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TIpECTABJIEHHYIO HA CONCKAHUE yUEHOH CTENEeHH KaHu/[aTa XAMHYECKUX HayK

1o crienuansHocTd 1.4.2 — AHanuTHYecKas XUuMHUs

MeTo/ ATOMHO-IMUCCHOHHO CIIEKTPOMETPHH ¢ Ayroi mocrosuuoro toka (ADC JIIIT)
— 95TO XOpOUIO 3apEKOMEHZIOBABIIMH ceGs MEeTO[ 3JIEMEHTHOrO aHaju3a, MO3BOJISTFOIIMH
NPOBOJIATE ONpEZIENIEHAE CONEPIKAHMI aHATUTOB B 00BEKTAX pa3nuYHOM Mpupos! 63 mpouenyp
uX pactBopeHus. VCTOpHS 5TOr0 METOJa HaCYMTHIBACT HE OJHMH NECATOK JIET, a ero paciBer
NPUXOMTCS HA BTOPYIO NOJOBHHY Mpomuioro croietus. O6macTh NpUMEHEHHS ADC IIIT ne
OTpaHMYMBAETCS KAKOH-TO OIHOM 00NacTbiO, M BKIIIOYACT B cebst 2NIeKTPOHHYIO, ONTHYECKYIO,
METAJLTyPruyecKyro, XHMHYECKYI0 MPOMBIILIEHHOCTD; B JIATEPAType OMHCAH PAJ yCHCLIHBIX
IpHMEHeHHH MeToja Ul PElICHHs MEIMIMHCKAX, OHOJOTHYECKHX M JKOJIOrMYECKHX 3alat.
MoiepHu3anus AyrOBBIX CIEKTPOMETPOB MO3BOJSET IPOBOMUTL SKCIPECCHBIE ONpPEACICHH
AQHAJIMTOB B IIMPOKOM JHANa30HE KOHIEHTPaLUH.

3amaya onpeiesaeHus ColepKaHui peIKo3eMebHBIX 3J'Iel\'deHTOB (P392) B marepuanax ¢
PasIMYHBIM MAaTPUYHBIM COJIEp)KaHUEM (HacTo HEMOHOKOMITOHEHTHBIM), Morja ObITh pemeHa
COBOKYITHOCTBIO COBPEMEHHBIX CIEKTPAIBHBIX METONOB — ATOMHO-3MHCCHOHHOH H Macc-
CrieKTpOoMeTpHeii ¢ HHIyKTUBHO CBS3aHHOM 11a3moi. ONHAKO X NPUMEHEHHE TPEOYeT CIOKHBIX
nponenyp npoGonoAroToBKH, Tak Kak Gonee 90 % mpubOOpoB B HACTOAMIEE BPEMS OCHALICHBI
CTAHJAPTHBIMM CHCTEMaMHd BBOJa mpo® B Buae pactopa. Takum obpazom, Tpebyercs
MHOTOCTA/(HiTHas NpeBapUTeIbHas NPOLeTypa PACTBOPEHHS, YTO MOXKET HEraTHBHO CKa3aThCs
KaK Ha TIPaBUIBHOCTH aHaiu3a (MOTeps 3JEMEHTOB), TaK M HA YPOBHE HX ONpEIEICHHS

(YBenuueHue TIpeeNioB 06HAPYKEH S H3-3a pa30aBIeHus, 3arPI3HEHHS | 1Ip.).



B cBs3u ¢ M3JI0KEHHBIM, auccepranHoHHas pabora A.A. ApXHICHKO, ITOCBSIIECHHASA
pa3paboTKe METOMUK aHaM3a IMEepPCIeKTHBHBIX MaTepuaioB, coaepxammx P39 meromom ADC

JIIT, asnsgercs akTyansHOi 1 060CHOBaHHOA.

O0beM H CTPYKTYpa AHCCEPTALMU

JluccepranmonHas pa6oTa, M3T0XKeHHas Ha 196 CTpaHMIAX, COCTOMT M3 BBEICHHS,
6 rnaB, BBIBOJIOB, CIHMCKA HCIIOJIB30BAHHBIX HMCTOYHHKOB M NpPUJIOXKEHHH. Paborta comepxur
52 pucynka, 47 tabmun, 4 npunoxenus. Crucok nurepatrypsl coxepkut 307 HCTOYHHKOB.
Paspa6Gorannsie ADC JIIIT meroauku BHeapeHs!l B mpaktuky paborsr LIKIT ®MW BM MOHX
PAH. PaspaboTan u 3aperHCTpHPOBAH MATEHT HA H300peTeHHE, CBA3aHHbII ¢ u3BIeueHHemM P30
M3 BOJIHBIX PACTBOPOB B IPUCYTCTBHU (PTOPHI-aHHOHOB.

