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AHAJIITUYHA XIMIA

[peamer Ta 3amaui anamitiyHol Ximil. Knacudikaris MmetoniB XiMiuHOTO aHami3y: XimiuHi, (i3uyHi, (izuko-
XiMi4Hi, OIOJIOTIYHI METOAM; METOAM BHSBJIEHHS, PO3NOIULY Ta BU3HAYCHHS; CTPYKTYPHHH, EJIEMEHTHHH Ta
KOMITOHEHTHHH aHali3; Makpo-, MiKpo- 1 yapTpamikpoanainis. Kiacugikarist 00'extiB ananizy. OCHOBHI eTany po3BUTKY

Po3nin I. 3ATAJIBHA XAPAKTEPUCTHUKA METOIB AHAJII3Y
Tema 1.1. MeTpoJoriuni XxapakTepucTHKH METOAIB aHAJI3Y

OCHOBHI TIOHSTTS METpPOJIOTIi: BUMIPIOBaHHSI, METOAM 1 3aco0WM BHUMIipIOBaHHS, BU3HaueHHS. [loxuOkm
BHAMIpIOBaHb, CHCTEMAaTH4HI Ta BHUMAAKOBi. [[OKa3HUKH SIKOCTI pe3yiabTaTiB BHUMIPIOBaHB: TOYHICTh, MPaBUIBHICTE,
BiITBOPIOBaHICTh, 301KHICTB.

OmuHUII BHUMIPIOBaHHSI XIMIYHOTO CKIAAy. AHANTHYHANA CHUTHaI. ['pamyroBaiibHa XapaKTEpHUCTHKA,
rpanyloBanbHa (QYHKIIS, rpanytoBanbHui rpadik. Kiacudikaris merozniB 3a cmocoOoM BUMipioBaHb (IIPsIMi METOH,
METOJIY MOJISIPHOT BIACTUBOCTI, METO/IH JI0JIAHKIB).

Meroauka BumMiptoBanHs xiMmiynoro ckiany (MBXC). OcHOBHI METpONOTidHI XapaKTepUCTHKH METOJIB Ta
Metoguk BXC (rpanuili miama3oHy KOHIIGHTpAIid, 10 BH3HAYAIOTHCS, UYTJIUBICTh, CEICKTUBHICTH, TPYAOMICTKICT;
TPUBAJIICTD; anapaTypHe OCHAIICHHS).

Tema 1.2. ITlinroroBka 06’ €KTy 10 aHATI3Y

Etamu ximiuHOTO aHamizy. Bubip cxemMu i MeTony y BIAMOBIIHOCTI 3 3aJadaMH aHaNi3y Ta BIACTHBOCTAMU
00’exTy aHami3y (arperaTHUil cTaH, 3aBa)karoui KOMIIOHEHTH, BIUIMB MAaTpPHIli, BMICT KOMIIOHEHTY, II0 BH3HAYAETHCS,
KUTBKICTB 00’ €KTY).

IIpo6oBindip i mpodomiaroroska. [lepsuHHa, MabopaTopHa Ta aHANITHYHA Ipoba. PemnpeseHTaTHBHICTH TPOOH.
Binbip cepemHpoi MpoOH TBEPAMX, PIIKUX, Ta30TOMIOHUX PEYOBHH: . TOMOTCHI3aIlisT, CKOPOYCHHS i 30epiraHHs MpooOw.
Heo0xigHuii po3mip mpoou.

IMonepenni cranii anamizy. Bosjora B mpobax. Cran Boau B TBEPIUX pevyOBMHAX. BH3HAUEHHS BOJIOTOCTI.
BucymyBanus npoGu.

Criocobu mepeBeicHHS mpodu y (QopMmy, HEOOXimHY IS MaHOTO aHAIi3y: PO3YMHEHHS, CIUIABJICHHS,
po3KiagaHHs mig THckoM, aiero 3BY i B ma3mi. O3051eHHS OpraHiqHOi MaTpHIli, MOKpPE 1 CyXe 030JICHHSI.

Konnenrpysanus. ®i3nuHi MeTo 1, 0 0a3yI0ThCS HA BUNAPOBYBaHHI Y BUMOPOXKY BaHHI PO3UMHHUKA.

Tema 1.3. CraTucTUYHI MeTOoAH 00pPOOKHM pe3yJIbTATIB BUMIPIOBAHb.

Hopmanbhuit  po3mozin BumamkoBuUX MMoxHOOK. [eHepampHa cykymHicTh. Bubipka 3HaueHb. J[loBipua
nmoBipHicT. CepenHe apupMeTHYHe, CTaHIAPTHE BIOXWICHHS, AWcHepcis. BusaBiaeHHs mnpomaxiB. OOUYHCICHHS
noBipuoro miamazoHy. [TopiBHSHHS cepemHiX 1 qucrepcid MBOX METOIB aHaizy. UuClio BU3HAUEHB, IO 3a0e3reuye
3aJlaHi TPaHUIli JOBIPUOTO IHTEPBAIY.

[NommpenHss mNOXWOOK BHMIpIOBaHHS Ha pe3yJbTaTH oOuncieHb. @DOpMyiIHM TOMMPEHHS MNOXHOOK
(cucTeMaTHYHUX 1 BUIAIKOBHX).

Crioco0u OIHKHM TPaBHJIBHOCTI PE3YNbTAaTiB aHAi3y: 3aCTOCYBAaHHS CTaHAAPTHHX 3pa3KiB CKJIaly, METOl
JIOJTAaHKIB, METO]] BapPiIOBAHHS HABAXKOK, CIIIBCTABJICHHS 3 PE3yJbTaTaMH, OJICPKAHUMHU IHIIMMH METOJAMH aHAJII3Y.

Poznin II. METOJIY PO3AJIEHHA 1 KOHLIIEHTPYBAHHS
Tema 2.1. KinbKicHi XapakTepucTHKHM MeTOAiB PO3/1iJieHHsI, KOHIeHTPYBaHHA i MackyBaHHs. ExeTpakuis
i copOuis.

Koedoimient posnogimy. Crymine BumydeHHs. KoedimieHT posmgineHHs. EQexTHBHICTH pO3AITICHHSA: TOBHOTA
BHIINICHHS 1 CeNeKTHBHiCTh. ONTHMI3allis TpoIeciB PO3MUICHHS NUIIXOM Bap'toBaHHS pH, KOMIDIEKCOYTBOPEHHS,
OKHCHO-BITHOBITIOBATbHUX peakniil. MackyBanHs. KoedimieHTH MacKyBaHHS.

Excrpakiis. 38’130k MiX KOe(ili€eHTOM i KOHCTaHTOIO po3noaury. CTyniHb eKCTpaKmii, KOHCTAaHTa eKCTPAKLIl,
pH namniBexctpakuii. EkcTparenTy muist po3inieHHs 1 BUIUICHHS HEOPTaHIYHUX KOMITOHEHTIB.

Mexanizmu cop6bmii. [3oTepmu copbuii: piBasHHS ['enpi, @peitanixa, Jlearmiopa. Bmryueras. CopOuis Ha
aKTUBHOMY BYTiJUIi, KpeMHe3eMax, MOIN(iKOBAaHUX KpEMHE3eMax, iI0HOOOMiHHHKAX, XeJIaTOYTBOPIOIOYUX COPOEHTax.

Tema 2.2. OcagxeHHs

OcamxenHs. MexaHi3M yTBOpeHHS TBepAoi (asm y posumni. Kpucramiuni i amopdri ocamm. Brums
MIEpEeHaCHYCHHS Ha CTPYKTYpPY Ocany. 3aJieKHICTh PO3YMHHOCTI BiJ CTPYKTYpH i po3Mipy YacTHHOK ocamy. Ilpomecn
IIpU BHU3PiBaHHI Ocaly: MEpeKpHCTalizallis i arperamis HEpBUHHMX YaCTOK, OCTBAJIBIIBCHKE BH3PiBaHHS, TepMiduHE
CTapiHHS. YMOBHU OJIEp’KaHHSI KPUCTATIYHMX ocajiB. MexaHi3Mn 3a0pyAHEHHS OCaliB: CIIBOCAPKeHHs (azcopOuis,
OKKJIO3is1, 130MOp(}i3M) i micisocakeHHs. [103uTHBHA 1 HEeraTHBHA POJIb CIIBOCA/PKEHHS B aHaii3i. KoHIeHTpyBaHHS
MIKpO KOMITOHEHTIB CIIiB OCa/KEHHSIM Ha KOJIEKTOPI.

Komnoinni cucremu, npuunau ix yreopenns. Koarymsuis, cenuMenTartis i nenrtusanis. Poss konoinoyrBopeHHs
B B XiMiuHOMY aHaui3i. [IpomuBanus ocaniB. @opmyna byHzena.

Po3nineHHss KOMIIOHEHTIB METOJZIOM OCaJUKEHHs. UeproBicTh yTBOPEHHS OcaJliB. BUKOpHCTaHHS KOHKYPYIOUHX
peaxIiiit I miaBUIIeHHS eEeKTUBHOCTI po3aiieHHs (BITUB pH, KOMIUIEKCOYTBOPEHHS, OKUCHO-BITHOBHHX PEaKIliii Ha
PO3YHMHHICTB 0CAaIy).

Pozgin III. METOAM BUABJIEHHA
Tema 3.1. 3arajbHa XapakTepuCTHKA MeTOIiB BUSIBJIEHHS
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AHaJITHYHI peakiii y po3uyuHi 1 Bi3yanbHi eeKkTH: BWIUICHHS Ocaay 4Yd Ta3y, YTBOPEHHs 3a0apBICHUX
crionyk. OpraHiydi peareHTH sl BUSBJICHHS HEOPTaHIYHMX KOMITOHEHTIB. DYHKIIOHANBLHO-aHANITHYHI TPYIH, iX
po3MimeHHs B MOJeKyJi peareHTy. CeNneKTHBHICTH pearceHTiB. [IiIBHIIEHHS CENEKTHBHOCTI aHAIITHYHUX pEaKmii
IISIXOM PO3JUICHHS Ta MacKyBaHHA KOMIIOHEHTiB. MeXa BHSIBICHHS SIK METPOJIOTIYHA XapaKTEPUCTHKA METOMIB
BUSIBIICHHS.

Tema 3.2. SIkicHumii ananis

JpoOuuit i cucremarnuHuii ananiz. CxemMa CUCTEMAaTHYHOIO aHAJi3y SK CIIOJYYEeHHS METOJIIB PO3JUICHHS i
BUSIBJICHHS. [IpHHIUITN pO3MOALTY KOMIIOHEHTIB Ha aHAJTITUYHI TPYIH Ha MPUKJIAAI KHCIOTHO-OCHOBHOI CXEMH aHai3y
KaTiOHIB. [HIII cXeMHU CHCTEMaTHYHOTO aHajdi3y KarioHiB. CHCTEMaTW4HHWI aHali3 aHiOHIB, BIIMIHHOCTI Bi aHamizy
KaTiOHIB.

®Di3udHI METOIU BUSIBIICHHS €JIeMEHTIB. EMICIHUI CrieKTpanbHUN aHAai3.

BizyanbHi TecT-Meroau. 3akpilUIeHHS aHANITUYHHMX pearcHTiB Ha Hocisx. [Ipukiaan aHaIITHYHHUX peakIii.
3acTocyBaHHS TECT-METO/IB B aHAJi31 JTOBKIJUIA Ta iHIINX TalTy3sX.

Po3nin IV. XIMIYHI METO/JI1 BUSHAUYEHH
Tema 4.1. I'paBimerpin

[puHIMD MeTomy, TpamyloBajibHa XapaKTepUCTHKa. BuMiproBanHs Macu. AHamiTh4Hi Tepesu. Jxepema
MOXHOOK TpH 3Ba)XKyBaHHI, iX ycyHeHHs. [lommpenHs moxnOoK 3BaKyBaHHS Ha PE3yNIbTaTH rpaBiMeTpii.

Etanu rpaBiMerpuyHOoro Bu3HaueHHS. Popma oca/ukeHHS 1 rpaBiMeTpnyHa (opma, BUMOTH [0 HHX.
Po3paxyHOK HaBaXKH Ta KUTBKOCTI 0ca/pkyBaua. Bubip MaTepiany /it GinbTpyBaHHs Ta PSKAMY TEPMOOOPOOKH.

[MToxubku rpaBiMeTpii, 110 3yMOBIICHI PO3UHMHHICTIO ocany. PakTopH, 110 BIUIMBAIOTh HA PO3YMHHICTH (10HHA
cWiia, TeMIlepaTypa, KOHKYPYIOdi peakiii, Haauumok ocamkyBada). OIiHKa BTpaT, 3yMOBJICHMX PO3YHHHICTIO, B
YMOBaxX KOHKPETHOI METOJJMKH TPaBIMETPii.

YcyHeHHs TOXHUOOK, 3yMOBIICHHX 3a0pyIHEHHIM ocany. BuOip mpomuBHOI pinuan. OcaKeHHs 3 TOBLUILHOIO
TCHEpaLi€lo 10HIB 0capKyBadya y po3unHi (MeTonu, mo 0a3yloThes Ha Timpomi3i kapbaminy). HafiBaxxmuBimi peareHTH-
ocapKyBadi. MeTpoIIoTivHI XapaKTepUCTUKU TpaBiMeTpii. Poib rpaBiMeTpii sIK BHCOKOTOYHOTO METOAY BH3HAUCHHS.

Tema 4.2. Beryn 10 TuTpuMerpii

[IpuHIMD MeTomy i OCHOBHI MOHATTS: THTPAHT, Touka crexiomeTprnyHOCTI(TC) i KiHIIeBa TOYKa THTPYBAaHHS
(KTT). PospaxyHkn B THTpUMETpii. BUKOpHCTaHHS BENHYWH, IIOB’S3aHUX 3 CKBIBAJICHTOM pPEYOBHHH. Ywmcio
€KBIBAJICHTHOCTI. THUTPaHT, crlocoOM cTaHAapTH3allil, BAMOTH JI0 PEUYOBHH — IEPBUHHUX CTaHIApTiB. BumiproBaHHs
00'emy po3unny. Mipauii nocya. [Toxubku BumiptoBaHHs 00'eMy. ['panytoBaHHs MipHOTO ITOCYY.

Kiracudikanis MeToniB TUTpUMETpIi 3rifHo Ty peakuii, cnocoOy inankanii KTT. [IpsiMi, 3BopoTHi i moOiuHi
TUTPUMETPHYHI Bu3HaueHHs. KpuBi THTpyBaHHS.

Tema 4.3. KHc10THO-0CHOBHEe THTPYBAHHA

Pearenrtu 1 iHaukatopu. [HTEepBan nepexoay 3a0apBieHHS iHAWKATOPY, IMOKa3HUK TUTPYBaHHsS, 1X 3B'SI30K 3
koHCTaHTO0 3/IM mns iHguKaTopHOi peakiii. DakTopu, II0 BILUIMBAIOTH HA Mepexin 3abapBiCHHS IHAMKATOpA.
CranpapTu3allis po3YdHIB KUCIOTH 1 yry. Kpusi TurpyBaHHs. BB cuimi mpoTomizy Ta KOHIICHTpalii Ha CTPUOOK
tutpyBanHs. O6uncienns pH y TC.

[oxubkm TuTpyBaHHsd, 3ymoBieHi pisHunero TC ta KTT. IleperutrpoBka i HemoTHTpoBKa. BusHaueHHS
MOXUOKH Ha OCHOBI MaTepiaabHOTo OaNaHCy i0HIB BOIHIO, BuKopucTaHas KJI/I.

[Ipuknagy MpakTHYHOTO 3aCTOCYBAaHHS KHCIOTHO-OCHOBHOTO THTPYBaHHS. THTpyBaHHS CyMimled KHCIOT i
OCHOB.

Tema 4.4. KomniiekcoHOMeTpUiHe TUTPYBaHHS

AMiHOMONIIKapOOHOBI KHUCJIOTH, IX KOMIUIEKCH 3 MeTanamH. llepeBarn KOMIUIEKCOHIB SIK THTPaHTIB.
MeranoxpomHi iHnukaropu. CrocoOM KOMIUIEKCOHOMETPHUYHOTO BHM3HAYEHHS: IpsMe, 3BOPOTHE, IMOOIYHE, I10
BuTicHeHHI0. KpuBi TuTpyBaHHs. dakTopu, L0 BIUIMBAIOTh Ha BUIISAJ KPUBHUX @ KOHIIGHTpalis 10HIB MeTaiy,
CTaOUIbHICTh KOMIUIEKCY, KOHKYPYIOUi peakilii. YMOBHI KOHCTaTH CTIMKOCTI KOMIDIEKCiB, iX 3ajexHicTe Bim pH.
CeNeKTHBHICTh TUTPYBAHHS 1 CIIOCOOH ii ITiIBUIIICHHS.

[pukiaayu npakTHYHOTO 3aCTOCYBAaHHS KOMIUIEKCOHOMETPii. BusHaueHHs MeTaniB y cymimii.

Tema 4.5. OKHCHO-BiTHOB/IIOBAJIbHE Ta 0CAKYBaJIbHEe TATPYBAHHS.

[Norenuian cuctemn B mporneci THTpyBaHHs. OOuncnenns norteHuiany cucremu B TC. Kpusi TUTpyBaHHS.
dakTopy, MmO BIUIMBAIOTH HA BWIJISA KPHUBUX : pI3HHLS CTAaHIAPTHUX MOTEHI[ANB B3a€MOAIIOYMX PEYOBHH,
komrutekcoyrBopenHs, pH. Criocoon inmukanii KTT: camoinankanis, cnenudiyHi iHIUKATOPH, PEAOKC-IHIMKATOPH.
IaTepBan nepexony 3abapsienns pH- 3anexxaux ta pH-He3aIeHUX peaoKC-1HIUKATOPIB.

[Ipuxiagn TPakTHYHOTO 3acTocyBaHHA penokcumerpii. Ilepmanranatomerpis. Kinetwmuni ocobmamBoOCTi,
JuKepena MoXMOOK. Bu3HaueHHs TNEPOKCHAY, OKCalaTy, >KOPCTKOCTi Bomu. Jluxpomaromerpis. Mopomerpis Ta
HomuMeTpist; piBHSAHHSA peamii, KOMIOHEHTH, IO BH3Ha4daroThesa. JDkepema moxubok B Homomerpii (IeTKiCTh Ta
JIUCTIPOTIOPITIFOBAHHS 10Ty, OKWCIEHHS 10Ty, HECTAOUIbHICTh PO3YHHY TiOCYIb(aTy) Ta CIOCOOM iX YCYHEHH:.
Kpoxmans sk crierudigHui iHIUKaToOp Ha 101,

Bpomaromertpisi. Bpomytoua cymini, BUSHaYEHHs OPraHIYHUX CHOJYK.

MeToau ocapKyBalbHOTO THTPYBaHHs, IO Oa3yrOTECS HAa OCA/DKEHHI rayioreHimiB cpibma. BusHaueHHS
KIiHIIEBOT TOYKH THUTPYBaHH:: MeToa Mopa, meton Donbrapra. A6copOLiiiHi iHIUKATOPH.



Posnin V. EJIEKTPOXIMIYHI METOAU AHAJII3Y
Tema 5.1. OCHOBHi MOHATTS eJeKTPoOXimii.
Knacudikamis enekTpoxiMigHIX METO/IB Y BIAIOBIAHOCTI 3 IPUPOIOI0 aHATITHIHOTO CUTHAITY.

Tema 5.2. IloTenuiomerpisi.

Amnamitnaauii curHan. EnexkTpoan Ha OCHOBI OKHCITIOBAIBHO-BITHOBHHX peakiiii: emekrponu 1 i 2-ro poxmy,
PIBHAHHS TIOTeHIiay. Enekrpony MopiBHSAHHA- XJIOpUACPIOHMIT Ta KajomenbHUH. MeMOpaHHI eNeKTpOau Ha OCHOBI
TBEpAMX Ta PiIMHHUX (TU1acTU(ikoBaHUX) MeMOpaH. PiBHAHHA MeMOpaHHOTO MOTEHIiaTy. BINTMB KOHKYpYIOUHX 10HIB
Ha MeMOpaHHMU noTeHmian. PiBHsHHS Hikombckoro, koegilieHT ceneKTUBHOCTI. CKISTHUIA eIeKTPO /Ui BU3HAUYCHHS
pH, ioHm, mo 3aBaxkaroTh. E.p.c. sucitok 3 mepeHocom Ta Oe3 mepenocy. dudysilini moTeHmianu, (pakTopH, II0
BIUIMBAIOTh HAa HUX, CIOCOOM eniMiHanil. [Tpunaau s BUMiprOBaHHS €.p.C.

I'panyroBanbHa XapakTepucTuka noreHuioMmerpii. ['pagyroBanbHi mapamerpu, ix ¢izuunuii 3mict. [Ipunmmn
MOCTIMHOT 10HHOI CHJIM 1 KOHIIeHTpamiiHa Gopma rpagyroBaabHOI XapakTepucTHKH. [Ipsma moteHmiometpis. Ixepena
METOIMYHHX MOXUOOK (KOHKYPYIOUi 10HH, 3MiHIOBaHHS TpaAylOBAIBHUX ImapaMeTpiB). [lomupeHHs iHCTpYMEeHTaIbHUX
MOXUOOK Ha Pe3yNbTaTH MOTECHIIIOMETPIYHOTO aHali3y. 3aco0H TpaIylOBaHHSA, BUMOTH 0 TPaayIOBaHHS.

