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1.1. BCTyI. Micue xiMiï cepen npuponHn4Hx HaykoBHX AHCUMInniH. AianeKTHHH0 
38'g3KM ximiï 3 MaremaTHKOIO, pi3uKOo Ta 6ioNorieo. XiMiYHa oopma pyxy Marepii. 

IIpeFmeT 0 MeTONH ximii. 

L.2. OcHOBHi nOHSTTa i sakouH xiMiï. 3aKOH B3aCMO03B'a3Ky MacH Ta eHeprii 3a A. 
EäHUTeÄHOM. BakoH cranocri CIAIy xiM0"HMX CnonyK. 3akoH KpaTHWX BiAHOIeHb AK 
BHAB 3aKOHY nepexoy kinBK0CHHX 3M0H y AKiCH0. 3akOH ABoraipo. 3akoH eKB0BaIeHT0B. 

Monb AK Mipa kilbKOCT0 peYOBHHH, MOIapHa Maca. 
1.3. Ilepionnnni 3akon i nepionwna cHCTeMa eICMeNT0B Ta 6ynoBa aToMa. 

CyyacHi yaBieHHA ipo 6y1OBy Anpa i arOMa B iNOMy; po3Mipu anpa, eneKTpoH0B Ta 

arOMa. OcHOBH0 NONOKeHHS TEOpii 6ynoBn arOMa Bopa. XBuIbOBa npupona eneK+pOHa Ta 
noHATTA npo Kopnycky1sPHO-XBMJIbOBHÝ Ayani3M M0KpO4acTHHOK. oi3u4HHA 3M0CT 
nOHATTA TpaCKTOpii pyxy 4acTHHOK Ta HeBH3HaYeHÍCTb |bOro nOHATTA JIA eieKTPOHa; 
eneKTPOHH0 XMapH i opQirani. IloHATTA Npo XBHIbOBy yHKuio, KBaHTOB0 4Hcna Ta 
eHepreTHYH0 piBH0 H niapiBH0 eneKTpOHa B aroMi. ATOMH0 opQirani, KOHirypauis 

eneKTPOHHHX opóitaneH Ta ix po3MiueHHA B NpocTOpi. IIpHHUHn Ilayni. IlocninoBHiCTH 
3aioBHeHHA eNeKTPOHAMH eHepreTHYHHX piBH0B y 6araroesieKTPOHHHX aTOMax. IIpHHIHII 
Ha�MeHIoi eHepriï, npasuno XyFa. EIeKTPOHH0 Ta eneKTpOHHO-CTpyKTypHi þopMyIH 

eneMeHT0B. IIpaBHIO KIeYKOBCLKoro. 
CyyacHe opmyJIKOBaHHA nepionHYHOrO 3akOHy. Bu3HayeHHA NOHATH nepiony Ta 

rpynu, cTpyKTypa nepioIHHHOi TaQnHui. OCHOBH0 i3uYHi Ta ximiYHi BMacTHBOCT0 
eneMeHT0B i 3aKOHOM0PHOCT0 ix 3M0HH B nepionHYH0M CHCTeM0: nepeBaxaHHA THIOBHX 

MeraniyHX Ta HeMeTaniVHHX BlaCTHBOCTeH eneMeHT0B, OKHCHO-BiJHOBH0, KHCIOTHO 
oCHOBHi BJacTHBOCT0 eneMeHr0B, noTeHLjaTH ioH03auiï, cnopiaHeHiCTB 10 eneKTPOHa, 
eneKTpOHeraTHBHÍCTb, MOKJIHB0 A THIOB0 CTaHH OKHCHeHHA Ta iOHH0 paniycu eNEMeHT0B. 

