IIporpamma noseimenns kpanuduxanun «McciieqoBanne muieBbIX
NPOAYKTOB, BOAbI H MOYBBLI METOA0OM ATOMHO-a0COPOLIHMOHHOI
CIIEKTPOMETPHI»

®opma o0yueHHsl - OUHAS

TpyaoemMkocTb ocBOeHHUSs - 16 akaJIeMHYECKHX YaCOB

Jlannass nmnporpamMma IOBBIIEHHWS] KBaIM(HUKAIMM HAaNpaBlieHa Ha
COBEPILIEHCTBOBAHHE HMEIOIIMXCS W MNPUOOpEeTEeHUE HOBBIX KOMIICTEHIHUH,
HEOOXOAMMBIX Ui NPO(QECCHOHATbHONW  JEATENbHOCTH U IOBBILICHUS
po(eCCHOHAIBHOTO YPOBHS B paMKaxX UMEIOLIEHCS KBalTu(BUKALIUH.

SI3bIK, HA KOTOPOM OCYIIECTBJIsIETCSl 00y4YeHHe-pyCCKUMA

HanpagsieHHocTh IIporpaMmbI - MIPaKTHKO-OPUEHTUPOBAHHAS
(TeopeTHYecKH ~ OpPHUEHTHPOBAaHHAs) M  3aKIIOYaeTCsl B YJOBICTBOPEHUHU
notpeOHOCTe MPOGECCHOHATBHOIO pa3BUTUs  CIELMAIUCTa, OOeCcIeYeHUH
COOTBETCTBHS €r0o KBAIM(PHUKALMK MEHSIOLIMMCS YCJIOBHSIM IMPOQecCUOHAIBHOH
JesITeIbHOCTH U COLUAIbHOU Cpebl.

Heanb o0yueHmus: MTOBBIIIEHUE YPOBHS npodeccuoHaIbHON
KOMITETEHTHOCTH CTIELMATUCTOB CAaHUTAPHO-TUTHMEHUYECKUX J1abopaTopui,
neyeOHO-NPOPUITAKTUISCKUX OpraHU3aluid, HCIBITaTeIbHBIX J1ab0pPaTOPHBIX
IEHTPOB B  BOMpOCax 3HAHWA HOPMATHBHO-IIPaBOBOM  0a3bl  METOMOB
UCCIIeIOBaHMs, TOJyuyeHUe 3HaHUN U MPaKTUYeCKUX HABBIKOB IIPH UCCIIEI0BaHUU
00BEKTOB METOZOM ATOMHO-a0COPOLIMOHHOM CIIEKTPOMETPHUH.

Kareropusi oOyuarlommuxesi: Bpadyu-J1ad0paHThl, HHXXEHEpbI-1a00paHThl,
TEXHOJIOTH, XHWMHKH, OWOJOrd, 1abopaHThl CaHUTAPHO-TUIMEHUYECKOH W
IIPOU3BOICTBEHHOH J1abopaToOpuil.

Moayu (TeMbl) Y4eOHOI0 IJIAHA IPOrPaAMMBI:

1. AToMHO-a0COPOLIMOHHAS CTIEKTPOMETPHUSL.

2. MeTo/1bl aTOMHO-20COPOILIMOHHON CTIEKTPOMETPHUH.

3. Crioco0OsI IpoOOIOATOTOBKH.

4. ANTOpUTM W TeXHHWKa TPOBEIEHHs aHalM3a Ha IpHUMepe Ipod BOIbI,
MUIIEBBIX IPOIYKTOB U IIOYBBL.

5. KoHTponb kadecTBa pe3ysIbTaToOB aHAIN3a
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IIPOI'PAMMA ITOBBIINEHU S KBAJIMU®UKALINN

«HMceaenoBanue NUIEBbLIX MPOAYKTOB, BObI M MOYBLI METOAOM
ATOMHO-20COPOLMOHHOI CIEKTPOMETPHI»

Kpacnomap 2021



IIporpamma nossintenus kBanubukanun «MccnenoBanue MUIIEBBIX IPOIYKTOB, BO-
1Bl ¥ MIOYBBI METOJIOM aTOMHO-a0COPOLIMOHHON CIIEKTPOMETPHI» COCTaBJIeHA Ha OC-
HOBAaHUU KBaNU(UKALMOHHBIX TpeOOBAHUM, yKa3aHHBIX B B EnuHOM kBanudukanu-
OHHOM CIIPABOYHUKE JOJDKHOCTEH PYKOBOIUTENEH, CIELUATHCTOB M CIIy)KallluX,
paszen "KBanudukaluoOHHBIE XapaKTePUCTHUKH HOIKHOCTEH paGOTHHKOB B cdepe
3/IpaBOOXpPaHEHUs", YTBEPXKASHHOI0 NMpUKa3oM MMHHUCTEPCTBA 3IPAaBOOXPAHEHUS U
couuanbHOro passutus Poccuiickoit ®enepanuu ot 23 uronsg 2010 r. N 541H.