Meton BimomMoro momaTKy, HOro TmepeBard, o0JacTi 3acTOCyBaHHS. AHaMITHYHAa (QYHKIA. 3aleXHICTH
BIZTHOCHOI TOXNOKM BU3HAYEHHS BiJl BEIMYMHY H0OAATKy. [IppHINMN MeTomy moaBiifHOTO HONATKY.

[ToTenmioMeTpuvHe TUTPYBaHHS, IHAUKATOPHI €JIEKTpoaAn. [HTerpanbHa Ta Aud)epeHIiiiHi KpUBI THTPYBaHHS,
ix mobynoBa, 3HaxomkeHH KTT.

[MpakTnyHi 3acTtocyBaHHs noreHuioMeTpil. Busnauenus pH, enekrpoaun, cranmaptai OydepHi po3unmHH SIK
3aco0M /It TpajyloBaHHs. Bu3HaueHHs (TOpPHIIB; peareHTH, L0 JIEMacKyloTh 10HM (TOpHIY B pealbHUX 00'eKTax
aHaiizy, Oydep perysaroBaHHs 3arajbHOI I0HHOI CHITH. BU3HaueHHS HITpATIB.

MertposioriyHi XapaKTepUCTUKU IMOTEHIIOMETpil, mepeBaru i Henoniku. Micue NOTEHIIioOMeTpii B CHCTEMI
METOMIB XiMiuHOTO aHamizy. I[loTeHIioMeTpuYHI NpMiIaAnd B TOJBOBUX AOCII/KEHHIX Ta aBTOMATH30BaHHX CHCTEMAax
KOHTPOJTIO.

Tema 5.3. SIBuina npy NpoTikaHHi CTPyMy 4Yepe3 PO34HH.

Emexrpomitiuni suetiku. [loTenmian pobodoro enmextpony, piBHsHHA HepHcra. E.p.c. sueliku, mpukiIageHa
Hanpyra. [ToTeHIian BuIiIeHHS.

INonstpusanist enexrpoaiB. PedoBuHu-nemonspu3aTopu. 3aIeXKHICTh CHIM CTPYMY B HOTEHIIaMy €IEKTPOy.
Cranii eeKTpoXiMIuHOTo MpoIlecy: MacorepeHoc i nepeHoc 3apsny. Jdudysis, KoHBeKLis, Mirpaiis.

KoHnnenrpariitna nosispusauis, ii npuunHu. ['panndnuii Ta audy3idiHuid ctpyM. UWHHMKY, 110 BIUTMBAIOTH HA
KOHLEHTPALIIHY MOJISIPHU3ALIiI0, 32aCO0H 3HIKSHHSI.

Kinernuna nossipusanisi, nepenanpyra. CTaiiifHICTh €IeKTPOAHOTO Tpolecy. YHMHHHUKH, 110 BIUTMBAIOTh HA
KIHETHYHY Tossipu3anito. [lepeHanpyra BUIUIEHHS BOJHIO Ta KHCHIO 3 BOJHHMX DPO34MHIB, 11 3HaueHHs. Hampyra,
HEOOXIHA IS SICKTPOITI3Y.

EmexTtponi3 mpu mocTiliHIl NpUKIafeHid Hanpy3i: 3SMIHFOBaHHS y Yaci MOTEHIlialy eJICKTPOIy Ta CHIIH CTPYMY.
Enextpoii3 npu mocTifHOMY MOTEHIial i poO0Yoro eNeKTpoAy: 3alIeKHICTh CHIIM CTPYyMY Bin 4acy. Emextpomnisz mpu
MOCTIHHIN CHITL CTPYMY: 3aJISKHICTh MOTEHITIATy POOOYOT0 eNEKTPOIY BiJl 4aCy, KOHKYPYIOUi €IEKTPOXiMidHI PEaKIIii.

Emextporpasimerpis. Poboumii enexTponx, yMOBH BH3HAa4YeHb. Bumorn mo peakuiii Ha enekrponi. [lpukimann
AQHAJTITUYIHOTO 3aCTOCYBAHHS, METPOJIOTIYHI XapaKTePHCTHKH.

Tema 5.4. KyJsionomerpisi.

[Mpunuun ananizy. 3akoH Papanes. ['pagyroBasibHa Ta aHajmiTnuHa Qysknii. Buxin 3a crtpymom sk
rpanytoBanbHui napamerp. CrocoOK BU3HAYEHHS KINBKOCTI €NEKTPHKH 33 CHIIOI CTpyMy. XIMiuHI KyJOHOMETpH.
CxeMa eJeKTpUYHOIO KOJIa, YMOBH BU3HAYEHb.

KynoHomeTpis 3 KOHTpOJIEM MOTeHIialy pobodoro ejnekrpony (mpsiMa KyloHOMeTpis). BuOip 3HaueHHs
MOTEHI[iaTy TIPY aHaji31 6araTOKOMIIOHEHTHUX PO3YMHIB.

Kynonomerpist npu noctiiHOMy cTpyMi (KyJOHOMETpUYHE THUTPYBaHHS). THTPYBaHHS €JIEKTPOAKTUBHHX 1
€JIEKTPOHEAKTUBHUX KOMIIOHEHTIB, IPHUKJIaJd. MeTpOJOriyHi XapaKTepUCTUKH, NepeBard 1 HEMONIKH MpsIMoi
KYJIOHOMETPIi 1 KyJJOHOMETPUYHOT'O TUTPYBAHHS, 00JIACT] 3aCTOCYBaHb.

Tema 5.5. BorsTamnepomerpisi.

[IpyHIMD yTBOpEHHS aHANITUYHOTO cUTHaNy. PryTHui KparumHHuMil enextpon. Ilonsiporpadiuna sueiika.
Bomsramnepna xBwis. [loTeHmian HamiBXBWIII SIK sSIKiCHA XapaKTEpPUCTHKA pEYOBHHH-Aenofsipusaropa. [Ipuumnan
MPOTIKaHHA 3aJIMIIKOBOTO CTpyMmy. ['panmunmii Ta audysidHuii ctpyMm. PiBHsHHA InpkoBmua, rpamyroBajibHa
XapakTepUCTHKa BosbTamIiepomeTpii. [loxubku, 3yMOBIeHI KOHACHCATOPHUM Ta MIrpaIliiHUM CTPYMOM, PO3YHHEHUM
knucHeM. Criocobn yCyHEHHS TOXHOOK.

MerTpomnoriuHi XapakTepUCTHKH KJIaCHYHOI moJsiporpadii Ta BombTamMrepoMeTpii, 06J1acTh 3aCTOCYBaHb.

AMInepoMeTpuYHe TUTPYBAaHHsS 3 OJHUM Ta JBOMa MOJSPU30BAaHUMH elieKTpoaamu. KpuBi TUpyBaHHs IUis
pizHux Bunanakis. 3HaxomkeHHs KTT.

Po3nin VI. OIITUYHI METOAU AHAJII3Y
Tema 6.1. IlpyHIUNIM B3a€MOIIl pEYOBHHH 3 €JICKTPOMATHITHHM BUIIPOMiHIOBAHHSIM.

[Mornuuanus 1 ewmicist BunpomiHioBaHHsS. OCHOBHI XapaKTEPUCTHKH BHUIIPOMIHIOBaHHS (JIOBXXMHA XBHJI,
YacTOTa, XBHWJBOBE WYHCIO, IOTYXHICTh Ta IHTCHCHBHICTh BHUIIPOMiHIOBaHHs). CHEKTp e€JIeKTpOMarHiTHOro
BUIIPOMIHIOBAaHHs. BinmoBigHicTh MK Jianma3oHaMM CHEKTPY 1 EHEpreTHYHHMH IepexolJaMd B DPEYOBHHI.
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YabTpadionerosa, BUAMMA i iHQpadepBoHA 00JIACTI CTIEKTPY.

Enepreruuni nepexonu B atomax. OCHOBHHUH 1 30y KEHHUH €NEKTPOHHUH CTaH aTOMy. ATOMHI CIIEKTPH eMicii i
MOTJIMHAHHA, SAKICHA 1 KINbKiCHAa XapaKTepHCTHKA CIEKTPANbHOI JIiHIi : JOBXXWHA XBHWII 1 iHTeHCHBHICTh. llmpuHa
CHEeKTPANbHO] JIiHI{, IPUYNHN YIIHPESHHS JTiHIH.

Tema 6.2. ATomHo-eMicilinnii ananiz (AEA).

Ipuanumnosa cxema npunany B AEA. [[xepena aromizamii i 30yKeHHS: ayra, iCKpa, MOTyM'sl, iHIYKTHBHO
3B'A3aHa IIa3Ma, iX TOpIBHsUIbHAa Xxapakrepuctuka. CrocoOu BBeneHHs npoOu. CriocoOM aeTekuii aHaJITHYHOTO
curHainy (QotoenemenTH, ¢ororactuaka). Ilpomecn B artomizaropax Ta moxubku AEA. I'paayroBanbHa
xapaktepuctuka AEA. CamonornimHanus. BusiBnenHs: Ta Bu3HaueHHs1 koMnoHeHTiB B AEA. EwmiciiiHa criektpockorist
MOJyM's, KOMIIOHEHTH, 110 BU3HA4yaloThCs. BB marpuui o0'ekty aHamizy Ha pesynbtaté AEA. CnexrpockomniuHi
Oydepu.

Tema 6.3. ATromHO0-a0copOuiiinmii anamniz (AAA).

Bumornu 1o MoHOXpOMaTH3aIlii BUIIPOMIHIOBAHHS y BiIOBITHOCTI 31 CITEIM(IKOO CIIEKTPiB MOTIMHAHHS aTOMIB.
Jkepera MOHOXPOMAaTHYHOTO BHUIPOMIHIOBAaHHS: JIaMIa 3 IOPOKHHUCTHM KaTOAOM, Oe3enekTpoxaHi jammi. OCHOBHI
TUTIM aTOMI3aTOPIiB: NPSIMOTOYHHHA NaNbHHK, TMAJbHUK 3 TIOTEPEIHIM 3MIITyBaHHIM, HEMOJIYM'HHI aromizaTop —
rpagitoBa KroBeTa. [lepeBaru Ta HEAOMIKH PI3HUX THITIB aTOMi3aTOPIB.

IIpomecn B aTomizaTopi Ta JKepena MOXHOOK: eMicis moiayM's, (pOHOBE NOTIMHAHHS, MTOXHOKH, 3yMOBIICHI
aToMizamiero npobu. BrumB Matputi o0'ekty aHamizy. YcyHeHHS nmoxuOok. ['pamgyroBaipHa XapakTepucTHKa B AAA,
3akoH byrepa. Merponoriuni xapaktepucTuku AAA 3 pI3HUMH THIAMU aTOMI3aTOpiB: XapaKTepHUCTHUYHA
KOHLIEHTpALIis, Aiana30H BU3HAUYyBaHUX KOHIIEHTpALil.

[MopiBHsnbHa xapaktepuctuka AEA i AAA, obnacri iX 3acToCyBaHHS.

Tema 6.4. Mosekyasipna aécopouiiina cnexkrpomerpis (cnekrpodoromerpis).

Cxema eJIEKTPOHHHMX DIBHIB MoJiekynu. [IoBHa eHepris MOJIEKYJH SIK cyMa TphOX cKianoBux. OCHOBHI i
30y/KeHi eneKTpoHHI cTaHd. OcoOIMBOCTI MONEKYISIpHHX cIieKTpiB B Y@ i BuamMmiii obmacTsx crektpy. CHekTpu
MOTJIMHAHHA MOJIEKYJ 1 IHIIMX YAaCTHHOK Y PO3YMHAX: MAKCUMYM IIOTJIMHAHHS, HAaNiBIIMPWHA CMYTH IIOTJIMHAHHS.
OcHoBHi By3nmu npuiafis s MAC. Jxepena BUIIPOMIHIOBaHHS, MOHOXPOMATOPH 1 IETEKTOPH B ()OTOKOJIIOPHMETPAX i
cnekTpodorTomeTpax st Y® 1 Buammoi obOmacti cmektpy. I[IpwHIMI BUMIpIOBaHHS B OJHOIIPOMEHEBOMY 1
JIBOIIPOMEHEBOMY TIPHIIAaX.

3akon byrepa-Jlambepra-bepa i rpamyroBampHa xapaktepuctuka MAC. AAIUTHBHICT TIOTIIMHAHHS.
KoedilieHT MOJIIpHOTO TMOTJIMHAHHS, HOTO 3aJIe)KHICTh Bl THUIY €JIEKTPOHHUX IepexoniB. [IpuumHM BinXuieHb Bij
OCHOBHOT'O 3aKOHY CBiTomoriuHaHHs i MetonuuHi noxudku MAC. IncrpymenTanbhi noxubku MAC. OntumanbHuit
niana3oH norivHaHHs. Pi3HuieBa crexktpodoromerpis. Bubip morimHao4oi GopMHU y BiJIOBIIHOCTI 3 Jiana3oHOM
BU3HAYYBAaHUX KOHILEHTpaLiil. 3aCTOCYBaHHS OpPraHIYHMX pEareHTIB NMpH BH3HAYEHHI HEOPraHIYHUX KOMIOHEHTIB.
BararoxoMmoHeHTHHH aHami3. Judepeniiiti MmeToau.

[Mpuknaau npakTuyHOro 3actocyBaHHs MAC: BH3HAueHHS OJHOTO 1 JIBOX KOMIIOHEHTIB. EkcrpakiiitHo-
(oToMeTpHIHE BU3HAYCHHS.

Tema 6.5. JIlomiHeclleHTHI MeTOaU aHATI3Y.

Hiarpama SIO0MOHCHKOTO: KOJNWBANbHA peNakcallisi, BHYTPIIIHS KOHBEPCisd, iHTEpKOMOiHaIiifHa KOHBeEpCis,
¢duyopecuentis ta Qocdopecuenmis. [lopiBHIHHS crekTpy QIyopecleHmii Ta CHEKTpY MOTJIHHAHHSA, MPaBUIO
J3epKanbHOi cuMeTpii JleBmmHa. AHANITUYHUI CUTHAM Ta IpajylOBAIbHA XapaKTEePUCTHKA JIIOMIHECIIEHTHOTO aHalli3y.
lacinas QyopecueHtii, epekr BHYTPIITHROTO (UIFTPY Ta MEpENOTNIMHAHHS BUIPOMiHIOBaHHA. CxXeMa mpuiaay s
BUMIipIOBaHHs (uiyopecueHuii. BukopuctaHHs B aHami3i BIAcHOi JIFOMIHECLEHILIi aHaJITIB; peareHTH s
JIFOMIHECIIEHTHOTO aHayi3y. [IOpiBHSIHHS METPOJIOTIYHUX XapaKTEPUCTHK JIIOMIHECHEHTHHX METOJIB 1 MOJICKYJSPHOT
abcopOuiiHOI criekTpoMeTpii.

Tema 6.6. Inmi onTuuni MeToIH.

AbGcopOrmiitna crektpomeTpiss B iH(ppauepBoHOMY niama3oHi. IH(pauepBoHWH (KOJMBANbHUI) CIIEKTp
nornuHaHHA. CKejneTHi KonuBaHHA (,,BIIOMTKM TaibLiB”) 1 KOJMBAHHSA XapakTepuCTHYHUX Trpymn. OcobmuBocTi
cnekrpodortomerpiB aist IU-obmacti. 3actocyBanns [Y-crekrpomerpii B aHamizi. Hedemomerpis i TypOigumerpis:
MPUHIUI METOLY, KOMIIOHEHTH, 1[0 BU3HAYAIOThCs. JIMCcTaHIIHHNUI aHalli3 TTOBITPSL.

Cnexrpu mudysHoro Binourts. @ynkuis KyOenkn-MyHka, rpanyloBaibHa XapaKTepUCTHKA CIIEKTPOCKOIIIi
BiJJOWTTSI, 3aCTOCYBaHHS B aHANI31.

Po3nin VII. XPOMATOI'PA®DIA
Tema 7.1. OcHOBHi NOHATTSA XpoMaTorpadii.

Ipuanun  xpomatorpagignoro posxineHHs. CramioHapHa 1 pyxoma ¢asu. Kmacudikamis wmeromis
xpomatorpadii 3rigHo npupoau da3, MexaHi3My pO3IUICHHS Ta TEXHIKU ekcrepuMenTy. Crocodu xpoMaTtorpadyBaHHS
(pponTanbHa, ENMOEHTHA, BUTICHIIOUA XpoMmarTorpadis). Xpomarorpama, ii XapakKTepUCTHKH: Yac YTPUMYBAHHSI, 00 €M,
0 yTPUMYETHCS, HAMIBIIMPHHA Ta CTaHJApTHE BiAXMICHHS XpomarorpadigyHoro MKy, BHCOTa 1 IJIOMIA IKY.
KoedimienT emHOCTI, HOTO 3B’SA30K 3 KOE(QII€EHTOM PO3MOAiTYy. XapaKTepHCTHUKH €(PEeKTHBHOCTI i CEIEKTHBHOCTI
pozainenss. KoHuenuis TeOpeTHYHNX Tapiiok.

Xpomarorpadis Ha KOJOHLI Ta B IUIOMMHI (marmepoBa, TOHKomapoBa). CopOeHTHM 1 pPO3UYMHHUKH JUIs
TOHKOIAapoBoi xpomarorpadii. OpepkaHHS Ta 00poOKa XpoMmMarorpaM Ha TOHKOIIAPOBUX IUIACTHHKAX, CIocoOi
nposiBiIeHHS 30H. PakTop yTpuUMYyBaHHS, WOro 3B’SI30K 3 KoedilieHTOM po3mofiny. Pa3spemieHue, CeleKTHBHICTS.
OcobamBocTi nanepoBoi xpomarorpagii. 3acrocyBaHHs IUIOIMHHOI XpomaTtorpadii Juiss poO3IiJIeHHS Ta BHSBICHHS
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HEOpPTraHIYHUX Ta OPTaHIYHUX KOMIIOHEHTIB. EnmtoeHTH.
Tema 7.2. T'a3oBa xpomaTtorpadis.

l'azo-TBepmodazna Ta ra3o-pimmaHa xpomarorpadis. ['asm-vocii. PiBasaus Ban-/leemerpa, onrtmmansHa
mBHAKICTE pyxoMoi ¢azu. CopOentn. Komonku. OCHOBHI By3NmH ra3oBoro xpomatorpady. JeTeKTopu: HmoayM’sHO-
1OHI3alIWHNHA, NOETeKTOp IO TEIUIONPOBIAHOCTI, IETEKTOp eNeKTPOHHOTO 3axBaTy. IIpwHIMIH mdii JEeTeKTOpiB.
[IporpamyBaHHS TeMIIEpaTypH SK CIIOCiO ONMTHMI3aIlil XapaKTePHUCTHK XpOMaTOrpadigHOTO PO3IiICHHS.

Inentudikamis xommoHeHTiB. Immekcn KoBawa. MeToau KiTbKICHOTO —XpoMarorpadiqHOro aHami3y:
HOPMYBaHHsI, a0COJIIOTHOTO I'pa/lyl0BaHHS, BHYTPILIHEOTO CTaHNIAPTY.

KommnonenTy, mo Bu3HayaroThcs. Peakuiiina razoBa xpomatorpadis. 3actocyBaHHs ra3oBoi xpomarorpadii B
KOHTPOJIi TOBKIJUISI, aHAJI31 XapuOBHX HNPOJYKTIB, (hapMaleBTUYHUX TIPETaparis.

Tema 7.3. BucokoedexTuBHa pinnuHHa XpomaTorpadgist.

Tumu cranionapHux i pyxomux ¢a3. HopmaneHodazoBa i oGepHeHogazoBa xpomatorpadis. KamimspHi
konoHkH. OcHOBHiI By3mm xpomatorpady. [lerekropm: (iuyopuMeTpuuHuii, pedpakToMeTpHIHUHA, (OTOMETPUIHUH,
enekTpoximiuni. ['pagienTHe emoroBanHsI. KomMnoHeHTH, mo Bu3HaudatoThCs. loHHMIT 0OMIH Ta ioHHA XpoMaTorpadis.
[TpuHOMI, KOMIOHEHTH, 110 BU3HAYAIOTHCS.

PO3 LI 8. IHILII METOAN AHAJII3Y
Tema 8.1. Kinernuni meroau.

KinetnuHe piBHAHHSA Ui KaTaliTHIHUX Ta HEKaTamiTHYHUX peakniid. Kinernuni kxpusi. Kinetnunwit
HeKaTaIITHYHUN aHaji3, 00JacTh HOro 3acTOCyBaHHs Ta METPOJIOTiYHI xapakrepucTuku. Katamimerpis. IHankaTopHi
peakuii. BUkopUCTaHHSI KaTaliTHYHUX PEaKliil - MOXJIMBICTh BU3HAUCHHS MaJIMX Ta YJIbTpaMaiux BMicTiB. Meron
TaHTeHCIB, MeToau (ikcoBaHOrO yacy Ta (ikcoBaHol KoHIeHTparlii. OCHOBH OiOXIMIYHOTO aHaji3y, BU3HAYCHHS
TOKCHUKAHTIB.

Tema 8.2. ®iznuHi MeToAM.

[IprHOIMD Mac-CIIEKTPOMETPUYHOTO aHallizy. XpOMaTOMacCHEKTPOMETpis. PeHTreHOCeKTpanbHI METOH.
[MpyHOMT BUHUKHEHHS aHANITHYHOTO CUrHaly. PeHTreHiBcbki cmektpu. KBantomerpu. EnekTpoHHME MiKpO30HI.
Pentreno-¢myopecieHTHII METOA aHali3y. 3aCTOCYBaHHS PEHTTCHOCHEKTPAIBHUX METO/IB ISl EKCIIPECHOTO aHAi3Yy,
KOHTPOJIIO 3a0pyJHEHb HABKOJUIITHROTO CEPEIOBHUIIA, JUCTAHIIIMHOTO aHAM3Y. S aepHo-(i3nyHi i pamioXiMidHI METOAH
aHanizy. [Ipuknany 3acTocyBaHs.



