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Hononuurensuas npodeccuonansuas [IpOrpaMMa TOBBIUEHHS KBATUDUKALMHE «ATOMHO-
SMHCCHOHHAS CIIEKTPOMETPHS | MACC-CNEKTPOMETPHS ¢ MHAYKTHBHO CBA32HHOM ILIA3MO: OCHOBEL,
TCXHHKA BBITIONTHEHUS H3MepeHHit, NpaKTHKym» paspaGoTana pykosommrenem VueGuoro LEHTpa
Obmectea ¢ OrpaHMYEHHOH OTBETCTBEHHOCTHIO «AHATHT Iponakre» (panee — O6mectro) no
COTNIACOBAHMIO C  JUPEKTOPOM Mo HayUHO-TEXHWYIECKOMY pasBuTHIO OB6LiecTBa. Hacrosmas
o0pazoraTenbHas nporpamma YTBEPHKIEHA reHepaTbHbIM upexTopom ObmecTsa.

1. OBIWE NOJOXEHRNY

1.1.  Hopmaruensie AOKYMEHTEI JJIs1 pa3spaboTku JONOJHATEIbHOM npoheccHonaATLHOM
NporpamMmel NOBLIMIEHHS KBAINDAKANUHA
Ob6pazoeatenshas [IporpaMMa JOMOJIHHTE/ILHOTO NPodecCHOHAIBHOTO 00pazoBanks MOBBILIEHNS
KBaTHdUKAIMYE  « ATOMHO-3MHCCHOHBAS CTICKTPOMCTDHA M MACC-CIIEKTPOMETPHS C  MHAYKTHEHO
CBA3AHHOH IIa3MOM: OCHOBBI, TEXHHUKA BBINOIHEOHMS H3MEPEHMH, TIPAKTHKYM» paspaboTana Ha OCHOBe
CIIETYYOLIHX HOPMATHRHBIX JIOKYMCHTOB:

» OenepaIbHEIH 3ak0H oT 29.12.2012 No 273-@3 «O6 obpazoranuu B Poccriickoii Denepauym»;

= Ilpukaz Munucrepcraa obpasoBanus ¥ Hayku Poccmiickoii @enepamad or 01.07.2013 Ne 499 «O6
yreepxaennr Ilopsigxa oprammsauuu u OCYINECTBIEHUS 00pAa3OBaTEe/ILHON HEATENLHOCTH o
ACHOIHHUTENEHBIM NPO(ECCHOHATEHEIM TIPOrpaMMAam;

= [Ipukas Munucrepcrsa obpazoranms u mayku Poccmiickoi Denepauun ot 23.08.2017 Ne 816 «O6
yreepxnaeHur Ilopanka npuMenenus OPTaHH3AIMAMY,  OCYIIECTRISIOMME  0Gpa3oBaTeNsHyI0
ACATENBHOCTD, 3JIEKTPOHHOTO OOYYEHHMS, /UCTAHIMOHHBIX TCXHONOTHH TpPH peanuzanyu
00pazoBaTeNLHEX MporpaMm»:

= Keanmuduranuonsei CpaBOYHUK NOTOKHOCTEH PYKOBOAWTENEH, CIEIHATHCTOR 1 APYIrHX CIyKallHX,
yreepxuennsiM Iocranornennem Muntpyna Poccuu or 21.08.1998 Ne 37.

ObpasosarensHas nporpaMma MONOTHETETLHOIO HPODECCHOHANLHOTO OBPA3OBAHMS IIOREIIEHUS
KBaNTHHKAIMH 0DOPMIICHA B COOTBETCTRHH © TpeGOBAHMAMU:

v crateu 12 @enepanbHoro sakona «O6 obpazopanuu B Poccuiickoi Denepaimmy,

v mpukasa MunoSpuayku Poccun or 01.07.2013 Ne 499 «06 yreepxnennn IMopsinka OpPraHu3alHd U
OCYIISCTBIICHHS 00pa3’OBATENLHON HEITENBHOCTH MO JOMOJTHATENBHBIM  TPODECCHOHANEHBIM
NporpaMMans.

v Ilpukas Munncrepersa o6pasosanus u Hayku Poccuiickoit ®enepaunn or 23.08.2017 No 816 «O6
yTBepikzernd Ilopsnka npumenenns oprasuzanmsami, OCYIIECTRISIOMKME  06pa3OBaTETBHYFO
ACATENLHOCTE, JNIEKTPOHHOTO OOYYEHHS, NHCTAHLHOHHBIX OBPa30BATENBHEIX TEXHONOTHI TIpH
peanu3aliy 00pa3oBaTeNbHBIX IPOrpaMmy».