[IporpamMa moBbIlIeHUs KBanu(UKaUMU 00CYyXIeHa W yTBep)KIAeHa Ha 3acelaHuu
y4eOHO-MeTOIUYECKOM KOMUCCHH y4eOHOI0 IEeHTpa JOTOIHUTEIBHOTO mpodeccuo-
HanpHOro oOpaszoBanus ®BY3 «llenTp ruruensl u snugeMuosorun B KpacHomap-
CKOM Kpae»

« £y //'ﬁfj;/?cgz&,»/ 2021 r. mpoTokos Ne v

PykoBoautens yueGHOroO LIEHTpa VA

OBY3 «lleHTp rUrueHsl U dIUIEeMHOIOTHU p

B KpacHozapckom kpae» / ' E.B.Kpukca
in

Opranmzanus-paspadorunk: ®BY3 «llentp ruruens u snugemuonoruu B Kpacho-
apCKOM Kpaey

PaspaboTuuku mporpaMMBbl ITOBBIIIEHUS KBaJTU(DUKALIAN:

Hnxenep-nabopaHt g H.A. ®ypman
7.
Nuxenep-nabopaHT @»ﬁﬁmgwﬁ A.N. KopueBHas



1. XAPAKTEPUCTUKA ITIPOTI'PAMMBI

1.1. ITporpamma moBeimeHus: kBanupukanuu «lccnemoBanue MUILEBLIX IPO-
JQYKTOB, BOABI ¥ II0YBEI METOZOM aTOMHO-a0COPOIIMOHHOM CITEKTPOMETPUN SABJISET-
Csl IPOrpaMMO MOBBILICHUS KBATU(DUKALUU CIIEIHAIUCTOB JIA0OPATOPHOM JeATelb-
HocTd (nanee IIporpamma), W HampaBieHa Ha COBEPIIEHCTBOBAHHE MMEOIIMUXCS W
npHoOpeTeHne HOBBIX KOMIIETEHIUH, HEOOXOMUMBIX JUIS MPO(ECCHOHAIBHON Jes-
TEJIBHOCTH.

1.2. Ilporpamma npenHasHavdeHa sl CIIEIHATUCTOB JIAOOPATOPHOM e TEIbHO-
CTH.

1.3. IIporpamma pa3zpaboTaHa B COOTBETCTBHH C

e OenepanibHbIM 3aKk0HOM Poccuiickoit @enmeparmu ot 29.12.12 Ne 273-@3 «0O6
oOpazoBanuu B Poccutickoit ®enepanunu;

e TpeOoBaHUSIMU K COAEP)KAHUIO JOMOIHUTENBHBIX MNPOPECCUOHATBHBIX
nporpamm (nmpuxa3z MunoOpaayku Poccuu ot 01.07. 2013 rozma Ne 499).

e HopMaTUBHO-METOANYECKUMH JOKyMeHTaMd MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuu;

e [lonoxxenuem VYueOHoro ILleHTpa JOMONHUTENBHOIO MPO(ECCUOHAIBHOIO
obpazoBanus ObY3 «llenTp ruruens! u snuaeMuonoruu B Kpacnomgapckom kpaey.

1.4. llenp oOy4yeHHs : TIOBBIIIEHUE YPOBHS MpodeccuoHaIbHOH KOMIIETEHTHO-
CTH CHELHAIUCTOB  CaHUTAPHO-TUTHEHUYECKUX JiabopaTopui, JeuyedHo-
npo(UIAKTUYECKUX OpraHU3alfii, UCIBITATeIbHBIX Ja00paTOPHBIX LIEHTPOB B BO-
IIpocax 3HaHUS HOPMAaTHMBHO-TIPABOBOM 0a3bl METONOB MCCIEAOBAHUS, I1OIyYEHHE
3HaHUU U MPAKTUYCCKUX HABBIKOB MPU HCCICIOBAHUUA OOBEKTOB METOAOM aTOMHO-
abCOpPOLIMOHHOM CIIEKTPOMETPUH.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI

Cnymatens, ocBouBmii [Iporpammy, nomkeH:
2.1. Obnazmate npodeccuoHaNbHBIMU KOMIIETEHIUSIMY, BKIIFOYAIOIIMMHA B ce0s
CIIOCOOHOCTB:!

® I[IPOBOAWTHL Ja0OpaTOpHbIE aHANW3bl, HCHBITAHUA U IPyrHe  BUMIBI
HCCIIeIOBaHUs HJIl OMNpENEeHNs] COOTBETCTBHS NEUCTBYIOIIUM TEXHUYECKUM
YCIIOBUSIM U CTaHJapTaM B COOTBETCTBHH CO CTaHIAaPTHBIMU U HECTaHOAPTHBIMH
METOUKAMH, TEXHUUIECKUMH TPeOOBaHUSIMHU U TpeOOBaHUSIMU OXPaHBI TPY/a;
® aHAIM3UPOBATH MOIYYEHHBIE PE3YIIbTAThl U CUCTEMATU3UPOBATh UX;
® TIPOBOJUTH MOJATOTOBKY pabodyero mecra, 1ab0paTOPHBIX YCIOBUH, CPEICTB
V3MEPEHHI U UCIIBITATeIBHOTO 000y I0BaHuUs 1JIs IPOBEICHUS aHAJIM3a.
® TI0JIrOTaBIMBATH MPOOLI M PacTBOPHI 3aJaHHON KOHLIEHTPALMH K IIPOBEICHUIO
aHaJn3a B COOTBETCTBUM C IpaBHJIAMU pabOThl ¢ XUMHUYECKHMH BEINECTBAMHU U
MaTepHalaMu.
e KOHTPOJMPOBATH HEOOXOANUMBIE [TapaMeTPhl Ha COOTBETCTBHE TPEOOBAHHSIM.



