MiHicTepcTBO OCBITH 1 HAyKU YKpaiHu
XAPKIBCBHKIIT HALIIOHAJILHUI VHIBEPCUTET IMEHI B. H. KAPA3IHA
XimMiuHU# (aKyJIbTeT

«3ATBEPJIXYIO»

HHPOI'PAMA

ATECTAIINHOTO EK3AMEHY 3 XIMIi

nepinii (0akaaaBpChbKHii) pIBEHb BUILOT OCBITH
3a OCBITHBO — NPO(ECIMHOI0 MPOrPaMor0 «XiMish»
CrnemaneHicTh 102 Ximis

(mmst cTyIeHTIB 4 Kypcy JE€HHOI Ta
32049HO1 (pOpM HABUAHHS)

3aTBepKEHO Ha 3aci/laHHl BYCHOI paJid XIMIYHOTO (PaKyJIbTETy
[Tpotokon Ne 2 Bim « 17 » srotoro 2023 p.

3acT. roJI0BY BUEHO1 pajau V%/’” Makcum KOJIOCOB

bre

XapkiB 2023



AHAJIITUYHA XIMIA

[peamer Ta 3amaui anamitiyHol Ximil. Knacudikariss MeToaiB XiMiuHOTO aHaii3y: XimiuHi, Qi3uyHi, (izuko-
XiMi4Hi, OIOJIOTIYHI METOJAM; METOAM BHSBJICHHS, PO3NOIULY Ta BU3HAYEHHS; CTPYKTYPHHH, EJIEMEHTHHH Ta
KOMITOHEHTHHH aHali3; Makpo-, Mikpo- i yiabpTpamikpoanaini3. Kimacugikanis 00'ektiB ananizy. OCHOBHI eTany pO3BUTKY
AHAJITUYHOI XiMil, i1 poJIb y PO3BUTKY IPUPOA0O3HABCTBA, TEXHIKN, EKOHOMIKH.

Po3nin I. 3ATAJIBHA XAPAKTEPUCTHUKA METOIB AHAJII3Y
Tema 1.1. MeTpo.1oriuni XapakTepucTHKH METOIB aHAJI3Y

OCHOBHI TIOHSTTS METpPOJIOTii: BUMIPIOBaHHSI, METOAM 1 3aco0M BHUMIpIOBaHHS, BU3Ha4eHHS. [loxuOkm
BHAMIpIOBaHb, CHCTEMAaTH4HI Ta BHUMAAKOBi. [[OKa3HUKH SIKOCTI pe3yiabTaTiB BHUMIPIOBaHB: TOYHICTh, MPaBUIBHICTE,
BiITBOPIOBaHICTh, 301KHICTB.

OmuHUII BHUMIPIOBaHHSI XIMIYHOTO CKIAAy. AHANTHYHANA CHUTHaI. ['pamyroBaiibHa XapaKTEpHUCTHKA,
rpanyroBanbHa (QYHKIIS, rpaxytoBanbHui rpadik. Kinacudikaris Merozni 3a criocodoM BUMIpIOBaHb (TIPsIMi METO/H,
METOJIY MOJISIPHOT BIACTUBOCTI, METO/IH JI0JIAHKIB).

Meroauka BumMiptoBanHs xiMmiynoro ckiany (MBXC). OcHOBHI METpONOTidHI XapaKTepUCTHKH METOJIB Ta
Metoguk BXC (rpanuili miama3oHy KOHIICHTpAIid, [0 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 (arperaTHUH cTaH, 3aBa)karodi 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, Ta30NOMIOHINX PEYOBHH: . TOMOTEHI3aIlisT, CKOPOYCHHS i 30epiraHHs MpooOw.
Heo0xigHuii po3mip mpoou.

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

Criocobu mepeBeieHHS mpoOu y (GopMmy, HEOOXiMHY Ui JaHOTO aHalli3y: PO3YMHCHHS, 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. CraTucTU4HI MeTOAU 00pPOOKHM pe3yJIbTATIB BUMIPIOBaHb.

Hopmanbhuit  po3mozin BumamkoBuUX MMoxHOOK. [eHepampHa cykymHicTh. Bubipka 3HaueHb. J[loBipua
nmoBipHicT. CepenHe apupMeTHYHe, CTaHIAPTHE BIOXWICHHS, AWcHepcis. BusaBiaeHHs mnpomaxiB. OOUYHCICHHS
nmoBipuoro miamazoHy. [TopiBHSHHS cepenHiX 1 Jaucrepciii MTBOX METOIB aHamizy. UWclio BU3HAYEHB, IO 3a0e3medye
3aJlaHi TPaHMUIIi JOBIPYOTO iHTEPBAIY.

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

CriocoOu OIIHKK MPaBHJIBHOCTI PE3yJbTATIB aHAII3y: 3aCTOCYBaHHS CTaHAAPTHHUX 3pa3KiB CKJIaIy, METOJ
JIOJTAaHKIB, METO]] BapPiIOBAHHS HABAXKOK, CIIIBCTABJICHHS 3 PE3yJbTaTaMH, OJICPKAHUMHU IHIIMMH METOJAMH aHAJII3Y.

Pozpin II. METOJU PO3AIJIEHHS I KOHLIEHTPYBAHHS
Tema 2.1. KinbKicHi XapakTepucTHKH MeTOiB Po31iJieHHsI, KOHIeHTPYBaHHA i MacKkyBaHHs. ExcTpakuis
i copOuis.

Koedoimient posnogimy. Crymine BumydeHHs. KoedimieHT posmgineHHs. EQexTHBHICTH pO3AITICHHSA: TOBHOTA
BHIINICHHS 1 CeNeKTHBHiCTh. ONTHMI3allis TpoIeciB PO3MUICHHS NUIIXOM Bap'toBaHHS pH, KOMILIEKCOYTBOPEHHS,
OKHCHO-BITHOBIIIOBAIbHUX peakiiil. MackyBanHs. KoedilieHTH MacKkyBaHHS.

Excrpakiis. 38’130k MiX KOe(ili€eHTOM i KOHCTaHTOIO po3noaury. CTyniHb eKCTpaKmii, KOHCTAaHTa eKCTPAKLIl,
pH naniBexctpakuii. EkcTparenTy muist po3iieHHs 1 BUAUJICHHS 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. Kpucramiuai i amopdri ocamu. Brums
MIEpEeHaCHYCHHS Ha CTPYKTYpPY Ocany. 3aJieKHICTh PO3YMHHOCTI BiJ CTPYKTYpH i po3Mipy YacTHHOK ocamy. Ilpomecn
IIpH BHU3PIBaHHI Ocaly: MEpeKpUCTai3allis i arperamis HEpBUHHUX YaCTOK, OCTBAJIBIIBCHKE BH3PIBaHHSI, 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 0Ca/KEHHSIM Ha KOJIEKTOPI.

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

Po3nineHHsI KOMIIOHEHTIB METOJZIOM OCaJUKEHHs. UeproBicTh yTBOPEHHS 0ca/liB. 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 MeTO/IiB BUABJIEHHS
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AHaJITHYHI peakiii y po34yuHi 1 Bi3yasbHi e()eKTH: BHIUICHHS Ocaay YW Tady, YTBOPSHHS 3a0apBICHHX
crionyk. OpraHiydi peareHTH sl BUSBJICHHS HEOPTaHIYHMX KOMITOHEHTIB. DYHKIIOHANBLHO-aHANITHYHI TPYIH, iX
po3MimeHHs B MoJeKyJi peareHTy. CeNneKTHBHICTH peareHTiB. [IiIBHIIEHHS CENEKTHBHOCTI aHAIITUYHUX peaKmii
IISIXOM PO3JUICHHS Ta MacKyBaHHA KOMIIOHEHTiB. MeXa BHSIBICHHS SIK METPOJIOTIYHA XapaKTEPUCTHKA METOMIB
BUSIBIICHHS.

Tema 3.2. SIkicHumii ananis

JpoOuuit i cucremarnuHuii aHanmiz. CxemMa CHUCTEMaTHYHOTO aHANi3y SIK CIIOJYYEHHsS METOJIB PO3AUICHHS 1
BUSIBJICHHS. [IpHHIUIN PO3MOALTY KOMIOHEHTIB Ha aHAJITUYHI TPYIH Ha IPUKIIAAI KHUCIOTHO-OCHOBHOT CXEMH aHaJi3y
KaTiOHIB. [HIII cXeMHU CHCTEMaTHYHOTO aHajdi3y KarioHiB. CHCTEMaTW4HHWI aHali3 aHiOHIB, BIIMIHHOCTI Bi aHamizy
KaTiOHIB.

®Di3u4HI METOIU BUSBIICHHS €JIEMEHTIB. EMICIitHUI CIeKTpabHUIA aHAaTi3.

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. Dopma oca/ukeHHS 1 rpaBiMeTpudHa (QopMa, BHMOTH 1O HHUX.
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
cuia, TeMIlepaTypa, KOHKYPYIOdi peakuii, HaJaJuulmIoK ocamkyBada). OILiHKa BTpar, 3yMOBIICHHX PO3YHHHICTIO, B
YMOBaxX KOHKPETHOI METOJJMKH TPaBIMETPii.

YcyHeHHs TOXHUOOK, 3yMOBIICHHX 3a0pyIHEHHIM ocany. BuOip mpomuBHOI pinuan. OcaKeHHs 3 TOBLUILHOIO
TCHEpaLi€lo 10HIB 0ca/pKyBadya y po3unHi (MeToau, mo 0a3yroThes Ha Tinpoisi kapbaminy). HafiBaxxmuBimii peareHTH-
ocapKyBadi. MeTpoIIoTivHI XapaKTepUCTUKU TpaBiMeTpii. Poib rpaBiMeTpii sIK BHCOKOTOYHOTO METOAY BH3HAUCHHS.

Tema 4.2. Beryn 10 TuTpuMerpii

[IpuHIOMD MeTomy i OCHOBHI MOHATTS: THTPAHT, Touka crexiomeTpuaHOCcTi(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. MipHuii nocya. [Toxubku BumiproBanHs 00'eMy. ['panytoBaHHs MipHOTO ITOCYTY.

Kiracudikariss MeToiB TUTpUMETpIi 3rifHO Ty peakuii, ciocoOy inaukanii KTT. [Ipsimi, 3B0poTHi i moGiuHi
TUTPUMETPHYHI Bu3HaueHHs. KpuBi THTpyBaHHS.

Tema 4.3. KHc/10THO-0CHOBHEe THTPYBAHHA

Pearentu 1 iHaukatopu. [HTEepBan nepexoay 3a0apBieHHS iHAWKATOPY, IMOKa3HUK TUTPYBaHHs, 1X 3B'SI30K 3
koHCTaHTO0 3/IM mns iHguKaTopHOi peakiii. DakTopu, II0 BILUIMBAIOTH HA Mepexin 3abapBiCHHS IHAMKATOpA.
CranpapTu3allis po3YdHIB KUCIOTH 1 yry. KpuBi TuTpyBaHHs. BImuB cuimu mpoTomizy Ta KOHIEHTpaLii Ha cTpHOOK
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.

[Ipuknagu MpakTHYHOTO 3aCTOCYBAaHHS KHCIOTHO-OCHOBHOTO THTPYBaHHsA. THWTpyBaHHS Cymimled KHCIOT i
OCHOB.

Tema 4.4. KomniiekcoHOMeTpUiHe TUTPYBaHHS

AMiHOMONIIKapOOHOBI KHUCJIOTH, IX KOMIUIEKCH 3 MeTanamH. llepeBarn KOMIUIEKCOHIB SIK THTPaHTIB.
MeranoxpomHi iHnukaropu. CrocoOM KOMIUIEKCOHOMETPHUYHOTO BHM3HAUEHHsS: IIpsSME, 3BOPOTHE, IIOOIYHE, 10
BuTicHeHHI0. KpuBi TuTpyBaHHs. dakTopu, L0 BIUIMBAIOTh Ha BUIISAJ KPUBHUX @ KOHIIGHTpalis 10HIB MeTaiy,
CTaOUIbHICTh KOMIUIEKCY, KOHKYPYIOUi peakilii. YMOBHI KOHCTaTH CTIMKOCTI KOMIDIEKCIB, iX 3ajexHicTh Bim pH.
CeJeKTHBHICTh 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 mporeci TMTpyBaHHs. 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.
IarepBan nepexony 3abapBienns pH- 3anexxHnx ta pH-He3aIeHUX pegoKC-1HIUKATOPIB.

[Ipuxiagn TPakTHYHOTO 3acTocyBaHHA penokcumerpii. Ilepmanranatomerpis. Kinetwmuni ocobmamBoOCTi,
JuKepena MoXMOOK. Bu3HaueHHs TNEPOKCHAY, OKCalaTy, >KOPCTKOCTi Bomu. Jluxpomaromerpis. Mopomerpis Ta
HomuMeTpist; piBHSAHHSA peamii, KOMIIOHEHTH, IO BH3Ha4daroThesA. JDkeperma moxubok B Homomerpii (IeTKicTh Ta
JIUCTIPOTIOPITIFOBAHHS 10Ty, OKWCIEHHS 10Ty, HECTAOUIbHICTh PO3YHHY TiOCYIb(aTy) Ta CIOCOOM iX YCYHEHH:.
Kpoxmans sk crierudigHui iHIIKaTop Ha 101.

Bpomaromerpisi. Bpomytoua cymini, BU3SHa4€HHs OPraHiYHUX CIOJYK.

Mertoau 0capKyBaJIbHOTO THTPYBaHHS, IO 0a3yrOThCS Ha OCaPKeHHI rajoreHiiiB cpibna. Busnauenss
KIiHIIEBOT TOYKH THUTPYBaHH:: MeToa Mopa, meton Donbrapra. A6copOLiiiHi iHIUKATOPH.

Po3nin V. EJIEKTPOXIMIYHI METO/I1 AHAJII3Y
Tema 5.1. OcHOBHiI NOHATTS eJIeKTPOXiMil.
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EnextpoxiMmiuHa sdeiika; iHAMKATOpPHHWHA (poOOYWH) 1 MOMOMDKHHUH €NEeKTPOIH; EIeKTPOA TOPIBHIHHS;
BHYTPIIITHS 1 30BHSAIIHS YaCTHHA JeKTPOXiMiuHOTO KoJa). Kimacudikarist enekTpoxiMivHUX METOJIIB Y BiATIOBITHOCTI 3
MIPUPOJIOI0 AHATITHYHOTO CUTHATY.

Tema 5.2. Ilorenuniomerpisi.

Amnamitnaauii curHan. EnexkTpoan Ha OCHOBI OKHCIIOBATBHO-BITHOBHHX peakiiii: emekrponu 1 i 2-ro poxmy,
PiBHSHHS TOTeHIIaTy. EIexTponn MOpiBHAHHA- XJIOPUACPIOHMI Ta KasoMmensHUNA. MeMOpaHHI eleKTpoAn Ha OCHOBI
TBEpAMX Ta PIAMHHMX (TU1acTU(ikoBaHUX) MeMOpaH. PiBHAHHA MeMOpaHHOTO MOTEHIaTy. BINTMB KOHKYpYIOUHX 10HIB
Ha MeMOpaHHMU noTeHmian. PiBHsHHS Hikoiabckoro, koe(ilieHT ceneKTUBHOCTI. CKISTHUIA eNeKTPO Ui BU3HAYCHHS
pH, ioHm, mo 3aBaxaroTh. E.p.c. suciiok 3 mepeHocoM Ta 0Oe3 mepenocy. [udysiiiHi nmoreHmiamu, (HakTopH, IO
BIUIMBAIOTh HAa HUX, CIOCOOM eniMiHanil. [Tpunaau s BUMiprOBaHHS €.p.C.

I'panyroBanbHa XapakTepucTuka rnoteHuioMeTpii. I'pagyroBanbHi nmapamerpu, ix ¢izuunui 3mict. [Ipunimn
MOCTIMHOT 10HHOT CHJIM 1 KOHLIEHTpaliitHa Gopma rpanyloBanbHOI XapakTepucTuk. [Ipsma notenniomerpis. Ixepena
METOIMYHHX MOXUOOK (KOHKYPYIOUi 10HH, 3MiHIOBaHHS TpaAyIOBAIBHUX mMapaMeTpi). [lommpeHHs iHCTpyMEHTaIbHIX
MOXMOOK Ha Pe3yNbTaTH MOTESHIIIOMETPHYHOTO aHali3y. 3aco0H TpaIylOBaHHSA, BUMOTH 0 TPagyIOBaHHS.

Meton BimoMOro momaTKy, HOTO TmepeBard, o0JacTi 3acTOCyBaHHI. AHaNITHYHAa QYHKIA. 3aJeKXHICTH
BiTHOCHOI IOXHOKH BU3HAUCHHS BiJl BETMYMHH JOJATKY. [I[pHHINTT METOIy MOABIHOTO JOIATKY.

[oTenmioMeTpuvHe TUTPYBAaHHS, IHIUKATOPHI €NEKTPOAU. [HTerpanpHa Ta MUEpEHIIiiHI KpUBI TUTPYBaHHS,
ix moOynoBa, 3HaxomkeHHs KTT.

[MpakTnyHi 3acTocyBaHHs noreHuioMeTpil. Busnauenus pH, enekrpoaun, cranmaprtai OydepHi po3unmHH SIK
3aco0M /Il TpajayloBaHHs. Bu3sHaueHHs (TOpPHIIB; peareHTH, IO JIeMacKyloTh 10HM (TOpHIy B pealbHUX 00'eKTax
aHaiizy, Oydep peryaroBaHHS 3arajbHOI I0HHOT CHITH. BU3HAauCHHS HITpPATIB.

MeTpoJioriyHi XapakTepUCTUKU IMOTEHLIOMETpii, mepeBard i Heaomiku. Micie HOTeHIioMeTpii B cuctemi
METOIB XiMiuHOTrO aHamizy. [loTeHIioMeTpHYHI NpWIIaAnd B TOJIBOBUX JOCIIKEHHIX Ta aBTOMAaTH30BaHHX CHCTEMax
KOHTPOJTIO.

Tema 5.3. SIBuina npyu NpoTiKaHHi CTPYMY 4Yepe3 PO34HH.

Emexrpomitiuni suetiku. [loTenmian pobodoro enekrpoxay, piBHsHHA HepHcra. E.p.c. seiiku, mpukianeHa
Hanpyra. [ToTeHIian BuIiIeHHS.

INonsipusanist enexrpoaiB. PedoBuHu-nemonsapu3aTopu. 3aIeXKHICTh CHIIM CTPYMY BiJ HOTEHIANy €IEKTPOAY.
Crapaii e1eKTpoXiMigHOTO IPOIIeCy: MacomepeHoc 1 mepeHoc 3apsany. Audy3is, KOHBEKIis, Mirparis.

KoHnenrpariiiina nonspusauis, i npuunHy. ['pannynuii Ta 1udy3idHuil ctpyM. UWHHUKY, 1110 BIUTMBAIOTH HA
KOHIIEHTPALIHY TONSIpHU3aIliio, 3ac001 3HIDKECHHS.

Kinernuna nossipusaisi, nepenanpyra. CTaiiifHICTh €IeKTPOAHOTO Tpolecy. YMHHHUKH, 110 BIUIMBAIOTh Ha
KiHETHYHY nossipu3anito. [lepeHanpyra BHIUICHHS BOJHIO Ta KHCHIO 3 BOJHHX pO3uMHIB, 11 3HaueHHs. Hampyra,
HEOOXIHA IS SICKTPOITI3Y.

Enextpomni3 mpu NMocTiifHIi NpUKIaIeHIi Hapy3i: 3MIHIOBaHHS y Yaci HOTEHIIay eJeKTPOAY Ta CHIN CTPYMY.
Enextpoii3 nmpu MocTitHOMY MOTEHIia i poO0Yoro eNeKTpOAy: 3aJeKHICTh CHIIM CTPyMy Bin 4acy. Emextpomnisz mpu
MOCTIHHIN CHITL CTPYMY: 3aJISKHICTh MOTEHITIATy POOOYOT0 eNEKTPOIY BiJl 4aCy, KOHKYPYIOUi €IEKTPOXiMIidHI PEaKIIii.

Emextporpasimerpis. Poboumii enexTpon, yMOBH BH3HAa4YeHb. Bumorn mo peakuiii Ha enekrpopi. [lpukmann
AHAJTITUYHOTO 3aCTOCYBAHHS, METPOJIOTIYHI XapaKTEPHCTHKH.

Tema 5.4. KyJsionomerpisi.

[puanun anamizy. 3akon @apanes. [paayroBampHa Ta aHamiTHYHA QYHKOIL. Buxig 3a crpymoMm sk
rpanytoBanbHui napamerp. CrnocoOKM BHU3HAYEHHS KIIBKOCTI €JIEKTPUKH 33 CHIIOK CTpyMy. XIMIUHI KYJOHOMETpH.
CxeMa eJeKTpUYHOIO KOJIa, YMOBH BU3HAYEHb.

KynoHomeTpis 3 KOHTpoOJieM MOTeHIialy pobo4oro ejaekTpoay (mpsMa KyjloHoMmerpis). Bubip 3HaueHHs
MOTEHITiay MIPU aHaji31 0araTOKOMIIOHEHTHHUX PO3YHHIB.

Kymnonomerpiss mpu moctiiiHOMYy cTpyMi (KyJIOHOMETpHYHE THUTPYBaHHS). THTpyBaHHS €JIEKTPOAKTHBHHX 1
€JIEKTPOHEAKTUBHUX KOMIIOHEHTIB, INpPHKJIaJd. MeTpOoJoriuyHi XapaKTepUCTUKH, TepeBard 1 HEJONIKH NpsSMOol
KyJIOHOMETPIi 1 KyJJOHOMETPUYHOT'O TUTPYBAHHS, 00JIACT] 3aCTOCYBaHb.

Tema 5.5. BorsTamnepomerpisi.

