GAKYNITET 3A ®PU3INYRY XEMWUIY

Metoae n metoaonormja PU3UYKOXeMUjCKUX UCTPAXKUBAHbA
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Caapaj

HayyHn meToa n meTtode Hay4yHOr UCTPaXKMBakba - Pas/inke
MeToae, TexHUKe, npoueaype n NpoToKoaun

MeToaonorunja - enemMeHTH, rpaHe, KBanTeTu

Pu3mnyka xemuja - aePuHUUMja, ANCUUNANHE N METOAE
[Mpouec GN3NYKOXEMU]CKOT NCTPAXKMBaAHA

Jlutepartypa
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MeToa - noacehame

/
MeToa, - cBakKM NOCTYNak U NyT Yy pellaBartby HEKOr nutawba Mau
npobnema, OAHOCHO HAYMH paZa HEeOomnxodaH 3a MOCTU3AHbEe

ogpeheHor unsba.
To je HayMH MuUW/bera WU UCTPAXKMBAHbA Y HayuWu, HAYUH

UCMUTMBAHbA, HA4YMH paja, a 3acHUBaA Ce Ha O00jeKTUBHOCTH,
\paLI,MOHaI'IHOCTM, NPeLn3HOCTH, NOYy34aHOCTU U NPOBEP/bUBOCTH. p
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Hay4yHU meToa vs. meToae Hay4vyHor
MCTPAXMBaHA

/NIETOA obyxBaTa TP OCHOBHE KOMMOHEHTE: \

* OnwTK NPUCTYN UCTPa*KMBaAkby — 3HaHE O MPUHLUMMNMMA HAy4YHEe
Crno3Haje — 06jeKTUBHOCT, NOY34aHOCT, MPEeLnU3HOCT;

e MeToo0NOWKM NOCTYNAaK UCTparkmBakba (Ppase mMCTpaKkmBayKor

NOCTYMKa) — 3Hakbe O npoueaypama M MNOCTynUMMaA Hay4dyHe
crno3Haje (Tj. o0 pa3ama HayyHOT UCTPAXKMUBaAHA);

* MeToge N TEXHWUKe WUCTPaXKMBatba, Tj. 3HAHbe O MeTodama U
\ TEXHMKaMa UCTPaXKmMBatba U NPUKYN/batba NoaaTtaka. Y.
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Hay4yHU meTon vs. meToae Hay4yHor
MCTPAXMUBaHA

/IVIeTOp,e Hay4YHOr UCTPA*XMBakba CY CAMO KOMMOHEHTa Hay4yHor METO,EI,a.\
[Mpumerbyjy ce y npoLuecy Hay4dyHOr UCTparkmBakba U 0byxBaTajy:
* AHanmsy/cuHTesy; EDUCTION m
*  WHaykumjy/nenykumjy;

* [ocmaTtpame; aSHa: g

Theory

r 3 Hypothesis
* Exkcnepumenr; | 153 T
* bpojare;
* Mepemve;

Confirmation

‘i.:ii I- -I--l-[ :1I.:.II-I_I_-- m

* AHanoruje; *Y 33aBUCHOCTM Of, NUTepaType, MeTOAe HAyYyHOr WCTPaXKMBarba ce
t XunoTese. Ha3MBajy HayuHe meToge (06PaTUTM NaXKkby Ha PasNUKY Y POAY — HAY4YHU /
MeTOoZ, Kao MocTynak cnpoBohera UCTPaXkMBatba U HAYYHE METOAE, Kao

,anaT" 3a nojeAnHe KOPaKe UCTPAXKMBaHLA).

o
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Hay4yHU meToa vs. meToae Hay4vyHor
MCTPAXMBaHA

/Memp,e Hay4yHOr MUCTPaXXMBaka MOpPajy [a 3a40BO/baBajy cne,u,ehe\

acnekre:

* Jlornyke — nornMyka npaBuaa, Koja Mopajy Aa ce Kopucte npu aePpuHUcCary
nojmoBa, popmynuncarby aepuHunumja n Knacudpukauuja, Nnpu AOHOLWEHY
CyA0Ba, 3aK/by4yaKa M Ao0Ka3a. Ty ce ybpajajy cBn npobnemm Be3aHu 3a
NCNUTUBAHE y/IoOra XMMoTe3a W HAYYHUX Teopuja Yy HayyHOM
NCTPAXUBaky, Kao U npobnemm y Be3n Ca UCOUTUBAHEM JOTUYKE
CTPYKTYP€E Hay4YHUX 3aKOHA U HUXOBO NOBE3UBAHE Y JIOTUYKMN CUCTEM.

 TexHM4YKe — TO cy cpeacTBa NOMOhy KOjUX HayKa Yy 3aBUCHOCTU O, CBOjUX

\ LUM/beBA U PA3BUjeHOCTUN A01a3M A0 HOBUX Ca3Hakba. /




Hay4yHU meTon vs. meToae Hay4yHor
MCTPAXMUBaHA

~

/Memp,e HayyHOr UCTpaXuBarwa MOpajy Ja 3aJoBosbaBajy cnegehe

acrnekre:

e OpraHu3aumjcke — onTUManHe opraHusaumoHe @opme HayvyHor paaa,
KOMYHUKauuje mehy HayyHuumma, obydyaBarbe mnaher Hay4yHoOr Kagpa,
MHAWBMAYA/THA N KONEKTUBHA NPOAYKTUBHOCT HAaY4YHUKA.

* C(CrTpaTernjcke — nMocCTaB/batbe U OCTBApMBaAtbe AYrOPOYHUX TEOPUJCKUX
UM/beBA U 33[0BO/baBatbe MPAaKTUYHUX NMpobaema HAaKOH pelleHba HeKor

\ TEOPUjCKM 3HAYajHOr Npobaema y Hayu M. /




MeTtoae Hay4yHOr nsnarama

/' [leo Hay4yHOr meToA4a \

* Beoma Ba)He 3a AMCEeMMHaAUMjy — C/yXKe 3a Wu3naramwe U
obpa3snoxerbe Beh cteyeHor 3Hakba U KOPUCTE ce Kpo3 gepuHunumije,
nogene, Knacubukauuje, 4oKase Uta,.

Ty cnagajy v nepraowke MmeTole npu obpasoBakby Kaapa 3a
npunarohaBame M3narakba Hay4yHUX ca3Hamba.
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MeToae, TexHUKe, npoueaype,
NPOTOKO/N

/y3aBVICHOCTVI o4 nutepaType mory ce Hahu pasnnuute gepuHnumje u O,EI,HOCVI\
namehy oBMx NojMmoBa:
 MeToa MUCTpaXKMBaka - HAYMH CTULAHA HAYYHOTr 3HAHba, MOXEe Aa MMa
BMLUE MOAANNTETA, A Y HUXOBOM CaCTaBy MOXe Aa NOCTOjU BULLE TEXHUKA
NCTPaXKMBabA.
* TexXHUKa UCTPAXKMBaHa - C/IOKEH M HEenocpeaHo NPUMereH onepaTUBHU
06K MeToda; TEXHUKY YMHE HEHWU CacTaBHWU AE€/I0BU - UHCTPYMEHTU U

\ nocrynuu. /

*B. beanh, M. UuHuosuh, ,Metoae HayyHor paaa“, Hosu Capa, 2020.
M. Bykosuh, H. LUTpbau, ,MeToaonorunja HayuyHUx uctparkmuara“, bop, 2019.
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MeToae, TexHUKe, npoueaype,
NPOTOKO/N

/y3aBVICHOCTVI oA, nnTepatype mory ce Hahu pasnnunte gedpuHULMje U O,EI,HOCVI\

namehy oBMXx NojMmoBa:

* MWHCTpyMEeHT - cpeactBO KOje ce KOPUCTU TOKOM NpumeHe meToaa vy
NCTParKMUBakbY.