® IIPOBOAUTE PETUCTPALIMI0, pacueTbl, OIEHKY M JOKYMEHTHPOBaHUE
pe3yJbTaToB.
2.2. 3HATh:
® KJIAaCCU(PUKALMIO M XapaKTePUCTUKH aTOMHO-aOCOPOLMOHHBIX METOIOB aHa-
nu3a,;
® [paBuIia BeJeHUs paboueli JOKyMeHTaIUH.
® [IpaBUIIa IPOBEIECHIS BHYTPUIa00PATOPHOTO KOHTPOJIS VISl OLEHKU KadyecTBa
IIPOBEJICHUS UCIIBITaAHMH
e o0mue TpeOOBaHUS, IPEABSIBISIEMBIE K UCITBITATEIHHBIM JIA00PATOPUSIM.
2.3. ymeTn:
® OCYHIECTBIISITh SKCIUTyaTalMio JabopaTopHOro o0OpyaOBaHMs MpPU MpPOBEIe-
HUU CIIEKTPOMETPUYECKOTO aHAIN3a;
® IIPOBOAUTE O0pabOTKY pe3ysbTaTOB M OLEHKY IOJyYEHHBIX XapaKTepPHCTHUK;
® [IPUMEHSTH CHeIHabHOE IporpaMMHoe obecrieueHue;
e ohopMIIATE Pabouyr0 JOKYMEHTALHIO;

3. OPTAHU3AIIMOHHO-IEJATOI'HMYECKHUE YCJIOBUS PEAJIN-
3AIIUU ITPOI'PAMMBbI

3.1. ®opma o6yuenus no [Iporpamme: oqnas.

3.2. HopmarusHslii cpok ocBoeHust [Iporpammel coctaBisieT 16 4acos.

3.3. Pexxum oOyueHust — He Oosiee & yacos.

3.4. O6Gyuenue mno IIporpaMme 3aBepmiaercs UTOrOBOM aTTecTalUe.
CrnymaTensM, yCIelHo IpOIIeIIAM UTOTOBYIO aTTeCTAllUIO, BBIIAETCS JOKYMEHT O
kBanupukaun ®BY3 «Llentp ruruens! u snugemuosioruu B KpacHomapckom kpae»
- YAOCTOBEpEeHUE O TOBBIIICHIH KBaTH(PUKALIUH.

3.5. Peamuzamus  mporpaMMbl  OCYLIECTBIISIETCS  I€JarOrM4eCKHMHU
pabotnukamu ObY3 «Llentp ruruens! u snugemuonoruu B KpacHogapckom Kpaey,
uMerouMu 0a3oBoe 00pa3oBaHUE, COOTBETCTBYIOLIEE MPOQHIIIO MPENOAaBaEMOTo
MOJIYJIsI, ¥ OTIBIT JeSATEIHLHOCTH B COOTBETCTRYIONIEH npodeccroHanbHol chepe.

3.6. YueOHbIi mpolecc obecriedeH y4eOHOW mTeparypoil (ydeOHble mocobus,
HOpMAaTHBHAasl JOKyMEHTAllMs, BHeOMaTepHalbl, Mpe3eHTalOHHbIE MaTepualbl, arTe-
CTallHOHHBIE MAaTEPHAIIBI HTOTOBOT'O KOHTPOJISL. ).

Ciymareny UMeroT IoCTyIl K OubmuoreynbiM pongaM OPBY3 «LleHTp rurueHsl
U snuaeMuosiorni B KpacHogapckoM Kpaey», BKIIOYAOIUM B cebsl yueOHyro U Ha-
YUHYIO JIUTE€paTypy, HOPMATUBHYIO JOKYMEHTALHIO.

3.7. B o0Opa3oBaTeqbHOM IIpollecce HCIIONB3YIOTCS Pa3auyHble (OPMBI €ro
OpraHu3alli¥, a WMEHHO: JeKUUH C¢ MYyJIbTUMEIUNHBIMU TPE3CHTAlMIMHY,
NPaKTUYEeCKHe 3aHATUS, KOHCYJIBTALMM, MOJECIMPOBAaHWE W aHAJINW3 CHUTYallUH,
KPYTJIBIM CTOM U JIp.

3.8. 3aHATHS IPOBOIATCS B ayUTOPHH, OCHAILIEHHON MYJIbTUMENUMHBIM TIPO-
eKTOpOM, 3KpaHOM U HOYTOYKOM.



4.YUYEBHBIN ILIAH IIPOI'PAMMBI

No Bcero B ToM yucre:
H/"H HaunmenoBanue moayieit 4acoB Jlexnuu | TlpakTaue-
CKHe
1. | ATomMHO-abcopOLUHMOHHAS CIEKTPOMETPHUS 4 4 0
2 | Metoas! aTOMHO-a0COPOIHOHHOM CIIEKTPOMET- 3 2 1
puu
Croco6s! 1po6omoAroTOBKH 3 1 2
4 | AnropuT™ u TeXHHUKa IIPOBEICHUA aHAIM3a Ha
puMepe mpod BOABI, MUIIEBBIX MPOIYKTOB U 4 1 3
OYBBI
5 | Kontposns xauecTBa pe3yIbTaToB aHAIN3a 5 1
HUTOI'O 16 9 7
Hrorosas arrecranus 3a4€T
4. 1.YYEBHO-TEMATHYECKHWMU IIJIAH IPOI'PAMMBbI
No Bcero B ToMm uncrne:
H;H HaunmenoBanue Moiyieit 4acoB Jlexiuu | TlpaxTiue-
CKHE
1 | AromHo-abcopOunoHHas CIeKTPOMETPHS 4 4
1.1 | Ucropus pasButus. O6nacts npumenenust AAC, ’ 5
00BEKTHI aHAJIN3A HA IIPAKTHKE
1.2 | OcHoBHbIe TepMHUHBI U TOHATHS AAC 1 1
1.3 | ®usnuyeckue OCHOBBI AaTOMHOU CIIEKTPOMETPUH 1 1
2 | Meroasl aToMHO-a0COPOLHOHHOH CHEKTPO- 3 5 1
MeTpHH
2.1 | Knaccuduxarms metono AAC 0,5 0,5
2.2 | CpaBHHUTEIBHBIC XapaKTEPHUCTHKU METOIOB
aToMHO-abcopOIOHHOM criekTpomeTpuH. Jloc- 0,5 0,5
TOWHCTBA aTOMHO-a0COpPOIMOHHOr0 aHAJIN3a
2.3 | Tunbl aTOMH3aTOPOB ¥ UX KOHCTPYKIMOHHEIE
ocobennoctu. [tamennsiiit AAC, aTomHO- a0- 1 1
COpOIMOHHBIN aHAJIN3 C DJIEKTPOTEPMHUECKON
aroMu3anueii. Tumnel rpagUTOBBIX KIOBET.
2.4 | OtpaboTKka NMpakTHYECKUX HABBIKOB paboThl HA 1 1
npubope, oGcinyKuBaHue mpubdopa .
3 | Cnocodbl nIpo6ONOArOTOBKH 3 i 2
3.1 | IIpoGonoAroToBKa IMMILEBEIX IPOJAYKTOB Ha CHC-
TEME MHUKPOBOJIHOBOTO PA3JIOKEHUS 1Po0 .
CranapTHBIE TapaMeTphl IPOIPAMMBI, THIIEI 0,5 0.5