HEOPT'AHIYHA XIMIA

XiMmis K OfHA 3 MPHUPOIHWYMX Hayk. Micie HeopraHigyHOi Ximii cepex iHmMX XiMiuHEX Hayk. [IpmkiamHi
aCIeKTH HEeOpraHigyHOi XiMmii. 3HaYeHHsS HEOpPraHidyHOi XiMil B TEXHIYHOMY IIporpeci Ta MaTepiano3HaBcTBi. OCHOBHI
eTamu PO3BUTKY HEOpraHidHoi ximii. Pomp (i3mko-XiMiYHHX METOIIB MOCTI/KCHHS Ta TEOPETHYHHX NUCHUILTIH B
PO3BUTKY HeopraigHOi Ximii. CydacHuWi cTaH HeopraHigHOi XiMmii. [lepcrmekTBa Ta OUITXHM MOJANBIIOTO PO3BUTKY
HeopraHivyHOi XiMii. 3HaUCHHSI OCHOBHUX MOHATH XiMii: aTOM, MOJICKYJIa, SIEMEHT, POCTa PSUYOBHHA, XIMIYHA CIIOIYKa,
ximiyHa peakuis. Cy4yacHMH 3MiCT MOHATTA MaTepil. 3B’SI30K MDK Marepi€lo Ta PyXoM. 3aKOH 30epexeHHs Ta
B32€EMOIIEPETBOPEHHSI MaTepii Ta eHeprii.

YACTHUHA 1. TEOPETUYHI OCHOBU HEOPI'AHIYHOI XIMII
PO3/ILI 1. BYJIOBA PEUOBHHM TA PEAKIIMHA CIIPOMOKHICTh
Tema 1. ATOMHO-MOJIeKYJISIpHA Teopist

Ba3oBi MOHATTS aTOMHO-MOJIEKYJSIDHOTO BUEHHS: aTOM, MOJIEKyJia, TPOCTI Ta CKIaXHI PEYOBHUHH, XiMidHA
¢dopmyna, ximiuyHa peakxmis. KibKicHI XapaKTepHCTHKH B aTOMHO-MOJICKYJIPHIM Teopii: po3mip Ta maca aTOMIB i
MOJIEKYJ, MOJIb i KUTBKICTh PEUOBHHH. BimHOCHI Ta MOJSApHI Mac, MOJSApHHHA 00’€M. ATOMHa OIWHUIISI MacH Ta
BYTJIEIIEBA IIIKaJIa Mac.

CrexiomeTpnyHi 3aKOHH. 3aKOH 30epekeHHS Mach sSK (opMa MposBICHHS 3aKOHY 30€pekeHHs Martepii B
XiMiyHUX peakmisx. KinpkicHuUiI Ta IKiCHUH CKJIa] peYOBHUHH. 3aKOH CTAJIOCTI CKIAIY, MEKi 3aCTOCYBaHHS, NAITbTOHI U
Ta Oeproiiau. 3aKOH MPOCTHX KPATHUX CIIBBIAHOIICHb. 3aKOH OO0 €MHHX CIIBBIJHOIICHb. 3aKOH ABOrajpo Ta
HACIIJKU 3 HbOro. XiMIUYHHUI €KBIBaJCHT, 3aKOH CKBIBAJICHTIB, YMCIIO CKBIBAJCHTHOCTI Ta ()aKTOp CKBIBAJICHTHOCTI.
CyuacHe (popMyITIOBaHHS aTOMHO-MOJIEKYJISIPHOT Teopii.

Meroau BU3HAYCHHS aTOMHHX Ta MOJIEKYJSIpHMX Mac. MeToau BH3HA4YEHHsI MOJEKYJSPHUX Mac ra30noaiOHuX
pedoBHH: 3a piBHSHHAM MeHneneeBa-Knaneiipona, 3a MOJSIpHHM 00’€MOM, 3a BIJIHOCHOIO TYCTHHOK. Meronu
BHU3HaUeHHs aToMHUX Mac. Meron Kannimapo. 3akon [lrononra i IIti. 3akoH i3omMopdizmy. 3Ha4eHHS Ta POJb
MepiOMIHOTO 3aKOHY IIPH BCTAHOBJICHHI Ta BUIPABJICHHI aTOMHUX Mac.

Tema 2. Bynosa atoma Ta nepiognyHa cucremMa
2.1 Ocob6mmBoCTi MiKpP000’€KTiB

PeyoBnHa i mone sk Marepis. PedoBmHa sk cucrema. PiBHI opramizamii pedoBWHH: (QyHZaMEHTaIbHI Ta
eJeMEHTapHI YacTWHKH, aTOMHE SIPO, aTOM, MOJEKyla, KOMIUIGKCHA YaCTHHKA, KPHCTall, OiOJIOTiYHi, TeOJOTidHi,
KOCMIYHI Ta iHII 00’ €KTH.

KBanToBuii xapaktep BunpoMmiHioBaHHs. PiBHsHHS [lnanka. [lyamism Mikpoo0’exrtiB. PiBHsHHS ne Bpoitns.
CriBBiIHOIIICHHS HeBU3HAYCHOCTI ["aiizenOepra.

2.2. AtomHe aapo. OcHoBu pagioximii

Snpo sk QyHmameHTarspHa OCHOBa aroMma. lIpoToHHO-HeHTpoHHa Mojenb sapa. Jedekr macu. YmoBu
cTabijgpHOCTI sifep. [3oTomu, i300apu, i30TOHHM. 3aKOH MOCTIHHOCTI 130TOMHOrO CcKiaamy. BigHOCHI aTroMHI Ta
MoJekysipHi Macu. [1Ikanu aToMHuX Mac (BOJHEBA, KHCHEBA, BYTJICIIEBA).

[MpuponHa Ta mrTy4YHa pagioakTHBHICTh. Buay pagioakTnBHUX mepeTBOopeHb. OCHOBHMH 3aKOH PajiOaKTHBHHUX
nepetBopenb. [lepion HamiBposmnany. [IpaBwio 3cyBy. Metonu ozepaHHS Ta BHIUICHHS INTYYHUX pPajiOaKTUBHHUX
i3oTomiB (Meroam ancopOrii, Xxpomarorpadii, ekcTpakmii, crmiBocapkeHHs). [IpakTHyHe 3HAYCHHS PaJiOaKTHBHHUX
peYOBHH. MeTo] MidYeHHX aTOMIB.

2.3. BynoBa atoma

Po3Butok ysiBieHs mpo 0yaoBy atoma. [lmanerapay monens aroma. [Toctynaru bopa. [ToxomkeHHST aTOMHUX
CHEKTpIB Ha NPUKIIaAi aToMa BOJHIO. [I0X0KeHHS XapaKTepUCTUYHNX PEHTIe€HIBCbKUX CIIEKTPiB. 3akoH Mo3auti.

KBaHToBHIi onvc enekTpoHa B aroMi. XBuiiboBa GpyHKIis. PiBasuus LlpeanHrepa i fioro pimeHHs Jyuis atoMa
BoaHI0. KBaHTOBI uncina, ix dhisnunmii 3mict. EHepreTnunuii piBeHb, miapiBeHb, opbitaisb. s-, p-, d- Ta - opbiTai.
BararoenexTpoHHi aToMi.

[TpyuHIMIM 3aTIOBHEHHS aTOMHUX OpOiTaell: NpUHIKI MiHiIMyMYy eHeprii, npuauun [laymi. MakcuMansHa
€MHICTh aTOMHUX opOitaneil. Jleramnizamuis NPUHIUITY MiHIMyMY €HEpTii JuIs 6araToeaeKTpOHHUX aTOMIB: TIPaBUIIO
XyHnza, npaBmino KieqkoBChbKOTo, MPaBUIo MaKCUMaJIbHOT CUMETPIT eJIeKTPOHHOTO po3noniny. [Topsgok 3aroBHEHHS
eJIeKTPOHHUX opOitaneil. EexT ekpanyBaHHS 3apsay sapa eJIeKTPOHaMH Ta e(eKT IPOHUKHEHHS! €JIEKTPOHIB JI0 s/pa.
[MonstTs ipo eeKTUBHUI 3apsy Aapa Ta npo eeKTUBHE rOJIOBHE KBaHTOBE uucio. [IoOynoBa nepioquaHoi cucteMu
€JIEMEHTIB.

2.4. llepionnyHuii 3aK0H Ta NepioAUYHA cHCTEMA

[epiognunnii 3aKOH SIK 3aradbHUNM 00 €KTUBHUNA 3aKoH. [lepiognyHa cucTemMa eleMeHTiB SK (popMa BHpakeHHs
nepiogudyHoro 3akoHy. CTPYKTYypHI OAWHHWIN TepioandHoi cuctemMu. DOpMyBaHHsA TMeEpioNliB Ta OCOOIMBOCTI
€JICKTPOHHOI CTPYKTYpHU aToMiB. EJeKTpoHHA aHAJIOTisI IK OCHOBA MEPi0ANIHOI 3MIHIOBAHOCTI XIMIYHUX BJIACTHBOCTEH
eJNeMeHTiB. s-, P-, d- ta f- ememenTH. TumOBi eneMeHTH. 3MIHIOBAHICTH BJIACTHBOCTEH B TOJOBHUX Ta MOGIYHHX
miATrpynax.

®opmu niepioquuHOi cucteMu. [1oyIoKeHHsI TaHTaHIAIB, aKTUHIMIB Ta MiATPYITH Tellif0 B MEPIOJAUYHIA CHCTEMI.
I'panwui nepioJUIHOT CHCTEMHU.

OCHOBHI aTOMHI XapaKTEpPHUCTHKU: aTOMHI Ta 10HHI pajiycu, €Heprisi i10Hi3awii, €Hepris CIOpiIHEHOCTI 10
CJICKTPOHY, €JIEKTPOHETaTUBHICTb. 3aKOHOMIPHOCTI 3MiHM AaTOMHHMX XapakTepUCTHK B TIpymax Ta Iepiojax.
Knacudikamiss eneMeHTIB Ha OCHOBI XiMiYHHMX BJIACTUBOCTEH (KAaTIOHOTCHHI, aHIOHOTCHHi, aM()OTEpHi EJICMEHTH).
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[lepiomuuna 3MiHA JESKUX XIMIYHHX BJIACTUBOCTEH CKIIaMHUX pedoBWH. [li3HaBanmpbHEe Ta 3aBOadyBajbHE 3HAYCHHS
MIePIOTUIHOT CUCTEMH.
Tema 3. XimiuHuii 38’5130k Ta 0yA0Ba MOJIEKY.JI

P03BUTOK ySIBIICHB PO BaJICHTHICTH Ta XiMIYHHUH 3B S30K.

KoBamenTHnit 3B’130K. XapaKTEPUCTUKH KOBAJIEHTHOTO 3B’SI3KY: KpAaTHICTh, €HEPTis Ta IOBXKHHA 3B S3KY,
BaJeHTHI KyTn. OCHOBHI TOJOXEHHS MeTOAy BajeHTHHX 3B s3KiB (MB3). MexaHi3MH yTBOpPEHHS KOBAJICHTHOTO
3B’S13Ky: OOMIHHHMI Ta JOHOPHO-aKUENTOPHWI. BaneHTHICTH (KOBaJeHTHICTH) eneMeHTiB. [i0puau3aiis aTOMHUX
opOiraneii. Tumm ribpuamzanii Ta crepioximis MoyieKyl. BIUIMB HemonileHHX eJNIEKTPOHHMX Map Ha TeOMETpiro
Monekyn. KpatHi Ta nemokanmizoBaHi 3B’SI3KH, G-, T-, O- 3B’s3kH. OCHOBHI BIIACTHBOCTI KOBAJEHTHOTO 3B S3KY:
HAalpaBJIeHICTh, HACHYCHICTb, MOJSpU3yeMicTh. HemoisipHuii Ta mojsipHUN KOBaleHTHWH 3B’s30Kk. PaxTopw, 110
BU3HAYAIOTh MOJISIPHICTH MOJIEKYJL.

[Monstts mpo Meron MmonekynspHux opOitaneir (MMO). Habmwkenns JIKAO. Tumn MO Ta ix moOynosa.
[MpuHumn noOynoBY eHepreTHYHKX AiarpaM. [1ociiioBHICTD 3aIIOBHEHHS MOJIEKYJSIpHUX opOitaneil. [Topsnok 3B’s3Ky.
JIBoaTOMHI TOMO- Ta TE€TEPOSIIEPHI MOJEKYIH ApYyroro nepioxy. TpboxXmeHTpoBuii KoBasieHTHHH 3B’ 130k: HF2-, BH3.
Komip Ta MarHiTHI BIacTHBOCTI MOJEKy’l1 3 Toukd 30py MMO. IlopiBHsuIbHA XapaKTEPHUCTHKA METOIIB OIHUCY
KOBAJICHTHOTO 3B’SI3KY.

loHHMIT 3B’S30K K TPAaHUYHUHA BHUMAJOK MOIAPHOTO KOBAJICHTHOTO 3B’s3Ky. EHepris ioHHOTO 3B’s13Ky. EHepris
rpaTtku ioHHOTO Kpuctany. PiBHsHHSA Bopra-Maifepa Ta Kamyctuncskoro. [IoHATTS npo B3aeMHY MOJIIPU3ALIIO 10HIB.
[onspuzyroda mist i0HIB Ta XapaKTep XiMigHOTO 3B’s13Ky. CTpYKTypa i0HHHX KPUCTAJIB Ta i0HHI pagiycCH.

MertaneBuii 3B’s30K. IIOHATTS TPO EICKTPOHHUI Ta3. YsBJICHHA 30HHOI Teopii OYIOBH TBEPIAMX TiJ.
[IpoBigHKKH, HAMIBIPOBIMHUKH, MICICKTPHKH. 3B’S30K MK BJIACTHBOCTSIMH METAJICBUX CHCTEM Ta OCOOJIHMBOCTSIMHU
METaJIeBOI0 3B’ S3KY.

Tema 4. MixkmoseKyJIsipHi B3a€MoJil Ta arperaTHuii cCTaH pe4YOBMHHU
4.1. MixkMoseKyJIsIpHi B3aeMoii

B3aeM03B’s130K XapakTepy MiKMOJICKYJISIPHUX B3a€MO/IiH 31 CTPYKTYPOO Ta BIACTUBOCTSAMHU MOJICKYJI Ta aTOMIB,
110 BXOZAATH JI0 iX CKJIamy.

Ban-nep-BaanbcoBa (yHiBepcanbHa) B3aemomis. [Ipupona cun Ban-nmep-Baanmsca. IlocTiiiHnii, HaBeneHMiA Ta
MUTTEBUH TUMONBEHUN MOMEHTH. J{MIoNbHI (OpieHTaliiiHa Ta IHAYKIIHHI) Ta OUCIIepCiiHI B3aeMomii MoyieKy. Brume
€JIEKTPOCTATUYHOI B3a€EMO/Ii] Ha BIACTHBOCTI PEYOBHH.

BomneBuit  3B’s30k. MDKMONEKYISIpHAH Ta BHYTPIIIHBOMOJICKYISIPHAH 3B’S30K. BB Mibk- Ta
BHYTPIIIHFOMOJIEKYJIIPHOT'O BOAHEBOT'O 3B 13Ky Ha BIACTHBOCTI PEYOBHH.

4.2. ArperaTHuii cTaH pe4OBUHH

Pi3Hi arperaTHi CTaHM PEYOBMHM Ta 3aJI€KHICTh I[MX CTAaHIB BiJ 30BHIIIHIX YMOB Ta THUILy B3a€EMOJIl MiX
YaCTHMHKAMM Pe4OBHHHU. UucTa peuoBrHA. 3alIeKHICTh BIACTUBOCTEH PEYOBUH BiJl CTYNEHIO 11 4ucToTH. [TOHATTS mpo
¢bizuxo-ximiuHy cuctemy. 'omorenHi Ta rereporenHi cucremu. Cymili.

I'azoBuii cran. CydacHHi CTaH MOJIEKYJISIPHO-KIHETHYHUX YsIBIIeHb. Po3Mip, Maca Ta MIBUIKICTh PyXy aTOMIB Ta
MOJIEKYJI. 3aKOH pO3MOIiTy IIBUIKOCTEH Ta eHeprii. 3akoHM ineanbHUX ra3iB. PiBusans Knaneiipona-Menzaeneesa.

Pigkuit cran. XapakTtepHi OCOONMBOCTI Ta YMOBH ICHYBaHHS piakoro craHy. bymoBa pimus. IloHSATTS TIpo
OMKHIT MOpAIOK. AcoIiatis Ta i0Hi3alist MOJIEKYJ piiuH. Po3miaBu MeTamiB Ta comnei.

Teepmuit cran. Kpucramiganii, aMoppHHUN Ta CKIOMONIOHWH CTaH pevoBHH. BHyTpimHsA OymoBa KpHCTAIiB.
AHizoTpomis Ta cuMmerpis KpucramiB. KpucramiyHa TpaTka. XIMIYHUI 3B’S30K B KpHCTanax. loHHa, aToMHa Ta
MolleKynsipHa Tpartku. OCTpiBHI, IIapoBi Ta KapKacHi CTPYKTypH. [3omopdizM Ta momiMopdizM. 30HHa Teopis
KPHCTAJIIYHOTO CTaHy. 30HHA CTPYKTYypa AieJIeKTPUKIB, HAIiBIIPOBIIHUKIB Ta PEYOBUH 3 METAJICBOIO ITPOBIIHICTIO.

Tema S. KomnuekcHi (koopanHaniiini) cnosyku

OCHOBHI TOJIOXEHHSI KOOpIUHALIHOT Teopii BepHepa: 1eHTpanbHUi aToM, JIraH iy Ta ajJeH/u: 30BHIIIHS Ta
BHYTpImHA chepr, KOOpAUHALIIHE YHCIO0 IEHTPATBHOTO aTOMa, AP0 KOMIUIEKCY Ta HOTo 3apsf, TOJIO0BHA Ta MoOivHi
BaJICHTHOCTi, KOOpAWHAIIHHA EMHICTH (ACHTaTHICTH) JraHAY.

Knacudixamis kommiekcHuX crioiryk. OCHOBH HOMEHKJIATYpH. THIm i30Mepii KOMIUIEKCHUX CIIONTYK.

[Tpupona xiMi4HOTO 3B’SI3Ky B KOMIUIEKCHUX CIIONyKaX. EnekrpocrarnyHi ysBieHHS.

Merop BasnenTHuX 3B s13KiB (MB3). CrpykTypa KoMIutekcHHX crionyk 3 nosunii MB3. I'iopunusanis opoOiraneit
IIPH YTBOPEHHI KOMIUIEKCHUX CHOJYK. BHYTpilIHBO- Ta 30BHIIIHBOOPOiITAIbHI KOMIUTEKCH. HesB’s3aHi enekTpoHH, m-
JITaTUBHA B3a€EMOJ1isl d-€JIeKTPOHIB 3 BUIbHUMH (PO3pUXIIIIOUMMH) opOiTansmu jiranay. Henoniku MB3.

OcHoBHiI monoxeHHI Teopii kpucramiynoro nons (TKII). Posmennenns d-opbitaneil neHTpalbHOTO i0HA B
KPHUCTAJIIYHOMY TOJI OKTaeAPUYHMX, TETPACAPHMYHMX Ta KBaAPaTHUX KOMIUIEKCiB. CIEKTpOXIMIYHMH psa JITraHIiB.
[Monsrrs npo edexr SAna-Tenepa. Hu3pK0- Ta BUCOKOCTIIHOBI KOMIUIEKCH. MarHiTHI BIaCTUBOCTI KOMIIEKCHUX CIIOJYK.
3B’S30K BEIMYUHH PO3IICIICHHS 3 3a0apBiieHHsAM KoMmIuiekcHO1 crioryku. Hepomiku TKII. TToHATTS ipo Teopiro mosis
niranais (TTLT).

Metox wmonekyspHux opOitaneii (MMO). OkxraenpuyHi KOMIUICKCH 0e3 7-3B’s3KiB. [lopiBHsIbHA
xapaktepuctuka MB3, TKII ta MMO.

KomrutekcHi croiyky 3 MOJJCHTAaHTHUMH JiiraHaamu. Xenatd. Kmactepu, OaraTtosiiepHi Ta T-KOMIUIEKCH.
MakponHKIIigHI KOMIUIEKCH 3 KpayH-eTepaMH.

KoHcTaHTa CTIMKOCTI KOMIUIEKCHUX CIOJYK Ta ii 3aJIeXKHICTh BiJ] BEJIMUMHU 3apsay Ta pajiyca IEeHTPaTbLHOTO
ioHa, Horo enexkTpoHHOI KoH(Diryparttii. ['eomeTprudHa i30Mepish KOMIUIEKCIB Ta e(heKT TpaHCBILUTUBY UepHseBa.
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PO3 111 2. 3BAKOHOMIPHOCTI XIMIYHUX ITPOLECIB
Tema 6. EnemeHnTH Teopii po3unHin
6.1. 3aranbpHi BJacTUBOCTI PO3YHHIB

Knacudixamis nucnepcHux cucreM. PozumHeHHS sSK (Qi3MKo-XiMiuHUE mpomec. [neanpHi Ta peanbHI PO3YMHH.
Pigki ta TBepxi po3umHn. OcoOaMBOCTI BoaU K po3unHHHKA. DismyHa Teopis po3unHiB Bant-I'odda. Po3unHHICTE
rasiB, piiuH Ta TBEpAMX TiI. BIMB mpupoau po3YMHEHOT PEYOBHHN Ta PO3YMHHHUKA HA PO3YMHHICTh PEYOBHH. Brums
TEMIIEpaTypH Ta TUCKY Ha PO3UYMHHICTD pe4oBHH. ExcTpakmis.

