe paHee 113yqeHHhIX o6beKTOB, CBOHCTB); 

2 - penpo.n:yKTHBHhli1 (sr,1nonHeHHe llCHTeJihHOCTH no o6pa.3uy, HHCTIJYKUHH HJlH no,u: pyKOBOJJ,CTBoM); 

3 - npo.n:yKTHBHblti (nJiaHHpOBaHHe H caMOCTORTeJihHOe BbIIlOJIHCHHe peareJibHOCTH, pellleHHe npo6neMHbIX 3a,uaq. 
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4. YCJIOBIDI PEAJIII3AIJJllI IIPOrPAMMhl IIPO<DECCIIOHAJihHOro MO)J,YJIB 

4.1. Tpe6osa1rnn K MHHHMaJibHOMY MaTepnaJibHO-TexttnqecKoMy o6ecneqeHHIO 
PeaJIII3~1I5! nporpaMMhl Mo;:iyn5! «TexHOJIOrHn BblIIOJIHeHHll pa6oT IIO npoi!JecCHH «Jla6opaHT 

XHMnqecKoro attamua» rrpe;:irronaraeT HaJillqlie yqe611oro Ka61IHeTa-na6opaTop1I!! «XIIMIIm>. 
06opy11osa1111e Ka6I1HeTa-Jia6opaTopn11 H pa6oqux MecT «X!!M!III»: 

- aBTOMaT1I31IpoBa11Hoe pa6oqee MecTo rrperro;:iasaTen51; 
- IIOCa,l\OqHble MecTa IIO KOn1IqeCTBY cnyruaTeneil, OCHal.I.leHHhle CIIel.\IIaJIII31IpOBa!1HOll Me6enh!O 

;:in5! opraH1I3al.\llll pa6oThI na6opa11rn; 

- HOyT6yK, rrpoeKTop, 3KpaH, KOMilhIOTep ( CllCTeMHhlll 6noK, MOH!ITOp ); 
- yqe6110-rrpaKTllqecKoe II yqe6110-na6oparnpnoe 06opy;:i0Ba111Ie: rrp1I6opi,1 (;:ieMOHCTpal.\l!OHHhie II 

na6oparnpHbie - ;:in5! CM10CT05!TenhHOH pa6oThI cnyrnaTeneil), na6oparnpHh!e rrplIHa,l\ne)!(HOCTH 
(;:ieMOHCTp~IIOHHhie II ;:im1 CaMOCT05!Teni,11oil pa6oTh! cnyrnaTeneil), XlIM1IqecKa5! rrocy;:ia (;:in5! 
na6oparnpHb!X OIIhlTOB II rrpaKT!lqecKIIX 3a!15!TIIH); 

- Mo;:ienlI Kp!!CTaJin1IqecK!IX perueToK, MO;:ienlI ;:in5! cocTaBneH1I5! CTPYKTYPhI pmnllqHi,1x Bemecrn, 
MO.!(enlI Xl!Mll'JeCK!IX 1Ip0!!3BO.!(CTB; 

- HaTypaJibHb!e 061,eKThl (KonneKl.\IIII, XIIM1IqeCK1Ie peaKTIIBhl !I MaTepliaJibl). 

4.2. IImpopMaU:HOHHOe o6ecneqettne o6yqeHHn 
llepeqe11b yqe611b!X H31J,aHHiI, IIHTepneT-pecypcos, 11onoJIHHTeJib11oiI JIMTepaTypbl 
OcHOBHh!e 1ICToq111IKI1: 

1. A.A.11meHKo «AHaJIHTIIqecKaJI XHMII5!» - M. : «AKMeMII5!», 2014 r. 
2. O.E. CaeHKo «AHaJI1IT1IqecKa5! XIIMll5!» - M. : <«PeH!IKC», 2009 r. 
)],orronHIITenhHh!e IICTOqHIIKII: 

1. X!!Mll5! ;:in5! rrpo¢ecc1Iil II cneU:IIaJihHOCTeil ecTeCTBeHHO-Hayq11oro nporp1In5!: yqe6HIIK 
O.C. fa6p1Ien5!H - M. : «AKa;:ieMII5!», 2012 r. 

