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IHOACHIOBAJIBHA 3AITMCKA

[Iporpama inaMBiNYyadbHOI yCHOI criBOeciau 3 XiMii BKIIIOYAa€e HAWBaXIIUBIII PO3AITH TaKUX
XIMIYHUX JUCIHMIUIIH SK 3arajibHa, HEOPraHiYHA Ta OpraHivyHa XiMisl.

[Iporpamy ckJIafieHO 3 ypaxyBaHHSIM Cy4aCHOTO CTaHy TEOPETUYHHX OCHOB XIMIYHOT HAyKH.

AOITYypi€EHTH TOBHHHI YiTKO (OPMYITIOBAaTH OCHOBHI XIMi4HI IMOHATTSA Ta XIMIYHI 3aKOHH;
3HATH CHMBOJIIKY XIMIYHUX €JIE€MEHTIB, GOPMYJIM XIMIUHUX CIIOJYK 3TiTHO iX BAJIEHTHOCTI; BMITH
CKJIaZlaTH 1 ypiBHIOBAaTH KOe(DII[l€eHTH XIMIYHUX PIiBHSHb, 3HATH BIJIACTUBOCTI OCHOBHHUX KJIACiB
HEOPTraHIYHUX 1 OpPraHiYHUX CIONYK 3TifHO iX OyZOBH, OCHOBHI METOJM OJIEPKAHHSA XIMIYHHX
PEUOBHH 1 X 3aCTOCYBaHHSI.

Y nporpamy iHIUBITyadbHOI YCHOT ciBOeCiau 3 XiMil BKIIFOUEHO TAKOXK JISKI IMUTaHHS OCHOB
Cy4acHOTO XiMIYHOTO BUPOOHHMIITBA Ta €KOJIOT11, OCKIJIbKM BOHH MOEAHYIOTh y COO1 3HAHHS HE JIUIIIE
3 XIMIYHHX, a ¥ (i3U4HHX, OIOJIOTIYHMX Ta EKOJOTIYHMUX AMCHUIUIIH JUIi LIJTICHOTO PO3YMIHHA
HAYKOBOI KAPTHHHU CBITY.

JliTepatypa: MKUIBHI TIAPYYHUKH 3 XiMii Ta TOCIOHUKH 3 XiMii IS BCTYITHUKIB JI0 3aKJIaJIiB
BUINOI OCBITH.

KPUTEPII OLIHIOBAHHSA

InnuBinyaneHa ycHa cmiBOecima 3 Oioyorii mependayae OIIHIOBAHHS IiATOTOBJICHOCTI
(omiHIOBaHHS 3HAHb, YMIHb T4 HABHYOK) BCTYITHHKA 33 PE3Y/IbTaTAMH SKOTO BHCTABIISETHCS OI[IHKA
3a mkano 100-200 (3 kpokoMm B ouH 0an) ab0 YXBAIIOEThCS PIIIEHHS MPO HETaTHBHY OLIHKY
BCTYITHUKA («HE3aI0BUTBHOY).

3MICT TIPOI'PAMHM

[Ipenmer i 3amaui ximii. Micue ximii cepen npupoqHUYMX HayK. SIBuma (i3uyuHi Ta XiMIvHI.
Exonoriuni npo6aemu xiMii. Posb XiMii B 0XOpOH1 HAaBKOJIMIIHBOTO CEPEIOBUIIIA.

AToMmHO-MoJeKynsapHe BueHHS. Monekynu. Atomu. CramicTh ckiany pedyoBHH-BigHocHa
aTOMHa Ta BIJHOCHa MOJIEKYJIIpHa Maca. 3aKkoH 30epeXeHHs Macu, WOro 3Ha4YeHHd B XiMii.
Kinbkicts peyoBunu. Monb. MonspHa Maca. 3akoH ABorajpo Ta MosisipHuil 00'eM razy. OO0'emHi
BIJTHOIIECHHS Ta3iB y peakiisx. (Po3paxyHkoBi 3aaa4i).