Cnocobu BHpakeHHs CKJIaJly pO3YMHY: MacoBa JOJIsi, MOJISIpHA JI0JIsi, 00 €éMHa JI0JIs, MOJISIpHAa KOHIIEHTpaLlis,
MOJISUTBHICTD, MOJISIPHA KOHIIEHTPALlisl €KBIBaJICHTY, THUTP.

6.2. Ionni piBHOBaru B po3umHax

OOMmiHHI peakuii B po3unHax. 3arajbHi YMOBM HIPOTIKaHHS peakiliii oOMiHy B pO3YMHAX €NeKTpoJiTiB. loHHI
PIBHSHHS peakIiii.

EnextpomiTidHa qucoriamis BOAW, KOHCTaHTa AWCOMIaIlii BOAX, i0HHUH 10OyTOK Boau. Brume Temmeparypu Ha
nmucorianii Bogu. Bomueswit mokasHuk (pH). [ToHATTS TIpo KHCIOTHE, HeliTpansHe Ta JIykHE cepenoBuiie. [IoHATTS Ipo
ignukatopu. Meronu BusHaueHHs pH. bydepHi po3unnan.

CydJacHi ysBIEHHS IPO KHUCIOTH Ta OCHOBU. KHWCIOTHO-OCHOBHA piBHOBara. Bu3HaueHHSA KHCIOT Ta OCHOB IO
Appeniycy. [IpotoHHa Teopis kuciaoT Ta ocHOB bpencrema. EmexrponHa Teopis JIptoica ta YcanoBudua. Teopis
conpBocHcTeM. KOHCTaHTH KHCIOTHOCTI Ta OCHOBHOCTI B BOAHUX PO3YHHAX. BiTHOCHICTH MOHATH KHCIIOTA Ta OCHOBA.
Peaxuis HeliTpanizanii. AMpOTEepHICTh MOJIEKYJI Ta 10HIB.

HeBoani po3unnu. Pinkuii amiak, ¢pTopun BOAHIO, OKCHA CIPKH SK HEBOAHI PO3YMHHHKH. YMOBHU JHUCOLiAIlil
PO3YMHEHHX PEYOBHH Ha 10HHM B PI3HUX POZYMHHHKAX.

Jucorialtiss KOMIUICKCHUX crioayk. [ToBiitHi coJi.

Baxkopo3unHHI eJ1eKTpoJiTH. PiBHOBara Mik 0cagoM Ta HACHUYCHUM pO34YMHOM. J[0OYTOK PO3UMHHOCTI Ta
PO3YMHHICTE €JIEKTPONITIB. BIinB oqHONMEHHUX Ta pi3HOWMEHHHX 10HIB HA PO3YHHHICTH eNEKTpoiTiB. [lepeBeneHHS
B2)XKOPO3UYMHHUX OCaJiB B PO3UMHHHUN CTaH B pE3yibTaTi YTBOPEHHS KOMIUIEKCHHX CIIONYK, MaJOAMCOIiHOBaHMX
PO3UYMHHHX B BOJI CIOJNYK a00 OKHCICHHS OCaliB. Y TBOPEHHS Ba)KKOPO3UMHHHX OCAiB 3 PO3YMHHUX KOMILIEKCHHX
cnonyk. Brutus pH Ha yTBOpeHHS BaXKKOPO3UHHHHX OCA/iB.

Tema 7. OKuCHO-BiTHOBHI MPoOIeCH Ta eJ1eMEHTH eJIEKTPOXiMil
7.1. OxkucHoO-BiTHOBHI peakuii

CyTbh OKHCHO-BITHOBHUX peakuiil. [JoHATTA CTyneHro OKHCIIEHHs eJleMeHTy B cnonyui. [Ipomecu okucieHHs Ta
BimHOBICHHs. OKHUCHUKM Ta BimHOBHHMKH. CKIaJaHHS PIBHSAHb OKHCHO-BIMHOBHHX peakilii. MeTox eneKTpoHHOTo
6anaHcy, METOJl  HamiBpeakxilii. OcHOBHI  THIH OKHCHO-BIZIHOBHUX  peaKmii: MDKMOJIEKYJISIPHI,
BHYTPIIIHBOMOJIEKYJISIPHI, IMCIPOIIOPLIOBAHHS, KOHTPIPOIOPLIFOBaHHSI.

7.2. T'anbBaHiyHi eJeMEHTH Ta OKHCHO-BITHOBHI MOTeHIiaIH

Ximi3M mporeciB, 10 BigOyBalOThCS Ha IMMOBEPXHI MeTaly B BOJIHHMX pO3uMHaxX Horo coii. Enexrpoanuii
MOTEHIiaN Ta (JaKTOpH, 10 BU3HAYAIOTh HOTO BEJMYHMHY — MOTEHINAN 10Hi3alii, CIIOPIAHEHICTh 10 EIeKTPOHY, CHEepTisl
METaNliYHOi TpaTKW, €Hepris riaparamii (coibBaTalii) iOHIB, TemIlepaTypa, CTYMiHb OKHCIICHHS, KOHIICHTpAIlis
OKHUCIIeHOT Ta BimHOBHOI (opM. PiBHsHHa Heprcra. HopmanpHuii (cTaHmapTHUIT) MOTEHIal OKHCHO-BiIHOBHOI
CHCTEMH, HOT0 3HaK Ta BeMYMHA. P51 Hanpyr (aKTUBHOCTI) METAIB.

OKHUCHO-BITHOBHI (pEIOKC) MOTeHIiaNi. Bu3HauUeHAS HAIPSIMKY OKHCHO-BITHOBHOTO TIPOLECY, SIEKTPOPYIIiiHA
cwila XiMIYHOI peakmii B XIMiYHOMY JDKeperi cTpyMy Ta 3MiHa eHeprii ['i66ca. ITin0Oip OKMCHWKIB Ta BiTHOBHHKIB 3
ypaxyBaHHSM OKHCHO-BIJJTHOBHUX ITOTEHII1aJIiB.

7.3. EnexTpoJi3 Ta kopo3is MeTaiB

Penokc-mporiecu 3 y4acTio eIeKTPUYHOro CTpyMy. [HepTHI Ta akTHBHI eekTpoau. Cxema mpoIieciB Ha IHePTHUX
Ta aKTHMBHUX €JIEKTPOJIaX B PO3YMHAX Ta PO3IUIABAX EJIEKTPOJITIB. ENEKTpUUHMiA CTPyM SIK JAyKe CHIbHUI OKHCHHK Ta
BiIHOBHUK. BuinieHHs: Ha KaTOJi BOJHIO Ta METaliB, sBHINA TMojispu3aiii. [ToTenmiany nepeHanpysxeHHs. OKUCICHHS
Ha aHOJi NMPOCTUX Ta CKJIAJHUX aHioHiB. EnexTpocuHTe3 Heopraniyaux pedoBuH. [106i4HI peakiiii, 110 MalOTh MicIle Ha
SNIEKTPOIAX.

3akonu Papajes.

EnexTpoxiMiyHa KOpO3isi METAJIB Ta 3aXHUCT BiJ| HEl.

Tema 8. ®izuko-ximiunnii anamiz

@Di3uKo-XiMIYHHI aHATI3 K METOJ IOCITIKCHHsS 0araTOKOMIOHEHTHHX crouyk. OcHoBHI mpuHImmu DXA.

Tepmiunnit anani3. [iarpamu maBkocti. EBTexTHKa.
YACTHUHA 2. Ximist eieMeHTIiB Ta HaAlBaKITUBIIIUX CHOJIYK
PO3JILJ 3. HOPIBHAJIbHUM OTJIsIJI EJEMEHTIB TA IX CIIOJIVK
Tema 9. IlepionuuHmii 3aK0H SIK 0CHOBA CHCTEMATHUKH B HeOpraHiuHii ximii
9.1. IliznaBajbHA Ta NPOTHO3YI0Ya POJIb NMEPIOANYHOr0 3aKOHY

IMepiomuunamii 3aKk0OH — OCHOBa Kiacudikallii aToMiB NpH BUKOPHCTaHHI BimoMocTed mTpo iX OymoBy Ta
BiacTuBocTi. [lepioguuHa cucreMa SIK OCHOBa KiacuQikamlii IPOCTHX PEYOBHH Ta OiHapHMX cnonyk. [lepiogumannit
XapakTep 3MiHHM JISSIKMX BJIACTUBOCTEH OIHAPHUX CIIOJYK.

Ponb mepiosnmyHOrO 3aKOHY B PO3BHUTKY CY4YacHMX INPHPOIAHMYMX HayK. 3B’SI30K PO3MOBCIOKEHOCTI Ta
po3MoaiTy XIMIYHMX €JIEMEHTIB B 3eMHil KOpi, B 3eMHill Kyii Ta KOCMOCI 3 IEpiOJMYHOI0 CUCTEMOIO Ta 3 OyJI0BOIO
aTOMIB.



9.2. 3arajibHuii OIJIsI S- TA pP-eJIeMEHTIB

Oco0nmBocTi OyZ0BH aTOMIB S- Ta p-eJieMeHTiB. [10J0eHHs B MepioqndHii cuctemi. BameHTHi opbitani: s- Ta
p-opbirtami. 3arambHi 3aKOHOMIPHOCTI: BHYTPIIIHS Ta 30BHIITHS NepiogndHicTh. CTyIeHI OKUCICHHS S- Ta P-CJIEMCHTIB.
KoopannamiiiHi aucna s- Ta p-eJIeMeHTIB.

9.3. 3araanumii orasa d-e1emMeHTiB

Ocob6muBocti OymoBu atomiB d-ememeHTiB. IlonoxeHHs B TepioAWvHid cucTemi. BameHTHI opbitami: ns-,
opbiTains, np- Ta (n-1)d-opbiTani. 3MiHa HOTeHIiaMy i0HI3aMil Ta paAiyCciB aTOMIB B MATpyHax. BHHSITOK 1t eIeMEHTIB
miarpynu ckanfiio. CTyneHi OKHCIIGHHS Ta KOOpAuWHauiiHI uncia d-enementiB. IlpocTi pedoBuHHM d-eeMEHTIB.
KoopauHaniiiHi Ta KOMITIEKCHI CIIOIYKH d-eJIeMeHTIB.

9.4. 3aranbHuii orsig BiaacTuBocrei f-eemenrtiB

OcobmuBocti enekTpoHHOi OymoBu atomiB f-enemenTiB. IloJ0KEHHS B MepioAWYHIM CHCTEMi: JaHTaHIIU Ta
akTuHiAM. Po3MuTa mepionuuHicTh. XapakTepHi CTyNEHI OKUCIICHHS Ta KOOpAWHALiiHI uncna. [IpupoaHi Ta mTy4dHi
AKTHHIAH.

PO3/ILJT 4. XIMIS EJIEMEHTIB TA IX HAUBAKJIUBIIINX CIIOJIYK
Tema 10. EneMenTH cbOMOI rpynu

3arampHa xapakTepucTuka eneMmeHTiB VII rpymu. OcoOamBOCTI eNeKTPOHHOI CTPYKTYPH aTOMIB, BAJICHTHICTH,

CTYTICHI OKUCIICHHsI. 3MiHA aTOMHHX XapakTepucTuk eaeMeHTiB VIIA Ta VIIB miarpymm.
10.1. T'igporen

lpporen. I3otomu I'imporeny: mpotid, neiirepiit, Tputiid. [lonoxenus [igporeHy B mepiofnuHiil cucTeMi.
OcobnuBocti OynoBH Ta po3mip atoma rigporeHy. CTyreHI OKHCJICHHS Ta BaJCHTHICTh. BiacTuBOCTI mpocTOi
peuoBnHH. CHONYKH TipOreHy 3 MeTajJaMHu Ta HeMmeTainamu. ['inpuaM eneMeHTiB, iX BIaCTHBOCTI Ta KiacH(ikKarlis.
3aJIexHICTh BIACTUBOCTEH TiIPUAIB Bi TUILy XiMi4HOTO 3B 53Ky Mix ['igporenom i enemeHToM. KomruiekcHi rigpuan.
TBepai po3unHU BOAHIO B MeTaax. CHOIYKH IiIporeHy B O3UTHBHOMY CTYIIEHI OKHCIIeHHs. Baxka Boja.

10.2. T'anorenu

3aranpHa XapaKTEepPHCTUKA MIATPYIH TalloTeHiB: OymoBa aToMiB (ocoOmmBocTi OynoBH atoMa (Topy), po3Mipu
aTOMIB Ta 10HIB, CTYIICHI OKHCIICHHS Ta BaJCHTHOCTI, €JIEKTPOHETaTUBHICT Ta THIN XIMIYHOTO 3B’S3KYy B CIOJNYyKax 3
PI3HUMH elIeMeHTaMH, MOPIBHSIbHA CTIHKICTh MOJIEKYI IPOCTUX PEUOBHH, PO3IOBCIOKEHICTh B MPUPOI, TEOXIMIUHI
0COOIMBOCTI, 130TOIIIS.

CriBctaBneHHsT (I3UYHUX Ta XIMIYHHX BIIACTHBOCTECH TallOTeHIiB. 3MiHa CTIHKOCTI, BiTHOBIIOBAJBHUX Ta
OKHMCHHX BJIACTHBOCTEH TaJOTeHiiB Tigporeny. [1ops1ok B3a€MHOTO BUTICHEHHS TaJIOTEHIB 3 IX CHOJIYK Pi3HHX THIIIB.
[Moniranoreniau.

10.3. TunoBi eleMeHTH MATPYNH rajoreHis

@rop. Ilpocra peyoBuna. dropuj rigporeny ta GTOPUAN METAIIB Ta HEMETaJiB. 3aJeXKHICTh IX BIIACTUBOCTEH
BiJl THITy XIMIYHOTO 3B’s13Ky. ArperaTHUil CTaH Npu 3BHYAWHUX ymoBax. KHCIOTHO-OCHOBHI BiacTUBOCTI. DTOpuan
KHCHIO Ta TaJIoreHiB. 3HaUeHHs CIIOJYK (TOpY B CydacHii TeXHil.

Xnop. @i3nyHI Ta XiMiYHI BIaCTHBOCTI POCToi pedoBUHH. B3aeMois Xiopy 3 BOIHEM. XJIOPHIU SIEMEHTIB, iX
BJIACTHBOCTI Ta Kiacudikamis. Xnopanrinpuan. Ilpaktnane 3actocyBanHs xiuopy. CoisiHa KuCloTa, 11 BIACTHBOCTI Ta
3acTocyBaHHS. TeXHIYHI METOIM OJEpKaHHS COJNSHOI KHCIOTH. JlabopaTopHi Ta MPOMHUCIOBI CHOCOOM OfEpX aHHS
xyopy. Bzaemonisi xsopy 3 Bomoro Ta myramu. Crnosykw Xjopy 3 KucHeM. KHCHEBI KuCiIoTH XJopy Ta iX couli.
XJIOpHYBaTHCTa KUCJIOTa Ta TIMOXJIOPUTH; XJIOPHCTa KHUCJIOTA 1 XJIOPUTH; XJIOpHYBaTa KUCIOTH 1 XJIOPaTH; XJOpHA
kuciora i nepxiopat. Cuila OUX KHCIOT, IX CTiMKicTh. BiracTHBOCTI cosieil KHCHEBUX KHCIIOT XJIOPY. 3aKOHOMIPHOCTI
3MIHM OKHCHO-BIJJTHOBHUX BJIACTHBOCTEI B KUCHEBHX KHCIIOTaX XJOpPY. 3aKOHOMIPHOCTI 3MiHH BJIACTUBOCTEH CIIOJIYK
XJIOPY 3 €JIEMEHTAMH, B SIKUX CTYIEHb OKHUCICHHS XJIOPY 3MiHIOeThCs: -1, +1, +3, +5, +7. Cnosyku XJIopy 3 CTyleHeM
OKHCJIEHHS: 12, +4, +6.

10.4. Minrpyna bpomy

Bpom, Mox, Acrar. ITpocti pesosnnn. ix BractuBocti. Crionyku 6poMy, Oy, acTaTy 3 CTYIIEHEM OKHCIICHHS: -
1, +1, +3, +5, +7. IlopiBHsuIbHAa XapaKTEPUCTHUKA BIACTUBOCTEH CIOJYK: KHCIOTHO-OCHOBHHX, OKHCIIOBAJIBbHO-
BIZJTHOBHHUX, XIMIYHOT aKTUBHOCTI. MeTO/IM 0/1epaHHs POCTHX peuoBUH. Bukopucranus 6pomy, foay Ta ix cromyk.

10.5. Minrpyna Manrany

Masnran, Texrenil, Peniii - npencraBauku d-enemeHTiB. CTyIIeHI OKHCICHHS: KaTIOHOTCHHUI Ta aHIOHOTCHHHN
XapakTep aToMiB, IapaMarHiTHICTh aTOMIB Ta 10HIB, 3[aTHICTb YTBOPIOBaTH KOMIUIEKCHI CIOJYKH, METAJIYHICTh
MIPOCTHX peuoBHH. BiracTuBOCTI MpocTHX pedoBHH. SIBHILE anoTporii.

Cronykn MaHTaHy, TEXHELII0 Ta PEHil0 31 CTYIIEHEM OKHCIICHHS, piBHUM Hyr0. Kap6oHinu. Crionyku MaHTaHy,
TEXHEII0 Ta PEHil0 3i CTyIeHeM OKMCIeHHS +2, +4, +6, +7. IX BIacTHBOCTI: KMIOTHO-OCHOBHI, OKHCHO-BiTHOBHI,
XiMi4Ha aKTHBHICTb.

Tema 11. EneMenTH mocroi rpynu

3aranpHa XxapakTepucTuka eneMeHTiB VI rpynu. OcoO0aMBOCTI eNeKTPOHHOI CTPYKTYpHU: BaJCHTHICTh, aTOMHI Ta
10HHI pajiiycH, TMOTEHINAK 10Hi3allii, CIOPiAHEHICTh M0 enekTpoHy. Tumosi enemenTtn: Okcured, Cymbdyp. 3MiHa
aTOMHHUX XapakTepucTHkK eneMeHTiB VIA i VIB miarpyrm.

11.1. Oxcuren

OcobnuBocti OynoBH Ta po3mipu aroma okcureHy. CTymHeHI OKHCIEHHs, BajeHTHOCTI. Ajnotpormis. XiMiuHi
BJIACTHBOCTI NPOCTHX PE4YOBHH. PO3MOBCIOMKEHICTh B mpupoai. JlabopaTropHi Ta IMPOMHUCIOBI CHOCOOM OnepKaHHS
kucHo. Moro 3actocyBanus. BUKOPHCTAaHHS PiIKOr0 KHCHIO.
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O30H. BnactuBocTi Ta crmocoOu onepkaHHs 030HY. bymoBa Mosiekyiu 030Hy. BukopucTtanHs 030Hy. Posb 030HY
B IIPUPOII.

TunoBi cnonykm okcureHy. Okcuam Ta ix kimacudikaris. Homenkmarypa okcumiB. Ilepokcmmu. Bomaesi
cnonyku kucHIO. Boma. BymoBa monexynu Bogu. EHepreTndna miarpamMa MOJEKYISIPHHX OpOiTajeid MOJEKYIIH BOJM.
@i3uuHi Ta XiMidHI BIacTHBOCTI Boxu. ['imparTy, akBOKOMITIEKCH, KpucTaioriaparu. Tepmiuna qucomianis Bogu. Poms
BoaW B mpuponi. OpnepxaHHS XiMmiuHO yuctoi Boxu. Ilepoxcun rimporeHy. BymoBa #oro Mojexkymnu Ta BIaCTHBOCTI.
OKHUCHO-BITHOBHI BIIaCTUBOCTI MEPOKCUTY T1pOreHy. MeToan ofep>kaHHs Ta 3aCTOCYBaHHS IIEPOKCHIIB METAJIIB.

11.2. Cyabdyp

BynoBa artoma cynedypy, CTyNneHi OKHCIEHHS, BaleHTHOCTi. i3W4Hi BIACTUBOCTI IPOCTUX PEYOBHH.
Anotpomnist. Tlomimopdism. XimiyHi BiacTHBOCTI CipkH. 3actocyBaHHs cipku. CamoponHa cipka Ta 3acodbum ii
BUZOOYBaHHS.

Cynbdinn enementiB. Ix knacudikauis. Tigpocynsdiam. durizporen cymbdypy, Horo ¢isuumi Ta Ximiumi
BiuactuBocTi. Crnocobm oxepxkans. [lomicymbdimun. Cynbdimgm meraniB B npupoxi. IIpakTudHe BHKOPUCTAHHS
CIPKOBOJIHIO Ta CyIb(imiB.

3aranpHa XapaKTEPUCTHKA CIIOIYK CYIb(PYpPY 3 TaTOTCHAMI.

Kucuesi cronyku cynsdypy. Oxcun cynsdypy (IV), iioro BmactuBocTi Ta xapakrepHi peakmii. Cymbgiti Ta
cipuucra kucnora. Xnopuctuit Tionin. [lipocipuncra xucnora. [1omiTiOHOBI KUCIOTH.