[IpyHIMD yTBOpEHHS aHANITUYHOTO CUrHanmy. PTyTHMH KkpammuHHUEA enextpon. Ilomsporpadiuna sueiixa.
Bomsramnepna xBwis. [loTeHmian HamiBXBWIII SIK SIKICHA XapaKTEPHUCTHKA pEUOBHHH-JIenoisipusaropa. [Ipuunnan
NPOTIKAHHA 3aJMIIKOBOrO CTpyMy. [panmunHumii Ta nudysidauid crpyMm. PiBHsAHHsA I[nbkoBu4a, rpaayroBajbHa
XapakTepucTHKa BosbTamIiepomeTpii. [loxubku, 3yMOBIeHI KOHAEHCATOPHUM Ta MIrpariifHIM CTPyMOM, PO3YMHEHUM
knucHeM. Criocobn yCyHEHHS TOXHOOK.

MerTpomnoriuHi XapakTepUCTHKH KJIacCHIHOI roJsiporpadii Ta BombTamMrepoMeTpii, 06J1acTb 3aCTOCYBaHb.

AMriepoMeTpuYHe TUTPYBaHHsS 3 OJHUM Ta JBOMa IMOJSPU30BAHUMH elieKTpoaamu. KpHBi TUpyBaHHS [Uist
pizHux Bunaakis. 3HaxomkenHs KTT.

Po3uin VI. OIITUYHI METOAU AHAJII3Y
Tema 6.1. IlpyHIUIM B3a€MOIIl pEYOBHHH 3 €JICKTPOMATHITHHM BUIIPOMiHIOBAHHSIM.

[Mornuuanus 1 ewmicist BunpoMiHioBaHHS. OCHOBHI XapakTEpPUCTHKM BHUIIPOMIHIOBAHHS (JOBXHMHA XBHII,
YacTOTa, XBHWJIBOBE WYHCIIO, IIOTYXHICTh Ta IHTCHCHUBHICTh BHUIPOMiHIOBaHHs). CHEKTp eJNeKTPOMarHiTHOro
BUIIPOMIHIOBAaHHs. BinmoBigHicTh MK Jianma3oHaMM CHEKTPY 1 EHEpreTHYHHMH IepexolJaMd B DPEYOBHHI.
Vibsrpadionerosa, BuauMa i iHppauepBoHa 00JIacTi CHEKTPY.
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Enepreruuni nepexonu B atomax. OCHOBHHUH 1 30yKEHUI €IEKTPOHHUH CTaH aToMy. ATOMHI CIIEKTpH eMicii i
TIOTJIMHAHHS, SKICHA 1 KUJTbKICHA XapaKTepUCTHKA CIEKTPAIBbHOI JIiHIi : JMOBXWHA XBHWJI i iHTeHCHBHICTh. [llupuna
CHEKTPANBHO] JIiHI{, IPUYHHN YIIUPESHHS JiHIH.

Tema 6.2. ATomHo-eMiciiinnii anaxiz (AEA).

[puanumnosa cxema npunany B AEA. J[xepena aromizarii i 30ymKeHHS: AyTa, iCKpa, IMOIYM's, iIHIYKTHBHO
3B's3aHa IDIa3Ma, iX MOpIiBHsAUIBHA Xapakrtepuctuka. CrmocoOu BBereHHs mpobw. Criocodu IeTeKIii aHaTiTHIHOTO
curHainy (QoroenemeHTH, ¢ororuactuika). Ilponecn B artomizaropax Ta mnoxubku AEA. I'panyroBanbha
xapaktepuctuka AEA. Camonornimnanus. BusiBnenHs: ta Bu3HaueHHs koMnoHeHTiB B AEA. EwmiciiiHa criektpockorist
NOJyM's, KOMIIOHEHTH, 10 BHU3HA4YaloThCs. BB marpuii o6'ekty aHamizy Ha pesyiabrath AEA. CrnekrpockomiuHi
Oydepu.

Tema 6.3. ATromHo0-a0copOuiiinmii anamniz (AAA).

Bumoru 10 MoHOXpOMaTH3allil BUIPOMIHIOBAHHS Y BiJIIOBITHOCTI 31 CIIENM(]iKOIO CHIEKTPIB MOTJIMHAHHS ATOMIB.
Jkeperma MOHOXPOMAaTHYHOTO BHUIPOMIHIOBAaHHS: JIaMIIa 3 ITOPOKHHCTHUM KaTOIOM, Oe3enekTpoxaHi jammi. OCHOBHI
TUTIM aTOMI3aTOpPiB: NPSIMOTOYHHHA NaNbHUK, MAJbHUK 3 TOMEpEAHIM 3MIITyBaHHSIM, HETONyM'HHN aToMizaTop —
rpagitoBa KroBeTa. [lepeBaru Ta HEAOMIKH PI3HUX THITIB aTOMi3aTOPIB.

IIpomecn B aTomizaTopi Ta JKepena MOXHOOK: eMicis moiyM's, (oHOBe MOTIMHAHHS, IMOXHOKH, 3yMOBIICHI
aToMizamiero npobu. BrummB Matpuri o0'ekty aHamizy. YcyHeHHs mOXuOOK. 'pamgyroBaiabHa XapakTepuCTHKAa B AAA,
3akoH byrepa. Merponoriuni xapakrepucTuku AAA 3 pI3HUMH THIAMH aTOMI3aTOpPiB: XapaKTEPUCTUYHA
KOHLIEHTpALIis, Aiana30H BU3HAUYyBaHUX KOHIIEHTpALil.

[MopiBHsnbHa xapaktepuctuka AEA i AAA, obnacri ix 3acTocyBaHHS.

Tema 6.4. Mosekyasipua abcopouiiina cnekrpomerpis (cnekrpodoromerpis).

Cxema €JIEKTPOHHHMX DIBHIB MoJiekynu. [IoBHa eHepris MOJIEKYJH SIK CyMa TphOX CKiagoBux. OCHOBHI 1
30ymKeHi eNneKTpoHHI craHu. OcoONMBOCTI MOJEKYISIpHUX crieKTpiB B Y@ 1 Buaumiii obnactsax crnektpy. Crekrpu
MOTJIMHAHHA MOJIEKYJ 1 IHIIMX YAaCTHMHOK Y PO3YMHAX: MAKCUMYM IIOTJIMHAHHS, HAaiBIIMPHHA CMYTH IIOTJIMHAHHS.
OcHoBHi By3nmu npuinafis it MAC. J[xepena BUIPOMIHIOBAaHHS, MOHOXPOMATOPH 1 JETEKTOPU B (OTOKOJIOPUMETPAX 1
cuekTpodoromerpax mist Y® 1 Bummmoi obmacti cmektpy. [IpwHIMN BUMIpIOBaHHS B OJHOIIPOMEHEBOMY 1
JIBOIIPOMEHEBOMY TIPHIIAJaX.

3akon byrepa-Jlambepra-bepa i rpamyroBanpHa xapaktepuctuka MAC. AJXTUTHBHICTH ITOTIIHHAHHS.
KoedimieHT MOISIPHOTO MOTIMHAHHSA, HOTO 3aJICKHICTh BiJl THUIY CICKTPOHHUX MepexomiB. [IpnduHA BiAXWICHB Bif
OCHOBHOT'O 3aKOHY CBiTomornuHaHHs i MetonuuHi noxudku MAC. IncrpymenTanbhi noxubku MAC. OntumasnbHuit
niana3oH norivHaHHs. Pi3HuieBa crektpodoromerpis. Bubip morimHao4oi GpopMHu y BiJIOBIIHOCTI 3 Jiana3oHOM
BU3HAYYBAaHUX KOHIEHTpaLiil. 3aCTOCYBaHHS OpraHIYHUX pEarcHTiB NPH BU3HAYCHHI HEOPraHiYHUX KOMIIOHEHTIB.
BararoxoMmoHeHTHHI aHami3. Judepeniiiti MmeToau.

[Mpuknaau npakTuyHOro 3actocyBaHHs MAC: BU3HAa4YeHHS OJHOTO 1 JBOX KOMIIOHEHTIB. EKcTpaxiiiHo-
(oToMeTpuYHE BU3HAYCHHSI.

Tema 6.5. JIlomiHeCleHTHI MeTOAU aHATI3Y.

Hiarpama SI6MOHCHKOTO: KOJNWBAJbHA peNakcallisi, BHYTPIIIHS KOHBEPCis, iHTEpKOMOiHaIilfHa KOHBeEpCis,
¢dyopecuentis ta Qocdopecuenmis. [lopiBHIHHS cHekTpy (IyopecleHIii Ta CHEeKTpy MOTIWHAHHA, IMPaBHIIO
J3epKanbHOi cuMeTpii JleBmmHa. AHAITUYHUI CUTHAM Ta I'pajyloBajbHA XapaKTEePUCTHKA JIIOMIHECIIEHTHOTO aHalli3y.
lacinas ¢QuyopecueHtii, epekT BHYTPIOTHROTO (ITBTPY Ta MEperoTIMHAHHA BUIPOMiHIOBaHHS. Cxema mpwiamy s
BAMiprOBaHHs (iyopecreHmii. BukopucTamHs B aHami3i BIACHOI JIFOMIHECIHCHINi AaHAaNITIB, peareHTH It
JIFOMIHECIIEHTHOTO aHaui3y. [IOpiBHSHHS METPOJIOTIYHMX XapaKTEPUCTHK JIIOMIHECHIEHTHHX METOJIB 1 MOJIEKYJSPHOT
abcopOiiHOI crieKTpoMeTpii.

Tema 6.6. Inmi onTuuHi MeTOaH.

AbcopOuiitHa crektpoMeTpisi B iH(pauepBoHOMY mianazoHi. I[H(pauepBoHMIT (KOJMBAIbHUIA) CIEKTP
mornuHaHHA. CKeneTHI KOJMBaHHA (,,BIIOMTKM mMajibliB”’) 1 KOMUBAHHA XapaKTepUCTHUHUX Tpymn. OcobamBOCTi
cnekrpodoTtomerpiB aist [U-obmacti. 3actocyBanns [Y-crekrpomerpii B anamizi. Hedemomerpis i TypOinumerpis:
MPUHIUI METOLy, KOMIIOHEHTH, 1[0 BU3HAYAIOThCs. JJMCTaHIIHHNUI aHalli3 TOBITPSL.

Cnexrpu nudysHoro Binourts. ®ynkuis KyOenkn-MyHka, rpanyloBaibHa XapaKTEpHCTHKA CIEKTPOCKOIIIT
BiJIOWTTSI, 3aCTOCYBaHHS B aHANI31.

Poznin VII. XPOMATOI'PA®DIA
Tema 7.1. OcHOBHi IOHATTS XpoMaTorpadii.

Ipuanun  xpomatorpagiunoro posgireHHs. CramiomapHa 1 pyxoma ¢asu. Kmacudikamis meronis
xpomatorpadii 3rigHo npupoau da3, MexaHi3My pO3IUICHHS Ta TEXHIKU ekcrepuMenTy. Crocodu xpoMmaTorpadyBaHHS
(pponTanbHa, eMOEHTHA, BUTICHII0OUA XpoMmarorpadis). Xpomarorpama, ii XapakTepUCTHKH: Yac YTPUMYBAHHSI, 00 €M,
0 YTPUMYETHCS, HAMIBIIMPHWHA Ta CTaHJIApTHE BiAXWIECHHS XpoMmaTorpadiuHoro miKy, BHCOTAa 1 IUIOMIA IIKY.
KoedimienT emHOCTI, HOTO 3B’A30K 3 KOE(QILi€EHTOM PO3MOAITy. XapaKTePUCTHKH €(PEeKTHBHOCTI 1 CENEKTUBHOCTI
po3ainenHs. KoHIenisi TeOpeTHIHUX TapijoK.

XpoMmatorpadiss Ha KOJOHIII Ta B IUIOMHKHI (TamepoBa, ToHKomapora). COpOCHTH 1 PO3YMHHHUKH JUIS
TOHKOIAapoBoi xpomarorpadii. OxepkaHHs Ta 00poOKa XpoMaTorpaM Ha TOHKOIIAPOBUX IUIACTHHKAX, CIIOCOOI
nposiBiIeHHS 30H. PakTop yTpUMyBaHHS, WOro 3B’S30K 3 KoedimieHTOM po3mofiny. PaspemieHue, CeleKTHBHICTS.
OcobamBocTi nanepoBoi xpomarorpagii. 3acrocyBaHHs IUIOIMHHOI XpomaTtorpadii Juiss poO3IiJIeHHS Ta BHSBICHHS
HEOpraHiYHUX Ta OPraHIYHUX KOMIIOHEHTIB. EnroeHTH.



Tema 7.2. T'a3oBa xpomaTtorpadis.

Tazo-tBepmodazHa Ta razo-piamaHa xpomatorpadis. I'asum-nocii. PiBusHHs Ban-/leemerpa, ontumanbHa
mBHAKICTE pyxoMoi ¢azu. CopOentn. Komonkn. OCHOBHI By3NH ra3oBoro xpomatorpady. JeTeKTopu: HmoIyM’siHO-
1OHI3alIHHUHA, OETeKTOp IO TEIUIONPOBIAHOCTI, IETEKTOp EJIeKTPOHHOTO 3axBaTy. IIpwHIMIH nii EeTEKTOPiB.
[IporpamyBaHHS TeMIIEPATypH K CIIOCIO ONTUMI3AIli] XapaKTEPHUCTHK XpOMaTOrpadigHOTO PO3IiICHHAS.

Inentudikamis kommoneHTiB. Iamekcm Koawa. MeTtoam KijmbKicHOTO XxpomarorpadigHoro aHamizy:
HOPMYBaHHsI, a0COJIIOTHOTO I'pa/lyl0BaHHS, BHYTPILIHEOTO CTaHNIAPTY.

KommonenTu, mo Bu3HavaroTbes. Peakuiiina razoBa xpomatorpadis. 3acTocyBaHHs ra3oBoi xpomarorpadii B
KOHTPOJIi IOBKIJUIS, aHAJI31 XapuoBHX NPOJYKTIB, (hapMaleBTUYHUX TPETaparis.

Tema 7.3. BucokoedexTuBHa pinnHHa Xpomatorpadgist.

Tumu cranionapHux i pyxomux ¢a3. HopmansHodazoBa i oOepHeHodazoBa xpomarorpadis. Kaminspsi
kosoHku. OcHOBHI By3mu xpomartorpady. Jlerexropu: ¢uiyopuMeTpudHui, pedpakroMeTpuuHuil, (HOTOMETPHUIHUH,
enekTpoximiuni. ['pamienTHe emoroBanHsI. KomnoHeHTH, mo Bu3HaudatoThCs. loHHMIT 0OMIH Ta ioHHA XpoMaTorpadis.
[TpuHOMT, KOMIOHEHTH, 10 BU3HAYAIOTHCS.

PO3LJI 8. IHILII METON AHAJII3Y
Tema 8.1. Kinernuni meroan.

Kinetnune piBHAHHSA U1 KaTaNliTHIHUX Ta HEKaTamTHYHHX peakuiid. Kimermuyni xpusi. KineTwmuHMiA
HEKaTAJNITHYHUHA aHaji3, 001acTh HOTo 3aCTOCYBaHHS Ta METPOJOTiUHI XapakTepucTuku. Karamimerpis. [HaukaropHi
peakuii. BUKOpUCTaHHSI KaTaliTHYHUX PEaKLiil - MOXKJIMBICTh BU3HAUCHHS MaJIMX Ta YJIbTpaMaiux BMicTiB. Meron
TaHTeHCIB, MeToau (ikcoBaHOrO yacy Ta (ikcoBaHOl KoHIeHTparlii. OCHOBH OiOXIMIYHOTO aHaji3y, BU3HAYCHHS
TOKCUKAHTIB.

Tema 8.2. ®iznuHi MeToAM.

[MpuHOMT Mac-CHEeKTPOMETPUYHOTO aHaji3y. XpOMaTOMAaCCIEKTPOMETpis. PeHTreHocnekTpaibHi METOH.
[MpyHOMT BUHUKHEHHS aHAJIITHYHOTO CUTHaNy. PeHTreHiBcbki cnekTpu. KBantomerpu. EnekTpoHHMH MiKpo30HI.
Pentreno-¢ryopecieHTHII METOA aHali3y. 3aCTOCYBaHHS PEHTTCHOCIICKTPAILHUX METOAIB JUIs EKCIPECHOTO aHaMTi3Yy,
KOHTPOJIO 3a0pyJHEHb HABKOJMITHROTO CEPEIOBHINA, JUCTAHIIHOTO aHAM3y. S aepHo-(hi3ndHi i pagioxXiMidHi MeTOAN
aHamnizy. [Ipuknanu 3acTocyBaHs.



HEOPT'AHIYHA XIMIA

XiMmisi K ogHA 3 MPHUPOTHHYMX HaykK. Micie HeopraHigyHoi Ximil cepen iHmMX XiMiyHHX HayK. [IpukmanmHi
aCTIeKTH HEeOopraHigHoi XiMii. 3HaYeHHA HEOpraHiyHOi XiMil B TEXHIYHOMY IIpOrpeci Ta Marepiano3HaBcTBi. OCHOBHI
eTamy PO3BUTKY HEOpraHidHoi ximii. Pomp (i3mko-XiMiYHHX METOIIB MOCTI/KCHHS Ta TEOPETHYHHX NUCHHILTIH B
PO3BUTKY HeopraigHOi Ximii. CydacHuWi cTaH HeopraHigHOi XiMmii. [lepcrmekTBa Ta OUITXHM MOJANBIIOTO PO3BUTKY
HeopraHiuHoi XiMiil. 3HaUCHHS. OCHOBHHUX MOHATH XiMii: aTOM, MOJICKYJIa, CIEMEHT, IIPOCTa PEYOBHHA, XIMIUHA CIIOJTyKa,
ximiyHa peakuis. CydacHMH 3MiCT MOHATTA Marepii. 3B’S30K MDK MaTepi€lo Ta PyXOM. 3akoH 30epeKeHHS Ta
B32€EMOIIEPETBOPEHHSI MaTepii Ta eHeprii.

YACTHUHA 1. TEOPETUYHI OCHOBU HEOPTI AHIYHOI XIMII
PO3/ILI 1. BYJIOBA PEUOBHHM TA PEAKIIMHA CIIPOMOKHICTh
Tema 1. ATOMHO-MOJ/IeKYJISIpHA Teopist

Ba3oBi MOHATTS aTOMHO-MOJIEKYJIIDHOTO BUYEHHS: aTOM, MOJIEKyJa, MPOCTI Ta CKIaxHI PEYOBUHH, XiMiuHA
¢dopmyna, ximiuyHa peaxmis. KibKicHI XapaKTepHCTHKH B aTOMHO-MOJICKYJLIPHIM Teopii: po3Mmip Ta maca aTOMiB i
MOJIEKYJ, MOJIb i KUTBKICTh PEUOBHHH. BimHOCHI Ta MOJSApHI Mac, MOJNSApHUII 00’€eM. ATOMHA ONWHUIII MacH Ta
BYTJIEIIEBA IIIKaJIa Mac.

CrexiomeTpuyHi 3aKOHH. 3aKkOH 30epekeHHA MacH sSK (opMa TpOSBICHHS 3aKOHY 30epeKeHHA MaTepii B
XiMigHUX peakuisx. KinpkicHUi Ta SKiCHUH CKJIaJ peYOBHHH. 3aKOH CTAJOCTi CKIIAAyY, MEXi 3aCTOCYBaHH, NAIbTOHI I
Ta Oeproiiau. 3aKOH MPOCTHX KPATHUX CIIBBIAHOIICHb. 3aKOH OO0 €MHHX CIIBBIJHOIICHb. 3aKOH ABOrajpo Ta
HACIIJKU 3 HbOro. XiMIUYHHI €KBIBaJCHT, 3aKOH CKBIBAJICHTIB, YHCIO CKBIBAJCHTHOCTI Ta (haKTOp CKBIBaJCHTHOCTI.
CyuacHe (opMyITIOBaHHS aTOMHO-MOJIEKYJISIPHOT Teopii.

Meroau BU3HAYCHHS aTOMHHX Ta MOJIEKYJSIpHMX Mac. MeToau BH3HA4YEHHsI MOJEKYJSPHUX Mac ra30noaiOHuX
peuoBHH: 3a pIiBHSAHHAM MeHneneeBa-Knanelipona, 3a MOJSIpHMM 00’€MOM, 32 BIIHOCHOIO TYCTHHOK. Metoan
BH3HaUeHHs aToMHUX Mac. Meron Karnmimapo. 3akon [romonra i Ilti. 3akoH i3oMop¢isMy. 3HaueHHS Ta pOJb
MepiOMIHOTO 3aKOHY IIPH BCTAHOBJICHHI Ta BUIPABJICHHI aTOMHUX Mac.

Tema 2. Bynosa atoma Ta nepiognyHa cucremMa
2.1 Ocob61uBocCTi MiKp000’€KTIB

PevoBuHa i mose sik MaTepis. PedyoBuHa gk cucteMa. PiBHI opraHizarii pedoBuHM: (yHIaMEHTAIbHI Ta
eJeMeHTapHI YaCTHHKH, aTOMHE SIIPO, aTOM, MOJIEKYJa, KOMIUIEKCHA YaCTHHKA, KPUCTAJ, 010JIOT19HI, Te0IOTi4Hi,
KOCMIYHI Ta iHII 00’ €KTH.

KBantoBuii Xxapaktep BunpoMiHioBanHs. PiBHsuHs [Tnanka. yanizm Mikpoo0’exriB. PiBHsiHHS ne bpoitns.
CriBBiIHOIIICHHS HeBU3HAaYeHOCTI ["aii3enOepra.

2.2. AtomHe aapo. OcHoBu pagioximii

SAnpo sk pyHAaMeHTaIbHa OCHOBa aToMa. [IpoToHHO-HEITpoHHA MozieNb sAapa. [ledexT macu. YMoOBH
cTabijabpHOCTI siep. [30Tomnw, i300apwu, 130TOHH. 3aKOH MOCTIHHOCTI 130TOMHOIO CKIaAy. BiHOCHI aTOMHI Ta
MoJekysipHi Macu. 1lIkann aToMHUX Mac (BOJHEBA, KNCHEBA, BYTJICIIEBA).