1.2. Teas noBpImenns KBanuhAKANUH

Hensio obpasosarensroit NpOrpaMMBl JOMONHUTENBHOIO MpodecCHOHAIBHOrO obpazopanms —
HPpOrpaMmel MOBBIMIEHHS KBATU(DUKALIAW SBASETCS COBCPUICHCTBOBAHME M AKTYaNU3aLHs KOMIETCHIHMIA,
HeOOXOMUMBIX  fmis NpOQecCHOHANBHON  NesTeNbHOCTH B paMKax HMCIOWICHCs —KBaM(DUKALUK
COTPYIHHKOB  HCCIIEIOBATELCKHIX, [IPOH3BO/ICTBEHHBIX, AHAJIMTHYECCKHUX, XMMHKO-aHATHTHYECKUX,
CHCKTPANBHEIX, BETCPHHADHBIX /1abOpaToOpHil, CHENHATHCTOR B OOJIACTH  AHAIMTHYCCKOH XUMMH,
TPOBOMAIIMX AHANM3BL W WCTIBITAHMSA, 4 TAKXKe JTHIL HONYYAOIHUX  CpefiHee MPOdECcCHOHANBHOE
00pasoBaHue u (HTH) BhIcIce 0bpasoBanMe B JAHHBIX OTPAcisx HayKH, 3HAKOMCTBO C HOBBIMH BHIAMHU
COBPEMEHHBIX  a00OPATOPHBIX  HMCCIIENOBAHMU, HHCTPYMCHTAJIbHOTO  XHMMYECKOr0 aHaju3a, u
TEXHOIOTUAMH. PabOTHI C HUMH, 0 CHEXYIOLTAM AOIDKHOCTSM, HO HE OTPaHUYHBAICE:

®  HavallbHHK HCCIEN0BATEILCKON naboparopuu (kox 22016 OK 016-94),
" HaYaJbHHK NMPOU3BONCTREHHOMH naboparopuu (kox 24845 OK 01 6-94),
" HIDKeHep-nabopaut (kox 22497 QK 01 6-94),

" vmKeHep (kom 22446 OK 016-94),



Hay4HbIH COTpyIHuUK (kom 24376, 24304. 24395, 24397 OK 016-94),
HIKCHEP-XUMUK (Kox 22860 OK (16-94),

TEXHUK-1ab0paHT (kxox 26999 OK 016-94),

JabopanT (kox 13265, 13269, 13271, 13306, 13312, 13319, 13321 OK 016-94),
HHKeHep (rox 22446, 42499 OK 016-94),

LNaBHBIA uExeHep (kox 20755, 20758 OK 016-94),

HHXeHep-nabopanT (ko 22497, 22602 OK 016-94),

VHKEeHep-TeXHoor (kox 22854 OK 016-94),

XUMHK (kox 27392 QK 0 16-94),

TEXHUK-METPOJIOT (TEXHUK M0 MeTposioruu) (ko 27012 OK 01 6-94),
HMEDKCHED TIO OXpaHe OKpyskaromiei cpensi (3xoor) (kog 22656 OK 01 6-94)
Ouoxmmuk (xon 20327 OK 01 6-94),

Bpad - cyne6HO-MenuuuHeKui 3kenept (kon 20480 OK 0 16-94).

[porpaMma mpexsasmadvena ans JomoIEWTENBHOIO npojeccHonanbHOr0 ofpasoBanus

AN, HMCHIINX WIIH HONYYAONHEX CpelHee NpodeccHOHAILHOE 00pazoBanse m (WiIH) BhICImee
obpazoBanue.

1.3. TinaanpyemMele pe3yabTaThI OCBOCHAS NPOrPAMMbI

HOBLIHIGHHC KBEJIPI(]]HK&L[HH pa60THHKOB, 3aHUMAarOTIIX BLIIIETIEPEYHUCITIEHHBIE HOOJGKHOCTH.

HampaBlIeHO HAa COBCPIICHCTROBAHUE AKTYaIH3aIHIO HBO6X0,HI’1’MBIX B MX ICATEIBHOCTH KOMIIETEHITHI.

1. O6mue xoMunerenmun:
CIIOCOBHOCTL  perats NpO(eccHOHallbHEIE  3anayn, NpOABJIATE MHHUIMATHBY, [PUHHMATE
ONTUMAIIEHBIEC PEITCHUS B TIOBCEAHERHON JIEITeNbHOCTA W HECTaHMAPTHRIX CUTYALIHAX, HECTH 34
HHX OTBETCTBEHHOCTD.

2. llpodeccnonanbubie KoMIETeHIHH:

3HaTh U YMETh MPUMEHATH B MPO(ECCHOHATEHON NEATENBHOCTH OCHORK ATOMHO-3MHCCHOHHOM
CIEKTPOMETPHH M MacC-CIIEKTPOMETPHH ¢ HHIYKTHBHO CBA3AHHOM [L1a3MOL.