1po0, MCTIONB3yeMble peareHThl. TexHuka 6e30-
[IaCHOCTH.




3.2 | IIpo6onoaroToBka 06HEKTOB IKOJIOTHYECKOTO
HCCIIEJIOBAHHUS. 0,5 0.5
3.3 | IlpakTHYecKue 3aHATUS 110 TPOOONOATOTOBKE 5 )
4. | AITOpHTM H TeXHUKA NPOBEIEHHUsI AHATH3A HA
npumMepe npod BoabI, MHIIEBLIX NPOAYKTOB H 4 1 3
MOYBbI
4.1 | IlogroroBka criekTpooTOMETpOB K paboTe, crc-
TeMa perucTpanuu noxkasanuil. Iloayyenue rpa- o 0.5 L5
JNYHPOBOYHBIX XapaKTEPUCTHK, IIPOBEPKA CTa- ' ’
OUIBHOCTH U3MEPEHUIA.
4.2 | AToMHO-a6cOpOIHOHHBII aHAIN3 HA IPUMEPE
KBant. Z u Spectr AA240 Z, Spectr AASS3, 2 0.5
Thermo SOLAAR M6
5 | KonTpoab kadecTBa pe3y/ibTATOB aHAIH3A 2 1 1
5.1 | BuyrpunaGopaTopHbIii KOHTPOJIb IOBTOPSEMO-
CTH pe3ynbTaroB. KOHTpOb NpaBUIBHOCTH pe- 1 1
3yJIbTATOB.
5.2 | UnTepnperanus mojry4eHHBIX pPe3yIbTaTOB, 1 1
o(pOpMIIEHHE Pe3yIIFTATOB.
HUTOT'O 16 9 7]
Hrorosas arTecTanus 3a4eT
S.YYEBHAS ITPOI'PAMMA
Ne Haumenosanue Conepxanune o0y4yeHus (1Mo TeMaM B AUJAKTHYECKHX €IU-
/0 | MOZYJIA H TEM. HHUIIaX ), HANMECHOBAHUE ¥ TEeMaTHUKa JJabopaTOPHBIX padoT,
MPaKTUYECKUX 3aHATHHA (CEMHUHApPOB), CaMOCTOSITETBHOMN
paboThl, HCIIONMB3YEMBIX 00pa30BaTENBHBIX TEXHOIOTHH H
PEKOMEHYEMOH JINTEPATYPBI
1. | Moayas 1. ATomHo-abcopOuOHHAA CTIEKTPOMETPHSA
1.1. | Uctopuss  pasButusa. OOGnacth | ATOMHO-aGCOPOLMOHHBIH aHAM3 B CAHUTAPHO-TUTHEHHYECKHX
npumenenus AAC, 06beKTh! ana- | Hecnenosanusx. (Meroauueckoe mocobue moa pea. IToxymo-
M3a Ha MPAKTHKE BOI:'{). PyKOBOJ],CTBO no MeToJaM aHaJli3a Ka4dyecTBa H Oezomnac-
HOCTH THUILEBBIX NpoaykToB ( mox ped. CxypuxuHa, Tyrenbs-
Ha). PYKOBO,E[CTBO Mo CAaHUTAPHO-XUMHYECKOMY HCCJIEJOBaHHIO
ITOYBEI. COBpeMeHHbIe METOOBI qJHBHKO-XHMH‘{ECKOFO daHaJlhu3a
(c6opHHK)
1.2. | OcHOBHBIE TEPMHUHBI H TMOHSTHS | ATOMHO-a0COPOLMOHHBIN aHATM3 B CAHUTapPHO-TMTHEHHYECKHX

AAC

uccnenopanusx. (Meroguueckoe nocobue nox pen. [lomyHo-
BOM). PYKOBOJICTBO 10 MeTOJaM aHalM3a KavyecTBa W Oesomnac-
HOCTH THMIIEBBIX MpoaykToB ( moa ped. Ckypuxuna, Tyrenbs-
Ha). PYKOBOACTBO 1O CAHUTAPHO-XMMHYECKOMY HCCIIEJ0BAHUIO
nousbl. CoBpeMeHHbIe MeTOJbl (PU3UKO-XMMHUECKOIO aHau3a
(cbopHUK)