XIMIYHUHI €JIeMEHT, IPOCTi 1 CKJIaJHI PEYOBUHH. XIMIYHI CIOJIYKH Ta MEXaHIYHI CyMIIIi.
CuMmBOMM XIMIYHUX €JIEMEHTIB Ta XiMiuHI (opMmynu. BaneHTHICTP 1 CTYHiHb OKHCHEHHS.
Po3paxyHkn MacoBOi 4acTKM XIMIYHOTO €JIEMEHTa B PEYOBHHI 3a (opmynoro. BcraHoBineHHsS
XiMiuHOI (hOpMyIM peuoBHMHM 3a ii CKiIajgoM. XiMiyHI piBHSAHHS. Po3paxyHKu 3a XIMIYHMUMH
PIBHAHHSAMHU NPAKTUYHOIO BUXO/Y MPOAYKTIB PEaKIlii Ta Macu 4u 00’ €My MPOJYKTIB PeaKiii, SIKIIO
710 CKJIaAy peaKkTHBiB BXoauin qomimku. (Po3paxyHkoBi 3amadi).

Cxian atoMHUX saep (MpoToHH W HelTpoHu). [IoHATTS mpo paaioakTUBHUNA po3Maj
XIMIYHUX eleMeHTiB. [3otonu. BynoBa enekTpoHHHUX 00OJOHOK aTOMIB XIMIYHUX €JIEMEHTIB MaJMX
nepioaiB. OcoOaMBOCTI OY/I0OBM aTOMIB €JI€MEHTIB BEIUKUX mepiofiB (Ha mpukiani 1V nepioxy).

Bigkpurtsa JI. I. MeHaeneeBuM NepioAMYHOTO 3aKOHY Ta CTBOPEHHS MEPiOUYHOI CUCTEMHU
eneMeHTiB. CydacHe ¢GopMyItOBaHHS MEpPIOUYHOrO 3aKOHY. Benuki Ta Mami nepionau, rpynu Ta
OiArpynH. 3aJeXHICTh BJIACTMBOCTEH €JIEMEHTIB BiJ TMOJIOKEHHS B MEPIOAMYHIN cHCTeMI.
[lepioguyHicTh 3MIHM BJIACTUBOCTEM MPOCTHUX PEYOBMH Ta CIHOJYK €JIEeMEHTIB. 3HaueHHS
NEePiOANYHOTO 3aKOHY.

EnexTpoHeraTuBHICT XIMIYHMX €JE€MEHTIB 1 XIMIYHUHM 3B's130K. KoBaneHTHMIT 3B'A30k
(monsipHmii 1 HemonspHuid). EHepris 3B's3ky. JlOHOPHO-aKIENTOPHUI MeXaHi3M YTBOPEHHS
KOBAJICHTHOTO 3B's3Ky. [oHHUH 3B'130K, HOTO BIIMIHHICTH BiJl KOBaJIGHTHOTO. BogHEBHM 3B'S30K.

Knacudikamiss xiMidHuX peakuiil. Peakimii crmomyueHHs, po3Kiany, 3aMillleHHA. OOMIHY.
HeoOopoTHi 1 060poTHI XiMiyHI peakiii. XiMiuHa piBHOBara. [IOHATTS Mpo KOHCTAHTY pIBHOBAarw.
YMoBH 3MinIeHHs XiMiuHOi piBHOBaru. [punmun Jle Hlatense. TennoBuii eekT XiMIYHUX PEaKIIii.



TepMOXiMiuHI piBHSAHHA. OKHCHO-BiAHOBHI peakuii. Ilpormecn OKHCHEHHS Ta BiJHOBJICHHS.
3Ha4YeHHS OKMCHO-BITHOBHUX peakIliil y mpupoi Ta TexHimi. (Po3paxyHkoBi 3amadi).

[IBUAKICTh XIMIYHUX peakIiil. 3alexHICTh MIBHIKOCTI Bil MPUPOIN pearyiouux pedyoBHH,
KOHIICHTpAaIlii, TUIONII TIOBEPXHI 3ITKHEHHS peary4Mx pedoBWH, TemiepaTypu. Karami3 i
Karamizaropu. KatamiTuuHi 1 HekaTamiTHYHI peakuii., 3HAUYEHHS KaTaJiTHYHHX MPOIECIB.
(Po3paxyHnkoBi 3agadi).