B mepmoii rmaee, mNOCBAIEHHOH 0030py JMTEpaTyphbl, JOCTATOYHO IOJIHO
0XapakTepu30BaHbl pabOTEI 110 pacCMaTPUBAEMBIM TEMAM HUCCIIEIOBAHMS:

o (usuueckue ocHoBel ADC [IIIT Mmetoma, B TOM 4YHCIE pa3IH4YHBIE METOIMHYECKHE
0COOEHHOCTH, BEIOOD CHEKTPAILHBIX JIMHUHN, XUMHUYECKHUX 100ABOK U JIp;

e obnactu npumenenus ADC JIIT, B ToM umcie npsMoe HHCTPYMEHTANIBHOE OINpeeIeHHe
AHATUTOB ¥ OIpeJeNIeHHe MX COJEpXKaHMH TMocie XHUMHUYEeCKOH TpaHchopMaimu
(KOHLEHTPHPOBAHHKE U PA3ICIICHHE).

['maBa 1 3akaHumBaeTCs Pa3BEPHYTHIM BBIBOJIOM, IZie ABTOpP IOJBOJUT UTOI JIATEPATYypPHOMY

0030py u (hopMyIUpYET Ieab U 3a7a41 COOCTBEHHOTO MCCIIeI0OBAHMUSI.

Bropas riiaBa OnuchIBaeT IKCHEPUMEHTANBHYIO YacTh JUCCEPTALIMOHHON paboThI, rie
HpeJCTaBIeHO MoAPoOHOE ONMUCAHUE HCIOJB3yeMOro o0opyaoBaHus, 00BEKTOB HCCIIEI0BAHMUS,
PEaKTHBOB, CTAHJAPTHBIX 00PA3IOB, pACTBOPOB CPABHEHHS M OOLIHX METOIMYECKUX HOIXOI,

B Tperbeii riaBe NpEICTABICHO  MCCIEJOBAHHE  BO3MOXKHOCTEH  NPSMOro
HHCTpYMeHTanbHoro (0e3 ornenenus ocHoBsl 1poder) ADC JIIIT ananu3za okCHAOB JIOTENUS
nepus, rupaTipoBaHHeX cosieil P33, muobatoB P3D, 0TX0N0B MarHUTHBIX MaTEpHAIOB Ha
ocHoe SmCo u NdFeB u ruzppokcuanatutoB u Tpukaibiuiidocdaros, neruposanusix P39,
IIpenBapuTensHBle  MCCIENOBAHHA CHEKTPAJbHBIX M HECHEKTPAJbHBIX HHTEp(epeHIuii,
JMHAMHKH M TPOJAOJDKMTENBHOCTH MCIApeHHs] LENEBBbIX aHAJIMTOB H3 Kparepa 3JIeKTpoja
IIOKa3aJly, YTO IPH aHalu3e IHApaTUPOBaHHBIX cosel P30, 0TX010B MarHUTHBIX MaTepHAaIoB Ha
ocioBe SmCo u NdFeB; runpoxcmanatutoB u Tpukaibiuipocdaros, nerupoBaHHsix P3D
nenecoobpa3Ho OTAEICHUE MATPHYHBIX KOMIIOHEHTOB. IIpy 5TOM U1 OKCHJIA JHOTENHMS, OKCH/Ia
nepus ¥ HHOOaToB P3D BO3MOXKHA ONTHMH3AIMS WHCTPYMEHTAIBHBIX YC/IOBHH aHaiu3a, 4To

MO3BOJIUT JOOUTHCS YYBCTBHTCJIBHOTO OIIpE/IC/IEHHA IIHPOKOro Kpyra aHaJIuTOB.



