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OBLIECTBO C O'PAHMYEHHOW OTBETCTBEHHOCTBIO

«YYEBHO-ITPOU3BOJACTBEHHBIIT LIEHTP «IIECHA»
000 «VTIL « [ ITECHA»

YTBEPAKIIANO):

Koja npodecenn: | 13317

Leans nporpammet: | Tlonyaenne cayiiamensmm sHAHWA H yMEHIH, HeoGXOIHMBIX L1 OCYILECTRACHHA
TPYAOBOH AeaTensHocTH o npodeccun «/TabopanT cnekTpalibHOro anainsas

Kareropus Jlnua, uMeanme AOKYMEHT 0 3aBeplueHui oDyuenna no ofpazoBarte/LHOIN nporpamme

chAyImaTeaei; He HHKe cpeqHero obilero oOpatoBnHHA

Dopma obyuenna: | Ouno-3a04uas, ¢ TPAMEHEHHEM JAHCTAHIHOHELIX TEXHOIOTHI

Crasuponia: [peavemorpena

Cpox ocroenmnn: | 320, 160 uacon

Dhtiansenin CeHaeTenscTso 0 npodeceHn pabodero, A0MRHOCTH CIYIKALIETD

| AORVMeHT:
- e, | omanean,
Qs Haumenonanne anennnann (Moayaei) 2.3 paspan, 4 -6 pazpsua,
T, uac.

Teopernneckoe obvaenne 144 T2

| Oomuii kvpe 24 8

1 OcHOBEI TROPHM CASKTPRILHONO AHATHIA 6 2

2 OCHOBE! WIEKTPOTEXHUKM 4 2

3 Teopernueckne 0CHOBL XHMMH 10 2

Rl Oxpana 1pyaa ¥ NpoMbiIIeHHAs He30MaCHOCTE 4 2

11 Cnensaasunii kype 120 LE]

i OrGop u npHroToRIene npod 24 16

5 OCHOREI METONA CMEKTPATLHOTO AHATH A 16 4

fs Oenosbl iororpadmuccicolt omrien 1 GoToaena 16 4

T TexHONOrHA NPoBEAEHHA CHEKTPAILHOTD AHATHIA 40 32

§ Perncrpanma, pacuersi, olenKa H J0KYMEHTHPOBAHMNE 2 P
PEAYIALTATOR

9 IlpaxTnaeckoe obyvuenue _ 168 80

10 IponssoscTeennoe obyueme 168 80

11 Keaanpugaunonnsiii sksamen 8 8
Hroro: 320 160




KBAJTMMHKATIMOHHAS XAPAKTEPHCTHKA

Jlabopant enexrpajasnoro ananamusa (2-ii paspaa)

Xapakrepucerura pabor, [lposejenne KayeCTBCHHOIO M KOJAHHECTBCHHOTO CICKTPATBHAIX
AHAINE0B, OATOTORKA MIEKTPOAOR i npol Kk ananasy. [Ipurotosienne craniapTHRIX PACTBOPOB
nposerTens W ¢uicaxa. [logroroBka cnexTpansHoil anmapatypsl, chemka, (oroodpadoTka
(poronnacTHHOK W mMIMepeHHe crexrporpamy. Brmovenue M OTKIIOYEHHE KBAHTOMETpA.
Boeinoadene  GororpahHueckoro  KOJHHMECTHCHHOIO  CHEKTPAIBHOIO  AHAIA3A  UYI'YHA,
VITIEPOIHCTEIX H CPejIHEeIerHPOBAHHLIX CTANCH HA JHErHPYIOIHC MCMEHTRI, IBETHRIX METAIIIOR
M CIIABOR HA HX OCHOBE N0J1 PYKOBOACTBOM HaGopanTta fojiee BRICOKON KBanHduKaiiy,

HMousken 3naTh: obne ceejichud 00 onTake, doTorpadny, MEKTPHUCCTRE H XHMHH; MeTOJ
CHEKTPANLHONO AHANN3E; CYUHOCTE METOAA TpexX OTANOHOB, XHMHMECKOe of03HaveHHe
NEFHPYIOIIHX WIEMEHTOB; HA3HAYCHHE PasiIMyuHbIX YISKTPOAOR [UIA CHEKTPAILHOrO GHAIH3A]
npasdna oOpamenHs ¢ peakTHBaMu M kHCAoTamu; TpeboBaius, NPCALABIAEMBIE K KAHCCTBY
pof i AHAIHIOB; OCHOBHEIE AOJOKEHHH KOIHUECTBCHHEIX H KAYECTBEHHEIX METOMIOB aHaIH3a.

JladopanT cnexTpagsHoro ansansa (3-if paspsan)

Xapaxrepueruxa pafor. Cocrapnenne miasa CLEMKH M ChEMKA CHEKTPOIPAMM C EBIO
BHIMOAHEHIA KauecTrennoro (gororpadmueckoro COSKTPAILHONO AHATHIA NPOCTHIX 0OBEKTOR.
[Tporepka npapHABHOCTH paborsl  (POTONICKTPHIECKON  annaparyph: norapaMHILOCTD,
aneKTprHYeckas 1 (POTOIEKTPHYUECKAS BOCHPOHIBOIHMOCTE, Tlepesod npodel B pacTeop HiAM B
okHeen. Bunontense GoTorpadiMuecKoro KONHYECTBEHHOND CTIEKTPAITEHONO AHAIN3A MYTYHOR,
YIACPOIUCTRIX W CPETHENEr HPOBAHHKIX CTANCH HA JIErHPYIOUIHE JICMCHThI, HBETHHIX METALIOB
H CIUIABOB HA MX ocuose. [TonyKoaWYeCTBEHHEIH AHLIHS CPEAHEICTHPOBAHHEIX CTANCH Ha
CTHIIOCKOIIAX,

JloJuken 3HATH: OCHORL! ONTHEH, (hoTorpadui, 2MCKTPHYECTRA H XHMUH] ONTHICCKHE CXEMBI I
THILL CHEKTPANEHEIX [pUbOpoB: YCTPOHcTBO MUKPO(OTOMETPE; NPHHIHIHAILHLIC CXCMB]
MCTOMHHKOB  BO30OYIKICHHA, METO/Abl H3MCPEHHA MHTEHCHBHOCTH, METOJIEL  [OCTPOCHIA
IPALYHPOBOMHEIX TPA(UKOB; JONMYCTHMBIC PACXOAICHHA MEHKILY NAPALICIBHLIME AHATHIAMMN;
METOAE! (POTOMETPHPOBAHKS CHEKTPOB; OCHOBHBIE CHEIEHUA O CTPYKTYPE METALIOB H CILIABOB.

Jlabopaur cnekrpanasuoro anaansa (4-i paspai)