Po3unnu. Po3unHHICTH peyoBHH. 3aJIeKHICTh PO3YMHHOCTI PEYOBUH BiJl IXHBOI MPUPOIH,
TeMrieparypu 1 TUCKy. TermtoBi epexktu npu po3unHeHHi. CriocoOu KITbKICHOTO BUPAKEHHS CKIIaIy
pO3UMHIB: MacoBa YacTKa 1 MoisipHa KoHueHTpamis. ['ycruna pozumHiB. IloHATTS m1pO
Kpucranorinpari. [IpuroryBaHHs BOJHUX PO3YHMHIB TBEPAMX, PIAKHX, Ta3oMOJiOHUX PEUOBUH 3
MIEBHOIO MaCOBOIO YaCTKOK PO3YMHEHO1 peuoBrHHU. (Po3paxyHKoBi 3a1a4i).

Enexrponitnuna maucoriartis. Crymiae aucortiamii. Ctymindacra aumcomiamis. CwibHI Ta
cnabKi e’IeKTpoJiTH. BiacTHBOCTI OCHOB, KHCIOT Ta COJIH y CBITJII TEOpii eNeKTPOTITUYHOT
nycoriari.

Oxcumu. Knacudikamis oxcuaiB. CrnocoOu 100yBaHHS, BJIACTHBOCTI Ta 3aCTOCYBAaHHS
okcuaiB. (Po3paxyHkoBi 3agaut).

OcHoBu, ixHii ckian i Ha3Bu, [igpokcorpyna. Hepo3uwHHI OCHOBH 1 JIyrH, iX XimiuHi
BrnacTuBOCTI. Peakuist HelTpanizaiii. AMQpOTepHi riapoKcuay, iX BIacTUBOCTI. JJoOyBaHHS OCHOB.
(Po3paxynkoBi 3aiaui).

Kucnoru, ixuiii ckman 1 Ha3zBu. Knacudikaris kuciaor. DizuyHi Ta XiMi4HI BIACTHUBOCTI,
criocobu noOyBanHs KUCIOT. (Po3paxyHkoBi 3a1a4i).

Coumi, ixHiif cknaa Ta Ha3Ba. Knacudikaris cosneil. XiMiuHi1 BIacTUBOCTI coneil. JloOyBaHHS
coieid. TIOHATTS mpOo KUCII COJi Ta KOMIUIEKCHI croiykd. [IOHATTS mpo Timpomi3 cosei.
['eHeTn4HMIT 3B'I30K Mi’K OKCHIaMH, OCHOBAMH, KHCJIOTaMu Ta cossiMu. (Po3paxyHkoBi 3aaui).

[onoxenns ['igporeny B IlepioguuHiii cucremi, XiMi4HI BIACTUBOCTI BOJHIO: B3a€MOJIIS 3
HeMeTajlaMi, OKCHJIaMU METaJliB, OpraHiyHMMHU pedoBuHaMu. JoOyBaHHS BOIHIO B Jlaboparopii Ta
MIPOMHUCIIOBOCTI. 3aCTOCYBaHHS BOJHIO SIK €KOJOTIYHO YUCTOrO TalliBa 1 CHPOBHHHU JIJISI XIMIYHOI
npomucioBocTi. (Po3paxyHkoBi 3agaui).

Oxkcuren, OynoBa aroma, mouupeHHs B npupoxil. Kucenp, Horo ¢i3uyHi Ta XIMI4HI
BJIACTUBOCTI, 100yBaHHA Ta 3acTocyBaHHs. [loBiTps. OxopoHa moBiTps Bij 3a0pynHeHHs. Boga.
XiMiuHI BIACTUBOCTI ¥ 3actocyBaHHs Boau. OuumieHHs Boau. CTBOpEeHHS O€3BIIXOIHUX
texHosoriii. Kpyroo0ir Boau y nmpupoai. (Po3paxyHkoBi 3aaadi).

X7nop, peakuii 3 HEOpPraHIYHMMHM Ta OPraHIYHUMH pPEUYOBMHAMH. XJIOPOBOJEHb, HOTO
n00yBaHHs i BIacTUBOCTI. XJopuaHa (coisiHa) KUCIIOTa, ii coui. (Po3paxyHKoBi 3a1aui).