Oxcun cymedypy (VI). Cipuana (cynedparaa) kucinora. Cynbdati. OkucHa Ais cipdaHoi (Cyab(paTHOT) KHCIOTH.
[MipocynbdarHa kucaoTa Ta mipocyabhar.

Hancyneparna kucnora ta nepcynbgaru. [lpuHnunu crnocoGiB onepkaHHA cyiibgparHa KuciaoTH. Oneym.
3HaueHHs CyNb(aTHOT KUCIOTH ISl TPOMHUCIIOBOCTI.

Cronyku cynsbypy (IV) i (VI) 3 inmmMu enemenTaMu. Ix B1acTHBOCTI.

11.3. Hiarpyna cejneny

CerneH, Tenyp, [lomnoniii - p-enemernt VI rpynu. Enextponna koH(Diryparis, CTyIieHi OKHCIICHHS,
KOOpAMHAIIIIHHI 9rcia. 3arajabHi 3aKOHOMIpHOCTI BiIacTuBocTeil B psny Cymnbdyp - Cenen - Temyp - [Tomowiii.
3naxomkeHHs B mpupoi. [Ipocti pedoBrHN. CIIOMYKH CeleHy, TeTYpY Ta MOJIOHIFO i CTYICHAMHU OKHUCIICHHS -2, +2, +4,
+6, TX KHCJIOTHO-OCHOBHI Ta OKMCHO-B1JIHOBHI BJIACTHBOCTI.

11.4. HMinrpyna xpomy

Xpom, Momnibaen, Bonsdpam - d-enementu VI rpynu. Enexkrponna xoudirypais atomis. IIpocti pedoBuHU.
Cnonyku Xpomy, Mounioneny ta Bonbdpamy 31 cryneneM okuciIeHHs!, piBHUM Hy:to. KapOoninu. KnactepHi criosyku.

Crnonyku Xpomy, Moni6neny, Bonbppamy 3i cTynmeneM okucieHns +2, +3, +6. Ix Bmactusocti. SBume
KOOpAMHAIIIHOT 130Mepii B okcoxpomaTax (IIT).

Cronyku Xpomy, Moni6neny Ta Bonbdpamy 3i cTyneHem okucienns +6. Ix BmacTusocTi. XpoMoBa KHCIIOTA.
Oxkcoxpomaru, OKCOMOJIi0aTu Ta okcoBosib(pomaru. [Tomimepu okcoaHioHiB. OKHCHO-BITHOBHI Ta KUCJIOTHO-OCHOBHI
BJIACTHBOCTI CIIOJYK €JIEMEHTIB MiArPYIH XpOMYy.

OpepxaHHS MeTamiB. 3HAa4CHHs CIUIaBIB XpoMy, Boib(ppamy Ta MomiOmeHy. IlopomkoBa MeTamypris Ta
MeTalloOKepaMiKka B CyJacHii TeXHiIi.

Tema 12. EnemenTn m’a10i rpynu

3aranpHa XapakTepHCTHKa elleMeHTiB V rpymnu. bynosa atomiB. BaneHTHICTH Ta CTYyIICHI OKHCIEHHS aTOMIB

eJIeMeHTIB. XapaKTep XiMidYHUX 3B’s3KiB B criosykax. [lomiOHiCTh Ta BiaMiHHICTE VA Ta VB miarpym.
12.1. Tunosi eaementn VA miarpynu

A3zor. OcobnuBocTi OynoBu Ta po3mipu aroma a3oTy. Pi3WyHi Ta XIMIUHI BJIACTHBOCTI MPOCTOT PEUOBHHHU.
Crniocobu onepkaHHsl a30Ty. CrocoOu BUIUIEHHS a30Ty 3 MOBITPA. 3HAXOKEHHS a30Ty B NPHPOAi. BukopucraHHs
aszory. Hitpugu. Criocobu ozepkanHsi Ta kiacudikaiis. Awmiak, Woro ¢(i3uuHi Ta XiMmiuHI BIacTUBOCTI, OynoBa
MoJieKysii. KHCIIOTHO-OCHOBHI Ta OKHMCHIOBaJbHO-BIJIHOBHI BJIaCTUBOCTI amiaky. Amiakatu. Coiii amMoOHi0. Amiaw,
iMigu, HiTpUaH. B3aemonis amiaky 3 Bojoro. IIpoMuCIIOBiCTh 3B’si3aHOTO a30Ty. BIumB TemmepaTypu Ta THCKY Ha
piBHOBary CHHTE3y amiaky 3 eJeMeHTiB. Peaknii okucienHs amiaky. ['inpasun: OynoBa MOJIEKYIH, CIOCOOH OJiep>KaHHS,
BJIACTHBOCTI Ta BUKOpUcTaHHs. CoJli TiApa3oHifo.

lNaxokcmiamin: OymoBa MOJIEKYNH, CIOCOOM OJEp>KaHHS, BJIACTHUBOCTI Ta BHKOpUCTAaHHS. OKHCHIOBAJILHO-
BiZIHOBHI peaxii rigpokcuiaminy. Codi riipoKCHIaMOHIIO.

A3zorucroBosHEeBa KHCIOTa Ta i coni. Buxopucranus asuniB. ['anoimai cnomyku asory. Croimyku as3oTy 3
kucHeM. Oxenp azory (I), OynoBa Monekynu, BiacTuBocTi, BuKopuctanus. Oxcun azoty (II), ymoBu Horo yrBopeHHS 3
enemenTiB. OnepxanHs okcuay a3oTy (II), di3ndHi Ta XiMigHI BIACTHBOCTI.

Oxkcun azory (III), O6ymoBa mosekynu, (i3wdHi Ta XiMidHI BiacTUBOCTI. OpepxkaHHs. A30THCTa KHUCIIOTA,
ojaepxkaHHs, 0y/10Ba, BIaCTUBOCTI. HiTpuTn.

Oxkcun azoty (IV), OynoBa Monekynu, AuMepe3allis, oJep>KaHHs, TOKCUIHICTh, XIMiYHI BJIaCTHBOCTI.

Oxkcup azoty (V), CTIMKICTh, XiMiYHI BIIACTUBOCTI.

A30THa KHcI0Ta, Bi3udHI Ta XiMiUHI BIACTUBOCTI, OKHCHIOBAJIbHA [Iisl B PI3HUX yMOBax. TepMiuHa HECTIHKICTb.
“Llapcbka ropinka”. Jumisua azorHa kuciora. Hirparu. Ilpupoani Hitpatn. CydacHi METOOM CHHTE3y a30THOL
kucyioty. IIpakTrdyHe 3Ha4eHHS a30THOI KUCIOTH Ta HITpaTiB. A30TOBMICHI 100puBa. BiOyxoBi peyoBUHH.

[MopiBHsIbHA XapaKTEPUCTUKA KUCHEBUX CIIOJIYK a30TYy.

®ocdop. INommpenicts B npuponi. AnorpornHi Mmoaudikauii pocdopy. OnepxanHs Ta BUKOpUCTaHHS (hochopy
B npomuciioBocti. di3nyHi Ta XimiuHi BiactuBocTi (ocdopy. Kucuesi cnomyku docdopy. Oxcun ¢docdopy (I1I),
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OyZ0Ba MOJIEKYJIH, BIACTHBOCTI, cIocoOM oneprkaHHs. DocdopucTa KUCIOTa, ONEpKaHHS, BIACTUBOCTI. Dochith.
dochopHyBaTrcTa KHCIOTa, Oym0Ba, oepkanHs, BnacTuBocTi. ['imodocditu. Oxcua dochopy (V), OymoBa MoneKyu,
onepkaHHA, BiracTUBOCTI. ['imparamis okcumy docdopy (V). Oprodochopra kucmora. @ocdaru Ta rigpodocdarn.
[ipodochopra ta merodocdopra kucmotu i ix comi. [Homimeradocharu. @ochopHi moOprBa Ta MHIOUI 3aco00M Ha
ocHOBI ocaris. Cymepdocdar, mpenumnitat. AModoc, azodocka.

®ocdaru MeraniB, onepxaHHs, BracTHBOCTI. Docdin, onepkanHsa. CriBCcTaBIeHHS BIACTHBOCTEH (ocdiny Ta
amiaky. Comi ¢ocdoniro. Cronyku docdopy 3 ranorenamu. Heopranidsi moyiiMepu Ha 0CHOBI (OCHOHITPHIXIIOPHIY.
Oxcoxnopua ¢pocopy. [HceKTODYHTIIUIN Ta HAITIBIIPOBIAHUKOBI MaTepialld Ha OCHOBI (ocdinib.

12.2. Ilinrpyna apceny

3arajgpHa XapakTepUCTHKAa €JIEMEHTIB MIATPYNU apceHy. BracTHBOCTI Ta oOAep)KaHHS HPOCTHX PEYOBHH.
Po3noBcromkenicTs B mpupoi. Anorpomist apceny. CriaBu cypMu, BicMyTy. Bukopuctanus apceHy, CypMH, BICMYTY.

ApceHiqu Ta aHTUMOHIIM MeTaniB. ApciH, cTHOiH, BicMyTiH. Peakuis Mapia.

Oxcumn apceny (III), cypsmm (III), Bicmyry (III), BmactuBocti, omepxkanHs. ApcenatHa (III) Ta
antuMoHatHa (III) kmcmorn. Tlimpokcua Bicmyty (III). Apcenitu Ta aHTHMOHITH. TpHXJOpHI apceHy, CypMH Ta
BicMyTy, ix rigpomis. Cymbsdin Bicmyty (IIT). Coui, okcocosi BicmyTy. Oxcnnn apceny (V) ta cypmu (V). ApcenarHa Ta
aHTHMOHATHA KHUCIOTH. ApceHaTH i antuMoHatu. [leHTraxmopua apceny ta cypmu. Cynpdinu apceny (V) i cypmu (V).
Tiocomni apceny ta cypmu. Cronyku BicmyTy (V).

12.3. Hinrpyna Banaaiio (VB niarpyma)

3aranpHa XapakTepHCTHKA €JIEMEHTIB MIArpynH BaHalilo. ByaoBa aToMiB, CTyINeHI OKHCIEHHS, BaJICHTHICTB.
CXWJIBHICTD 10 YTBOPEHHS KaTiOHHOT Ta aHioHHOT (opM. CXMIIBHICTB 10 KOMIUIEKCOyTBOpeHHs. KoopauHaitiitai yucna
B CIIOJTyKaX.

®i3uyHi Ta XiMmiuHI BnactuBocTi MertaniB. Ilpupoani cnoiyku Ta ix mepepoOka. CrulaBu. BukopucranHHs
BaHa/Iit0, HIOOIIO 1 TAaHTATY Ta iX CHOJYK.

Oxcuau Banaziro (11, 111, IV, V). KucnoTHO-0CHOBHI BIacTHBOCTI TiapokcuaiB mMetaiis (V). Ix BimHomIeHHS 10
BOJIY, KUCIIOT, J1yriB. Bananatu, Hiobaru, tantanaru. Banaaitu. Cnionyku okcoBanafiro (1V) (Banaainm).

lanorenign. Xmopuau Banaxito (II, III, IV). Tamorenigm meraniB (V). Tigpomi3 ramorenimiB. KommiexcHi
TaJIOTEHIIN.

Tema 13. EslemenTH 4yeTBepTOi rpynu

3aranpHa XapakTepUCTHKa eleMeHTiB [V rpynu. BaneHTHICTh Ta CTYIiHb OKHCJICHHS €JIEMEHTIB. Xapakrep

XIMiYHUX 3B’s13KiB B criosrykax. [lopiBHsiHHS BiacTuBocTel eneMenTiB IVA ta I[VB niarpym.
13.1. Tunogi exementu IVA migrpynun

Byraeus. OcobmuBocTi OymoBH aToMa BYTJICIFO. AJIOTPOIiS BYTJICHO0. 3HAXOKCHHS BYIJICHIO B HPUPOII.
Tyune onepkanus rpadity ta anMasiB. KapOin. Byriuis sik agcopOeHT rasiB, mapiB Ta pO3UYHMHEHHX PEYOBHH.
aKTHBOBaHe BYriuIsl. XiMi4HI BIACTUBOCTI BIJIBHOTO BYTJICLIO.

Cronyku Byrienro 3 MeTajaMu Ta Hemetanamu. KapOiaun merani, ix kinacudikauis. Bukopucranns kapOiniB B
TexHini. ['paditumm.

CipkoByraenp. Llian. CuamisHa KucaoTH Ta 1i comi. [lianamin. PogarncToBOIHEBA KICTIOTA Ta POTaHIIH.

Tanorenigu Byraemo. ®peonu. dTopomnnacTy.

Kucnesi cnonyku Byraemo. Oxcup Byraemnto (II), OyzoBa Monekynu, ofgepikaHHs, BIacTHBOCTI. KoopauHamiiiai
cnonyku okcuny Byrieirio (1) 3 meranamu (kapOoHinm). BimHoBHI BiactuBocTi okcuay Byrurerio (II). docrew.

Oxcupn Byrnento (IV). ByrineHa kuciota, BmactuBocti. Kapoonaru, 6ikapoonatu. Coui kapOaMiHOBOI KHCIOTH.
Kap6amin.

KpemHiii. BynoBa aroMa, pO3MOBCIOMKEHICTh B IPUPOMI, BHKOPUCTaHHs NpocToi pedoBuHHW. IIpnunHa
BIZIMIHHOCTI XiMil KpeMHito Ta Byrieno. OCHOBHI KDEMHEBMICHI MiHEpaJH - KBapll, CHIIIKATH, aTFOMOCHIIIKATH.

OnepxanHs kpemHioo. ®DisnyHi 1 XiMiuHi BiacTUBOCTI. CIOJNYKM KpPEMHII0 3 MeTajllaMHd Ta HEMeTaJlaMH.
Cunimmy, ix xmacudikaris, sukopuctanag. Kapoopynza. Criomyku kpeMHito 3 ratoreHamMu. KpeMHifipToprcToBOIHEBA
kuciora Ta ii comi. Criosrykn KpeMmHiro 3 BogHeM. bynosa cunaniB. OTpuMaHHs, BIaCTHBOCTI, BAKOPUCTAHHSL.

Kucuesi cionykn xpemsito (II), #ioro npupomnni mogudikanii. Kapriese ckno. KpemuieBi kuciaotu Ta ix codi.
Cuunikarenpb i Horo BUKOpHCTaHHS. 3016 KpeMHeBoi kucinoT. CuitikaT, iX rigpomis. IpuponHi cunikati (MOJIBOBHH
LAk, cirosa, a3oect, kaoiin). CydacHi ysBIeHHS 1po OyaoBy cuirikariB. LlITydHi cusikatu (CKJo, CHTallM, LIEMEHTH).
KpewmHiiliopraniuHi cnoinyku (CHIIKOHH, CHIIOKCAaHH).

13.2. Ilinrpyna repmamniio

3arajpHa XapaKTepHCTHKAa IATPYNH TepMaHilo. BriactuBocTi mpocTtux pedoBHH. Ponb repmadiro. sK
HamiBOpoBimHUKOBOro MeTany. CrutaBu onoBa, CBUHINO. JIympkeHHS. 3HAXOKEHHS B MPHUPOMl, OACpKaHHA 1
BHKOPHCTAHHS MPOCTHX pedyoBUH. PadinyBanHsa onmoBa. BimHOmIEHHS NMPOCTHX PEYOBHH 1O KHCHIO, METATIB, BOAM,
KHCIIOT Ta JIYTiB.

Criostyku eeMeHTIB miarpymnu repmanito 3 kucaeM. Oxcuan i rigpokcuan ososa (II) i ceuniro (II). Comi onoBa
(I1) ta cunro (I1). Cranity, mwrom6iTy. BigHoBmoBaneHi BracTuBocTi cromnyk ososa (11).

Oxcuau repmanio (IV), onosa (IV), cBunmo (IV). I'epmanieBi Ta 010B’siHI KHCIOTH. ['epMaHaTH, craHarwy,
IUTIOMOATH.

Oxcun ceuHio (IV). Cypuk. OKUCHIOBaJIbHI BIACTHBOCTI CHONYK cBUHINO (IV).

Terpaxnopuau repmanito (IV) i omosa (IV). KommiekcHi cnonykn onoBa (IV). Cynbdian omosa (IV) i
TioctaHaTH. CBUHIEBHUI aKyMYJISITOD.
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13.3.I0iarpyna tutany (IVB minrpyna)

3aranpbHa XapakTepHCTHKA elleMeHTiB. bygoBa aromiB. BajleHTHICTh Ta CTyIeHI OKHCICHHS aTOMIiB €JIEMEHTIB.
3MiHa CTIHKOCTI HAaHBHUIIOTO BAJIEHTHOTO CTAaHY MO Tpymi. XapakTep XiMIYHUX 3B’S3KiB B croiykaX. CXWIBHICT 10
YTBOPEHHS aHiOHHOI Ta KaTioHHOi (popM. CHOITYKH OKCOTHTAHY (TUTAHITY), OKCONMPKOHIIO (IUPKOHIITYY) 1 OKcoradHiro
(ragHinyy). CXIIBHICTD 0 KOMIUIEKCOYTBOPEHHS.

KoopannaniifHi uncina aToMiB B crionykax. [IprauHu mogiOHOCTI BIACTUBOCTEH MUPKOHIIO Ta TaQHIFO.

®i3uuHi Ta XiMiYHI BJACTUBOCTI METaiB. BiHOMICHHS 1O KUCHIO, BOJH, KHCJIOT 1 JIyriB. MexaHi3M pO34HHCHHS
METaJliB B CyMillli Q30THOI Ta IJIaBUKOBOT KUCJIOT. BUKOpUCTaHHS TUTAHY.

Oxcuau. Oxcuau tutany (11, I, IV). OcobmuBocti OynoBu okcuay turany (IV). Oxcnam nupkonito (IV) Ta
raguito (IV). TyronmaskicTs mioKcHiB. IX BiIHOmEHHS 10 BOJAM, KACIOT, TyTiB. [lepeBeicHHs B PO3UYMHHI CTIOMYKH.
[MpuHIMIM OfepKaHHS 1IOKCHIB.

INapoxkenan. Iapokenau Turany (11, 111, IV). T'inpoxenan mmpkonito (IV) Ta ragniro (IV). OcobnuBocTti OynoBu
rizpokcuais exemeHTiB (IV). IX KHCITOTHO-OCHOBHI BiIAaCTHBOCTI. BiIHOIICHHS 1O BOAW, KHCIOT, myriB. TutanaTu.
Hupxonaru. anorenign. ['anorenign enementiB (IV). Xmopua tutany (III). Tigpomnis ramoreninis. OkcoranoreHiau.
CriBcTaBIIGHHS BIACTHBOCTEH p- Ta d-€IEMEHTIB YeTBEPTOI TPYIIH.

Tema 14. EneMeHTH TPeTHOI rpynu

3arampHa XapakTepuctuka enemeHTiB Il rpymm. BameHTHICTH Ta CTymeHI OKWCIICHHS EJIEMEHTIB. XapakTep
3MiHH BJIIACTHBOCTEH SIIEMEHTIB B TOJIOBHIH Ta MOOIYHIN MiATpyHax.

14.1. Tunosgi exementn IIIA ninrpynu

Bop. BynmoBa aroma, cTymeHi OKHCIIEHHS, MaKCHUMajlbHa BaJICHTHICTh, THIM TriOpuamsanii atoma 0Oopy B
cnonykax. [lommpeHicTs 00py, 130TOMHUN CKJIaj, 3HAXOKEHHS B MPUPO/Ii, OCHOBHI PUPOJHI crioiyku 6opy. [Ipocra
peuoBuHa, ii OyzoBa Ta BractuBocTi. Onepxanns 6opy. Crionyku 60py 3 MeTanamu Ta HeMeTalamu. bopuny mMeranis.
Bopanu, ix cknan, onep>kaHHsi, BractuBocti. bynosa nidopany. Kommekcni rigpunu. Hitpua Oopy, rexcaroHaiabHUit
Ta KyOiunuii (Oopa3on), Horo BuKopucTaHHA. ['anmoreHingm Oopy. Heoprauiuni momiMepu Ha OCHOBi CHONYK Oopy.
BopodTopucToBogHeBa KUCIOTA, 1i COII.

KucneBi cmomyku 6opy. bopmmii anrigpun. Bopri kmcnortw, ix comi. Bypa, omepikanHs, OymoBa, Timpodis.
[epepobxa mpupogaux OopatiB, cKIagHi edipu OOpHOT KUCIOTH. BUKOpHCTaHHA CIIOIYK O0pYy.

Amrominiidi. BymoBa aToma, CTymeHi OKHCIICHHS, BaJICHTHICTb, THUIMHM TiOpwi3amii, KOOpIWHAIIHHI 4YnCcIa B
croiykax. PO3MOBCIOMKEHICTD, 130TOMMHUI CKIIal Ta IPUPOHI CIIONYKH amoMiHito. [lepepoOka Ookcury i HedemiHy B
OKCHJl atoMiHit0. BupoOHuitBo amrominipo. Pi3udni Ta XiMidHI BIacTUBOCTI amroMiHito. CIUIaBH aqiOMiHIIO Ta iX
Bukopuctanusa. Oxcun amominito. Kopynn, ioro smactuBocti. LTyuni pyOinm. [igpokcun airoMiHifo, #Horo
olepkaHHs Ta BiacTiBocTi. Coil anoMiHilO 1 KHCHEBMICHUX KHCOT. Crioiyku amomiHiio 3 ranoreHamu. Cysbdin,
HITPU ATIOMIHII0. AJTFOMIHATH, OJEPXKAHHs 1 BIACTUBOCTI. ['imposmi3 cojei amomiHiro i amrominatiB. KomruiekcHi
CIIOJIYKH Ta MOJBIHHI cOJli ayrfoMiHit0. ['iApuI alfOMiHIIO 1 amoMOriApuad. BUKOPUCTaHHS CIIOYK aaiOMIHIO.