Xapaxrepucrnka  pador,  Brionenne  HECTAHIAPTHHIX  (OAMHOMHBIX)  AHATHIOR
CHEKTPOXHMIHMECKHM criocoboM. KoNTponn 3a KauecTBOM NOATOTOBKH METAIIHYECKuX mpob,
ANeRTPoNos. XUMIEcKas NoAroTosKa npod npH cHeKTPOXHMIYCCKHX METONAX AHAIHIA MAJIBLIX
KOHUSHTPALHA H [PUMECHLIX WIEMEHTOB COrjacHo padounm aHeTpykumam, [lonyuenue
OKHCIOB MeTamnop. [IpHroToBnenne CHHTCTHYECKAX STANOHOB M CTAHNAPTHRIN PacTBOPOE.
Boinoanenne KOMMYECTREHHOr0 aHam3a npod metopamu crnektpoxmumuu, Kadecrsennoe
KONHHMECTREHHOE ONPE/ICICHHE COCTABIIONIMY B APOIPOUHEIN KOPPOIHOHHOCTORKHX CTAINX,
CIUIABAX W B THTAHOBRIX CiUiasaX. Brinonnenne KoaudecrsenHorg (potorpagmuieckoro H
(POTOMNIEKTPHIECKOTO CHEKTPAIBHOIO AHANHIA [0 pabouHM WHCTPYKIHAM TOPHEIX TIOPOJL, Py,
npojayETos HX oDOraleHMs H MeTanmypruueckoil nepepaloTkH, JErHpOBAHHBIX cTanei,
ANOMHHHEBLIX ¥ MEAHLIX CIUIABOB HA JISTHPYIOUHE 2ieMeHThl. AHamns npol kodankToBoro
nopoutka Ha kpemunii. AHaan3 HHKens (AHONOB, NABOK, OCHOBEI). M3mepenne mmHbl BN
CHEKTPATLHBIN JHHEA [P MOMOLIN CHEeKTpa JKenesa. BroiHenne aHaiuiza Ha BOAOPOL H
KHCA0po/ B ciutapax, CTHIoCKOTHYeCcKiii aHann3 UBCTHLIX ¢Naros, Briionuenue ToKamHoro
CHEKTPANLHOTO AHAINN3A IBETHRIX COAABOB W cpeaneieruposanunix  cranei. (OOpaborka
PeIVILTATOB  CHEKTPANBHOIO  AHATH3A ¢ HMCHOMB3OBAHWEM  COBPCMCHHBIX  CPelCTB
BLIMHOTHTENRHON TEXHHKH,

5



Jlo/ken 3IHATH: YCIOBKHA BO3IOYIKISHUN CHEKTPAILHBIN JTHHHI 3ABHCAMOCTE HHTEHCHBHOCTH
CHEKTPAILHEIX JIMHHA OT KOHUEGHTPAUMK ONPEICTHEMOTO  IEMEHTA, HCTOYHHKH CBCTA;
OCHOBHEIC XAPAKTEPHCTHKH CHEKTPAILHBIX TPHIMEHHLIN H JAH(PaKIHOHHEX 1PHOOpPOB;
XAPAKTEPHCTHKY KPHBOH (DOTOIMYJIBCHH, AHATHI PACTROPOB M CHIABOB, CYHIHOCTh METOAOB
AHATH3A HHCTHIX BEUIECTB. YCTPOHCTBO M ONEKTPHYECKYIO cXemy rexeparopon. Meton
aptoMaTHsuposantoll oGpabory Hudopman,

JlaGopanT cnekrpajasnoro anaania (5-if paspan)

Xapakrepueruka  pador. Bumonmenwe — HECTAHAAPTHEIX  (OAMHOMHEIX)  AHANMIOR
(horosnekTpuaeckuMi, doTorpahuuecKkumMi MeToAMI. AHATH3 OKHCIIOB, conei, ¢ropumos,
dmocor ¥ mnakos. M3roTOBICHHE CHHTETHYECKHX JTAIOHOR HA COMH, OKMCILL (uiock 1
nnaxe. [IpuroTosieHne THTPOBAHHBIX PACTBOPOR. BhIMOIHEHME JOKATBHOTO CHEKTPAILHOIO
AHATMIA CRAPHEIX 1BOB, AedekToB B CINaBax. YHUACTHE B METOAHYCCKHX padoTax o
HenoabsoBaniem ororpadHuecrny, CEKTPOXHMUUCCKHX, (OTONIEKTPHYECKHX, JOKAIBHLIX H
APYTHX CTIEKTPANBHEIN Metogos anamiza, ODpaboTka pesyibTaroB CNEKTPATRHOTO AHATHIA ¢
HCIIOLIOBAHHEM COBPEMEHHEIX CPE/ICTH BEMUCIIHTENLHON TEXHHIH.

JTooen  3HATH: NPHUHIL  BOIOYAJICHHS CUEKTPOB. CHCKTPATbHBEIE NPHOOPLL  METO/LI
PErHCTPALIMM  CHIEKTPOB;  XAPAKTEPHCTHKH  CTCKTPAABHBIX  JMHHI,  KauecTheHmbie W
KOMHMECTBEHHEIE METONBI AHATHAA CIUIABOB, PACTBOPOB, OKHCAOB, coeil, (ropunos, dunocos,
N7AKOB; ONpeaeieHne Malbix npuMeceii; cnocobnl NPHIOTORICHAA THTPORAHHLIX PACTBOPOE,
MeTo 106aBoK. MeTo/tsl aBToMaTHIHpoBanHoH 06paboTkn HH(OpMaIHn.

Tpebyeres cpeance cnennatsHoe obpasopanne,
JlaBopant cuekTpaisnoro ananmia (6-i paipsa)

Xapaxrepuernka pabor. Brimommenne KaueCTHEHHOTO AHAIN3A HEH3BECTHBIX 00pasios.
MeTposornyeckas OLHCHKA BRINOJHEHHHX HECTAHNAPTHEIX AHATHIOR C HCHOALIOBAHHEM
BHIMHCIHTEIBHON TeXHUKH., ATTECTAIHOHMAIH AHATHI MATEpHANA CTAHAAPTHRIX o0pajion
METOIOM FAOBYARHOMN AYTH © HITOTORIEHHEM NPEABAPHTENBHO HEPBHYHBIX OKHCHLIX ITAIOHOB.
[IpoBenenne apOMTPAMHOrO aHANN3A. YCTAHOBKA, HOCTHPOBKA, (hOKYCHpPOBKAR M Hanaika
cnexrporpaor, MHUKPOGOTONEKTOPOB, KBAHTOMETPOB, CHEKTPOIPOCKTOPOR M IPVroro
chekTpaibHoro ofopyloBanus W npoekunorHeX npubopos. MemnaboparopHsiil  KoHTPOID
rotosoil nponykumn. Pykosoncrso pafortoii nabopanton Gonee muikofl  KpaaHHEALIH.
OGpaboTka peayAbTATOB CHEKTPAILHONO AHAIHIA C WCNONBIOBAHHEM COBPEMEHHKIX CPE/ICTH
RBIMHCIHTENLHON TEXITHEH.

Jloasen IHATL: YCTPOHCTBO CMEKTPANLHLIX NPHOOPOR W HX ONTHYECKHE CXEMBL OCHOBHBIC
METPOIOTHYSCKHE NOHATHA: (POPMYIIBI PaCUeTa TOYHOCTH M BOCHPOMIBOIMMOCTH METOIHK
AHATHIA, METOMBl PErHCTPAIAH CHEKTPOB; METOMBl NpemapHTenbHoro oboramenns npod;
crocoOkl Onpenenenins MATEIX IPHMeceil; aTNAC aHaANHTHHYCCKHX TAFMIT] NPaBui I0CTHPORKH
HANAIKE OOCTYIKHBAEMOIO CHEKTpaisHoro oGopynoBanus. MeTonsl aRTOMATHAHPOBAHHOH
ofipaforkn nudopmarim, £

TpeGyercs epeHee cnennaTbHoe 00paoBanHe,



MOACHHTEJILHAS 3ATIHCKA

[lporpasma noAroTOBKH/NEPENOArOTOBKH PeriaMeHTHpyeT coAepiKatne, OpraHuIalnio
B OUEHKY Kadecrsa npodeccHOHaIpHoro obyueHns cayinarenei, no npodeccnn «/labopant
crekTpanbHoro anamsay, kox OKIITP 13317,

lIponomsnTenLHOCTE (Cpok obyueHHs) mo nporpamse nepenoaroronkn Jlabopaur
CHeRTpaILHOIO adannsan cocrasager 320 u 160 waco npn obyuennn na 2-3 u 4-6 paspajinl
COOTBETCTBEHHO.,