CrIOCOOHOCT TMPABMABHO W TOJIHO OTPKATL PE3YJIbTaThl NPOYECCHOHATEHON NESITENLHOCTH MPH
POBENICHHN AHANA30B, MONYYEHHH M HHTEPNPETALHH Pe3ylBTATOB U TPOBEPKH NPABUIEHOCTH
H3MEPEHHIA.

llo  pesympratam  ocroenmsam 00pasoBaTeNbHOM  TIPOTPAMMBI  JOMONHHTELHOO

npodeccHoHaNBEHOrO 06pazoBanus — HpOrpaMMEl NOBBIIECHUS KBATHOHKALMU «ATOMHO-3MHCCHOHHAS
CHEKTPOMETPHS ¥ MaCC-CIIEKTPOMETPHS ¢ MHIYKTHBHO CBA3AHHON IUIA3MORL: OCHOBEI, TEXHUKA
BBITIOTTHENMA H3MEPEHHH, IIPAKTHKYM» CITYIIATENH JOMKHE:

® 3HaTh OCHORBI TEOPHH M OCHOBHEIE TOHATHS ATOMHO-3MUCCHOHHOM CIIEKTPOMETPHH H Macc-
COEKTPOMETPHM ¢ MHAYKTHBHO CBS3aHHOM ruia3Moii; o6IacTH NPHMEHEHHA Ha MPAKTUKE;
OCHOBHBIE NPUHIHMIEL paboTH B BeiGOpa yCIOBHiA M3MEPEHMA; TpeOOBAHMA K HCHOIB3YeMbIM
PCaKTHBAM H PaCXONHBIM MaTepHallaM; OCHOBHBIC Y3IIbI 0BOpYIOBAHHS, HCTIONBE3YEeMOro s
anajmsa; MOAXO0ABI K IpoGONOAroToBKe 06pasLoB.

1.4 ®opma obyuenns
Ounas, ¢ npuMeHeRMEM THCTAHLHOHHEIX 00pazoBaTeNLHEIX TEXHONOTHIA.

1.5 HopmaTneHbIH cpoK ocROCHHS MporpamMMbi

Hopmarursiii cpok o6yuenus — 3 y4eOHbIX JiHs 24 aKafeMudeckux vaca) Ha Gase HOIY9IEHHOTO

/ momy4aeMoro BBICIITEro U (nnu) cpenrero npodeccroRanEHOro obpazoBanus.

HopmatueHeIi cpok ocBoeHus NporpaMMeL: — 3 yuebHeIxX aug (24 akageMUUYeCKHX Hyaca) M3 HUX:
- 12 nexunoHHBIX YacoB,

- 7 4ac - NPaKTUYECKHe 3aHSTHS:

- 3 9ac - camocTosTensHas pabora;

- 1 4ac — xOHCyIBTALHH;

- | yac - urorosas arrecrauus.



Pexcnm sanatuii: 4 nexuponmsix vaca w o 2 HaCa MPaKTHYCCKUX 3aHATHH U caMOCTOATENBHON
pabotel B 1-biif nens; 4 JICKIHOHHBIX Haca, 3 4Yaca NPaKTHYCCKHX 3aHATHH o | Jac CaMOCTOATENLHOM
PaboTEL B 2-0¥ lieHb; 4 NeKITHOHHEIX yaca, 2 yaca NPaKTHYECKUX 3aHATHI U o | Hacy M KOHCYNBTAIuKY
¥ HTOTOBOH aTrecTanyy Ha 3-i nens.

2 OPrAHW3AIMMOHHO-NEJATOIWYECKHE YCJIOBUA

2.1. TpeGoBanns x ycaoBusM peanH3aliy NporpaMmel

OGpasoBarenshas gesTensHOCTS 06y4aromuxes NpeycMaTpHBaeT ClenyroIKMe BUABL YueOHEBIX
3aHATHH U y4eOHEIX paboT: mekiuu, HPAKTHYCCKUE W CEMUHAPCKUE 3aHATHS, NabopaTopHEIe paboTel,
KPYTIIbIE CTOMKL, MacTep-KNacChl, MACTEPCKHE, IE/I0BbIE HIDBL, DOIIEBBIE MIDHI, TPEHHHTH, CEMHHAPSI IO
O6MEHY OINBITOM, BhHIE3FHBIC SaHATHA, KOHCYNbTAUMM, BBINONHEHHE ATTECTAIHOHHOMN, JHIIIOMHOM,
NPOEKTHOH paboTsl U Ipyrue Bujb! y4eOHBIX 3aHATMH W y4eGHBIX pabor, ONpene/ieHHble yIeOHbIM
ILTaHOM.