®dusupyeckue OCHOBBI aTOMHOM
CIEKTPOMETPHHI

ATtoMHO-a0cOpOLIMOHHBINH aHAIN3 B CAHUTAPHO-TMTHEHHYECKUX
uccnegosanusx. (Meroaudyeckoe nmocobue noa pex. IlogyHo-
BoOi). PyKOBOACTBO MO MeTOAaM aHaiu3a KauecTsa M Oesomac-
HOCTH MHUIIEBBIX TpoaykToB ( mox pex. Ckypuxuna, Tyrebs-
Ha). PYKOBO/ICTBO [0 CAHUTAPHO-XHMHYECKOMY HCC/ICIOBAHUIO
nousbl. COBpeMEHHBIC METOAbl (PU3HKO-XMMHUYECKOr0 aHaIM3a
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| (cGopuuk)

2 ‘ Monayss 2. MeToapl aTOMHO-20COPOMOHHON CIEKTPOMETPHH

2.1

Knaccupukanus metogoB AAC

ATOMHO-a0COpPOLMOHHEI  aHAJM3 B CAHUTAPHO-
TUTHEHUYECKUX HccieqoBanuaX. (Meroandeckoe mocobue
nox pen. IlogyHoBoit). PykoBoaCTBO 110 METOaM aHaJIN3a
KauecTBa H 0€30ITaCHOCTH ITHILEBBIX MMPOJIYKTOB ( IO Pel.
Ckypuxuna, Tyrenesana). PyxoBoacTBo mo caHHTapHO-
XUMHUYCCKOMY HCCICOOBaHHUID TTOYBEI. COBPCMCHHHC Me-
TOJB! PU3MKO-XUMUUYECKOT0 aHam3a (COOPHHK)

2.2

CpaBHUTEIEHBIE XapaKTEPHUCTHKH
METOJ/I0B aTOMHO-a0COpOIHOHHO
CIEKTPOMETPHH. JlocTonHCTBa
aTOMHO-a0COpPOIMOHHOr0 aHaIu-
3a

ATOMHO-a0CcOpOIMOHHBIN aHAJIW3 B CAHUTAPHO-TMIMEHUYECKUX
ucenenosanuax. (Meromuueckoe nmocobue mox pea. IlomyHo-
BOH). PyKoBOACTBO MO MeTOAAM aHaIM3a KauecTea W Oeszonac-
HOCTH TIHILEBHIX NpoayKToB ( nox pexn. CkypuxuHa, Tyrenbs-
Ha). PyKOBOJCTBO MO CaHUTAPHO-XUMHUYECKOMY HCCIeJ0BaHHIO
TTIOYBEI. COBPeMeHHBIﬁ METO/bI (lJHBHKO-XHMH‘-[CCKOFO aHalIH3a

(c6opHHK)

2.3

Tuner aTOMU3aTOPOB U UX KOHCT-
pyKuuoHHble ocobennoctu. Ilna-
meHHblE  AAC, aromHO- ab-
COpOLIMOHHBIM aHAIU3 C 3JICKTPO-
TepMu4eckod aromuszauueit. Twu-
bl rpadMTOBBIX KIOBET.

ATOMHO-a0cOpOLMOHHBIH aHa/IM3 B CAaHUTAPHO-THIHEHUYECKHX
uccnenosanusx. (Meroanueckoe mocobue mon pen. Ilomyno-
BOi). PykoBozcTBO 1Mo MeToZaM aHanM3a KadecTsa M Gesonac-
HOCTH THIIEBBIX MpoaykToB ( moxm ped. Ckypuxuna, Tyrenbs-
Ha). PyKOBOZICTBO MO CaHUTAaPHO-XMMMYECKOMY MCCIIE0OBAHHUIO
no4Bbl. COBPEMEHHBIE METObI (PH3MKO-XHMHYECKOIO aHajm3a
(cOopHHK)

2.4

OTtpaboTka MpakKTHUYECKUX HAaBBI-
KOB paboTel Ha mpubope, obciy-
KuBaHue npubopa .

3.

Moayub 3. Cnoco0b1 Ipo6onoaroToBKH
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[IpoGomnoaroroska IMUIEBELIX
NPOJYKTOB Ha CHCTEME MHKpO-
BOJIHOBOTO  pa3iIoKeHHs MpoO.
CranjapTHble HapaMmeTpsl Mpo-
TpaMMEI, THIIBI TIPo0, HCIONIB3Yye-
Mble peareHThl. TexHuka 0e30-
ITaCHOCTH.