HopMaTiBHYI0 NpaBOBYWO OCHOBY paspaboTKH  mporpaMMmbl  tpofecCHOHANLHOH
NOArOTOBKH pabo4HX W CHYKaMX (Iaiee - MporpaMMa) CoCTaRIAIoT:
— Menepansabii 3akon ot 29.12.2012 Ne 273-@03 (pen. or 29.12.2017) «0O6 obpazosannn B
Poceniickoil Deneparmms
— llpukas Munucrepcrsa ofpazopanus 1 naykn Pocemiickoit ®egepannn (MunoGpraysn
Pocca) ot 18 ampens 2013 1. Ne292 «O6 yrsepknennn [lopanka opranmsaime H
OcyllecTRIeHHA  oOpasoBaTensHoll  JAEATCNBHOCTH 10 OCHOBHBIM  [IpOrpaMmam
npodrecenonanbroro oGyyeHus»;
= lprukaz Munncrepersa ofpasosanna u Haven Poceniickoli Denepammu ot 23 asryera 2017 .
Ne 816 «llopaiok npUMCHEHHS OPraH3alUsMM, OCYLIECTBAMIOUHME  0DPA30BATEIBHYIO
JEATENBHOCTR, MMEKTPOHHOID 00yUeHns, AHCTAHIHOHHEX 00pajoBaTe/ibHEIX TEXHOIOUHI mpu
peanu3aiiy 00paszoBaTCALHEIX TPOTPaMM);
—  Merogmyeckne  pekoMenfangd  no  paspalorke  OCHOBHEIX  OPOBECCHOHANBHEIX
o0pasoBaTeNbHEIX NMPOIPAMM H JOHOAHHTEABHBIX NMPOQRCCHOHANBHEIX IPOIPaAMM € VHETOM
COOTBETCTRYIONIHX NpodieccHORanBLERIX cTangapTon (Yreepiiaeno Munnctpom olpasosanns i
nayku Poccuiickoll @eaepanun 22 susaps 2015 r. No J1J1-1/058u),

Fanauami obyaeHHs SBAAIOTCR:

*  JAKPEIICHNE W COBEPIISHCTBOBANNE MPO(ECCHOHATLHEIX 3HAHAT 0 yMeHHH nmo wibpannoii
npodeccun;
HAYHEHHE TPOHIBOJICTREHHON TEXHOIOTHH H TEXHHYECKOH TORYMEHTAIINNS
HAKOTICHHE OMBITA CAMOCTONTENIBHOrO BLINOMHEHHs paboT;
npHobpeTeHne  YCTOHYMBRIX  HOBKIKOE, PAIBHTHE  BLICOKOTD  TIPOQecCHOHANBEHOTO
MACTEPCTEA;
OCBOEHHE PHEMOR PADOTE! ¢ HOBEH UMM Q0OPYIOBAHHEM H HOBRIMH TEXHONOTHAMMN;
dopsuposanne npodecCHOHANBHO LeHHBIX KadecTs (GLICTPOTA PeAKIMH, AKKYPATHOCTD,
COTMAacoBANHOCTE JieHeTBHIl, HAOMONATENLHOCTL, MPEABHIETs BO3MOMKHLIC BHIL Opaka,
crpemsenne MoOHBATECH BLICOKHX pe3ynpTaros B pabore ¥ TBOPUCCKOE OTHOWEHHE K

Tpyay).



MPOTPAMMA OBYUEHHA

1. OcHoBbl TEOPHN CHCKTPAILHOID AHAMINEA

Heropus w npeamer cnextpansHoro asamisa. Cnexrpansibit npnbop kak cHcrema.
Obmas  TeopHa CHEKTPANLHEIX NpHbOpoR B PHOMDKEHHH TIEOMETPHUCCKOH  ONTHKM.
Hupaxina csera B cnekTpansieXx npubopax. [lppsMennsie cnerTpaibibie HpHOOPEL
Crexrpansisie npubopsl ¢ AupakiHOHHLIME PELIETRAMH,

Crnexrpsr nornomenus. Cnexrpe wenyckauus. HMerounmkn o0y KICHHS CICKTPOR.
Permcrpanmus w0 neppaunas  obpaGotka  cnextpon.  KauecrseHHbi M KOJIHYECTBEHHbBIH
CHEKTPANLHEIH aHmIHs,

2. OcHoBBI 31EKTPOTEXHHKH

OctoBHAIE CRENCHUN O MOCTOAHHOM H IepementoM Toke. [loayuenme mepemennoro
toka. Hactora n nepuoa. Coennnenne 3pe3iol ¥ TpeyroiabuukoM. Jluneiinsie n gasnse ToxH u
HALPSKEHNA; OTHOMIEHHA MEIKAY Hitvit, MomtsocTs oanodasioro i tpexdasnoro nepeMennoro
toka, [logarie o kocuuyce "(n" U Mepax ero yayqineHus

ek TPHUCCKHE HIMEPCHHA TEKTPHYUECKHX 1 HEIEKTPHYCCKNX Benuaui. lorpemmoctu
HIMepenns. CHCTEMbI IEKTPOHIMEPHTEIbHBIX PUOOPOB,

O6mue csenenus o6 yerpoiierse ® npunimne paboTel AMEKTPOOOOPYIOBAHHA H
JonyckoBoii anmaparyphst jgabopatopun. OGasanHoCTH nadopanTta XHMHYECKOTO daHamnia mno
obCayRHBAHKIO 0DOPYA0BAHNA, 3alHTHAR ANTIApATYPa, €¢ HasHa4YeHHe,

3. Teopernueckne 0CHOBBI XHMHH

Ocuorsr obmedt xuvun. [longrie o marepun # ee Jnuxkenud. Bemeersa o ux
wimenenns, [Monstie o npeaMere xumun, [orsTie o 3neMenTax H ATOMAX,

OCHOBHEBIE XHMHMECKHE 3AKOHBEL 3aKOH COXpaHCHMH MAacchl BCIHECTBA, 3aKOH
noctosacTaa cocrasa. Ilonsrue o6 HKBHBanCHTaX. 3aK0H SKBHUBANCHTOR. 3aKOH KPaTHBIX
otaowenwii, Torstae o6 aromuom pece. 3akon [eil-Jlioccaka (3aKoH npocThIX ODOBEMHREIX
OTHOIIEHHT ),

Onpenenenne aroMusix secos, BrBon Qopmyns xummgeckux monexyn [loname o
BAICHTHOCTH 3MEMEHTOR, O MOJSKYASpHOM Bece pentecrsa. Pacyersl mo  XHMHMECKHM
ypapneunsnm, [lepuonnueckas cucrema aementos. Knaccudumranus sneMenTon. 3navenue
nepuoanueckoit cucremsl. Crpoense aroma. CrTpoeHHe MOMEKYNBI XHMHYECKAad CBA3L H
panedTHOCTL. CrpocHne Teeproro semectsa. Kpucraiumueckue u amopdunie BellecTsa.
XuMHYeCKan KHHEeTHKa M XuMuueckoe pasHopecue. CKopocTh XHMHMECKON peakium.
Xumuueckoe pasHosecne. 3axon Baur-logpa. OcHOBHEIC XHMHUMCCKHC BEIICCTBA W HX
ceoiicrea. uanueckue cpoifcTRA BEUECTR: AIPErarHoe COCTOSHME, [BET. TeMmneparypa
TITABIICHNA, KHIEHHH, PACTBOPHMOCTE B BOJE W PAcTBOPHTENAX, CTPYKTYpa Hactuu (s
TBEPABIX BEMICCTR), MOKAIATENE MperoMiIenis (s suakocreil). MeTos ouncTkn BemecTs.