11HTepHeT - pecypCbI: 
1. AHan1IrnqecKa5! XIIMII5! B PoccHII - http://www.rusanalytchem.org/default.aspx 
2. I1one3Ha5! 1IHrpopM~ll5! no XHMHII - http://www.alhimikov.net/ 
3. PoccllilcK1Iil XHMHKO-allaJIIITHqecKIIH nopTan - http://www.anchem.ru 
4. Cn0Bap1I 1I 3HU:HKnorre;:illll - http://dic.academic.ru 
5. 3neKTpOHHa5! 6I16n1I0Te1rn no XHMIIII - http://www.chemnet.ru/rus/elbibch.html 

4.3. Opra11mau:11n o6pa3oBaTeJihHOro npou:ecca 
Yqe6HM npaKTl!Ka rrpoBO.I\lITC5! Ha 6me BY «Koranh!MCKIIH non1ITex111IqecKHH Konne;:i:>K», T.e. B 

Ka6l!HeTe-na6opaTOp!I1I «XHM!ll!)). I1p0!!3BO.!(CTBeHHa5! npaKT!!Ka npoBO.!(l!TC5! B ycnOBll5!X peaJibHOI'O 
npo!!3BO.!(CTBa B Xl!MIIqecK!IX na6oparnp!!5!X npe;:irrp!!5!TIIH ropo11a KoraJihIMa. 

065!3aTenhHhlM ycnOBIIeM 11orrycKa K IIp0!!3BO.!(CTBeHHOll rrpaKTl!Ke B paMKax rrporpecC!IOHaJihHOI'O 
Mo;:iyn5! «TCXHOJIOrilll BhlIIOJIHeHHll pa6oT IIO npoi!JecCHH «Jla6opa11T XHMHqecKOro a11aJIM3a» 
5!Bn5!eTC5! OCBOeH!le yqe6HOH rrpaKTIIKll .!(n5! rronyqeH!l5! rrepB!!qHh!X rrporpecc1IOHaJlhHhlX HaBblKOB B 

pa111Kax rrporpecc1IoHanhHOro Mo11ym1 H yqe6Hhix .!(IICU:l!IImrn. 
<I>opMOll KOHTpOn5! IIp01I3BO.!(CTBeHHOll rrpaKTIIKII 5!Bn5!eTC5! .!(HeBHIIK IIp0!!3BO.!(CTBeHHOI'O 

o6yqeH!l5!, orrpe11en5!IOl.I.lllll ypoBeHb OCBOeHHhlX rrporpecC!IOHaJlhHh!X KOMIIeTeHD;llll. 
On;eHKa B .!(HeBH!!Ke rrpolI3BO.!(CTBeHHoil rrpaKTIIKll rrp!!paBHl!BaeTC5! K on:eHKe (3aqeTy) no 

IIp01I3BO.!(CTBeHHOMY o6yqeH!llO !I yqHThJBaeTC5! nplI rrpoBe.!(eH!Ill l!TOI'OBOH arrecTaD;l!II. 

4.4.Ka11posoe 06ecneqe11ne o6pa3oBaTeJibHOro npou:ecca 
Tpe6oBa!11I5! K KBaJimp!!K~IIll rre11aror1IqeCKIIX Ka.!(pOB, o6ecrreqlIBaIOl.I.lllX o6yqeH!le IIO 

rrporpaMMe rrporpecc1IOHaJihHOH rro;:iroTOBKII: Han1Iq1Ie cpe;:iHero rrporpecclIOHaJihHOro 1In1I Bh1cwero 

rrporpecc1IoHanbHOro o6pmoBaH!IJI, coorneTCTBYIOl.I.lero rrporp1InIO rrporpecc1III <dia6opaHT Xl!Mll'IecKoro 
allaJil!3a». Tpe6oBaH!l5! K KBaJI!!rprman:llll rre11aror1IqecK1IX KMPOB, ocymecTBn5!IOl.I.lllX PYKOBO.!(CTBO 
rrpaKTIIKOH: MaCTep - HaJIW!lle 4-5 KBaJlll¢1IK~l!OHHOro pa3p5!;:ia c o65!3aTenhHOH CTIDKIIpOBKOH B 
rrpo¢1InhHhIX opraH!l3~l!5!X He pe)!(e 1 pma B 3 ro;:ia. OrrhIT pa60ThI B o6naCTII rrporpecc1IoHanbHOH 
.!(e5!TenhHOCTII, OCBal!BaeMOll cnywaTen5!Mll !I (1Inll) COOTBeTCTBYJOl.I.leH rrpeIIO.!(aBaeMOMy yqe6HOMY 
rrpexweTy, Kypcy, .!(IICU:l!IInlIHe (Mo11ymo) 5!Bn5!eTC5! o65!3aTenbHbIM. 
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ITe,1\aroruqecKttil cocras: ,1\HITJIOMttposaHHbJe CITer:i;naJIHCTbI ( cITeu;uanurer, 6aKmumpuar, 

Marttcrparypa), ITpeITo,1\aBaTeJitt 

):(HCL(HITJIHH. 