* NMoctynak - wu3BpwaBarbe oapeheHuMx paamwKn Koje cy y CcKaagy ca
npasuamma opgabpaHor metoga M TEXHMKE UCTpParkuBakba Car/iacHe

\ YNYTCTBY Y OKBUPY KOHKPETHOT NPOjeKTa NCTPaXKMBatba. /

*B. beanh, M. UuHuosuh, ,Metoae HayyHor paaa“, Hosu Capa, 2020.
M. Bykosuh, H. LUTpbau, ,MeToaonorunja HayuyHUx uctparkmuara“, bop, 2019.
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MeToae, TexHUKe, npoueaype,
NPOTOKONN - ApYyravynju NnpucTyn

/y $U3NUYKO] XeMHnju U CPOAHUM HayKama: \

* TexHuUKe cy OMNO KOjU PUINUYKKM MAN XEMUjCKU MPUHLUMUM, KOjU MOXKemMo Aa
KOPUCTUMO Aa Npoy4aBamo aHauT.

* MeTtoa npeactaB/ba MNPUMEHY TEXHUKE 3a cneynPuuHu aHaauT uanm  uUnb
MCNUTMBAHLA.

* [lpoueaypa je CKyn MNUCAHMX WUHCTPYKLUMja KAKO ce NOCTynakK npumeryje Ha
cneundunyaH ysopaK, Koje mory pna obyxsaTajy cBe of Yy3umarba/npunpeme
y30paKa, NPeKo Tora Kako ce npeBasmnasm npobnem pasHuMx cmeThsn (NpUCyCcTBO
NHTEPPEPEHTHUX CYNCTaHUWja, CUTHaNa, UTA.) A0 Baanaaunje pesyntara.

* [pOTOKOA je CKyn Beoma CTPUKTHUX NPUHLKMNA/YNyTCTaBa KOju Npeunsnpajy Kakse
npoueaype Tpeba Aa ce KOpUCTe, KaKo bu ce pe3yaTaTtn cmaTpaaun BaaMaHUMA Y
jaBHOCTM 1 6mMnn npuxsaheHn opn cTpaHe oprosapajyhux opraHmsauuja/areHumja

\ KOju1 NX Nponucyjy. /




MeToae, TexHuKe, npoueaype,
NPOTOKOAU - APYraynju NpPUCTynN
Techniaues Graphite Furnace Atomic Absorption Spectroscopy Mpumep: Mpukas xujepapxunjcke Bese n3Mehy TEXHUKE,
k (GFAAS] MeTo/Ae, npoueaype v NpoTokosna.
CkpaheHuue: APHA - American Public Health Association

ASTM - American Society for Testing Materials
EPA - Environmental Protection Agency

Methods Pbin Soil Pb in Water Pbin Blood

Procedures

Y
Protocols EPA

@53



MeTtoanonorunja - noacehamwe

/IVIeTop,onomja - [lpeacras/ba CBe METOACKE MNOCTYIKe (CI-(yI'I\
METOZCKMX MOCTYMaKa) Koje npumerbyje Hayka uam rpyna cpoaHmuXx
HayKa, Aa bu ce AOLWANO0 A0 HOBUX Ca3HaHba.

MeToaonorunja je Hayka o metoama, AeO JIoTnUKe, Koju ce 6aBu
TEOPMjOM HAYYHUX Ca3HaHa, Tj. NpoyyaBa MmeTode HayyHor
Ca3Harba 1 UMa UW/b Aa ONUCYje HAY4YHY NPaKCcy U YBOAM JIOTUYKA],
TEXHUYKA, OPraHn3auMoHa U CTpaTernjcka npasuaa Koja Tpeba aa
ce npumemwyjy y Hayum na 6um ce pobunum BannMAHU HaAy4YHWU
pe3ynTaTw.