Yerpepras riasa JMCCEPTALMH MOCBSIIEHA NPIMOMY HHCTpyMeHTanbHOMy ADC JIIIT
aHaIM3y OKCHJIA JIIOTENMs, OKCHia 1epus U Huodatos P33. B riase noxpobGHO omucad BEIGOP
(GopMmEI 1 pasMepa rpauTOBOrO 3JIEKTPOIA; CHIIBI TOKA H pexknuMa paboThl reneparopa. Onucano
HCCIIEZIOBAHUE TIPUCY TCTBUSA IPahUTOBOTO MOPOIIKA H HOCHTEIISI B CMECH HA KHHETHKY HCIIAPEHHSI
npUMecedl M HMHTEHCHBHOCTH CHEKTpalbHBIX JMHMI aHanmuToB. [Ipencrasiena wnHpopmanus
0 METPOJIOTMYECKHX XapaKTepHUCTHKaX pa3paboTaHHBIX MPAMBIX HHCTpyMeHTanbHEIX ADC JITIT
MeTOUK M 00 uX ycneuHoi anpobauuu Ha o0pasiax Hen3BeCTHOTO cocTaBa. B kayecTse MeTona
MOATBEPIKIEHUS IPABHIBHOCTH MCIIOJIB30BAHO COMOCTABIEHUE C HE3aBUCUMBIM METOIOM — Macc-
CIIEKTPOMETPHEN C HHYKTHBHO CBS3aHHOM IJIa3MOM.

[IpsiMble MHCTpYMEHTAJIbHBIE METOAMKH aHalIn3a OKCHIA JIIOTEUUS M OKCHIAA LepHs
3aKTIOYaloTCsl B pa30aBIeHUM OKCHUIOB CIEKTpalIbHBIM Oydepom, éonepxcamnm HOCHTEb
5 % mac. NaCl umu Gaz03 (B 3aBHCHMOCTH OT 1i€JIeBbIX aHaHTOB), B 1,3-2,1 pa3a (B 3aBUCHMOCTH
OT 00beKTa aHalu3a) W 3alUCH SMHCCHOHHOro cnexkrpa B TeyeHudH 100-120 ¢ npu cune
nocrossHHoro Toka 20 A. IlpsiMas MHCTpyMeHTaJbHas MeETOJMKa aHanu3za HuobatoB P32
3aKJII0YAETCs B pa30aB/IeHHH UCXOIHON MPOOEI CIEKTpaIbHBIM Oy (hepoM, ComepIKaluM HOCUTEh
5 % mac. NaCl, B 1,3 pasa u 3anucH 5MHCCHOHHOro crektpa B Teuenw: 100 ¢ mpu cuie
nocTosHHOro ToKa 20 A.

B naroii rnaee npencrasnenst ADC JIIIT meToquku ¢ npeasapuTeIbHEIM OTAETEHHEM
AHATIATOB OT 3JIEMEHTOB MATPHIEI AHATH3MPYEMBIX NpoG. B KauecTBe MeToaa HM3BJICUEHHUS
LENEBhIX aHATUTOB BBIOpaHa copOuMs Ha copOeHTax ¢ a30TCOAEPIKAIUME (DYHKIMOHAIBHEIMU
rpynnamu. LleneBpie ananuThl pa3zeness! Ha Be rpynnsl: P3D U He peako3eMebHbIE 37eMEHTHI
(HP33). Jlns nepsoit rpynmsl B kayecTse 3¢ dextuBHOro copbenra Buibpan 2-(1,3,5-qurHasuHan-
5-un) ykcycnas kucnora (JTYK), a n1s BTOpoif rpynmbl — moiuaMHHOTHOI()UP Ha OCHOBE
ITHICH/IMAMKHA, TOMEIIECHHBIH Ha annoHooOMenHuK «Tulsion A21» (D][I). I'maBa comepxur
uH(pOopMauIO 0 COPOIMH IIeJEBBIX aHATHTOB H3 BOIHBIX pacrsopoa;' pacTBOPOB, MOJICIUPYIOIIUX
COCTaB MATpUIbl H PEalbHBIX OOBEKTOB C aTTECTOBAHHBIMH 3HAYEHUSMH aHAINTOB. B riase
MoApoOHO OmMcaHBl 3aBHCUMOCTH mpomecca copbumu P33 um HP3D or npucyrcrBus
COPOLIMOHHBIX PEAreHTOB, KOHIEHTPAIMK COJSHONW H IUIABHKOBOM KHCIOTHI, Macchl copOeHTa,
BBIOpAHBI ONTUMAJIbHBIE TPOJOIIKHTENBHOCTH M TEMIEpPaTyphl IPOLECCOB. IaBa COMEpIKHT
uapopmanmio o ADC JITIT ananuse copbumuonnoro kounentpara ) u ATYK, Bkmouas BEIGOp
CHEKTpaIbHBIX JuHU# Uit P30 u HP3D rpynn anamuToB, BiusHue (OPMBI M pasMepa 31eKTpoa
Ha HHTEHCHBHOCTh CUTHAJIA CTIIEKTPAIbHBIX JIMHHUI aHATUTOB, PeXKUM paboThI reHepaTopa, BEIGOp
Koa(uunenta pasbaBreHus, COCTAB M CONEP)KAHHE HOCHTENsS, BHIGOP MEKINEKTPOIHOIO
paccTOsIHMS M BPEMEHH OSKCIO3MIMH. B KayecTBe MeTola NOATBEPXKIEHMS IPABHILHOCTH

