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AHHOTAIIUA

OcHoBHas mporpamma TnpodeccrnoHanpHOro o0ydeHuss mo mpodeccun padouero «JlabopaHT
CHEKTPaJIbHOTO aHaimu3a» 2-7 pa3psaaoB pa3paboraHa ydeOHO-MeromaumveckuM otaenom AHO JIITO
«leHTp NOAroTOBKHU KaapOB» B COOTBETCTBUU ¢ DenepanbHbIM 3akoHOM 0T 29.12.2012 N 273-®3 «O6
obpazoBanuu B Poccuiickoit @enepanuny, [Ipukazom Munnpocsemenus PO ot 26.08.2020 N 438 "O6
yrBepkaeHuu [lopsiaka opranu3anuu 1 OCyIIeCTBICHUsI 00pa30BaTEIbHON JESITEIbHOCTH M0 OCHOBHBIM
nporpaMmaM mpodeccnonagbHoro odyuenus” (3apeructpupoBaHo B Muniocre Poccun 11 ceHTa0ps
2020 r. N 59784), Enunaeim tapudHo-kBamubukarroHHsiM cripaBoununkomM ETKC § 148-152, 152a.
JlaGopaHT cieKTpaabHOTO aHayn3a 2 -7 pa3psiia., ¢ y4deToM TpeOoBaHUM 3aKa3yuuKa.

HopmatuBHBIIT CpOK OCBOCHHUS ITPOrpamMMBbl 256 4acoB npu 09HOM popMe 00yUeHHS, C TIPUMEHEHUEM

JAUCTAHIITMOHHBIX TEXHOJIOTHH.

Pazpaborumnk: Umnusszosa E.H.

PaCCMOTpeHO " YTBCPIKACHO Ha 3aCCHaHNU MeTOﬂHqCCKOﬁ KOMUCCHU:

ITpotokom Ne I1-07.1-23 ot «03» urons 2023r.



INOACHUTEJIBHAA 3ATINCKA

1. Ieab peaau3anuu NPOrpamMMbl:

Llenbio peanu3anu MporpamMMsl sIBIsieTcss OPMHUPOBAHUE Y CiIyIIaTesnell mpodecCHoHaIbHBIX
KOMIIETEHIIMH, HEOOXOAUMBIX i MpO(EeCcCHOHATBHONW JEsITeIbHOCTH, W3Y4YEHHE YCTPOHCTBA
00OpYyIOBaHUS M TEXHOJOTMH BBHIIOJIHEHHs] Pa0dOT, NMPHOOpETCHHWE 3HAHWK, YMEHHH M HaBBIKOB
0€301acHOTO BBITIOJIHEHHS paboT B oObeMe TpeOoBaHUH K KBaMM(pUKAIHMKU «JIabopaHT CIEKTpaJbHOTO
aHanmm3a» 2-7 paspsaos. [IppoOpeTeHne TeOpeTHIeCKUX 3HAHHUI U MTPAKTHYECKOTO HABBIKA BBITIOJTHEHUS
paboT MOBBIMICHHON OMAaCHOCTH MO CMEXHOH mpodeccun. K KoHIy 0OydeHUs CIyIIaTenu IOJIKHBI
HAYYHUTHCS BBINOJHATH PabOTHI, MPEIYCMOTPEHHBIC KBATU(UKAIMOHHOW XapaKTePUCTUKOH, B
COOTBETCTBUH C TEXHHUYECKUMH YCIOBUSIMH M HOPMaMH, YCTAHOBJICHHBIMU Ha TPEANPUSITHH 1O JTaHHOU
npodeccuu U KBaTU(PUKAIIUH.

TpeboBanus K 00pa30BAHMIO U 00yYEHHIO.

[TpodeccrnonanpHoe 00yYeHHE - TPOTPaMMBbI TPO(PECCHOHATBHOI MOATOTOBKHU MO MPO(ecCHsiM
pabouux, MpoOrpaMMBbI MEPENOrOTOBKH pabouuX, MPOrpaMMBbI OBBIIICHUS KBATU(UKAIUN pabounx

Tpynoemkocts 00y4eHust
HopmaTuBHas TpyJ0€MKOCTh 00y4eHHs IO JaHHOU MPOrpaMMe COCTaBISIET 256 4acoB.

dopma 00yueHust
CDopMa O6y‘~I€HI/I$I O4Ha#A, C IPUMCHCHHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH.

2. Ilnanupyembie pe3yabTaThl OCBOECHHS MPOTPAMMbI

K koHIly 00y4ueHus KaxIblii pabourii TOMKEH YMETh BBIIIOJIHATH PabOThI, MPEIyCMOTPEHHBIE

KBaJTM(DUKAIIMOHHOM XapaKTePUCTUKOM, B COOTBETCTBUU C TEXHUYECKHUMH YCIOBUSMUU HOpMaA
MU, YCTa-HOBJICHHBIMU Ha MPEANPUATHH, IO JAHHON IpOo(decCuu 1 KBATU(PUKAIIH.

JlabopaHT cieKTpallbHOTO aHanu3a 2 - i pa3ps

[TpoBeneHNEe Ka4eCTBEHHOTO M KOJTMYECTBEHHOTO CIIEKTPATbHBIX aHATN30B. [loaroroBka
ANEKTPOIOB U MPoO K aHanu3y. [IpuroToBneHne craHapTHHIX PACTBOPOB MPOSBUTENS U (PUKCAXKA.
[ToaroroBka crniekTpalbHOM amnmapaTyphl, cCheMKa, GoTo00padoTKa (HOTOMIACTUHOK U U3MEPEHUE
CHEeKTporpaMM. BkitoueHune u OTKII0YeHHe KBaHTOMeTpa. Beimonnenne otorpaduueckoro
KOJIMYECTBEHHOTO CIIEKTPAIBHOTO aHAJIH3a:

—  4yryHa;

—  VIIEPOAMCTHIX U CPETHEICTUPOBAHHBIX CTAJICH HA JISTHPYIOIINE JIEMEHTHI,

- [BETHBIX METAJJIOB U CIUIABOB HA MX OCHOBE TOJI PYKOBOJICTBOM JlabopaHTa OoJiee
BBICOKOH KBaJIU(PUKAIIUH.

JIOJDKEH 3HaTh:

- o01I1e CBeIeHUSI:

- 00 omnrTuHke;

—  ¢ororpaduu;

—  DJIEKTPHUYECTBE;

—  XUMUH;

—  METOJI CHEKTPAbHOTO aHaN3a;

- CYITHOCTh METOJIa TPEX ITAIOHOB;

—  XUMHYECKOoe 0003HAYCHHE JICTUPYIONIUX PJICMEHTOB;

—  Ha3HAuYCHUE PA3JIMIHBIX JICKTPOIOB IS CIIEKTPATLHOTO aHAITN3a;

—  mpaBwiIa OOpaIIeHHs ¢ PEaKTHBAMH U KHCIIOTAMU;

—  TpeOoBaHUs, PEABSBISIEMBIE K KAYECTBY IPOO W aHAIH30B;

- OCHOBHBIC TTOJIOKCHHS KOJTMYECTBEHHBIX M KAYECTBEHHBIX METOJIOB aHAIN3A.



JlaGopaHT CHEeKTpaIbHOTO aHau3a 3 - i pa3psn

CocraBieHue miaHa CbeMKH U ChbEMKA CIIEKTPOrPaMM C LIEJIbIO BBIMOJIHEHUS KaU€CTBEHHOTO
¢dororpaduyueckoro CeKTpalbHOTO aHAIN3a MPOCTHIX 00bEeKTOB. [IpoBepka NpaBUILHOCTH pabOTHI
(OTO3IEKTPUYECKOH anmapaTypbl:

—  J0rapu(MUYHOCTb;

—  DJEKTpUYECcKasl BOCIIPOU3BOJIUMOCTb;

—  (oTo3IeKTpUYecKas BOCIIPOU3BOAUMOCTb.

[TepeBox poOBI B pacTBOP MJIN B OKUCEIL.

Brimonnenue gportorpaduueckoro KOJIMUECTBEHHOTO CIEKTPAIbHOTO aHAIN3A:

—  UYI'yHOB,

—  YIJIEPOAMCTHIX U CPEIHETCTUPOBAHHBIX CTAJICH HA JIETUPYIOIIHNE IIEMEHTHI,

—  IIBETHBIX METAJUIOB M CIUIABOB HAa MX OCHOBE.

[TonykonuyecTBEHHBIN aHAIU3 CPEIHEIETMPOBAHHBIX CTAIeH Ha CTHIIOCKONAX.

JlomKeH 3HaTh:

— OCHOBBI ONTHKH, (hOTOrpaduu, HMEKTPUIECTBA U XUMHU;

—  OITUYECKHE CXEMBI M TUIIBI CIIEKTPAILHBIX IPHOOPOB;

—  YCTpOHcTBO MUKpPO(OTOMETPA;

—  IPUHLUNHAIBHBIE CXEMbl HCTOYHUKOB BO30YKICHMUS;

—  METOjbl U3MEPEHUS HHTEHCUBHOCTH;

—  METOjibl IOCTPOEHUS IPAJyUPOBOYHBIX IPa(hUKOB;

—  JIOIYCTHMBbIE PACXOKACHUS MEXIY MapauleIbHbIMU aHAIU3AMU;

—  MeTojbl (OTOMETPUPOBAHUS CIIEKTPOB;

—  OCHOBHBIE CBEJICHHS O CTPYKTYPE METAJUIOB M CIUIABOB.

JlaGopaHT cekTpajlbHOTO aHanu3a 4 - i pa3psn

BeinosnHenne HecTaHJapTHBIX (OJMHOYHBIX) AHAIU30B CIIEKTPOXUMHUYECKUM CIIOCOOOM.

KoHTposb 3a kauecTBOM MOJATrOTOBKH METAJUIMUECKUX MPOO, JJIEKTPOI0B. XUMHUUECKas
MOJIrOTOBKA MTPOO MPU CHEKTPOXUMHUECKUX METOAAX aHAIM3a MAJIbIX KOHLIEHTPALUHI U IPUMECHBIX
AJIEMEHTOB COTJIACHO pabo4nM MHCTPYKUUsAM. [lomyuenune okuciioB metaiios. [lpurorosnenne
CHUHTETHYECKUX TAJIOHOB U CTaHJAPTHBIX PACTBOPOB. BHINOIHEHNE KOTMUYECTBEHHOTO aHAJIN3a IPoo
METOJIaMH CHEKTPOXUMHUU. KauecTBEHHOE U KOJIMYECTBEHHOE OIPEIEIeHHE COCTABISAIONINX B
KapOIPOYHBIX KOPPOZUHHO-CTOMKUX CTaJISAX, CIUIAaBaX U B THTAHOBBIX CILJIaBaXx.

Boinonnenue konnyecTBeHHOTo (poTorpaduyeckoro U hoTo3IEKTPUIECKOTO CIIEKTPATHHOTO
aHaJIn3a 1o pabouyruM MHCTPYKIUSIM:

—  TOpHBIX IIOPOJ;

—  PYZ, IPOJIYKTOB X OOOTAIIEHHs U METaJTyprudeckoil mepepaboTKy;

—  JIETMPOBAHHBIX CTaJeH;

—  QJIIOMUHHUEBBIX U MEJHBIX CIUIABOB HA JIETHUPYIOLIUE SJIE€MEHTHI.

AHanu3 npod Ko0anbTOBOr0 MOPOLIKA HA KPEMHUN. AHANNU3 HUKeENS (aHO0B, MJIaBOK,
OCHOBBI).

W3mepenue UIMHBI BOJIH CIIEKTPAIBHBIX JIMHUN IPY MOMOIIM CIIEKTpa jkeje3a. BeinoaHeHue
aHaJIM3a Ha BOJAOPOJ U KMCIOpPOJ B crutaBax. CTUIOCKONIMYECKUI aHAJIN3 [IBETHBIX CILIABOB.
BrinonHeHue 10KanbHOTO CIEKTPAIbHOTO aHaIN3a [IBETHBIX CIJIABOB M CPEIHETIETUPOBAHHBIX CTaJIEH.
O06paboTka pe3yabTaTOB CIIEKTPAIHLHOIO aHAJIM3a C UCTIOIb30BAHUEM COBPEMEHHBIX CPEICTB
BBIYHUCITUTENbHON TEXHUKU.

