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1.1. BCTVYII. Micue ximii cepes MpUPOIHUYNX HAYKOBHX MUCHUILIIH. [lianekTuyni
3B'SI3KM XiMil 3 MaTemMaTukolo, (izukoro Ta Oiojoriero. XimiuHa Qopma pyxy Martepii.
[Ipeamer 1 MeToau XiMmii.

1.2. OcHoBHi MOHATTH i 3aK0HU Ximii. 3akoH 30epekeHHs Macu 1 eHeprii. BHecok
M.B. JloMOHOCOBa Y PO3BUTOK MaTepiaJiCTUYHUX YSBJIEHb. 3aKOH B3a€MO3B'SI3KYy Macu Ta
eHeprii 3a A. EilHmTeliHOM. 3aKOH CTanoCTi CKJIaay XIMIYHUX CIIOJYK. 3aKOH KpaTHHX
BIJIHOILIEHD SIK BHSIB 3aKOHY IEpPEXO0Jy KIIbKICHMX 3MIH Yy SIKICHI. 3aKOH ABOrajapo. 3akoH
eKBiBaJIeHTIB. MOJIb SIK Mipa KUTBKOCTI peYOBHHH, MOJISIpHA Maca.

1.3. BynoBa atoma i nepionnunnii 3axon /I.I. MenaeneeBa. KirtouoBa poss OynoBu
atoma B xiMii. CknaznHicte OynoBu atoma. CydyacH1 ysBJIEHHS Ipo OyJOBY s1pa 1 aToMa B
IIJIOMY; PO3MipH siapa, eIeKTpoHiB Ta aToma. OCHOBHI MOJIOKEHHS Teopii OymoBH atoma
bopa. XBunpoBa npupojia eleKTpoHa Ta MOHATTS PO KOPIYCKYJISIPHO-XBWJIBOBUN Ayasi3M
MIKpOYaCTUHOK. DI3WYHUN 3MICT MOHSITTS TPAEKTOpIi pyXy YaCTHHOK Ta HEBHU3HAUYCHICTh
IIOTO TIOHATTS JUISl €JICKTPOHA; €NEeKTPOHHI xMapu 1 opOitami. [IOHATTS mMpo XBUIBOBY
(GyHKII}0, KBAHTOB1 YKCja Ta €HEPreTUYH1 PiBHI ¥ MiJIPIBHI €J1EKTPOHAa B aTOMi. ATOMHI
opOiTtayi, kKoH]Irypallis eJeKTPOHHHX OpOiTaneil Ta ixX po3MmilieHHs B mpoctopi. [IpuHImm
[Maymi.

[TocnigoBHICT 3allOBHEHHS €JIEKTPOHAMU €HEPreTUYHUX PIBHIB y
OararoeeKTpoHHUX aTtoMax. [IpuHIMN HaliMeHIIOi eHeprii, mpaBuiio XyHaa. EnekTpoHHi
Ta eJIEKTPOHHO-CTPYKTYpHI hopmynu eneMeHTiB. [IpaBuno KieukoBcbkoro.

[lepiognuna cuctema enementiB Jl. I. MenneneeBa - ocHOBHUUM 3akoH Ximii. Bus-
HA4YeHHsS TOHATH TEPIoNy Ta TPyHH, CTpyKTypa mnepioauuHoi Tabmumi. Cydache ¢op-
MYJIIOBaHHS MepPioAUYHOro 3akoHy. OCHOBHI (I3WYHI Ta XIMIYHI BJIACTUBOCTI €JIEMEHTIB 1
3aKOHOMIPHOCTI iX 3MIHU B IMEPIOJUYHIN CHCTEeMi: TEpeBaKaHHsSI TUIIOBUX METAIYHUX Ta
HEMETaJIIYHUX BJIACTHBOCTEH €JIEMEHTIB, OKHCHO-BIJIHOBHI, KHCIIOTHO-OCHOBHI BJIACTHBOCTI
€JI€MEHTIB, TMOTEHIlaJIM 10Hi3allli, CIOPITHEHICTh 0 EJEKTPOHA, E€ICKTPOHETATUBHICTb,
MOXJIMBI U THUIOBI CTaHW OKHCIIGHHS Ta 10HHI pamiycu enemeHTiB. KopoTkomepiomgHwii
BapiaHT nepioanyHoi cucteMu. OO’ eIHaHHA MIATPYN Y TPYHH Ta MOALT NEPIOIB Ha PSJIH.