Bojopog, ero croiicTsa, nonyderne n npaMenesne. Boja, (uandeckne i XHMEYSCKHE
crofictea, Pacrmopsi. Xapaxrepucruka pactsopos. [lpouece pacrsopenna. Konmuenrpaius
pacrsopon, Bripamenne TOYHON KOHUSHTpauuH semects B pactropax. CeoiicTea pacTtsopos.
Pacteops! anexrponutos. CankHbe 1 cnabeie a1ekTponnTel. CTenens JHCCOLHALHN,

Baskmeiiimie  RIACCH HEOPraHMUecKHX  COCHAMHEHW:  OKCHMIBI,  THAPOOKCHILL,
aM(pOTEpHBIC THAPOOKCHIIB, KHCJAOTHL, COMH, KOMILICKeHbe coeinuenus, CpoHCTRA KHCIOTHI,
ocHopaauii, coseil. Jluccommanna poasl. Bogopommawii moxazarens, /)

Bosayx. Cocras armoc(epsl. Duznveckne cpoiictsa poznyxa. Mueprusie rasel.

O6nHe cpeicHns O HeMETAUTax 1 ux caoiicTeax. [Tonomkenne B MEpHONYECKOH CHTTEME
JLU Menseneesa. Ouanueckue o xuMHdeckue csoifcrsa Hemerwiion, [anorennt. OOmas
XAPAKTCPHCTHKA FA0TEHOB, HX XMMHUCCKAN AKTHBHOCTE. [TomyueHne H NPHMEHCHHE FadoreHoB.
Moprpynna kuenopoaa. Kuenopon, Cepa. Cepuas kucaora, TMonstie o xarammse, Cenen.
Temnyp. [Moarpynna asora. Asor. Conm aMMOHHA, OKCHABL azorad, AmMuak, AzorHas M
azorHeras kucaoTel. Pocdop. Meumussk. Cypsma. Buemyr. lomrpynma yraepona. Yraepon,
Oxucs yroepoza. Ancopbmmn. KapOwms, Tonmnuso u ero suast, Hedas kak npupossii
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HCTOMHHK  YriieBofoponos; (mauueckue cpoificrsa nedri, Qpakumonnsii cocrap Hedrrm.
Housrue o dpakumonnodt neperonke. Kpemunit, Kpemunensie xucnotsl 1 ux comu. Crexno.
Kepamuxa. LlemenT.

OGie coejenns o MeTauiax i ux csoficTsax, Obue crRoHcTRa METAIOB, DHIHUCCKHE
H XAMmYecKkie colictna Metauos. [anssanudeckue aneMenTsl. [lomyuenne METAIIOR H3 Pyl
JaekTpoan3, 3axouk dnekrponnsa. Crmasbl [Monyuenme MeT@IOn H3 pyd. DIEKTPOIH3,
Jakonn anexrpoansa. Cnnaser [lonyuenne METalIos BHICOKOH YHCTOTDL

[Teppast rpynna nepuomnueckoit cucremul Ilenounsie MeTalinl (HATPHH, Kamii),
Moprpynma memn (cepefpo, Meib, 307M0T0). Bropas Ipyima NEPHOAHYSCKOHR CHCTEMBL
Bepuiuuit. Maruuit. Kansunit. Bapuit. Hinsg., Kaavunit. Pryms. Tpetsa rpynna neprojinseckoi
cucremil. Bop. Amomunnii. Tammit, Crawmmii. Meramis getseprofl #  naroii  rpymm
nepojnyeckoit cucremsl. Nepmanuit, Onopo. Ceunen, Turan, Hupkowwil. Banajauit. HuoGui.
Tagran, Merannsl mecToil #H cefsMoil rpynn nepuomnHeckoil cucrembl. Xpom, MomnGaen.
Bonspam. Ypan. Maprasen, Bockmas rpynna nepuomreckoii cucremsl, Jeneso. Croficrsa
senesa, Coennnenns menesa. Bemnaska cram, KoGanwr, Hukens, [lrariinossie MeTaLIkL.

OcHOBHBIE TIOHATHA 0 KAYECTBEHHOM H KOIHMECTEEHHOM aHamn3ax, O0beMHbI ananus,
ero cymuocTs. MeTo/El BECOBOTO ONpeieieHns BemecTs, BruHcienns B BECOBOM aHAIM3E:
pacuer HABECKH, KONMYMECTBA OCAJMTENN, CONEKAHMA ONpelenseMoll COCTABHOH “acTH B
ocajiKe.

4. Oxpana Tpyia H NPOMBIILICHHAR DE30NACHOCTS

ZakoHoAATENLCTEO B 00A4cTH OXpausl tpyad. ['ocyaapeTBeHuBIe OPraHbl HAJ3opd 4a
COCTOAHHEM TeXHHEH De30NacHOCTH W NMPOM3BOACTBEHHON caunTapiH, HX QyHKUMH W 1pasa.
Biijibi # CPOKH TIPOBEISHNA MHCTPYK Tk 110 Texuuke Gesonacnocrn, Dexepansnbiii saxon «O
nposMeiiiennoil 6esonacnoct OOy, [Tonarne capapuay, «HHIHACHT?.

Texunka OezonacHoctn na pabouem Mecre. BosMomHBIe ClIyHan TPaBMaTHIMa =
nabopatopus, [lpasuna Texuukn OesonacHocrd npn  paborte ¢ KOHUCHTPHPOBAHHLIMH
KuenoTaMy 1 menodami. Jleficrsie Ha OPraHn3M YEN0BEKA BPEIHBIX BEIIECTE, IPUMEHACMBIX B
nabopatopii.

[pasuna  texumkd OesonacHocTH npH  pabote ¢  AMOBMTBIME  Ta3000pAIHBIMH
BELICCTRAME, MX Xpaneuud. [IperensHo JonyCTHMBIE KOHUEHTPAILMH BPEIHbIX rajos i 1apos B
Bo3YXe paloun nomMereniii # 3oxe obenyausanis 0GopyAoRaHNA | PHOOPOB.

KaacenduKanns ra300nacHsX MECT; BHIbI MA300MACHRX paboT, NOPAIOK H [PABHIA WX
nposenena, [lpasuna Texuukn OejonactocTd npH pabote ¢ XHMHYSCKOHR nocyiol nog
pakyymom. Ipasiia Gezonacnoern Tpyzua npu otbope npod. [lpasnna paboTsi ¢ npodamu.

Cpescrea  HHAMBHAVATLHONR 3AlUHTLL  CHCHOOYBL, CHEMOJCHANY, SANMTHRIE OYKH,
pepuaTin, GapTyK, PECOMPATOP, NPOTHBOTAZ H MIP.; X XPaHeHHE H OPABHIA NOALSOBAIHA HMH,
Coctas W MecTa XpadeHus apapuifHBIX  3aNacHBIX  KOMIUICKTOB  CPEICTE  3ALIIHTHIL
lponssojicTeeHas cCaRUTAPUS, Ce 3Hadenne | 3anaud. Meanmmmekoe obenyxupanne pabounx.
[prunnbl BHASTACHAR BPEAHLIX TA30B W MapoB B BOJAYX [POHIBOACTBEHHBIX HOMEUICHHI!
HAPVINEHHE TEXHONOIHMECKOr0 PeAuMa, HEHOCTATOMHAR TEPMETH3AUHA 000pYAoBAHHA H
KOMMYHHKaInii, sHapymense npasan otGopa npol, 3arpy3kd B BRITPYIKH CYXHX NPOAYKTOB,
OTCYTCTEHE WM HEHCIIPABHOCTE BEH THAALHOHHON CHCTEMBI,

Cobmonenne npasun muanod rurensl [Ipasiia NoNb30BAHNA CAHHTAPHO-GRITORBIMH
moMeIeHHSIME (PadIeBaNKa, JIyIeBbie, KOMHATE! pHeMa ruimm ¥ ap.). Crapka eneuoien/ibl,
PEIKHM THTAHHA | IpHEMa NHTLCBOI Bosa. Bojgocnabuenne, otonnenue nabopatopnn. Hopmet
OCBEIEHHA 118 nanHoil naboparopun, Tpebosanus K OCBEIEHHOCTH 000pyAoBaHHA.