3arajbHa XapaKTEpUCTHKA €JIEMEHTIB ToJ0BHOI miaArpynu VI rpynu nepioguyHoi cUCTEMHU.
Cynbedyp (cipka), ioro ¢izuuni Ta ximivyni BiactuBocti. Oxeuan cyapdypy(1V) i cynedypy(VI), ix
n00yBaHHS, XiMiuHI BIacTUBOCTI, 3acTocyBanHs. CynbdaTHa (cipuaHa) KUCIOTa, ii BIACTUBOCTI.
XimivHI peakilii, sKi JIe)KaTh B OCHOBI BUPOOHUIITBA Cyib(haTHOI (CipyaHOi) KUCIOTH KOHTAKTHHM
crocoboM, Ta 3aKOHOMIPHOCTI iX mnepebiry. OKHMCHI BJIACTUBOCTI KOHIIEHTPOBAHOI Cy/Ib(aTHOI
kuciaotu. (Po3paxyHkoBi 3a1aui).

Hitporen, monoxeHHs B MHepioAMYHIA cucTemi, OymoBa atoMa. A30T, Horo (i3uuHi Ta
XIMiYHi BIACTUBOCTi. AMOHiaK, HOro MpOMHCIOBUN cHHTe3, (i3uyHi Ta XiMiuHi BracTuBocTi. Coi
amoniro. Oxcumu Hitporeny(ll) i witporeny(IV). Ximism BupOOHHUITBI HiTpaTtHOi (a30THOT)
KUCIOTH. XIMI4HI 0COOMMBOCTI HiTpaTHOI Kucinotu. Hitpatu. AzoTHi nobpuBa. (Po3paxyHKoBi
3amadi).

3aranpHa XapakTepUCTHUKA €JIeMEHTIB roJOBHOI miarpynu V rpynu NepiogudHoi CHCTEMH.
docdop, #oro amorpomHi ¢opmu, XimiunHi Ta ¢izuuni BiaactuBocTi. Okcua  docdopy(V),
optodochopHa kucnora Ta ii comni. Pocathi 1oOpuBa. (PozpaxyHkoBi 3a1adi).

KapOon (Byriens), MoJ0KeHHs B TIEPIOUYHIN CUCTEMI, OyJ0Ba aToMa, aJoTpomnHi GopMHu.
Ximiuni BnactuBocti Byriemo. Okenau kapoony(Il) 1 (IV), ix ximivyni BractuBocti. KapOonaTtHa
(ByrimpHa) kucioTa Ta ii coni. [leperBopenns kapOooHatiB y npupoi. (Po3paxyHkosi 3amadi).

3araipHa XapakTepPUCTUKA €JIEMEHTIB ToJI0OBHOI miarpynu 1V rpynu nepioguyHoi CUCTEMHU.
Cumimiii  (kpemHiit), #oro ximiuni BmactuBocTi. Oxcua cumimiro(lV), cumikatHa (KpemHieBa)
KHCJIOTa Ta 11 couti. ByniBenbHi MaTepianu: ckio, ueMeHt, 6etoH. (Po3paxyHkoBi 3aaa4i).
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Mertanu, iX MOJ0KEHHS B MEpiOUYHIN cUCTeMi, 0COOIMBOCTI Oy/I0BH aTOMiB. MeTaliyHui
3B'130K. EJeKTpoxiMiuHUN psAa Hampyr MeTamiiB. XapakTepHi (i3W4Hl 1 XiMIYHI BJIACTHBOCTI
MeTaniB. [ToHATTS mpo Kopo3iro Ta 3aco0u 60poTHOU 3 HEIO.

Jly>kHI MeTaju, X XapaKTEePUCTHKA 3a IMOJIOKEHHSAM Y MEepPIOAUYHIN cucTemi Ta OyI0BOIO
aromiB. Crionmyku Harpiro i Kaniro B mpuponi. Kamiiini no6pusa. I'igpoxcuan Harpiro Ta Kauito, ix
XiMIYHI BJIACTUBOCTI, 100yBaHHs, 3acTocyBaHHs. (Po3paxyHKkoBi 3a1adi).

Kanbiii, XapakTepuCcTHKa 3a TIOJI0KEHHSIM y IepioINYHIN cUcTeMi Ta OyJ0BOIO aToma, Horo
cnoiyku 'y npupoxai. Oxcupa Ta rigpokcua Kampmiro, iX XiMidHI BIaCTHUBOCTI, J0OyBaHHS 1
3actocyBaHHs. SIkicHi peakuii Ha ioHu Kanbiito 1 Bapito. (Po3paxyHkoBi 3amadi).