B cmyuae npumenenus mucTAaHUMOHHBIX 00pa3oBaTEeNbHBIX TEXHONOrHE NpeaycMaTpUBaeTcs
TPAHCIALMA OHNAHH-TekuWii Ha opsoH w3 00pasoBaTeNbHEX  UIAThOpM. Cnymarens wumeer
BOSMOXHOCTE y4aCTBOBATE B OHMNAWH-TEKUMAX, OOGCYIKEATH ¢ OpEeTIofaBaTe/icM MaTepHasl JEKIHH |
3ajiaparhb BONpOCkL. CiymiaTessM Ha HepHoj obydeHus obecednBacTes JOCTYII K 3aIMCAM BCeX OHNAliH-
JIEKITHI B paMKax JaHHOIO Kypca.

JUis BCeX BHIOB 3aHATHH akameMuueckui uac YCTaHABIUBACTCS IIPONOIKHTENBHOCTRIO 45
MUHYT.

Oceoenne nporpammer 3aBEpINACTC WTOTOBOM atrecTaiiell B (OpMe TECTOBRIX 3ajaHui (B
3JIEKTPOHHOM hopme).

Jluuam, yermemso oceonBLmM POrPaMMy ITOBBIMIEHUS KBAIHGUKAIVMY H NPOLIEALINM HTOTOBYIO
ATTECTALIAIO, BRIIAKOTCS IOKYMEHTbI O KBANH(HKALMY — YIOCTOBEPEHHE O MOBBIIEHHM KBAJTH(DUKALHHL.

2.2. Mudopmanuonnoe oGecnevenne 00pa3oBaTeILHOTO NpoHecca

s ofyqaronuixcs mo HacTosmeH NpOrpamMMe MOBBINEHHUA KBAIMGDUKALUK TNOATOTOBIIEHLI
JEKUHMOHHBIC 1 y4eOHO-METOAUYECKAE MATEPHAITBI HA SJICKTPOHHOM HOCHTENE,

3. VYEBHBIHU ILIAH

Hauvienonanme Pa3genoB W TEM Beero wacos Jexnnm

HCH-A3C

[R]
(8]

| ATOMHO-OMHCCHOHHAs ~ CMEKTPOMETPHL ¢ HHIYKTHBHO-
CBaA3aHHOM mmasmod (UCII-ADC) -  ocHOBH MeTona,
HMHAYKTHBHO-CBA3aHHAS MJIa3Ma — Kak MCTOYHUK obpazoanus
ATOMOB H HOHOB JUIAl CIIEKTPATBHOro aHanusa. Onpenensembie
SNEMEHTHI M 00macTe npuMeHeHHs. CrocoBs reHepanuu
TUIA3MET. [Mpunimnmansuee KOHCTPYKIUH HUCII-
CIEKTPOMETPOB.

2. lopenku mms WCTT-ninasmer. PanuanoHenf, akcHabHBI W 2 2
ABOHHOM 0030p mnasMsr. Tumner HCTI-cnexTpomeTpos.
Texnuia paGotst Ha pryTHO-rUAPHHON npucraske. MeTos
KOMUHECTBEHHOTO aHaH3a, MAapaMeTpsl YyBCTRHTENBHOCTH,
peae/ibl 00HAPYKEHN S, JHHAMHYECKHHE THANA30H

Ycranoska cucteMsl BBOma. Biusuue YCIIOBHH H3MEpEHUs Ha 2 -
MHTEHCHBHOCTh CUrHana. [Ion6op yenosnii usmeperuii.
Pacuer npenena o6uapysxenmus.

LS




4. Mpensapurensusie cramau ATOMHO-CIIEKTPANIBHEIX METOOOB 4 4
aHamusa. OcobeHHoCTH npoboorfiopa u npo6oOMOAroTOBKY.
MuHUME3aUMA  OCHOBHEIX OMmIMGOK OTPENIENIEHHS  CIENOR
SJIEMECHTOB aTOMHO-CIIEKTPaJIbHBIMH METOIaMKI

Tumyamste sonpocs! o Texauku UCTI- ASC, Tunuusbre
OLIKOKY ¥ CIIOCOGE! YCTpaHEHHA.

&, lposenenue wsmepenumii metomom UCIL-ADC (na mpumepe 3
opasHoB co  cuokKHOM MaTpuUeH: TI0YBa, IHMIIEBEIE
IIPOOYKTHI).