[MpuponHa Ta WITY4YHA palioaKTUBHICTH. BUIH pagioakTHBHUX repeTBopeHb. OCHOBHUM 3aKOH pa/lioakKTHBHUX
nepetBopeHsb. [lepion HaniBpo3naxny. [IpaBuio 3cyBy. Metoan ofepaHHs Ta BUAIJICHHS IITyYHAX PagioaKTUBHAX
i3oTomiB (MeToAM aacopOii, XxpoMaTorpadii, eKkcTpakiii, criBocakeHHs). [[pakTHHe 3HAYeHHS paTiOaKTHBHUX
peYOBHH. MeTo] MidYeHHX aTOMIB.

2.3. bynosa 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.

KBaHToBMII onHc enekTpoHa B aroMi. XBuiiboBa (GyHkuis. PiBusHus [lpenunrepa i ioro pimieHHs 11 aToma
BoaHI0. KBaHTOBI uncia, ix dhisnunuii 3mict. EHepreTnuHuii piBeHs, miapiBeHb, opbiTais. s-, p-, d- Ta - opbiTani.
BararoenexTpoHHi aTOMi.

[MpuHIMIM 3aTIOBHEHHS aTOMHUX OpOiTael: IPUHIMI MiHIMyMY eHeprii, npuHiun [Tayni. MakcnmanbHa
€MHICTh aTOMHUX opOitaneil. Jleramnizamuis NPUHIMITY MiHIMyMY €HepTii JuIs 6araToeaeKTpOHHUX aTOMIB: IIPaBHIIO
XyHnza, npaBmino KieqkoBChbKOTo, MPaBUIo MaKCUMaJIbHOT CUMETPIT eJIeKTPOHHOTO po3noniny. [Topsgok 3aroBHEHHS
eJIeKTPOHHUX opOitaneil. EexT expaHyBaHHS 3apsay sapa eJIeKTPOHAMH Ta e(eKT IPOHUKHEHHS! €JIEKTPOHIB JI0 s/pa.
[MonsTTs po eheKTUBHUIM 3aps] sapa Ta nMpo eeKTHBHE FOJIOBHE KBaHTOBE uucio. [Io0ynoBa nepiogudaHoi cucremMu
€JIEMEHTIB.

2.4. llepionnyHuii 3aK0H Ta NepioAUYHA cHCTEMA

[epioanunnii 3aKOH AK 3arajJbHUNA 00 €KTHBHUN 3aKkoH. [lepioandyHa cucTemMa eneMeHTiB SK (opMa BUPaKEHHS
nepioguyHoro 3akoHy. CTpykTypHi oguHUII TepioandHoi cucteMu. DopMyBaHHS TEpioAiB Ta OCOOIMBOCTI
€JICKTPOHHOI CTPYKTYpHU aToMiB. EJeKTpoHHa aHANOTis SIK OCHOBA MEPiOAUMYHOI 3MiHIOBAHOCTI XiMIYHHUX BJIACTUBOCTEH
eJNeMeHTiB. s-, P-, d- ta f- ememenTH. TumoOBi eneMeHTH. 3MIHIOBAHICTH BJIACTHBOCTEH B TOJIOBHUX Ta MOOIYHHX
miATrpynax.

®opmu niepioquuHOi cucteMu. [1oyIoKeHHsI TaHTaHIAIB, aKTUHIMIB Ta MiATPYITH Tellif0 B MEPIOJAUYHIA CHCTEMI.
I'panuni nepiogn4HOi cUCTEMH.

OCHOBHI aTOMHI XapaKTEpPUCTHKU: aTOMHI Ta 10HHI pajiycu, €Hepris 10Hi3awii, eHepris CIIOPiIHEHOCTI M0
CJICKTPOHY, €JIEKTPOHETaTUBHICTb. 3aKOHOMIPHOCTI 3MiHM AaTOMHHMX XapakTepUCTHK B TIpymax Ta Iepiojax.
Knacudikamis eneMeHTIB Ha OCHOBI XiMiYHHMX BJIACTHBOCTCH (KATIOHOTCHHI, aHIOHOTCHHi, aM(OTEPHI EIEMEHTH).
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[lepiomuuna 3MiHA JESKUX XIMIYHHX BJIACTUBOCTEH CKJIAJHWX pedoBWH. Ili3HaBambHE Ta 3aBOadyBajbHE 3HAYCHHS
MIePIOTUIHOT CUCTEMH.
Tema 3. XimiuHuii 38’5130k Ta 0yA0Ba MOJIEKY.JI

P03BUTOK ySIBIICHB PO BaJICHTHICTH Ta XIMIYHHIN 3B’ S30K.

KoBamenTHHI 3B’s30K. XapaKTepHCTUKN KOBAJIEHTHOTO 3B’S3KYy: KpPAaTHICTh, €HEPris Ta JOBXKHHA 3B’S3KY,
BaJeHTHI KyTn. OCHOBHI TOJOXEHHS MeTOAy BajeHTHHX 3B s3KiB (MB3). MexaHi3MH yTBOpPEHHS KOBAJICHTHOTO
3B’S13Ky: OOMIHHHMI Ta JOHOPHO-aKUENTOPHUI. BaleHTHICTh (KOBaJeHTHICTH) eneMeHTiB. [ i0puau3aiis aTOMHUX
opOiraneii. Tumm ribpuamzanii Ta crepioximis Monekyl. BIUIMB HemonileHMX eJNIEKTPOHHMX Map Ha TeOMETpiro
Monekyn. KpatHi Ta nemoxainmizoBaHi 3B’SI3KH, G-, T-, O- 3B’s3kW. OCHOBHI BIIACTHBOCTI KOBAJCHTHOTO 3B’SI3KY:
HalpaBJIeHICTh, HACHYCHICTb, IMOJSpU3yeMicTh. HemoysipHuii Ta mONSpHUHA KOBaleHTHUH 3B’s30k. dDakTopw, Mo
BU3HAYAIOTh MOJISIPHICTH MOJIEKYJL.

[Monstts mpo Meron MmonekynspHux opOitaneir (MMO). Habmwkenns JIKAO. Tumn MO Ta ix moOynosa.
[MpuHomn moOynoBM eHepreTHUHUX jaiarpaM. [1ociiIoBHICTE 3alIOBHEHHS MOJIEKYJSIpHUX opOitaneil. [Topsaok 3B s13Ky.
JIBoaTOMHI TOMO- Ta TETepOSIIEPHI MOJEKYIH Apyroro nepioxy. TpboxmeHTpoBuii KoBasleHTHHH 3B’ 130k: HF2-, BH3.
Komip Ta MarHiTHI BIacTHBOCTI MOJEKy1 3 Toukd 30py MMO. IlopiBHAIBHA XapaKTepUCTHKAa METOMIB OIHCY
KOBAJICHTHOTO 3B’SI3KY.

loHHMIT 3B’30K K TPAaHUYHUHA BHUIAJ0K MOJSIPHOTO KOBaJICHTHOTO 3B’s3Ky. EHepris ionHOTO 3B’s3Ky. EHepris
rpaTtku ioHHOTO KpucTany. PiBHsHHSA BopHa-Maifepa Ta Kamyctuncskoro. [IoHATTS npo B3aeMHY MOJIIPU3ALIIO 1OHIB.
[onspuzyroda mist i0HIB Ta XapaKTep XiMigHOTO 3B’s13Ky. CTpYKTypa i0HHHX KPUCTAJIB Ta i0HHI pagiycCH.

MertaneBuii 3B’s30K. IIOHATTS TPO EINCKTPOHHUI Ta3. YsBJICHHA 30HHOI Teopii OYIOBH TBEPIAMX TiJL.
[IpoBigHKKH, HAMIBIPOBIMHUKH, MICICKTPHKH. 3B’S30K MK BJIACTHBOCTSAMU METAJICBHUX CHUCTEM Ta OCOOJHMBOCTIMHU
METaJIeBOI0 3B’ S3KY.

Tema 4. MixkmosekyJsipHi B3aeMoJii Ta arperaTHmii cTaH pe4oOBMHHU
4.1. MixkMoseKyJIsIpHi B3aeMoii

B3aeM03B’s130K XapakTepy MiKMOJICKYJISIPHUX B3a€MO/IiH 31 CTPYKTYPOO Ta BIACTUBOCTSAMHU MOJICKYJI Ta aTOMIB,
110 BXOAATH JI0 IX CKIIamy.

Ban-nep-BaanbcoBa (yHiBepcanbHa) B3aemomis. [Ipupona cun Ban-nmep-Baamsca. IlocTiiianii, HaBeneHWd Ta
MUTTEBUH TUMONBEHUN MOMEHTH. J{MIoNbHI (OpieHTaliiiHa Ta IHAYKIIHHI) Ta OUCIIepCiiHI B3aeMomii MoyieKy. Brume
€JIEKTPOCTATUYHOI B3a€EMO/Ii] Ha BITaCTHBOCTI PEUOBHH.

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

4.2. ArperaTHuii cTaH pe4OBUHH

Pi3Hi arperaTHi CTaHM PEYOBMHM Ta 3aJISKHICTh LUX CTaHIB BiJl 30BHIIIHIX YMOB Ta THITy B3a€EMOJIl MiX
YaCTMHKAMH PEeYOBHHHU. UHCTa peuoBrHA. 3aJIeKHICTh BIACTUBOCTEH PEYOBMH BiJ CTyIeH!O ii yuctoTu. [ToHSTTS mpo
¢bizuxo-ximiuHy cuctemy. 'omorenHi Ta rereporenHi cucremu. Cymili.

I'azoBuii cran. CydacHHi CTaH MOJIEKYJISIPHO-KIHETHYHUX YsIBlIeHb. Po3Mip, Maca Ta MBUIKICTh PyXy aTOMIB Ta
MOJIEKYJI. 3aKOH pO3MOIiTy IIBUIKOCTEH Ta eHeprii. 3aKOHU imeansHUX Ta3iB. PiBHsHHS 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, aMmopdHIA Ta CKIOMONIOHHWN CTaH PEeYOBHH. BHyTpimmHA OymoBa KpHCTAIIB.
AHizoTpomiss Ta cuMmerpis KpucramiB. KpucramiyHa rpartka. XiMiuHWI 3B’sS30K B KpucTanax. [oHHa, aTOMHa Ta
MoleKylisipHa Tparku. OCTpiBHI, MIapoBi Ta KapkacHi CTpYyKTypu. [3omopdizm Ta momimopdizm. 30HHa Teopis
KPHCTAJIIYHOTO CTaHy. 30HHA CTPYKTYypa AieJIeKTPUKIB, HAMiBIIPOBIIHUKIB Ta PEYOBUH 3 METAJICBOIO ITPOBIIHICTIO.

[MoHsTTS WpO pigKi KpucTanu Ta iX 3acTocyBaHHs. TepMOTpPONHI (CMEKTUYHI, HEMAaTHYHI Ta XOJECTEPHYHi) Ta
JOTPOMHI PiAKI KPUCTATIH.

Tema S. KomnuiekcHi (koopannauiiini) cnosryku

OCHOBHI MOJIOXEHHsI KOOPAWHAIIHHOT Teopii BepHepa: neHTpallbHUN aTOM, JraHIW Ta aJJICHIU: 30BHIIIHS Ta
BHYTpImHA chepy, KOOpAUHALIHE YHCIO0 IEHTPATBHOTO aTOMa, AP0 KOMIUIEKCY Ta HOTo 3apsf, FoJoBHA Ta MoOivHi
BaJICHTHOCTI, KOOpAMHALil{HA €EMHICTb (IEHTATHICTB) JIraHxy.

Krnacudikanis komIieKcHUX crionyk. OCHOBM HOMEHKJIATypH. Tury i3oMepii KOMIUIEKCHHUX CIOJYK.

[Tpupona xiMi4HOTO 3B’SI3Ky B KOMIUIEKCHUX CIIONyKaX. EnekrpocrarnyuHi ysBiIeHHS.

Merop BasnenTHUX 3B’s13KiB (MB3). CrpykTypa KOMIUIeKCHUX crniouryk 3 no3uuii MB3. I'iGpunusauis op6itaneit
IIPH YTBOPEHHI KOMIUIEKCHUX CHOJYK. BHYTpIIIHBO- Ta 30BHIIIHBOOPOiITAIbHI KOMIUTEKCH. Hesp’s3aHi enekTpoHH, m-
JITaTUBHA B3a€EMOJ1isl d-€JIeKTPOHIB 3 BUIbHUMH (PO3pUXIIIIOUMMH) opOiTansMu jiranay. Henoniku MB3.

OcHoBHi monoxeHHi Teopii kpucramiyaoro nons (TKII). Posmennenns d-opbitasneil neHTpalbHOTO i0OHA B
KPUCTATIYHOMY TOJi OKTaeAPHYHHX, TETPACAPUYHHX Ta KBAJAPATHHUX KOMIUTIEKCiB. CHIEKTPOXIMIYHWH psA JIraHIiB.
[onsarts npo edext SAna-Tenepa. Hu3pko- Ta BUCOKOCIIHOBI KOMIUIEKCH. MarHiTHI BIaCTUBOCTI KOMIUIEKCHHUX CHOTYK.
3B’S30K BEIMYUHH PO3IICIICHHS 3 3a0apBiieHHsAM KoMmIuiekcHO1 crioryku. Hepomiku TKII. TToHATTS ipo Teopiro mosis
niranais (TTLT).

Meton wMonekyisipaux opOitaneii (MMO). Okxraenpuyi KOMIUICKCH 0e3 7-3B’s3KiB. [lopiBHsIbHA
xapaktepuctiuka MB3, TKIT ta MMO.

KomrutekcHi croiyky 3 MOJJCHTAaHTHUMH JiliraHaamu. Xenatd. Kmactepu, OaraTosiiepHi Ta T-KOMIUIEKCH.
MakponHKITigHI KOMIUIEKCH 3 KpayH-eTepaMHu.



KoHcTaHTa CTIMKOCTI KOMIUIEKCHUX CIOJYK Ta ii 3aJIeXKHICTh BiJ] BEJIMUMHU 3apsay Ta pajiyca IEeHTPaTbLHOTO

ioHa, Horo enexkTpoHHOI KOH(Dirypartii. 'eomeTprudHa i30Mepist KOMIUIEKCIB Ta e()eKT TpaHCBILTUBY UepHseBa.
PO3 L1 2. 3BAKOHOMIPHOCTI XIMIYHUX ITPOLECIB
Tema 6. EHepreTruka XiMiuHUX nepeTBopeHb (0CHOBHU XiMi4HOI TepMOAMHAMIKH)

[onsarTts mpo eneprito. [loTeHIianbHa, KIHETHYHA Ta TIOBHA E€HEPTis CHCTEMH. 3MICT HOHATH (Pi3MKO-XiMidHA
cucrema, (paza, KOMIIOHEHT. [ OMOTeHHI Ta reTepOreHHiI CHCTEMH.

3aKkoH 30epeKeHHS Ta IMEepeTBOPEHHS €Heprii - Mepluuii 3aKOH TepMOIMHAMIKH. [IOHATTS Npo BHYTPILIHIO
SHeprifo cucreMu. B3aeMO3B’A30K MiX BHYTpPILIHBOIO E€HEPTi€l0, TEIIOTOI Ta pobGororo. TIOHATTS PO eHTaJbIIiIo.
Enno- Ta ex3orepmiuni npouecu. 3akoH ['ecca. TumoBi edexrn pizHux npoueciB. CTaHIapTHI €HTAJbIII YTBOPEHHS
XIMIYHHUX CIIOJYK.

Jpyruii 3akoH TepMOAMHAMiKH. 3BOPOTHI Ta HE3BOPOTHI Ipouecu. PiBHoBara: icTMHHa Ta ysiBHa. O3HaKu
ictuHHOI piBHOBary. [ToHATTS npo enTpormito. EHTpomis sik Mipa HeynopsakyBaHHs. EHTpomnist sik ¢pyHKIis ctany. 3MiHa
eHTporii Tpu (a3oBHX Iepexomax. 3MiHa eHTpomil B Aeskux mporecax. CraHmapTHa eHrpomis. ExtpomiiiHmiA Ta
SHTAJBITIHNH (PaKTOPH TPOIIECIB.

XimiyHa criopigHeHicTs. [3006apHO-i30TepMiuHmMiA moTeHMian (eHepris ['i60ca) sk Mipa XiMi4HOI CITOpiTHEHOCTI
Ta KpuTepiii HampaBieHocTi mporecy. CranmaptHi eHeprii ['i60ca. 3B’s30k Mixk eHeprieto ['i60ca, eHTambIli€ero Ta
SHTPOIII€I0 peakiii, piBHIHEA [106ca-I"enpMrombia.

Tema 7. OcHOBHU XiMiYHOI KiHETUKH Ta KaTaJi3y

[IBuakicTs XiMiYHHX peakiiii. DakTopw, IO BHU3HAYAIOTH MIBHUIKICTh XIMIYHOI peakilii: KOHIICHTpAIlis
peareHTiB, THCK, TEMIIepaTypa, MPUCYTHICTh KaTajli3aTopa, B3a€EMHA OpIEHTAIlisT MOJICKYJ. 3akoH mirouux Mac (3IM).
KoncranTa mBuakocTi XiMmiuHOI peakiii. ®akTopy, 10 BH3HAYAIOTh BEJIMYMHY KOHCTaHTH MIBUIKOCTI. [lopsimox
peaxkiiii. MosekyssipHicTh peakiii. baraTocTaniiiai npouecu. JIaHIFOroBi peaxiiii.

BB Temneparypu Ha mIBUAKICTH peakiil. TemneparypHuii koedinieHT mBUAKOCT peakuii. HayanbHi OHATTS
3 Teopil aKTUBHOTO KOMIUIeKCY. EHepris akTuBanii Ta TeroBuii eekrt peakuii. PiBHsIHHES AppeHiyca.

IMonsarTs mpo kartamis. 'oMoreHHWH Ta TreTeporeHHMil Karani3. EmeMeHTH Teopii TOMOTEHHOTO KaTtaizy.
VYTBOpeHHSI IPOMIDKXHUX CIIONyK. EneMeHTH Teopii rereporeHHOro karaiizy. AKTHBHI HEHTPH Ta iX poib B KaTawisi.
Poup ancopbuii, mpupona ancopOuiitnux cui. Exepris aktuBamii Ta katamizatopu. [HTiGiTOpH Ta KaTamiTHYHI OTPYTH.

Tema 8. Ximiuna piBHoBara

3BOPOTHI Ta HE3BOPOTHI IporiecH. JJnHaMidHmIA XapakTep XiMi4HOT piBHOBATH.

TepMoaMHaMiYHUI TPOTHO3 MpPOTIKaHHS XiMiuHUX peakuiil. Enepris [i606ca sk Mipa CTiKOCTI XiMi4HO{
CHOJNIyKM Ta Mipa HalpaBlIeHOCTI CaMOBUILHOTO Ipolecy. Poiib eHTalbHiHOrO0, EHTPOMmHHOro (axkTopiB Ta
TEMIIepaTypy Ha BCTAHOBJIGHHs XiMi4HOI piBHOBard. IcTMHA piBHOBara Ta ICEeBIOpiBHOBara, ix npukiaaud. Yorupu
TUIH PeaKLiii, 1110 BU3HAYAIOTHCS CITiBBITHOIIEHHSIM 3MiH eHTaibIil Ta eHtpomnii. [Tpunnun Jle-lllarense. PiBHoBara sik
CTaH, 110 BiJIOBiae MiHiMyMy eHeprii ['i06ca.

TepmoanHamiuHa KoHCcTaHTa piBHOBaru. 3[JM. ®akropu, 110 BIUIMBAIOTh HA BEIMYMHY KOHCTAHTH PiBHOBAaru:
NIpUpOJIa pearylounx pedoBHH, TeMIepaTypa, NpUpoJa PO3YMHHHKA. 3B’S30K MK BEIMYWHOIO KOHCTAHTH XiMI4HOL
piBHOBaru Ta 3MiHOIO eHeprii ['160ca.

Tema 9. EnemenTH Teopii po3uunis
9.1. 3aranpHi BIACTHBOCTI PO3YHHIB

Knacudikamis nmucmepcrnx cucreM. [pyOommcmepcHi cucremu. Komnoimai po3umHu. bymoBa KomoigHMX
9acTUHOK - Mimen. CTIfKICTh KONOImHWUX po3duuHiB. IcTHHHI po3umHu. Po3umHEHHS sSK (i3WKO-XIMIYHHHA IIpoIec.
IneanbHi Ta peanbHi po3uuHU. Pinki Ta TBepai po3urHU. OcOOIMBOCTI BOAM K pO3uMHHMKA. XiMiuHi ysBieHHs [1.1.
MenzeneeBa npo po3unnu. ®izuyHa Teopis po3unHiB Bant-I'od¢a. Po3unHHICTh ra3iB, piivH Ta TBepAMX Til. Bruius
NPUPOJIY PO3YMHEHOT PEYOBMHHM Ta PO3YMHHUKA HA PO3YMHHICTE PEYOBHMH. BIIMB TeMmeparypud Ta THCKY Ha
PO3YHMHHICTH peuoBHH. ExcTpakiiis.

CriocoOu BUpaXeHHs CKJIaay PO3YMHY: MacoBa JIOJIs, MOJISIpHA JIOJIA, 00’€MHA JIOJIs, MOJISIpHA KOHIICHTpAIis,
MOJBSUIBHICTh, MOJISIPHA KOHIIEHTpALlisl €KBiBAaJICHTY, THT.

9.2. Po3unHu eneKTpoIiTiB

[TuroMa Ta MoJsIpHA €IEKTPONPOBIAHICT PO3YHMHIB. 3aJI€KHICTH €IEKTPOIPOBITHOCTI PO3YHHY BiJl IPUPOIHU Ta
KOHLEHTpALil eJIeKTpoJiTy. Posib jiesleKTpMYHOT NPOHMKHOCTI PO3YMHHUKA IPU YTBOPEHHI 10HIB PO3YMHEHOL
pEeUOBHHH. AKBaKOMILIEKCH.

Huconianis (ioHi3auis) enextpoxitiB. CTymine auconiamii Ta (akTopu, IO BIUIMBAIOTh Ha HEl: NpHpona
PO3YMHEHOT PEYOBMHM Ta PO3YMHHHUKA, KOHIIEHTPALlisi PO3YMHY Ta Temmeparypa. MeToAu BU3HAYCHHS CTYIICHIO
mucoriarmii.