ANIOMIHIN, XapaKTepUCTHKA €JIeMEHTa Ta HOro CHOJYK 3a IOJIOKEHHSIM Yy HeploJWYHIN
cucreMi. AMPOTEpHICTh OKCUAY Ta riapokcury Amominio. Croayku AJOMIHIIO B IPUPOJI, HOTO
pouib y TexHimi. (Po3paxyHkoBi 3a1aui).

®epym, OymoBa aToma 1 MOMUPEHHS B IPUPOIi. XIMIYHI BIACTHBOCTI 3alli3a, HOTO OKCUH i
rigpokcuan. XiMivHI peakIlii, Ha SKUX 0a3yeThCsl BUPOOHHMIITBO YaBYyHY 1 cTaiti. Posb 3ammiza ta ioro
crutaBiB y TexHili. (Po3paxyHkoBi 3amadi).

Metanu B cywacHiii TexHinmi. OCHOBHI CcHocodu MPOMHUCIOBOrO JOOYBaHHS METANiB:
BIJIHOBJICHHSI BYT'ULIsIM, oKcuaoMm kapOony (I1), BomHeM, anroMoTepMisi, €lIeKTPOXiMidHI CIIOCOOH
noOyBaHHs MeTatiB 3 iX crnonyk. (Po3paxyHkoBi 3aiaui).

Teopis ximiuHOi OynoBu opraniyaux crnonyk O. M. ByrnepoBa. 3anekHICTh BIaCTUBOCTEH
OpraHiuHUX PEYOBUH Bif XiMiuHOi OynoBu. [3omepis. EnexTpoHHa mpupoja XiMIiYHHX 3B'S3KIB Y
MOJIEKYyJIaX OpTaHIYHUX croiyK. CrocoOu po3pHBY 3B'S3KiB, MOHATTS PO BUTBHI paJUKaIH.

['oMonoriuynuil psig HaCHUEHUX BYTJIEBOJIB (aJKaHiB), IX €IEKTPOHHA 1 MpOCcTOpoBa OynoBa,
sp>-ri6puamsanis. Homenkiarypa ankamis, ix ¢ismuni Ta ximidni Bmactusocti. Meran. Hacuueni
BYTJIEBOJIHI B IPUPOI, iX 3acTocyBaHHs. (Po3paxyHKkoBi 3a1aui).

AJikeHn (€THJICHOBI BYIJICBOJHI), iX CIEKTpOHHA Oy10Ba, S -riopmamsanis, 8- i T-3B'3KH,
MOJBIHHUIA 3B’A30K. [30Mepis, HOMEHKIAaTypa i XiMi4HI BJIACTHBOCTI €THUJICHOBHX BYIJIEBOJHIB,
npaBuiao MapkoBHHKOBa. ETuieH, 1oOyBaHHs 1 3aCTOCYBaHHs y NMpoMucioBocTi. (Po3paxyHKoBi
3a/1ayi).

3arajbHi MOHATTS XiMii BUCOKOMOJIEKYIIIPHUX CIIOJIYK: MOHOMED, MOJIIMEp, eIeMEHTapHUH
JAHIIOT, CTymiHb noiiMepusanii. Ilomietunen 1 mnominpomineH, ix OyaoBa, BIACTHUBOCTI Ta
3actocyBaHHs. [IpupoaHuit kayuyk, iioro OynoBa i BmacTuBocTi. CHHTETUYHUHN KaydyK.

AnKiHM. AIEeTWIEH, O0COOJMBOCTI Horo OymoBH, Sp-TiOpuau3ailis, MOTPIMHUN 3B'A30K.
JloOyBaHHSI aineTUIeHy KapOiIHUM CIOCOOOM Ta 3 METaHy, XiMiuHI BIACTHBOCTI, 3aCTOCYBaHHSI.
I'oMosoriuHuil psa 1 HOMEHKJIATypa aleTUICHOBUX BYIJIEBOJAHIB, 3acTocyBaHHsA. (Po3paxyHkoBi
3a/adi).

bensen, iioro enekrpoHHa OynoBa, XIMIYHI BJIACTHBOCTI, MPOMHUCIOBE J00YBAaHHA 1
3actocyBaHHA. [IOHATTS mpo B3aeMHHMH BIUIMB aTOMIB Ha NpuKiIaai ToiyeHy. (Po3paxyHKoBi
3a/1aui).