JIOJKEH 3HaTh:

—  ycioBus Bo30OYKIEHHUS CHIEKTPAIbHBIX JIMHUIA;

—  3aBUCHUMOCTb MHTEHCUBHOCTH CIIEKTPaJIbHBIX JIMHUI OT KOHLIEHTPALMH ONPEEIIIEMOTO
JJIEMEHTA;

—  HCTOYHUKH CBETH;

—  OCHOBHBIE XapaKTEPUCTHKH CIIEKTPAIBHBIX MPU3MEHHBIX U AU(PPAKIIMOHHBIX TPHOOPOB;

—  XapakTepUCTUKY KpUBOH (HoTOAIMYyNbCUY;



—  aHaJIM3 pacTBOPHB H CILIABOB;

—  CYIIHOCTb METOJIOB aHAJIM3a YUCTHIX, BEILECTB;

—  YCTPOMCTBO U 3JIEKTPUYECKYIO CXEMY T'€HEPaTOPOB;

—  METOJbl aBTOMAaTU3UPOBAaHHON 00pabOTKN HH(POPMAIIH.

JlabopaHT ceKTpajbHOTO aHanu3a S - ¥ pa3psn

BeinosnHenne HecTaHJapTHBIX (OJMHOYHBIX) aHAINU30B (POTOIEKTPUUECKUMH,
¢dororpadpuueckumu MeTogamMu. AHaJIN3 OKUCIIOB, coliel, propuaos, GirocoB U makoB. M3roroneHue
CHUHTETHYECKUX ITAJIOHOB Ha COJIM, OKHUCIIBI, (PIIFOCH! U HUTakK. [IpuroroBieHre THTPOBAHHBIX
pacTBOpOB. BrINOIHEHNE TOKAIBHOTO CHEKTPAIbHOTO aHAJIM3a CBAPHBIX IIBOB. 1e(DEKTOB B CILIaBaX.
VY4acTre B METOAMYECKUX PaboTax ¢ MCIOJIb30BaHUEM (HOTOrpauuecKux, CIeKTPOXUMUYECKHUX,
(OTO2NEKTPUIECKUX, JTOKATBHBIX U IPYTUX CIIEKTPAIbHBIX METO0B aHanu3a. O0paboTKa pe3ynbTaToB
CIIEKTPAJIbHOT'O aHAJIN3a C UCIOJIb30BAHUEM COBPEMEHHBIX CPEJCTB BHIYNCIUTEIbHON TEXHUKH.

JlomKeH 3HaTh:

—  TIpUYHMHBI BO30YXIEHUS CIIEKTPOB;

— CIIEKTpaJIbHBIE IPUOOPHI;

—  METOJIbl pErucTpalyu CleKTPOB;

—  XapaKTEepUCTHKHU CHEKTPaJIbHBIX JIMHUH;

—  KayeCTBEHHbIC U KOJINYECTBEHHBIEC METO bl aHAIIU3A!

- CILJIABOB;

—  pacTBOpOB;

- OKHCJIOB;

- COJIeH,;

- dbTopuaoB;

- (rocos;

—  IIUIAKOB;

- OIpEIEIICHUE MAJIBIX IIPUMECEH;

- CIOCOOBI IPUTOTOBJICHHUSI THATPOBAHHBIX PACTBOPOB;

- MeTOo[ J00aBOK;

- METO/]Ibl aBTOMATHU3UPOBAHHOIN 00pabOTKH HH(OPMALINH.

JlaGopaHT CHEeKTpalIbHOTO aHaIn3a 6 - i pa3psn

BolnonHeHne KauecTBEHHOTO aHajiu3a HEM3BECTHBIX 0O0pas3loB. MeTposnoruueckas OIEHKa
BBIIIOJTHEHHBIX ~ HECTAHJAPTHBIX  aHAJIM30B C  MCIOJb30BAHUEM  BBIUMCIHUTEIBHOW  TEXHHUKH.
ATTeCTallMOHHBIA aHalIM3 MaTepuaiga CTaHJApTHBIX O0pa3lloB METOAOM TIJIOOYJIbHOW  JIyru
M3TOTOBJIEHHEM IPEABAPUTENLHO IEPBUYHBIX OKMCHBIX 3TAJIOHOB. [IpoBeieHre apOuTpakHOTO aHAIIN3A.
VYcTaHoBKa, FOCTUPOBKA, (POKYCHPOBKA M HaJla/IKa:

- cnekTporpados;

- MUKPO(OTOIEKTOPOB;

- KBaHTOMETPOB;

- CIEKTPOIIPOEKTOPOB;

- JPYroro CIeKTPaJIbHOr0 000PYI0BaHMS U MPOEKIIMOHHBIX TPUOOPOB.

MesxnabopaTOpHBII KOHTPOJIb TOTOBOM MpoaAyKIMH. PykoBoacTBO paboToit 1abopanToB Oosee
Hu3KoM kBanndukanyuu. O6paboTka pe3ybTaTOB CIEKTPAIbLHOTO aHAIM3a C UCIIOJIb30BAHUEM
COBPEMEHHBIX CPEJCTB BBIUUCIUTEIbHON TEXHUKH

JlomkeH 3HaTh:

—  YCTPOMCTBO CHEKTPAJIbHBIX MPHUOOPOB U X ONTUYECKUE CXEMBI;

- OCHOBHBIE METPOJIOTHYECKHE MTOHATHS;

- (opMyIIBI pacueTa TOUHOCTH M BOCIIPOU3BOJMMOCTH METOMK aHAIN3a;

- METO/Ibl PETUCTPALIMH CIIEKTPOB;

- METO/bI MMPEABAPUTEIHHOI0 00OTaleHHs Mpoo;

- CIIOCOOBI OTIpeJIeNIEHUs] MaJIbIX ITPUMeceii;



—  amiac aHATUTUYECKUX JIMHUIA;
—  TpaBWiIa IOCTHPOBKH U HAJIAJAKH 00CITY)KMBAEMOT0 CIIEKTPAIbHOTO 000PYI0BaHMS;
—  MEeTOjbl aBTOMAaTU3UPOBAaHHON 00paboTKN HH(pOpMaIIH

JlabopaHT ceKTpajbHOTO aHanu3a 7 - ¥ pa3psn

[TpoBeneHue NpenU3MOHHOTIO U HECTAaHAAPTHOI'O CIIEKTPAJILHOIO aHAJIN3a 3JIEMEHTHOTO
COCTaBa Pa3IMYHBIX IPOO 0TPabOTaHHOTO SAEPHOTrO TOIUIMBA M ATTECTYEMbIX 00Pa3IIOB 110
CTaHJapTHBIM oOpa3uam. Beibop ycinoBuii IpoBeieH!s aHAIU30B Ha CIEKTPOAHATUTUYECKOM
KOMIUIEKCE C YUE€TOM CBOWCTB AaHAIM3UPYEMBIX BEILECTB, IPOBEACHUE aHAIM30B HAa CIEKTPOMETPE.
Omnpenenenue MUKpornpumeceil B TOBapHOM Npoaykuuu. Pa3ienenue TpaHcypaHOBBIX 3JIEMEHTOB U
IIPOJYKTOB J€JIEHUS DKCTPAKLIUOHHBIMU U JpYTUMHU MeToamu. IIpoBeaeHne aHanu30B METO10M
¢bpakuroHHOMN quctranuu. [Ipenn3noHHas o4rcTKa HIKCTPAreHTOB U MOATOTOBKA UX K paboTe.
[IpoBenenne NPOBEPKHU CIIEKTPOAHATUTHUECKOTO KoMILIeKca. PaboTta B TokanbHOM ceTn
aBTOMAaTU3MPOBAHHOM CUCTEMBI J1a0OPATOPHOIO aHAIUTUYECKOr0 KOHTpoJs. Omnpenenenue npumecei B
BBICOKOAKTUBHBIX NPOJYKTaX, NOJIEKALINX OCTEKJIOBBIBAaHUIO. BBINOIHEHNE KAUECTBEHHOTO U
KOJINYECTBEHHOI'O aHAJIM3a Ha YMUCCUOHHBIX CIIEKTpoMeTpax, ynpasiseMmbix [I9BM. Ilposenenue
IpagyrpOBKU 3MHCCUOHHBIX CIIEKTPOMETPOB. [IpoBeieHre KOPPEKTUPOBKU aHATTUTUUYECKUX IIPOrPaMM.
VY4acTue B uccie10BaTeabCKoi padore.

JloJKeH 3HaTh:

- OCHOBBI CTPOEHUS U CBOWCTBA METAJIJIOB U CILIABOB;

- OCHOBBI aTOMHO-?)MHUCCHOHHOM CIIEKTPOMETPUHY;

- OCHOBBI PaIMOXUMHUH;

- CBOMCTBA NOHU3HUPYIOLIUX U3Ty4YEHUN;

—  YCTpPOMCTBO CHEKTPOAHATUTUYECKUX KOMILJIEKCOB;

—  IpuUeMbl IepeKIIOUEHHs U HACTPOMKHU CIEKTPAJIbHON amnmaparypsl IIpy Mepexoze oT
OJIHOTO METO/Ia aHAJIM3a K APYTrOMY;

—  [PUHLUI BBIJCJICHUS OTJENbHBIX PAAHMOAKTUBHBIX AIEMEHTOB;

- MpaBUjia MaTEMaTHYECKON 00pabOTKHU pe3yabTaTOB aHAIU30B;

—  [PUHLIUIBI IPUMEHEHUS pa3InyHbIX 0a3 JaHHBIX B paMKax JIOKaJIbHOMU CETH;

- 0COOCHHOCTH CIIEKTPAIbHOIO aHAJIN3a CTaJIeH, IBETHBIX METAJIJIOB U UX CILJIABOB.

JloirkeH ymers:

—  TOJJIEPKUBATh COCTOSIHHE Pa00Yero MecTa B COOTBETCTBUH C TPEOOBAHUSIMH OXPAHEI
TpYAa, IPOTUBOMNOXKAPHOU, IMPOMBIIUIEHHON U 3KOJIOTHYECKOH 0€30MacHOCTH, MpaBUJIaMi OpraHU3aluu
pabouero Mecta JabopaHTa CIEKTPAIBLHOTO aHAIN3a,

- co0IroAaTh MpaBuiia OXpaHbl TPY/1a, MPOTUBONOKAPHOMN U MIPOMBIIIJICHHON
0€30MMacHOCTH MPH MPOBEAECHUN PalOT.

—  OCYIIECTBISITH MOATOTOBUTEIBHBIE PAOOTHI TSI TPOBEACHUS CIIEKTPAIILHOTO aHATN3a;

- MOJIrOTABIIUBATH MPOOBI 7Sl BRITIOJTHEHUST aHATUTUIECKOTO KOHTPOJIS;

—  OCYIIECTBISITH CIIEKTPOXUMUYECKHI aHAITN3 METAJIOB U CILIABOB, TOPHBIX TIOPOJI, PY/,
IIPOAYKTOB UX 00OTAIlleHNUs, IIBETHBIX METAIIJIOB;

—  BBINOJIHATH CIEKTPOXUMHUYECKUN aHATIN3 ¢ COOIIOIEHNEM MTPaBUIl 0€30MacHOM paboTHI.

BJIa/IeTh:

—  HaBbIKaMU pabOTHI M IKCILTyaTallud 000PYA0BaHUS XUMHKO-aHATUTHYECKUX
nabopaTopuii,

- TEXHUKOMI IIOATOTOBKH PEAarcHTOB U MaTCpraioB, HeO6XOHI/IMI)IX JJIA IIPOBEACHHU A
aHaJIM3a, IPUTOTOBJIEHUS PACTBOPOB PA3IMYHBIX KOHIIEHTPALIWII;

- HaBbIKaMU IMPOBEACHHA KAUCCTBCHHOI'O M KOJIMYECTBCHHOI'O aHAJIN3a HCOPIraHNYCCKUX U
OpPraHMYECKUX BEIIECTB (PU3UKO-XUMUYECKIMH METO/IaMH, pabOThl ¢ XUMHUYECKUMHU BEIECTBAMH U
o0opyIoBaHNEM C COOJTIOICHHEM TEXHUKH 0€30TaCHOCTH € IKOJIOTUYECKON O€30MacHOCTH.