CunpHI Ta cmabki enekrpomitu. PiBHOBara B po3umHax ciaOkux enexTpodiTiB. KoHcTaHTa amcomiarii sk Mipa
CHJIM €JIEKTPOITiTY. 3akoH po3BeneHHs OctBanbaa. [Ipobnema 3actocyBanHs 3[IM 10 pO34MHIB CHIIBHHUX €JIEKTPOJITIB.
VsBHa CTymiHB AHcoIianii CHIBHUX eJIeKTpoiiTiB. EdexTnBHa KOHIEHTpamis, akTUBHICTh. Koe]imieHT aKTHBHOCTI.
loHHa cnta pO3YMHIB €IEKTPOIITIB.

9.3. IonHi piBHOBaru B po34unHax

OOmiHHI peakuii B po3unHax. 3arajbHi yMOBM NPOTIKaHHS peakuliii oOMiHy B pO34YMHaX eJeKTpoiiTiB. loHHI
PIBHSHHS peakiiii.

EnexTponiTiuHa nucomianist BOJy, KOHCTaHTa JUCOLIalil BOJAH, iOHHUI NOOYTOK Boau. BrummB Temmneparypu Ha
nucouianii Bonu. BonHesnit mokasuuk (pH). [ToHATTS Ipo KUCIOTHE, HEHTpalbHE Ta JIy>kHE cepenoBuine. [ToHATTS TIpO
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iHguKaTopu. Meronu Bu3HaueHHs pH. bydepHni po3dunnm.

CydJacHi ysBIEHHS IPO KHUCIOTU Ta OCHOBU. KHMCIOTHO-OCHOBHA piBHOBara. Bu3HaueHHS KHCIOT Ta OCHOB IO
Appeniycy. IIporonHa teopis xucimotr Ta ocHOB bpencrema. Enmextponna teopis Jlpoica Ta YcanoBuda. Teopis
compBOCHCTEM. KOHCTaHTH KHCIOTHOCTI Ta OCHOBHOCTI B BOJHHUX pO34rHaX. BiIHOCHICTB MOHATH KHCIOTA T4 OCHOBA.
Peaxmis HelTpamizamii. AMQOTEPHICTh MOJIEKYJI Ta 1OHIB.

HeBomni po3umnn. Pigkmii amiak, Topum BOIHIO, OKCHJ CIPKH SK HEBOIHI POYMHHUKHA. YMOBH JHCOIiaIii
PO3YMHEHHX PEYOBHH Ha 10HH B PI3HUX PO3ZYMHHHKAX.

Juconianis KOMIUIEKCHUX crionyK. [lonBiitHi coui.

Baxkopo3uunHi enekTpoisiTi. PiBHOBara Mik ocajoM Ta HacH4eHMM pO3YMHOM. JI0OYTOK PO3YMHHOCTI Ta
PO3YHMHHICTB €JIEKTPOJITIB. BIUIMB 0HONMEHHMX Ta PI3HONMEHHUX 10HIB Ha PO3UMHHICTD €J1eKTpoiTiB. [lepeBencHHs
B2)XKOPO3UYMHHUX OCaJiB B PO3YMHHHUN CTaH B pe3yjbTaTi YTBOPEHHS KOMIUIEKCHHX CIOJYK, MaJIOAMCOLIHOBaHUX
PO3YMHHHX B BOJI CIOJIyK ab0 OKHCJIEHHS OcCaliB. Y TBOPEHHS Ba)KKOPO3YMHHHUX OCA/iB 3 PO3YMHHUX KOMILJIEKCHHX
cnonyk. Brums pH Ha yTBOpeHHS Ba)KKOPO3YMHHUX OCAIiB.

Tema 10. OKuCHO-BiATHOBHI MpoIeCH Ta eJIEMEHTH eJIeKTPOoXiMil
10.1. OxkucHo-BiZHOBHI peakuii

CyTb OKHCHO-BITHOBHHUX peakiiil. [IOHATTS CTYNeHI0 OKUCICHHS eIEMEHTY B CIIONymi. [Iporiecn OKnUCIeHHS Ta
BigHOBICHHS. OKHMCHUKM Ta BimHOBHHMKHM. CKIagaHHS PIBHAHb OKHCHO-BITHOBHHX pEakIii. MeTox eleKTpOHHOTO
Oanancy, METOJ]  HaIliBpeaKIiii. OCHOBHI  THNM  OKHCHO-BIiTHOBHUX  peaKiii: MIXMOJICKYIISPHI,
BHYTPIIIHBOMOJIEKYJISIPHI, IMCIPOIIOPLIOBAHHS, KOHTPIPOIOPLIFOBAHHSI.

10.2. 'agbpBaHivYHi €JIEMEHTH Ta OKHCHO-BiTHOBHI MOTEHIiaIH

Ximi3M mpolieciB, 10 BiJIOYBAIOTHCS Ha MOBEPXHI MeTaly B BOAHUX po3unHax ioro comi. ITonstrs mpo
NOJBIHHUIH eekTpuuHuii map. CTprOOK MOTeHIialy Ha FpaHHLi MeTal-po3urH. HanpsmMok pyXy eJleKTpOHIB Ta iOHIB B
rajbpBaHiuHOMY eneMeHTi. BonHeBuii enekrpoa. EnekTpoaHuii moteHmian ta pakTopy, M0 BU3HAYAIOTH HOT0 BEIMUUHY
- TIOTEHIaN i0Hi3amii, CIOPIAHEHICTh O €JIEeKTPOHY, €HEepris METAIIYHOI TPaTKH, €Hepris rigpatamii (coipBaTarlii)
i0HIB, TeMIlepaTypa, CTYIHb OKHCIICHHS, KOHICHTpalis OKHCIIEHOi Ta BigHOBHOI (opMm. PiBHsnas HepHcra.
Hopwmaneauii (cTaHZapTHUI) TOTEHINad OKHCHO-BITHOBHOI CHCTEMH, HOTO 3HAaK Ta BeIW4MHA. [ anbBaHIUHI €JIeMEHTH
(rampBaHIYHI JIAHIFOTH), X THIK: XIMi4HI Ta KOHIEHTpaliiiHi. Psax Hampyr (akTmBHOCTi) MertamiB. XiMidHI pKeperna
CTpYMY - TaJIbBaHIUHI €JIEMEHTH Ta aKyMyJIATOpH. TOIUIMBHMI €JIEMEHT.

OKHUCHO-BITHOBHI (pEIOKC) MOTeHIiami. Biu3HaueHAS HANIPSIMKY OKHCHO-BITHOBHOTO TIPOILIECY, SIEKTPOPYIIiiHa
cuiia XiMI4HOI peakuii B XiMIYHOMY JpKepelni cTpyMy Ta 3miHa eHeprii ['100ca. [1in0ip OKHMCHMKIB Ta BiJHOBHHKIB 3
ypaxyBaHHSIM OKHCHO-BiTHOBHUX IOTCHIIAIB.

10.3. EnexTpoJii3 Ta kopo3is MeTaJiB

Penokc-mporiecu 3 y4acTio eJIeKTPUYHOro CTpyMy. [HepTHI Ta akTHBHI eekTpoau. Cxema mpoIieciB Ha IHePTHUX
Ta aKTHMBHUX €JIEKTPOJIaX B PO3YMHAX Ta PO3IUIABAaX €JIEKTPOJITIB. EJIEKTpUUHMIA CTPYM SIK JyKe CHIbHUI OKHCHHK Ta
BiTHOBHUK. BHIi/IEHHS HA KaTO/Al BOIHIO Ta METaliB, siBUINA moyisspu3aiii. [loTeHmianu nepeHanpyxenss. OKUCICHHS
Ha aHOJI MPOCTHX Ta CKIAJHUX aHIOHIB. EnexTpocuHTe3 HeopraHiyHuX pedoBuH. [106iuHI peakiii, o MarOTh MicIle Ha
€JIEKTPOJax.

3akonu Papajes.

EnextpoxiMigHa KOpO3isi METATIB Ta 3aXUCT BiJl HEi.

Tema 11. @iznko-ximiunni aHaji3z

®Di3uK0-XiMIYHHN aHAJI3 K METOJ AOCIIIKEHHS 0araTOKOMIIOHEHTHUX criouryK. OcHoBHI ipuHIIIHA OXA.

Tepmiunuii anani3. [liarpamu minaBkocti. EBTekTnka.
YACTHUHA 2. XIMIS esieMeHTiB Ta HAHBAXKJIMBIIIMX CIOJYK
PO3/L 3. HOPIBHSAJIbHUI OI'JISI] EJTEMEHTIB TA iX CHOJIYK
Tema 12. IlepionnuHuii 3aK0H SIK OCHOBA CHCTEMATHKHU B HeoprauiyHii ximii
12.1. Ili3HaBaJIbHA Ta NPOTHO3YK4Ya POJIb MEPiOTMYHOIO 3aKOHY

[Nepioguunnii 3akoH - ocHoBa Kiacu(ikamii aroMiB NpHM BHKOPUCTaHHI BiJOMOCTEH Npo iX OymoBy Ta
BiacTuBocTi. [lepionuuHa cucreMa SIK OCHOBa KiacuQikamlii IPOCTHX PEYOBHH Ta OiHapHMX cnonyk. [lepiogudannit
XapakTep 3MIHM JESKUX BIIACTUBOCTEH OiHapHMX crnosyk. Ili3HaBanbpHE Ta IeAaroriyHe 3HA4YECHHS MEPiOJUYHOT
CHCTEMH.

Ponp mepiosmyHOrO 3aKOHY B PO3BHUTKY CYYacHMX IIPHUPOAHMYMX HayK. 3B’S30K PO3MOBCIO/KEHOCTI Ta
pO3MoiTy XIMIYHHMX €JIEMEHTIB B 3eMHill KOpi, B 3eMHill Kyii Ta KOCMOCI 3 IEpioJIMYHOI0 CUCTEMOIO Ta 3 OyJI0BOIO
aTtomiB. XiMIYHUHN CKJIaJ OKPEMHX Teocdep.

12.2. 3aranbHuii orJisig s- Ta p-eJeMEHTIB

Ocob6muBocTi Oy10BH aTOMIB s- Ta p-eneMeHTiB. [lookeHHs B mepioandHil cucteMi. BamenTHi opbitani: s- Ta
p-opbitami. 3aranbHi 3aKOHOMIPHOCTI: BHYTPIIIHA Ta 30BHIIIHS NepiogndHicTh. CTYIIeHI OKHUCIEHHS S- Ta p-€JIeMEHTIB.
KoopanHariiiHi ancna s- Ta p-eJIeMeHTIB.

12.3. 3aranbHuii orasiy d-ejieMeHTIB

OcobmuBocti OymoBu atomiB d-ememeHTiB. [lonoxeHHs B IepioAWYHIA cucTemi. BameHTHi opOirtam: ns-,
opbitans, np- Ta (n-1)d-opGitani. 3miHa moTeHIiany ioHI3aWii Ta pajaiyciB aToMmiB B miArpymax. BUHATOK mis
eJIEMEHTIB MmiaArpynu ckanaiio. CTyNeHI OKHMCIEHHS Ta KoopauHauiini umcna d-emementis. Ilpocri pedoBunu d-
enemeHTiB. KoopanHaliiiHi Ta KOMIUIEKCHI CHIONTYKH d-€JIEeMEHTIB.

12.4. 3aranbHnii oryisig BiaacTuBocreii f-exemeHTiB
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OcobnmBocTi enekTpoHHOT OymoBu artomiB f-ememeHTiB. [lonmokeHHS B TepioAWYHIA CHCTEMI: JIAHTaHIAW Ta
akTHHiTU. Po3muTa mepiogudHicTh. XapaKTepHi CTYNEHI OKUCICHHS Ta KOOpAWHAIINWHI yucna. [IpupomHi Ta mTydHi
aKTHHIAH.

PO3ILJT 4. XIMISA EJIEMEHTIB TA IX HAUBAKJIHUBIIINAX CIIOJIYK
Tema 13. EieMenTH cbOMOI Irpynu

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

CTYIEHI OKUCIIeHHS. 3MiHa aTOMHUX XapakTepucTHk exeMenTiB VIIA ta VIIB miarpymm.
13.1. 'iaporen

lpporen. I3oromm [imporeny: mpotiid, neirtepiii, Tputiid. [lonmoxenus [inporeHy B mepioanuHiil cuctemi.
OcobnuBocti OynoBu Ta po3mip aroma rigporeHy. CTymeHI OKHCIEGHHS Ta BaJIeHTHICTb. BiacTuBocTi mpocToi
pedoBuHU. CHONYKH TiAPOTeHY 3 METalaMd Ta HeMeTalaMu. ['ipuau eIeMEeHTIB, iX BJIACTHBOCTI Ta KiacH(ikarris.
3aJIexHICTh BIACTUBOCTEH TiPUAIB Bi TUILy XiMi4HOTO 3B’s3Ky Mix ['igporenom i enemeHToM. KomruiekcHi rigpuan.
TBepai po3unHE BOAHIO B MeTanax. CIIONyKH TiApOTeHy B IIO3NTHBHOMY CTYIICHI OKHCIICHHS. Bakka Boza.

13.2. I'asiorenn

3aranpHa XapaKTepPHCTUKA MIATPYIH TalioreHiB: OymoBa aToMmiB (ocoOmmBocTi OynoBu atoMa (Topy), po3Mmipu
aTOMIB Ta i0HIB, CTYIICHI OKMCIICHHS Ta BAJICHTHOCTI, €IEKTPOHETATHBHICTh TA THITM XIMIYHOTO 3B’S3Ky B CHOJYKaXx 3
PI3HUMH eIeMEeHTaMH, MOPIBHSIBHA CTIHKICTh MOJIEKYI MPOCTHX PEUOBHH, PO3MOBCIODKEHICTh B MPUPOI, TEOXIMIUHI
0COOIMBOCTI, 130TOIIIS.

CniBcraBiieHHss (i3UYHMX Ta XIMIYHUX BJIACTUBOCTEH TaloreHiB. 3MiHa CTIMKOCTI, BiJHOBJIIOBAJIBHUX Ta
OKHMCHHX BJIACTHBOCTEH TaJoreHifiB rigporeny. [1opsaiok B3a€MHOTO BUTICHEHHS I'aJIOTEHIB 3 iX CIOJYK Pi3HHX THIIIB.
IMoniranoreHiny.

13.3. TunoBi e1eMeHTH MiArPyNy rajoreHis

®rop. Ilpocra peyoBuna. dropup rigporeny ta GTOPUAM METANIB Ta HEMETATIB. 3aJEXKHICTh X BIACTUBOCTEU
BiJl THITy XIMIYHOTO 3B’S3Ky. ATrperaTHHIl CTaH IIpW 3BHYaWHNX yMoBax. KHCIOTHO-OCHOBHI BiacTUBOCTI. DTOpuan
KHCHIO Ta TaJIOTeHIB. 3HAUEHHS CIIONYK (PTOPY B CydacHiH TEXHIII.

Xnop. @i3nyHi Ta XiMiYHI BIaCTHBOCTI IpocToi pedoBUHU. B3aeMois Xopy 3 BogHEeM. XIIOpUAX €IeMEHTIB, iX
BJIACTHBOCTI Ta kiacudikamis. Xmnoparrinpuan. Ilpaktudaae 3actocyBaHHs xnopy. ConsiHa KHCIIOTA, ii BIACTHBOCTI Ta
3acTocyBaHHA. TEXHIYHI METOIM OJEpKaHHS CONAHOI KHCIOTH. JlabopaTopHi Ta MPOMHUCIOBI CHOCOOHM OAEpX AHHSI
xnopy. Bzaemonis xyopy 3 Bomoro Ta myramu. Crnonmykw Xjiopy 3 KucHeM. KHMCHEBI KHMCIOTHM XJIOpY Ta iX COJIi.
XJIOpHYyBaTUCTa KUCIOTA Ta TIMOXJIOPUTH; XJIOPUCTa KUCIOTAa 1 XJIOPHUTH; XJIOPHYBaTa KHCJIOTH 1 XJIOpaTH; XJOpHA
kuciora i nepxsjopat. Cuia IUX KHUCIIOT, iX CTiiKicTh. BiacTuBOCTI coneil KUCHEBUX KHCIIOT XJIOPY. 3aKOHOMIPHOCTI
3MIHM OKHCHO-BIJJTHOBHUX BJIACTHBOCTEI B KUCHEBHX KHCIIOTaX XJIOPY. 3aKOHOMIPHOCTI 3MIHM BJIACTHBOCTEH CHOJIYK
XJIOPY 3 €JIEMEHTAMH, B SIKUX CTYIEHb OKHUCICHHS XJIOPY 3MiHIO€EThCs: -1, +1, +3, +5, +7. Cnosyku XJIopy 3 CTyleHeM
OKHCIEHHS: 12, +4, +6.

13.4. Iliarpyna Bpomy

Bpom, Mo, Acrar. Ipocti pedosunn. ix Bractusocti. Criomyku Gpomy, ioJTy, acTaTy 3 CTyNeHeM OKHMCIEHHS: -
1, +1, +3, +5, +7. IlopiBHsUIbHA XapaKTEPHCTHUKA BIACTHBOCTEH CIONYK: KHCIOTHO-OCHOBHHUX, OKHCIIOBAJIBHO-
BIZTHOBHHMX, XIMIYHOT aKTUBHOCTI. MeToi1 oJiepKaHHs MPOCTHX pedyoBUH. Bukopucranus 6pomy, foay Ta ix cromyk.

13.5. Iliarpyna Manrany

Masnran, Texreni, Peniii - mpencraBauku d-eneMeHTiB. CTyIIeHI OKHCICHHS: KaTIOHOTEHHUH Ta aHIOHOTCHHHN
XapakTep aTOMIB, MapaMarHiTHICTh aTOMIB Ta i0HIB, 3JaTHICTb YTBOPIOBAaTH KOMIUIEKCHI CIOJYKH, METaJivHICTh
MPOCTHX PeuoBHH. BiiacTuBOCTI MpOCTUX pevoBHH. SIBHIIIE aoTpOIIii.

Cronyku MaHraHy, TEXHEI}0 Ta PEHIto 31 CTyIeHeM OKHUCJICHH, piBHUM Hymo. KapOoninu. Crioayku MaHrany,
TEXHEII0 TA PEHil0 3i CTyIeHeM OKMCIeHHS +2, +4, +6, +7. IX BIacTMBOCTi: KMJIOTHO-OCHOBHI, OKHCHO-BiIHOBHI,
XIMiYHa aKTUBHICTb.

Tema 14. EnieMenTH moctoi rpynu

3aranpHa Xxapakrepuctika eaeMeHTiB VI rpymu. OcoGnuBOCTI €NeKTPOHHOT CTPYKTYpH: BaJICHTHICTh, AaTOMHI Ta
10HHI pajiycu, MOTEHNiany ioHi3alii, CIOpiAHEHICTh 10 eleKTpoHy. Tumosi enementu: Oxcured, Cynsdyp. 3MiHa
aTOMHHUX XapakTepucTHK eneMeHTiB VIA i VIB miarpyrm.

14.1. Okcuren

OcobmuBocti OynoBH Ta po3mipu aroma okcureHy. CTymHeHi OKHCIEHHs, BaJeHTHOCTI. Ajnotpormis. XiMiuHi
BJIACTMBOCTI MPOCTHX pedyoBHMH. Po3noBcrokeHicTs B mpuposai. JlaboparopHi Ta mpOMHCIIOBI cHOCOOM oOJlep KaHHS
KHCHIO. Moro 3acTocyBanHs. BUKOPHUCTAaHHS PiKOro KHCHIO.

O30H. BiactuBocTi Ta criocoOu ofep:xaHHs 030HY. bynoBa Monekynu 030Hy. Bukopucranns o3ony. Poib 030Hy
B IIPUPOII.

Tunosi cnonykn okcureHy. Okcuan Ta ix kmacudikamis. Homenkmatypa okcuniB. Ilepokcmmm. Bomaesi
croJyky KUCHIO. Boja. bymoBa monexkynu Boau. EHepreTndHa miarpama MOJEKYJISIPHHUX OpOiTaneld MOJEKyJId BOJIH.
@i3uuHi Ta XiMi4HI BIacTHBOCTI Boau. ['impaTi, akBOKOMITIIEKCH, KpUcTajoriaparu. TepMiuaa aucomiaris Boan. Ponb
Boxy B npupoxi. OnepkaHHs XiMidHO uMcroi Boau. Ilepokcun rigporeny. bynosa Horo Mojekyau Ta BIacTHBOCTI.
OKHCHO-BIIHOBHI BJIACTUBOCTI EPOKCULY T1JpOoreHy. MeToan ofepkaHHs Ta 3aCTOCYBaHHS IIEPOKCHIIB METAJIIB.

14.2. Cyanpyp

BynoBa artoma cynbdypy, CTyNeHi OKHCICHHS, BaJeHTHOCTi. @i3M4HI BJIACTUBOCTI MNPOCTHX PEYOBHH.

Anotpomnist. Tlomimopdism. Ximiyni BiacTMBOCTI CipkH. 3acrtocyBaHHs cipku. CamopojHa cipka Ta 3acodbu ii
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BHI0OYBaHHSI.

Cynsdimu emementiB. Ix kmacmdikamis. Timpocymsginm. Jdurizporen cymsdypy, Horo ¢iswmddi Ta Ximidsi
BinactuBocTi. Crnocobm oxepxkanas. [lomicynedinun. Cympdimm meramiB B mpupoxi. [IpakTudHe BUKOPUCTAHHS
CIpKOBOJIHIO Ta CyIb(imiB.

3aranpHa XapaKTEPUCTHKA CIIOIYK CYIb(PYpPY 3 TaTOTCHAMI.

Kucnesi cionmyku cymedypy. Oxeun cynbhypy (IV), oro BmactuBocTi Ta XapakTepHi peakmii. CymsgiT Ta
cipuncTa kucnora. Xuopuctuid TioHin. Ilipocipuncra kucnora. [1oniTioHOBI KHCIOTH.

Oxcup cynbdypy (VI). Cipuana (cynbdarna) kuciora. Cynbgparu. OxucHa 1ist cipyanoi (Cynb(paTHOi) KHCIOTH.
[MipocynbdarHa kucaoTa Ta mipocyabhar.