Oxpacka noMemeHnii, 0GopyA0BANIA, KOMMYHHKAIHI,

[Tonste o Kparsoctd BOyryxooGMena. [IpaBima cofepkanns U ODCIYKHBAHMA
BEHTHAAIMOHHEIX YeTaHopok. Mepbl okasanua neppoi NOMOUH NpH HONaZaHHA KHEJI0TH HiH
menouyn Ha Koky wim B maza. CaMonoMolns M NEpBas NOMOLIb NPH HecHACTHRIX CAYYasX.
Pacnonomkenne anreder, Mectonaxoikaenne Oiumaiiero MeImyHKTa.



Mowapuas Gezonacuoets. TpeGopamns opranoB  ['ocylapeTBEHHOIO HAMOPE K
cobmonenuto npoTHBonOKapHoro peiiva, Knaceudmkanus naboparopuil 1 npoH3BO/CTE 110
KATErOpHAM B3PHIBO- 1 mowapoonacHoctd. TToHATHE O CAMOBOITOPAHHH, BIPLIBE H TPEAEIAX
BAPLIBAEMOCTH Ta308 H [APOB.

BosMOKIEE TPHIIHE BOHHKHOBEHHS [OKAPOR M BIPHLIBOB B J1aDOPATOpHK 1 Ha
TEPPUTOPHI  [PEJNPHATHN;  MEphi  HX  TPEAOTBPAIICHHA. Ocuopuple  TpeboBanud,
npeThABASeMble K COGMONSHHIO MPABAI NOMKAPHOH Gesonacnoctr, CobmojeHHe npani
COBMECTHOTO XPAHEHHH PA3THYHBIX XHMHUCCKHX PEAKTHBOR.

Jeitcreua naGopanta npn 0DHADY/KEHHH 3aropaHHs Ha obCnyRHBASMOM  YUACTKE.
Crnocobsl  onopemenus o nmowkape., lleppuunsie  cpejicTia CTAIHOHAPHEIE  CHCTEML
MOKAPOTYIICHIA: CXEMA, YCTPOHCTBO, HAZHAUCHHE, MPABHAA [TOTHIOBAHMIA,

DnexTpobesonachocTh, [IpHHMHEL SNEKTPOTPABMATH3MA. AUMTHEE MEPHI: JAIEMICHHE,
JaHyNenne, 3AMUTHOS OTIINOYEHHE, OIPKICHHE M Ap. Mepet GesomacHoctd 1npu pabore ¢
anekTpoobopynorannen, JleiicTeUe IMERTPHHECKOTO TOKA HA OPraHuiM  HEI0BCKA. Buast
NOPMKEHUA ~IEKTPHUCCKHM  TOKOM; (aKTOPhl, OHPSASIMIONINE  OTIACHOCTh  MOPAKEHIA:
ANEKTPUMECKOE  CONPOTHRICHHE TeNa HeNOBCKA, BEIHUMHA CHULL TOKA, MIHTEALROCTH
posaelicTBIA, TYTH TPOXOMKICHHA, uactota Toka U ap. OcpoboxacHue TOCTpajasiiera ot
neficTBMA TOKA; NpaBAna ®  Cnoco0m  OKasauMs NEpBO  TOMOLUM  TOCTPANABIIHM - OT
MELTPHYSCKOIO TOKA.

OrGop »n npurorosienne npob

MonsTtHe 0 cpenneil npobe, Cocras H METOAMKA 0TOOPA cpe/ei npo0el. 3aBHCHMOCTE
TOUHOCTH AHATH3A OT NPABHIBHOCTH W TiarensHocTH o1Gopa npod. Yeranosaenne cnocoba
orBopa; Tpebosanu ¥ Toukam orbopa npoo.

O16op npob razos, Mowstwe o Bpemenn oTdopa npob. XapakTepucTHka npod: cpenHei,
BEpXHC, IeHTPANLHON, HIKHeH, clouHOil nepHoYeckoil 1 pazosoii. BeiGop BroB cocyion B
3ARMCHMOCTH OT MPHPOZE! AHATHIHPYEMOTO raza  o0kema npoos.

[Tpuemnl oTOopa npol TA3a B rasoByIo MUNCTKY, IBAKYHPOBAHHYIO Konby, acuuparop.
OauakoMiaeane co cmocofaMi XpaHeuus npod ra3os B rasOBLIX [MHIESTKAX, ACTIHPATOPAX,
razomerpax i 1afopaTopHeix rasroabaepax. [TonsTie o PacTROPHMOCTH Iason B BOJC. OrGop
npob sakocteii. KoHeTpykina npobooTHOPHIKE; 3ARHCHMOCTE OT BHJA AHATHHPYEMOH
FWUAKOCTH (KHCJIOTHL menous, Hedrenponywra # jp.). llpasuna orbopa ¥ xpamenns npobd
arpeceHsieX B aerydx oxmmkocted. Ipuemst orGopa npod w3 Menkoit Tapsl W DoTRIINX
peaeppyapos. O16op mpod HeNpeprIBHO TEKYIIMX KHIKOCTEH # NOTYAHIKHX BEHICCTH,

OtGop npod  Teepieix  Bemects. [lpomenenue  pasiesku npod, HIAMEILMeHHe,
nepeMeliBanne, coxpaHenue. Brimonnenne STHX onepaliiii  BpYUHYIO MIIH  MAUHHHEIM
criocoGoM. OanakoMiieHHe €O CTANBHON CTYnKoi, ApODHIKAMH, NapOBLIMH  MEIIATKAMH,
MEXAHHYECKHM HCTHPATEIeM H COKPATHTEIEM.

ZapscuMocTs criocofa orhopa npol THEPILIX TE OT COCTOAHNA MATEPHANL i VIIAKOBKH.
OrGop neprrunoil Tpobsl CHIMYTNX MATEPHATOR HYTIOM. Yerpoiterso 1 pasmepht utyiia. Orbop
nepsruHLx npof Meranmon, OGpaboTka n pasjienka orobpapnsx nepsrdinx npod, onatue o
BETHYHHE HABCCKH U XHMIMECKoro ananmsa, OT60p aHaIHTHIECKOH KOHTPOILHOH NPOBEL.

OcHOBLI METO/1 CTIEKTPAILHOTO AHAIHIN

DUANIECKAs CYIHOCTL METOd CHCKTPAIBHOTO AHANH3A. IMHCCHOHHBIH aroMusti #
abeopOUHOHHBIT MOICKYIAPHBIT METO/IL CHCKTPATLHOTO AHATI3A W X npuMeHenne. AToMHbIH
crektp u crpochne aroma. CyIHHOCTh ATOMHOTO CHEKTPAIBHOTO AHAIH3A. Boabyanenne
BEMICCTBA M HHTEHCHBHOCTH  CHCKTPANbHBIX  JIHHMI. 3aBHCHMOCTD  HHTECHCHRHOCTH
CHeKTPAIKHEIX JHHHA OT KOHUCHTPAUMH ONpPEJIe/aeMOro HMeMenTd. Venopua Bo30ymKACHHA
crnexTpaneHeX mHHAL. CymHOCTs METONOB HIMCPCHHS HHTCHCHBHOCTH. [Mouste 0 BHAAX
ratoporo paspaga. [Ipumenenne yrosBoro W HCKPOBOIO paspsion U pO30YIKJACHHA BEOICCTRA,
Cympocrs mnamenn. Henonsiosanye NIaMEHH B CHCKTPAILHOM —aHATHIC. [lpouecest,
NPOTEKAIOLINE IPH BBEACHAH AHATIIHPYEMOrO BELIECTBA B HCTOUHNK CRETa.
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Cymuoers muzyansuoll doromerpun. CymHoers w naspauenue Qororpauueckoi,
GoTosnekrpaveckoit  perncrpaumd o doroMerpHn. XAPAKTEPHCTHHECKAN — KpHBag
(poroaMynsCcHN. ATOMHBIH IMHCCHOHHEI KaMECTBEHHLIH AHANAS, €r0 CYIHOCTE H HATHAMCHHE,
UyscrsurensHocTs  anainia, CymHOCTE METOMa AHANHM3A  MHCTRIX  BEIISCTB.  ATOMHEIH
IMHCCHOHHBIH  KOJHYCCTBCHHLIH  AHAMHM3, €ro  CYIIHOCTh M HasHauyenue, Jlomyerumere
PACXOMKICHIEA MEHIY NapauiebHbME anaiusami. BiusHue coctasa ¥ CTPYKTYpPh! npodul Ha
MHTCHCHBHOCTE CHEKTPATLHBIX smauil, Monekynspusil  aGeopOUMOHHBI  CHEKTPAILHBIH
AHAIHI, ero CyYIHOCTL 1 naznayenne. Monexkynaprne criekTpht. O0ume csejienus 0 npubopax,
NpPHMEHAEMBIX NPH CIEKTPATBHOM aHATHIE.