HUCIIOJIB30BAHO COIIOCTABJICHHME C HE3aBHCHMBIM METOJAaMHM — aTOMHO-MHCCHOHHOM M Macc-
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CIIEKTpOMETpHell ¢ MHAYKTHBHO CBS3aHHOH IUTa3MOM. IIpencrasnena wuHpopmaius o0
METPOJIOTHYECKHX XapaKTepPUCTHKAX pa3pabOTaHHBIX MPSMBIX WHCTPYMCHTAIBHBIX ADC OIIT
METOHK 1 00 MX ycnelHoi anpobanuyu Ha 06pasiiax HeW3BECTHOTO COCTaBa.

ADC JIIT METO/MKH ¢ IpeJBapUTeIbHBM COpOIHOHHEM H3BnedenueM P30 u HP33
IPYNI AHANMTOB 3aKJIFOYAIOTCA B pa3baB/eHuH COPOEHTa C AKKyMyJIMPOBAHHBIMU HNPHUMECAMA
rpadMTOBBIM IIOPOIIKOM C HOCHTENEM H 3ATIHCH SMHCCHOHHOTO CIIEKTpa IIPU CHJIE MOCTOSHHOTO
Toxa 20 A. B ciayuae P3D mpeicTaBUTENbHYIO HaBECKY HCCIEAyeMOro obpasia pacTBOPAIA,
pas6asisui, no6asisuii copGent JITYK u nmpoBoawim copOLHio B TeUCHHH '90 mun npu 80 °C.
B kauecte Hocutens Beicryman 9 % mac. NaCl, copbent JTYK pas0asnsiu rpadpuTOBEIM
nopomkoM B 2,2 pasa. Macca HaBeCKH K aHalU3y COCTABIIACT 11 r, sxcnosuuust 15 c. B ciyyae
HP3D npencTaBUTeNbHYIO HABECKY HCCIIElyeMOro 00pasiia pacTBOPSIIH, pasbasisin, 100aBIIsIH
copbent D] ¥ MPOBOIMIM COPOLMIO B TEUCHHUH 60 mun nmpu 60 °C. B xauecTBe HOCHTEIS
oicTynan 5 % mac. GeO, copbent ]I pasbapisuii rpaQuTOBBIM MOPOIIKOM B 1,3 paza. Macca
HaBeCKH K aHanu3y cocrasisiet 31,5 r, sxerosumus 25 c.

[llecTass raaBa CONEPXHUT MH(GOPMALMIO O BHEIPEHMH pa3pabOTaHHBIX METOJMK B
npakTaKy pa6otsl LIKIT ®MU BM MOHX PAH. PaspaboTaHHbIe METOUKH OBLTH PHMEHEHBI
JUIs aHanu3a (PYHKIHOHATIBHBIX MATEPUANOB, NPUMEHSIONIMMCS B KauecTBe COPOEeHTa HIIM
rasosoro cencopa mis aacopoumn CO u CO2 ¥ B NPOM3BOACTBE JUIS HHTErPATbHOM ONTHKH H
MArHHTHOH MHKpPOSJIEKTPOHHUKH. [IpHMeHeHHe METOJHUK MOMOIJIO MOMYyUHTh BAXKHBIC HAYHHBIC
BBIBOJIBI O COCTABE U BIIMAHHKH CII0c00a CHHTE3a Ha Ka4eCTBO MOJIyYCHHBIX MaTepHaJIOB.

Takum o6pazom, copepmencrsopanue cxem ADC JUIT ananusa nepeneKTHBHLIX
MATEPHAJIOB, CONAEPKAIMX pPeIKo3eMedbHbIE 3JIEMEHTBI M03BOJIMI0 PACHIMPUTE CIHCOK
onpeeasieMbIX TpUMeceil IS «IPOCThIX» 00HEKTOB, HANPHUMEP, OKCHIOB JIOTEUHS H
epHsi, 2 TAKIKE CAEJIAT0 BOZMOKHBIM AHAIH3 CJIOKHBIX MYJbTHKOMIOHEHTHLIX MATPHLL,
COEPIKAMMX HJIEMEHTBI ¢ 0OraTeiM OSMHCCHOHHBIM cHekTpom. Merposornyeckue
XAPAKTEPHCTHKA Pa3pabOTAHHBIX METOAMK HAXOMSTCH HA BBICOKOM AHAIHTHYECKOM
ypoBHEe, W OHH MPEACTABJAIT [JOCTOHHYI0 AJbTEPHATHBY COBPEMEHHLIM [IHPOKO

NPHUMEHSAEMBIM CIIEKTPAJbLHBIM MeToJaM ¢ HHAYKTHBHO CBS3AHHOM MIa3Moii.