Hancynbegarna kucnora ta nepcynbdaru. [Ipuniuny cioco6iB oxepskaHHs cyibdarHa Kuciotd. Oneym.
3HaveHHs Cynb(aTHOI KUCIOTH IJIsl TPOMHUCIIOBOCTI.

Cnonyxu cynsdypy (IV) i (VI) 3 immmmu enemenTtamu. Ix BoacTuBoCTi.

14.3. Iligrpyna ceneny

Cemnew, Texyp, Ilomnoniii - p-enementu VI rpynu. Enextporna KoH()Iirypamis, CTyIeHi OKUCICHHS,
KOOpAMHAIIIHHI 9rcia. 3arajbHi 3aKOHOMIpHOCTI BiIactuBocTeil B psny Cymnbdyp - Cenen - Temyp - [Tomowiii.
3naxomkeHHs B mpupoxi. [Ipocti pedoBrHN. CIIONYKH CeleHy, TeTypy Ta MOJOHIIO i CTYyIIeHIMH OKUCIICHHS -2, +2, +4,
+6, TX KHCJIOTHO-OCHOBHI Ta OKMCHO-B1JTHOBHI BJIACTHBOCTI.

14.4. Ilinrpyna xpomy

Xpowm, Moni6aen, Bombdpawm - d-enementu VI rpymnu. Enextporna kondirypaitist aromis. [IpocTi pedyoBHHH.
Cnonyku Xpomy, Mounioneny ta Bonbgpamy 31 cTynenem okucieHHs, piBHUM Hyito. KapOoHinu. KinactepHi crionyku.

Cronyku Xpomy, Moni6aeny, Bonsbpamy 3i crynesem okucnenss +2, +3, +6. Ix smactusocti. Ssuiie
KOOpAMHAIIHHOT i30Mepii B okcoxpomaTax (III).

Cnonyku Xpomy, Moni6aeny Ta Bonbdpamy 3i cTynenem okucienns +6. Ix BaacTusocti. XpoMoBa KuCIOTa.
OkcoxpoMartd, OKCOMONIOAaTH Ta OkcoBoIbppomatu. [lomimepn okcoanioHiB. OKHCHO-BITHOBHI Ta KHCIIOTHO-OCHOBHI
BJIACTHBOCTI CIIOJIYK €JIEMEHTIB HMiATPYIIH XPOMY.

OpneprxaHHs MeTalliB. 3HaYSHHS CIUIaBiB XpoMYy, Bolb(ppaMy Ta MonibaeHy. [lopomkoBa MeTaxypris Ta
MeTaJloOKepaMiKa B CyJacHii TeXHiIi.

Tema 15. Enementu n’sitoi rpynu

3aranpHa XapaKTEpPHUCTHKa elleMeHTIB V rpymnu. bynosa atomiB. BaneHTHICTB Ta CTyneHI OKHUCIICHHS aTOMIB

eJIeMEHTIB. XapakTep XiMiYHUX 3B’3KiB B crioyiykax. [loniOnicTh Ta BigMiHHicTh VA Ta VB niarpym.
14.1. Tunogi enemenT VA miarpynu

A3zor. OcobamBocCTi Oy/10BU Ta po3Mipu aroMa a30oTy. Di3udHi Ta XiMi4HI BIACTUBOCTI HPOCTOT pEUOBHHH.
Crnioco6u oniepkanHst a30Ty. CriocoOu BUAITICHHS a30Ty 3 TOBITPs. 3HAXODKEHHS a30Ty B pupoi. Bukopucranus
azory. Hitpuaun. Criocobu oneprkanns Ta kinacudikaris. Amiak, ioro §i3nyHi Ta XiMiuHI BIacTHBOCTI, Oy10Ba
MoJieKyJi. KHCIO0THO-OCHOBHI Ta OKHCHIOBAJIbHO-BIIHOBHI BIAaCTUBOCTI amiaky. AMiakatu. CoJi aMOHi0. AMiH,
imMiny, HiTpuau. B3aemonis amiaky 3 Bonoto. [IpomMuciioBicTs 3B’13aHOTO a30Ty. BIUTHB TeMmiepaTypy Ta TUCKY Ha
piBHOBary CHHTE3y aMiaky 3 exeMeHTiB. Peakiii okucineHHs amiaky. ['ipasuH: OymoBa MOJIEKYIIH, CTOCOOU OJepKaHHS,
BJIACTUBOCTI Ta BUKOpucTaHHA. COli TiIpa3oHito.

INaxokcmiamin: O0y10Ba MOJICKYJIH, CIOCOOH OJIep>KaHHs, BIACTUBOCTI Ta BUKOPHUCTAaHHs. OKHCHIOBAJIBHO-
BiTHOBHI peakiii rigpoxcmiaminy. Coi TiIpoKCHIAMOHIIO.

AsoTtucroBosiHeBa KucioTa Ta ii coni. Bukopucranns asuzis. ['anoinui criosryku azory. Crionyku a3oTy 3
kucHeM. Okcup asory (I), OymoBa MosieKyJid, BIaCTUBOCTI, BuKopucTanus. Okcun azoty (1), yMOBH HOro yTBOpEHHS 3
enemenTiB. Onepxanus okeuay azoty (1), Gpi3uuHi Ta XiMi4HI BIACTUBOCTI.

Oxcun asory (III), 6ymoa mosiekyiin, GisuyHi Ta XiMidHI BIacTuBocTi. OnepkanHsa. A30THCTa KHUCIIOTa,
ojiepkaHHs, Oy10Ba, BaactuBocti. Hitpuru.

Oxkcun azoty (IV), OynoBa Monekynu, AuMepe3allis, oJep>KaHHs, TOKCUIHICTh, XIMi4HI BJIaCTHBOCTI.

Oxcup azory (V), CTIHKICTh, XiMIUHI BIACTHBOCTI.

A3oTHa Kncnora, (pi3uuHi Ta XiMiYHI BIACTHBOCTI, OKMCHIOBAJIbHA [Iisl B PI3HUX yMOBax. TepMiuHa HECTIHKICTb.
“Llapcbka ropinka”. Jumisdaa azotHa kucnorta. Hitparu. Ipuponni Hitparn. CyyacHi METOIM CHHTE3Y a30THOI
kucyioty. [IpakTrdyHe 3Ha4eHHS a30THOI KUCIOTH Ta HITpaTiB. A30TOBMICHI 100puBa. BiOyxoBi peyoBHHH.

[NopiBHsIbHA XapaKTEPUCTUKA KUCHEBUX CIIOJIYK a30TYy.

®ocdop. [Nommpenicts B mpupoai. Anorponsi moandikanii pochopy. Onepxanus Ta Bukoprctanus gochopy
B mpomucioBocti. PizugHi Ta XimivHI BracTuBocTi Gocdopy. Kucuesi conyku docdopy. Oxcun docdopy (I1I),
OyZ10Ba MOJIEKYJTH, BIACTUBOCTI, criocoom oaepkanns. @ocdopucta kuciaora, oJepKaHHs, BIacTUBOCTI. DocdiTu.
dochopHyBaTHCTa KHCTOTa, 0y10Ba, Ofep KaHHs, BIacTuBoCTi. ['inodocditn. Oxenn pocdopy (V), 6yaoBa MOIEKyIH,
ojepkaHHs, BIacTHBOCTI. ['igparanis okcuay dpocdopy (V). Oprodochophna kucnora. @ocdatu ta rixpodocdaru.
[Tipodochopra Ta meTodochopHa kucioTH i ix comni. [Tonimeradocdarn. Pochopni modpuBa Ta MuroUi 3aco0dn Ha
ocHoBi ocdarie. Cynepdocdar, nperumnitar. AModoc, azodocka.

®ocdaru meraiis, onepxanus, BiactuBocTi. ®ocdin, onepkanus. CriBcTaBieHHs BIacTuBocTel Gocdiny Ta
amiaky. Coumi docdonito. Cionyku docdopy 3 ranorenamu. HeopraniuHi nmonaiMepu Ha 0CHOBI ()OCHOHITPHIIXIIOPHIY.
Oxcoxynopuz ¢pocdopy. [HcekTodYHTIUIM Ta HAIIBIIPOBIAHUKOBI MaTepialli Ha OCHOBI (ocdinib.

14.2. Ilingrpyna Mmunr’ sky
3aranbpHa XapakTepHUCTHKa €JIEMEHTIB MiIrpyH MU IKy. BiiacTuBoCTI Ta 0iep>KaHHs MPOCTUX PEUOBHH.
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PosnoBcromkeHicTh B IpUpoi. AnoTporris Myt aky. CIIJIaBu CypbMH, BicMyTy. BUKOpUCTaHHS MU’ SIKY, CYpbMH,
BiCMYTYy.

ApceHiau Ta aHTIMOHI I MeTaniB. ApciH, cTHOIH, BicMyTiH. Peakmis Mapra.

Oxcuan mumr’sky (I11), cypemu (I11), Biemyty (I1I), BmacTuBOCTI, onepkaHHs. MUII’ IKOBUCTA Ta CYPMbBSIHACTA
kuciotw. I'igpoxcun Bicmyty (IIT). ApceHiT Ta aHTUMOHITH. TpUXIOpHI MU Ky, CypEMH Ta BICMYTY, iX TiApodIi3.
Cynboin Biemyty (II1). Comi, okcocomi BicmyTy. Okcunn mumt’sky (V) ta cypsmu (V). Mumr’sskoBa Ta CypbMsIHa
Kucyotd. ApceHaty i antumonaru. [lenraxnopun mumn’siky Ta cypsmu. Cynbdigu mumn’sky (V) 1 cypsmu (V). Tiocomi
MULI’AKY Ta cypbMHU. Crionyku BicMyTy (V).

14.3. Iligrpyna pananiro (VB minrpyna)

3aranbpHa XapaKTEepUCTHKa €JIEMEHTIB MiArpyIy BaHaAio. by10oBa aToMiB, CTYIEHI OKUCIICHHS, BJICHTHICTB.
CXWJIBHICTB 10 YTBOPEHHS KaTiOHHOT Ta aHioHHOT opM. CXHIIBHICT 10 KOMILIEKCOyTBOpeHHs. KoopanHariiini uncina
B CIIOJTyKaX.

®i3nuHi Ta XiMigHI BacTUBOCTI MeTatiB. [IpupomHi coxyku Ta ix nmepepoodka. CrutaBu. Buxopuctanas
BaHa/if0, HIOOIIO 1 TaHTATy Ta iX CHOJIYK.

Oxcuau Banagito (1L, 111, IV, V). KucriotHo-0CHOBHI BIacTHBOCTI TigpokcuiB metamis (V). Ix BigHOIICHHS MO
BOJIH, KHCJIOT, TyTiB. Banagatu, HioOaTH, Tantanatu. Banagitu. Crioryku okcosanaziro (IV) (Banaminm).

Tanorenign. Xnopuau Banaxito (11, III, IV). I'anorenian metamnis (V). ['igpomnis ranorenigis. KommrekcHi
TaJIOTEHIIN.

Tema 15. EsleMenTH YyeTBepTOl rpynu

3aranbpHa XapakTepUCTHKa eleMeHTiB [V rpynu. BajgeHTHICTh Ta CTYMiHb OKUCIICHHS €JIEMEHTIB. XapakTep

XIMIYHHUX 3B’s13KiB B criosrykax. [lopiBHsiHHS BiacTuBocTel eneMenTiB IVA ta I[VB miarpym.
15.1. Tunosgi eaementn IVA miarpynn

Byraeups. OcobauBocTi Oy10BH aTOMa BYIJICIIO. AJIOTPOIIiS BYIJICII0. 3HAXOKCHHS BYTJICIIO B IPUPO/II.
tyane onepkanns rpadity Ta anmasziB. Kap0Oin. Byrimns sk amcopOeHT rasis, mapiB Ta pO3YMHEHUX PEUOBHH.
aKTUBOBAHE BYTULIA. XIMIUHI BIaCTHBOCTI BUTFHOTO BYTIICITIO.

Cronyku BYTJICIO 3 MeTaJlaMH Ta HemeTaxaMu. Kap0Oinu meranis, X kinacudikamis. Bukopucranas kap0iais B
TexHini. ['padituan.

Cipxosyraenp. Llian. CunmisHa kucnoTw Ta ii comi. ianamia. PogaancToBoiHEBa KICIOTA Ta POTaHIIH.

lanorenign Byraemo. @peonu. @TopomnnacTy.

Kuchesi cionyku Byriemto. Oxcun Bymieitio (II), OymoBa MosieKyiH, o/iepKaHHs, BIacTHBOCTI. KoopauHaminHi
cnonyku okcuny Byrieio (1) 3 metanamu (kapOoHinm). BigHoBHi BiaactuBocti okecuay Byruerio (II). docrew.

Oxcun Byriterio (IV). Byrinbaa kuciora, BiactuBocti. Kapoonatu, 6ikapoonaru. CoJii kap6aMiHOBOI KUCIIOTH.
Kap6amin.

KpewmHiii. ByznoBa aToma, po31noBCIOPKEHICTh B TIPUPO/i, BAKOPUCTAHHS POCTOT peuoBUHH. [IpudanHa
BIZIMIHHOCTI XiMil KpeMHito Ta Byrieno. OCHOBHI KDEMHEBMICHI MiHEpaJIH - KBapll, CHIIIKATH, aTFOMOCHIIIKATH.

OpnepxanHs kpemHir0. Di3udHi 1 XiMivHI B1acTHBOCTI. CIIOIyKH KPEMHIO 3 METallaMH Ta HEMETallaMH.
Cuninmy, X knacudikarris, Bukopuctanas. Kapoopyrn. Crionyku kpemHiro 3 ranoreHamu. KpemHil(pToprcToBOIHEBA
kuciora Ta ii comi. Crionykn KpemHiro 3 BogHeM. bynosa cunanis. OTpuMaHHs, BIaCTHBOCTI, BAKOPUCTAHHS.

Kucnesi cionryku kpemsiro (1), oro mpupomani Mmomudikarii. Ksapmese ckino. KpemHieBi kucioTa Ta ix couri.
Cuikarens i Horo BUKOpUCTaHHS. 3011b KpeMHEBO1 kuciaoTH. CritikaTH, iX rigporis. [IpupoaHi cumikati (oI0BHIA
IIIaK, ciroja, azoect, kaomin). CydacHi ysaBiIeHHs po 0ynoBy criikartiB. LITydHi cumikati (CKIIO, CHTAIIN, IEMEHTH).
KpewmHiiiopraniuHi cnonyku (CHIIKOHH, CUIIOKCAaHH).

15.2. Iliarpyna repmaniio

3aranbpHa XapakTepUCTHKa IiArpyIH repMaHito. BiacTuBocTi npocTux pedoBuH. Poib repMaHito. sk
HamniBIPOBITHUKOBOTrO MeTaly. CIulaBu 0ioBa, CBUHIO. JIymkeHHs. 3HaXO/PKEHHS B IPUPO/I, OACPIKaHHS i
BHKOPHCTAHHS MPOCTUX pedoBrH. PadinyBaHHS 010Ba. BinHOMEHHS MPOCTHX PEUOBHH A0 KHUCHIO, METANIIB, BOJIH,
KHCJIOT Ta JIYTiB.

Cromyku eJeMeHTIB MiArpynu repmManito 3 kucHeM. Okcud i rigpokenan onosa (II) 1 ecBunmio (I11). Cosi ostoBa
(IT) ta ceuntro (11). CraniTH, TurroMOiTH. BigHOBITIOBaNBHI BIACTUBOCTI crionyk ososa (I1).

Oxcuau repmasiro (IV), onosa (IV), ceuamo (IV). I'epmanieBi Ta onoB’stHI KucaoTy. ['epmanaty, craHaTy,
TUTIOMOATH.

Oxcup ceunLio (IV). Cypuk. OKHCHIOBaJIBHI BIACTHBOCTI CIIONMYK CBHHINO (IV).

Terpaxnopunu repmasiro (IV) i onosa (IV). KommekcHi cionyku onosa (IV). Cynsdiau omosa (IV) i
TiocTtaHatH. CBUHIIEBUI aKyMYJISTOD.

15.3.iarpyna tutany (IVB ninrpyna)

3aranpHa XapaKTepUCTHKA eJIEMEHTIB. byoBa aToMiB. BalleHTHICTh Ta CTyIIeHI OKUCJICHHS aTOMIB €JIEMEHTIB.
3MiHa CTIHKOCTI HABUIIOTO BAJEHTHOTO CTAaHy MO TPyIIi. XapakTep XiMIiYHHX 3B S3KiB B crioyKaX. CXHIBHICTB 10
YTBOpPEHHS aHIOHHO1 Ta KaTioHHOT (popM. COIYKH OKCOTHTAHY (TUTaHITY), OKCOIMPKOHiIO (IMPKOHITYY) 1 OKcoradHit0
(radHinyy). CXUIBHICTB 10 KOMIUIEKCOYTBOPEHHSI.

KoopaunauiiiHi yucna aroMiB B crioiykax. [IppunHu noaiOHOCTI BIacTHBOCTEH UPKOHIIO Ta radHiro.

®i3uuHi Ta XiMiYHI BIACTUBOCTI MeTaliB. BiTHOIICHHS 10 KUCHIO, BOJU, KACJIOT 1 JIyTiB. MexaHi3M pO34MHCHHS
METaJliB B CyMillli Q30THOI Ta IJIABUKOBOT KUCJIOT. BUKOpUCTaHHS TUTAHY.

Oxcuau. Oxenan tutany (11, I, IV). OcobmuBocti 6ynosu oxcuny tutany (IV). Okenan nupkosito (IV) Ta
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radmiro (IV). TyromiaBkicTs ZiOKCHAIB. IX BiHOIIEHHS 10 BOIM, KHCIOT, IyTiB. IlepeBe/icHHs B PO3UMHHI CIIONYKH.
[TpuHIMIH 0IepKAHHS TIOKCHIIB.

Tnppoxcuan. I'igpoxenau turany (11, 111, IV). INnpoxkcnan mupkowiro (IV) ta raduiro (IV). OcobmmuBocTti 6ynosu
rizpokcuais enemeHTiB (IV). X KHCITOTHO-OCHOBHI BIaCTHBOCTI. BimHOIICHHS 10 BOIH, KHUCIIOT, myriB. TutanaTH.
Hupxonaru. [amoreninu. [Namoreninu enementis (IV). Xmopux turany (III). Tigpomni3 ranorenigis. OkcoranroreHiam.
CriBcTaBIICHHS BIACTHBOCTEH - Ta d-€IIEMEHTIB YeTBEPTOI TPYIIH.

TEMA 16. EnemeHTH TPeThOI rpynu

3aranpHa xapakTepucTrka eaeMeHTiB 111 rpynu. BaneHTHICTB Ta cTyNeHI OKUCIICHHS €JIeMEHTIB. XapakTep
3MiHH BJIACTHBOCTEH €IEMEHTIB B TOJIOBHIH Ta MOOIYHIN Migrpymnax.

16.1. Tunogi eaementn IIIA niprpynu

Bop. Bynoa aroma, cTyneHi OKUCIICHHS, MaKcUMallbHa BaJICHTHICTb, THITH riOpuan3anii atoma 6opy B
cnonykax. [lommpenicts 60py, 130TONHUI CKIIa/, 3HAXOHKEHHS B IIPUPOJI, OCHOBHI MPpHUPOAHi crioyku 6opy. [IpocTa
pedoBuHa, i OynoBa Ta BuactuBocTi. Oneprkanns 6opy. Crioryku 60py 3 MeTaiaMu Ta HemeTanaMu. bopuan mMeTais.
Bopanwy, ix cknan, ogepskaHHs, BmacTuBocTi. bynosa midopany. KommekcHi rigpuan. Hitpun 6opy, rexcaroHaasHHN
Ta KyOiuHnit (6opas3oH), fioro Bukopuctanus. ['amoreninu 6opy. HeopraniuHi momiMepn Ha OCHOBI CIIONYK O0OpYy.
BopodTopucToBogHEeBa KUCITIOTA, ii COII.

Kucnesi cionryku 6opy. bopruit arriapun. bopai kucioTh, ix comi. Bypa, ogep>xanus, OynoBa, rigpodis.
[epepobxa mpupogaux Oopatis, cKIagHi edipu O0pHOT KUCIOTH. BUKOpHCTaHHS CIIOIYK OOpYy.

Amrominiid. BysjoBa atoma, CTyIeHI OKUCIICHHS, BAJICHTHICTh, TUITH TOpHIi3allii, KOOpAWHAIIIHI YKcia B
crnonykax. Po3moBcIo/pKeHiCTh, 130TOITHUIN CKJIa]| Ta IPUPOIHI CIIOIYKH anmoMiHiro. [lepepoOka GokcuTy 1 HedeniHy B
OKCH]I alTFOMiHit0. BupoOHHIITBO amroMiHifo. Di3uyHI Ta XiMiUHI BIACTHBOCTI antoMiHito. CIUIaBU allOMIHIIO Ta 1X
BuKopucTanusa. Okcup amominiro. Kopysn, oro Bractusocti. IlITy4asi py0Oinu. ['inpokcu anroMiHito, ioro
oJlepkaHHs Ta BiacTUBOCTI. CoJli aIOMiHIIO i KUCHEBMICHUX KUCI0T. CHoyku aioMiHito 3 ranorenamu. Cynbgin,
HITPU aTIOMIiHIF0. AFOMIHATH, OJepKaHHS 1 BIacTUBOCTI. ['iqpoi3 coseil amoMiHito 1 amomiHatiB. KomriekcHi
CIOJYKH Ta MOJBIHHI coii amoMiHito. ['iapun amoMiHito 1 amoMoriapuan. BUKOpHUCTaHHS CIIONYK aTOMIiHITO.