O6°eAHaHHA n0ATpyny rpynu Ta noain nepionis Ha psnH. 
1.4. XimiYHHG 3B'A30K i 6ynoBa MOJeKy1. 3aralbH0 IONOKEHHA Ipo x0M0YHHH 

3B`A3OK. OCHOBHÈ InapameTpH MOJIeKyJIH. THnH xiM0YHHX 3B'A3K0B. 

loHHHÄ 3B'A30K Ta ionHi KpHCTanH. EHepria yTBopeHHA iOHHOÏ rparKH Ta iOHH0 
paniycu; 3aKOHOMipHOCT0 3M0HH |HX BJIaCTHBOCTeM no rpynax Ta nepionax. IlOHATTA npo 
eneKTPHYHHÝ JHIOTbHM� MOMeHT Ta eoeKTHBHÈ 3apanu aTOM0B. CTyniHb ioHHOCT0 3B'13Ky. 

KOBaneHTHMÄ 3B'A3OK. AkiCHH� KBaHTOBO-MexaH0YHH� aHani3 yTBOpeHHA 

KOBaNEHTHOrO 3B'A3Ky B MOJeKy1i BONHIO. IlOHATTA po eHeprio 3B'A3Ky i AOBKHHY 

3B'A3KY. Meron BaneHTHHX 3B'13K0B. OCHOBHi THINH KOBaneHTHOrO 3B`A3KY Ta Horo 
BJlaCTHBOCTi: HanpamNeHiCTB, HacHueHiCTB. IOHopHO-akueTopHnH MexaH03M yTBOPeHHA 
KOBAIeHTHOrO 3B´A3KY. 

MeranisHH� 3B°A30K. Koop1MHauiGHÈ YHCHa aTOM0B y MeTanax Ta posocepeKeHiCTb 
eneKrpOHHHX B3a¬MONiä. EnektpoHM� ras i oco61MBOCT0 BJlaCTMBOCTeH MeTaT0B. 

BoFHeBH� 3B'130K, Áoro npupoFa i oco6NHBOCT0. Ponb BOJHeBOrO 3B'A3Ky B KHBiÄ 
npupoFi. 

1.5. OcHOBH0 3aKOHH X0M0YHHX nepeTBOpeHb. HaHBaxIHB0I0 nOHATTA IIp0 XIMI4Hy 
K0HETHKy. IllBHAKicTb XiM0yHHX peaKuiH i hakTopM, LIO BIJIHBarOTb Ha Heï. OCHOBHHA 
3akOH Xi0M0YHOÏ KiHeTHKH - 3akoH 1ioYHX Mac. BruB TeMIIeparypu Ha WBHIKiCTb peakI1, 
aKTHBauia MONeKyn. IloHaTTA Ipo karanis i kaTanisaropH. 
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1a iï ipupojia. PisnoBaKHÍ 
IIpaMi i 8opoi pcakuiï. Ximima pisnoBara 

piBnonarM, KOHeHIDpaiï pearewT0B i ipo1ykriB. Koncrara piBnOBarM. 3MiuIeHHA 

upHHMn Jle-lllareIbc. Oco6J1MBOCT0 CTany piBHOBarM B rereporHHHX CHCTeMax. 

IlousTTa ipo rennoBHÄ cþeKT i eHTaNL0IO, CHIPoiio Ta BiBHy eHeprio peakuiï. 

1.6. Po3UHHH. TloHSTTA po posuuHH, ix pob y upuponi q TexHui. Tazonoi6Hi, 

piuki ra Bepi posyMHH. 
Boui po34HHH, ipnuMHn ix yTBopeHHS Ta cIOco6M BHpakeHHA CKlaJly. TIpupona 

MiKMOJICKynapunx CHJI B PiIKHX po4HHax: opicCHTaiiqHi, 0HJIyKuiqHi Ta HcIepciqHi cHIH 

(CHJIM Ban-Aep-Baaibca), ioH-/\4n0bHa B3aCMOJ0S Ta BOJHCBHÄ 3B`a3OK. 

loHSTTA ipo pog4MHH HeeIeKIPoJiiTiB i eneKTponiT0B. EneKtpoiTHYHa Iucouiauia Ha 

ipHKnai CHIbHHX eJIeKTPOJI0T0B: KHCHOT, OCHOB, coJIeD Ta kOMIJICKCHMX crIo1yK. 