KOHa je HopMaTMBHA HAayKa U KPUTUKA HaYKe M HAYy4YHOIr meToaa. /
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MeTononoruja - enemeHTu

K JIormykmn - Hay4yHa ca3Hakba O NPaBUIMMA JIOTUKE U OAHOCMMA npasmb
JIOTUKe ca MeTogama U NnpeamMmeToM UCTPaXKUBatba.

 Ca3HajHu (enuctemonolwKkun) - pasmatpa ce cmctem notBpheHux HayyHo-
TEOPUjCKMX Ca3Hatba M3PaCAMX Ha Pas3IMYNUTMM  NEepCcnekTuBama,
napagurmama, ogHOCHO TEOPUjCKO-METOA0/IOLKUM NPUCTYNNMA.

e TexXHUYKM - HenocpeaHU NOCTYyNnuu, WMHCTPYMEHTU, BELITUHE KOjU Ce
KopucTe Yy npouecy CTULAHa HAYYHOr Ca3Hatba O WCTPAXKUBAHOM
dbeHoMeHY.

* Hay4yHo-cTpaTernjckm - un3parkaBa ce CcTpem/bere Ka obesbehery
CUCTEMATM30BAHOI MOjMOBHOI Ca3Hakba O PEeHOMeEHY Koju je npeamer

\ NCTPaXKMBatba. /




MeTogonoruja - rpaHe

/° OnwTa merogonoruja - npegmeT onwTe metogonormje cy OI‘IUJTa\
NIOTMYKA npasuvaa U YHUBEP3aA/IHU NPUHUMNM HAYYHOr Ca3HaHba;
3aj€4HNYKO CBUM Hay4YHUM obacTuma.

 [lojeanHauyHe meTogonoruje - ysmmajy y ob3mp cneundpmyHOCTU
PA3IMUNTUX HAyYHUX 06nactm - MeAUUUHCKUX, NPUPOAHUX,
TEXHUYKUX, APYLITBEHUX ... HAYKa.

* [ocebHe (cneunjanHe) metopgonorunje - npunaroheHe cy notpebama
NCTPaXMBatba Y NOCEOHMM HAyYHMM AUCUUNANHAMA - HNOP. VY

\ brnonornju, xemuju, TEXHONOTNjN, MNOINTUYKMM HayKaMa... j




KBannuTeTn metoaonornje Hay4yHor
MCTPAXKNBaHbA

/Kapa KTepUCTUKE: \

* WcKyctBeHa (emnupMjcKa) - UCNUTYjy Ce€ YUHEHULE N Bepyje ce
CaMO XMMNoTe3ama Koje cy noaprkaHe peNeBaHTHUM YNHEHNLLAMA;
 PenpoayKuuja CAMYHUX pe3yaTata - APYrM UCTparkMBadm MoOry Aa
nobunjy pesyntate reHepucaHe UCTUM METodama - 40Opo 3a npoBepy

Noy3aHOCTU Pe3yNTaTa;

* [lpuBpemeHOCT - 10bMjeHn pe3ynTaT cy NoANO0XKHN AebaTn N CBaKu
NCTPaXKMBaA4Y MOXe [1a UX A0BOAMU Y NUTatbe. 3aK/byyliM MOTy Aa ce
MEHbAjY, aKO UCTparKkmMBaum aohy A0 HOBUX YNHbEHMLLA.

\° Ob6jeKTMBHOCT - He cme buTK npegpacyaa u npeayobeherba /
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KBannuTeTn metoaonornje Hay4yHor
MCTPAXKMUBaHbA

/Kapa KTepUCTUKE: \

 [octojatbe CTPYKTYype - WMAKO HaACYMUYHU/HEOPraHU30BaHU
norahaju/nojase mory ga 6yay oCHOB WUCTparkuBatba, MOpa Aa ce
npumerbyje CTPYKTYypUpaHa u 4obpo opraHnloBaHa npoueaypa.