16.2. Iliarpyna rajiro

3aranpHa XapaKTEepUCTHKA EIEMEHTIB MIATPYIH raiito, OyIoBa aTOMiB, 3aKOHOMIPHICTh 3MiHH aTOMHHX
KOHCTaHT B miArpymi. Jlokasn BiTHECSHHS TalIilo, iHIIIO 1 Tamito 10 TonoBHOI (un mobiwnHol) miarpymu 11 rpymm
nepioAn9HO1 cucTeMH. [lommpeHicTh, I30TOMHMMA CKITa] i OCHOBHI MPUPOAHI CIIOIYKH €IIEMEHTIB HiATPYIIX TAIIO.
OpeprxaHHsI rajiro, iHIII0 1 TaJiio 3 BiX0/iB BUPOOHHULITBA KOJLOPOBUX MeTaniB. Pi3nyHi Ta XiMiYHI BJIaCTHBOCTI
rajiro, iHIif0, TaJlifo, 1X BUKOPHUCTAHHS.

3MiHa CTIHKOCTI, KHCIOTHO-OCHOBHUX Ta OKHCHIOBAJIHHO-BITHOBHHX BJIACTHBOCTEH CIIOJIYK Talif0, 1H/i0, TAJI0
31 crynersivu okucieHns (1) 1 (III). Croayku eeMeHTIB MArpyIH Tajito 3 KHCHEM, rajoreHaMu Ta cipkoro. Coui i
KOMIUIEKCHI CHIOJIYKH TaJlifo, iHAit0, Tanito. CriocoOu oiepKaHHs Ta BUKOPHCTaHHS CHOJYK Talito, iH/i0, TaJilo.

16.3. Pinko3emeanHi eaementn (IIIB nmiarpyna)

BynoBa aToMiB eeMEHTIB MiATPYIU CKAHIIIO 1 TaHTaHixiB. XapaKTepHi BaJICHTHI CTaHU, CTIHKUI CTYIiHB
OKHCIIEHHS. BiIKpHUTTS piiko3eMeNbHUX €IEMEHTIB, HOINPEHICTh, 130TOMHMHN CKJIaJ], 3HaXO/DKEHHS B MPUpOi. SBuiie
JAHTaHITHOTO CTUCHEHH:. BumoOyBaHHs, (hi3WyHI Ta XiMiYHI BIACTUBOCTI PiTKO3EMEIBHIX METAIIB, IX BUKOPUCTAHHS.
Oxcuan, TIAPOKCHIH, COMIl piAKo3eMeNbHUX eneMeHTiB. [loaBiiiHi comi. KoMIutekcHi cronyky, iX CTIHKICTh B HU3II
CKaHAIH-ITpil-TaHTaH-IFOTEIH. MeToIu pO3MiJICHHS Ta OYUCTKH PiIKO3EMEIbHIX eJIEMEHTIB (10HOOOMiHHA
xpomarorpadis, eKCTpaKIIist, ApoOHa KPUCTATI3aIlis CoNeH Ta PpakiiiiHe ocaKeHHsI BAXKOPO3UYUHHUX CIOIIYK).
BukopHcTaHHS CHIOJNIYK PiJIKO3EMENIbHUX €JIEMEHTIB B TEXHiLli.

16.4. AkTHHIigN

Cunre3oBani eneMenTd. CHHTE3 HENTYHIIO 1 IIyToHi0. OcoOMMBOCTI Oy/10BM aTOMIB aKTHHIAIB. BiMiHHICTS B
OyIlOBi €JIEKTPOHHMX HIAPIB 1 B CTYMEHSIX OKUCICHHS JIAHTAHI/IB 1 akTHHIAIB. [IpUHIMIN PO3AiNeHHs cyMilli ypaHy i
mwryToHiro. Croiayku akTuHifiB 3i crynensmu okucieHHs 11, IV, V, VI, VII. Cunare3 TpaHCIUTyTOHIEBUX €JI€MEHTIB.

TEMA 17. EneMeHTH Apyroi rpynu

3aranpHa XapakTepucTrka exeMeHTiB 11 rpynm nepioguuHoi cucremu. CXOXKICTh Ta BiIMIHHICTD €JIEMEHTIB
roJIOBHOI Ta MOOIYHOT miArpymn. XapakTep 3MiHU BIaCTHBOCTEH eJIEMEHTIB 1o miarpynax. s-enements Il rpymn (Ila
miarpyna). 3araabHa XapakTepUCTHKa s-eneMeHTiB 11 rpymm.

17.1. I'onosua migrpyna II rpynn

OcobnmBocTi enekpoHHOT OynoBH aToma 6epuitito. [lomupenicTs, 130TOMHUHN CKIIa]], MPUPOJIHI CHOIYKH
6epuniro. [Tepepobka O6epumiiro. TOKCHYIHICTD OEPUITiIO Ta HOTO CIOJTYK.

OpneprxaHHS 1 BTaCTUBOCTI METaIeBOro Oepmito. Bukopucranus B TexHili Oepriiro Ta Horo crasiB. Okcup i
rigpokcua Oepuiito, iX ogepxkanHs i BmactuBocTi. Coui 6epuiito i 6epunary, ix riapoiis. ['amorenian 6epuiito,
ocobmmBocTi ix Oynosu. KommekcHi comykn 6epmitito. [IpakTHYHO BaXKITUBI CIIOTYKH OEPUITIIO.

Marsiit. [TonmoxxeHHs MarHito B mepiofamuHiit cucteMi. [lommpeHicTs, 130TOMHIMNA CKIaJl, MiHEpaIX MarHio
(momomiT, Maruesit, KapHaJiT).

Onep:kaHHS MarHio 3 MiHepanbHOi cupoBUHHU. CIUIaBU MarHito, iX 3Ha4eHHs JUIs cydacHoi TexHiku. DiznyHi Ta
XiMi4HI BiacTuBOCTI MarHito. Okcup ta rigpokcun Martiro. Cosii MarHito, ix rigpodi3. MarsesianbHui [IEMEHT.
CrosTyKy MarHito 3 rajoreHaMu. BukopucTanHs MarHito ta Horo CHoJyk.

Jlyxno3zemenbHi Metanu. byioBa aToMiB KaJibIlii0, CTpOHLIO, Oapito. [lommpeHicTs, i30TONHUIA CKIIa.
Minepanu Kanbliio (BamHsK, Kpelaa, MapMyp, TiIc), CTPOHLIIO (LIEJIECTHH, CTPOHIIaHIT), Oapito (BaXKKKH mImaT,
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BiTepuT). OfepKaHHs METaJeBOT0 KaIbIlit0, CTPOHIIIO Ta Oapito. Di3udHi i XiMi4HI BIACTHBOCTI JIYKHO3EMEITbHUX
MetaniB. OKCHaH i Tigpokcuan. ingpuau Kanblliio, CTPOHIIO 1 6apiro. ["aoreniay i HiTpuau. Po3unHHi Ta HEPO3UHUHHI
coni. KommiekcoyTBOprOroda BIaCTHBICTD 10HIB JIy)KHO3EMEITbHIX METAIB.

KopctkicTe Bomu (TUMUYACOBA, TOCTiHHA). MeTonu nemiHepaiizarii Boau. BukopucTaHHS Ty>KHO3EMEIbHUX
METallB Ta X CHOIYK.

17.2. Hiarpyna uunky (IIB mniarpyma)

3arajpHa XapakTEpPUCTHKa €JIEMEHTIB HirpyIH UHKY. bynoBa aToMiB IMHKY, KaaMito, pTyTi. [lomupenss,
i3otonHui cknaa. [IpupoaHi cionyku. OnepxaHHs i BAKOPUCTAHHS IUHKY, KaaMito, pTyTi. @i3uyHi Ta XiMidH1
BiacTuBocTi. CIUTaBu IMHKY 1 KajaMito. AManbramu. OKCcuau 1 riipokcuau. 3MiHa KUCIOTHO-OCHOBHUX BJIACTUBOCTEN
oxcuaiB i rigpokcuniB B Hu3Li tuHK (II)-kaamiit (I1)-pryts (II). Coni nusky (II), kaxmito (1), pryti (I), ix rigpois.
Kommnekcni cnonmyku umHky (II), kagmiro (II), pryri (II), onepskanHs, ckiaa, KOHCTaHTH cTifikocTi. [{uHKaTH.
Cnonyxkwu pryri (I), onepxannsi, Oynosa, Bnactusocti. Oxcun pryTi (1), rinpokenn pryti (I), comi pryri (I).
Kanomerns. BukopuctaHHs CIIONYK UHKY, KaJAMIIO, PTYTI.

TEMA 18. EsiemeHnTH nepuoi rpynu

3aranpHa XapakTepUCTHKa eleMeHTiB | rpymm, OymoBa aTOMIB eeMEHTIB TOJIOBHOI Ta MOOIYHOI MiATpY,
BaJICHTHI €JIEKTPOHH, XapaKTepHI CTYIEHI OKHCIeHHSI. EneMeHTH momiOHOCTI Ta OCHOBHI BiAMiHHOCTI MeTaumiB [A i
IB migrpym. 3MiHM XapaKTEpPHCTHK aTOMIB MO MiATpYyIaM. 3HAXOIKEHHS B IIPUPOII.

18.1. JIy:kni merauu (IA minrpyma)

3aranbpHa XapakTepuCTHKa s-MeTaliB | rpymnu, enektpoHHa OynoBa aTOMIB 1 i0HIB, XIMIYHI Ta (i3u4HI
BJIACTHBOCTI €JIEMEHTIB, IX 3MiHA B MiArpyni. BimHOBHI BiacTMBOCTI JIy>)KHHX MeTasiB. MeTonu ollepKaHHS.
XapaxkTepucTHKa OIHApHHX CIONYK JY)KHUX MeTaniB. BiacTuBOCTI OKCcHaiB, riApoKcUIiB, rinpuais. [lepoxcuau i
Hannepokcuau. Comi. Oco0aMBOCTI JiTit0, MOMIOHICTE HOTO CHONYK 31 CHOJTyKaMM MAarHilo sIK MposiBa IMpaBuiia
JiaroHaJbHOI MOMIOHOCTI B mepiomuuHiii cuctemi. [lo/BiliHI Ta KOMIUIEKCHI CIIOJYKH JYXHHX METAJiB Ta ix
3HA4YCHHS B XiMil pyOimito Ta me3iro. BuKopHCTaHHS Ty’)KHUX METaiB.

Hatpiit i kamiif. 3HaxoKEHHS B MPHUPOIi, METOAU OJACp>KaHH:I, BUKOpUCTAaHHS. OnepKaHHS TiAPOKCHIIB.
Kapbonaru i 6ikapbonaru. Coma, crmocobu onepxanHs. HiTpatn kamiro i Harpiro (cemiTpm). biomoriuna pois
KaJIiro i HaTpito, KaliifHi 1o0puBa.

18.2. Iliarpyna miai (IB niarpyna)

3aranpHa XapaKTEepUCTHKA CIIEMEHTIB, Oy/I0Ba aTOMiB, BaJICHTHI CTaHH, XapaKTepHi CTYIICHI OKHCICHHS.
PosnoBcromkenicts B npupoi. Mins. [Ipocra pedoBuHa, ¢iznuHi Ta ximiyhi BiractuBocti. Cionyku mifi (1) 1 (IT).
Oxcumu miai (1) i (I1), rimpoxenamn mini (I) 1 (1), ix BmactuBocTi, Kynputu, coui. HailBbknuBim KoMIieKcHi
cnonyku mizi (I) i (I1). Cnonyku mini (III), oxcun, xynparu. [IpuHnunu nepepoOku Cyiab(iIHUX MITHUX Py,
padinyBanHs Miai. BukopucTtanHs Miai Ta ii Croiyk.

Cpibuo. IIpocra peuoBuHa, ¢i3uuHi i XimiuHi BuactuBocti. CrisiaBu cpibina, cpidnenns. Crnonyku cpiomna (I) -
oKkcua, rigpokcup, coui. KommiekcHi crionyku cpibna (I), ogepxanus, cTilikicTb, Bukopuctanus. Crionyku cpiouna (I1).
BunoOyBanHs cpibna 3 BigXo.IiB KOJIEOPOBOI METATYPTil.

3oroto. [Ipocra pedoBuHa, pi3udHi i XimMiuHI BIacTHBOCTI. OKCHAH 1 TIAPOKCHIH 30110Ta, aypatu. Coi Ta
KOMIUIEKCHI CIIONyKH 30I10Ta. TerpaxyiopoaypaTHa KHcIoTa. Bukopucranus 3omota i #oro cromyk. [IpuHmmnm
MeTanmyprii 3o;ota. AdiHax 30J0Ta.

TEMA 19. EjieMeHTH BOCbMOI IpyIH

3aranpHa xapakrepuctuka exeMeHTiB VIII rpymu. OcobmmBocti mooyxosu VIII rpymnu mepioJuaHOi CHCTEMH.
EnextponHa OyzmoBa i cTymneHi okucieHHs eaementis VIII rpymu.

19.1. Miarpyna reuito (VIIIA ninrpyna)

Enexrponna OyzoBa aromiB iHepTHHX ra3iB. Ckiaa Mojiekys1. Pi3nuHi BIaCTUBOCTI. SHAXOKCHHS B
npuposi. IcTopis BIIKPUTTA eleMeHTIB miaArpymnu rejiiro. Crnocodu ogepiaHHs i PO3/AiIJICHHS IHEPTHHUX Ia3iB.
Binkpurts cionyk iHepTHuX rasiB (b.A.Hikitia, H.baptier). Ximiuni cmomyku: (GTopuan i OKCHAM KCEHOHa, iX
OKHCITIOBAJIbHI BIIacTUBOCTI. DTOPUIHI CIIOIYKH KPHUINTOHA 1 pajoHa. BHKOpHCTaHHS iHEPTHHX Ia3iB Ta iX CIIOJYK.

19.2. Ilo6iyna nigrpyna VIII rpynu

3aranbHa xapakTtepucTtrka d-enementiB VIII miarpynu. BaneHTHI coyiyku eneMeHTIB i 0COOIMBOCTI 3MiHM

[0 TOPU3OHTAIBHHUX Ta BEPTHKAJIbHUX OAMHHIIX HEPIOAUIHOT CHCTEMHU.
19.2.1. Tpiaaa 3aai3za

BynoBa atoMiB, i30TOIHUII CKJIaj, TOMUPEHICTh, MPUPOJIHI CIOJIYKH. 3MiHa CTIMKOCTI CHOJYK 3 HaWHMXYUMHU
Ta HAaWBUIIUMH CTYNCHSIMH OKHCICHHS B HH3II 3a1i30-KOOAIBT-HIKENb.

3aumizo. [IpocTa pedoBuHa, noxiMopdHi Moaubikamii, iX 3HaUEHHS JJIs BIACTUBOCTEH 3aIi3HIUX MaTepiaiB.
XiMi4HI BIaCTHBOCTI.

Crnonyku 3amiza (II) oxcmn, rigpokcun, comi. Cine Mopa, kap6onatu 3amiza (II) (cepemmiii, Kucimid,
ocHoBHui). Cromykwu 3amiza (II1): okcun, 3mimannii okcua, rigpokeun, deputu. Coumi3amiza (II1), ix rigpomis.
@eparn sk moximai 3amiza (VI). Omep:kaHHS 1 BIacTUBOCTI (eparis.

Kommnekcni cniomykw 3amiza (II) i (III) 3 HeopraniuHuMu Ta opraHiuHuMHU Jirannamu. I'excanianodeparu (11)
i (IIT), xapOoninu 3aniza. XiMi3M gomeHoro npouecy. OnepskaHHs yaByHy i cTaii. YopHa MeTanypris sIK OCHOBa
PO3BUTKY HapOJHOTO TOCHOAPCTBA KpaiHu.

KobGainbT. [IpocTa peyoBuHa, ii OynoBa i BinactuBocti. [TonimMopdizm. HaliBaxxnusimi crutaBu. Crioixyku
kobansTy (II): okcup, rigpoxcua, coui mpocTi Ta KomiuiekcHi. Cronyku kobanbsty (III): okcun, rixpoxcua, cosi
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npocTi Ta komriekcHi. KobansToBi Gapou. [TpuHImMImM BUpOOHUIITBA KOOABTY.

Hikens. [IpocTa pedoBuHa, ii Oymosa, BiactuBocTi. [TomimMopdizm. HikenroBanusa. CruaBu Hikeno. Cronyku
mikemo (II):  oxcwma, rigpoxcun, coii mpocti Ta KoMIDIeKcHI. Oxcuau Hikeno. [IpupoHi CIIONYyKH HiKero.
[IpuHIIMTIM BUPOOHUIITBA HIKEIIIO.

19.2.2. IInaTuHoOBi MeTaIN

BynoBa aToMiB eeMEeHTIB rpynu IIATHHOBUX MeTamiB. [lommpeHicTs,i30TONHMIA CKIIa, 3HAXOKCHHS B
npupoxni. CamoponHa muaThHa. BunoOyBaHHS eeMEHTIB IPYIH INIATHHOBUX METANIB 3 pyA. Pi3uuHi Ta XimiuHi
BJIACTHBOCTI METAJIB, IX BUKOPUCTAHHS.

Ponb BiTUM3HSAHMX BUEeHHX Yy BUBUeHHI Ximil rulatnHoBuX MetaniB (K.Knayc, JI.A.Uyraes, I.1.UepHses).

3aKOHOMIPHOCTI B 3MiHI CTIHKOCTI XapaKTepHUX CTYIIEHIB OKHCJICHHS B CIIOJYKaX IUIATHHOBUX METAJIiB.
Cnonyku pyteHito i ocwmito B cryneni okucienss (VII). Coni poxito (IIT) i ipugiro (III). Cnomyku nananito (I1),
wiatuau (1) i (IV). [InatuHOXIOpHCTOBOAHEBA KUCIIOTA, 11 coiti. dTopuan minatuHu. Poiib KOMIUICKCHHX CIOJIYK B
Ximii roratnHOBUX MeTaniB. bynosa i BmactuBocTi komiutekciB wiatiad (IV) i (II). IHepTHiCTF KOMIUTEKCIB IUTATHHH,
sBHIIE i30Mepii. BUKOpHCTaHHA CHOMIYK IUIATHHOBUX METATIB B HAPOJAHOMY TOCHOJApPCTBi, HAYIIi, XIMIUHIN TEXHOIOTI]
1 METUIIHHI.

TEMA 21. ExoJorisi. Be3Binxinna Texsosoris

Poup xiMigHOT TeXHOJIOTIT B BHpIMICHHI MpOOJIeMH BHKOPHCTaHHS BIIXOMIB  XIMIYHUX MiIIPHEMCTB,
TEIUIOBHUX €JICKTPOCTAaHIIiH, TipHIY0-100yBHOI POMHUCIOBOCTI, METaNyprii i T.1. BHUKopHCTaHHS BiIXOMIiB 5K
CUPOBUHH JJIsI OJIepyKaHHS XIMIYHUX MPOAYKTiB. KoMIiekcHe BUKOpUCTaHHsT cUpoBHHH. CTBOpEHHs O€3BiAXiIHUX
TEXHOJIOTIH NpH nepepoOIl anaTuTo-HedeTIHOBUX Py, UIbMEHITY, MipaOiliTy, CHIIBBIHITY, HIJIaKiB
MpOMETATYpriiHIUX BUPOOHUITB 1 T.1I.

JlroncTBo sik ronoBHui (akTop eBomomuii Oiochepu. JIroacTBO - YacTHHA MPUPOIU, TOMY HOr0 BHPOOHHYA
JUSUTBHICTh  TIOBMHHA YKJIAJIATHCh B PAMKH ITPUPOIH Ta i1 MOXKIIMBOCTEH 0 caMOBiIHOBIEHHS. Poib
MIPUPOJOO0XOPOHHOI CTPATETil pO3BUTKY XiMIYHOI IIPOMHUCIOBOCTI.
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OPTAHIYHA XIMISA

CroJTtykd BYTJICITIO X BIIACTUBOCTI. ICTOPHYHUE €KCKYpC Y PO3BUTOK OpPTaHivHOI XiMii (eTarmu po3BUTKY, OCHOBHI
Teopii). [kepena opraniuHoi cupoBuHH. MeTonu 1oOyBaHHS, OYHIICHHS Ta IICHTU(IKAII] OpraHigHIX CIIOIYK, METOII
ix amamizy. OCHOBHI THIH CTPYKTYPHHX (PparMeHTIB: IPOCTi Ta KpaTHi 3B'S3KH, BYIJICLEBUI CKENET, paguKald Ta
¢ysKuiiHi rpyny. [prHIHNM gocmimKkeH s XiMidHOT OYI0BHA MOJEKYIL.

Tema 1. EnekTpoHHi ysaBJeHHs B opraHiuHiii ximii

XapakTepUCTHYHICTh Ta aJANTHBHICTH BIACTUBOCTEH aTOMIB Ta 3B's13KiB. B3aeMHe BIUTMBAaHHS aTOMIB B MOJIEKYJIL.
CrpshKeHHs SIK B3a€EMOJIisl aTOMIB Ta 3B's3KiB. XIMIYHMH 3B'A30K SIK MpOsiBa CIIUIBHOI B3a€EMOJIl aTOMIB B MOJIEKYJIi.
CrpsimoBaHicTh 3B"s13Ky. HaOunmkeHi MaTeMaTH4HI METO/IM ONUCY €IEKTPOHHOI OYIOBH MOJIEKYJ METO MOJICKYJISIPHIX
opOitaneld Ta Teopis pe3oHaHCY. MolnekynspHi opOitani, 3aco0u iX OmHMCy: G- Ta T-3B'SI3KH, JIOKAJi30BaHi Ta
JIEJIOKAITI30BaHi MOJICKYJIIPHI OpOiTai.

Tema 2. AlkaHu - HaCHYeHi BYIJIeBOIHI

T'omonoriuamil psin aikaHiB, HOMEHKIIATypa Ta i30Mepisf, aimkiapHi pamukam. IlpupomHi mkepema. Mertomu
OJepKaHHA: TiApyBaHHSA HEHACHYCHWX BYTJICBOJIHIB, BIJHOBIIIOBaHHS CIIONYK pI3HHX KIACiB, peakimis Biopma,
eKapOOKCHITIOBAaHHS Ta EJEKTPOJi3 cojeid KapOOHOBMX KHCIOT. EnexkTpoHHa Ta mpocTopoBa OymoBa ankaHiB; ix
koHpopmamii. CrieKTpaibHi XapaKTepUCTUKU. XiMiUHI BIACTHBOCTI alKaHIB. ['OMONITHYHHN THI PO3PHBY 3B'S3KiB.
BimpHi pamukanu: gaxTopu, mo 00yMOBIIOIOTH IX BITHOCHY CTa0IMBHICTE. 3arajbHa ysBa PO MEXaHi3M JIAHIFOTOBHX
panvKambHUX peakmid 3aMilleHHs B alkaHaX. [ ajoreHyBaHHS, CyJIb(OTAIOTCHYBAHHS, HITPYBaHHS, OKHCIJICHH.
ByrneBoani sik MOTOpHe nanuBo. ['eTepodiTHUHHMKA THI pO3pHBY 3B'SI3Ky B ankaHax. KapOokarioHu, iX enekTpoHHa
6ynoBa Ta BiTHOCHA CTa0IIBbHICTh. Peakiil ankaHiB B HAJIKUCIIUX CEPEOBUIIAX.