OCHOBHBIM PE3yJBTATOM OCBOCHUS MTPOTPaMMBI, pa3pabOTaHHON B COOTBETCTBHH C



tpeboBanusmMu ETKC pabot u npodeccuii paboumx, sBISETCS NPUCBOCHHE KBATH(PHUKAIIMOHHOTO
paspsna o npodeccun 13317 «JlabopaHT CIEKTPATHPHOTO aHAIIA3a.
[To oxoHuaHuM OOy4YeHMsS KBaIU(UKALMOHHAS KOMHCCHUS NPUHMMAET IK3aMEHBbl B (opme

UTOTOBOTO TECTHPOBaHWsA. BceMm cIaBIIMM 53K3aMEH BBIIAIOTCS CBHJICTEILCTBO O IPHUCBOCHHUH
kBanuuKauu (mpodeccrun) yCTaHOBIEHHOTO 00pasiia.

3. YYEBHO-TEMATHYECKHH ILTAH
OcHOBHOII TporpamMMsbl MPo(hecCHOHATEHOT0 00yUeHHsI 110 npodeccuu padboyero
«JIaGopaHT cCNEeKTPAJILHOTO aHA/IN3a» (2-7 pa3psiaa)

B tom |IIpak.
Bcero| umcne  |3aHaT| Dopma
Ne i/t HaumenoBanue tem, pazaenon
qacoB | JIekiy us KOHTPOJIS
s Cao
TEOPETUYECKOE OBYYEHHUE
1 OO01eTeXHNYeCKHil Kypc 56 16 | 38 2
1.1 Bsenenue 2 1 1 - -
1.2 OCHOBBI CTaHIAPTU3AIMHI  METPOJIOTHHI 8 2 6 - -
1.3 VYnpasieHrne KauecTBOM 8 2 6 - -
1.4 O0was xumuyeckas TEXHOJIOTUI 8 2 6 - -
15 TexHuKa U TEXHOJOTHS JJaOOPATOPHBIX padOT 8 2 6 - -
1.6 KommiekcHasi 6e301acHOCTD TecT
1.6.1 | IlpomebinuienHast 6€30MacHOCTh 2 1 1 -
1.6.2 | Oxpana Tpyna, ucnosib3oBanue (npumenenne) CU3 8 2 4 2
1.6.3 | IloxxapHas 6€3011acCHOCTh 2 1 1 -
1.6.4 | DnexkTpoOe30nacHOCTh 2 1 1 -
1.6.5 | Oka3zanue nepBoii OMOIIH 8 2 6
2 CrnenrexHoJiorus 72 19 51 2
2.1 OCHOBBI CHIEKTPAIBHOTO aHAJIH3a 8 1 6 1 TECT
2.2 Texaunka 1a60paTOpHBIX padbOT
Os3nakomiieHHe ¢ 00opynoBaHHEM JabopaTopuu,
201 yCTpoﬁCTBVOM W OCHAINEHWEM XMMHHECKHX CTONOB, C | o 1 7 i
MOJIBOJIKOM Ta3a, 3JIEKTPUUYECTBA, BOJBI, CXKATOTrO
BO3/yXa U BaKyyma
2.2.2 | TexHosorus 1abopaTopHbIX padoT 8 1 7 -
2.3 CreKTpOoCKONMYECKHUE METO/Ibl aHAIN3a
231 Knaccudpukanus CHeKTpOCKONUYECKHMX  METOOB. 12 4 7 1 TecT
[Tpupoia aTOMHBIX M MOJIEKYJISIPHBIX CIIEKTPOB
239 OcHOBHBIE CTTIOCOOBI KOJTMYECTBEHHBIX OTPEIEICHUI 12 4 8 i
CIIEKTPOCKOITMYECKUMHU METOJIaMH
2.3.3 | MeTopl aTOMHOM CIIEKTPOCKOTIHH 12 4 8 -
2.3.4 | MeTobpl MOJIEKYJISIPHOM CHEKTPOCKOIIUU 12 4 8 -
Bcero Teopernueckoro 00yueHusi: 128 | 35 | 89 4
3. MNPAKTHYECKOE OBYYEHUE
BBoaHoe 3ansiThe. MIHCTpyKTaxk MO oXpaHe Tpyda U
3.1. O3HAKOMJICHHE C TIPOM3BOACTBOM, paboumm mecTtoMm | 8 - - 8 -
KOHTpOJUIEpa METAJUIONOKPBITUI
3.2. O06opynoBaHKE JUISI HAHECECHUS] METAJUTOMTOKPBITHI 16 - - 16 -
3.3. [IpoBeneHne KOHTPOJIS, NCTIBITAHUN 32 - - 32 -
3.4 CamocTosTenbHOE BBIIOJIHEHHE paboT 10 KOHTPOJIIO 64 - 64
Bcero npaktuueckoro o0yueHusi: 120 - - 120
Bcero TeopeTnueckoro M npakTuyeckoro ooyyenue | 248 | 35 | 89 | 124




B tom |IIpak.
Bcero| umcne  |3aHaT| Dopma

Ne i/t HaumenoBanue tem, pa3aenoB
qacoB | JIekiy us KOHTPOJIS
cao
us
KoucyabTanus 4 4 - -
KBamndukanuoHHbIii 3K3aMeH 4 - 4 HT(;ZZ?”"
UTOIrO:| 256 | 39 | 89 | 128

4, OBYYEHUs
1.  OO0merexHuYeCKH Kypc
Temal.l BBenenue
Beenenue B kypc o0yuenus. JlopoxHas kaprta mpoiecca 00y4deHus.

Tema 1.2  OcHOBBI CTAHAAPTH3ALMU U METPOJIOTHHU
CylHOCTh CTaHAAPTH3aLMU U €€ 3KOHOMHYecKas 3((ekTuBHOCTb. OCHOBBI METPOJIOTHHH.

OcHoBBI cepTu(UKaIMHU.

DTaJoHbl, UX Ha3HauYeHHWe. [ ocymapCTBEHHBIC CTaHOApTHBIE 00pas3mbl. [ pamynpoBOUYHBIC
XapaKTepUCTUKU  CTaHAApTHBIX 00pa3noB. KOHTpoOIb KauecTBa BBHIMOJHEHHUS aHAIM30B. BHemHuit
(MexI1a00paTOPHBIM KOHTPOJIb). BHYTpHi1abopaTopHbIii  KOHTPOJIb

[TonsiTe 0 METPOJIOTHHU KaK O HayKe 00 M3MEpEeHUsX, METO/IaX U CPEeICTBax oOecreueHus: ux
€IMHCTBA, CIOCc00ax MOCTHXKEHUS TpeOyeMoil TOYHOCTH H3MepeHHil. OCHOBHBIE METPOJIOTHYECKHE
XapaKTePUCTHKU (UBUKO-XUMHUECKUX METOIOB aHalH3a: YyBCTBUTEIBHOCTh, MpEIeN OmpeieseHus,
TOYHOCTb, MPABWIBHOCTb, BOCIIPOU3BOJAUMOCTb, CEIEKTHMBHOCTh. WX ompenencHue. ®DakTophl,
BJIMAIONIME HA METPOJIOTMYECKHE XapaKTepUCTUKU.  OCHOBHBIE METPOJOTHUYECKHE ITOKA3aTeNH
M3MEPUTEIIBHBIX WHCTPYMEHTOB W MPUOOPOB: II€HA ACJICHMs, MPEAeNbl MOKa3aHUs IIKAJIbI, MPEAeIb
u3Mmepenusi. YyBCTBUTENbHOCTh. HecTaOunbHOCTh MoOKa3anuii. TeMmrepaTrypHble yCIOBUS H3MEpPEHUSI.
[TorpemrHoCcTH MOKa3aHWl U3MEPUTEIBLHOIO CPEJICTBA

Tema 1.3  YnpaBiieHue KauecTBOM

OcHoBbI ympaBieHus kauecTBOM. CHcTeMsbl ynpaBiaeHUs KauecTBOM. OCHOBHBIE MOJIOXKEHUS U
o0JacTh ynpaBjieHHs] KAaUeCTBOM. DBOJIOIUS MOAXO0/I0B K YIPaBJIeHUIO KadecTBOM. COBEpIIEHCTBOBAHUE
CUCTEMHOI'O YIIPABJICHHUS Ka4eCTBOM. YIIPaBJICHUE KauyeCTBOM TEXHUYECKUX wu3zenuii B Poccum.
l'ocypmapctBeHHass UM MeXIyHapoaHas CHUCTEMBl YIpaBICHUs KadecTBOM. EnmHas cucrema
roCyZapCTBEHHOI'O YIIPaBIEHUs KaueCTBOM IIPOAYKIIUU

Tema 1.4  OOmas XuMHYeCKAsA TEXHOJIOTHSA

XuMuyeckass TEXHOJNOrMsT M ee 3afgaud. [loHATHME O TEXHOJIOIMYEeCKOM Ipolecce,
TEXHOJIOTUYECKNX YCTaHOBKax, napamerpax. CTaainn XMMHKO-TEXHOJIOTMUYECKOTo Inpouecca. CoIppe U
SHEPrusi XMMUYECKOW MPOMBIIIJIEHHOCTH. XapaKTepUCTHKa ChIpbs, Kiaccudpukauusa. KomrmiekcHoe
HCIIOJIb30BaHUE ChIpbA. Boga M BO31yX B XMMHMUYECKON IPOMBINIIEHHOCTH. Bononoaroroska. Bunael u
HCTOYHUKU »HEprur. OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKOW TexHosioruu. Mcrnonp3oBaHue 3akoHa
COXPAaHEHHs MAcChl M DHEPIMM B TEXHOJIOTMH. O3HAKOMIIEHHE C TUINAMM XUMHUYECKUX pEakUuil B
TexHosoruu. CKopocTh B TeXHOJIOTHYEeCKUX TMporeccax. CrnocoObl YBETHYEHHS CKOPOCTU Ipoliecca.
[Ipumenenue npuniumna Jle-Illatense B xumuueckoi TexHosorun. [Ipaktuueckas padora. OnpeneneHue
ONTUMAJIbHBIX NIAPAMETPOB MPOILECCA C LIEJIBI0 YBEIWYEHUSI BBIXO/A MPOAYKTa U CKOPOCTH MPOIYKTa.
THUIB TEXHOTOTHYECKUX MMponecCOB U CXEM. I"'omorenHsIe IMPOLECChI, UX XaPAKTCPUCTHUKHU, aIlliapaThl AJId
IIPOBEJIEHUS] TOMOTE€HHBIX NPOLIECCOB, TETEPOrEHHBIE MTPOLIECCHI, UX XapaKTEPUCTUKH, alllapaThl IJIs UX
npoBeieHusl. BricokoTeMneparypHble MPOLECChl, peakTophl. KatanuTudyeckre mpouecchl, CyllHOCTh U
BH/IbI KaTasIn3a. THUIIBI TEXHOJIIOTUYECKUX IPOLIECCOB U CXEM, IEPUOANYECKHUE U HETIPEPHIBHBIE MPOLIECCHI,
BHUBI IICPEMCIICHUSA PEArUPYIOUIUX BEIICCTB.