14.2. inrpyna rasiro

3aranpHa XapakTepUCTHKa EJEMEHTIB MiATpYHmH Taiifo, OymoBa aTOMIB, 3aKOHOMIPHICTH 3MIHH aTOMHHX
KOHCTaHT B miarpymi. Jloka3W BiJHECEHHS Talifo, iHIIFO 1 Talito A0 ToioBHOi (wym moOigHOi) minrpymu I rpymm
nepioAndHol cucTeMu. [lommMpeHicTh, 130TOMHUN CKJIag i OCHOBHI MPHPOIHI CIIONYKH E€JIEMEHTIB MiATPYIH TaNifo.
Opep)kaHHS TaNifo, 1HAIO i Tallil0 3 BIIXOMIB BUPOOHHUIITBA KOJIBOPOBUX MeTaniB. Di3W4HI Ta XIMIUHI BIACTHBOCTI
rayifo, iH0, Tall0, 1X BHKOPUCTAHHS.

3MiHa CTIHKOCTI, KHCIIOTHO-OCHOBHHUX Ta OKHCHIOBAJbHO-BIJHOBHHX BIIACTHBOCTEH CIIONYK TaJif0, 1HIIIO, TaIlil0
31 crynensmu okucyieHust (I) i (III). Cronyku eneMeHTiB MATPYIH Talil0 3 KHCHEM, rajoreHamu Ta cipkoro. Coui i
KOMIUIEKCHI CHIOJIYKH TaJlifo, iHAit0, Tanito. CriocoOu oiepKaHHs Ta BUKOPHCTaHHS CIOJYK Taliito, iH/i0, TaJilo.

14.3. Pinko3emensnni esementu (IIIB miarpyna)

BynoBa aroMiB eJeMEHTIB MIATPYNW CKaHMAIIO 1 JaHTaHiNiB. XapakTepHi BaJCHTHI CTaHH, CTIMKMH CTYIiHb
OKHUCIICHHS. BiTKpHUTTS pigKO3eMeNbHUX €JIEMEHTIB, TIOMHUPEHICT, 130TOMHUH CKIIa/, 3HAXO/KEHHS B MIPHUPOi. SBwie
JIAHTaHIJIHOTO CTHCHEeHH:. BunoOyBanHs, Gi3udHi Ta XiMi4HI BIaCTHBOCTI PiJKO3EMEIbHUX METANIIB, IX BUKOPUCTAHHS.
Okcuan, TiIAPOKCHIN, COMi pimko3eMenbHUX eneMeHTiB. [TonsiitHi comi. KoMIUlekcHI CroOykH, X CTiHKICTh B HU3II
CKaH[iH-iTpili-TanTaH-moTeniil. MeToau pO3IUIeHHS Ta OYHCTKM piJKO3EeMENbHUX eleMeHTiB (10HOOOMiHHa
xpomarorpadisi, eKCTpakiis, ApoOHa KpUcTamizalis coiell Ta (pakuiiiHe OCaJLUKEHHS BaXKOPO3UMHHHUX CIIONYK).
BukopucraHHs clONyK piIKO3eMeIbHUX €JIEMEHTIB y TEXHiIl.

14.4. AkTHHIIN

Cunre3oBaHi enemMeHTH. CHHTE3 HENTYHIIO 1 mIyToHit0. OcoOauBOCTI OyJOBH aTOMIB akTUHiAiB. BimMiHHICTH B
Oy/lOBi €NEeKTPOHHMX LIAPIB 1 B CTYNEHSAX OKHCICHHS JIAHTaHIAIB 1 akTUHIAIB. [IpHHIMIN pO3AiICHHS CyMill ypaHy i
mwryToHiro. Crofyku akTHHiIB 31 crynersmu okucieHus 111, IV, V, VI, VII. Cunre3 TpaHCIUTYyTOHIEBUX €IIEMEHTIB.

Tema 15. EnieMenTH aApyroi rpynu

3aranpHa XapakTepucTuka eneMmeHTiB II rpymu mepioamunoi cucremMu. CXOXICTh Ta BiAMIHHICTH €JIEMEHTIB
rOJIOBHOI Ta moOGiuyHOi miaArpyn. XapakTep 3MiHH BIaCTHBOCTEHl eleMeHTiB mo miarpymax. s-eixemeHTH Il rpymu (Ila
miarpyna). 3araabHa XapakTepucTHKa s-eneMeHTiB 11 rpymm.

15.1. T'onoBHa miarpyna II rpynn

OcobnuBocti enekpoHHoi OynoBu aroma Oepwiito. IlommpeHicTs, 130TONHHMI CKiall, NPHUPOAHI CIIOIYKH
oepwrito. [TepepoOka Oeprtito. TOKCHYHICTH OCPHITIIO Ta HOTO CIIONIYK.

OpnepkaHHS 1 BIIACTUBOCTI MeTaeBoro Oepwiito. BukopucranHs B TexHili Oepuiito Ta ioro cruiasiB. Okcup i
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rigpokcua Oepuiito, iX onepkanHs i BmactuBocti. Comi Oepwimito i OepwmiaTtu, ix rigpomi3. [amoreHimu Oepmiio,
oco0nmmBoOCTi X OymoBu. KoMrnekcHi ciomyku Oepwitito. [TpakTHYHO BaXKIIMBI CITOTYKH OEPHUITITO.

Marsiit. [lomoxkeHHs MarHil0 B mepiomudHiii cuctemi. [lommpenicTs, i30TOMHWE cKilaa, MiHEpald MarHio
(momomiT, MarHesit, KapHAJIIT).

OpneprxaHHS MarHiIo 3 MiHepadbHOI cupoBHHA. CIUIaBH MarHifo, X 3HAYeHHS I cydacHOl TexHiku. Di3mdHi Ta
XimigHi BmactuBOCTi MarHifo. Okcupg Ta riapokcena Margio. Comi MarHito, iX rigpomi3. MarnesiadbHHIA IIEMEHT.
CrojTyKy MarHito 3 rajoreHaMu. BukopucTanHs MarHito ta HOro CIHOJyK.

Jly>)xHO3eMenbHI MeTanu. bynoBa aTomiB Kanbliito, CTpoHLito, Oapiro. I[lommpeHicTb, 130TOMHME CKiIa.
MiHepanu Kanbliito (BamHIK, Kpelaa, MapMyp, TillC), CTPOHLIO (IIEJIECTHH, CTPOHILIaHiT), 0apit0 (BaXKHU IImarT,
Biteput). OnepKaHHs METaNeBOro Kallbllilo, CTPOHLII0 Ta Oapito. Pi3uuHI 1 XIMI4HI BJIACTUBOCTI JY>KHO3EMEIbHUX
MetaniB. Okcuau i rizpokcumu. [iapuan kaneiiro, cTpoHLito i Oapito. [anoreniam i HiTpuan. Po3unHHI Ta HEpO3YMHHI
coui. KoMmiekcoyTBOPIOIOYA BIACTHBICTh 10HIB JTY)KHO3EMEIbHIX METAIB.

TBepmicte Bomam (TMMUacoBa, MmocTiiiHa). Meronm nemiHepaiizaiii Boau. BUKOpHCTaHHS JTy>KHO3EMEIBHHIX
METallB Ta X CHOIYK.

15.2. Hiarpyna uunky (IIB miarpyma)

3araipHa XapaKTEepPHCTHKA CIIEMEHTIB MIATPYHH HWHKY. BymoBa aromiB mmHKY, KamMmito, pryti. Ilomupenns,
i3oTonmHmit ckian. IlpuponmHi cmomyku. OpepkaHHS 1 BHKOPHCTaHHS HHHKY, KamMmito, pryTi. Di3wuHi Ta XiMmidHi
BiacTuBocTi. CIUTaBu IMHKY 1 KaaMito. AMambramu. OKCHIH 1 TiApoKcu . 3MiHa KUCIOTHO-OCHOBHUX BJIACTUBOCTEH
okcuaiB 1 rizpokcuiB B Hu3ni uuHK (II)-xkaamiit (II)-pryts (II). Coni uunky (1), kagmiro (II), pryti (II), ix Tigposmis.
Kommnekcni  cnonyku uueky (II), xagmito (II), pryri (II), onmepkaHHs, ckiai, KOHCTAHTH cTikikocti. LluHkaTw.
Cnonyxku pryti (1), onepsxanns, 0ynosa, BnactuBocti. Oxenp pryTi (1), rinpoxcun pryti (1), coni pryrti (I). Kanomens.
BukopucTaHHs ClONIYK UIMHKY, KaMif0, PTYTI.

Tema 16. EnnemenTu nepuioi rpynu

3aranpHa XapaKTEpPHCTHKA eJeMeHTIiB | rpymu, OymoBa aToMiB eNEMEHTIB TOJIOBHOI Ta IMOOIYHOI MiArpym,
BaJICHTHI eJeKTPOHH, XapaKTepHi CTyIeHi okucieHHs. EneMenTrn moaiOHOCTI Ta OCHOBHI BigMiHHOCTI MeTaniB [A i IB
miArpyn. 3MiHA XapaKTePUCTHK aTOMIB II0 MiATpynaM. 3HaXOKEHHS B IPHPOII.

16.1. JIyxui metanu (IA migrpyma)

3arampHa XapakTepHCTHKa S-MeTaniB | rpymm, enekTpoHHa OymoBa aTtoMmiB 1 iOHIB, XiMiuHI Ta Qi3uuHI
BJIACTHUBOCTI €IIEMEHTIB, IX 3MiHAa B MiArpymi. BimTHOBHI BIACTHBOCTI JIY’)KHUX MeTaiiB. MeToan oOJep KaHHS.
XapaxkTepucTHKa OiHApHHMX CHOJNYK JY)KHHUX MeTaliB. BiacTuBocTi OKCWIB, TipokcuIiB, rigpuaiB. Ilepoxcuam i
Hannepokcuau. Comi. OcoOnMBOCTI JiTitO, MOMIOHICTH HWOro CHONYK 31 CHOJYKaMH MarHiro sIK IposiBa MNpaBHia
JiaroHaabHOI MOAI0HOCTI B miepioauuHiil cuctemi. [1oBilHI Ta KOMIUIEKCHI CIIOJIYKH JIY)KHHX METaIB Ta X 3HAYCHHS B
XiMii pyOizito Ta 1e3it0. BUKOpUCTaHHS JIy)KHUX METATIB.

Harpiii 1 kamiif. 3HaXOIDKEHHS Y TPUPOII, METOJHM OJEpXKaHHs, BUKOpUCTaHHs. OnepaHHS TiJIPOKCHIIB.
Kapbonaru i 6ikapbonatu. Coxa, ciocobu oxepkanns. Hitpatu kaiiro i Hatpito (cemitpu). bionoriuna ponp kamiro i
HATpIIo, KaliiHi 1o0puBa.

16.2. Hinrpymna mixi (IB minrpyma)

3aranpHa XapaKTEpPHCTUKA EJIEMEHTiB, OyqoBa aTOMiB, BaJCHTHI CTaHW, XapaKTEPHI CTYIEHI OKHMCIICHHS.
PosmnoBcromkenicte B npupoxi. Mins. [Ipocta pedoBuHa, (ismuni Ta Ximiuni BractuBocti. Cromyku wmimi (1) i (IT).
Oxcumu mini (I) i (1), rimpoxcunm mimi (I) 1 (IT), iX BmacTUBOCTI, KynpuTH, coi. HaliBIXITUBIIII KOMIDIEKCHI CIIOITYKH
Migi () i (IT). Comyxu mini (IIT), okena, kynpatu. [IpuHImmm nepepoOku cynbGhiTHIX MiTHUX pyA, padiHyBaHHSI Mii.
BukopucranHs Mifi Ta ii crionyk.

Cpibuo. Ilpocra peyoBuna, ¢izuyni i XiMmiuHi BinactuBocti. CrtaBu cpibna, cpidaenns. Cnonyku cpibna (I) —
OKcH, rixpokeuy, coni. KommekcHi cnonyku cpiona (1), ogepskanns, criiikicts, BUkopuctants. Crionyku cpiona (II).
Buno6yBanHs cpibia 3 BiAX0/IiB KOJOPOBOI METaTypril.

3omoto. Ilpocta peuoBuHa, Qizuuni i Ximiuai BmactuBOCTi. OKCHAM 1 TiApokcuam 3o0i70Ta, ayparu. Comi Ta
KOMIUIEKCHI CHONYKH 30Ji0Ta. TerpaxiopoayparHa Kkuciiota. BukopucranHs 3osota i1 Horo cnoiyk. [IpuHummnm
MeTanyprii 3omora. Adinax 3010Ta.

Tema 17. EnemenTu BocbMoOi rpynu

3aranbHa xapakTtepuctuka enemenTiB VIII rpymu. OcobauBocti moOynosu VIII rpynu nepiogndHoi cHCTEMHU.
Enexrponna OynoBa i ctyneni okucnenns exementiB VIII rpynm.

17.1. Hinrpyna reJiro (VIIIA ninrpymna)

Enextponna OynoBa aToMmiB iHepTHHX Ta3iB. Cxuag mMosrekyn. Di3uyHi BIaCTHBOCTI. 3HaXOKEHHS Y MPUPOI.
IcTopis BiAKpUTTS eneMeHTiB miarpynu refito. Criocobu oniepaHHs 1 po3ALIeHHS 1HEPTHUX Ta3iB. BigkpuTTs croimyk
iHepTHHUX ra3iB. XiMiuHI CHOJYKH: (TOPHIM i OKCHAM KCEHOHA, iX OKMCIIOBaJbHI BIACTHBOCTi. DTOPHAHI CIIOIYKH
KPHUITOHA 1 pafioHa. BUKOpHCTaHHS iHEpTHHX ra3iB Ta iX CIOIYK.

17.2. lo6iuna miarpyna VIII rpynu

3aranpHa xapakrepuctrka d-enementiB VIII-B minrpymu. BanenTtHi cionyku eneMeHTiB i 0co0IMBOCTI 3MiHM IO

TOPU30HTAJIBHUX T4 BEPTHKAIBHUX OAMHULSAX MEPIOMIHOT CHCTEMHU.
17.2.1. Tpiaga 3amiza

BynoBa atoMiB, i30TONHUI CKJIaj, MOIINPEHICTh, IPUPOIHI CIIOMYKH. 3MiHa CTIHKOCTI CHOJIYK 3 HAHHIKYNMH
Ta HABUIIMMU CTYIECHSMH OKHUCIICHHS B HU3L 3aJ1130-KO0AIbT-HIKEIb.

3amizo. Ilpocra pedoBuHa, moniMop¢Hi Moaudikauii, X 3HAYEHHS IJIsl BIACTHBOCTEH 3aJli3HMX Marepialis.
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XiMiuHI BIaCTHBOCTI.

Crnonryxu 3aimiza (II): okcun, rigpokcun, coui. Cite Mopa, kapoonatu 3amiza (I1) (cepenniit, kucimii, OCHOBHHUH ).
Cromykw 3amiza (III): okena, 3mimanuit okeup, rinpokcua, gepuru. Comi 3amiza (III), ix rigpomi3. @epaTtu Sk mMOXigHI
3amiza (VI). OnmepxaHHA 1 BTacTHBOCTI (epartis.

Kommnekcni cronyku 3amiza (II) i (III) 3 HeopramiuamMy Ta opraiuauMu jgiraagamu. | excanianodeparu (1) i
(III), xapOowimu 3amiza. XiMi3M goMeHoro mporecy. Oxmep)kaHHS 4YaByHY 1 craimi. YopHa MeTamyprisi SK OCHOBa
PO3BUTKY HapOJHOTO TOCHOAAPCTBA KpaiHu.

KobGanpt. Ilpocra peuyoBuna, ii OymoBa i BmactuBocTti. [lomimopdizm. HaiBaxnmsimi crnmaBu. CrHomyku
kobanbeTy (II): oxcum, rizpokcun, comni npocti Ta kominiekcHi. Crionyku kobansty (III): okeun, rizpokcun, couti npocTi
Ta komIuiekcHi. KoGanbToBi papOu. IIpuHIMnT BUpOOHUIITBA KOOAJIBTY.

Hikens. Ilpocta pedoBuHa, 1i OynoBa, BnactuBocti. [lomimopdism. HikemoBanns. CruiaBu Hikento. CHOIyKH
nikemo (II): okcna, rizpokcun, comi npocti Ta koMrutekcHi. Okcuau Hikemto. [Ipuponni cionyku Hikenro. [IpuHImnm
BHPOOHHUIITBA HIKEJIIO.

17.2.2. IlnaTuHoBi MeTaau

BynoBa aromiB eneMEHTIB TPYIM IUIATHHOBHX MeTadiB. [lommMpeHicTh,i30TONHUN CKiIaj], 3HAXODKEHHS B
npupozi. CamoponHa TuiaTHHA. BumoOyBaHHS €JIEMEHTIB TPyNW IUIATHHOBHX MeTamiB 3 pyd. Pi3wuni Ta XiMidHI
BIIACTHBOCTI METANIB, IX BUKOPHUCTAHHS.

3aKOHOMIPHOCTI B 3MiHI CTIHKOCTI XapaKTepHHX CTYICHIB OKHCJICHHS B CIIONYKaX IDIATHHOBHX METAlliB.
Cnonyku pytenito i ocMmito B cryneHi okucnenns (VIII). Comi pomito (III) i ipunito (III). Cnonyku mananito (II),
wiatuan (II) 1 (IV). [InatuHOXIOPHUCTOBOAHEBA KUCIOTA, i1 coii. dTopuau miaTuHA. POk KOMIUIGKCHHX CIONYK B
XiMii mmaTnHOBUX MetainiB. bynosa i BnactuBocti komiuiekciB miatiau (IV) 1 (11). [HepTHICT KOMIUIEKCIB IUIATHHH,
sIBUILE 130Mepil. BUKOpHCTaHHS CHOTYK IJIATHHOBUX METANIB y HAyIli, XIMIUHIi TEXHOJIOTIT i METULIMHI.

Tema 18. Exounorisi. Be3Binxinna rexnoJiorist

Ponp xiMiuHOi TeXHOIOTIi B BHpIMIEHHI Mpo0IeMH BUKOPUCTAHHS BiIXOIB XIMIYHUX IJIPUEMCTB, TEIUIOBUX
€JeKTPOCTaHIIH, TipHUY0-T00YBHOI MPOMHUCIOBOCTI, MeTamyprii i T.m. BuKopucTaHHS BigXoHiB SK CHPOBHHHU IS
oJlepKaHHA XIMIYHHX MPoAyKTiB. KommiekcHe BUKOpHCTaHHS cHpoBUHHU. CTBOpEHHS O€3BIIXiMHUX TEXHOJOTIH MpH
mepepoO1Ii anaTuTo-HeeliHOBUX Py, UTbMEHITY, MipaOUIiTy, CHIIBBIHITY, IUTAKIB MiPOMETATypPTriiHIX BUPOOHHITB 1
T.1. Poste Iprpo100X0pOHHOT cTpaTerii y po3BUTKY XiMIYHOT IPOMHCIIOBOCTI.
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OPT'AHIYHA XIMIA

Criosrykn  ByrJIemo ix BiacTHBOCTI. Jlkepena opraHidHOi CHpOBHHH. MeToau MOOyBaHHS, OYHWIICHHS Ta
imeHTHdIKaIil OpraHiYHUX CIIONYK, METOAM iX aHaiizy. OCHOBHI THIM CTPYKTYpHHX (parMeHTIiB: MPOCTi Ta KpaTHi
3B'SI3KH, BYTJICIIEBHI CKEINET, PagiKaili Ta (yHKIIHHI TPYIIH.

Tema 1. EnekTpoHHi ysiBJIeHHSI B opra”iyHii ximii

XapaKTepUCTUYHICTh Ta aAUTHUBHICTD BIACTUBOCTEH aTOMIB Ta 3B'A3KiB. B3aeMHUII BIUIMB aTOMIB B MOJIEKYIIL.
XimMiuHHMH 3B'SI30K K TPOsBa CIIJIBHOI B3a€MOIl aToMiB B MoueKyJi. CrpsiMOBaHICTb 3B’s13Ky. MoJeKysipHi opbiraii,
3aco0H IX ONKCY: G- Ta T-3B'A3KH, JIOKAITI30BaHI Ta JIEIOKaIi30BaHl MOJIEKYJIApHI opOiTai.

Tema 2. AlkaHu - HACHY€eHi BYIJIeBOIHI

I'omoutoriunuii psit anKaHiB, HOMEHKIIATYpa Ta 130Mepis, alKiIbHI pagukaid. MeTonu ofepsKaHHs: TilpyBaHHS
HEHACHMYCHUX BYIJICBOAHIB, BIIHOBIIOBaHHA CIOJNYK pI3HMX KiaciB, peakuis Biopua, nexapOOKCHIIOBaHHS Ta
EJIEKTPOITI3 coseil KapOOHOBUX KHCJIOT. XIMiYHI BJIACTHBOCTI aJIKaHiB. [OMOMITHUHHMK TUI pO3pUBY 3B'sI3KiB. BinbHi
pamukamm: (akTOpH, IO OOYMOBIIOIOTH iX BITHOCHY CTaOUTBHICTH. 3arajpHa ysBa IPO MeEXaHI3M JIAHIFOTOBHX
panvKanbHUX PEakiii 3aMilIeHHs B alKaHaX. | aloreHyBaHHs, Cynb(oraJoreHyBaHHs, HITPyBaHHs, OKUCIICHHS.