Tema 3. Osedinn - ByriieBoHi 3 noABiHHNM 3B'SI3KOM

[MonsTTs npo noABilHKH 3B's130K. EHepris yTBopeHHs MoABiitHOTrO 3B’53KY, #oro crepeoximis. HomeHknaTypa Ta
i3omepist onedini. Ximiuni BnactuBocT noapiiHoro C = C 3B's3ky. Peakuii npuennanus. lonne (enextpodinbHe
NIPUETHAHHS TAJIOTEHIB, MOJEKyn Tuiry H-X Ta MexaHi3M muX IMpomeciB, MpaBmwio MapKOBHIKOBAa) Ta PaaWKaIbHE
(mpaBmmo Xapama). Peaxmii okucHeHHS. XiMiUHI BIACTHBOCTI O-METHJICHOBOI TPYMH, 3'€QHAHOI 3 T-3B'I3KOM.
[Momimepizamiss Ta 3aco0u ii 3ampoBakeHHS (TONIETHIICH, NOdimpomiieH Ta iHmi). [IpuemHanHs mo onediHiB
TPETUHHUX TAIOITHUX aJKiJIiB. YTBOPEHHS 3 JONIOMOTO0I0 0J1e(DiHiB T-KOMILICKCIB.

Ankanienn, kmacuikamis, i3omepis. HaiiBakmmsimi 1,3-miern Ta Metomm ix orpumanHS. CrHpspDKCHHS
MOIBIHHUX 3B'S3KIB - edexr koH'Tforamii. XiMigHi BIACTHBOCTI 1.3-mi€HIB: KaTaliTHYHE TiOpyBaHHA, €NCKTPOQLIEHE
NPUETHAHHS B yMOBaX KIHETHYHOTO YU TEPMOJMHAMIYHOIO KOHTPOJIIO, NieHOBHH cuHTe3. [lomimepu3auis 1,3-queHiB Ta
il 3HaueHHs B TexHiui. [IpupoaHuii Ta IITYYHUIT KaydyK, HOTO ByJIKaHi3aIlisl.

BnactuBocti aneHiB. [TOpiBHSHHS aleHIB Ta CYNpPsHKCHHUX JI€HIB. ANCTHICH-aJICH-IICHOBA IMEPErpymipoBKa.
[Monienwu.

Tema 4. AJkiHu - ByrJieBoOJHi 3 NOTPiiiHUM 3B'sI3KOM.

Homenknarypa ta i3omepisi ainkiniB. CriocoOu yTBOpEeHHs! HOTpiiHOTrO 3B'si3Ky, S,p-TiOpuaizanis. Pizuyni Ta
CHEKTpaNbHI BJIACTUBOCTI alKiHIB. XiIMIYHI TEpPETBOPEHHS alKiHIB: KaTalliTHYHE TiOPyBaHHA, EICKTPOQiIbHE
MIpUETHAHHS TaJIOTCHOBOIHIB, BOAM, CIIHPTIB, KUCIOT, peakilii 3amilmeHHst Ha 0a3i amerwieHy (peakiii @aBopchKoro,
Perme). IlepeTBOpeHHs alleTWiIeHy B BiHUTameTHIeH. AJKIHH K AueHO(Mimn. KHCIOTHI BIACTHBOCTI TepMiHAIBHHUX
ANETUIEHIB.

Tema 5. T'ajioreHonoxiaHi ByrjieBoaHiB.

MoHoranoreHomoxiaHi amidaTHIHUX BYTJIEBOIHIB, IX HOMEHKIATypa Ta i3oMepis. CIIocOOM YTBOPEHHS 3B'SI3KY
C-Hal: 3amileHHs aToMy BOJIHIO, IPHEIHAHHS JI0 MOJBIHHOTO 3B's13Ky, 3amimeHHs rpynu OH. Oco6iuBoCTi yTBOpEHHS
3B'sa3kiB C-F Ta C-I. XiMiuHi BIAaCTHBOCTI MOHOTAJIOrCHAIIKAHIB: HYKJIeO(UIbHEe 3aMillleHHsT aTOMiB TaJOreHiB Ta
JieriiporanoreHyBanHs. YsBa npo mexanisMu TuHy Sn1, EI, Sn2, E2. Inmi peaxuii. Croiyku 3 miJBHIIEHOI Ta
3HM)KEHOI0 PYXOMICTIO atoMy rayoreny. .Jloniranorenmnoxinsi. Xmopogpopm, CC1. Kapbenu. @peonu.

Tema 6. MeTasioprasiyti cnoJgyku

Meroau iX OTpUMaHHS, IO 3aCHOBaHI Ha TaJOT€HONOXIIHNX BYIJIEBOAHIB Ta BYTJIE€BOJHIB 3 migBumeHow C-H
kuciotHicTio. PeaktnBu ['pun'apy. XimiuHi BIacTHBOCTIi: B3a€EMOJIs 3 MPOTOHOJAOHOPHUMH CIIOJIYKaMH. rajloreHaMHy,
KHCHEM, BOJIOIO Ta IHIIMMHU CIIOJyKaMH. B3aeMonepeTBopeHHsT METal00pTraHiyHUX CHONTYK. TeTpaeTri CBHHEIb.

Tema 7. CimpTH

Hacnueni ongHoaroMHiI crnimpTH: IX HOMEHKJarypa, i3oMmepis. kimacudikamis. CrocoOM yYTBOPEHHS CIHPTIB:
npuegHanHs Boau 10 C=C 3B'3Ky, Tifpoiii3 raJloreHaIKaHiB. BiJIHOBJIEHHs KETO- Ta KapOOKCH-CIIOJIYK 32 JOMOMOTOIO0
METaJIOOPTaHIYHHUX CIIONyK. BoaHeBwil 3B'130K Ta BIaCTHBOCTI CIMPTIB: (i3WyHI, COEKTpanbHi, XiMiuHi. KHCIOTHICTE Ta
OCHOBHICTB CIIMPTIB: K BOHU 3MIHIOIOTHCS B Psi/ii IEPBUHHNUX, BTOPHHHUX Ta TPETHHHUX CIHPTIB 1 SIK 11e 00YMOBIIIOE
peaxIiifHy 3JaTHICTh IUX COUPTIB. 3arajbHi YABICHHS PO MEXaHi3M HYKJICO(ITFHOTO 3aMileHHS Ta BiAIICTIIIOBAHHS
B amipatmuHOoMy psani. [lpuexpnanHs cnumpTiB 10 ojiediHiB, aneTHICHIB, YTBOPEHHSI NPOCTHX Ta CKIaTHUX edipiB.
OKHCIIEHHS CITUPTIB.

Henacnueni ciupTta. AnioBuil Ta MPONAPTiIOBUA COUPTH: iX OTPUMAHHS Ta XiMiYHI BIIaCTHUBOCTI.

BarartoaTomHi crupTH: eTWIIEHIIIIKONb, TiinepuH. Kmacudikaris, meroqu yTBopeHHs, (i3udHi Ta XiMidHi
BiactuBocTi. [Iponiecu xenaryBanHs. [IpakTHyHe 3HAUEHHS ETHIICHIJIIKONIO, TiinepuHy. [leHTaepiTpuT. A30THOKHCII
edipyu 6araToaTOMHHX CIHUPTIB (BUOYXOBI PEUOBHHH).

Tema 8. IIpocrti edipn
Ix HoMmenkmatypa, izomepis. Metomu ix oTpumanns. Bzaemonis edipiB 3 KucioTamu, iX pO3LICIUICHHS Ta
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okucnennas. Ilukmigai mpocti edipu, kpayH-edipu. KomruiekcoyTBOpeHHS 3 COJISIMH METalliB, 3aCTOCYBaHHS B
Mik(ha3sHOMY KaTaisi.

OpraniyHi OKHCH: X YTBOPEHHS, B3a€MOJIis i3 TaJloTeHaIKaHAMH, COUPTaMH, BOJIOI0, aMiaKOM Ta aMiHaMH, 1HIITI
peaxmii. EmokcunHi cmonm.

Bininosi edipu, ix oTpuMaHHA 3 aneTwieHy. [lpakTndHe 3Ha9eHHs HeHacYeHNX edipiBs.

Tema 9. Oxcocnojiyku (aJabJeriam Ta KeTOHH)

Howmenknarypa. CrnocoOu yTBOpeHHS KapOOHIIBHOT TpYIH: OKHUCHEHHS QJIKaHIB, CIUPTIB, OKCOCHHTES,
rifparaiis ajkiHiB, 030HOJI3 Ta iHII. BiTHOBIIOBAJIEHI METOU OTPUMAHHS 13 MOXITHUX KHCIOT. EnekTpoHHa OymoBa
rpynmu C=0, ii 3B's130k 3 peakiiifHO0O 31aTHICTIO. Di3UYHI Ta CHEKTpalibHI BIACTUBOCTI OKCOCHONYK. SIKiCHI peakuii
anpaeriniB. HykneogineHi peakmii OKcOCIONyK: TimpaTaiisi, B3aeMomis 31 crmupTamu, Oicynsdirom Hatpito, PCI.
B3zaemopis 3 azoToBMmingyrounmu Hykieoginamu. Keto-eHolbHA TayTOMEpis Ta XiMi4HI BJIaCTHBOCTI OKCOCHOJYK, 11O 3
HEIO0 TOB'S3aHi: raJloreHyBaHHs Ta TajJo(QOpMHE BiIIEIJICHHS, HITPYBaHHS, KOHJCHCAI] 32 y4acTIO O-METHJICHOBOI
rpynu. [lukmoomniromepizamiss Ta momiMepizamist anmpaerimiB. OKHCHEHHS ajibJAeriniB Ta KeroHiB. [lomimepm 3
(dopmanpaeriny. AIETOH Ta HOTro 3HAYCHHS.

Henacnueni ampherizm Ta KETOHH, CHOCOOM ofep)kaHHS Ta XiMiuHI BmactuBocTi. EmektpoHHa OymoBa
CIPSHKCHUX HEHACHYCHHUX KETOHIB Ta 1i MposBa B peaxIiifHii 37aTHOCTI nHX croiyk. KereHmn.

Huxap6oHineHi cnonykn. HomeHkiatypa Ta kiacudikamis. CrocoOn oaepkaHHS Ta XiMI4HI BIACTHBOCTI.
I'miokcani, o-mquketonu. Crierudika f-AUKapOOHITFHIX CIIONYK, iX 31aTHICTD 10 XeIaTyBaHHS.

Tema 10. Kap6onosi kucjioTu

OnHOOCHOBHI ami)aTH4YHI KUCIIOT, iX HOMeHKIaTypa. CriocoOu osep»aHHs KUCIOT: OKUCHEHHS CIIONYK Pi3HUX
KJIaciB, OJICp)KaHHS 3a JOIOMOIOI METaJOOPTaHIYHHMX CIIOJYK, MajJOHOBOI'O Ta aleTOOLTOBOro edipiB, Tigpodi3
noxigHux kucnot. [lpuponni mxepena kapOoHOBHX KuCiOT. EnexTpoHHa OynoBa kapOOKcuibHOI rpynu. BomHesi
3B's3kHM 3a ii ydacTio. KucnoTHicTh. XiMiuHI BIacTHBOCTI KHCIOT. B3aeMHI nepeTBopeHHs! (pyHKIIOHAIBHUX MOX1THUX
kucioT. Bumi kapOoHoBi kuciotn. Muna. XXupu, macna.

Huxap6oHoBl kumcnotn. Crocobu ix omepkaHHA Ta XiMiuHI BiaacTUBOCTi. OcoOimBOCTI MajgoHOBOTO edipy.
AuITiHOBa KHCTIOTA Ta 11 3aCTOCYBaHHS.

Henacudeni xkapOOHOBI KHCIOTH. AKpPHJIOBa Ta METaKpWJIOBa KHCIOTH, iXx edipu. PymapoBa Ta maneiHOBa
KHCIIOTH.

ByrinpHa kucnoTa Ta i moxigni. Ceuouna. @ocres. [lomiyperann.

Anpaerino- ta keto-kuciotu. Cunre3 Kiaiizena. AneToonroBuii edip, #oro rayromepis Ta XiMidHi BIaCTHBOCTI.
Peaxiiii i3 3aCTOCYBaHHSM al[eTOOLTOBOTO edipy.

3araibHi CIIOCOOM YTBOPEHHSI TiIPOKCHKUCIOT. XiMi4HI BIacTHBOCTI. [IpUpo/HI TIAPOKCUKUCIOTH: TIIKOJIeBa,
MOJIOYHa, 5101yHeBa, BUHHA Ta JIIMOHHA KHCJIOTH.

Tema 11. Opraniuni cnonyxu cipku

Mepkarnrtanu, MEpKanTiau, Alankuwicyabdiau, Tioedipu. S-AHaIOrH alpAerigiB Ta KETOHIB, KAPOOHOBUX KUCIIOT.

Cynbhoxucnoru Ta iX QyHKIIOHAIEHI TOXiqHI. JUMeTHICYTh(QOKCH K po3unHHHK. CS).
Tema 12. HiTpocnosyku

Homenknarypa HiTpoankaHiB. CrnocoOM YTBOpEHHS HITPOCHONYK: HITPYBaHHS ajJKaHIB, 3aMIIICHHS aTOMY
rajoreHy, OKUCHEeHHs aMmiHiB. EslekTponHa Oy0Ba HITpOTpynH Ta ii eIeKTpOHOAKIENTOPHUI XapakTep. TayTomepis Ta
XIMIYHI BJTACTHUBOCTI HITpOAJKaHiB: TiOPyBaHHS, TaJOTCHYBaHHs, KOHIEHCAIi, MEperpymyBaHHS B TiJpOKCaMOBI
KHCIIOTH.

Tema 13. AnipaTuyni aminm.

Homenknarypa, i3omepis, ejgekTpoHHa OyaoBa aminorpymu. CrnocoOdW yTBOPEHHS aMiHIiB: HyKJIeo(iIbHE
3aMillleHHs] TajJoreH-, TiJPOKCO-, aMiHO-TPYI, BIJHOBIIOBAHHS HITPO- Ta IHIIMX Aa30TOBMIIIYIOYHX CIIOJYK,
MeperpynyBaHHs aMifIiB, a3uiB Ta ACSIKHX IHIIUX CIONyK. OCHOBHICTh amiHiB. XiMiuHiI BJIaCTHBOCTI: aJKIIFOBAHHS,
alMITIOBAHHS, B3aEMOJISI 3 a30TUCTOI0 KHCHOTOr. OxucHeHHS. YeTBepTWYHI COJi aMOHiO, iX 3HAYEHHS B
npoMuciioBocti. JliaMmiHu, IX OTpUMaHHS, 3HAYEHHsI B IIPOMHCIIOBOCTI.

Tema 14. CTepeoximisi OpraHivHHUX CIOJIYK

XipanpHicTe Monekyn, S- 1 R-Homenknarypa. Ilpoekuiiini ¢opmynu. Enantiomepn Ta parneMari.
Kongirypauiiini psagu (D- ta L-). [liacrepeomepu: Tpeo-, epiTpo Ta Me30-popmu. MeToau po3mojiry pamemaris.
OOGepranHs KoHQiryparii. ACUMeTpUuHUNA cuHTe3. ONTHYHA aKTHBHICTH CIOJYK, 10 HE MalOTh ACUMETPUYHOTO aTOMY
BYTJICLIIO.

Tema 15. Byraesoau.

Ix xmacudikamis. MoHocaxapuam BimkpuTa Ta [uKmigHa Qopmm. TayTomepis. Peakmii 3a ydacTio
MOHOCaxapuaiB, iX B3aeMomepeTrBopeHHs. [miko3mmamii rigpoxcmi. Crepeoximis mMoHocaxapupiiB: D- ta L-psan,
anomepw, emimepu. [Ipoexkiiiini popmynu Pimepa ta Komni-Tonnerca. MyTtaporTaitis ByTriieBOIiB.

Jlu- ta momicaxapuau. bio3n Ta ix kimacudikarmis. Ximiuni BaactuBocti. Caxapo3a. Kpoxmans, memomnosa, ix
OymoBa Ta BiacTUBOCTi. biojoriyHe 3Ha4eHHS BYTJIEBOJIB, NPUHIMI IX crnupTroBoro OpoxinHsa. Llemromo3na
npomucioBicTb. CkinaaHi edipu 1emnroo03a: MTy4YHE BOJIOKHO, TIPOKCHIIIH, HETyJIOI.

Tema 16. AMIHOKHCJIOTH

Howmenknarypa, i3omepisi, crnocobu ix orpumanns. EnexTponHna OynoBa o-aMiHO-KHCIIOT, iX CTEpEOXiMis,
OCHOBHO-KHCJIOTHI BJIaCTUBOCTI. berainu. 3aranbHi ysBiIeHHS npo nenTuau ta Ouiku. bynosa OinkiB Ta iX 3HaYeHHS B
IPUPOI.
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Tema 17. AUMKJIiYHI CTIOJYKH.

[ukmoankanu, X po3MOAIT 1O Tpymax 3a po3mipoM. Meroan iX oTpumaHHs. [3omepuzamis 1ukiiB. ['imoreza
Hanpyru baiiepa Ta crabimpHicTh nukiiB. KoHdopmaris mukiis, izomepis ix cmomyk. HaiOimbin BaskiawmBi mOXigHi
AMIAKIIIB.

Teprenn. Knacudikanis tepreniB. MOHOIMKIIIYHI TEpIIEHN TPYNIH MEeHTaHY. IIOHATTS mpo OIIMKIIYHI TepIIeHH:
rpymu KapaHa, mmiHaHa Ta kaMdana. Kamgopa.

Tema 18. @ocdopopranivHi cnoayku

Ix knacugikanis, Homenknarypa. Exepris 38'a3kiB. CrodyKku TphOXBaJeHTHOro Gocdopy: CocobH oepKaHHs,
¢i3uuni Ta XimiuHi BiactuBocTi. IleperpymyBaHHs ApOy3oBa. Croiyku msSTHBaJICHTHOro Qocdopy: docdar,
docoinokcnay, ankinpociHoBi Ta ankinPocPHOHOBI KUCIOTH.

[HCekTinMAM Ta OTpyHiHI pedoBuHH. OpraHivyHi ciolyku Gpocdopy Ta 0XOpOHA HABKOJIHIITHEOTO CEPETOBHIIA.

Tema 19. ApomaTu4Hi ByrJjieBoaHi

Benson, toro emektponHHa OymoBa. I[lomaTrTss apomartmanocti. HomeHkiaTtypa Ta i3oMepis apOMaTHIHHX
ByraeBoaHiB. Criocobu onepkanag. Di3UdHI Ta CIEKTPalIbHI BIACTUBOCTI. MeXaHi3M elIeKTpO(iIbHOTO 3aMillleHHs B
OCH30JIEHOMY SIZIPi: G- Ta T-KOMIUIEKCH. EleKTpOHHMI BIUIMB Pi3HUX 3aMiCHUKIB Ha CIIPSIMyBaHHA IUX peakmiid. Peakmii
TIpUeAHAHHS BOJHIO, 030HY, TajoreHiB. OkucHeHHS OeH3omy Ta Horo romosnoriB. OKpeMi NpencTaBHUKA: OEH301,
TOITYOJI, KCHITONH Ta 1HIII.

Tema 20. ApoMaTH4Hi rajoreH- Ta HITPOCHOJIYKH, CYJIb(POKUCIOTH

lanorennoxiznHi, X HOMEHKJIATypa, 130Mepis, CHOCOOM OTPUMAaHHS. YMOBH, SIKi CIIPHUSIOTH I'aJOT€HYBaHHIO B
SITPO Y MOOIYHMIA aHIor. Di3uyHi Ta XiMiYHI BJACTUBOCTI TJIOTCH MOXiTHHUX.

CynbhoKHCI0TH, crtocodu iX oTpuMmaHHsa. Di3uuHI Ta XiMidHI BIacTuBOCTI. Xiopaminu. CrONyKH, IO MalOTh
MUIOYi Ta 1e3MH(IKYI0Yl BIaCTHBOCTI.

Hitpocnonyku, HoMeHKIaTypa, ciocobu ix oxepskanns. HitpyBanHs B sapo Ta B moGiuHmii ianiror. PizuuHi Ta
XIMiYHI BIaCTHBOCTI HiTpOCTOMyK. bpi3aHTHI BUOYXOBI peYOBHHH.

Tema 21. ApomaTuyHi amiHu, 1ia30- Ta a30CN0JIYKH

Knacudikamis aminiB, i3oMepis. MeToau OTpUMaHHS NEPBUHHAX apOMAaTHYHUX aMiHiB. OCHOBHICTH aMiHiB, ii
3aJeKHICTh Bim OymoBm amiHy. i3WYHI Ta CHEKTpalbHI BIACTHUBOCTI, XIMIi4HI IIEPETBOPEHHS: COJICYTBOPCHHS,
aNKUTIOBaHHS, AlWIIOBaHHSA, TAJIOTEHYBAaHHS. HITPYBaHHS, Mif a30THUCTOI KHUCiHOoTH Ta iHmi. JliamiHu. IHmm moximHi
aHlTIHY.