JI0CTOBEPHOCTb OCHOBHBIX Pe3y/IbTaTOB

[IpencTapieHHble B JMCCEPTAlOHHOU paGote  aHanmuTHYecKuii  0030p,
SKCTIePHMEHTATbHAS 9aCTh, PE3yIBTAThI HCCIIEOBAHMUH, HX obcyxaeHne 1 000CHOBaHNE BBIBOJIOB
BEIMONHEHL! Ha BHICOKOM HAyYHO-METOJMuecKoM yposHe. Ilpumensemoe oBopynosanne
COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO ‘m pemaembiM 3ajadaM. OObeM MPOBENECHHBIX
FCCIIeIOBAHMIt 10CTATOUeH JUIst 000CHOBAHHS MOJIOKEHHH, BBIHOCHMBIX Ha 3AIIUTY.

060CHOBAHHOCTH TOJIOMKEHHI, BHIHOCHMBIX Ha 3aIATY H BBIBOJOB 110 paboTe

Hayunas HOBH3HA pabOTBHI 3aK/IOYaeTCs B HOBBIX HHCTPYMEHTAJBHBIX ADC AIIT
METOJMKAX ¥ METOIMKAX C IpeBapUTeNbHBIM COPOLMOHHBIM H3BICYCHHCM JUIA P35 u HP3D
pPYNN AHATHTOB IIPH aHAJIM3€ MEPCIEKTHBHBIX MaTepHaloB, conepmémux peaKo3eMeNbHbIE
JIEMEHTHL.

JlocToBepHOCTH PaGOTHI MOATBEPXK/IEHA MeTOIaMU «BBeNICHO-HANICHO), CPABHCHUEM C
He3aBHCUMBIMH METOJAMHM, AHANM30M 00pasuoB C aTTECTOBAHHBIM 3HAYCHHEM NPHUMECHBIX
sneMeHTOB. IIpakThdeckas 3HaUMMOCTh PabOTBI MOATBEPXK/CHA BHEIPCHACM pa3paboTaHHBIX
MeTo/HK B npakTuky padotst LIKIT @MU BM MOHX PAH.

BBIHOCHMBIE HA 3aLHTY TOJNOXKEHHs HEe BHI3BIBAIOT BO3PAKEHHH, COJICPXKAT HIEMEHTBI
HAyYHON HOBH3HBI, 0GOCHOBAHBI TEOPETHYECKH H MOATBEPIKACHDI IKCIICPUMEHTATLHO. BrIBOIBI
[0 JMCCEPTAIlMM HAXOJATCS B COOTBETCTBHH C €€ COACPKAHHCM, Gazupyrorcst Ha O0IBIIOM
SKCIIEPHMEHTATLHOM MaTepHane i He POTHBOPEYaT Ony0/IMKOBAHHBIM B JINTEPATYPE JAHHDIM.

B IeNOM AHMCCepTALMOHHAS paboTa BBINONHEHA HA BBICOKOM NPOQeECCHOHAILHOM
yposre. IIposeneno cosepmencrsosanue ADC JIITT cxem anamisa u paspaboTaHbl METOAMKH
KOJIMUECTBEHHOr0  XMMHYECKOTO  aHallM3a  CIOKHBIX  MYJIBTHKOMIIOHCHTHBIX — MAaTpHIL,

coJiepiKalIuX 3JIEMEHTRI C OoraTeIM SMUCCHOHHBIM CIIEKTPOM.

Ilo mccepTANMOHHOI PafoTe HMEIOTCS cJIeyIoIHe BONPOCHI H 3aMea M

JIOBOJIBHO MHOTO BONPOCOB BO3HMKACT IPH BHUMATEILHOM NPOYTCHHH IJIaBbI 3,
[OCBSIICHHOM MCCIEIOBAHMIO BO3MOXKHOCTEH HHCTPYMEHTATBLHOrO (6e3 OT/eNeHHs OCHOBBI
npo6er) ADC JIIT ananusa NEpCHEKTHBHBIX MATEpHANIOB, CONCPXMKAIIMX PENKO3EMETBHBIE
3JIEMEHTHL.