1.4. Ximiunuil 3B’5130K i OygoBa MoJjieKyJl. 3arajbHi MOJIOKEHHS MPO XIMIYHMMA
3B’s130K. OCHOBHI MapaMeTpu MOJIEKYJU. TUnu XiMIYHUX 3B’ SI3KiB.

[onHuit 3B’sA30Kk Ta 10HHI KpucTtaiau. EHepris yTBOpeHHs 10HHOi IpaTKU Ta 10HHI
pazaiycu; 3aKOHOMIPHOCTI 3MIHHM IIMX BJIACTUBOCTEH TO Tpymax Ta nepiogax. [loHATTS mpo
CJICKTPUYHUHN TUTIONHFHUI MOMEHT Ta €(eKTUBHI 3apsau aToMiB. CTyMmiHb 10HHOCTI 3B SI3KY.

KoBanentHuii  3B’s130Kk.  SIKiCHUH  KBAaHTOBO-MEXaHIYHUW  aHali3  yTBOPEHHS
KOBQJIGHTHOTO 3B’SI3KYy B MOJIEKYNi BOAHIO. [IOHSATTS mpo eHepriio 3B’S3KYy 1 JOBKHUHY
3B’s3Ky. Meton BaneHTHHX 3B’s3KiB. OCHOBHI THIM KOBAJCHTHOTO 3B’S3KYy Ta HOTO
BJIACTUBOCTI: HANpPSMIICHICTh, HACHYCHICTh. JIOHOPHO-aKIIENTOPHUI MeXaHi3M yTBOPECHHS
KOBQJIEHTHOTO 3B’S3KY.

Mertaniunuii 38’ s130k. KoopauHaiiiiiai yrciaa aToOMIB y MeTalaxX Ta PO30CEPEIKEHICTh
CJIEKTPOHHUX B3aeMO/Iii. ElleKTpoHHMIT ra3 i 0COOIMBOCTI BIACTUBOCTEH METAIB.

BonneBuii 38’5130k, oro nmpuponaa i ocoOnuBocTi. Poik BOIHEBOTO 3B 53Ky B JKUBIH
MIPUPOI.



1.5. OcHoBHi 3aK0HM XiMiYHUX NepeTBOPeHb. HallBaXxIuBilIi MOHATTS MPO XiMIYHY
kiHeTuKy. IIIBHUAKICTH XIMIYHMX peakiii 1 ¢akTopH, M0 BIUIMBAIOTh Ha Hei. OCHOBHUM
3aKOH XIMIYHOI KIHETUKH - 3aKOH JII0YMX Mac. BIMB TeMiiepaTypu Ha MIBUAKICTh PEakKilii,
aKkTUBaIisg MoJeKya. [IoHSATTS mpo kaTami3 1 KaTalai3aTopH.

IIpsmi 1 3BopoTHiI peakiii. XiMmiuHa piBHOBara Ta il mnpHupoaa. PiBHOBaxHI
KOHLIEHTpallli peareHriB 1 NpoAykTiB. KoHcTaHTa piBHOBaru. 3MIIIEHHS  PIBHOBArH,
npuHuun Jle-llatense. OcoOIMBOCTI CTaHy PIBHOBAru B reTEPOre€HHUX CUCTEMAX.

[ToHATTS Mpo TETUIOBH €EKT 1 CHTANIBIIII0, EHTPOIIIO Ta BUIBHY €HEPrilo peakiii.