TeXHUKO-DKOHOMUYECKUE OCHOBBI IpPOM3BOACTBA. IloHATHE O TEXHMKOAPKOHOMUYECKUX
nokasaressix mpouecca. [Ipou3BoaAUTENBHOCTh, CE0ECTOMMOCTh, pacxoiHble KodpduuueHTsl. [lyTn
MOBBIIIEHUS! TPOU3BOJUTEIBLHOCTH TEXHOJIOTHYECKOTO OOOpYJOBaHUS U Tpylda. MaTepualbHBId U



TEIJIOBOM OajaHC yCTaHOBKH. PacdeT TEeXHMKO-?KOHOMHUYECKHX MoKaszaresnel mporecca. KomrekcHas
nepepabotka HedTu. Ilepepaborka Hedptm u HedrenmpomykroB. CocTaB W CBOHCTBa He(PTH.
O3HakoMJIEHHE C DJJIEMEHTHBIM (PaKIMOHHBIM cocTaBoM Hedtu. Cxembl ycraHoBku ABT-6.
JlaGopaTopHbIil KOHTPOJIb yCTaHOBKHU. TepMudeckue mporeccsl nepepadotku Hedtu. Katanurtuyeckue
npoueccel. Karanmutudeckue mporeccel. Karanuzaropsl, ux cBoiicta. [lepepaboTka ra3oBoro Tomivaa.
Cxema ycraHoBKM moiydeHus Mertamna. [lomydenue stuioBoro crnupta. IlepcrnekTuBBI pa3BUTHS
XUMHAYECKOH TEXHOJOTHH. MeponpusiTiss 1O yAy4IIeHUI0 KadecTBa IMPOAYKTa, CHHKCHHE
cebectonmocTi. OCHOBHBIE HAIIPABJICHUSI COBEPIICHCTBOBAHUS TEXHUKHU M TEXHOJIOTUH MPOU3BOJICTBA.

Tema 1.5 Texnnka u TeXHOJIOTUs J1a00PATOPHBIX padoT

Hasnauenue u xBamudukaius gaboparopuii. TpeboBaHue k paboraromieMy B J1aOOpaTOpHH.
TpeboBanue k mnomenieHuro jaboparopuii. IlnanupoBka, OcBelleHHE U OTOIUIEHHE J1AOOPATOPHBIX
nomenieHnid. @akTopel, BAUSAIONIME HA YCIOBUS Tpyna B jgabopatopun. 14 CaHuUTapHO- TEXHUYECKOE
obOopynoBanue nadoparopuu. Bogocnabxenue naboparopuu. BomonpoBonnas cetb. MarucrpajibHbie
TpyOb1. CTOsIKM, KaHanu3auus. PakoBunsl, cnuB. [lpaBuia nons3oBanus umu. LlenTpanu3zoBannas nogaya
Bozbl. LlenTpansHoe oOecnieueHre NUCTUILTMPOBAHHOM BoaoH. [lonydeHne MUCTHUILTUPOBAHHON BOJBI.
[Tpurounast u BBITSOKHAS BEHTHISMS. Buasl BeHTHsImMU. OCymecTBICHHE MECTHOW BEHTHIISIIUH TTPU
MOMOIIH JIA0OPaTOPHBIX BBITSKHBIX IIKaQoB. KOHCTpyKIMS BHITSDKHBIX ycTpoiicTB. KoMMyHuKanuu,
MOJBOJUMBIC K BHITSDKHBIM Imkadam. OOmeoOMeHHass BeHTWisAnus. JlaGopaTopHas MeOeb.
JlaGopartopHble cTobI pa3nuyHoro HazHadeHus. CTynbst U TabypeTsl amns nadopatopuii. OnpeneneHue
¢usnveckux KoHCTAaHT. [lmoTHOCTh. MeToabl ompeneneHuss OTHOCHUTENBHOW IUIOTHOCTH BEIECTBA.
Omnpenenenue MIOTHOCTU C MOMOIIBIO apeoMeTpoB. Jlasnenue. [Ipubopsl ayig u3MepeHus: JaBlIeHUS.
Bakyy™m Hacocsl, THIBI, 00macTh npuMeHeHus. Temnepatypa. [Ipubopsl 11 ©3MepeHHs TeMITEPaTypPHI.
[TpunHumn neiicTBus, 06J1aCTh MPUMEHEHUS.

Ot60p u nmpurotoBieHue mpod BemiectBa. Cpeanss mpoda. OTdéop mpodsl razoB. OTOOP TIPOO
Kuakoctd. Mertoasl orbopa mpob. OT6op mTpod TBEpPABIX MATEPUAIOB: CBHIMYYHX, KYCKOBBIX.
MaremaTrueckasi 00paboTKa SKCIIepUMEHTAIBHBIX JaHHBIX. Bl ommOoK. 3amuck, npencTaBieHus U
n3o0paxkeHue pe3ynbTaroB HaOmoneHud. CpenHue 3HadeHus. CrnocoObl OLEHKH — OMIMOOK.
Crangapruzanys ¥ KOHTPOJIb KauecTBa aHanu30B. CTaHaapTHbIE 00pa3iibl cocTaBa U cBOcTB. KoHTpob
KauecTBa BBIMIOJIHEHUSI aHANU30B. BHemHuil (MexiabopaTOpHBINA, BHYTPHIA0OPATOPHBIA KOHTPOIB).
Opranmsanus Tpyaa B jaboparopuu. O0mme yciaoBusi Tpyaa. PammoHanbHas opraHu3anys padoyero
MecTa jjabopanTta. Opranuszanus Tpyzaa B jadopaTopuu. MeponpHsTHs o OXpaHe TpyAa B 1abOpaTopuu.
CpenctBa OTHETYHICHHS W WHAMBHIYAIbHOW 3amuThl. [loBbimieHME KBamuUKAMH paObOTHUKOB
na0opaTOpHid.

Tema 1.6  KoMmnuiekcHasi 6e30acHOCTh
Tewma 1.6.1 [IpombinienHas 6€301MacCHOCTb.

OnacHble  NpPOM3BOJCTBEHHble  00BEKTHl. IIpaBoBoe  perymupoBaHue  oOecrieueHHs
MIPOMBIIIITIEHHON 0€3011aCHOCTHU U OXpaHbl TpyAa. OCHOBHbIE TpeOOBaHMsI TPOMBIIITIEHHON 0€3011aCHOCTH
u oxpassl Tpyaa. [IpaBoBoe perynupoBanue B 007acTy MPOMBIIITIEHHOM Oe3omacHocTH. DenepanbHble
OpraHbl MCIOJIHUTENbHOW BJIACTH B OO0JAacTH MPOMBIIIIEHHOW Oe3omacHOCTH. [Ipon3BOICTBEHHBIM
TpaBMaTH3M. OCHOBHBIE Mepbl 10 NPEAYNPEXKIECHUIO TpaBMaTuU3Ma M NpodhecCHOHAIBHON
3a00sieBaeMOCTH Ha pou3BoJCTBe. [Ipon3BoICTBEHHAs CAHUTAPUS.

®enepanbhbliil 3akoH N 116-D3 ot 21.07.1997 «O npoMblIIIeHHOH 0€30MacHOCTH OMAaCHBIX
MIPOM3BOJICTBEHHBIX 00BEKTOBY. OnacHble TPOU3BOJACTBEHHbIE 00BEKTHI. TpeOoBaHUS POMBIIIIEHHON
6e3onacHoctu. IIpaBoBoe perynupoBaHue B 00JacTH HPOMBIIIIEHHON Oe3zomacHocTH. OCHOBBI
MPOMBIIIIIICHHOU Oe30macHoCTH. 3aK0H PO «O0 oxpaHe OKpy»Karoliel MPUPOTHON CPEIbI».

[Tonsatne 00 »HKONOTMM Kak HAyYHOH OCHOBE OXpaHbl OKpyKarouled cpenpl. BrusHue
MIPOM3BOJICTBEHHON JEATENLHOCTH YEJIOBEKA Ha OKPYKAIOILYIO CPEy.

MeponpusaTiss 10 OXpaHE IOYBBI, BO3]yXa, BOJbI, PACTUTEIBHOIO M XUBOTHOI'O MHpA.
[IpuponooxpaHHble MEPOTIPUATHS, TPOBOIUMBIE HA IPEIIPUITUSIX, B OPraHU3ALUAX.

Tema 1.6.2 Oxpana Tpyza, npaBuia npuMeHeHus (ucmonb3oBanus) CU3.
Poccuiickoe 3aKOHOAATENBCTBO B OOJIACTM  DKOJOTMYECKOM OE30MacHOCTH M OXpaHbI



OKpy>KatoIei cpenpl. JleaTenbHOCTh OpraHu3alyii B 00J1IaCTH OXpaHbl OKpYXKaroleil cpenbl. Bpeansie n
omacHbIe (DaKTOpPHI HA pabodeM MecTe (OTTaCHBIC YCIOBHS).

TpynoBass HesATenbHOCTh YeENOBEKA. [ OCyAapCTBEHHOE YIIpaBIEHUE OXPaHOM Tpyaa H
TpeOoBaHusl oXpaHbl TpyAa. OCHOBHbBIE MOJOXKEHHS TPYAOBOro mnpasa. HopmaTuBHO-IIpaBOBbIE OCHOBBI
oxpanbl Tpyna. Kiaccubukanus omnacHoctel. WneHTudukanus BpemHbIX © (WIM) OMACHBIX
MIPOM3BOJICTBEHHBIX (PaKTOPOB HA paboueM MecTe.

Meps! 3aIIUTBl OT BO3JACHCTBHSA BpPEAHBIX W (MJIM) OMACHBIX MPOU3BOACTBEHHBIX (PAKTOPOB.
Bonpocs! 00s13aTeIbHOTO COLMAIbHOTO CTPAXOBAHHUSL.

TpeboBanus «lIpaBun obecrieueHuss paOOTHUKOB CPEACTBAMH WHIAMBHIYaTbHOH 3aIUTHI U
CMBIBAIOIIMMHM CPEJICTBAMM», YTBEPKICHHBIX [Tpukazom Muntpyna Poccuu o1 29.10.2021 N 766H.

[Tpuka3 Muntpyaa Poccun ot 29.10.2021 N 7671 "OO6 yrBepkaeHrH EIUHBIX TUITOBBIX HOPM
BBIJJa4YM CPEICTB MHAMBUIYAIbHOW 3aIMTHl U CMBIBAIOLUX CPEICTB".

[Topsimok obecriedenus1, yuera, XpaHeHHs] U IPUMEHEHHUS CPEACTB UHANBUAYAIbHON 3aIUTHI.

[Topsinok, HOPMBI BbIAAYM M OPTraHU3ALMS XPAHEHHS CIIEOAEK/Ibl U CPEICTB MHAMBUIyaIbHON
3alUThl B 3UMHUM niepuoj. OCOOEHHOCTH U NOPSAAOK IPUMEHEHUS CPEACTB UHAMBUIyaIbHOU 3alllUThI B
3UMHHI EPUOI.

Tewma 1.6.3 IToxxapHast 6€3011aCHOCTh

[TonsiTue, POpMBI, BUIIBI U CYLTHOCTH TEPPOPUCTHUECKON NesiTenbHOCTH. HopMaTHBHO-TIpaBOBOE
obOecrieueHrne MpoTUBOACHCTBHUS Teppopusmy B Poccuiickoit @enepauuu. Meponpusitus 1o
00ECTIEYeHNI0 AHTHTEPPOPUCTUYECKON 3aIIMIICHHOCTH mpeanpustus (opranmzanuu). CocraBieHHe
nacnopra Oe3omacHocTH npennpustus (opranuzanuu). llopsaok wuHbopmupoBanus 00 yrpose
COBEPILICHUS WU O COBEPIICHUH TEPPOPUCTHUECKOTO aKTa Ha MpeanpusTuu (opranusamuun). O0y4ueHue
MepcoHaNa MpeanpusTus (OpraHu3alyu) MpaBWIaM TOBEACHUS MpPH TEPPOPUCTHUECKON Yrpose.
TexHu4eckue CcpeicTBa OXPAaHHOW M TPEBOXKHOW CUTHAIM3ALMHU, CPEACTBA MHKECHEPHO-TEXHUYECKON
YKPEIJIEHHOCTH 00bekTa. THUIbl B3pBIBYATHIX BEIIECTB U JICHCTBUS COTPYIHUKOB MPEANPUATHS
(opranuzanuu) Npu X 0OHAPYKEHUH.