MelI<):(HCL(HITJIHHapHb!X 1<ypcoB, a TaI<lI<e o6meITpocjJecCHOHaJibHbIX 

5. KOHTPOJlh H OIJ;EHKA PE3YJihTATOB OCBOEf!IDI IIPO<l>ECCHOHAJihHOro 
MOJTY JUI (BH)l.A IIPO<l>ECCHOHAJihHOH )l.EHTEJihHOCTH' 

Pe3yJibTaTh! 06yqe11HH 

(ITpocjJeccnoHaJibHble I<OMITeTeHL(HH ITO I<alI<,1\0MY 

BHl\Y ):(e5!TeJibHOCTH, crpyrrITupoBaHHbie c 

o6mHMH I<OMITeTeH1(H5!MH) 

1 
B,Il. 1. 
I1pose;wm1e 

HeCJIOlKHb!X ( npOCTb!X 

0,1\HOpO;:\HblX H 

cpe):(Heil CJJO>KHOCrn) 

aHaJIH30B 

(ucnhITaHHil) 

MaTepttaJJOB " 
semecTB no 

ycTaHOB.ileHHOH 

MeTOJIHKe 6e3 

npe11sapttTeJJhttoro 

pa311enettttH 

KOMCTOHeHTOB C 

pernaMeHTttpoBaHHhIM 

oT6opoM npo6 

2 
IIK 1.1. BhmOJJHHTh 

COBMeCTHO C 

TeXHOJ10fH4eCKHM 

nepCOHMOM 

pernaMeHTttposatttth!H m6op 

npo6 ra30B, )KHJJ.KHX H 

TBep)l.bIX sern,ecTB, CTOt.IHbIX 

BO,ll,, KOTJ10BOi1 BO)l,bJ, 

napoaoro I<OHJieHcarn; 

IIK 1.2. lhroTaBJJttBaTb 

npo6b! JIJJH HCCJJeJIOBaHHH no 

pernaMeHTHpOBaHHOH 

MeTOJl.HKe; 

OK 1. Opza11u1oebwamb 
co6cmee1my10 
Oe5uneJib11.oc111b, ucxoOR u1 

lfCJIU u cnoco6oe ee 
Ooc111u;;1ceHuR, onpeiJeJleHHbIX 
pyK0GoOu111eJleM. 
OK 2. A11a;1u3upoeamb 
pa6o~y10 cumyazrwo, 
ocyUJec1ne1uu11b 111eKyu1uii u 
Ul110206bliJ KOH111p0llb, OljeHKY 

u KOppeKlfUIO co6cmee1111ou 
iJe5unellbHoc1nu, 11ec111u 
011u1e111cnuJeHHocn1b 3a 

TJC3VJlbll1Gll1bl CGoeu va6ombl 

IIK 1.3. TipoBOAHTb 

aHaJIH3 HecjJTH, 

HecjJTeITpOl\YKTOB, 

CTa6HJibHOfO I<OH):(eHcara 

fa30BOfO B CMeCH C 

HecjJTblO, O):(OpaHTa ITO 

OITpe):(eJieHH!O cjJH3HKO

XHMJfieCI<HX CBOHCTB, 

cjJpaI<L(HOHHOfO COCTaaa; 

IIK 1.4. ITpoB0,1\HTb 

aHaJIH3 BO):(bl ( CTOqHOll, 

oqumeHHoil croqHoil, 

ITpttp0,1\HOll,IT0):(3eMHOll, 

TeXHHqecI<Oll,ITJiaCTOBOll) 

H peareHTOB (menoqu, 

arv1HHOB, rnHKOneii, 
3cjJHpOB,MeTHJIOBOfO 

crmpra) ITO orrpe):(eJieHHIO 

Oc11os11Me IIOKa3aTeJIH O!IeHKH 

pe3y Jih TaTa 

3 
I. Bna):(em1e MeTOAHKOH oT6opa npo6. 

2. I1oA6op 11 no11roToB1<a annaparyphI, 

npu6opos JIJJH oT6opa npo6. 