Ctp. 69, puc. 10 npucyTcTBHE Liepust B rpaUTOBOM TOPOIIKE MPHUBOAUT K Pa3BUTHIO
6OraToro SMHCCHOHHOTO CIIEKTPa, HO B IAHHOM Cily4ae BajkKHa KOHIEHTpauus Al, paBHa Jid OHa
BO BCEX ONMCAHHBIX CIydasX M 4eMy MMEHHO oHa paBHa? OYEBHUIHO, YTO CTENEHb BIHSHUA
MATpHIEl HA MHTEHCHBHOCTBH CINEKTPAIBHBIX JIMHHH aHaiuTa Oyner pasnuyHa Uil PasHBIX

ypOBHEH KOHIEHTPAIUH.



Crp. 70, TeKcT. ABTOpP NOAPOOHO M3JI0KHII B IMTEPATY PHOM 0630pe, uto Gpopma u pasmep
KpaTepa 37IeKTPO/ia OKa3bIBAET CYLIECTBEHHOE BIHSIHHE HA NIPOLIECCEI HCITAPCHHMS H eT0 KHHETHKY.
OHAKO B YKa3aHHOM pa3JieNie IPHBe/IeHa KOHCTATallls OTCY TCTBHA BBIOPOCOB MaTepuaa npookI
u3 Kpatepa anekTpoza 6e3 ykasamus Gopmbl. Kakas gopma 3/1€KTpoO/a HCIOJIb30BAHA B IAHHOM
JKCIIepHMEHTE?

Crp. 70, texcrt. Ilpunumas BO BHUMaHHE, HTO dopMa HpPUCYTCTBHS INPUMECH B
QHAIM3MPYEMOH CMeCH OIpPEENseT CKOPOCTh MCIAPEHHs W BPEMs HAXOXNICHHA TPUMECH B
pazpsizie, Ciie/lyeT apryMEeHTHPOBATh BBIOOP Criocoba H3yueHHs MaTPHIHBIX BIIUSHHUI CrIoco6oM
HAKAIBIBAHMs NprMeceil Ha BEPXHHUIl 9JIEKTPOJ ¢ KPaTEPOM «ITyHKay. IToyeMy HM JUIsi OJJHOM 3
OCHOB He GbUI MPOBEJIEH SKCIEPUMEHT C BBEACHHEM NPHMEcEH B yccleayemMbiit 06beKT (OKCHI
JMOTeIHs,, [epHsi WM Jp.) WIH CMEIHBAHHEM HCCIENyeMOro 00beKTa C aTTeCTOBAHHBIMH
oGpasuamMu Ha ocHOBe rpaduToBOro mopomka? Kpome Toro, 0CTaéTesi HEH3BECTHBIM HA KaKHX
YPOBHAX KOHUEHTpauwii ObUIM IPOBEJCHbl M3yYECHHs MATPHYHBIX BIMSAHUME crocoboM
HaKanbIBaHUs PUMECEH.

K riase 4 Takyke HMEIOTCS BOIIPOCEL:

Crp. 81. B Tabnuue 18 npuBeeHb! pacy€THBIE 3HAYCHHS TEMIIEPATYp yTH B 3aBHCHMOCTH
oT K02 puIIenTa pa36aBieH s PO OKCHIA JEOTELHs IPaQHTOBBIM MOPOLIKOM. OG6pawaer Ha
ce6s BHUMAHHE TOYHOCTH IPUBEISHHBIX BeJMUMH (TpPH 3HAYAIMX UHQPHI B 3HAYCHUSX).
KOppeKTHO JIM TAaKoe MpE/ICTABICHHE M KaKOoe KONMYECTBO 3HAYaIlHX uudp B JAHHOM Clrydae
ymectHo? Toke oTHOCHTCS M K TaGmane 19 Ha ctp. 85.

Ctp. 86. VYcTaHOBIEHO, YTO ONTHMAIbHOE BpEMs OKCIO3ZMLMH UL HpPIMOro
uacrpymentansHoro ADC JIIIT onpenenenns aHATMTOB B OKCHJIC JIOTCLHUS H LEPUs OT 100 mo
120 c. Takxe MHTEpECHBIM IMpeicTaBiseTcs MH(OpMalys O BPEMEHH MOJHOrO BBIFOpaHH:A
Hocutens. Moxer i 5 % mac. NaCl wn Ga03 Haxonutes B paspsze (M BBIIOJIHATH CBOIO POJIb
HOCHTEJIS) B TEYCHHE TAKOT0 JUIMTEILHOTO BPEMEHH TIPH yCIIOBHH, YTO CHJIA TOKA pasHo 20 A?