1.6. Po3unnu. [loHATTS TIpOo po3umMHM, X POIb Yy HMpUPOAil W TexHimi. ['a3omoniOHi,
PLAKI Ta TBEPJII PO3UHHH.

Boani po3unHu, npuuMHU iX YTBOpPEHHsS Ta crmocoOu BHpaxeHHs ckiaxy. [Ipupona
MDKMOJIEKYJISIPHUX CUJI B PIAKUX PO3UMHAX: OPIEHTALINHI, IHAYKIIHHI Ta JUCHEPCIHHI CHIIN
(cunu Ban-nep-Baanbca), i0H-AUIOIbHA B3a€EMO/IisI Ta BOJHEBUH 3B’ S30K.

[ToHATTS PO PO3YMHM HEEICKTPOJIITIB 1 €IEKTPOIIITIB. EeKTpoiTHYHA qUCOITiallisS Ha
NpUKIaAl CUIBHUX €JEKTPOJITIB: KHCIOT, OCHOB, COJI€M Ta KOMIUIEKCHUX CIIOJIYK.
AKTHUBHICTB 1 KOE(DIIIEHT aKTUBHOCTI 10HIB Y PO3UHHI €IIEKTPOIITY.

Po3uunu cnaOkux enektponitiB. CTyMiHb AUCOLIALIT SIK MOKA3HUK CUJIM €JIEKTPOIITY.
Koncranra nucorriaiii ciiabKux €IeKTPOIITIB Ta ii B3a€MO3B 30K 13 CTYNEHEM JTUCOIlIaLlii.
AMQOTEpHI eeKTPOTITH.

Po3uuHHICTP  cUIBHUX  enekTpodiTiB.  ['igparamist  1oHiB.  Ilomarta  mpo
kpuctanoriipatd. CHIIbHI MaJOPO3YMHHI  EJIEKTPONITH, JOOYTOK PO3YHMHHOCTI B
3aCTOCYBaHHI JI0 HUX. Peakilii B po3unmHax eJeKTPOIiTiB. [0HHO-MOJICKYJISIpHI PIBHSHHS.

Bona six cnaOkuit enextponit. lonHuit 1o6ytok Boau. BomHeBuit 1 TiApOKCUIBHUIMA
MMOKA3HMUKH, OIlIHKA CepeIOBHINA po3unHy. TUTIOBI ciocoOou BuMiproBanHs pH.

Peakuii rizponizy coneil. Tunu rigposizy, KOHCTAaHTH Ta CTYIIHb TiIPOJI3y CoJieH,
YTBOPEHHX CIA0KUMU 1 CHIIbHUMH KHACJIOTaMH Ta OCHOBaMH. HampsiMok 3MiHM cepeoBuIa
PO3YMHIB COJIEH, 1O T1APONi3yIOThCs. [IOHSITTS Mpo SBUIIIE TOBHOTO TiPOTi3Yy.

1.7. Peaxkuii OKHCJIeHHSI-BiIHOBJIEHHSl. 3arajbHI TOHATTS PO OKHCHO-BITHOBHI
mpoliec Ta ix Micie B Ximii i 6iosorii. CTymiHb OKUCIICHHSI €JIEMEHTa B CTOJYIIl 1 TpaBuIia
il Bu3HaueHHs. [Ipoliec OKHUCIIEHHS 1 BiTHOBJCHHsS. THIMOBI OKHMCHHKM Ta BiJIHOBHUKH.
HaiiBaxxnuBiimni mpaBuiia CKJIaJaHHS pPIBHSHb OKHCHO-BIJHOBHHUX peEakIliii METOI0M
€JICKTPOHHOr0 Oaylancy. THUIHM OKHUCHO-BITHOBHHMX peakiiii. BIuMB cepemoBuIma Ha Xin
OKHCHO-BITHOBHHUX PEaKIIiil.

[TonsaTTs mpo peakilii OKUCICHHS ¥ BIJHOBICHHA Ha EJIEKTPOJaX, CTaHAApPTHI
eJIEKTpOaHI moTeHmianu. [anpBaniuyHuil enemenT Ta oro EPC sk pi3HUIS eneKTpogHuX
MOTEHII1aJIIB OKMCHUKA 1 BiAHOBHMKA. [IpyHIIMI po3paxyHKY HaNpsIMKY peakilli OKUCICHHSI-
BiiHOBNeHHs. PiBHsiHHS HepHcera.