OO61ue cBeieHHs O CHCTeMax MPOTUBOIIOKAPHON 3aLTUTHI

IlepBruHBIE CpEACTBA MOKAPOTYLICHUSA. Y CTPOMCTBO, TAKTUKO-TEXHUYECKUE XaPAKTEPUCTUKH,
MpaBUJjIa SKCILTYyaTallMy OTHETYIIUTENEH.

OpranuzaloHHbIE OCHOBBI 00€cIieYeH sl MoKapHOoi 0e30MacHOCTH B opraHusanuu. Jleldcreus
COTPYAHHUKOB MPEANPUATHS IIPH MTOXKAPaAX.

OO6mmit xapakTep W OCOOEHHOCTH pa3BUTUS TMoOxapa. [lopsgok cooOImeHusT O TMoXape.
Opranu3anus TyLIIeHMs ToXapa 10 MNpHOBITUS TOXKApHBIX MOJApa3AeieHui, 3BaKyalus JojeH,
OTHEOIIACHBIX M IIEHHBIX BELIECTB U MaTepuasioB. Berpewa nmoxkapHsIx noapasneneHuil. [lpunsatue mep
[0 TPEAOTBPAIICHUIO paclpocTpaHeHHs Tmoxapa. JleHcTBUs 1ocie NpUObITHA — MOXKAPHBIX
MOJIpa3IeIICHUI.

Tema 1.6.4 DnexTpoOe30MacHOCTh

Buael nopaxkeHui 3JIEKTPUYECKMM TOKOM. OJEKTPUUYECKOE CONPOTHBIICHHUE TEJA YEJIOBEKa.
Bnusinue 3HaueHus Toka Ha ncxo] nopaxeHus. OcBoOOXKI€HNE YeIOBEKa OT IEUCTBUS AIEKTPUUECKOTO
ToKa. Pacnipenenenue noreHnuana Ha NoBEPXHOCTU 3eMiIM. CONPOTUBIIEHUE 3a3€MIIMTENS PACTEKAHUIO
ToKa. CONpOTUBIIEHUE 3a3eMJIUTENIENH PAacCTEKaHUIO TOKa M MHOTOCIIONHBIX IpyHTax. CTekaHHe TOKa B
3eMJII0 4Yepe3 TPYINIOBOM 3a3eMiuTenb. HanmpspkeHne NpUKOCHOBEHUS IPH TPYIIIOBOM 3a3€MIIMTEIE.
Hanpsixenne mara. DIeKTprU4ecKoe CONPOTHUBIICHUE 3EMITU

[TpaBuna texuuku OezomacHocTH (IITH) mpu skcrutyaranuu 37aeKTpoycTaHOBOK. OO6yacTh U
nopsanok npumenenus [1Th. MonTax, skcrmyaranus, peMoHT. PaboTa B 0coObIX ycnoBusix. Opranusanus
MOJITOTOBKH U TIOBBIIICHUS KBATU(HUKAIIMH HKCIUTyaTallHOHHOTO TIepCOHaa

Tema 1.6.5 Oka3zanue nepBoii MOMOIIM Ha TPOU3BOJICTBE

OCHOBHBIC TPUHIIMITBI OPTaHU3AIMHA OKA3aHWsS TEPBOW MOMOIIH TOCTpaaaBmemMy. OCHOBHEIC
MOJIOKEHMsI TIepBOHAYAILHONW MOMOIIM NocTpanasiiemy. [lepBas moMoIb Mpu BHE3AMHOW OCTaHOBKE
CepACYHON JEATENPHOCTH W JAbIXxaHus. VckyccTBeHHOe apIxaHume. Maccaxk cepima. DMKopudeckas
nepubpunsaums cepaua. l[lepBas momomp NpU TPaBMHUPOBAaHUSAX BelIeCTBaMH (ra3amu, Hapami,



KHUAKOCTAMH) TEXHOJIOIMYECKHX IpoueccoB. Oka3aHWe TMEpBOM NOMOIIM INpU I[OPAKEHUU
anekTpuyeckuM TokoM. [lepBas momors npu TpaBMax. Kiaccudukanus tpasm.

2.CnenrexHoJIorus
Tema 2.1 OcHOBBI CIEKTPAIBLHOI0 AHAJIN3A
Crekrpodoromerpuyeckuii mMeroa. CymHoOcTh Meroaa. CrekTpoOoToOMETphl, HMPHUHIIUI HX

neiictBusi. ONTHYECKHE CXEMBI M YCTpOHCTBO mpuOopoB. JlromMuHecueHTHBIH MeTof. CyIIHOCTB,
IIEPCIIEKTUBBI IPUMEHEHHSI. DMUCCUOHHBIN CHEKTpajbHBIA aHaiau3. TeopeThueckue OCHOBBI METOJA.
Crnextpel u3nydenus. KauecTBEHHbIN U KOJIMYECTBEHHBIN CIIEKTpaIbHbINA aHaiu3. Buibl 3MHCCHOHHOTIO
CIEKTPAJILHOTO aHajM3a: BHU3YyaJbHBIH, QoTorpadpuueckuid u Qotosnexkrpuueckuii. IIpoBenenue
Ka4eCTBEHHOI'O0 M KOJIMYECTBEHHOTO CIEKTPAJbHBIX aHAJIM30B, MOATOTOBKA 3JIEKTPOJOB U IMPOO K
aHanu3y. [IpuroToBieHue craHAapTHBIX PACTBOPOB MPOsBUTENS U (pukcaxa. [loAroroska cnekTpaibHON
anmnaparypsl, cbeMKa, (poToo0padoTka (OTOIIACTUHOK M H3MEpEHHE CIEeKTporpamMm. Bkitodyenue u
OTKJIIOYEHHE KBaHTOMETpa. Beinonuenue ¢pororpaduyeckoro KOJIMYECTBEHHOIO CIIEKTPAIbHOIO aHAIN3a
Yyr'yHa, YIJIEPOJUCTBIX U CPEIHEIIErMPOBAaHHBIX CTAJIEH Ha JIETUPYIOIIHUE YJIEMEHTHI, IIBETHBIX METAJNIOB
U CIUIABOB HA MX OCHOBE IIOJ PYKOBOJACTBOM JlabopaHTa Oojee BbICOKOHM kBammpukarmu. IIpoBepka
MPaBUIBHOCTH pPabOTHl (POTOINEKTPUUECKON ammapaTypbl: JIOTapu(PMUIHOCTH, JIIEKTPHUECKAs U
(boToaeKTpruYecKast BOCIIPONU3BOIMMOCTE. [IlepeBo mpoObl B pacTBOP MIIM B OKHCEIL.

Tema 2.2 Texnuka J1abopaTopHBIX padoT

Tema 2.2.1 O3HaK0oMIIeHHEe ¢ 000PY/I0BAHUEM JIA0OPATOPUM, YCTPOMCTBOM M OCHALIICHHEM
XHMHYECKHX CTOJIOB, C MOJABOJAKON ra3a, 3JIeKTpH4ecTBAa, BO/IbI, C:KATOI0 BO3/1yXa U BaKyyMa.

Yxo7 3a pabouuM CTOJIOM, MTOATOTOBKA €ro K MpoBeieHnI0 aHann30B. O0ydeHne oOpalieHuto ¢
XUMHUYECKON TOCYZOW M pEeakTUBaMH, WX XpaHeHuto. OO0yueHnue otObopy mpol peakTtuBoB. OOyueHue
MEXaHHYECKUM, XUMHYECKUM W CMEIIAHHBIM CIOoc00aM OYMCTKH MOCYIbI. [IpUTOTOBIICHHE MOIOIIMX
pactBopoB. TpeOoBaHHsI OE30MACHOCTH TpPyAa MPU MBIThE MOCYIbl. [IpoBepka MOCYAbl HA YHCTOTY.
OOydeHre OOpalIeHUIO ¢ KOPKOBBIMU, PE3MHOBBIMH, CTEKISSHHBIMH W TIOJUATHICHOBBIMU TPOOKAMHU.
HarpeBanue u nmpokanuBanue. O3HaKOMIIEHUE € 3JIEKTPOHArpeBaTEIbHBIMUA TPUOOPAMU U TIPABUIIAMU HX
dKCIUTyaTanuu. HarpeBanuwe M TNpoKalvMBaHWE BeIIeCTB. BhICyIIMBaHWE Ta30B M KUAKOCTEH IMyTeM
a7IcCOPOIIMOHHOTO U XUMUYECKOTO TOTIIOMIEHUS BOBI.

Tema 2.2.2 TexHos10rust J1JadopaTopHbIX padoT
N3menbueHne u cMelMBaHue

PactBopenune

N3mepenne TeMneparypsl

[lenTpudyruponanue.

Juctuasamus

Cymika

Kpucrannuzanus

Tema 2.3. CnekTpocKkonu4yecKHe MeToAbl AaHAJIH3a

Tema 2.3.1 Kaaccupukanusi crnekTpockonunyeckux Meromaon. I[Ipupoga aToMHBIX H
MOJIEKYJISIPHBIX CIIEKTPOB.

OCHOBBI TEOpUM ATOMHBIX CIEKTPOB. OCHOBHBIE MOJIOKEeHUSA. CepuiiHasg CTPYKTypa JIMHHU
aTOMHBIX CIEKTPOB. MHOIO2JIEKTPOHHBIE CHUCTEMBI C OJHUM WJIM HECKOJBKUMHU BaJICHTHBIMU
anekTpoHaMH. OCOOEHHOCTH AaTOMHBIX CHEKTpOB. (OCHOBBI TEOPHUH MOJIEKYJISPHBIX CIHEKTPOB.
Bpamarensuple 1 KojeOaTenbHbIE CHEKTPbI MOJEKYJ. DJIEKTPOHHBIE CIEKTPhl MOJIEKyN. BimsHue
pa3nuyHbIX (PAaKTOPOB HA MOJI0KEHUE U MHTEHCUBHOCTH MOJIOC B 3JIEKTPOHHOM CIIEKTpeE.



Tema 2.3.2 OcHOBHBbIE CIOCOOBI KOJIMYECTBEHHBIX OMNpe/iesIeHHii CleKTPOCKONMYeCKHMH
MeToJaMHu

KonuuecTBeHHBIE ONpENEIICHUs ¢ IPUMEHEHHEM CIIEKTPOCKOIIMYECKUX METOAOB IPOBOJAT,
UCIOJIb3YSl METOJ INPAMBIX W3MEPEHHUH, B OCHOBE KOTOPOTO JIEKHUT 3aBHCHUMOCTb aHAJIUTHYECKOTO
CUTHaJjIa OT IMPUPOJbl AaHATU3UPYEMOIO BEIECTBA U €0 KOHLEHTPALIUH.

Metoa rpaayupoBOYHOTO rpaduka. Meron MOIApHOTO cBoiicTBa. Meron cpaBHeHus. Meron
J100aBOK.

Tema 2.3.3 MeToaAbl aTOMHOIi CIIEKTPOCKONMHI
ATOMHO-3MHCCHOHHAs crieKTpockonst. [Iporiecchl BO30YkI€HHsI SMUCCHOHHOTO aTOMHOTO
Crnexrpa. IHTEHCUBHOCTD U3Ty4EHUS CIIEKTPAIbHBIX JMHUM. OCHOBBI KOJIMYECTBEHHOT'O CIIEKTPATIBHOIO
aHanu3a. Amnmaparypa. ATOMHO-3MUCCHOHHas (oroMeTpus IutaMeHH. [lnaMeHHBIE HCTOYHMK
aToMu3aluu U Bo30yxkzaeHus. DakTopsl, BIUAIOLUIME HAa Pe3yJbTaThl IIAMEHHO-()OTOMETPUUECKUX
onpenenenuil. Ilopsaaok mnpoBeaeHHs] aHanM3a METOJOM SMUCCHOHHOW (DOTOMETpUM IUIAMEHHM Ha
cnektpomeTpe «SolAATr S2».
ATOMHO-a0CcOpOIIMOHHAsT CIIEKTPOCKONUs. TeopeTndeckne 0CHOBBI MeTo/1a. OCHOBBI KOJIMYECTBEHHOTO
aHanuza. IIpakTuueckoe npumenenue. [lopsaok npoBeneHUss aTOMHO-a0COPOLIMOHHOTO
aHanm3a Ha crekTpomerpe «SolAAr S2»

Tema 2.3.4 MeToabl MOJIEKYJ/ISIPHOI CIIEKTPOCKOIUH

MonekynspHas abcopOuuonHas cnektpockonuss B Y® u Buaumon obOnactsax. OO6mias
XapakTepucTrka MeToa. OCHOBHOM 3aKOH CBETOMOMIIONICHHS. MONSpHBIA K03()PHUIIMEHT MOTTOIIEHUS.
BpeiOop onTHManbHBIX YCIOBUH  (DOTOMETPUYECKOTO OmpeneNieHus. Ammaparypa W TEXHHKA
doromerprueckux uzmepenuit. Hegenomerpus u Typougumerpusi.