AKTHBH0cTb i KOe¢iuicHT aKTHBHOCT0 0oHiB y poz4HH0 eneKrpoiiTy. 
Po34HHH cnaoKHX eneKtponiTiB. CTyniHb MHCOLiauiï ak nOKa3HAK CHIH CICKTpoiiTy. 

KoHeTaHTa AHco;jauiï cnaQkux eJIeKTpoJI0T0B Ta ï B3aCMO3B'a3OK i3 CTyneHeM 1MCOMiauii. 

AMporepHi eneKTpOJiTH. 
iOHiB. [lOHATTA 

Pos4MHHicTb Tinparauia CHJILHHX eneKTPOJiT0B. 

KpHCTaNOriupaTH. CuNBH0 Manopoz4HHH0 eneKTpOJI0TH, no6yTOK poz4MHHOCT0 

3acTOCyBaHH0 NO HHx. Peakuiï B po34HHax eneKTPoI0T0B. loHHO-MOneKynapHÈ piBHAHHA. 

BoFa ak cnaQkuÄ eneKTponiT. loHHHÝ n06yToK BOJM. BonHeBHÝ i rinpOKCHTBHH� 

nOka3HHKH, OU0HKa cepeFoBMLIa po34HHy. THnOB0 CIIOcoQM BHMipiOBaHHA pH. 

Peakuiï rinponisy coneH. THnH rinpoIi3y, KOHCTAHTH Ta cryniHb riuponisy cone�, 

yTBOpeHHX CIabKHMM 0 CHIBHHMH KHCJIOTaMH Ta oCHOBaMH. HanpaMOK 3M0HH CepenOBHla 

pos4HH0B CoNeH, Êo rinponi3yIOTbCA. IlOHATTA npo ABHIe nOBHoro rinpoi3y. 

ipo 

1.7. Peakuiï OKHCMeHHS-BiNHOBJIeHHA. 3aranbH0 nOHATTA npo oKHCHO-BiNHOBH0 

npouecH Ta ix Micue B X0M0ï � PioJIOriï. CTYniHb OKHCHeHHA eneMeHTa B CIOJIyli i ipaBuna 

ii BH3HayeHHA, IIpouecH OKHcHeHHA i BiFHOBJNeHHA. THnoBi OKHCHHKH Ta BiJHOBHHKH. 

HaHBaxKIHB0I0 npaBuna CKnanaHHA piBHAHÐ OKHCHO-B0JHOBHHX peakUIC MeTONOM 

eneKTpoHHOro 6anaHcy. TunH OKHCHO-B0JIHOBHHX peakuiH. BuIHB cepenoBHLa Ha xin 

OKHCHO-BiJHOBHHX peak;iH. 
IloHATTA npo peakuii OKHCIEHHA Ý B0JHOBJJeHHA Ha eieKTpONax, cTaH1apTHI 

eneKTpoNH0 NOTeHLjaNH. TalbBaH0YHH� eNeMeHT Ta Horo EPC AK pi3HHUA eJIeKTpOAHHX 
noTeHU0aniB OKHCHHKa i B0nHOBHMKa. IIpMHuHn pozpaxyHKy HanpaMKy peakuii okHCJIEHHA 

B0JHOBNEHHA. PiBHAHHA HepHCTA. 
1.8. KoopauHauiMH0 cnOJIyKH. IlouupeHHA KOopAMHaiHHHX cnOJIyK. Ix ponb y 