Omnpenenenue conepsxanus THAPUA0OGPA3YIOIKX IEMEHTOB
(As. Se) u He

HMCII-MC
6. Brenenwe B Macc-CHeKTPOMETPHIO ¢ WHAYKTUBHO CBA3AHEOMN 4 4
mrazmoi. OcHOBBI MeToma. ATOMHOE CTPOECHHE BENECTRA H
obpazoBanye aTOMHBIX U MOJIEKYJISIDHBIX. HOHORB. YcTpoiicTeo
H TPUHUENGEL paboThl Macc-CIIeKTPOMETPOR ¢ HHAYKTHBHO
CBA3aHHOH TIa3sMoii

OcobenHocTy npoBefenmus amamwza © TIOMOIBID  Mace-
CHEKTPOMETPHH ¢  HHIYKTHBHO-CBSRAHHOH  IUiasmMoi.
HocTovHcTRa M HeocTaTKy MeTOA.

7 8 Honroroska macc-cniektpomeTpos ¢ HHTYKTHBHO CBA3aHHON 2 -
NIasMOM K aHAM3y ¥ TEXHHYECKOS 0bcITyKHBaHKE
IIOJIE30OBATENEM.
Iprmep nposenenus anammsa meronom UCTI-MC
8. Camoctosrensuas pabora 3 -
9. Koncyneranms 1 -
Beero mo kypey ofyuennn 23 12

Hroropan arrecramng
(8 dopme TecTorROrO 3a71aHMS)

Hr1oro: 24

4. KAJTEHJTAPHBIN I'PAG®HUK YYEBHOTO IIPOIIECCA

1 genn | 2 mens | 3 gensn
Teoperryeckue 3anaTus 4 4 4
IMpakTryeckue 3apsTHs 2 3 2
CamocTosrenbras paGora 2 1 -
Koncynsramms = s 1
Hrorosas arrecrarms (8 dopme TecTororo 3a/1aHHsA ) - - 1
Beero: 24 yaca 8 8 8 |
5. COIEPKAHWE PABOUYEN HPOIrPAMMEI YUYEBHBIX MPEIMETOB, KYPCOB,
JAACTTATIIAH (MOJLY JIE)

5.1 Teopetuueckue 3ansTHs
5.1.1 UCTI-ADC
e  OcHoOBBI MeTONA
®  VHTyKTHRHO-CBA3AaHHAS IUIA3MA — KAK HCTOUHHK 00pa30BaHMA aTOMOB M HMOHOB JyId
CHEKTPAILHOIO aHAJIK3A.
OnpeenseMble SIEMeHTH! i 0GIACTE IPHMEHEHH.
Crioco6bl reHepaly MiasMbL.
UpuHimanuansaeie KOHCTPYKIWM UCII-cnexrpomeTpos.
Topenxu s UCTI-mmasMel.
PanuansHelf 1 axcHansHLL.




Tune UCTI-cnextpomerpon
Herexropsr s UCIT-ADC.
Texuuka paboThl Ha PTYTHO-THAPAIHON IPHCTABKE.
MeTo/1bl KOTHIECTREHHOTO aHAIN3A.
ITapaMeTpsl UYBCTRHTENLHOCTH,
JvHaMugeckuit quanazoq
IIpuroTosyienne KaTHOPOBOYHBIX PaCTBOPOR, HOJIOTOBKA PEAKTHBOB M IMOCY IBI,
MOCTPOCHHUE T'PAy HPOBOYHBIX 3aBHCHMOCTEH.
OcobernocTu npoboor6opa ¥ mpoBOnOArOTORKE.
Kucnorroe pasnoxeHune B OTKPBITHIX W 3aKPHITHIX CHCTEMAX, CILIABICHHAE.
¢ Munumu3aya OCHOBHBIX OIMMOOK ONPENENEHHA CHESHOB 3IEMCHTOB ATOMHO-
CHIEKTPAIBHEIMU METOIAMM
5.1.2 HCTI-MC
e OCHOBB METOJA M2CC-CTIEKTPOMETPHY C UHAYKTHBHO-CBSI3AHHOMH IIa3MOii.
* ATOMHOE CTPOEHHE BELIECTBA H 00Pa30BAHAE ATOMHBIX M MOJEKYISPHEIX HOHOB.
e VYCTpOHCTBO ¥ TpHHIWOE pafOTHl Macc-CHEKTPOMETPOB ¢ HHIYKTHBHO
CBSI3AHHOU TLTa3MON
¢ HMonHad ONTHKA B MacC-CIIEKTPOMETPAX ¢ HHAYKTUBHO-CBA3AHHOMN IIa3Moi
e Oco0eHHOCTH IIPOBEJIEHHS aHANH3a C MOMOIIBIO MACC-CIIEKTPOMETPHH ¢
HHIYKTUBHO-CBS3aHHOM TTa3MOH.
e JOCTOMHCTBA M HEJOCTATKH METO/A.
5.2 TlpakTuyeckue 3aHATHA
5.2.1 UCII-ABC
¢ VCTaHOBKA CHCTEMEI BROJIA.
e  BrusHMe YC/IOBHI H3IMEPEHHA HA HHTEHCHBHOCTE curHaia. [loa6op yenosuil HamMeperui.
¢ Pacuer npenena oOHapyKeHAA.
e [Iposemenwe m3mepenwmit Metojom MCIT-ADC (Ha npuMepe o0paslioB CO CHOXKHOM
MaTpHLICH: 1109Ba, IMINEREIE MPOIYKTEI).
e OmnpeneiieHHe coleprkanus ruapunoobpazyonmx sneMeHTos (As, Se) u Hg
5.2.2 UCII-MC
e IloaroroBka Macc-CIIEKTPOMETPOB ¢ HH/IYKTHBHO CBA3aHHOM MIA3MOM K aHaIH3y
® TEXHWYECKOE OOCIYXWBAHUE ITOJB30RATEIIEM.
e [Ipmmep npoBenenus anaminza meromom MCIT-MC.
5.3 CamocrogresbHas paboTa ¢ MaTepranamu Kypca
5.4 Koncynbrauus nepes HTOTOBOH aTrecTarieit
5.5 lNpoeeneHue UTOroROH aTTecTaliy B (JOPME TECTOBLIX 3afAHUN MO PE3yNETATAM OCBOSHUS
00pa30oBaTe/IbHOM MPOrpaMMb!