I'OCT 31671-2012(EN 13805-2002) «IIpoayKTbl nulieBbie

Onpenenenne cnenoBbix snemeHToB.Iloaroroska mnpod mero-
JIOM MHHEpaJM3alMHd MpH TMOBbILIeHHOM AaBineHun», ['OCT
26929-94 «Cpippe W TpOAYKTHI THieBbie. [loaroroska rnpoo.
Munepanuzauus A7 ONPEAEeNeHHs] COJEPIKAHUS TOKCHYHBIX
anementoB», 'OCT EN 14083-2013 «IIpoaykrsl NUILEBbIE.
Onpenenenne cneqoBbIX 21eMeHTOB. OnpejesieHHe CBHMHLA,
KaaMHs, Xpoma M MonubaeHa C€ MOMOILILK — aTOMHO-
a6CcopOLIMOHHOM CIIEKTPOMETPHH ¢ aToMU3aLueil B rpauTOROM
nevyd ¢ MpeaBapuTeNIbHOM MUHepanu3auuel npoObl MpH MOBbI-
weHHoM aapienuuy, CT PK 2064-2010 «Monoko ¥ MOIOYHBIE
npoaykTel. Onpeaenenue coiepiKaHus KaJlblMs, HATPHsl, Kaus
1 Maruus. CrnekTpoMeTpHuecKuii MeTos] arToMHol abcopOummy,
I'OCT 31707-2012 «Ilpoaykrel nuuieesle. OnpeneneHue ciie-
JI0BBIX 7ieMeHTOB. OmnpezeneHue o011ero Mbllibika M CejleHa
METOZIOM aTOMHO-20COPOLIMOHHOM CIIEKTPOMETPHH € FeHepaLu-
el TMAPUIOB C Mpe/IBapUTeIbHON MUHepalu3aluel npoobl noj
nasnenvem», [OCT P 51766-2001 «Celppe W TPOIYKTEI
IHIIEBEIe. ATOMHO-a0COPOUMOHHBIA METOJ OIIpEaeIICHMS
MbImibsgka», 'OCT EN 15505-2013 «IlpomykTel nwuiiesble.
Onpenenienne Cie0BbIX 371eMeHTOB. Ornpeje/ieHue HaTpust H
Mardds C [OMOIIBIO TIAMEHHOH aToMHO-a0copOUMOHHOM
CMEKTPOMETPHH C MPEIBAPHTENIBHOM MUHepaiu3aiued npodsr B
MHUKpOBOJHOBOH neum», TOCT 31466-2012 "[IpoaykTsl me-
pepalGoTKK Msca ITHLBL MeToIsl Onpe/IeeHns. MacCoBOH
JIONIA KaJIbLUs, pa3MEpOB M MAacCOBOH JOIH KOCTHBIX

BKJIFOUEHMI" .

3.2

[IpoGonoaroroBka 00BEKTOB

[TH)T ® 14.1:2:4.137-98 «KonudyecTBEeHHBIH XUMHYECKUH
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IKOJIOTHYCCKOTI'0 HCCIICIOBAHHA.

aHaiu3 BOA. MeToauKa BBITOJIHEHUS H3MEPEHHHA Macco-
BBIX KOHLIEHTpaluil jxene3za, kobanbTa, Maprasia, Mely,
HHKeJIA, cepebpa, XpoMa H IMHKa B Npobax MUTHEBLIX,
OPUPOJHBIX Y  CTOYHBIX BOJ  METOAOM  ATOMHO-
abcopbumonHo# crnexTpomerpuny, [TH @ 14.1:2:4.138-
98 «KonuuecTBeHHBIH XUMUUECKUI aHaIn3 BoJ. Meroau-
Ka BBIIOJHEHUS] U3MEPEHHUNH MacCOBBIX KOHIIEHTpPALUN Ka-
M, JHTHS, HATPUA W CTPOHIMSA B 1IpoOax NUTHEBBIX,
OPUPOAHBIX M CTOYHBIX BOJ METOJOM IUIAMEHHO-
sMuccHOHHO#M cniektpomerpuny, 'OCT 31870-2012 «Bo-
na nutkeBas. OnpejelieHue CoOmepKaHUs DIIEMEHTOB Me-
TofaMH aToMHOM criektpomerpun», 'OCT P 57162-2016
«Boma. Omnpenenenue conepiaHus 3JIEMEHTOB METOIOM
aTOMHO-a0COpOIIMOHHON CIIEKTPOMETPHU C 3IJIEKTPOTEp-
Muueckoit arommzanumeit», PJ 52.04.186-89 «Pyxoso-
ICTBO IO KOHTPOJIIO 3arpsi3HeHus armocdeps», ITHJ @
14.1:2:4.139-98 «KonuuecTBeHHbIH XMMHYECKHH aHAIU3
BOoA. MeTo/uka BBINOJTHEHHUS W3MEPEHUI MAacCOBBIX KOH-
LeHTpanuii xenesa, KkoGanbTa, Mapranna, Meau, HUKeIs,
cepeOpa, XxpoMa M LIHHKa B Mpo0ax MUTLEBBIX, IPHPOTHBIX
M CTOYHBIX BOJI METOJOM aTOMHO-a0COpPOIMOHHON CIIeK-
tpometpun», [THJ] @ 14.1:2:4.140-98 «KonuuecTBEHHBIN
XHMHUYECKUi aHamu3 BOA. MeToauKa BBIIOJIHEHUs H3Me-
peHHUIT MacCOBBIX KOHIEHTpalMHd Oepuiuus, BaHaIud,
BHCMYTa, KaaMmusi, koOaapTa, MeIu, MOIHO/EHA, MBINIbSI-
Ka, HHKeJd, 0JIOBa, CBHMHIA, CEJIEHA, cepedpa, CyphME,
XpOMa B MUTHEBBIX, IPUPOJHEIX U CTOYHBIX BOJAX METO-
JIOM aTOMHO-a0COpOILMOHHON CIIEKTPOMETPHHU € 3JIEKTPO-
TepMuUecKon aromm3armeity, PJ] 52.18.191-2018 «Mac-
coBast J0JIs KHCIOTOPACTBOPUMBIX (DOPM METAIUIOB B IIPO-
fax Mo4B, I'PYHTOB U JOHHBIX OTJIOXKEHHH. MeTtoauka us-
MEpPEHHH METOJOM aTOMHO-a0COPOIMOHHON CIEKTPOMET-
pUHY.

F3.

[IpakTuyeckue 3aHATUS IO IPO-
OomoAroToBKe

Moayab 4. AIropuTM H TeXHHKA
BBIX IIPOAYKTOB H I0YBbI

HpoOBeJeHHs AHAJIHU3A HA MpHMepe Npod BOJbI, NHINE-

4.1

[Tonroroska creKTpohOTOMETPOB
K pabote, cucTeMa perucTpanuu
nokasanuif.  Ilomyuenue  rpa-
JyAPOBOYHBIX XapaKTepHCTHK,
HpoBepKa CTaOMIBHOCTH H3MeEpe-
HHH.