Tema 3. Osedinu - ByriieBoaHi 3 noaABiiHIM 3B'sI3KOM

[onsaTrTs npo nozBiitaui 3B's130K. EHepris moaBiHOTO 3B’sA3KY, Horo crepeoximis. HomeHkmaTypa ta i3oMepis
omediniB. Peakuii npuenHanai. EnexTpodinsHe NpUETHAHHS TaJOTreHiB, Moiekyn Tumy H-X Ta MexaHi3M IHx
mporieciB, mpaBmio MapkoBHikoBa. PanmkanmpHe mnpuenHaHHs (edekt Xapama). Peakmii oxkmcnenHs. XimiuHi
BJIACTHBOCTI 0-METHJICHOBOI TIpymu, 3'eAHaHol 3 m-3B's3koM. [lojiMepisamist ankeHiB, MeXaHi3MHU IOJiMepH3alil,
karanizaropu [{urnepa-Harru.

Ankanienu, wnacudikanis, i3omepis. HaiiBaxmusinn 1,3-mieHn Ta Meromu ix orpumanHs. CrpspKeHHs
MOIBIHHKX 3B'SI3KiB - e(eKT KoH'foraiii. XiMidHi BIacTUBOCTI 1,3-/Mi€HIB: KaTaliTUYHA TiAPOTEHI3aIlis, eNeKTPOdiIbHE
NPUETHAHHS B YMOBaX KIHETHYHOTO YHM TEPMOAMHAMIYHOIO KOHTPOJIO, JieHOBUH cuHTe3. [lonimepusauis 1,3-aueHiB.
[puponauii Ta MTYYHI KAYIyKH.

Tema 4. AJIKiHM - ByIJIeBO/HI 3 NOTPiIiiHUM 3B'SI3KOM.

Homenknarypa ta i3omepis ankiHiB. CriocoOu yTBOpEHHs MOTPIHHOTO 3B'sI3Ky. XiMiUHI epETBOPEHHS alKiHIB:
KaTaNiTUYHA TiIPOTEHI3allisl, eIeKTpOo(iIbHEe TPHEIHAHHS TAIOTCHOBOAHIB, BOIM, CIHPTiB, KUCIOT. IlepeTBOpeHHS
alleTHICHY B BiHITAIICTHIICH. AJIKIHH K qreHO( . KUCIOTHI BIaCTUBOCTI TEPMiHATIBHAX allCTHIICHIB.

Tema 5. 'anoreHonoxiiHi ByrjieBoaHiB.

lanoreHonoxinHi anipaTHYHUX BYIJIEBOJHIB, iX HOMEHKIarypa Ta izoMepis. Ontuuna i3omepis. CrocoOu
yTBOopeHHs 3B'si3ky C-Hal: 3amilieHHss aToMy BOJHIO, NPHEIHAHHS /0 TMOJBIHHOrO 3B'A3Ky, 3amimieHHs rpymu OH.
Ocob6auBocrti yrBopenHs 3B's3kiB C-F ta C-I. XimiuHI BIaCTUBOCTI rajloreHaNKaHiB: HYKJIeO(iIbHE 3aMillleHHsI aTOMIB
rajoreHiB Ta JierigporajoreHyBaHHs. YsBieHHs nmpo MexaHisMu Sn1, E1, Sn2, E2. IMoniranorennoxinni. Xmopogopm.
Kapbenu.

Tema 6. MeTasioopraHiuni cnoayxku

Meroau OTpUMaHHS, 3aCHOBaHI Ha TaJOTCHOINIOXIJHMX BYIJIEBOJHIB Ta BYIJNIEBOAHIB 3 mimsumenoro C-H
KHCIOTHICTIO. PeakTuB ['piHbspy. XiMIUHI BIACTUBOCTI: B3a€EMOIis 3 KapOOHUTEHUMHE CIIOTYKAMH, BYTIICKHCINM Ta30M,
KHCHEM, BOJIOIO, TOIIIO.

Tema 7. Cniuptu

Hacwueni opmHOaTOMHI CHHpTH: HOMEHKIATypa, i3omepis. knacupikamis. CrocoOuW CHHTE3y CITHPTIB:
npuenHaHHs Boxu 1qo C=C 3B'3Ky, TiIpoNi3 TaJOreHANKaHiB, BITHOBJICHHS KapOOHUTPHUX Ta KapOOKCHIIBHUX
noxigHux. BopHeBuii 3B'130Kk. KucnoTHicTh Ta OCHOBHICTH cnupTiB. [IpuenHanHs cnupriB g0 ojediHiB, aleTHIeHIB,
YTBOpEHHs eTepiB 1 ecrepiB. OKUCIIEHHS CIUPTIB.

Henacuueni crnuprti. bararoaroMHi CIUpTH: eTWJIEHINIKONb, riinepuH. [Ipouecu xenaryBaHHs. [IpakrtuuHe
3HAUEHHs €TUIICHIJIIKOJIIO, TiiiepuHy. [leHTraepiTpur.

Tema 8. IIpocrti edipu - erepu

Howmenknarypa, i3omepis. MeToan otpumanHs. B3aemonist eTepiB 3 KUCIOTaMu, TX pO3IIETIEHHS Ta OKUCIICHHS.
[{uxutiaHi IpoOCTi eTepH, KpayH-eTepH. ENMoKucuIu: yTBOpeHHS, peakiii 3 pO3KPUTTSAM EMOKCHIHOTO IMKIY. BiHinoBi
eTepH, X OTPUMAHHS 3 alleTHIICHY.

Tema 9. Oxcocnojiyku (ajabJerigu Ta KeTOHN)

Howmenknarypa. Crnocobu yTBOpeHHS KapOOHUIBHOI TIpyNU: OKHCJEHHS aJIKeHIB, CIUPTIB, OKCOCHHTES,
rifparaiis ajkiHiB, 030HOJI3, TOWmO. BiTHOBIIEHHs MOXiqHUX KHUCIOT. Enekrponna OymoBa rpymu C=0, T 3B'I30K 3
peaxmiifHoro 3maTHicTIOo. fIKicHi peaxmii anprerigiB. HykmeodinpHi peaxiii OKCOCIONyK: Timparariisi, B3aeMoJis 3i
crimpramu, Gicymbditom Hatpito, PCls. B3aemomist 3 HitporeuBmicHuMu Hykiaeodinamu. Kero-eHonbpHa TayToMepist Ta
XiMiYHI BIACTHBOCTI OKCOCIIONYK, III0 3 HEIO TOB'A3aHi: TaJIOTeHYBaHHS Ta TajJo(OpMHUI po3Maj, HITpyBaHH:, peakilii
KOHJICHCAIIIT 32 Y9acTIO 0-METHICHOBOI rpynu. OKUCIICHHS albJCeTi/IiB Ta KETOHIB.

Henacudeni ampierimu Ta KETOHM, CHOCOOM OJiepXaHHS Ta XiMiuHi BiacTuBocTi. EnekTpoHHa OymoBa
CIPSHKCHUX HEHACHYCHHX KETOHIB Ta {i MposBa B peaKIiifHii 37aTHOCTI nHX croiyk. Kerenu.

JukapOoHinpHI cronyku. HomeHxiarypa Ta knacudikamis. CrnocoOu onepkaHHS Ta XiMI4HI BJIACTHBOCTI.
Crneundika f-IuKapOOHITBHUX CIIONYK, iX 3MaTHICTD 10 XeJaTyBaHHS.

Tema 10. Kap6okcuabHi (kap6oHOBi) KMCJI0TH

OnHOOCHOBHI ai(aTuyuHi KUCIOTH, iX HOMeHKIaTypa. Criocodn oJep>kaHHs: OKMCHEHHS CIIOJIYK Pi3HHX KJIAaciB,

OJIep)KaHHS 32 JJONOMOTOI0 METaJIOOPTaHIYHHUX CIIOJIYK, MajJOHOBOI'O Ta aleTOOLTOBOro edipiB, riapoiii3 MOXiJHUX
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kucioT. EnextpornHa OynoBa kapOokcuiabHOI rpynu. BogaHesi 3B's13ku 3a ii yuacTro. KucnoTHicTh. XiMidHI BIacTHBOCTI
KucIoT. B3aemHi mepeTBOpeHHs PYHKIIOHATBHUX TMOXIAHUX KUCIOT. Byt kapOoHoBi kucnotu. Mua. XKupwu, macia.

Huxap6oHoBi kucinotu. CriocoOu iX ofepxaHHA Ta XiMigHi BacTuBOCTi. OCOOIMBOCTI MaJIOHOBOTO edipy.

Henacrnueni xkapOoOHOBI KHCIOTH. AKpWIIOBA Ta METaKpHJIOBa KHCIOTH, ix ectepu. dymapoBa Ta MaieiHOBa
KHCIIOTH.

ByrinpHa kucnoTa Ta ii moxigni. CevoBuna. docreH.

Anpnerino- ta kero-kucnotu. Cunre3 Kiaiizena. AneToonroBuii edip, #oro rayromepis Ta XiMidHi BIACTUBOCTI.
Peaxiiii i3 3aCTOCYBaHHIM aleTOONTOBOTO edipy.

3araibpHi CIOCOOU YTBOPEHHS TiPOKCHKUCIOT. XiMiuHI BnacTuBocTi. [IpupoHi riAPOKCHKHUCIOTH: TIIKONIEBa,
MOJIOYHa, 510;1yHeBa, BUHHA Ta JIMMOHHA KHCJIOTH.

Tema 11. Hirpocnoayku

Homenknarypa HiTpoankahiB. CriocoOM yTBOpPEHHS HITPOCHOJIYK: HITPYBAHHS aJKaHIB, 3aMIILCHHS aToOMy
TaJloTeHy, OKWCJICHHsA aMiHiB. EmextporHa OymoBa HiTporpymu. XiMmiuHI BIACTHBOCTI HITpOANKaHIiB: TiApyBaHHS,
raJloreHyBaHHA, KOHJCHCAIIl, allUu-HITPO TaAyTOMEpis.

Tema 12. AdipaTuuni aminu.

Homenknarypa, izomepis, emexTpoHHa OynoBa amiHorpymu. CrocoOW OTpHMaHHS aMiHIB: HyKIeo(iTbHE
3aMIlICHHS TaJIOTEHIB, BITHOBIIOBAaHHS HITPO- Ta IHIIMX HITPOTEHBMICHHX CIIONYK, MEpPErpylyBaHHS aMiliB, a3uIiB,
tomo. OCHOBHICTh aMiHIB. XIMI4HI BJIACTHBOCTI: AJNKIIOBaHHS, AIFIIOBAHHS, B3AaEMOMIS 3 HITPUTHOIO KHCIOTOHO.
OxucHeHHs1. YeTBepTHHHI aMOHi#HI coui. [liaMiHu.

Tema 13. Crepeoximisi OpraHiyHUX CHOJYK

XipaneHicTs MoJekyn, S- 1 R-Homenknatypa. Ilpoekuiitni ¢opmynu. Enantiomepu. Paremiuni cyminmi.
Konirypauiiini psgam (D- ta L-). diactrepeomepu: Tpeo-, epitpo Ta Me3o-popmu. OOepraHHs — KoHirypauii.
AcumerpuyHuii cuHTe3. ONTHYHA aKTUBHICTH CHIOJIYK 0€3 aCHMETPUYHOI0 aTOMy KapOOHY.

Tema 14. ByraeBoan.

Knacudikamis ByraeBomiB. MoHocaxapuan: Bigkputa Ta mukmigHa Qopmu. Tayromepis. Peakumii
MoHocaxapuaiB. ['miko3umauit rigpokcmi. CrepeoxiMis MoHOcaxapuiB: D- ta L-psnu, anomepu, emimepu. [Ipoekmitiai
¢dopmymn @imepa Ta Kommi-Tomnenca. MyrapoTtanis ByrieBoxiB. Ju- Ta momicaxapuan. Caxaposa, KpoXMaib,
LEITI0JI03A.

Tema 15. AMiHOKHCJIOTH

HomeHnknarypa, i3oMmepisi, cmocoOM OTPHUMAaHHS aMiHOKHCIOT. EjekTpoHHa OymoBa 0-aMiHO-KHCJIOT, iX
CTEepeoXiMisi, KUCIOTHO- OCHOBHI BJIACTUBOCTI. beraiHu. 3aranbpHi ysBICHHS PO NenTHau Ta 0iku. bynosa OinkiB Ta ix
3HAYEHHS B MIPUPOJII.

Tema 16. AminukJIiuHi crioTyKu.

[uknoankanu, ix Kiacudikaiis Ta METOAM OTpUMaHHS. I3oMepu3amis 1mkiaiB. Teopis mHampyru Baiiepa Ta
cTabinpHicTh HUKIIB. KoHdopmaris Ta i3oMepis aminuKiis.

Tema 17. ApomaTu4Hi ByrjieBoaHi

Bensomn, #ioro enekrponHa OynoBa. ApomarnuHicts. HoMeHkiiaTypa Ta i30Mepisi apOMaTHYHUX BYTJICBOZIHIB.
Criocobu onepkanHs1. MexaHi3M eIeKTpo(iIbHOTO 3aMillleHHS B OCH30JIbHOMY SIIpi: G- Ta T-KOMITICKCH. ENeKTpoHHUH
BIUIMB Pi3HUX 3aMICHHKIB Ha CIIPAMYBaHHS IUX peakuiid. OKucIeHHs OCH30Ty Ta HOr0 TOMOJIOTIB.

Tema 18. ApomaTuyHi rajores- Ta HiTponoxiaui, cyJ1b(poxucIOTH

lanoreHomoxigHi, iX HOMEHKJIATYpa, 130Mepis, CIIOCOOM OTPUMAHHSA. YMOBH, SIKi CIIPHSIOTH TaJIOTCHYBAHHIO B
SO 4K MoOIuHuUi aHmor. Peakuii Hyk1€0]iIbHOTO 3aMillICHHS B apOMaTHYHOMY DPSii.

CynbdoxuciaoTs, criocodu ix OTpuMaHHs. XJIOpaMiHH.

HiTtponoxigHi, HOMEHKIIaTypa, crocoOu iX oaepxanHs. HitpyBaHHs B spo Ta B GiUHMIA JaHIIOT. BigHOBIEHHS
HITPOTPYIH: YMOBH 1 MpoaAyKTH. BUOYyX0Bi pedoBUHU.

Tema 19. ApomaTruyni aminu, Aia3o- Ta a30CNOJYKH

Knacudikanis aminiB, i3oMepis. MeToqu OTpUMaHHS NEPBUHHUX apOMaTHYHUX aMiHiB. OCHOBHICTH aMiHiB.
XiMmiuHI BJIACTUBOCTI: YTBOPEHHS COJIEH, aJKUIIOBAHHS, AlMIIOBAHHS, B3a€EMOJIS 3 HITPUTHOIO KHCJIOTOO, TOIIO.
Jliaminu.

CuHre3 cosyell I1ia30HIIO: elEeKTpOHHa OynoBa, 3B'I30K 31 CTaOIbHICTIO. XIMi4HI BIACTHBOCTI Jia30CHOJYK.
Peakmii 3 BimmiicHHSIM a30Ty: 3aMIlICHHS Jia30TpyI Ha Talioill, BOJACHB, T1IPOKCIIIBHY Ta I1HII TPYIH, B3aEMOJIS 3
apOMaTHYHUMHU BYTJICBOJHAMU. Peakiii 0e3 BUIUICHHS a30Ty: CHHTE3 TiJpa3uHiB, a3UiB, PeakKiii a30CIoIyYeHHS.

A3ocTioNyKH, iX eNeKTpoHHa OynoBa, XiMiuHi BIACTHBOCTI. A300apBHUKH. 3B'I30K MK OyI0BOIO Ta
3a0apBICHHSAM a30CHOIYK.

Tema 20. ®deHoJIM TAa APOMATHYHI CIIUPTH.

Homenknarypa, cmocobu orpumanHs. EnexTpoHHa OymoBa (eHONIB, YMM BOHa BiApi3HAETBCA Bin OymoBH
cruptiB. KucnortHicts denomiB. XiMiuni BracTuBOCTI: peakmii 3a ygactio OH rpymu, BIIMB mi€l Tpymu HA 3[0aTHICTh
apOMAaTHUYHOTO sIJIpa J0 peakiiid eneKkTpodiTbHOTo 3aMimleHHs. BIJTMB 3aMiCHUKIB Ha KUCJIOTHICTH (eHoiB. [ToniMepu
Ha OCHOBI ()EHOJIIB.

J1BoX- Ta TpbOX-aTOMHI (peHOIM: crlocoOM OTpUMaHHS, XiMiuHiI BinacTuBocTi. Enekrponna OynoBa. 3gaTHicTh 10
KOMIUIEKCOYTBOPEHHSI. XiHOHH.

Tema 21. ApoMaTHYHI aJIBAEriTN Ta KETOHN
CnocobM OTpUMaHHS: TiIpoJi3 TEMIHAIBHUX JUTaJIOTCHO-TIOXITHUX, OKHCJIEHHS TOMOJIOTIB OCH30lly 4YH
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apoOMaTHYHHUX CHHPTiB, peakiii dpinens-Kpadrca, ['arrepmana-Koxa. EnexTpoHHul BIUIMB KapOOHIUIBEHOI TPyIH Ha
apoMaTtudHe saApo. XiMiuHI BIACTHBOCTI: OKHCIIEHHS Ta BiJHOBIIIOBAHHS, peakilii NpUETHAHHS, KOHICHCAIl Ta
neperpymyBanss. bersansaeriz, anerodeHoH.
Tema 22. ApoMaTHYHi KHCJIOTH.

Crocobu orpumanHs. KUCIIOTHICTS, 11 3a1€KHICTD BiJ] 3aMiCHUKIB y OEH30JIBHOMY S/Ipi. 3arabHe YSBICHHS IIPO
KOpeJsIiiHui aHami3. XiMiuHiI BIAaCTHBOCTI apOMaTHIHHUX KHCJIOT, X (yHKIIOHAIHHI MOXiIHI.

JukapOOHOBI KHCIOTH, (raneBa kucnora Ta i i3omepu. CriocoOu OTpUMaHHS Ta NMEPETBOPEHHS, MPAKTHYHE
3aCTOCYBaHHSI.

Tema 23. bararosiiepHi apoMaTH4YHI CHOJYKH

I'pyna nudenina: HOMeHKNATypa, cIocoOM onepaHHs, XiMiyHi BiacTuBocTi. CrepeoxiMis AMPEHITLHUX
CIIOJIYK, aTPOIOi30Mepisl.

Ju- Ta Tpudeninmeranu. [louarra npo crabineHi pajgukamy, kapOokaTioHn Ta kapOaHionu. TpudeHninmmeraHosi
6apBHuKH. DTaNeiHN.

Konnencosani apomarnudi conyku. Hadramis, antpanen, peratpes. Criocobu oxepkanHs, Gpi3umgHi Ta XiMidHI
BIIACTHBOCTI.

Tema 24. I'eTepouuk/iuHi croayku

3aranbpHi ysBICHHS PO FeTEPONMKIIYHI CIIOTYKH: HOMEHKIATYypa, Kiacudikanis. Brumms npupoau rerepoaroma
Ha PO3MOJII €IEKTPOHHOI TYCTHHHU B MOJICKYJIi.

[M'stnunenHi rerepouuknu. @Pypan, TtiodeH, mipoda: iX OTpPUMaHHS, apOMATUYHUI XapakTep Ta XIMiyHi
BiacTHBOCTI. Peakii 3aMillieHHs], NpUEHAHHS Ta PO3KPHUTTS LIUKITY.

[T'sTHYneHH] NoJireTepoaTOMHI TeTepOLUKIiYHI crnonykH. [lipa3on Ta iMiga3osl SK CIIOJNYKH, IO BOJHOYAC
MaroTh KHCJIOTHHUII Ta OCHOBHUIA XapakTep, METOIU CUHTE3Y, peaKiliiiHa 34aTHICTb.

Ilectrunenni rerepouukinu. [lipunuH, Woro OymoBa, ofep)KaHHs, XIMI4HI BJIACTHBOCTI, OCHOBHICTh, PEaKIli
eNeKTPO(DITHHOTO Ta HYKJICO(pIEHOTO 3aMIIlIeHHs, KBaTepHi3alis. XiHOJIH.

A3IHM: TUPUMIAWH, TipUOa3WH, Mipa3uH, OymoBa, METONW OJICPXKaHHSA, XIMIUHI BIACTHBOCTi, MPAKTHIHE
3Ha4YeHHS. HiTporeHBMicHI OCHOBH HYKJICTHOBUX KHCIIOT - MTOXiHI MIPUMIIHHY Ta IIyPUHY.