ITpuponni mxepena ByrJIeBOAHIB: HadTa, MPUPOJHUMA 1 MOMYTHUN HAa(TOBI Ta3H, BYTUJUIA.
[leperonka Hadgu. Kpekinr HapTOBUX MPOAYKTIB, KOKCYBaHHS BYT1JLIS.

Crnupru, ix OynoBa, HOMeHKJIaTypa. BoaHeBuii 3B'130k 1 #oro BIUMB Ha (Qi3nyHi
BJIACTMBOCTI CHHPTIB. XIMI4HI BJIACTUBOCTI HACHYEHHX OJHOATOMHHUX cHHpTiB. lIpomucrioBuit
CHHTE3 1 3aCTOCYBaHHS MeTaHoIy, eTaHoiy. IIoHATTS mpo GararoaToMHi CHHUPTH, BIACTUBOCTI i
3actocyBaHHs riinepuny. (Po3paxyHkosi 3agadi).

®eHou, ioro OynoBa, B3a€EMHHUI BIUIMB aTOMIB y MOJIEKYJi. XiMi4HI BJIaCTUBOCTI (peHOITY B
MOPIBHSHHI 3 BJIACTUBOCTSIMHU CIUPTIB Ta OeH30.y. 3acTocyBanHs (peHomy. (Po3paxyHkoBi 3amadi).

Anppaerinu, iX enekTpoHHa OymoBa. HomenknaTypa anmpierimiB. XiMidHI BIACTHBOCTI.
JloGyBaHHSI 1 3aCTOCYBaHHSI MypalIMHOTO i OLITOBOrO anberiaiB. (Po3paxyHkoBi 3anayi).

KapOoHOBI KHCIIOTH: €NeKTpOHHAa OynoBa KapOOKCWIIBHOI TpYIH, TOMOJIOTIYHUH psi.
HacuueHni 01HOOCHOBHI KapOOHOBI KHCIOTH: OynoBa, HOMEHKIAaTypa, NoOyBaHHS, (i3uyHl Ta
XiMiUHI BIAcTUBOCTI. [ 'OJIOBHI NpEACTaBHUKU OJHOOCHOBHHUX KapOOHOBUX KHCIIOT: aleTaTHa
(omroBa), creapMHOBa, MATbLMITHHOBA, OJICTHOBA KUCIIOTH Ta iX coji. Mumo. B3aeMo3B’ 130k Mixk
BYIJIEBOAHSAMU, CIIUPTAMHU, aJIbJETiiaMH 1 KapOoHOBUMH KucinoTamu. (Po3paxyHKoBi 3ajaui).



Ecrepu (cknmangui edipm), ix Oymosa, noOyBaHHs 3a peakuieio ecrepudikaiii, Xximigmi
BIacTHBOCTI. JKWpHM #K NpeACTABHMKM ecTepiB, iX pojib y MNPHPOMdi, XiMidHa mepepoOKa.
(Po3paxyHkoBi 3anaui).

['moko3a, ii OynoBa, XiMiuHi BlIacTHBOCTI, poiib y npupoi. (Po3paxynkosi 3a1adi).

Caxapo3a, ii rizponis, 3araipHa cxema BUpoOHUUTBA LyKpy. (Po3paxyHKoBi 3a1a4i).

Kpoxmaie, uemonosa, ixas OynoBa, XiMiuHi BIaCTHBOCTI, poJib y TPHPO Ta TEXHiuHe
3acrocyBanHs. XiMisM orocunTesy. [TonsaTTs npo mrydni BosokHa. (Pospaxynkosi 3axadi).

AmiHokucioTH, iX OymoBa, XiMiuHi BiacTHBOCTI. Peakuis mosikoumeHcarii. CHHTETHYHE
BOJIOKHO KanpoH. [lentuaunit 38'130k. Binku, ckian ix Moiexys, XiMiuaa 6yaosa. Bionoriuna poss
6iskiB. (Po3paxynkoBi 3amaui).

Ponb XiMii B JKHTTi CyCHiNbCTBa: HApPOJHOTOCIOAAPCHKE 3HAYEHHS XiMii, BHKOPHCTaHHS
NPOJYKIUIi XIMIYHOT MPOMMCIIOBOCTI; XiMisi Ta €KOJIOTisl; 3HAYEHHs XiMii I8 po3yMiHHS HayKOBOi
KapTHHH CBITY.
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