KHBIG npupogi. AOHopHO-akuenTopHMÄ MexaHi3M KOBaNEHTHOrO 3B`A3Ky AK OCHOBa 
yTBOpeHHA KOOPIMHaui}HHX CnOIyK. THIOB0 AOHopn i akuerTopu exeKTPOHHHX nap Ta 
oco61MBOcTi ix eneKTpOHHOd 6ynoBH. OCHOBH0 3akOHOMi0pHocTi PyqOBH KOOPAMHaui`HHX 
(KOMIIJIeKCHHX) cn0J1yK, TeOpia BepHepa. IleHTpaNBHM� aTOM-KOMIJIeKCOyTBOpIOBAY Ta 
nouupeHÈ KOOPAHHauiMHi yHcna. THnOB0 NiraHAu. HOMeHKIIaTypa KoMIJIEKCHHX CIOIyK. 
llpuknaAH peakuiH yTBopeHHA HaHnoIHpeH0IHX THII0B KOopAHHaui~HHX CnonyK. 

KoMIJeKCHi cnonyKM B pos4HHax. Cryninyacra ancouiauia KOMICKCHHX CnOTYK. 
KOHCTaHTH CT0�KocT0 KOMJueKCHHX ioH0B. 

TipocTopOBa ynOBa KoopIMHauiÄHHX CNOTyK, nOHATTA npo ix i3OMepiKO. 
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1.9. 3araNbHa xapakTepneTHKa MeTaniB. TlonoKEHHA MeTaN0B y nepionHYHiÄ 

TaÓnHLi, oco61HBOCT0 ix eneKTPOHHOÏ PyFOBH. 3araNbH0 #i3H4H0 i xim0YH0 BJacTHBOCTi 

THIIOBHX MeTaiB, pAl Hanpyr MeTaJIIB. MeTaiH AK BIJHOBHHKH Ta KOMIIJIEKCOyTBOPOBaYi. 

IlOHATTA Ipo õioreHH0 MeTaIH. 

IlOHATTa npo raIbBaH0YHHH eNeMeHT. ABuUle Kopo3ii MeTa0B Ta MeTONH PopoTbPM 3 

HHM. EIeKTPON03 AK OKHCHO-BiJHOBHH� Ipouec. KiIbK0CH0 xapakTepHCTHKH npouecis 

eneKTponisy. 
1.10. Tinporen i BONa. 3HayeHHA rixporeHy AK HaHQilbI noWHpeHoro eneMeHTa 

BcecBiTy. CBOepinHiCT5 eNeKTPOHHOi 6ynoBH aTOMa BoNHIO, HOro hi3uyHÈ Ta xiMiYH0 
Ta aMOH0Io. BJaCTHBOcTi. Tinparauia nporoHa B po34MHax, iOHH rinpokcoH0IO 

OKHCNIOBaNbHa 31aTH0CTb IIpOTOHa. 
Bona. Ponb BOJH AK po34HHHHKa. ArperaTH0 CTaHH BOJH, BOJHEBHö 3B°'A30K. XimiYHÈ 

BJlaCTHBOCT0 BONH. PeaKuiï 3 THIIOBHMH eneMeHTaMH i npocTHMH CIOIYKaMH. Bona AK 

JIiraHA y rinpatHHX KOMInJIeKcax. 

1.11. EneMeHTH VII A rpyna (rarorenn), Ponb ranoreHiB y Qionoriï Ta eKo1orii. 

Oco6nHBOCT0 eNeKTpOHHOi QyFoBH aTOM0B ranoreHiB Ta ix THINOB0 CTyneHi OKHCNEHHA B 

cnoiykax. IlouupeHicTb ranoreHiB, hi3uyHi i THINOB0 XiM0YH0 BJiacTHBOCTÈ ranoreH0B. 
Oco6nHBOCT0 XiMii Topy. B3a¬MoNiA Topy 3 THIIOBHMH eneMeHTaMH, OKHCHI 

oco61HB0cTi ¢Topy. TopOBOJHEBa KHCNOTa, iï coni. BionoriYHa nia ¢Topy i ropugiB. 
XiMia XJIOpy. B3acMONi XJIOPy 3 THIIOBHMH eIeMeHTaMH. XIopOB01eHb 1 XJIOPHAHa 

KHCJJOTa. OKCHIH Ta KHCHeBÈ KHCHOTH XJIOpy: ix cHJIa Ta OKHCHO-BiIHOBHÈ BJJaCTHBOCT0. 