6. POPMA UTOT'OBOM ATTECTAIINHA

Kontpons ycresaemocT obywaromuxcs nmo O6pa3oBaTeNnbHON NPOrpaMme JONOJIHUTENLHOIO
npodeccnonansHoro o6pa3oBaHMs — NMPOrpaMMe IOBBILEHHS KBATUDUKAIMH «ATOMHO-3MHMCCHOHHAS
CTIEKTPOMETPUSA M MAcC-CIEKTPOMETPHS C HWHAYKTHBHO CBS3aHHOHM IUIa3MOM: OCHOBBL, TEXHWKA
BBITIONTHEHUs H3MEPEHMUH, MPaKTHKyM»— BaskHeHIIas GopMa KOHTPONS 00pa3oBaTe/IbHOM JeATEIHOCTH,
BRUIIOHaIOmMAas B cebf LieneHanpaRieHHbli CHCTEMATHYECKHUE MOHHTODHHT OCBOEHHS OBYYAIOIIAMUCS
NpOTpaMMBEI TNIOBBIIISHNS KBATH(QHUKAITHHN B HENX:

= momy4deHHs Heobxoaumo#i HHGOPMAIMH O BEHIONHEHHH OOYYIONMMHCH IONOJHHTEILHON
npodeCcCHOHANBHOM IPOTPaMME! TIOBBIIEHUS KBATM(DUKALAHM;

* OLEHKH YPOBHs 3HAHWI, yMEHHH H NIpUoOpeTeHHBIX (YCOBEPIIEHCTBOBAHHBIX) 00YYAIOMIMMHCH
KOMIETEHLMIA.

Hroroeas arrecTanus NHpPOBOMUTCS B COOTBETCTBHH ¢ TpeGOBAHMAMH, YCTAHOBIGHHBIMH
DenepanbHeiv 3akoHOM o1 29.12.2012 Ne 273-®3 «O6 obpazosanum B Poccuiickoit Penepauun»,
npukasoM Munobprayka Poccuu ot 01.07.2013 Ne 499 «O6 yreepxaenun [lopsaka opraswsaiuy o



OCYWIECTBICHHS  00pa3OBATENBHON  HesTenbHOCTH [0 NOTOJIHHTENIBHBIM — NPO(ECCHOHATBHEIM
nporpaMman.

Ocoenne pomonmuTENBHOM IPOPECCHOHATEHON NPOrpaMME!  TIOBEIIEHNS KBaTH(pHKALN
3aBEpIIACTCA UTOrOBOMH aTTecTaLmel (B POopume TecToBOro KOHTPOIS B 3JIEKTPOHHON Gopme).

K wurorosoii arrecrauuu AOMYCKAIOTCA JMNA, BHIIONHMBIIVME TpeGoBanus, HPEeAyCMOTPEHHBIE
KypcoM o00y4eHus mo mporpaMme mMOBbMIEHHS KBANMOUKALKE M YCHEImHO NpoIIeNIIHe Bee
TIPOME3KY TOUHEIE ATTECTAUMOHHBIE HCTILITAHY, NPSAYCMOTPEHHBIE YIeOHBIM MIIAHOM.

HWroropas arrecranms IPOBOMUTCS B  CPOKH, HPEIYCMOTPEHHEIE Y4eOHBIM IIaHOM u
KaleHIapHEIM rparkoM yueGHOro nponecea.