Crp. 91 u 95 — rtabmuuer 24 u 25. IloyeMy He HpOBEJCHA OUEHKA NPABHIBHOCTH
pe3y IsTaToB 1o Kputepiio CThioIeHTa /Uist Y B OKCH/E LEPHs M KaK 5TO Y/AJI0Ch CACNATh UL Sc
npu anamuze BAR7 30T17?

['nasa 5.

U3BecTHO, COPOLMOHHAS €MKOCTh COPOEHTOB — 3TO BAXKHBIH Mapamerp, OKa3bIBaAKOIIMH
BIMSHWE HA BO3MOXKHOCThH IIpEUMEHEHHs copOeHTa B KOHKPETHBIX AHATUTHYECKUX HIIH
TeXHOJIOTMYECKHX 3a1auax. 1louyeMy B TiiaBe 5 OTCYTCTBYIOT Kakue-nmubo JaHHble O (HHU3HKO-
XHMHYUECKMX CBOMCTBAX HCIIOMB30BAHHBEIX COPOEHTOB, JHOO CCBHUIKM Ha OIyOJHKOBaHHBIE

paGoTEI, TJie COPOIMOHHAS EMKOCTb HCIIONB30BAHHBIX COPOEHTOB OXapaKTepH3oBaHa?



Crp. 115-116. OGcyxnmas BIMAHHE KOHUEHTPAL[MK COJITHOH KHCJIOTBI Ha CTENEHb
usBiedenuss P3O M3 BOAHBIX PacTBOPOB ABTOP HMPHBOJHT BO3MOXKHBIE Peakiuu oOpa3oBaHUs
komiuiexcoB P33 ¢ copbentom. [IpuHuMas Bo BHUMAHHUE, YTO 9TO HUKAK HE MOATBEPK/IACTCA HHU
MHCTPYMEHTAIBHBIMH METOZIAMH, HU PacUeTHHIMU METOJAaMH, KPOME TOr0, HUKaK HE BIHMSCT Ha
0OIIYI0 METOI0JIOTHIO HCCIIEIOBAHHUS U JIEHKHUT 32 TIpe/iesiaMu ee 001acTH, Clie/lyeT yTOYHHTh — Ha
OCHOBAHMH KAKMX (DyHJAMEHTAJIBHBIX M JKCIEPUMEHTAIBHBIX MPECTaBIeHHil Oasupyercs
TPENIONOXKeHHsT Mexanu3ma? Y mMeeT JM NpHHIMIMATBHBIA Xapakrep dTa WHpOpMALms B
paMKax JMCCEePTAlHOHHOr0 HCCie10BaHus? ’

K coxanenuio, o6painaroT Ha ce0s BHIMaHUe BeTpedarouecs B pabote u aBTopedepare
HEKOPPEKTHBIE BBIPAXKEHHS, HAIIPUMED:

- 3IEMEHT XapaKTepu3yeTcs... HabopoM mepexoj0B» (Habop pa3pelIeHHbIX EPEeX0/I0B
Y BJIEHTHBIX JJIEKTPOHOB 3JIEMEHTAa);

- «BO30YIK/IeHHE JHEPreTHYECKUX YPOBHEI (BO30YIKIar0TCs 3IEKTPOHEI, @ HE YPOBHH);

- «BBITIAPUBAHKE OCHOBBD) (B TOM CIIy4ae, KOraa pedb HAET O XHMHYECKOH
TpaHc(OPMALUK i OTTOHKE TOJTy4YEHHOTO IPOIYKTa);

- «C TIOMOIILIO HCITOJIL30BAHMUS HOCUTENeH» (IPHMEHSSI HOCUTENH) U Ip.

B Texcre BCTpeyaroTces (HakTHYECKHe OLIMOKH, COBA OT HEJOMMCAHHBIX IPEUIOKEHUH
WJIH HE3aKOHYEHHBIE IIPEUIOIKEHMS, OIHAKO HX 00IIee KOMUYECTBO HE3HAYUTENBHO.