3acTOcyBaHHA CI0J1YK XIOpy B ciIbCbKOMy rOcnonapcTBi 0 eKOIOrii. 
OcoonHBOCTi xiMiï QpoMy i MoAy. Mo AK M0KPOeneMEHT. 
1.12. EIeMeHTH VI A rpynH (xaNbKOreHH). PoNb XaIbKOreH0B y IpHponi. ATOMH0 

xapakTepHcTHKH eieMeHT0B IirpynH, ix nOIHpeHiCTb, pisu4Hi BJ1aCTHBOCTÈ Ta anoTponia 
enemeHTHHX CTaH0B. XapakTep 3B'A3K0B, THIOB0 cTYneH0 OKHCHeHHA. 

XiMia OKCHreHy. Peakuiï go6yBaHHA. B3a¬MONiA OKCHTeHy 3 THIIOBHMH eneMeHTaMH 

Ta cnoIykaMM. XiM0YH0 oco61MBOCT0 03OHy. IlepOKCHI B0JTHIO, Moro KHCNOTH0 Ta OKHCHO 

BiJHOBHÈ BJaCTHBOCT0. 
Ximia cynboypy Ta Horo oCHOBHHX cnoiyK. CipkoBOJCHb, OKCHA cyIB)ypy (V), 

cynbhiTHa KHCIOTa, cynbhiTH, iX A06yBaHHA Ta xim0YHi BJIaCTHB0cT0. OKCHÊ cyNb)ypy 

(V), cyIBHaTHa KHCIOTa, CynbþaTH Ta nonicyNbhaTH. BuKopucTaHHA CHOJTyK cipkH JIA 
BHpoPHHITBa cilbCbKOrOcnO1apCbKHX npeiapariB. CeneH AK aHaIor cynboypy. 

1.13. EneMeHTH V A rpynu. 3uayeHHA H0TPOreHy i ocoopy AK 6ioreHHHX 

eneMeHr0B, ïX KPyrooQir y npupoai. 
ATOMH0 xapakTepHcTHKH aTOM0B eneMeHT0B IiArpyIH, ix nOIHpeHiCTb, i34HH0 

BJIaCTHBOCT0 Ta anoTponia eneMeHTHHX CTaH0B. XapakTep 3B'a3K0B 0 oCHOBH0 CTeneH0 

OKHCHEHHA eNEMeHT0B Y cnonykax. 
XIMIA HÍTPOreHy, Moro peakuiï 3 THnOBHMH esieMeHTaMH. AMiak, Moro CHHTE3, 

þi3uYH0 Ta xiMisH0 BJaCTHBOCT0. IiapokcHA amOH0IO, coni aMOH0IO AK A00pHBa. TloHATTA 
ipo noxiJHÈ aMiaky: riapasMH, riupokcHnaM0H. KapQamis aK aMiJHe A06pMBO. 

OKcHIH HITPoreHy, ix 6ynOBa, i3u4H0 Ta xiM0YH0 BJIacTHBOCT0. HitpaTHa KHCNOTa, 1 

CHHTe3, OKHCH0 BJIaCTHBOCTi. HiTpaTH, (X BIacTHBOCT0 Ta 3acTOcyBaHHA. 
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XiMig hocoopy. CHeTeMaTHKa KOBaJTeHTHHX cnoiyK pocoopy. THIH CnoIyK 
hocoopy Ta ix cTpyKTypa: eneMeHTHHG þocqop, ocoinu, rinpuAH, ranoreHiFu, OKCHIM, 
cyJbhinH, H0TPHJH, HHXY0 KHCHeBI KHCHOTH poc¢opy, ix coni Ta eoip, opTOochopHa 
KHCIOTa, i coIÍ Ta CKiaNHI eoipu, KoHIeHCOBaHi JlaHI;IOrOB1, KiJIb;eB0 Ta p03raiyKeHi 