3. IPOI'PAMMA ITPAKTUYECKOI'O OBYYEHUSA

Tema 3.1 BBoanoe 3ansTHe. UHCTpyKTa)K IO OXpaHe TpPyAa M O3HAKOMJIEHHE C
NPOU3BOACTBOM, Pa00YUM MECTOM J1a00PAHTA CIIEKTPAJIBHOI0 AHAJIN3A.
WNHCTpyKTaX MO OXpaHe TpyAa NpPU MOCEIEHUH NpeanpusTHs (IPOBOAUT HHXKEHEp CIyXObI

oxpaHbl Tpyna). O3HaKOMIICHHE C KBAIM(UKAIMOHHOW XapaKTEPUCTUKON M TOPSIKOM IPOBEIACHUS
MIPOU3BOJICTBEHHON TpakTHKU. OOIme cBeleHus: 00 y4acTKe W3TOTOBIICHHS WM3JCIHHA U3 IIacTMace,
KOJIMYECTBO, KAUeCTBO, HA3HAUCHHUE BBITYCKAEMOW MPOJYKIUU. BpenHbie GakTopsl, ASHCTBYIOIIUE HA
KOHTpOJIEpa TI0 METaJUIOTIOKPBITHSAM U MEPOTPHITHS TO TPOPHIAKTUKE BO3MOXKHBIX 3a00JICBaHUM.
WHcTpykTak Ha pabodeM MeCTe KOHTpoJjiepa IO OXpaHe TpyAa, dJIeKTPOOe30MacHOCTH H
IMPOTHUBOIIOKAPHBIM MCPOIIPUATHAM. HpaBI/IJ'Ia MMOBCACHUA IIPU aBapunl HIJIN MOKapEC B IMPOU3BOACTBC,
nepBasd MNoOMOllb IPHU HECYACTHBIX CIIydasx. pra)KHeHI/ISI B IIOJIb30BAaHWH IIPOTHUBOra3oM, OYKaMH,
OTHCTYIOIUTCIIAMHA W APYTUMH 3alUTHBIMHU CPEACTBAMMU. HpaBI/IJ'Ia XpPaHCHUA 3alllMTHBIX CPCIACTB.
O3HakoOMJICHHE C PaBUJIAMH BHYTPEHHETO PACHOPsAKA, JCHCTBYIOIIETO Ha IPEIPUSTHH.

Tema 3.2 Iloaroroska padouero mecra
[IpakTuueckoe oO3HAKOMJIEHHE C OOOpyAOBaHHEM, MNPUOOpaMHU, HOPMATHUBHOTEXHUYECKOU
JIOKYMEHTAIUEH.

Tema 3.3 IIpoBeeHue aHAJN30B CNIEKTPOXMMHUYECKUMH METOIaMHU

Ot60p mpoOsI U moAroToBKa Mpol. [IpoBeneHne aHaITM30B ¢ BEIOOPOM METOAA UCCIICTOBAHMS.
OOpaboTka pe3ylbTaTOB CIEKTPATHHOTO AaHallM3a C MCIOJIb30BAHUEM COBPEMEHHBIX CpEICTB
BBILIHCHHTQHBHOfl TCXHUKHU.



Tema 3.4 CamocTosiTeJIbHOE BHINOJTHEHHE PAOOT MO KOHTPOJIIO

CamocrosTenpHOe BBIIIOJIHEHHE  PadoT, MPEJYCMOTPEHHBIX  KBAIH(DUKAIMOHHON
XapaKTePUCTHKON «JIabOpaHT CEKTpaIbHOTO aHATN3a)» C COOIIIOICHIEM pabovell HHCTPYKIIMH U TIPaBUIT
MIPOMBIIIIICHHO!N 0€3011acHOCTH.

KBanuduxannonnsie (mpodHbIe) padoThl.

B kauecTBe OCHOBHBIX KPUTEPUEB OLICHKHU BBIIOJIHEHUS IPAKTUUYECKOIO 3aJaHUS BBICTYIIAIOT:
—  JIOCTMKEHME LIEJIH, BHIIIOJHEHHE 3a/1a4 PAKTUYECKOT0 3aaHUs

—  CJIEeI0BaHUE METOAMYECKUM YKa3aHUSM I10 BBIIIOJHEHUIO 33JaHUs

—  TIOJIHOTA BBINOJIHEHUS 3aJaHUsI

—  CaMOCTOSITEJIbHOCTb BBIIIOJIHEHUS 3aJJaHUs

—  CHCTEMHOCTb U JIOTUYHOCTb BBIIIOJHEHUS 3aaHUS

—  CIIOCOOHOCTH UCHOJIb30BATh U3YYEHHBIN TEOPETUYECKUI MaTepHral

—  IpuUMeHeHue npodhecCUOHAIBHOW TEePMUHOIOIUU

— coOroieHne TpeboBaHMi 0€30MacHOCTH

[IIxajbl OLIEHOK:

OneHka «OTIMYHO» — 3aJIaHUE BBIIIOJHEHO CaMOCTOSITENIbHO, B COOTBETCTBUU C ITOCTABJICHHOU
LEeNbl0, 3afadyaMH W METOAWYECKHMMH YyKa3aHWsIMH, B TIOJJHOM 0OBeMe; BBHINOJIHEHHass padoTa
XapaKTepU3yeTcss YETKOCTbIO, CHUCTEMHOCTbIO M JIOTMYHOCTBIO BBIIIOJHEHUS 3a/aHusi; CBOOOIHOE
IPUMEHEHHE U3yYEeHHOI0 TEOPETUYECKOIo MaTepuana, CBOOOHOE UCIOIb30BaHUE NMPO(HECCHOHAIBHON
TEPMHUHOJIOTHH.

OneHka «xopoIo» — 3alaHHie BBIIIOJIHEHO CAMOCTOATEIBHO, B COOTBETCTBUH C IIOCTABIEHHOU
LEeNbl0, 33Ja4aMd M METOAMYECKMMH YKa3aHHUsAMH, B TIOJHOM oObeMme; B paboTe HMETCs
HE3HAYUTEJIbHbIE OIIMOKM, HECYIIECTBEHHbIE OTKJIOHEHHE OT TEXHOJIOIMM, II0CIEA0BaTEIbHOCTH
BBIITOJIHEHUS 3aJjaHUsl YaCTHYHAs ONOpPa HAa M3YYECHHBIM TEOPETUYECKHMM MaTepual, HEIOCPEICTBEHHO
CBSI3aHHBIN C TEMOM 3a/1aHNs, UCIIOIb30BaHUE MPOPECCUOHAIBHON TEPMUHOJIOTUN OTPAHUYEHO.

OneHka «HEeyJOBJIETBOPUTEIBHO» — 3aJaHHE BBIIOJIHEHO YaCTUYHO/B MUHHMAaJIbHOM OOBEME,
JIOMYIIEHbI Cepbe3HbIe OMIMOKK NPU BBIOJHEHUHN 3aJ[aHUs; HE COOI0/IeHrne TpeOoBaHH Oe30MMacHOCTH;
HE3HAaHHE TEOPETUYECKOro MaTepHuaia, MPUMEHEHHE NPO(PECCHOHANbHBIX TEPMHHOB OTCYTCTBYET,
OIlepUPOBAHUE KUTEHCKOIN TEPMUHOJIOTHEH; 3aJaHNE HE BBITIOJIHEHO/OTKA3 OT BBIIOJHEHUS 33 JaHUS.

5. MaTepHaﬂbHO-TeXHI/I‘IECKI/Ie Yci10oBUsA peain3allu MporpaMmmbl

HanmenoBanue
HaumenoBanue 060pynoBanmus,

cenuaJIu3upPOBAHHbIX Buj 3ansarui
NPOrPaMMHOI0 ol0ecredeHnst

y4eOHBbIX MOMeIeHuit

V4eOHBIil Kitace Jlexmun

MynsTrMeauitHoe 000 OBaHHE, KOMITBIOTEPHI.
[IpakTuueckue 3aHATUSL ¥ A PyA > P

OO0yuatomue -  KOHTPOJHUpYIOMAs  CHCTeMa
«OJIMMIIOKCy», naeT BO3MOKHOCTb IMPOBEICHUSA
0o0ydeHNs] W TIPOBEPKU 3HAHUN, MPOBEIACHIUS
TECTHPOBAHUS M aHAJIU3 PE3YJIHTATOB U JP.
Kabuner mist mpoBeneHHs BricokockopocTHOi KaHaJ CBSI3U c
BUJICOKOH()EPEHIICBS3H Jlexmm (BKC) pEe3epBUPOBAHUEM, HOYTOVK, BHJICOKaMepa,
(BKC) MUKPOGhOH

CaMonoAroToBKa,
KomnsrorepHslii kace MIPOMEKYTOUHBII 51
WUTOTOBBIN KOHTPOJIb




Jlexun
Hopm  3.5.3a», BO3MOXHOCTH  IPOBEICHHS
N (caMOmoaroTOBKA), N
KowmmsrotepHsIit Kitacc . oOydeHuss W TIPOBEPKH 3HAHWH, NPOBEICHUS
MPOMEKYTOUHBIN u

[Iporpammuoe obecrieueHue «Cpena
JTUCTaHIMOHHOTO 00ydenus Pycckuit Moodle 3KL

TECTHPOBAaHHS M aHAIM3 pe3ylbTaToB W Ap.
WnTterpanus ganHbIX 00 00yUYEeHHOCTH MepcoHaa B
CYNIECTBYIONIYIO 0a3y MaHHBIX 3aKa3ymKa

HUTOTOBBIN KOHTPOJIb

KommnbroTepHbIit Kjacc, | BxogHon,
- . BO3MOXHOCTb TPOBEICHUSI OOyUeHHS U MPOBEPKU
MOOWITHHBIN y4eOHO- | IPOMEXKYTOUHBIH 51 N
o . 3HAHWH, MpPOBENEHUS TECTHPOBAaHUS M aHAIN3
aTTEeCTallMOHHBIN KJ1acc WUTOTOBBIA KOHTPOJIb

[Iporpammuoe obecneuenne «AMK Cucremay,

pe3yIbTaTOB U JIp.

5.1 OpraHu3anoOHHO-NeIAroru4ecKne ycaoBusi

Peamuzanus IlporpamMmel o0OecrieunBaeTcss HayYHO-TIEJArOTMYECKUMHU KaJpaMH OpTaHU3alluH,

OCYILIECTBISIONIEH 00pa3oBaTenbHyI0 JAesaTenbHoCTh. [Ipu peanuzanuu AaHHON 00pa3oBaTeNbHOM
[IporpaMMbI MOTYT IpUBJIEKAThCS ACUCTBYIONINE PAOOTHUKY BBICIIUX YU€OHBIX 3aBEICHUN TEXHUUECKON
HaIpPaBJIEHHOCTH, CHEIHAIUCThl JKCIEPTHBIX U HAYYHBIX OpraHu3alii, pabOTHUKU aTTECTOBAHHBIX
LEHTPOB MO MPOMBIIUIEHHOW O€30MacHOCTH, CIEMUANNCThI, 3aHUMAIOUINECs] MPErnoAaBaTeIbCKON
JesITeNbHOCTBIO 10 Tpoduitio [Iporpammei.
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5.2 YueOHo-MeToau4eckoe odecnedenue [Iporpammel
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Koncturynus Poccutickoit @enepanuu ot 12.12. 1993
Tpynosoii kogexec P® Ne 197 ot 30.12.2001

@enepanbHblii 3akoH «O0 oxpaHe okpyxawomei cpeab» Ne 7-®3 or 10.01.2002
®enepanbHblil 3akoH «O0 ocHOBax oxpanbl Tpynaa B Poccuiickoit ®deaeparnun». — M., 1999.
Kynens E.C. CnexTpajibHbIi aHaIu3 METAJUIOB U CI1aBoB. - Kues, 1986.