PyKkoBOACTBO MO SKCILTyaTanuu npudopoB Keant. Z u
Spectr AA240 Z, Spectr AA55, Thermo SOLAAR M6

4.2

ATOMHO-a0CcOpPOLIMOHHEIN aHau3
Ha mpumepe Spectr AA220 Z u
Spectr AA240 Z, Spectr AAS5S,
Thermo SOLAAR M6

PyKkoBOJICTBO 10 3KciutyaTaimu npubopos Keant. 7 u
Spectr AA240 Z, Spectr AASS, Thermo SOLAAR M6

Moay.ab 5. KoHTpob KadecTBa Pe3yIbTATOB aHAIH3a

3.1

BryTpunabopaTopHbIi KOHTPOJIb
HIOBTOPSIEMOCTH PE3yIbTATOB.
KoHTpoJIb MpaBUILHOCTH PE3YIIb-
TaToB.

HopmatuBHble J0KyMeHTHL. CrocoObl OCyLIECTBICHHUS
KOHTpOJIs KagecTBa. OGpaboTKa MOIyYeHHBIX TaHHBIX MPH
MPOBEJICHHH BHYTPHIA00PAaTOPHOr0 KOHTPOJIS.




5.2 | Untepnperanus noiydeHHBIX pe- | OIeHKa IOJydeHHOro pe3yibTaTa ¢ y4eToM HOpPMaTHBOB,

3yInbTaToB, O(OpMIIEHHE pe3yib- | yKa3aHHBIX B HJI.
TaTOB Odopmnenne pe3ynbTaToB.
OneHka BO3MOYKHOCTH TIPOBEIEHUs HCCIIeIOBAHN

CII u CaulluH.

B

paMKax COOTBETCTBHS HOBBIX HOPMAaTHBHBIX JOKYMCHTOB,

6. OHEHKA KAYECTBA OCBOEHUS NTPOT'PAMM
6.1. I[IporpaMMoii pexycMaTpuBaeTCs UTOroBasi aTTecTalus B (QopMe 3a4eTa.

Borpocsr k 3auerty:

1. AToMHO-abcopOLHOHHAs crieKTpoMeTpus. OnTuyeckas cxema npubdopa. CriocoOs!
ornpeneseHus KoHIeHTpamuu. O61acTi UCTIONB30BaAHUS

2. Meton aroMHoOM criekTpoMeTpuu. OCHOBBI METOZ0B, 00J1aCTH UCITOJIL30BaHUs

3. AHamuTHYeCcKrue BO3MOXXHOCTH aTOMHOM criekTpomeTpui. [lepeuncinre nocronH-
ctBa AAC.

4. TTepeuncnuTe HauboJIee MIMPOKO KCIOIB3yeMble TIPUOOPHI IIPHA aTOMHOM abcop6d-
nuu. JlaiiTe UM KpaTKyIO XapaKTepUCTUKY

5. Kak Bb1OpaTh HEOOXOAUMYIO TEXHUKY aTOMHOM CIIEKTPOMETPUHU?

6. Uro Takoe aromuzarop? i kakux Lejaei OH CIIy>KUT?

7. Jlns onpeneneHus Kakux 3JeMEHTOB LeJIeco00pa3sHo UCIIOIb30BaTh IIJITAMEHHBIH, a
JUIS KaKUX JIEKTPOTEPMUYECKUI CIIOCO0 aTOMHU3aLUu?

8. IlepeunciuTe OCHOBHBIE THUIIBI ATOMHU3ATOPOB M MCTOYHUKOB H3JIyYEHHs CBETA,
IPUMEHSIEMbIX B aTOMHO-a0COpOLIMOHHOM METO/Ie€ aHAJIN3A.

9. AtoMHO-abcopOunoHnHas criekTpoMeTpusi. Kakue HCTOYHUKHM CBETa UCIIOJIB3YHOT-
¢ U noyemMy?

10. Ilnamennas ¢potomeTpus. [IpuHIUI paboOTH! IIaMEHHOIO CIEKTpo(OTOMETpa U
001acTh MPUMEHEHUSI.

11. CnektpooTOMETp ¢ 2JIEKTpOTepMUYecKor atomuzauuent. Ilpunuun paboTsl u
00J1acTh IPUMEHEHUSL.

12. Crioco0sI TOATOTOBKHY P00 11 aTOMHO-a0COPOLIMOHHOIO aHaIM3a.

13. ITpurorosnenue pactBopoB 1 AAC. YciioBUs UCIIOJIB30BaHUs U XPAHEHHUS.

14. MaremaTudeckast ¥ rpaduyeckasi 3aBUCUMOCTh CHTHalla aTOMHOTO TOTJIOLICHUS
OT KOHIIEHTPALUHU OIIPENEeIEMOro dJIEMEHTA.