hochatH i KHCIOTH, aMopHi þocqatu Ta hocoaTHe CKI0. 
I3oTOMH� CKNaN Ta anoTponH0 MOJMikauiï þochopy. Peakuiï onepxaHHa 6inoro Ta 

yepBOHOTro oc¢opy. Ooc¢op AK OKHCHMK 0 B0FHOBHMK B X0M04HHX peakLiSX. PeaKuii 
riuponisy oocoiFis MeTaniB, ranoreHiniB Ta cyIbQiFiB þocoopy BonOKO. BonHeBi cnonyKH 
þocoopy, ix onepxaHHA Ta BiFHOBHi BIaCTHBOCT0. Peakuiï onepxaHHa rinogocoiHOi, 
hocopucToï i oocoopHux KHCHOT. BiFHOBIIOBANBH0 BNaCTHBOcT0 hocHopHyBaTHCToÏ 
KHCIOTH i rinoocoir0B Ta ix npakTHYHe 3acTocyBAHHA. pocoopncTHö aHrinpu1, 

þocoopHCT0 KHCJIOTH Ta hocoiTH, ix ximi4HÈ BJIaCTHBOCT0. BinHOBTHOBaTbH0 BIacTHBOCT0 

hocoopneToi KHCIOTH Tra hocçiris Ta ix npaktwYHe 3acrocyBaHHA. OochopHnG aHriapna, 
Horo oIepkaHHA Ta ximiYH0 BIaCTHBOCT0. QocoopHi KHCHOTH (oprO-, nipo-, MeTa-), 
oco61HBOCT0 Îx OnepkaHHA Ta x0M0YHÈ BIaCTHBOCT0. CnocoQu onepkaHHA NONiocqopHHX 

KHCIOT, ix CKNan B 3aneKHOCT0 Bi] KOHLeHTpauiï P2Os. Oi3uYH0 i xiMisHÈ BJaCTHBOCT0 
n0IiOcpopHHx KHCIOT. TiuponiTHYHe p03eIJIEHHA 3B'A3K0B P-0-P B NaHIOrax i 
KiJbUAX noni hochopHHX KHCIOT i ËX coJeH. IlonihochaTH, iX þasOBH� CKIan Ta TepM0YHa 
eriÄKieTb. XenaTHa 3naTHiCTH noni�ocqaris, 6ynosa nonicocqarHx KOMITeKC0B. 
Tlipo¢ocpaTH0 Ta TpHnonihocqaTH0 KOMINJeKCHÈ CHOIyKH i ix npakTHYHa 3HaYMMiCTb. 

BaxKopo34MHH0 cnoiyKH ocariB Ta noniochariB. Ilpupona Ta 
riuparoBaHHX QOcoarax. IIpHHUHNH ouiHKH BOIHEBOrO 3B'A3KY B rinparoBaHHX Qocqatax. 
lerepreHTH, 0X eKoNOr0YHa Hebe3IneKa. 

CTaH BONH B 

MiHepaBH0 HocoopHi no6pHBa, ix KnacHhikauis Ta CKlan. ocqaTH AK IpeM0KCH. 
PocoopH0 106pHBa 3 M0KpoeneMeHTaMH. XiM03M IpoueciB BHPoQHHITBa npocToro Ta 
nonBiÄHOro cynepocharis, npeuunirary, amoocis, ochary kaniko, 3He¢TopeHoro 
hochary, nonihocharis aMOH0IO. Ponb ocharis y þopmyBaHH0 BpoKaro 
ciTbCBKOrocnonapCbKHX KyJIBTYP. IlOHATT npo M0KpOeNeMeHTH Ta M0KpoIoQpBa. 
ocarH d-MeTaniB AK aHanorH M0KpONOQpuB. 3HayeHHA M0KpOeNEMeHT0B AäIA pocIHH È 
TBapHH; IIOHATTA IIpo IKpoeIEMeHTO3H Ta TOKCHKO3H BHacJIinOK HeCTayi aÑo HanyIHIIKY 
M0KpoeNeMeHT0B MapraHIO, MiIi, uMHKY, KoQaNbTy, H0KeIKO. PyxIHB0CTL Ta nocTynHICTH 
M0KpoeNeMeHT0B Ta MeTaI0B TOKCHKaHT0B (KaFM0O, CTpOHL;0KO, CBHHIO, O1OBa) Ha oH0 
þocoaris Ta noniocharis. 