KycranoBuu .M. CriekTpanbHblii aHanu3. - M.: Beiciias mkona, 1989.

MarepuanoBeJieHrEe U TEXHOJIOTHS MaTepuasioB. YueOHuk. - M.: Meramutyprus, 1994.
Mertamtyprus 4YepHbIX U LIBETHBIX MeTaIOB. YueOHUK. - M.: Mertamnyprus, 1993

Texnonorus MerayuioB U matepuanoBenaenue. Knoposos b.B., Ycosa JI.®., TperbsikoB A.B. u np.
M.:Metamnyprus, 1987.

. Ananmutnueckas xumust/ [lon pen. A.A. Umenko. - M.: U3narensckuii ieHTp «Akamemusi», 2013

- 246 c.

AnpgpuanoBa C.}O., OpemenkoBa E.I'. TeopeTnueckne OCHOBbI XMMHYECKOIO aHalu3a: yueo,
rmocooue.- M.: Akagemus, 2012.-144 c.

MocksuueB 10.A. TeopeTndyeckrne 0OCHOBBI XMMHUYECKON TEXHOJIOTHU: yueld, mocodue st CTy/I.
cpea. npod. yuebd, 3aBefiennii.- M.: Akanemus, 2015,- 272 c.
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KonnuectBennelii aHanu3. DU3NMKO-XMMUYECKHE METOABI aHANW3a: IMPAKTUKyM: XapHUTOHOB
yuebHoe rocobue. 2012. - 368 c.: u.

10.A., I'puropsesa B.1O. Ananutnueckas xumus. [Ipakrukym: yue6Hoe nocobue. 2009. -296 c.
XaputonoB 0.4, T'puropreBa B.IO Ilpumepbsr u 3amaum 1Mo aHAIUTHYECKOM XHMHHU.
I'paBuUMeTpHsl, SKCTpaKlus, HEBOAHOE THUTPOBaHHE, (DU3MKO-XUMHUYECKHE METOJbl aHajIu3a:
yaebHoe mocodue.. 2009 - 304c.

I'ypuu f.A. Xumudeckuii ananus. - M.: Beicias mkona, 2007 - 295 c.

Hopoxosa E.H. Ananutnueckas xumus. - M.: Beicias mkona, 2001.
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A.A Nmenko. - M.: U3natenbckuii ieHTp «Akagemus», 2010 - 352 c.
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5. IMopsinok npoBeeHusi OLEHKH 3HAHUI

Ocy1ecTBIeHNE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH O0Y4YaroIuXcs, YCTAaHOBJIEHUE uX (opM,
NIEPUOJUYHOCTH U NopsAaka nposeneHus otHocurcsd k komnerenuun AHO JIIO «IIIIK». IToaroroska
3aBepIIaeTcs KBaM(UKanOHHBIM 3k3aMeHOM. K mpoBeeHnIo 3K3aMeHa MPUBIIEKAIOTCS MPEICTABUTEIH
pabotonarenel, ux oobeanHeHNH. KBanudukanoHHbIi 5K3aMeHa CIIylmaTessiM IpeiaraeTcsl IpouTH B
¢dopme urorooro TectupoBaHus. KonuuecTBo mpeanaraeMbiX CIyLIaTENr0 BOIPOCOB cocrapiser 20
BOIIPOCOB, BpEMsI TECTUPOBAHUs cocTaBisieT 20 MUHYT, KOJIMYECTBO MOMBITOK — HE Oosee 5 pas.

B Bompocax ¢ MHOXXECTBEHHBIM BbIOOPOM (TECTOBBIE BOIIPOCHI C MHOXKECTBEHHBIM BBIOOPOM
OTBETa MIPEANOIaraT BbIOOpP HECKOIBKUX IPABUIIBLHBIX OTBETOB U3 psiAa MPEUI0KEHHbBIX ) BEPHBIM OyAeT
CUMUTATBHCS OTBET, €CJIM YKA3aHbI BCE IPAaBUJIbHBIEC OTBETHI.

ITo 3aBeplIeHNIO TECTUPOBAHUS CIYLIATENIO MIPEICTABISAETCS PE3YAbTAaT TECTUPOBAHUS B BUE
0aJIOB U OLIEHKH, KOJIMYECTBA MPABUIBLHO U HEMIPABUIBHO OTBEYEHHBIX BOIIPOCOB.

Jis 0ObEeKTUBHOW NpPOBEPKM 3HAHUN OBUIM YCTAHOBJIEHBI E€IMHbIE KPUTEPUM MJs BCeEX
npoxoadaumx Tekymuil KOHTposib. MToroBas aTrTecTalsi CUMTAeTCs YCHEIIHO HpOIeHHOH, eciu
ciywmarens nonydui 18 u Gonee 6ajioB, mpaBUIIbHO OTBETWII Ha 18 1 Gosiee BOIIPOCOB.



IIpuniaoxenne Nel KoHTpoJIbHO-U3MepHUTEIbHbIE MAaTEPHAJIbI

Bomnpocs! 11 TectupoBanus 1o npodeccun «J1abopaHT CrieKTpaabHOTo aHaN3a» 2-7 pa3psaoB

1. JaTtb onpenenenune «OXpaHbl TPyaa»:

a) OxpaHa Tpyza — CHUCTeMa 3aKOHOJATEIbHBIX aKTOB, HAIIPABJICHHBIX HA COXPaHEHUE 370POBbS U
paboTocrnocoOHOCTH YelloBeKa B IIpoLecce Tpyaa

0) Oxpana Tpyna — cUCTeMa COLUAITbHO-3KOHOMUYHBIX, OPTaHU3AlIMOHHBIX, TEXHUYECKHX,
THTHEHUYECKHUX U JIeueOHO-TIpo(hU TPOPHUIAKTHIECCKUX MEPOTIPUSATHIA U CPEICTB

B) Oxpana Tpyna — cucTemMa 3aKOHOJATEeIbHBIX aKTOB, COLIMAIbBHO-3KOHOMUYHBIX,
OpPTraHU3aIMOHHBIX, TEXHUUYECKUX, THTHEHUYECKUX U JIe4eOHO- TPOPMIAKTUIECKUX MEPOIIPUATHI U
CPEICTB, HAIIPaBJICHHBIX HAa COXPAHEHUE 3/I0POBBS U pabOTOCIIOCOOHOCTH YelloOBEKa B Ipolecce Tpyia
r) CucreMa OpraHU3alOHHBIX MEPONPUATUN U TEXHUYECKUX CIIOCOO0B, MPEIOTBPAIAOIINX HIIH
YMEHBIIAOUINX BO3/ICHCTBUE HA paOOTAIOIIMX BPEIHBIX TPOU3BOJCTBEHHBIX (PAKTOPOB

2. TpaBma — 3T0:

a) COBOKYNHOCTh paHEHUH, KOTOPbIE IOBTOPSAIOTCS B T€X UJIM UHBIX KOHTUHI€HTOB HACEJICHUS
0) Cryuait Bo31€iicTBHS Ha pabOTAOIIEr0 BPEIHOTO (haKkTopa

B) Bcesikoe HapymieHne aHaTOMUYECKOH IIETTOCTHOCTH OpraHu3Ma WM HapyIIeHHe ero (PpyHKIHi
BCJIEJICTBHE BHE3AITHOM JIEHCTBHSI HA HETO JIF000r0 OMAaCHOTO MPOU3BOICTBEHHOTO (PaKTOpa

r) HecuacTHblii ciy4yail Ha IPOU3BOJCTBE

1) [TocTenenHoe yXyaIIEHUE COCTOSTHUS 310pPOBbs paOOTAIOLINX

3. OnacHble U BpeJHbIe IPOU3BOACTBeHHbIe (PAKTOPBI OTHOCATCH K (puznueckum: (Boidepere
OJMH WM HECKOJIbKO 0TBETOB)

a) [Tectuum bt

0) IToBbIIIEHHAS WM IOHWKEHHAS BIIAXKHOCTh BO3yXa

B) PusnyecKue neperpy3Ku

r) Muxkpoopranusmsl

1) Beicokue ypoBHM IIyMa ¥ BUOpaLuu Ha paboyeM MecTe

e) [ToBbIIIEHHOE MM MOHMKEHHOE 0apOMETPHUECKOE JaBlIEHUE WM PE3KOE €ro U3MEHEHHUE

4. OnacHble U BpeJHbIe IPOU3BOACTBeHHbIE (AKTOPbI OTHOCATCH K
ncuxopusunosornyeckum:(Bridepere o1MH UM HECKOJIBKO OTBETOB)

a) [ToBbIlIEHHOE WJIM TOHMKEHHOE JIBUKEHHE BO3/lyXa Ha paboueM MecTe

0) HepBHo ncuxuueckue neperpysku, pusndeckue neperpy3ku

B) Jle3nH(peKInoHHbIE CPECTBA

r) [ToBbIIeHHBIN YPOBEHb BUOpALIUU

) [Teperpy3ku aHanu3aTopoB, MOHOTOHHOCTb TPYAA

e) OMOIMOHAIIBHBIE CTPECCHI

5. JlaTh onpenesieHne KOAPPUIHMEHTA TAKECTH TPAaBMaTU3Ma:

a) OTO KOJMYECTBO HECUACTHBIX CIIy4aeB CO CMEPTENIbHBIM HCXO0/I0M

0) 3TO KOJIMYECTBO HECUACTHBIX CIIy4aeB CO CMEPTENbHBIM UCXO0JIOM, YTO IPUXOAUTCS Ha 1
paboratoriero

B) 3TO0 KOIMYECTBO JTHEH HETPYIOCIIOCOOHOCTH, puxoasieecs Ha 1 paboTaroiero

r) 3TO KOJIMYECTBO JTHEH HETPYIOCIIOCOOHOCTH, MpUXOosiieecs Ha 1 HecyacTHBIN ciryyait



6. HMmeer npaBo HajaraTs mITpag HA NpeANpHusTHE 32 HAPYLIEHHe HOPMATHBHBIX AKTOB 110
oxpaHe Tpyja:

a) [IpencraBuTeNb UHCIIEKIIUU IO OXpaHE TPya

0) Wmxenep nmo oxpane Tpya

B) [IpencraBuTeNlb MECTHBIX aIMUHUCTPALIUN

r) TpynoBbI€ KOJIEKTUBBI

1) [TpodeccrnonanbHbIE COO3HI

1. HenopmupoBanHblii padounii JeHb — 3TO:

a) OcoOblif pexxuM pabodero BpeMeHH, YCTaHOBJICHHBINA 3aKOHOAATEIbCTBOM JJIsl OTPEIeNIEHHOM

KaTeropuu pabOTHHUKOB, MIPOJIOJDKUTEIIBHOCT TPY/Ia KOTOPBIX HE TIOIACTCSI YSTKOMY YUEeTy U He
MOJKET OBITh OIpaHMYEHA PAMKaMH HOPMAJILHOTO Paboyero BpeMeH!