TexHojorus Ka4ecTBEHHOTO H KOJHHMECTBEHHOTO AHANH3A METAION W CIUTABOB.
[TosyHenue CHeKTPOIrpaMM HEMEHTOB, UX paciHpOBKI.

AHATHTHYCCKHE JHHHH. ATIac ajaIHTHHECKHX JHuui, YCIOoBHE TOMOJOTHYHOCTH
nupii, Bamsude Tpersux onementop. Buibop oranomos s apanusa. OcoOsie  ciyuad
FrATOHHpoBaHKe, TeXHONOrHA NOCTPOSHHA TPABHPOBOMHLIX Tpadgukos no araronam. Meron
nobaBok, €ro ocobeHHocTH. Perscrpanus CnexkTpoB, asWIN3 XAPaKTepHCTHYCCKHX KPHBHIX,
OLEHKA KAYECTBa PerueTpalluy CIeKTPoB,

TexHONOIHA JOKAILHOIO CHEKTPATBHONO AHATHZA METANIO M CHNaBOB, 3amadd W
crocodbl JIOKAMBHOIO anannia, TeXHHKA BRITOMHEHHA JOKANBHBIX HCCICIOBAHNI H AHATH30B,
Texuonorua onpenencHus Manux nprmeceil, 3a7a49n ¥ IPHIIHILL AHAIMIE YHCTRIX BEIECTH.
Cospementbie crocodhl CHNEKTPATEHOTO AHANMIA HMCTLIX METAIIOB, HX OpeHMYMiecTsa H
HEAOCTATKH. AHLIH3 METAUIOB BhICOKOH HHCTOTE NPAMBIM  CHOCO0OM M clocoDaMu,
OCHOBAHHBIMH HA (pHIMYecKoM oborateHun npod 1 (ppaKMOHHOH JHCTHIUIAIIHH,

[Mogroroska cwipes s oforamenns  npobel,  o0e3BOKHBANME W JApyTHE
BCHOMOTATensHEE onepaunn. [opsaok nposeierns oboramenns. Merojisl NpeABAPHTCIBHOTO
oboramenuns npod, INposeienne ananmia METLUIOR H CIUTABOER HA COJICPIKAHHE 4308,

TexHomorus AHANH3E PACTBOPOB, OKCHIOB, conei, (ropuios, (UIOCOB, UUIAKOR,
OCHOBHBIE OIIEPALIMH 110 [PHIOTOBICHHIO CTAHIAPTHRIX THTPOBAHHLIX PACTROPOR, NMpaBkIa HX
xpaHeHus. Pacyersl, CBAZAHHLIC C NMPHTOTOBICHHEM CTAHJAPTHRIX THTPOBAHHBIX PACTROPOR,
AHLIH3 CMA30MHBIX Macell Ha MeTaHYeckine npumMeck. OCHOBHEIE ONEPAITH [IPH TPOBEACHHH
CHEKTPANLHONO MHKpOAHAMH3A. TeXHOMOTHA NO/ICHeTa TOYHOCTH anann3a. PopMyisl pacyera
BOCHPOHIBOAMMOCTH METOIHK anannsa. MexnabopatopHslit KONTPOIE NOTOBOMH MPOIYRITHH.

[Mposejernne ananusa METAIIOBR H CMIABOB HA COASPHKAHHE rasoB. TeXHOMOTHS ananH3a
pacTeopoB, OkcHuos, coneil, dropuaos, Quuocon, wnakos. OcHOBHBIE ONEPALHH 110
HPHIOTORIEHHIO CTAHIAPTHRIX THTPOBAHHLIX PACTBOPOB, IpaBHIa HX XpaHeHHA,

Pacuersi, CEE3AHALIE ¢ IPUIOTOBICHHEM CTAHAAPTHEIX THTPOBAHHLIX PACTBOPOR, AHAIN?
CME30YHLIX Macen Ha MerannuueckHe npuMecH. OCHOBHBIC ONEPALHH [PH  [IPOBENEHHH
CHERTPUIBHOIO MHKpOaHaInia. TexHonorns moacdera TOMHOCTH ananusa. (DopMyIsl pacHeTa
BOCOPOHIBOAMMOCTH METOINK anamiia, MexnabopatopHbiil KOHTPOIL FOTOBOR MPOIYKIHH.

Ocuonst dororpaduyeckoii onrurn u dorogena

[lpuposa ceera. [lpsMonuueitnoe pacnpenenenme ceera. Cropocrte cBera, CreToBoi
notok. Cuna ceera. OCBCHICHHOCT. 3aK0HE oCBelneHnocTH. OTPamKeHEE 0 IPENOMITgHRE CRETA.
ITpoxoaenne crera Yeped Npos3paunyio [UIACTHHKY C napaLesbHEMA rpanavu. Jlucnepens,
[IpoxoikaeHHe cBeTa Hepes Mpo3padHylo Tpexrpannylo npuimy. Pasnomenne Gesioro cpera B
ciiekrp. Murephepennus v audpaxuns  ceera. Cnektp  2IEKTPOMATHHTHOTO  HANYHEHHA,
O61acTH CHexTpa MERTPOMArHHTHOIO HRIYYCHHS, HX NOAYMEHNE H HCIOAL30BAHHC B TEXHHKE.

Jumael,  Onrudeckas  cxema Jjun3.  Onrudeckue  1pHOOPE:  1yna, MHEPOCKOIL
CperouysersaTenbible  pemtecrsa.  CeerouyseTeHTenbuas  amyiabens,  Qortorpaduucckan
nnacTuHKa, ee croifcta. [lponeccs, nporexaionme B aMyiabeuH 1pH Qotorpadmpopanim,
[possiense w3obpakenna; npossasiomue sewecrsa. Cocras npossiaTeis, OHKCHpOBaHHE,
dukcupyompe pemecrsa. Cocras ukcHpyomero pacrsopa (sakpenurens). [lpouece cyukn
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nnacruiox. TOCTH Ha (OTONAACTHHKH JUIH CHEKTPANBHOTO AHATH3A. [lpasuna BeIOOpa
dotorpaditecknx WIACTHHOK.
Texuoaoris I'Ip'l]'ﬂw.lﬂlllﬂ ﬂtlﬂlﬂ']]ﬂ-.llhllﬂl'ﬂ AHAIN3A

Knaccuukanns MeTofoB HAOMONSHHUA, PErHCTRAIME H oTOMETPHH  CHEKTPOB.
XapakTepUCTHRA KAIKI0H KATETOPIH, Ipauna seGopa Metofa anamnsa. Busyanbibie METO/b
paGmoIenns ¥ (POTOMETpHA CreKTpoB. TpefoBauus, NpEIbABIACMEIC K Kauecthy npob,
[Mpasnia MOArOTOBKH aHANHIHPYCMBIX 06pasion W ANMEKTPO/IOB K anatuly, MeTos BseacHis
HANHAMPYEMOTO BELICCTRA B HCTOMHHK CBETH. [Mpasiia suiGopa Meroja. CTHAOCKOMIMECKHH
meton, Crunomerpuvecknii merom, Texuuka paboThl €O CTHIOCKONAMHA M CTHIOMETPAMI.
VeranopKa pesHMon paboTsl TeHEpaTopOR.