CrenaHHble 3aMeyaHus He OTpakaloTcss Ha o0mied BBICOKOH omenke paborel. Bce
OCHOBHBIE Pe3yJIbTaThl, BBHIBOJBI M PEKOMEHJALMH JUCCEPTALMOHHON paboThl AJIEKCAHAPHI
AJneKcaHIpOBHEI JIOKa3aHbl 9KCIIepuMeHTaIbH0. CTPYKTypa H 00BheM IUCCepTalMOHHON paboTEl,
BBIBOJIBI, Oy OJIMKOBAHHBIE COMCKATENIEM CTAaThH, a TAKKe aBTOpedepar MOITHOCTBIO OTPAXKAIOT U
MOATBEPIXKIAIOT TOJIOIKEHH S, BBIHOCHMBIE Ha 3aIIUTY.

Ha ocHOBaHMM BBIIIEH3JIOKEHHOTO CYMTAaeM, 4YTO JAHMCcepTanoHHas pabota A.A.
ApXuIleHKO Ha TeMy «XWUMHYECKHH aHaliu3 MNEPCHeKTUBHBIX -MaTepHanos, comepIKalux
pe/IKO3eMeNlbHbIE 3JIEMEHTBI, METOZOM JIyrOBOW aTOMHO-OMHUCCHOHHOH CIIEKTPOMETPHUY,
ABJIAETCS 3aKOHYEHHOH Hay4yHO-KBAIM(DUKAIMOHHONW paboTOMH, BBIIIOJIHEHHOH HA BBICOKOM
HAyYHOM YPOBHE, ¥ COOTBETCTBYET KPUTEPUSM, MpPEABABISEMBIM K KaHIMIATCKUM
JUCCEePTANUSIM, yCTAHOBJIEHHBIM IMyHKTaMH 9-14 «Ilonoxenus o nopsaxe Npucy KaACHUs YIEHBIX
crenenei» (ITocranosnenue I[IpaBurenbcrBa Poccuiickoit deneparuu ot 24 centsopa 2013 roga
Ne 842, ¢ usMeHEeHHSAMH W JAONOJHEHUSIMH) U nyHKTaMu 2.1-2.5 «[lonokeHust 0 npucyxaeHus
yueHbIX crerneHeidi B (DeaepalbHOM TrOCYJapCTBEHHOM OIOJUKETHOM YUPEKICHMH HayKH
UncruryTe 061meit n neopraunueckoit xumun um. H.C. Kypnakosa Poccuiickoit akazemMun Hayk»
or 29 mapra 2024 ropa, npeAbABISEMbIM K JHUCCEpTAlUsIM Ha COMCKAHUE YYEHOH CTENeHH
KaHIuJaTa XUHMHYECKHX HayK, C YY€TOM COOTBETCTBHUS MACIOPTY CHELHATbHOCTH, IO KOTOPOH

.



IIPOXOJUT 3alMTa JUCCEPTALMH, @ €€ aBTOP 3aciy)KUBACT MPHCYXKICHHSI YUCHOH CTENEHH
KaHIHIaTa XHMHAYECKHX HAYK 10 crienuaibHocTH 1.4.2 — AHamuTHYeCKas XUMHSL.
OT3BIB 3aC/IyIIaH u 06CyXK/IeH Ha 3aceanuy ceMunapa Oraena crpykrypHoit xumun MTHX

CO PAH (mpotokxon Ne 4 ot 12 mas 2025 r.).

Crapiuuit Hay4HbIH COTPYIHHUK, K.X.H. i - Anbdus Padasnbesna Llpirankosa
12 mas 2025 .

Axpec: 630090, HosocuGupek, mp. Axanemuxa Jlappentoesa, 3, UHX CO PAH.

Ten.: +7 (383) 330 69 65 e-mail: alphiya@yandex.ru
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Vuensiii cexperaps MTHX CO PAH, n.x.H.
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[0 JUCCEPTAUHOHHON paboTe ApXHIIEHKO ANIEKCaHpbl AJICKCaHIPOBHEI

Ha TeMy « XHUMHUYCCKHIT aHAJIH3 NEPCIICKTHBHBIX MATEPHAIOB, COIEPIKAILIHX PEAKO3E€ME/IbHBIC

5JIEMEHTbI, METOZ0M JyTOBOH aTOMHO-3MHCCHOHHOI CIEKTPOMETPHIY HA COUCKAHHE YUCHOH

CTCICHH KaHAu1aTa XHMHYCCKHX HAaYK I10 CIIeHHa/IbHOCTH 1.4.2. — AnanuTH4YecKas XHMHS

(XHMHYECKHE HAYKH ).
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