[lecTruneHHi OKCUTeHBMICHI reteporkid. [ pymna mipana. [Tipuiiesi codi.
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PIBUYHA XIMIA
IIpenmer Ta 3amaui ¢iznaHoi Ximii. OCHOBHI eTany po3BUTKY (i3HMYHOI XiMii K Cy4acHOi TEOPETUIHOT OCHOBH
ximii. OCHOBHI po3aiian Ta MeToTu (Pi3UIHOT XiMmii.
Pozain 1. XIMIYHA TEPMOJANHAMIKA
Tema 1.1. Ilepuuii 3aK0H TEPMOIMHAMIKH
XimiyHa TepMonmHaMika Ta ii 3MmicT. OCHOBHI MOHATTS Ta BU3HAUCHHS TEPMOAMHAMIKHA — TEpMOIMHAMIiUHA
cucTeMa, CTaH, MapaMeTpu cTaHy, QYHKINI cTaHy, mpoiecu. Pobora Ta Teruora mpouecy. OGOpOTHI Ta HEOOOPOTHI
npouecu. [lepmmii 3akoH TepMOIUHAMIKH, Horo (GopmyiroBaHHs. Buyrpimns enepris. Extansmis. Poborta Ta 3mina
BHYTPIIIHBOI eHeprii B pi3HUX npouecax. TemIoeMHICTh cepeHs Ta iICTHHHA, 3aJIeKHICTh Bix TeMneparypH. Teruiosi
eeKTH IpHU CTaIOMy THCKY Ta cTaiomy o0'cMmi. 3akoH ['ecca. TemaoTu yTBOpEHHS, TEIJIOTH 3rOpsiHHA. TeIioTH
po3unHeHHs. EHepris XiMi4HOTO 3B'13Ky. 3aJIeXKHICTh TeIUIoBOro eekTy Bij temneparypu. PiBusnus Kipxrodda.
Tema 1.2. Ipyruii 3aKoH TepMOAMHAMIKH
Camo0BUIBHI Ta HecaMoAOBUTBHI mporuecH. @opMymoBaHHS Apyroro 3akoHy tepmoamHamiku. [{ukn Kapso.
Teopemn Kapro—Kmnaysiyca. EnTpormis. 3Mina eHTporii B pi3HHX Iporecax. 3MiHa €HTPOIIii 1307p0BaHOI CHCTEMHU Ta
HampsAMOK mporiecy. CTaTHCTHYHHUI XapakTep Ipyroro 3aKoHy TepMOAWHaMiKu. TepMoanHaMidHa IMOBIpHICTb.
Entpomis Ta imoBipHicTE. @opmyna boxpumana. ITocrynar Ilmanka, aOcomroTHe 3HaYeHHsS eHTporii. Po3paxyHox
a0COIFOTHOTO 3HAYEHHS CHTPOII.

Tema 1.3. TepmoaunamiuHi noTeHuiag n
OO'enHanuii mepmuii Ta APYrMd 3aKOHM TEPMOJMHAMIKM JUIi OOOPOTHHX Ta HEOOOPOTHHX IMPOLECIB.
MakcumanbHa Ta MakcuMalibHa KopucHa poGortu. Enepris ['expmromsia. Enepris [166ca. TepmonmunamiuHi
NnoTeHLiamy. Bu3HaueHHS HampsMKy MPOLECiB Ta CTaHy piBHOBard 3a 3MiHAMH TEPMOAMHAMIYHUX IOTEHIIAJIB.
Xapaxrepuctnuni ¢yHkuii. PiBusHHs ['i60ca — Denmpmronbua. PoGora Ta Terora XiMiuHoro mporuecy. Temiosa
Teopema HepHcTa (TpeTiii 3aK0H TepMoanHaMiKK). XiMIYHHIA OTEHITia, HOro BU3HAUCHHS, BIACTHBOCTI, PO3PaXyHOK.
Tema 1.4. IneanbHi Ta peajbHi razu
InenpHuit ra3. PiBHAHHS cTany. PeanpHi rasu. JIeTkicts. MeToau po3paxyHKY JETKOCTi. Y3aralsHEeHHUN METO
PO3paxyHKy AESKHUX BIACTHBOCTEH Ta3iB (BUKOPHCTAHHS MPUHIUIY BiAIOBIAHAX CTaHIB).
Tema 1.5. ®a3oBi piBHOBarn
®a3oBi neperBoperHs. PiBasanHAa Knaysica — Kiamefipona. Terutora ¢a3oBux mepeTBopeHb. BIumB 3araipHOTO
THUCKY Ha THCK HACH4YeHOI mapu. [IoHATTS CK1aqoBO1, KOMIOHEHTY, cTymeHel csoboan. [Ipasuno ¢as ['i66ca. diarpamu
CTaHy JJIsl OTHOKOMIIOHEHTHHUX CHCTeM. EHaHTIOTPOIHI Ta MOHOTPOIIHI IIEPETBOPEHHSI.
Tema 1.6. TepmoguHamika 6araToOKOMIOHEHTHUX CHCTEM
Po3unHHM, OCHOBHI OHATTS Ta BU3HA4YeHHS. [lapiiaibHi MOJIbHI BEIUYMHH, X BU3HAYEHHSI, BJIACTHBOCTI, METOIU
po3paxyHky. Pigusaus ['i06ca — J{rorema. TepMoauHaMivHI MOTEHIAIH ra30BUX CyMilIed. [aeanbHi Ta HECKIHUEHHO
po30asJieHi po3unHu. PeanbHi po3yrHU. AKTUBHICTD, KOe(imieHTH akTHBHOCTI. CTaHIapTHU3aIlis aKTUBHOCTI.
Tema 1.7. I'eTeporeHHi piBHOBaru y 6iHapHux cucreMax
Tuck mapu Hag po3unHOM. 3akoH Payns Ta BigxuiieHHs Big Hb0r0. Po3unHHICTE ra3iB. 3akoH ['eHpi. 3anexHICTh
PO3YMHHOCTI Ta3iB Bix TemrepaTypu. Po3paxyHOK THCKY i ckiaxy mapu Hajx po3unHoM. Ilepmmii 3axon KoHoBanosa.
[IpaBwno Baxens. [iarpamm crany "3araipHUE THCK — ckian', "Temmeparypa kumiHHS — ckinaxa'. Ileperonka
(pextudikarist). AseorpomHi cymimi. [pyruit 3akoH KonoBamoBa. Po3umMHHICTE TBEpIMX PEUOBHH. 3alCKHICTH
imeanpHOT PO3YMHHOCTI Bix Temreparypu. PisuasHus lpenepa. Kpiockomis. EGymiockomis. OcMoc, OCMOTHYHHIA THCK.
[Hiarpamu ctany TBepae Tino — piamHa. TepMiunmii aHami3. CHCTEeMHU 3 YTBOPEHHSIM XIMIYHHX CITONyK. EBTekTHKa Ta
nepurekTrka. CrcTeMu 3 0OMEKXEHOI0 B3a€MHOIO PO3YNHHICTIO KOMIIOHEHTIB.
Tema 1.8. TpuKOMNOHEHTHI cUCTeMHU
300paxkeHHsI CKJIay TPUKOMIOHEHTHHX cucteM. TpukyTHuk ['160ca — Po3eboma. O0'eMHI miarpaMu craHy Ta ix
po3pisu. PiBHOBara piguHa — TBepaa (aza. B3aemMHa po3uMHHICTH TPHOX PimuH. PO3YMHH JBOX COJICH i3 3arajibHUM
ioHOM. Po3mozin pedoBHHM MiX JBOMa pOo34WHHUKAMH. 3aK0oH po3nonairy Hepacra. Excrpaxmis.
Tema 1.9. Ximiuna piBHOBara
3akon nii mac. KoHcranra XimMiuHOI piBHOBaru, criocodu ii mpejacTaBiIeHHS Ta 3B'SI30K MK HUMH. PiBHSHHA
i30TepMu XimMiuHO1 peakuii. XiMiuHa CHOpigHEHICTh. BruiuB 30BHIMIHIX ()aKTOPIB HA MOJIOKEHHS XIMIYHOI pPiBHOBAru.
[MpuHnmn pyxiauBoi piBHOBaru. 3aJie)KHICTh KOHCTAHT PIBHOBAarW BijJl THCKY Ta TeMIeparypd. XiMiuHI piBHOBard B
reTepOreHHHX cucTeMax. Po3paxyHOK piBHOBar.
Tema 1.10. TepmoanHaMika MOBepPXHEBUX SIBUIILY
Mesxa noziny nBox ¢a3. [loBepxueBuii Hatar. TepMoanHaMika MOBEpXHEBOTO mIapy. Ancopouis, [3oTepmu Ta
i300apu amcopOuii. dyHmaMeHTandpbHe ajcopOmiiHe piBHAHHSA [100ca. AjmcopOliiss Ta3iB Ha TBEPAMX TOBEPXHSIX.
MonomouekyssipHa aacopouis. Teopis Jlearmropa. [Tonimonekynspra agacopOitis. OcHoBHI ysiBneHHs Teopii BET.
Tema 1.11. EneMeHTH CTATHCTUYHOI TEPMOAMHAMIKH
OCHOBHI TIOHATTS CTATHCTUYHOI TePMOIMHAMIKNA. MeXaHIYHUI CTaH MOJIEKYJISIPHOT CUCTEMH. 3aKOHHU PO3IOILTY
Makcgemna — boneimana, @epmi — ipaka, bose — Eiinmreitna. CTaTHCTHYHI CyMH 32 CTAaHOM [UTS Pi3HUX QOPM pyxXy —
MOCTYNAJBHOTO, KOJHMBAJIBHOTO, 00epTambHOro. Po3paxyHOK TEpMOIMHAMIUHHMX BEJIMYWH UL il€allbHUX CHCTEM.
MikmonexkynsipHi B3aemonii. Kondirypaniinuii iHTerpan Juisi peajgpHOro rasy. Po3paxyHOK KOHCTaHT XiMIYHHMX
PIBHOBAr B iZieaIbHUX ra3ax METOAOM CTaTHCTHYHOT TEPMOJUHAMIKH.
Pozain 2. PO3UYMHU EJIEKTPOJIITIB
Tema 2.1. EnexkTpoaiTnyna qucouiamis
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EnextpomitnaHa amcorianiss B po3unHax. Teopis Appeniyca, ii Hemomiku. ConbBartamis. Teopis bophHa.
AKTHBHICTh Ta KO€(]IIiEHTH aKTHUBHOCTI i0OHIB, CEPEIHLOIOHHI BEIMYWHHU. BIUTUB pO3YMHHHKA Ha EIEKTPOJITUIHY
nmucoriamniro. Teopis M. A. [3maiinoa.

Tema 2.2. Teopist po34nHiB CHIbHUX €JEKTPOJIITIB

Mixionni B3aemomii. lomna cmma pos3umnHy. I[IpaBmio ioHHOI cmim. OCHOBHI mToJoXeHHA Teopii [ebas —

I'roxkens. Po3paxyHok eHeprii MixkioHHOT B3acMopii. Po3paxyHok koedimieHTiB aKTHBHOCTI.
Tema 2.3. IoHHi piBHOBAaru B po34nHAX eJ1eKTPOJIITIB

Po3unHn cinabkux enektpoiitiB. KoHIEHTpalliiiHa Ta TepMOIUHAMIYHA KOHCTAHTH mucoriiaiii. KucioTHo-
ocHoBHi piBHoBaru. Teopist bpencrena. Knacugikarist pozunnaukis. Jucounianis Boau. pH. [nnukaropu. InankaTopHuii
Meron Bu3HaueHHs pH. Kpusi TurpyBanHs. PO34MHHICTE MalOpO3UYMHHUX €J1eKTpoiTiB. JJ00yTOK pPO3YMHHOCTI.

Tema 2.4. HepiBHOBaXKHi IBMIIIa B PO3YHHAX €JICKTPOJIITIB

Enextpuuna npoBigHicTh po3unHIB. [IuTOMa Ta MOJSIpHAa ENEKTPUYHI MPOBIJHOCTI, 3aJEXKHICTH iX BiA
KoHIeHTpaii. PyxomicTs i0HIB Ta 3akoH Konppayma. Uncia nepeHocy, MeToaH iX Bu3HaueHH:S. EnexTpodoperndanuit
Ta penakcamiitanii epext. EQexrn Bina ta Jlebas — @anpkenrarena. PiBasaas Onzarepa. KoHnykromerpis.

Po3nin 3. EJIEKTPOXIMIYHI EJIEMEHTHU TA EJIEKTPOXIMIYHI ITPOLIECH

Tema 3.1. EnexkTpoaHna piBHoBara

Enexrpoximiuni mporecu. Enextpopymriiina cuma. TepMoanHaMika eIeKTPOXIMIYHUX elleMeHTiB. EnexTponw,

TUTH enekTpoaiB. CTaHTApTHI eNeKTpoAHi moteHianu. PiBasaas Hepaera.
Tema 3.2. EnexrpoximivHi kosa

Teopii BUHUKHEHHS €JEKTPOJHOTO IOTEHLIANTy Ta eJeKTpopywiiHoi cuimu. [loBepxHeBHii, 30BHIIIHIA Ta
BHYTpilHii norenuiany. [lorennianu [aneBani i Bonbra. [anbpBaHi-NOTEHIad Ha MeXaxX MeTal — MeTaj, MeTal —
po3unH. CkianoBi enekTpopyiuiitnoi cumu. [lpuHunmnu kmacudikanii enekTpoxXiMiuHUX Kil. THIN eleKTpoXiMIuHHX
k. KoHneHTpauiiiHi Ta XiMiyHI Kojia. 3aCTOCYBaHHs €JIEKTPOXIMIYHMX KT JJIsl BUBYEHHS DIBHOBAr y pO3YMHAX
enektponitiB. [loTeHmioMeTpHUYHEe THUTPYBaHHA. XIMidHI Kojla AK JDKepelia eNeKTPUYHOI eHeprii. AKyMYJISATOpH.
[ManuBHI eneMEHTH.

Tema 3.3. [loaBilinnii eJieKTpUYHUI IAP
HA ME:Ki eJIEKTPOJA — eJIeKTPOJIIT

EnexrpokineTnyHi sBumma. EnexTpokaminspHi sBuma. OCHOBH Teopii eNeKTpoKamisipHuX sSBUI. [loTeHmiamu

HyJTBOBOTO 3apsay. Enexkrpokamninapai kpusi. PiBasaHs Jlinnmana. Teopii mOABIHOTO €IEKTPUIHOTO MIapYy.
Tema 3.4. KiHeTuka eJ1eKTpPOIHUX NpoueciB

3akonn Dapanes. Enextpoanainiz i kKyjaoHomerpis. Enextponna nossipusanis. KoHneHTpauiiiHa nonspuzartis.
Judysiitna nepenanpyra. EnekrpoximiuHa nepenanpyra. KiHeTHka AesSKUX €IEKTPOAHUX MPOLECIB — €JIEKTPOIITHYHE
BUJIIJICHHSI BOJIHIO, KHCHIO, €JIEKTPOXiIMiYHE BHIUICHHS MeTaliB. Kopo3is.

Pozpin 4. XIMIYHA KIHETUKA TA KATAJII3
Tema 4.1. @opMmajibHa KiHETHKA

IIBuaxicte peakirii. OCHOBHUIA MTOCTYNIAT XiMiYHOI KIHETUKU. MOJEKYISApHICTH Ta MOPSAAOK peakiii. KoHcTanTa
mBHAKOCTI peaknii. OXHOCTOPOHHI peakimii mepmioro, Xpyroro, N-HOro MOPSAKY. MeToau BH3HAYEHHS IOPSAKY
peakmii. CxmagHi peakmii — JBOCTOPOHHI, mapaienbHi, nocmigoBHi. [IpuHiun cramioHapHocti BonenmreiiHa.
3anexxHICTh IIBUAKOCTI peakmii Bix Temneparypu. PiBHsHHS Appeniyca. Enepris axtiBamii. Jlaimrorosi peaxiii.
KineTnuHi 0cOONMHMBOCTI PO3raly)KeHUX JAHIIOTOBHUX peakiiil. [TliBocTpis cranaxy. Temmosuii BUOYX.

Tema 4.2. Teopii ximiuHoi KiHeTHKH

Teopiss akTUBHMX cHiByAapiB. PiBHAHHA sl KOHCTaHTH IIBUAKOcTi. EHepris  aktuBamii  Ta
nepeeKCIoHeHIIHHN MHOXKHUK. Crepuunuii daktop. Teopis mepeximHoro craHy (aKTHBOBAaHOTO KOMILIEKCY).
OcHoBHe piBHsiHHA Teopii. TepmonuHamiunumii acmekt Teopii. EnTpomist axtuBauii. CriBCTaBieHHS TeOpii.
Monomonekyisipai peakiiii. Cxema Jlingemana. Teopii XinmensByna, Kaccens, Creiitepa. Peakuii B po3unnax. Bruius
pPO3UMHHMKA Ha MBHUIKICTH peakmii. PoTtoximiuHi peakuii. Ememerapni ¢otopeakunii i mporecu. KBantoBuit BHXin.
KinetnyHi piBHSHHS (OTOXIMIYHHUX peaKIiil.

Tema 4.3. KaragiTuuni peakuii

BusnaueHHs katanizy. 3aransHi NPUHIWNK KaTaliy. 3HAUE€HHS KaTaliTUYHHUX IponeciB. ['OMOreHHUH Karaiis.
Kucnorno-ocHoBHuii karani3. KiHernka i MexaHi3M crieru(pi4HOro KHCIOTHOTO KaTaii3y. ['eTeporeHHmil Kataiis.
AKTHUBHICTD Ta CEJICKTHBHICTH KaTalli3aTopiB. OTpyeHHS KaTaii3aTopiB. AKTHBHI IIEHTPH T€TEPOreHHUX KaTalli3aTopiB.
Ponb ancopOuii y KiHETHINI TeTepOreHHHMX KaTaJliTHYHMX peakuiid. EHepris akTuBallii reTeporeHHUX KaTaliTHYHHX
peaxmiii. Heomnopigmicte moBepxHi. Haneceni karamizatopu. Teopis MynsTumieriB bamangina. I[IpuHIHIM
T€OMETPUYHOI Ta eHepreTHyHoi BimnoBigHOCTI. Teopis ancambneit Ko6o3eBa. BusHaueHHs ckIaqy akTUBHUX IIEHTPIB.
EnextponHi Teopii katamisy.
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KpuTrepii oniHroBaHHS

Ex3amMeHnarniiftauii Oi1eT 711 MUCbMOBOI pOOOTH MICTUTH 8 3aB/aHb, 3 SKUX 4 SK MPABHUIIO,
PO3PaxyHKOBI 3ajadvi, SKi OXOIUIIOKOTH Pi3HI po3aumM Ximii. MakcuManbHa OIIHKA 3a 3aBJaHHS
(3amauy) ckiamgae 12 — 13 OamiB. OmiHka 3a 3aBaaHHs (3a/1a4y) BHCTABIIETHCS y BIJICOTKAaX Bij
MaKCHUMaJIbHOI BIJINOBITHO JO BiJICOTKY NpaBWJIBHHUX BiAmoBiged. 3aranpHa cyma OaiiB BCiX
3aBranb — 100.

[Tpu ouiHtoBaHHI O€pyThCS 70 yBaru Taki (PakToOpH:

1) 3aranmpHe po3yMiHHS JIOTIKM BUPIIICHHS 3a]1a4i;

2) mpaBWIBHICTh HamucaHHS (OpMyNT XIMIYHMX CHONYK, BHU3HAUYEHHS BAJIEHTHOCTI Ta
CTYIICHIB OKMCHEHHSI, 3aps/IiB 10HIB;

3) 3HaHHA TOJOBHMX XIMIYHMX BJIACTUBOCTEH OCHOBHUX KJACiB XIMIYHHX CIIOJIYK
(opra"iyHMX Ta HEOPraHIYHUX ),

4) npaBUIIBHICTH HAITMCAHHS PIBHIHD XIMIYHUX PEaKIlii, B TOMY YHCIi OKHCHO-B1IHOBHHX;

5) NpaBUIIBHICTH HAMMMCAHHSA CTPYKTYPHUX (POPMYJ peYOBHH (B MEPIIY Yepry, OpraHiuHUX);

6) TpaBWIBHICTH BXXMBaHHSA XIMIYHOI HOMEHKJIATYpH, BMIHHS JaTH Ha3By PpEYOBHHI 3a
¢bopmyoro Ta 3anucatu GopMyiy 3a Ha3BOI;

7) 3HAHHS OCHOBHHUX CIIBBIAHOIIECHb JJISI KUIBKICHHX PO3PaxXyHKiB — BMIHHA OOYHCIHTH
KUIBKICTh PEYOBHMHHU, MOJIIPHY Macy, MacoBY YacTKy, KOHLEHTpaIlifo, BMIHHS BXHBAaTH 3aKOHU
iIeapHUX ra3iB UIsl OOYMCIICHHS 00’ €My, TUCKY Ta BiTHOCHOI TYCTHHH Tra3iB;

8) mpaBUIBHICTH ApU(METHYHHUX PO3PAXYHKIB;

9) npaBWIBbHICTH B)KUBAHHS OJWHUIH BUMIPIOBAHHS.

MaxkcumanbHUM OaloM OLIHIOEThCS MPAaBMIIBHO PO3B’si3aHa 3a7aya 3 YpaxyBaHHSAM BCiX
(dakTopiB, IO BKa3aHi BUIIIE.

Oninka Bume 85% Big MakcUMaiabHOI BUCTABISIETbCS B pasi MPaBHIBHOTO B IIIOMY
pO3B’si3aHHS 3a7adl 3 HE3HAUYHUMHU apU(PMETUYHUMU TOMHUIKAMU a00 HEBIPHUMH OJAMHULISMU
BUMIpPIOBaHHS.

Ominka 70-85% Big MakCHMaiIbHOI BUCTABISIETHCA B pa3i MPaBUIBHOTO NUISIXY PO3B’sSI3aHHS
3ajJjaui Ipy HasIBHOCTI OUIBII CYTTEBUX MOMMUJIOK, SIKI BIUIMBAIOTh HA KIHLIEBUI pe3yibTar.

Ominka 50-85% Bix MakcUMalTbHOI BUCTABIISIETHCS 32 YACTKOBE PO3B’A3aHHA 3aja4i abo B pasi
HasIBHOCTI J1y’K€ CEpHO3HUX MOMMUJIOK.
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