Jlnuam, yenemro ocsoummM [IPOTPaMMY [OBBILEHHS KBATH()MKAMY H HPOIIEIIHM HTOTORYIO
ATTECTALMIO, BEINACTCS OKYMEHT O KBaUbHKALIAN — YHOCTOBEPEHUE O MOBBIICHAH KBATHDHUKALMH.

JIvam, we npomeammm HTOTOBYIO aTTECTALMIO, a TAKKE JIMIAM, OCBOMBLIHM YACTE [IpOrpaMMEel
TOBLINCHNA KBATHQUKALMH M (MIM) OTUMCICHHBIM & XONC OCBOCHHA NPOIPAMMBI MOBBLIICHMS
KBaH(UKALMK, BEIAeTCH cepTuduxar 06 obyueHHH: HWIH o nepuoae obydeHus.

7. AH®OPMAINMOHHOE OBECTTEYEHWE MPOTPAMMBI -

Hopmamuguwie npagoesie axmu:

* Koncturyums Poccuiickoi Denepaury  (obumEansHbH TeKCT). [DneKTpoHHbIH pecype]. —
URL:http://www.consultant.ru/.

® @enepancHeli 3akom or 29 nexabps 2012 r. Ne 273-®3 «O6 obpasoBarnu B Poccuiickoii
Deneparym;

¢ Ilpukas Munuctepcrsa 06pasoBanus u Hayku Poccritckoii Denepaimu ot 01.07.2013 MNe 499 «O6
yreepxknenun Ilopsnka oprammsaupm u OCYLIECTBNIEHHA OODPAa3OBATENBHOM JEATENbHOCTH O
AOMOTHUTENEHBIM IIPO(GECCHOHANBHEIM TIPOrpaMManm»;

e Ilpukas Munucrepcrea obpasoBanus u Hayku Poccuifckoii Genepatuu ot 23.08.2017 Ne 816 «O6
yreepxaenuu Ilopsgka npuMenenws OpTraHH3alUsIMH, OCYINECTBISIOIIMMY obpazoBarensHyr0
ACATENLHOCTD, 3MEKTPOHHOTO OOYYEHMA, IMCTAHIHOHHEIX 00pa3oBaTenBHEIX TeXHONOr M npH
DPeaNK3aiy 00pa30BaTEIbHBIX IPOTPaMM»;

° Keamudukanuonnsiii cnpasounuk 10mKHOCTEl PYKOBOJMTENEH, CrIeHaICTOB | APYTHX CITy/KALIKX,
yreepinenrneM Ilocranosnenrnem Muntpyna Pocenn ot 21.08. 1 998 Ne 37.

Ocnesnan Aumepamypa:

® AHalliTHYecKas  XHMU, Anamataka 2. KojJduecTBeHUEI aHanu3.  OU3HKO-XHMHYECKHE
(HHCTPYMEHTATBHBIE) METOEI AHATH3] . 2014

e 3onoros JO.A., Hopoxora E.H., ®aneepa B.U. u Ap. «OCHOBHI aHANMTHYECKOH XHUMHMY». B 2 KkH. Ku.
1. «OBme Bompocsl. MeTomst paznenenus: Yueb. [ing syzory». M.: Beicm. k., 1996. — 383 c.: .

® 3onoros I0.A., Jlopoxosa E.H., ®ancera BY. u Ap. «OCHOREI ananmuTHYeCKOH XxumMumy». B 2 ku. Ki.
2. «Metonpr xuMuYeckoro aranm3a: Vueb, Hns Byzos». M.: Beicnr. Ilk., 1996, — 461 ¢.: m.

® Tommcon M., Yomm JLH. «PyxoBoncTro mMO CIHEKTPOMETPHYECKOMY aHANM3y C HHIYKTHBHO-
CBA3AHHOH nnasmoi». Ilep. ¢ anrm. — M. Henpa, 1988, 288 c.: . — Iep. u3n.: CHIA. 1983.

¢ Bekkep 0. Crexrpockonus. Iog pen. A.A. Tlynemesa, M.B. ITonskoroii. — M. Texnocdepa, 2009
e Orro M. CoepemeHHbIe MeTOIB! AHATATYECKOH XMMuUK. — M..: Texuochepa, 2008. — 281 ¢.

® Kapnos FO.A., Caroctun A IT. «Merosipl pobooréopa u npoGonoarororkwy. M.: BHUHOM.
JlaGoparopus smanmit. 2003. 243 c.

® bok P. «<Metonsr paznoskenus B AHATNTHYECKON XUMHM». M.: Xumus. 1984, 432 ¢.