3. Co6n10):(etttte nocne11osaTeJJhHOCTH 

npHeMOB H TeXHOJIOfHl.feCKHX 

onepaL1ttil nptt BbITIOJIHeHHH pa6oT no 

OT6opy npo6 B COOTBeTCTBHH c 

HOpMaTHBHOH JJ.OKyMeHTaU,HeH. 

4. TiowornsKa peareHTOB H 

MaTepttaJJOB, Heo6XO):(HMblX ):(Jill 

BbITIOJTHeHH51 aHaJTH3a. 

5. I10):(fOTOBKa npo6b! ):(JIH 

BbITIOJJHemrn aHanma. 

6. Co6JJIO):(etttte TPe6osattttil oxpaHbl 

TpyJJ.a,no)KapHoH,3KOJTorttl.fecKoH 

6e30ITaCHOCTl1 nptt BbITIOJIHeHHH pa6oT 

no OT6opy npo6, nptt TIOJifOTOBI<e 

npo6. 

7. OnTttMMhHh!H Bbr6op MeTO):(OB H 

cnoco6os perneHHll 

npoqieccHOHaJJbHb!X 3a)laq B o6JiaCTH 

na6oparnpttoro attanH3a. 

8. A11e1<saTHOCTh Bb16opa cnoco6os 

BhlTIOJIHeHHH npOH3BO,il.CTBeHHhIX 

onepau11H B cTattnapTHbIX tt 

HeCTaHJiapTHblX curyaL1HHX. 

1. Co6JJ10AeHtte ycnosttil BbmonHeHHH 

HCTihITaHHH B COOTBeTCTBHH c 

MeTOJJ.HKOH npoBe,neHHH aHMH3a. 

2. Co6JJ10):(etttte nocne11osaTeJJhHOCTH 

aHaJIHTttqecKHX onepaL1HH B 

COOTBeTCTBHH c HOpMaTHBHOH 

JIOKyMeHTBL\HeH. 

3. 06pa6oTKa pe3yJJbTaTOB 

HCCJJe):(OBBHHH (Hcnb!TaHHH). 

4. Onpe11enett11e cjlu3wrecKHX csoilcrn 

semecTB. 

5. CHl!Ttte noKa3aHHH c np116opos. 

6. ToqHoCTh npose11ettttH pacqerns H 

rpaMOTHOCTb otjlopMJJeHHH 

pe3yJibTaTOB HCCJJe):(OBBHHH. 

7. 3tjlqJeKTHBHOCTb B3aHMO):(eHCTBH5! c 

o6yl.1aIOllJJIMHCH, npeno}J.aBaTeJIHMH J1 

pyKoBOJIHTeJJl!MH npaKTHK. 
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BHA 
aTTCCTa!IHH, 

tj>OpMhl H 

MCTO):(hl 

KOHTPOJill 

4 
TIPOME)J{YT 

OlfHAJI 

A TTECT AIJ,11 

JI 
3aqeT 

TECT!1POBA 

Hl1E 

TIPOME)!(YTO 
qHAf! 

ATTECTAJ_\H5! 
3aqeT 

TECTHPOBAH 
HE 



rrnOTHOCTH,Ba3KOCTH, 
1I1eJioqHQCTII II 

MexaH1IqecK1IX rrp1IMecerr; 

IIK 1.5. TipoBO!l:IITb 

aHaJIII3 rrpO!l:YJ<IWII 

MeTannypr1IqecK1IX 

rrp01I3BO!J:CTB,TBep!l:Of0 

TOIIJIIIBa II TBep!l:blX 

llpO!J:)'KTOB 

He<i>Tefa30XIIMIIII ( cepb! 

TeXHIIqecKorr fa30BOH 

KOMOBorr, cepbI 

TeXHIIqecKOH fa30BOH 

lKII!J:KOH, cepbl fa30BOH 

rpaHyJIIIpOBaJmorr, KOKCa 

He<!>nrnoro ); 

IIK 1.6. TipoBO!J:IITb 

aHaJIII3 II OT6op rrpo6 

B03!l:YIIIHOH cpe!l:bl 

pa6oqeli 30HbI II 

aTMocqiep1Ioro B03!l:yxa; 

IIK 1. 7. oqiopMJil!Tb 

pe3yJibTaTbI 

IICCJie):(OBaHIIIl. 

OK 3. Pa6omamb s Koua11oe. 
3<}xjJeKmu61/o 06u1a111bcfl c 
K0;1JleZCIM-u, nvKoeoOc111eoM. 
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