15. Kakue njeMeHThl MOXHO OIpPENENSTh METOIOM aTOMHO-a0COPOLMOHHON CIeK-
TpOMETpUn?

16. OnumuTe pa3nuyuHble CTaAUU TeMIIEpaTypHO-BPEMEHHOW MPOrpaMMbl aTOMHU3a-
LIMH.

17. Kakue BeliecTBa MOI'YT ObITh UCIIOJIb30BaHbI B KA4€CTBE MOJU(PUKATOPOB?




18. B ueM 3akirouaeTcs TeXHUKa THIPUIOB?

19. Metos! no6aBok aHamu3zupyemoro kommnosnerTa B AAC.

20. OyHKUMH aBTOMATHYECKOIO YIPaBICHUS W ONTHMH3ALUK MapaMeTpoB aTOMHO-
abCcOpOLIMOHHOIO CIIEKTPOMETpA.

21. IlonaTre BHyTpHIa0OPATOPHOTO KOHTPOJIS

22. C kaxoii nensto nposogurcst BJIK B nabopatopuu, OCyIIeCTBISIONIEH HCCIIEN0-
BaHus MeTojoM AAC?

bunersi

buner Nel
1. AtomHO-abcopOiroHHas criekTpomeTpus. Ontudeckas cxema rpubdopa. CriocoOs!
onpezeneHus: KOHUeHTpauu. O61acT UCIOIb30BaHUS
2. CnektpodoroMeTp ¢ 3JIEKTpoTepMHUUecKol aromuzauueid. [IpunHuun paboTel U
00J1aCTh IPUMEHEHHS.
3. ITonsTHE BHYTPHIa0OPaTOPHOTO KOHTPOJIS

buner No2
1. Meron atoMHO# criekTpoMeTpur. OCHOBBI METOJI0B, 00JIACTH UCIIOJIB30BAHMUS
2. Crioco6sI MOATOTOBKH ITPo0 AJIsi aTOMHO-a0COpOILIMOHHOr0 aHaIu3a.
3. C kaxoii uensto nposoautcs BJIK B nabopaTopuu, oCyIeCTBIAIONMIEN HCCIEN0Ba-
Hus metogom AAC?

buner Ne3
1. AHanuTHUYECKUE BO3MOXXHOCTH aTOMHOM criekTpoMmeTpud. [lepeunciure 1ocTONH-
ctBa AAC.
2. [Ipurorosnenue pactBopoB Wig AAC. YCioBUs UCIIOJIB30BaHUs U XPaHEHHMS.
3. Croco6BI TOATOTOBKH P00 /I AaTOMHO-a0COpPOLIMOHHOIO aHalu3a.

bunet Ne4
1. Tlepeuncnure Hanboliee MIUPOKO UCIIOJIB3yeMble TPUOOPHI IpKU aTOMHON abcopb-
K. JlaiiTe UM KpaTKyro XapaKTEPUCTHKY
2. MaremaTuyeckas U rpaduyeckas 3aBUCUMOCTb CUTHaJIa aTOMHOI'O ITOTJIOIIECHUS
OT KOHIIEHTPALMH ONPENEISIEMOr0 2JIEMEHTA.
3. B dem 3akirodaeTcsi TEXHUKA TUAPUIOB?

buner Ne5
1. Kak BEIOpaTh HEOOXOAUMYIO TEXHUKY aTOMHOU CIIEKTPOMETPUK?
2. Kakue 51eMeHThl MOXXHO OIPEIENsTh METOIOM aTOMHO-a0COPOLMOHHOW CITEeK-
TPOMETPHUH?
3. OnumuMTe pa3iuvHble CTAJUH TeMIlepaTypHO-BPEMEHHOM MPOrpaMMbl aTOMH3a-
UH.

bunet Ne6
1. Yro Takoe atomusarop? s kakux 1enei oH CIyKuT?
2. Onumwmre pa3jiuvHble CTaAHU TEeMIIEPaTypPHO-BPEMEHHOW MPOrpaMMbl aTOMHU3a-
11508

3. Metonb! n06aBok aHanusupyemoro komrnornenTa B AAC.
bunet Ne7



1. Jlns onpeneneHus: KaKMX 3JIEMEHTOB 11ejIeco00pa3Ho UCMOIb30BaTh IIAMEHHBIH, a
JUIsL KaKUX BJIEKTPOTEPMUIESCKUI CTIOC00 aTOMHU3AIUH?
2. Kaxue BelecTBa MOTYT OBITH UCIIOJIL30BAaHEI B KauecTBe MOAU(DUKATOPOB?
3. Kak BbIOpaTh HEOOXOAUMYIO TEXHUKY aTOMHOM CIIEKTPOMETPHUU?

buner No8
1. Tlepeuncnure OCHOBHBIE TUIBI ATOMM3aTOPOB M MCTOYHMKOB U3JIYy4YEHUs CBETA,
IPUMEHSIEMBIX B aTOMHO-a0COPOIIMOHHOM METO/Ie aHau3a.
2. B ueM 3akirouaeTcs T€XHUKa THIPUIOB?
3. Crioco6sI MOATOTOBKY IPO0 At aTOMHO-a0COPOLIMOHHOI0 aHAIH3a.

butetr Ne9
1. AromHO-abcopO1onHas criekTpomeTpusi. Kakye HCTOUHUKY CBETa UCIIONB3YIOTCA
U royemy?
2. Metonsr no6aBok aHanuzupyemoro komrnonenta B AAC.
3. OyHKUMM aBTOMATUYECKOI'O YIPABICHUS M ONTHMM3ALUK [1apaMeTPOB aTOMHO-
abcopOIMOHHOTO CIIEKTPOMETPA.

buner Nel0O
1. ITnamennas ¢goromerpus. [IpuHuun paboThl MIAMEHHOTO CHEKTPOpOTOMETpa U
00JacTh MPUMEHEHUSI.
2. OYHKIMA aBTOMATHYECKOTO YNPaBIE€HUS U ONTUMHU3ALMU [apaMETPOB aTOMHO-
a0COPOLIMOHHOTO CIIEKTPOMETPA.
3. Ilpurorosnenue pactBopoB a1t AAC. YcinoBus UCIIONB30BaHUS U XPAHEHHUS.