* KonektMBHa - npe noyeTka HOBOI WCTParkKMBakba, HaAy4YHULUMU
pesngmnpajy noctojehe nupopmaumje na 6mu ce ysepuam ga Hema
NOHaB/bakba. 3aTMm ce  uHopmauuje nNpowmpyjy HOBUM
npoHanacuyMma u NoAauMma, KOju ce [OOKYMEHTY]Y C/IMKama,
YMHbEeHUUAMa M H6pojeBMMa KOju MOMAXKy 4YMTaouy pasymeBatbe

\ M3BeLUTaja U AOHOLWEH e NPABUNHUX 3aK/by4aKa. -

C"/—_— :




KBannuTeTn metoaonornje Hay4yHor

MCTPAXKMUBAHA
/KapaKTepucmxe: A

e [leTepMMUHUCTMYKA - MWCTPaXXMBartba MNOKYyLIABajy Aa YCNnocTase
oaHoce namehy pasnnumnTmx nojasa n GpakTopa Koju yTU4y Ha HUX.

e CratTucTMYKa reHepanusauuja - TreHepanusauuvja pesynrtara
nobujeHnx nomohy Hay4yHUX MeToda Ha Apyra UCTPaXKMBaHba CANYHE
npupoae.

* PauuoHanusam - UCTPaXMBakba NOYMUBA]Y HA  JIOTUYKOM

\_ Pa3MULL/baAbY.
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dunsnyKka xemuja

\

/ﬂomm-locos: ,PN3NUYKA XemMunja je HayKa KOja KOPUCTU 3aKOHE U eKCcnepumeHTe
dun3nke na 6mn objacHMNa WTa ce AelwaBa y CMeLN CYyncTaHuKWja 3a Bpeme XemMujcKe
peaKkuuje.”

dPusanyka xemumja KOPUCTU NPUHUMNE M MeToae U xemuje u OGU3UKe, Kao WU
MaTEMATUYKM anapaT, Aa Npoy4YyaBa KAKO XeMMUjCKa CTPYKTypa yTuye Ha ¢PU3MYKa
CBOjCTBaA maTtepuje.

KombuHauunjom pusmke n xemuje ce aobujajy nHpopmaumje o GpU3NYKO-XEMMUjCKUM
cBojctBMMa  (boTOXxemmjcka,  TEPMOXEMMUjCKa...), cneumdbuyHMM  CBOjCTBUMA
MmaTepwujana, OAHOC CTPYKType U  PyHKUMje (y IKMBMM CUCTEMMMA UM
buomonekynimma), Xemmjcka CBOjCTBA Yy CUCTEMMMA Y KOjUMA HEMaA XeMWjCKUX

\pea Kuuja. /
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OucumnnanHe puUsnyKe xemmje

\ RATES oF REACTIONS

XeMMnjCKa KMHETUKa - Bp3nHe U AMHAMMKA XEMUjCKUX
peakumja 7 — “’“"Q’xﬁ
TepmoxeMuja/xemnjcka TepMOAMHAMMUKA - TOMNOTHU
ePEeKTN XeEMUNjCKUX U pa3HUX NPOMEHA ==
CnekTpoxemmnja - Be3a mamehy cneKkrapa u CTPYKType \ \'
aToma U MOIeKyNa

buodumsnuka xemunja - Pu3nyka xemmja OMONOLIKUX
cMcTema m npoueca

Pagnoxemmja ©n  HyK/JeapHa XemMuja - Xxemuja
PAAMOAKTUBHUX MN30TOMNA U HUXOBA NPUMEHa Y
NCMUTUBAHY XEMU|CKNX peaKuuja Y




OucumnanHe puUsnyKe xemmje

~

PuU3nYKa Xxemuja }KNBOTHE cpeanHe - PU3NYKOXEMMUjCKE
aHa/nuM3e BoAe, Ba3ayxa, 3eM/bMLUTa, 3arahuBaya