1.8. Koopaunauniiini cmosykn. ITomupeHHs KOOPAMHALIMHMX CIONYK. IX pojib y
XKUBIH Tmpuponi. JOHOPHO-aKIENTOPHUN MeXaHi3M KOBAJICHTHOTO 3B’SI3KYy SK OCHOBA
YTBOPEHHS KOOPJIWHAIIHUX CHOJYK. TUIIOBI JJOHOPW 1 aKIENTOpU EJICKTPOHHUX Map Ta
0co0IMBOCTI iX eneKTpoHHOi OynoBU. OCHOBHI 3aKOHOMIPHOCTI OYZOBH KOOPAMHAIIHHUX
(koMIIIEKCHHMX) crnoilyK, Teopis Bepnepa. LleHTpanbHuil aTOM-KOMIUIEKCOYTBOpIOBad Ta
MOIIMPEH1 KoopauHamiiHi yncna. Tumosi miranaun. HoMeHkmaTypa KOMIIEKCHUX CIONYK.
[Ipuknaau peakuid yTBOpEHHs HAUTOIMIMPEHIIINUX TUITIB KOOPAUHAIIHHUX CIIOIYK.



KommuiekcHi cronyku B pozuuHax. CTymiHYacTa Iucomialisi KOMIUIEKCHHX CIIONYK.
KoHcTaHTH CTIMKOCTI KOMIUIEKCHUX 10HIB.

[TpocTopoBa Oy0Ba KOOPAWHAIIMHKUX CIIONTYK, TOHITTS PO iX 130Mepito.

1.9. 3aranpHa xapakTepucTuka MetaJiB. [lomokeHHs MeTamiB y TepioAWYHIN
TaOIUIll, OCOOJMBOCTI iX eNeKTpoHHOI OyaoBH. 3aranbHi (Pi3MUYHI 1 XIMiYHI BJIACTUBOCTI
TUIOBUX METAJIIB, PsJl HAPYT MeTaliB. MeTau sk BIAHOBHUKHM Ta KOMIUIEKCOYTBOPIOBAUi.
[ToHsTTS po OlOreHHI METau.

[ToHATTS TIpo TaNbBaHIYHUM €JeMEeHT. SIBHUIlEe KOopo3ii MeTalliB Ta MeTOau O0pOTHOM 3
HUM.

1.10. Tigporen i Boga. 3HaueHHsS TiAPOTEHY SK HAMOIIBII MOUIMPEHOTO E€JIeMEHTa
BcecBity. CBO€piIHICTh €IEKTPOHHOT OyJAOBHM aToMa BOJHIO, HOTO (i3W4YHI Ta XIMIiuHI
BJIACTUBOCTI. TuMoBi crocodu go0yBaHHsS BOAHIO. ['igparairiss mpoToHa B pO3YMHAX, 10HU
T'IPOKCOHIIO Ta aMOH110. OKHUCIIIOBaIbHA 31aTHICTh IPOTOHA.

Bona. Ponb Bou sik po3uMHHUKA. ATperaTHi CTaHU BOJIM, BOJHEBUH 3B’ S30K. XiMiUHI
BJIACTUBOCT1 BOJW. Peakilii 3 TUMOBMMHU €JIE€MEHTaMH 1 TMPOCTHUMHU crojiykamu. Boma sik
JIra"j y TIApaTHUX KOMIUIEKcax.

1.11. Eaementn VII A rpynm (ranorenu). Pons rajoreniB y 6iosorii Ta ekoiorii.
Oco061MBOCT1 €IEKTPOHHOI OyJ0BH aTOMIB TaJOT€HIB Ta iX THUIIOBI CTYIIEHI OKHCJICHHS B
cnostykax. [lommpeHicTe ranoreHiB, (pi3uyHi 1 XIMIUHI BJIACTUBOCTI €JIEMEHTHUX TaJIOTCHIB.

OcobnuBocti ximii ¢ropy. B3aemonis ¢Topy 3 THIOBHUMH €JIEMEHTaMH, OKHCHI
ocobsuBocTi propy. dTOpoBOAHEBA KUCIIOTA, 1i coil. bionoriuna ais ¢pTopy 1 pTOopUaiB.