0) Haxosxnenne pabOTHHKA Ha TPEANPHUSITAN TIOCIIe OKOHYAHUS pad0vero JHS JJIs1 BBITOTHCHHS
3aJa4, KOTOPBIC HE BXOJAT B €XKETHEBHBIX 00s3aHHOCTEH paboTHHKA — OTIBIX, U OTPEICICHHON
KaTeropmuu pa6OTHI/IKOB, MMPpOAOIKUTCIIBHOCTD TPpyAa KOTOPBIX HE MOXKET OBITH OorpaHn4ycHa paMKaMu1
HOPMAaJIbHOTO pabouero BpeMEeHH

B) DT0 BpeMsi, yCTAaHOBJIICHHOE 3aKOHOM, B KOTOPO pabodune U CITy>Kaniue 00s13aHbl HAXOIUTHCS Ha
TEPPUTOPUU TPEATIPHUSITHS, BHIIOIHATH TOPYYCHHYIO UM Pa0OTY U JICHCTBOBATh B COOTBETCTBHHU C
[IpaBuamMu BHYTPEHHETO PACIIOPSIIKa

8. Be3onacHocTh TPy/aa HA NPeINPUSITHH BOOOIIe o0ecrieunBaeT U HeceT 32 ITO
OTBETCTBEHHOCTh

a) WNmxenep no oxpane Tpyia npeanpusiThs

0) FOpHUCKOHCYIBT IPEAIPUSTHS

B) [Ipencenarens npodcor3HOro KOMHUTETA

r) PykoBoauTens npeanpusTus

1) Wucneknus mo oxpaHe Tpyaa

9. O 4yem paGoTHMK 00513aH HeMeIJEHHO U3BeCTHTH cBoero pykopoautensa’? (TK PdD)
a) O nmro6o¥t cutyaruu, yrpoKaromei >Ku3H1 U 3J0POBBIO JTIOACH

0) O KaxJI0M HECYACTHOM CITy4dae, POUCIIEIIIEM Ha TIPOU3BOICTBE

B) OO0 yXyAIIeHuu COCTOSIHUS CBOETO 3/I0POBBS

T) O BceM BBIIENIEPEYHCIIEHHOM

10. B kakux caydasix NPOBOAUTCH BHEIUIAHOBBIN HHCTPYKTAK, I7le OH (puKkcupyercs?
(Bb10epeTe 01MH HJIN HECKOJIBLKO OTBETOB)

a) [Ipu npreme Ha pabOTy C 3aMUCHIO B JTUYHYIO KAPTOUKY

0) [Ipu BBeleHUU HOBBIX MPaBUJI, UHCTPYKLUUNA HO OXpaHe Tpyla, U3MEHEHUHU

TEXHOJIOTUYECKOr0 Ipolecca, NmepepsiBax B paboTre Oonee 2 MecsAleB, a Uis padOT ¢ BPeIHBIMU U
(un) omacHBIMU YCJIOBUSIMH Tpyna -0onee 30 queit. dukcupyercs B XKypHaie perucrpanuu
MHCTpYKTaXka Ha paboueM MecTe

B) [Tpu BeIMONIHEHNH PAOOT MOBBIIIEHHON ONACHOCTH C 3alMChIO B Hapse-I0IycKe

11. KTro moase:kuT 00y4eHHIO 10 OXpaHe TPYJAa U NPOBepKe 3HAHUS TPeOOBaHUI 0XPaHBbI
Tpyaa (TK P®)?

a) Bce paboTHMKYM Opranu3anuu, B T.4. PyKOBOAUTENb

0) Tonbko pabOTHHUKH, 3aHTHIE HA Pa0OTaX MOBBIIIEHHOMN OMMACHOCTH

B) Tonbko pabOTHUKH CITYKObI OXpaHbl TPYyJa U PYKOBOIAUTEIH MOIPA3IEIEeHUI



12. Bbluea Cpok JelicTBHS NPUTOJHOCTH NPUOOPOB K IKcIIyaTanuu. Bamm neiicreus?

a) 3akoHYUTH paboTy. COOOMUTH HETTOCPEACTBEHHOMY HAaYaIbHUKY O BBISBJICHHOM

0) HECOOTBETCTBUH.

B) [Tponomxute padoty

r) 3aKOHYUTH paboTy

13. CrnekTpa/ibHbIil aHAJH3 MO03BOJIsSIET ONpPeaeTUTh XUMHYECKHUI COCTAB BellleCTBA TOJIbKO B
J1a00paTOPHBIX YCIOBHUAX:

a) HeT

0) na

B) B PEIKUX Cllyyas

14.  JluHeiiuaTblii CIEKTP JAI0T BellleCTBA B TBEP/OM COCTOSTHUU:

a) na

0) HeT

B) HHOT /1A

15.  IlousiocaTblii cieKTP 00pa3ylOT CHJILHO HATPeThbIe TBEpP/Able Tea U KUTKOCTH:

a) MHOTIa

0) na

B) HET

16.  CnekTpajbHblii aHAIN3 — cIOCO0 OMpe/ieJieHHs MCKIIYNTEIbHO COCTABA BeleCTBA 110 ero

CIEKTPY, TAK JIK ITO:
a) o0a BapuaHTa BEPHBI
0) na

B) HET

17. HenpepbIBHBIN CIEKTP AaI0T, HATIPUMEP, MOJIEKYJISIPHbIE COeTMHEHNS, TAK JIH ITO:
a) na

0) Her

B) MHOT/1a

18. Buj cnexTpa BemecTBa 3aBHCHUT OT €ro:
a) Macchl

0) pazmepa

B) cocTaBa

19. Bwuj cnekTpa BelecTBa 3aBUCHUT OT €ro:
a) COCTOSTHUS

0) Macchl

B) pazmMepa

20.  Kaxaplii aToM oT/IH4aeTCsl ONpeaeIeHHbIMU, OTJMYAIOIIHUMHUCS OT APYTruX, JIIMHAMUI
U3J1y4aeMbIx:

a) JIMHUU

0) ceKkTpoB

B) BOJIH

21.  Harperoe BelecTBO B JJI000M COCTOSIHMHU €03/1a€T CHEKTP:
a) DHEPTeTUYECKUI

0) UCIyCKaHHs

B) TIOTJIOIICHHUS



22.  XoJI0HOE BelecTBO B JIIOOOM COCTOSIHUM CO3/a€T CIEeKTP:
a) TOTJIONIEHUS

0) UCITyCKaHHs

B) DHEPTETUYECKHUM

23.  CuoekTp morJiomeHusi MOKHO CYHTATH ... CEKTPA HCIMYCKAHUS, IOTOMY YTO XapaKTepHbIe
JIMHUHU COOTBETCTBYIOT TeM :Ke JIVIMHAM BOJIH:

a) «ITO3UTHBOM»

0) «HETaTHBOM)

B) «CpeIHEM»

24, YacToThl IMHENYATOr0 CIEKTPA 3aBUCAT OT CIIOC00a BO30Y:KIeHHUsI ATOMA, TAK JIM ITO:
a) HeT

0) na

B) MHOT' /1A

25. UtoObI onpeneuTh XUMUYECKHA COCTAB KPYMUHKH BENIeCTBA, I0CTATOYHO
MPOAHAJHU3NUPOBATH CHEKTP KPYNUHKH B:

a) MJIaMEHU

0) uckpe

B) BOJIE

26.  IlpuMepsl U3jIy4yeHHii: OTOHb — TENJIOBOE, CEBEPHOE CHSTHHE — KATOT0JTIOMUHeCIeHIIUs,
CBETJISTYOK — XeMHJTIOMHHECIeHIINS1, CBETSIUIICSI B TEeMHOTe HH(epsIaT MEXaHMYeCKUX YaCOB —
(doTosIIOMUHECHEHIIHS, TPABUJIbHBI JIH ’TH NPUMEPbI.

a) na

0) HeT

B) HEKOTOPBIC

27.  T'a3 HauOoJiee YYBCTBHTEJIEH K KPACHO# YaCTH CHEKTPA, TAK JIM 3TO:
a) 3aBUCHUT OT IPKOCTH KPACHOTO I[BETA
0) na

B) HET

28.  CaeueHue, BO3HHKAaIOILee B poLecce MPOTEKAHUA XUMHYECKOI peaKkum:
a) AJIEKTPOITIOMUHECIICHIIN

0) XEeMUJTIOMUHECIICHITUS

B) ()OTOTIOMUHECLIEHIIHS

29.  HCcTOYHMKH eCTeCTBEHHOI0 CBeTa AAaK0T HA0Op H3/1yYaeMbIX:
a) CIIEKTPOB

0) nuHMI

B) BOJIH

30. CBeueHue BelllecTBa MO/ JeiicTBHEM MAJAAI0IIero Ha Hero cBera:
a) XEMHUTIOMHHECIICHIINS

0) poTomroMUHECTICHITHS

B) 3JICKTPOJFOMUHECIICHITUS

31.  JlromuHecueHuusl, BO30y K1aeMas 3JIeKTPUUECKHM MOJIeM:
a) SJIEKTPOJTFOMUHECIICHITHS

0) XeMUITIOMUHECIICHIIUS

B) (hOTOIFOMUHECIICHIIUS



32.  YciaoBueM H3JIy4YeHHs aTOMa SIBJIsIETCH Mepeaya eMy ornpeaeeHHOI:
a) CHJIBI

0) sHepruu

B) MOIIIHOCTH

33.  Ilpu TenjioBOM M3JIy4YeHHHU NMOTEPS] AaTOMAMH YHEPTUH HA U3JIyYeHHe KOMIEHCHPYeTcs 3a
CYeT JHEPIruH TEeNJIOBOr0 IBHKEHUSI:

a) YaCTHII

0) MoJIeKyI

B) aTOMOB

34. du3nyeckoe siBJIeHNe, 3aKJIIYa0leecss B CBeYeHUH BellecTBa, 00,1y4aeMoro 0bICTPbIMHA
3JIEKTPOHAMM:

a) AIEKTPOITIOMUHECIICHIINS

0) KaTOJI0JIFOMUHECIICHIIHS

B) (hOTOJIFOMUHECIICHIINS

35.  MakcuMajibHasl CIEKTPAJIbHASI IJIOTHOCTh HHTEHCHBHOCTH M3JIy4eHUsI MPUXOIUTCS HA
3TOT IIBET:

a) 3eJICHBIN

0) KEINThIH

B) KpacHBII

36. C noMoIbI0 CIIEKTPAJBLHOI0 AHAJM3A ObLI OTKPBIT ITOT HOBBIH JIEMEHT:
a) IUHK

0) pyounuii

B) KaJIbIIU

37.  C noMombI0 CIEKTPAJIBLHOI0 aHAJIN3a ObLJI OTKPBIT ITOT HOBbIii 3J1eMeHT:
a) me3ui +

0) HaTpuit

B) Oapuit

38.  OauH U3 BH/I0B CIIEKTPOB:
a) OecripepbIBHBIC CIIEKTPHI

0) IpepbIBUCTbIE CIEKTPHI

B) HEMPEPBIBHBIE CIIEKTPHI

39.  OauH U3 BH/IOB CHEKTPOB:
a) TMHeWYaThle CIIEKTPHI

0) TMHEWHBIN CIIEKTPbI

B) MTPOJIOJIEHBIE CIIEKTPHI

40.  OnMH U3 BU/AOB CIIEKTPOB!
a) KJIETYaThIe CIIEKTPbI
0) mosocarble CHEKTPHI
B) pPOMOOBBIE CIIEKTPBI



[Mpuaoxenne Ne2 KasennapHuolii yueOHbIN rpadpuk
Kanennapusiii yueOHbIN rpaduk o0ydenus: 256 4acos.

Ne If{(;g;)io YuebHbIe THU 00yUeHUs
s HanmeHoBaH#e TUCIUTIUIMHBI (MOJTYJIS) outoro]
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1. [Beenenue 2
2. |OCHOBBI CTAHJAPTH3ALUK U METPOJIOTHH 8
3. |[YmpasiieHHe KaueCTBOM 8
4. |O0mass XuMru4YecKas TEXHOJIOTHS 8
5 TexHUKa U TEXHOJIOTHS Ta00paTOPHBIX 8
" |pabot
6. [KommiexcHas G€30IaCHOCTD 22
a OCHOBBI (PU3HKO-XUMHYECKHX METOJIOB 8
aHaIM3a
8. |OCHOBBI CIIEKTPAILHOIO aHAJIN3a 8
9. | Texuuka 1abopaTOpPHBIX paboT 32
10.| Merozs! aHanu3a 24
11.|TIpakTnueckoe o0yueHHe 120
12.| Koncynpramms 4
13.| KBanuduxanmoHHbIif S5K3aMeH 4