* Enektpoxemunja - uUHTepakuuja CcynctaHuuje ca
eNNeKTPUYHOM CTPYjOM

e doTOXemMuja - VYTUULA] CBETIOCTU HaA Xemu3am,
NCNUTUBaHE POTOXEMU|CKUX peaKLumja

* PM3nyKa Xemuja UYBPCTOr CTakba - CTPYKTypa WM
dU3NYKOXEMM|CKA CBOjCTBA KPUCTANA

* PM3nyKa XemMunja MaAKPOMONEKYyNa - CTPYKTypa WU
CBOjCTBa MaKpomoJsieKkyna (nonmmepa)

e Xemumja nosBplIMHA - peaKumje Ha NOBPLUNHMU

\_ MmaTepujana /
()




OucumnnanHe puUsnyKe xemmje

dun3nyKa opraHCKa Xxemmja - Be3a CTPYKType U XeMmM3ma ’
OPraHCKUX jeantbera

dusnyKka xemuja paynaa - MICNMTUBaAHHE U MOAENOBAHE
KpeTara YecTuua y raCoBUTOM U TEYHOM CTakby
CTaTUCTUYKA TepMoamMHaMUKa - oapehuBarbe TeEpMOAMH. Statistical Mechanics
BE/IMYMHA NPOPAYYHOM AMHAMUYKUX CTakba CUCTEMA HA ﬁ.jﬂ
HUBOY MMUKPOCKONCKUX KOHCTUTYEeHaTa
KBaHTHa Xxemuja - npoydyaBarbe CTPYKTyYpe U CneKkrapa
MOJ1IEKY/1a NOMONY aniaTa KBaHTHE MeXaHUKe. D

/R\’.O
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dunsnykoxemmjcke metoae

EKcnepumeHTanHe:

Cnektpockonuje: unHbpaupseHa, Y/b-sua,, PaMaHCKa,
dbOTOENEeKTPOHCKA CMNeKTpocKonuja X-3paKka, ¢&ayopeceHTHa,
OrKeoBa e€/IeKTPOHCKA, aTOMCKa ancopnuuoHa, MaArHeTHo-

pe3oHaHTHa - EMP, HMP, AOHM (anMHamunyka HyKneapHa
nonapusaumja), UMPKYIapHU AUXPOM3aM...
Enekrpoxemujcke: NOTEHLMOCTATCKe, ranNBaHOCTATCKe,

LMKNOBONTaMeTpunja, nonaporpaduja...

Kanopumetpumjcke: ACLU, ATA, TTA, UTL...

Xpomartorpadcke: npenapatmsHe (ren dwuntapumja, T1L...) u
aHanutunuke (XMNAL, ®NJU, MY, ca pa3nnyntum AeTeKTopmMma)
KapaKkrepusauumja pasaMumMtux marepumjania M HaHo4vecTuua:
Andpakuunja X-3paderwa, Mukpockonuje (CEM, TEM, ADM),
MaceHa CrnekTpomeTpuja, AWHAMWYKO pacejatbe CBETI0CTH,
eNeKTPOoPOpPETCKO pacejatbe CBET/IOCTU, KBapLHa MUKpOBara

Teopwujcke:

Ab initio npopayyHu, cemu-
emnupunjcke, OPT, MmoneKkynckm
OOKWHI, MOJIEKYNCKA AMHAMMUKA,
MoHTe-Kapno cumynaymje




[Tpouec Pn3nYKOXemmjcKkor
NCTPaXKMBaHba

dopmupame -

- bl
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b. beanh, M. UnHuosuh, ,MeTtoae Hay4yHor paga“, Hosn Capa, 2020.
M. Bykosuh, H. LlUtpbauy, ,MeTtogonoruja Hay4Hnx nctpakmsama“, bop, 2019.
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