Moromerpus. [lpuMenenne BUIYATBHBIX METOAOR B IMHCCHOHHOM  CITEKTPAIIbHOM
ananuze, Potorpaduueckas perucTpanus H doromerpua. PororpadHpoBaHiE CHEKTPOR.
[Mocrpoenne  XapaxTepHCTHHECKOH kpusod, Meromst  hororpadteckoi (oToMeTpHN,
OIpEENenne OTHOCHTEIBHOH HHTEHCHBHOCTH AHHHI 110 PAHOCTH MOYEPHEHNIT CTEKTPANIBIBIX
anEnit: Merog QoroMeTpuueckoro HuTepdepoOMETPHPOBAHIA, ONPEICICHAC OTHOCHTENLHOM
WHTCHCHBHOCTH CHICKTPAILHBIX ITHHNH 10 XapakTepucTHIeckoll KpHBoil. Texuura paboTel co
criexrporpadiaMy.

Gotorpaduueckie  METON  POBEICHHA  KOIHHECTHERHOTO ananusa,  Meron
MOCTOARHOIO IPaHEa N0 OAHOMY MITH JIBYM STATOHIX. Metoz Tpex stanonos. Metoa aodasox.
doToIeKTPHHECKAn PerHCTpalud 1 (OTOMETPHA. Texuuka nposesienns HoToINMEKTPHUCCKOH
perucTpaniy i GOTOMETPHH. Texuuka padoTs ¢ (pOTOINEKTPHUECKAMH AlITIApaTaMH. Tounoers
doToanekTputeckoif  (GOTOMETPHH. KonuuecTennpii  amamns ¢ QoToeKTpHYSCKOl
perucTpatmeii ciekTpos. MarTophl, OMPENCIAIOUIE TOTHOCTE aHaTHIA,

KauecTsenublii AHATHZ., 3amadil H  METONbl KAYECTREHHOTO AHATH3A, Criocobm
noAroToBKH 0Gpasnos K anasuly. TTpasBina NONL3ORAHHA HIBCCTHEIMH ClieKTPaMH-HOPMATAMHE.
MeToasl onpefeennn JUIHHE BOIH CHCKTPATLHEIX auawii, VaenmuduKanns ClerTpalbHEIX
muAwil o armacy # rabnmuam. Texnuka paboThl ¢ HIMEPHTEILHLIM muxpockonoM MHP-12.
Texunka paboThl € FOPHIOHTAIEHEIM  KOMOAPATOPOM M3A-12, Metoas! KauecTHBEHHOTO
onpeneneHis MEMEHTOR B CTANAX H IBETHRIX CILIABAX. MeToasl TIOAYKOTHUCCTBEHHOTO
qanuia. TexHuKa OpOBe/ICHHA MApPKHPOBOMHOrO aHWIHIA. UyBCTBHTENLHOCTE  METOMI0B
KAUECTBEHHOTO AHATN3A.

KomuuecTaennbil anama, TpeGosanus k sranonam. Habop 9TanoHos, BRG0P HTANCHOR.
OcoGennocTs BHOOpPa AHANMTHUCCKUN JTHHHHE Ui PAsTHIHEIX KOHIEHTPALH 3EMEHTOR.
[Mocrpoerue rpajyHpoOBOMHOIO rpatika. Meromuka onpeseenis MPOUEHTHONO CONCPRati
HIEMEHTOR [TPH TOMOLIE [Pa/1y HPOBOTHEIX rpaukos. TpeBosanus, MPEABABIACMBIE K KAUCCIBY
ipod 1 ananuIos.

Peructpamus, PACHETh, 0TEHKA 0 I0KYMCHTHPOBAHIE PLIyILTATOR

Bejenne 1aGOpatopHOro SKypHATA, 3annced, Benenne aaboparopHOTO KYpHANL
[pasuna ero oQOpPMICHAS, 3aNOAHEHHA H pejtenne sanmcedt. [lpasmaa  yuera npod u
o0fhOPMICHHS COOTBETCTBYIONLEH TOKYMCHTaIIHH, Odopmiaenne 1 3anONHCHHE AYPHATA.

Maremarinueckie Mojenn oOpaboTKH CTATHCTHHECKHX JAHHBIX. MaremaTHHecKue
mozenn 00paboTKH CTATHCTHHECKHX JaHHEIX. OBpaboTra pe3yILTaTos.



OPIAHM3ALMOHHO-NEJATOrHYECKHE YCJIOBHAH

000  «¥YTIL  «llecnay  pacnojaraer  MarepHaibHO-TexHuueckoll  DGasoil,
COOTBETCTBVIONCH  JACHCTBYIOUHM  NPOTHBONOMAPHEIM  NPABHIAM W HOpMaM  H
ofiecrieunBaiomeil  NPOBCICHHE BCEX BHIOB JMCUMIDIHHAPHON M MERUMCLHINTHHAPHOH
NOANOTOBKH,  NpakTHdeckoli ®  mHaywHo-Hecnaeuopatenbekofi  pabot  caymarened,
(PEIYCMOTPEHHEIX Y4eOHBIM NIAHOM.

Peanusanus JONOTHETEIEHOR MpOrpaMMEL oDyueHns obecneunBaeTe
ITPENoIABATEILCKHM COCTABOM, YAOBICTROPAIOUIMM CIIS/IYIOIMNE YCTOBHA:

-  H& JIOJGKHOCTE TIPENOJABATENR  HAZHAYACTCA /ML, HUMEWINee cpeaHee
npopeccronabHoe 0OpaoBanie - NPOrPaMMBl TOATOTOBKN CISIHATHCTOR CPEAHErD IBCHA HITH
peiciee oOpasopanne - Gakaiaspuar, HANPaRTCHHOCTH (NPOQUIL) KOTOPOro, KAk MpPaBmilo,
COOTBETCTBYET NpenogaBacMoMy y4eOHOMY TIPEAMETY, KYpey, MHCUMIUIHHE (MOAYII0),
JlonomauTensioe npotdeccuonansHoe ofpazopanne Ha Oase cpeaHero NpodeccHOHWILHOID
ofpazoBanns  (MPOrPaMM  TNOJAIOTOBKH  CHEHMATHCTOR  CPEHEr0  3BeHa) WIH  BHICIICTO

obpazopanus  (Daxanaspuara) - npoQECCHOHANILHAR  NEPCNO/INOTOBKE, HAUPARICHHOCTD
(mpohHiL) KOTOPOR COOTBETCTBYET MPEMmOIaBaAeMOMY yaeOHOMY npejaMeTy, Kypey, JHCHHIIHHE
(mopymo). [lpw  oTeyTeTRAM  nejarorsvueckoro  ofpasoBanua - JIONOIHHTCALHOC

npodeccHonatbioe  obpasosanne B ofaactu  tpoecCHOHANBHOIO 00pajopanus u  (wim)
Ipod)ecCHONANLHOTD OBYHEHNUS; AOMOIHATENLHAN NPOPECCHOHATLHAA TPOrPAMME MOKCT OhITh
OCBOGHA 10Ce TPYA0YCTPOiicTRa;

- HPOXOMMTE B YCTAHOBIGHHOM 3akoHojarenketBoM Poccuiickoi Deepanun nopajKe
ofyuenne 10 JOUONHHTEALHBIM  TPOQECCHOHMILILIM  NporpaMMamM 1o npodmmo
MeAroruiIeckoi NeATeNsHOCTH HE PEXE OHOT0 pasza B TPH 1'0a;

- onert paGorsl B oOnacTH  NPOQECCHOHATEHONH  JEATENBHOCTH, OCBAMBACMOMH
oByualomuMHucs B (HIH) COOTRETCTBYIOUISH NPernofaBaeMoMy yuebHOMY NpeiaMery, Kypey,
THCHHIIEHE (MOIY/II0), ODA3aTENeH Ui NPeHofaBana 1o npoheccHoHanbHoMy yueOHOMY
HMETY nporpaMm npodieccHoHaIBHOTO 00pa3oBaiud 0 OPH HECOOTBETCTEBHH HANPaBICHHOCTIH
(npoduns) oGpasoBanns NpenoaBaeMOMyY yuelHOMY TpeMery, Kypey, AUCHHIIIHEE (MO/1YIUO0).