Ximis xiopy. B3aemonist Xja0py 3 TUIIOBUMH elleMeHTaMu. XJIOPOBOJCHb 1 XJIOpUIHA
kucnotra. OKCUAM Ta KUCHEBI KUCIOTU XJIOPY; iX CHJIa Ta OKHCHO-BITHOBHI BIIACTHUBOCTI.
3acTOCYBaHHS CHOJIYK XJIOPY B CITBCHKOMY T'OCIIOAAPCTBI 1 €KOJIOTI].

Oco6auBocTi Ximii 6pomy i ifoxy. Mox sk MikpoeneMeHT.

1.12. Enementn VI A rpynu (xajabkorenu). Ponb xanbkoreHiB y npupoji. ATOMHI
XapaKTepUCTUKU €JIEMEHTIB MIATPYIH, iX HOIIUPEHICTh, (PI3UYHI BIJACTUBOCTI Ta aJIOTPOMis
€JIEMEHTHUX CTaHiB. XapakTep 3B’A3KiB, TUIIOBI CTYNEHI OKUCICHHSI.

Ximist okcureny. Peaxiii mo0yBanHs. B3aemomist okcUreHy 3 THIIOBUMU €JIEMEHTaAMU
Ta crodykamu. XiMiuHi 0cobauBocTi 030HY. [lepokcua BOJIHIO, IOTO KHCIOTHI Ta OKUCHO-
BITHOBHI BJIACTUBOCTI.

Ximist cynbypy Ta #oro ocHoBHuX croiyk. CipkoBoneHb, okcua cyinbhypy (1V),
cynb(diTHa KUCIOTa, Cyab(diTh, iXx moOyBaHHS Ta XiMiyHI BiracTuBOCTi. Okcupa cynbdypy
(VI), cynbdatna kucnota, cyiabpatu Ta nomicyiabpatu. BukopuctanHsa CHOIYK CIpKU s
BUPOOHMIITBA CITBCHKOTOCIIOIAPCHKUX TpemnapariB. CeJeH K aHanor cynbypy.

1.13. Euaementn V A rpynu. 3HaueHHS HiTporeHy 1 ¢ocdopy sk OiOreHHHX
€JIEMEHTIB, iX Kpyroo0ir y Npupo/ii.

ATOMHI XapaKTepUCTUKH aTOMIB €JEMEHTIB MIATPYNH, iX MOMIMPEHICTh, (Pi3uuHi
BJIACTHUBOCTI Ta AJOTPOMis E€JIEeMEHTHUX CTaHIB. XapakTep 3B’S3KiB 1 OCHOBHI CTYIIEHI
OKHCIICHHSI €JIEMEHTIB y CITOJTyKaX.

XiMmisi HITpOreHy, HOro peaxiii 3 THIIOBUMHU elIeMEHTaMH. AMmiak, HOro CHHTE3,
¢13uuHI Ta XiMi4HI BiracTuBOCTI. ['ipokcua aMoHito, coil aMoHit0 K AoOpuBa. [ToHATTS
PO MOXIJHI aMiaKy: Tiipa3uH, riapokcuinamid. KapOamin sik amigHe 100pUBO.



Oxcuam HiTpOTreHy, ix OynoBa, ¢i3uyHi Ta XimMiuHi BnactuBocTi. HiTpaTtHa kucnora, ii
CUHTE3, OKHCHI BlacTUBOCTI. HiTpaTu, X BIacTUBOCTI Ta 3acTocyBaHHs. OKHCHO-BITHOBHI
BJIACTHUBOCTI HITPATHOI KMCJIOTH Ta ii CoNei.

Ximist pocdopy. Peakuii pochopy 3 Tunosumu enemenramu. Oxcuau pocdopy (III)
ta (V). KucueBi kucnotu dochopy, nomidochopni kuciotu. Pocdatu, nomigocdatu Ta
nukinodocdaru, ix OyaoBa Ta XiMI4HI BIaCTUBOCTI. JleTepreHTy, X eKojoriyHa HeOe3nexa.