1.14. EIeMeHTH IV A rpynu. KapQoH AK Ha`BaKIHB0LIIHí õioreHHH� eNeMeHT, MOro 

ipupoHH� Kpyroo6ir. 
ATOMH0 xapakTepHCTHKH eNeMeHT0B niArpynH, ix nouHpeHiCTb, i344H0 BlaCTHBocT0 

eJieMeHTHMX CTaH0B, anoTpONHÈ BHÊO3M0HH. TunOB0 CTYneHÈ OKHCneHHA enemeHTÈB 

niarpynn. OcHOBH0 XiMiYH0 BIaCTHBOCT0 KapÑOHy Ta aoro KHCHeBMX CHonyK. 
1.15. EnemeHTH III A rpynH. Bop i aiiOM0HIH AK TeXHOreHH0 eneMeHTH. ATOMH0 

xapakTepucTHKH eJieMeHT0B NiJrpynu, ix nOIHpeHicTb, i3HYHÈ BJIacTHBOCT0 esneMeHTHOrO 
CTaHy, xapakTep yTBOPIOBaHHX X0M0YHHX 3B'A3K0B. Peakuiï õopy i aIIOM0H0IO 3 THIOBHMH 

eneMeHTaMH Ta cioiyKaMM. 
XiMis BONHHX po34HH0B. BopHa KHCIOTa i 6opaTH, 0c06NHBOCT0 ix QynOBH Ta noxiFHÈ. 
1.16. JIyxui Ta IykH03eMeJTbHÈ MeTaJIH. HatpiH, kari�, MarHiH i KaIbL0H AK 

rpyHTOTBopHi Ta oionori4HO akTHBH0 enemeHTH. ATOMHi xapakrepHCTHKH, IOMHPeHICTh, 
hi3u4H0 Ta ocHOBH0 X0M0HÈ BJIaCTHBOCT0 JIy>KHHX Ta JIyKHO3eMeJTbHHX MeTaiIB. 



Kani~ui noopuBa, ix oCHOBH0 BHH. Coni kanbu0Io i MarHiIo AK 0CHOBa QyiBeJbHHX 
MaTepiaiB. CnocoQu nOM'AKIeHHA BOIM, THM4acOBa i nocTi}Ha TBepFicTb BOIH. 

1.17. XiMiA eJIeMeHT0B NoQi4HHX ninrpyn Ha npukJTani nepexinHHx oioreHHHX 
MeTaniB. Oco6nuBOCT0 6yOBH aTOM0B eNeMeHT0B NO6i4HHX ninrpyn. THIOB0 CTyneni 
OKHCNeHHA aTOM0B nepexinHHX MeTaniB y cnony kax Ha npukiani xpoMy, MapraHIo, 3ani3a, 

KObaNbTy , H0KeIIO, MiI0, UHHKy, Moni6NeHy, cpiQna, kaFmiko i pryri. 
OCHOBH0 cnonyKH Ta THNOB0 xiMiYH0 BJlacTHBOCT0 MeTaniB-M0KpoeneMeHT0B. 