Apyroe IO. C., Pomun A. A. IIpobononroroeka B sKonorHUecKoM ananmse, 2015

8. OCHATNEHWE OBPA3ZOBATEJILHOT'O ITPOITECCA

8.1 Ounoe obyuenne

JlekronHbIe 3amb! (yueGusie ayuropun) K1 «IleTpokoHrpecey, pacrionomeHHbie 1o ajgpecy: I.
Canxr-Tlerepbypr, yu. Jloneiinononsexas, a. 5, nur. A, 2 ST2X, M OCHAINCHHEIE CIIEIYIOLHM



obopyaoBanmem:

KK nanens Sony 46 - 1 wmr.

CHUCTeMa 3BYKOYCHIIEHMS BCTPOSHHAS - | miT.
MEKpoGoH Scnnheiser XS$65 -1 mr.
npoexrop — | wr.;

TIPE3eHTALMHU 10 TeMam.

8.2 Ounoe obyuenne ¢ IPUMEHEHAEM THCTAHNHOHHBIX 06Pa30BATEILHBIX TEXHOJIOTHI

Homernerme Ne 9.03 momansio 40 k. m s 000 «Anamur ITpomakrey, PacIONOKEHHOE 110

appecy: r. Canxr-Tletep6ypr, B.O.. 26-1 numms I. 15 xopm. 2,

ITnasmennas nanens LG 86UK6750 - | mr.;
Hoyt6yx Dell - 1 mr.;

Bebramepa Logitech - 1

MHKpOQoH Scnnheiser XS65 -1 1.
IPE3EHTALHH TI0 TEMaM.

Kaxgomy ciaymaremo (obywaroruenycs) HPENOCTABIACTCA  NEKUMOHHBIH H  y4eGHO-

METOAUYECKUH MaTtepuan B 3JIEKTPOHHOM BHTE.

9. ONEHOYHBIE MATEPHA JIBI

9.1 HEPEYEHH BOIIPOCOB ISt ITOATOTOBKH JLISI HTOT OBOI ATTECTAIIMHA

OcHoBrl MeTOIa

lloHsTHe TepMuna miasma.

Onpenensenmsie anemenTs! 1 061aCTS MPHMEHEHYS.

Beprukanenas u POPH3OHTANIbHAS CHCTEMa BROJA obpasiia B aTOMHO-3MUCCHOHHOHN
CICKTPOMETPHM C UHIYKTHBHO-CBA3AHHOH IIa3MOM.

Crocobs! reHeparmy riasmer.

Hpyvsnumiansaere koHcTpykiuu MCII-cnexrpomerpos.

Topenxu mis UCTI-nasMet.

PanuantHeii 4 akcransHE.

Tumsr UCTI-cniektpomeTtpos

Jerextoper nua UCII-ADC.

Texnuxa paboter Ha PTYTHO-THPHTHOM IIPHCTABKE.

Mertous konmueCTBEHHOIO aHamu3a,

ITapaMeTpst uyBcTRHTENBHOCTH.

HMunaMudeckuii nramazon

Mema}omne BIIMAHHUA H CHOoco0B uHx YCTpaHeHHs B METONC ATOMHO-3MHCCHOHHOM
CIIEKTPOCKOTIHH C HHOYKTUHBHO-CBIZAaHHOH MIa3MOH.

IIparoroBnerue xamu6poBoUHEIX PacTBOPOB, MOATOTOBKA PEAKTMBOB M MOCYIBL
IIOCTPOCHME IPa/Ty MPOBOYHBIX 3aBHCHMOCTEI].

OcobernocTy 11po6ooThopa 1 IPOBOIIOArOTORKI.

Kucrotroe pasnoxenue B OTKPBITHIX U 3aKPLITHIX CHCTEMAX, CILIABICHHE.
MuHMMA3ANES  OCHOBHEIX  oOmEGOK OIIPEACICHHA CNENOB 3JIEMEHTOB ATOMHO-
CIIEKTPAbHEIMYH METOJAMMI

OcHoBsI MeTOna MAacc-CeKTPOMETPHU C HHIYKTHBHO-CBS3aHHON [LIA3MOIA.

ATOMHOE CTPOSHHE BENIECTRA H 00pa3oBaHWe aTOMHBIX | MOJEKYIAPHBIX HOHOB.
YeTpolcTBO ¥ mpuHImITET padboTeI MaccC-CIIeKTPOMETPOB ¢ HMHIOYKTHBHO CBS3aHHON
ILIa3MOoMi

Wonkas onruka B MacC-CreKTpOMETPX ¢ MHAYKTHBHO CBS3aHHOM IUTa3MOoi
OcoberrocTr npoBenenns anammsa ¢ ITOMOIIBIO MacC-CEKTPOMETPHE C MHIYKTHEHO-
CBSI3aHHOM ILTA3MOIH.

HocTomHacTra 1 HEnOCTATKH METOoMA.