®docdopHi 100pHBa, X BUPOOHUIITBO, PI3HOBUIU Ta BIACTUBOCTI.

1.14. Enementu IV A rpynu. Kap6oH sk HaiiBaXIUBIIINNA O10r€eHHUH €IEeMEHT, HOTO
MPUPOAHUNA KPYTOOOir.

ATOMHI XapakTEpUCTUKHU €JIEMEHTIB MIATPYIH, X NOMKPEHICTh, (PI3UYHI BIACTUBOCTI
€JIEMEHTHUX CTaHIB, aJOTPOIHI BHJIO3MIHH. THIIOBI CTYNEHI OKHUCICHHS €JIEMEHTIB
niarpynu. OCHOBHI XIMI4HI BJIACTUBOCTI KApOOHY Ta MOr0 KUCHEBUX CIIOJIYK.

1.15. Enementu III A rpynu. bop i amroMmiHili SK TEXHOTEHHI €JIEMEHTH. ATOMHI
XapaKTEPUCTUKH €JIEMEHTIB MATPYIH, iX MOUTUPEHICTh, (PI3UYHI BIIACTHBOCTI €JIEMEHTHOTO
CTaHy, XapaKTep YTBOPIOBAHUX XIMIUYHUX 3B S3KIB.

Peaxkriii 6opy 1 adroMiHiI0 3 THIOBUMHU €JIEMEHTAMHM Ta CIIOJTyKaMH.

XiMist BOJHUX po34MHIB. bopHa kucnora 1 6opaTu, 0cOOIUBOCTI X OyI0BHU Ta MOX1AHI.

1.16. Jly:kui Ta ay:kHo3emesjbHi Meranam. Hatpiid, kamii, Mar"iii i Kampmid sK
TPYHTOTBOPHI Ta 010JOTIYHO aKTHBHI €JIEeMEHTH. ATOMHI XapaKTepUCTHKH, TOIIUPEHICTh,
(1314HI Ta OCHOBHI XIMI4H1 BIIACTUBOCTI JIYKHUX Ta JIYKHO3EMEIbHIX METAIIB.

Kamiitai no6puBa, ix ocHoBHI Buau. CoJli KaJbIlil0 1 MarHilo sSK OCHOBa OY/IiBEIbHUX
MarepiainiB. CriocoOu oM’ IKIIEHHS BOAM, TAMYACOBa 1 TIOCTiifHA TBEPAICTH BOIH.

1.17. Ximist eneMeHTIiB MOOIYHHUX HIArPynm Ha NMPUKJAAi MepexiTHUX OioOreHHHX
MeTtaiaiB. OcobnuBOCTI OyIOBM aTOMIB €JEMEHTIB MOOIYHUX MiArpyr. THIMOBI CTymneHi
OKHCJICHHS aTOMIB NIEPEX1THUX METAJIIB y CHOJyKaX Ha MPUKIIAJl XpPOMY, MapraHIlto, 3aji3a,
KOOaJIbTy, HIKENI0, MiJi, LIMHKY, MOJIIOAeHY, cpi0ia, KaAMito 1 pTyTI.

OCHOBHI CHOJNYKM Ta THUIOBI XIMI4HI BJIACTMBOCTI METaJiB-MiKPOEJIEMEHTIB.
TOKCHYHICTh CHOJNYK XpPOMY, KaJMil0, PTYTI Ta €KOJOTI4YHI MpoOJeMH iX 3aCTOCYBaHHS.
TumnoBi MikpogoOpuBa Ta eKoJioTiuHAa HeOe3NeKa BUKOPHUCTAHHS HAMJIUIIKY BaXKKHX
MeTaiB-MIKpOEJIEeMEHTIB (MapraHilto, KOOAIbTy, HIKEII0, Mi/li, IMHKY, MOJIIOACHY).

1.18. IInTanHsA eK0JI0TiYHOI XiMil i TeXHoJIoril

CrpykTypa ekocucteM. AOIOTHYHI 1 O10TUYHI KOMITOHEHTH.