ToKCHYHiCTH CNOIyK xpOMy, kaFMi0, pTyT0 Ta eKonoriYH0 nponeMH ix 3acTOcy BaHHA. 
TunoB0 M0KPONOQpHBa Ta eKoNOriYHa Heõe3neka BHKOPHCTaHHA HajIHIKy BaKKHX 
MeTaniB-MiKpOeNeMeHT0B (MapraHuo, KO6aNHTY, H0KeIIO, Mini, IMHKy, MoJiPneHy). 

1.18. IlTaHHA eKOJJOr0YHoï xiMiï i TexHOJOriï 
TpaHcoopMauis peHOBHHH 0 eHepreTHKH B eKOCHCTeMax. Xap4oB0 aHUIOrH, xap4oBi 

Mepexi i Tpoini piBHi. Tpo¢iyni crpyKTypu Ta eKONoriYH0 nipaminu. 
IloHSTTA npo 3aÑpynHIOBayi. THIH 3aopynHIOBaY0B. Mirpauia, HakonuyeHHA 0 

TpaHcoopMauia oCHOBHHX 3aQpyaHIOBaY0B B aTMOChepi, riupochepi i 

biorpascqopmauis i 6ioaxywynsuia saQpyAHIOBaH0B. 
rpyHTax. 

BioreoxiM0YH0 UHKIH B IpHpoxi. CTpyKTypa i ocHOBH0 THIH Ði0reoxim0YHHX UHKI0B. 
XiM0YHHH Kpyrooóir BONH, Byrneko, a30Ty, ocoopy, cipku, BaKKHX MeTaniB B IIpupo1i i 

ix aHTponoreHHe nopyiueHHA. 
MeTONH OnepkaHHA YHCTOÏ BOIH. MeTOIH 04HCTKH IpOMHCIOBHX CTIYHHX BOI. 

Oi3uKO-x0M0YH0 MeTONH BH3HaYeHHA MaIHX 0 CI0nOBHX KiJILKOCTeH peyOBHH B pi3HHX 

cepenOBHMax. MeTponoriYH0 acneKTH MOHITOPHHry 10BKiIJIA. EKoIoriYHe HopMyBaHHA. 
T paHM4HO 101yIeHe eKOJIOriYHe HaBaHTaKeHHA. TecTyBaHHA 0 TecT-06'eKTH. 

Be3BixONHa Ta ManOBiFxoHa TeXHOIOria AK OCHOBa cTBOpeHHA eKONOriYHO 

o6rpyHTOBaHOro npOMHCHOBOrO BHPo6HHIUTBa. 
XimiKO-eKonoriyHa TOKCHKOJIOriA. BnuHB x0M0YHHX, isuyHHX, 6ioNoriYHHX i 

TeIIIOBHX 3aQpyIHeHL Ha OKpeMi eneMeHTH i )yHKU0OHaIbH0 3B'A3KH B eKoCHCTeMax. 

Kiacuoikauis TOKCareHT0B (ririenisH0, TOKCHKOJIOri4H0) cHCTeMH TIK. CneuianbHa 

TOKCHYHiCTE (TepaHoreHH0CTb, KaHIeporeHH0CTb, cHHepri3m). BuoipHHÄ 
TOKCareHT0B Ha KHTTEBO BaKJIHB0 CHCTeMH opraHi3My. MeTaQoni3M TOKcareHT0B B 

oprani3Mi. Bsaemoss'a30K 3 X0M0YHOo 6ynOBOrO i #isnko-ximiMHHMH XapaKTePHCTHKaMH. 
TonepaHTH0CT5 i ceHcHQinisauis no BInTHBy TOKCHKaHT0B. IIporHo3 OuiHKH IIK BiJHOCHO 
Qe3neYHoro piBHA BIIHBy pospaxyHKOBHMH MeTOnaMH. KpwTepiï AKOCT0 AOBKiNJA. 

TeoxiniyHux þoH i reoxiM09H0 aHOManiï. 3aco6u i MeroAH MOH0TOPAHIy i KOHTpoHO AKOCT0 
NOBK*JIJIA. 
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