Ocobrie  yenosus jiomycka & paboTe: OTCYTCTBHE OIpaHiNcHHE HA  3aHATHC
NeJarorHueckoil  JIETENLHOCTEIO,  VOTAHOBJEGHHLIX  3aKoHonatenscrsom  Poccniickoit
Menepatiiun; HPOXOKACHNE 00ATATENBHEIX NPE/IBAPHTENBHBIX (IPU HOCTYIIEHHA HA paboTy) |
NEPHOIMYECKHN  MEIMUMHCKHX  OcMOTpoB  (ofcneposannit), a  TaKke BHCOUCPEIHBIX
MEIHIHHCKHK OcMOTpPoB (oDcnenoBanunii) B NOPAJKE, YCTAHOBICHHOM 3aKOHOAATE/ILCTBOM
Poccniickoil demepamii; NpoXO¥ICHHE B YCTAHOBIEHHOM 3aKOHOAATENLCTBOM PoccHiickoi
Menepaltiy NOPs/AKe ATTCCTALHN HA COOTBETCTBHE SAHHMAEMOH JI0JDKHOCTH.

CrenuaibHeie NOMEmeHHs npeacTapafioT coboil yuedusie ayHTopHl LU HPOBCACHHA
FAHATHI JEKUHOHHOTO THIA, 3aHSTHI CeMMHRPCKOrO THIA, IPYIIOBBIX B HHANBMIYAILHBIX
KOHCYABTAIMIL, TeKyIlero KONTPOA, NpoMexyTodnoil w wrorosolt arrectaimm. YueOubie
KAACCHl  YKOMIUICKTOBaHBl CHELHANHIHPOBAHHOH MeDeibli0 W TEeXHHYSCKHMH  CPeICTBAMH
ofydenus, CIYKAUMMI U1 IpeacTasienns yaeonoil unopMaring ciymaTenm.

Vupemaenne obecneveno HeoGXOAHMBIM KOMIUIERTOM JIHLCHIHOHHOIO [POrPaMMHOTO
obecTedens.

Cnymarems 000 « VT «llechas MoayHaloT AOCTYI K HEHATHBIM H (HIH) 2ICKTPOHHBIM
ofpajoparenbibiM ¥ MHQOPMAIMOHHBIM PECYPCaM HPOrpaMm, 10 ‘KOTOPBIM OHM MPOXOJAT
ofydenne, IMevarunie 0 (HnM) AeKTpoHHBIE 00pazoBaTelbibic H AHHOPMALHOHHEE PECYPChI
YKOMIIJIEKTOBAHEL  Y4eOHO-METOMMMECKHMHE  MATCPHATAMH, B T TCHATHRIMH W (Hin)
VICKTPOHHBIME  yueOHmMH  uijanmsmy  (Brmovas  yueOumkn  u yweOupie  mocobus),
BHACOMATEPHANAMH, MCTOAHYECKHMH  MOCOGHAME, PacHevATKAMH, BCIOMOTATEMLHOH H
cnipasounoil mudopmaimei, cchlakamu Ha pecypest B cerst Huareprer u apyroi nONE3HOI
KOTOPBLIX MOMLIOBAHNE HMH HC HOIYCKAETCH,
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VCIA0BHS PEATHIAIIHHA POI'PAMMUBI

I. OBydenne nposoanTes B 0GOPYJOBAHHEIX yueOHBIX KaOHHETAX € MCNOIL30BAHHEM
yueGHo-MaTepUATbHOI Gassl, COOTBETCTBYIOUIEH YOTAHOBACHIBIM TpeboBALIIM.

[MpoaomARTEIRHOCTE YHEOHOTO Haca TeOPETHHECKHX H NMPaKTHHECKHX FUHATHIT 1O/DKHA
cocrasaTh | akaneMudIecknit qac (45 MUHYT).

2. [llenarornueckne  paDOTHHEM,  PeANM3yIONIHE  MPOFPaMMy,  COOTBETCTBYIOT
KBATH(QHKAIMORABIM  TPeOOBAHMAM, YKA3aHHBIM B  KBATM(IHKAIMOHHBIX CHPABOMHIKAX 1
npodeccHOHAILHBIX CTAHapPTaX.,

Ofyuenne NPOBOAT MPENONABATENN, HMEIONIHE BhICIEE 0OPA3OBAHHE, OMEIT padoT B
chepe npoeccuonansoro ofpazosanus, NpodecCHOHLILHOIO 0BYHCHNS, OMLIT NPCHOIABAHHA
[0 MPOTPAMMAM TTOBBIIEHHA KBATH(HKAIHH.

3. HudopMamHonio-MeTOMHIECKHE YCIOBHA PEIHIAUMNRE TPOTPAMMEL
o yueOUBI MITaH;

o yueGHAA MporpaMma;

® METO/IHYECKAE MaTEPHAIE! H paspaboTkm,

® DACTIMCAHHE JAHATHI:

stecT (Gunerst).
KOHTPOJIb H OLIEHKA PE3VJILTATOB OCBOEHHSA ITPOT'PAMMbI

Ouenia KauecTsa MoJAroTOBKH, BEIIOYACT TL‘K}"I.I.I,HH KOHTPO/Th H HTOTOBYIO aTTECTalHI,

Texkymmii KOHTPONS W WIOTOBAd  ATTECTAMA NPOBOAHTCH  OGPAIOBATCILHEM
yHpeRICHHEM 110 PE3YARTATAM  OCBOSHMA  NpOrpaMM  yueOHRIX — JHCLHIINH M
npodecconasHEX Moy e, DOPMBI H YCIOBHS TPOBECHNS TEKYIIETO KOHTPOIS i HTOroROH
ATTeCTAIHN JOBOIATCH 0 chenenns oDy aomxes B Hadane ody1eHns,

K wroropoit arrectamMd  JOMYCKAIOTCA  NMIA,  BHINOIHMBINHE  TpeOOBAHHA,
NPEAYCMOTPEHHEIE TPOTPAMMOIl M YCTIENIHO NPOMEUNHE BCE ATTECTAUHOHHLIC HCIBLITAHNA,
NPEIYCMOTPEHHBIE NPOrpaMMaMn  yueOMBIX JIHCIHILINH  H npodiecCHOHAIBHBIN - MOJY/ICH,
ATTECTAIMOHHON  KOMMCCHEH  [IpOBOJMTCA  OUCHKA  OCBOCHHRIX  BBUIYCKHHKAMH
npoheccHOHANEHEIX KOMICTCHIME B COOTBETCTBHM € COTNACOBAHHBIMH C paboTonaTenamMu
KPHTEPHAMH, YTBEPAICHHBIMH 00pa30oBaTENBHBIM YIPEHUICHHEM.

Jliitas, TPOIIEIMM COOTBETCTRYIONIEe OOYUeHHE B NOAHOM ODBEME W aTTecTalmio,
ODPAIOBATEILHBIMI YUPEAKICHHAMN BLIAIOTCA IOKYMEHTE! YETAHORICHIOTO 0Gpasila,
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