Tpancdopmarriss pe4OBUHU 1 EHEPTETUKU B €KOCHCTEMaX. XapuoBl JAHIIOTH, XapyoBi
Mepexi 1 TpodiuHi piBHI. TpodiuHi CTPYKTypu Ta €KoOJIOTiuHI mipamiau. PakTtopu, 110
JIMITYIOTB Ta PETyIIOI0Th PO3BUTOK €KOCHCTEM.

[lonstrss mpo 3abpynnioBaui. Tumm 3a0pyaHtoBauiB. Mirpaiiisi, HaKONUYEHHS 1
TpaHcopMalliss OCHOBHUX 3a0py[HIOBauiB B arMmocdepi, Tiapocdepi 1 TIpyHTax.
biotpancdopmariis i Oioakymysnsiis 3a0pyHIOBAIB.

bioreoximMiuHi nukiu B npupoi. CTpyKTypa 1 OCHOBHI TUIIK 010T€OXIMIYHHMX LIMKIIB.
Kpyroobir Boam, Byrnero, azory, ¢ocdopy, Cipkd, BaXKUX METaJiB B MPUPOAL 1 iX
aHTPOIIOTEHHE TOPYIICHHS.

Metoau oxep>kaHHs YMCTOI BOAW. METOIM OYMCTKHA TPOMHCIIOBUX CTIYHUX BOJ.

®i3uK0-XiMi4HI METOIM BU3HAUEHHS MaJlUX 1 CIIJJOBUX KIJIBKOCTEH PEUOBUH B PI3HUX
cepenoBHIax. MeTpooriuHi aCeKTH MOHITOPUHTY JTOBKIJIIA.



Exonoriune HopmyBaHHs. [paHWYHO JOMyIIEHE EKOJIOTIYHE HABaHTAXCHHS.
TecTyBaHHs 1 TeCT-00'€EKTH.

bes3BigxomHa Ta MallOBIIXOJHA TEXHOJIOTISE SK OCHOBAa CTBOPEHHS EKOJOTIYHO
OOIPYHTOBAHOTO MPOMUCIOBOTO BUPOOHUIITBA.

Exkonoriuna Ttokcukosoris. BmiuB XiMiuHMX, (I3UYHHX, O10JOTIYHHUX 1 TEIMJIOBUX
3a0py/HEHb HA OKpPEMI €JIEMEHTH 1 PYHKITIOHATBHI 3B'A3KH B €KOCHCTEMAX.

Kiacudikariiss TokcareHTiB (ririeHiudi, Tokcukosoriuni) cucremu I'JIK. Cremnianbaa
TOKCUYHICTh  (TEPAaHOTEHHICTh, KAHIIEPOTE€HHICTh, CHUHEPri3M). BubipHuili BIUIMB
TOKCAareHTiB Ha >KUTTEBO Ba)JIMBI CHUCTEMHU OpraHiaMy. MeTaboji3M TOKCAreHTiB B
oprasizMi. B3aeMo3B's130K 3 XIMIYHOIO OyJOBOIO 1 (P13UKO-XIMIYHUMHU XapaKTEPUCTUKAMHU.
[Tporuo3 ouinku ['/IK BimHOCHO O€3mME4YHOrO piBHS BIUIMBY PO3PaXyHKOBHMHU METOIaMHU.
VYsBIIeHHS 1 3MICT MOHITOPUHTY AOBKULIA. Kpurepii sikocTi moBkiuisg. ['eoxiMiyaux (oH 1
reoXiMiuHi aHoMaii. 3aco0u 1 METOAN MOHITOPUHTY 1 KOHTPOJIIO SIKOCTI JOBKIJLJIS.

TonepanTHICTh 1 CEHCHOLTI3AIlSA A0 BIUIUBY TOKCHUKAHTIB. METOIM OIIIHKH BIUIMBY
TOKCareHTiB Ha okpemi 00'extu. EnmeMenTn momyssmiiiHoro anamizy. Crenudika BIUIUBY
TOKCareHTa Ha OpraHi3M JIOJWHU 1 JTIOJICHKY MOIMYJISIIIIO.
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