CuHre3 nia30cmonyk: iX enekTpoHHa OynoBa, il 3B'30K 31 CTaOUIbHICTIO. XIMIiYHI BJIACTHUBOCTI J1a30CIOIYK.
Peaxuii 3 BimmifieHHsIM a30Ty: 3aMillleHHs Aia30rpyl Ha Tauoil, BOJEHb, TIIPOKCHJI Ta IHII TPYIH, B3aEMOMIS 3
apOMaTHYHUMH BYIJIEBOJHAMH, HEHACMYCHUMM KapOOHUIbHUMH Ta KapOOKCHIIBHUMH CIIOJyKamHM, 1OHHHUI Ta
panvKanbHUN MEXaHi3M IUX HepeTBOpPeHb. Peakiii 3i 30epexeHHSM a30Ty: CHHTE3 TiIpa3uHIB, TpHA3eHiB, a3uiB,
peaxiiii a30croyueHHsl.

A3ocmonyky, iX eJNeKTpoHHa OyaoBa, 3JaTHICTh 10 B3a€EMOJIl 3 KHCJIOTaMH, IHAMKATOPHI BIACTHUBOCTI.
A300apBHUKH. 3B'sI30K MiXk OyTOBOIO Ta 3a0apBIICHHSIM a30CHONYK. XiMidHI BIACTHBOCTI a30CHOIYK.

Tema 22 ®deHO0JIU TA APOMATHYHI CIUPTH.

Howmenknarypa, cnocobu orpumanus. Enexrponna OynoBa (eHOINB, YUM BOHA BiAPI3HAETHCA Bix OynoBH
cnuptiB. DisnuHi Ta criekTpambHi ocobmuBocTi denonis. KucnoTwicTs ¢enois. Ix xiMiuni BracTHBOCTI: peakiii 3a
yuactio OH rpynm, BIUIMB L€l Tpynmyu Ha 37aTHICTH apoOMATHYHOTO siApa A0 PEakliil eleKTpo(iIEHOTO 3aMilleHHS.
Brme pi3HUX 3aMiCHHKIB Ha KUCIOTHICTH (eHomiB. LlTyuHi momiMepn 3 heHOTIB. Apoinm.

J1BoX- Ta TphOX-aTOMHI (peHoH: iX criocoOn oTpuMaHHs, (Gi3u4Hi Ta XiMiYHi BiIacTHBOCTI. XiHOHH. EnexTpoHHa
Oy/oBa KX CIOAYK. MeTOIu OTPUMAHHS Ta XiMiUHI BJIACTHBOCTI. 3MaTHICTh 10 KOMIUIEKCOYTBOPCHHSI.

Tema 23. ApoMaTH4HI aJIbAeriIu Ta KeTOHU

Cnocobu OTpUMaHHS IUX CIHOJYK: IiJIPOJIi3 reMiHaIbHUX JUTAIOTeH-MOXIJHUX, OKUCHEHHSI TOMOJIOTIB OCH301Ty
9l apoMaTWYHUX coupTiB, peaknii Ppimensa-Kpadprca, I'atrepmana-Koxa. @i3uuHi Ta CHeKTpaidbHI BIACTHBOCTI.
EnexTpoHHMI BIUIMB KapOOHUIBHOT IPYIM HA apOMaTH4YHE Sp0. XiMiUHI BIIACTUBOCTI: OKUCHEHHS Ta BiJIHOBIIFOBAHHS,
peakuii npueHaHHS, KOHJIEHcalii Ta neperpynyBanHs. benzanbaeria, anerodenon. JlakpumaTopu.

Tema 24 ApoMaTH4Hi KHCJIOTH.

Cnocobu ix otpuManHs. KMCIOTHICTB, 1 3aI€XKHICTh BiJl 3aMiCHUKIB Y O€H30JIbHOMY s1/1pi. 3arajbHe ysIBICHHS
PO KOpeJLiHHIH aHami3. XiMi4HI BIIaCTUBOCT]I ApOMaTHYHNX KUCIIOT. iX IEPETBOPEHHS B (PYHKIIOHAIBHI MOX1/THI.

JnkapOOHOBI KHCIIOTH, (TaneBa KUCIoTa Ta i i3omepu. Criocobu iX OTpUMaHHS Ta IEPETBOPEHHS, IX MPAKTHYHE
3aCTOCYBaHHSI.

Tema 25. BaraTosaepHi apoMaTH4Hi CIOJTYKH

I'pyma audenina: HOMEHKIATypa, CHOCOOM OJepKaHHSA, XiMidHI BracTHBOCTI. CtepeoxiMis IU(EHITBHIX
CITOJTYK, aTpOoToiZoMepisl.

Huknodanu: onepkaHHs, CTEPEOXiMisl, BIACTHBOCTI.

I'pyma mu- ta tpudeninmeraniB. IloHATTSI mnpo cTabinmbHI pagukand, KapOOKaTiOHM Ta KapO aHIOHH.
Tpudeninveranosi 6apsuuky. draneiny.

Konnencosani apomarnuni crniosyku. Hadranin, antpauen, ¢enarpen. Cnocobu ix oznepkanHsi, Qi3uuHi Ta
XiMiuHi BiactuBocTi. [Tosinenu.

Tema 26. I'eTeponukJiivHi cnoaykn
3arainbHi YSBJICHHS IO TeTepo ILMKIM: IX HOMEHKJarypa, kinacudikamis. OcoOUCcTHil BIULIMB reTepoaTomMa Ha
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PO3MOILT €JIEKTPOHHOI TYCTHHHU B MOJIEKYJII.

M'atnwrenni rerepounki. dDypan, TiopeH, Mpod: iX OTPUMAHHSA, APOMATUYHHHA XapakTep Ta XiMidHI
BJIACTUBOCTI. Peakuii 3amimieHHs, MpreTHAHHS Ta PO3IMIUPECHHS ITUKIIIB.

[I'sTranenHi nomirerepoaToMHi k. [lipa3on Ta iMifga30n SK CHIOIYKH, IO BOJHOYAC MAIOTh KHCIOTHHH Ta
OCHOBHHH XapakTep, METOIH X CHHTE3Y, peaKiiifHa 30aTHIcTh. Tpu-, TeTpa- i menrazomu. Okcazomu. Tiazomu.

[ectrunenni rerepounkiy. [lipunuH, Horo OymoBa, omep)kaHHs, XiMidHI BIACTHBOCTI, OCHOBHICTB, peaKIlii
eNneKTpo(DiTbHOTO Ta HYKJICO(ITFHOTO 3aMIlICHHs, KBaTEepHi3alliss BaxiuBimii mHpeACTaBHUKHU: BITaAMIiHHU, JIIKApPCHKi
npenapary, ajkanoiny. XiHoJiH.

A3iHM: TMPUMUIUH, TMipHJa3iH, Mipa3iH; OyJoBa, METOAM IX OJEp>KaHHS, XiMi4HI BJIACTHUBOCTI, X IpaKTUYHE
3HaueHHs1. MenamiH. HykieTHOBI OCHOBU - OXiIHI MIPIMIJUHY Ta MypHUHY.

IllecTrunenni kucHeBi rerepouuku. I'pyna mipana. [iputiesi comi. Ix Tioananory.
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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. Ilepuiuii 3aK0H TEPMOIHMHAMIKH
XimiyHa TepMonmHaMika Ta il 3MmicT. OCHOBHI NOHATTS Ta BU3HAUYEHHS TEPMOIMHAMIKA — TEPMOIMHAMIYHA
cucTeMa, CTaH, MapaMeTpu cTaHy, QYHKINI cTaHy, mpoiecu. Pobora Ta Teruora mpouecy. OGOpOTHI Ta HEOOOPOTHI
npouecu. [lepmmit 3akoH TepMoauHaMiky, Woro ¢opmymtoBaHHs. BHyTpinHs enepris. Exranenis. PoGora Ta 3mina
BHYTPIIIHBOI eHeprii B pi3HUX npouecax. TemIoeMHICTh cepeHs Ta iICTHHHA, 3aJIeKHICTh Bix TeMneparypH. Teruiosi
eeKTH IpH CTAIOMYy THUCKY Ta cTaiomy o0'cMmi. 3akoH ['ecca. TemaoTH yTBOpEeHHS, TEIUIOTH 3ropsiHHA. Teriorn
posunHeHHs. EHepris XiMi4HOTO 3B'A3KY. 3aJI€XKHICTh TeIJI0OBOro edekTy Bix remneparypu. PiBusnus Kipxrodda.
Tema 1.2. Ipyruii 3aKoH TepMOAMHAMIKH
CamMoI0BUTBHI Ta HeCcaMOAOBLTBHI mpouecH. @opMyItoBaHHS Opyroro 3akoHy TepMmonmHamiku. L{ukn Kapro.
Teopemn Kapro—Kmnaysiyca. EaTpomis. 3MiHa eHTporii B pi3HHX Ipoliecax. 3MiHa €HTPOMii 130Jp0BaHOI CHCTEMHU Ta
HampsAMOK mporiecy. CTaTHCTHYHHUI XapakTep Ipyroro 3aKoHy TepMOAWHaMiKu. TepMoanHaMidHa IMOBIpHICTb.
Entpomis Ta imoBipHicTE. @opmyna boxpumana. I[Toctynar I[lmanka, aOcomroTHe 3HauYeHHsS eHTporii. Po3paxyHox
a0COIOTHOTO 3HAYCHHS CHTPOIII.

Tema 1.3. TepmoaunamiuHi noTeHuiag n
OO'enHanuii mepmuii Ta APYrMd 3aKOHM TEPMOJMHAMIKM JUIi OOOPOTHHX Ta HEOOOPOTHHX IMPOLECIB.
MakcumanbHa Ta MakcHMMalibHa KopucHa poGortu. Enepris ['enbmronbia. Enepris ['60ca. Tepmonunamiuni
NnoTeHLiay. Bu3HaueHHs HanpsMKy MPOLECiB Ta CTaHy piBHOBard 3a 3MiHAMH TEPMOAWHAMIYHUX IOTEHIIAJIB.
Xapaxrepuctnuni ¢yHkuii. PiBusHHs ['i60ca — [enmpmronbua. PoGora Ta Temnora xiMmidHoro mpouecy. TeruioBa
Teopema HepHcTa (TpeTiii 3aK0H TepMoaAnHaMiKK). XiMIYHHIA OTCHITia, HOr0 BU3HAYCHHS, BIACTHBOCTI, PO3PaXyHOK.
Tema 1.4. IneanbHi Ta peajbHi razu
InenpHuit ra3. PiBHAHHS cTany. PeanpHi rasu. JIeTkicts. MeToau po3paxyHKY JETKOCTi. Y3aralsHEeHHUN METO
PO3paxyHKyY JESKHX BIACTHBOCTEH ra3iB (BUKOPHCTAHHS MPUHIUIY BiAIOBIIHAX 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 OTHOKOMIIOHEHTHHX CUCcTeM. EHaHTIOTPOIIHI Ta MOHOTPOIHI TIEPETBOPESHHSI.
Tema 1.6. TepmoguHamika 6araToOKOMIOHEHTHUX CHCTEM
Po3unHHM, OCHOBHI OHATTS Ta BU3HA4YeHHs. [lapuiaibHi MOJIbHI BEJIMUMHH, IX BU3HAUYEHHS, BIACTUBOCTI, METOIH
po3paxyHky. Pigusaus ['i06ca — J{rorema. TepMoauHaMidyHi MOTEHIAIN ra30BUX CyMimied. [aeanbHi Ta HECKIHUEHHO
po30asJieHi po3unHu. PeanbHi po3yrHU. AKTUBHICTD, KOe(imieHTH akTHBHOCTI. CTaHIapTHU3aIlis aKTUBHOCTI.
Tema 1.7. I'eTeporeHHi piBHOBaru y 6iHapHHMX cucTeMax
Tuck mapu Hag po3unHOM. 3aKkoH Payis Ta BiIXWICHHS BiJ HhOTO. Po3unHHICTH ra3iB. 3akoH ['eHpi. 3amexHicTh
PO3YMHHOCTI Ta3iB Bix TemrepaTypu. Po3paxyHOK THCKY i ckiaxy mapu Hajx po3unHoM. Ilepmmii 3axon KoHoBanosa.
[IpaBuno Baxens. [iarpamu crany '"3aramepHUE THCK — cKian', "Temmeparypa kumiHHS — ckinaxa'. Ileperonka
(pextudikarist). AseorpomHi cymimi. [pyruit 3akoH KonoBamoBa. Po3umMHHICTE TBEpIMX PEUOBHH. 3alCKHICTH
imeanpHOT PO3YMHHOCTI Bix Temreparypu. PisasHus lpenepa. Kpiockomis. EGymiockomis. OcMoc, OCMOTHYHHNA THCK.
[Hiarpamu ctany TBepae Tino — piamHa. Tepmiunmid aHami3. CHCTEMHU 3 YTBOPEHHSIM XIMIYHHX cIoNyK. EBTekTHKa Ta
nepurekTrka. CrcTeMu 3 0OMEKXEHOI0 B3a€MHOIO PO3YNHHICTIO KOMIIOHEHTIB.
Tema 1.8. TpuKOMNOHEHTHI cUCTeMHU
300pakeHHS CKIaay TPUKOMIIOHEHTHUX cucTteM. TpukyTHuk ['i66ca — Po3eboma. Ob'emHi niarpamu cTaHy Ta ixX
po3pisu. PiBHOBara piguHa — TBepaa (asza. B3aemMHa po34MHHICTH TPHOX PimvH. PO3YnHH JBOX COJICH i3 3arajabHUM
ioHOM. Po3mozin pedoBuHM MiX JBOMa po34WHHUKAMH. 3ak0oH po3noxairy Hepaera. Exctpaxkmis.
Tema 1.9. Ximiuna piBHOBara
3akon nii mac. KoHcranTa XimMiuHOI piBHOBard, criocoOu ii mpejacTaBiIeHHsS Ta 3B'I30K MK HUMH. PiBHSHHA
i30TepMu XimMiuHO1 peakuii. XiMiuHa CHOpigHEHICTh. BruiuB 30BHIMIHIX ()aKTOPIB HA MOJIOKEHHS XIMIYHOI pPiBHOBAru.
[MpuHnun pyxiauBoi piBHOBard. 3ajleXKHICTh KOHCTAHT PIBHOBAarW Bijl THCKY Ta TeMIlepaTypH. XiMidHiI piBHOBaru B
reTepOreHHHX cucTeMax. Po3paxyHOK piBHOBar.
Tema 1.10. TepmoanHaMika MOBepPXHEBUX SIBUIILY
Mesxa noziny nBox ¢a3. [loBepxueBuii Hatar. TepMoanHaMiKa MOBEPXHEBOTO mapy. Axcopbis, [3orepmu Ta
i300apu amcopOuii. dyHmaMeHTandpbHe ajcopOIiiiHe piBHsHHSA [100ca. AncopOmis ra3iB Ha TBEpAUX MOBEPXHSIX.
MonomouekyssipHa aacopouis. Teopis Jlearmropa. [Tonimonekynspra agacopOitis. OcHoBHI ysiBneHHs Teopii BET.
Tema 1.11. EneMeHTH CTATHCTUYHOI TEPMOIMHAMIKHU
OCHOBHI TIOHATTS CTATHCTUYHOI TepMOIMHAMIKYA. MeXaHiYHUH CTaH MOJEKYISIPHOi CHCTEMHU. 3aKOHU PO3TOILTY
Makcgemna — boneimana, @epmi — ipaka, bose — Eiinmreitna. CTaTHCTHYHI CyMH 32 CTAaHOM [UTS Pi3HUX QOPM pyxXy —
MOCTYNAJBHOTO, KOJHMBAJIBHOTO, 00epTaimbHOro. Po3paxyHOK TEpPMOIMHAMIYHMX BEIUYUH JUIS 1/I€aJIbHUX CHUCTEM.
MixmonekyisipHi B3aemonii. Kondirypaniiinuii iHterpan Juisi peajgbHOro rasy. Po3paxyHOK KOHCTaHT XIMIYHHMX
PIBHOBAr B iZieaIbHUX ra3ax METOAOM CTaTHCTHYHOT TEPMOJMHAMIKH.
Pozain 2. PO3UNHU EJEKTPOJIITIB
Tema 2.1. EnexkTpoaiTnyna qucouiamis
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EnextpomitnaHa amcorianis B poszumHax. Teopis Appeniyca, i Hemomiku. ConbBatamis. Teopis bopha.
AKTHBHICTh Ta KO€(]IIiEHTH aKTHUBHOCTI i0OHIB, CEPEIHLOIOHHI BEIMYWHHU. BIUTUB pO3YMHHHKA Ha EIEKTPOJITUIHY
nmucoriamniro. Teopis M. A. [3maiinosa.

Tema 2.2. Teopist po3unHiB CHIbHUX €JIEKTPOJIITIB

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 piBHOBaru B po34nHAax eJ1eKTPOJIITIB

Po3unHn cinabkux enektpoinitiB. KoHIeHTpamiliHa Ta TepMOIWHAMiYyHAa KOHCTaHTH nucoriaiii. KucioTHo-
ocHoBHi piBHoBaru. Teopist bpencrena. Knacugikarist pozunnaukis. Jucounianis Boau. pH. [nnukaropu. InankaTopHuii
Mmeron Bu3HaueHHs pH. Kpusi tTurpyBanHs. Po34MHHICTE MaOpO3UYMHHUX €JIeKTPOIiTIB. JJ00yTOK pO3ZYMHHOCTI.

Tema 2.4. HepiBHOBaXKHi IBMIIIa B PO34YMHAX €JICKTPOJITIB

Enextpuuna npoBigHicTh po3unHIB. [IuTOMa Ta MOJSIpHAa ENEKTPUYHI MPOBIJHOCTI, 3aJEXKHICTH iX BiA
KoHIeHTpatii. PyxomicTs i0HIB Ta 3akoH Konppayma. Uncina nepeHocy, MeTonu iX BU3HaueHHA. Enexkrpodopernanunii
Ta penakcamiitanii epext. EQexrn Bina ta Jlebas — @anpkenrarena. PiBasaas Onzarepa. KoHnykromerpis.

Po3nin 3. EJIEKTPOXIMIYHI EJIEMEHTHU TA EJIEKTPOXIMIYHI ITPOLIECH

Tema 3.1. EnexTpoaHa piBHoBara

Enexrpoximiuni mporecu. Enextpopymriiina cuma. TepMmoanHamika eIeKTPOXIMIYHUX eneMeHTiB. Emexrponaw,

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

Teopii BUHUKHEHHS €JEKTPOJHOIO IOTEHLIANTy Ta €JIeKTPOpyLIiHHOi cuiu. [loBepXHeBHM, 30BHILIHIA Ta
BHYTpilHii norenuianu. [lorenuianu [aneBani i Bonbra. [anbBaHi-MOTEHIIad Ha MeXaxX MeTal — MeTaj, MeTal —
po3unH. CkianoBi enekTpopyiuiiinol cunu. [puHumnm knacudikanii eneKTpoXiMiYHUX KUl THUIH eNeKTpOXiMiYHUX
kii. KoHneHTpauiiiHi Ta XiMiyHiI Kojia. 3aCTOCYBaHHs EJEKTPOXIMIYHMX KUI Ui BHBYEHHS PIBHOBAr y PO3YMHAX
enektponitiB. [loTeHmioMeTpHUYHEe THUTPYBaHHA. XIMidHI Kojla AK JDKepelia eNeKTPUYHOI eHeprii. AKyMYJISATOpH.
[ManuBHI eneMEHTH.

Tema 3.3. [loaBilinunii eJjeKTpUYHUI IAp
HA ME:Ki eJIEKTPOJA — eJIeKTPOJIIT

EnexrpokineTnyHi sBumma. EnexTpoxaminsapHi sBuma. OCHOBH Teopii eNeKTPOKAmiIApHAX sSBUII. [loTeHiiann

HyJTBOBOTO 3apsay. Enexkrpokamninapai kpusi. PiBasaHs Jlinnmana. Teopii mOABIHOTO €IEKTPUIHOTO MIapYy.
Tema 3.4. KiHeTHKka e1eKTpoIHMX Npouecis

3akonn Dapanes. Enextpoanainiz i kyjaoHomerpis. Enextposana nosspusauis. KoHueHTpaniiiHa nossipusaris.
Judysiitna nepenanpyra. EnekrpoximiuHa nepenanpyra. KiHeTHka AesSKUX €IEKTPOAHUX MPOLECIB — €JIEKTPOIITHYHE
BUJIIJICHHSI BOJIHIO, KUCHIO, CIIEKTPOXiIMiYHE BUIiICHHs MeTasiB. 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, mocmigoBHi. [IpuHium cramioHapHocti BoneHmreiiHa.
3anexxHICTh IIBUAKOCTI peakmii Bix Temneparypu. PiBHsHHS Appeniyca. Enepris axtiBamii. Jlaimrorosi peaxiii.
KineTnuHi 0cOONHMBOCTI PO3ralyKeHHUX JAHIIOTOBHUX peakiiil. [TliBocTpis cramaxy. TemmoBuii BUOYX.

Tema 4.2. Teopii ximiuHoi KiHeTHKH

Teopiss akTUBHMX cHiByAapiB. PiBHAHHA sl KOHCTaHTH IIBUAKOcTi. EHepris  aktuBamii  Ta
nepeeKCIoHeHIIHHIi MHOKHUK. Crepuunuii dakrop. Teopis nepeximHoro craHy (aKTHBOBAHOTO KOMILIEKCY).
OcHoBHe piBHsHHA Teopii. TepmoaumHamiunumii acmekt Teopii. EnTpomist axtuBauii. CriBcTaBiIeHHS TeOpii.
Monomonekyisipai peakiiii. Cxema Jlingemana. Teopii XinmensByna, Kaccens, Creiitepa. Peakuii B po3unnax. Bruius
pPO3UMHHMKA Ha MBHIKICTH peakuii. @oTtoximiuHi peakuii. Enemerapni ¢otopeakuii i nmpomecu. KBaHToBMIl BHXiA.
KinetnyHi piBHSHHS (OTOXIMIYHHUX peaKIiil.

Tema 4.3. KaragiTuuni peakuii

BusnaueHHs karanizy. 3arajbHi NPUHIMNM KaTaniy. 3HAUEHHS KaTaliTHYHHUX MpoleciB. | OMOreHHUH KaTtaiis.
Kucnorno-ocHoBHuit karanmi3z. KiHetnka i mMexaHi3M crienu(iqHOro KHCIOTHOTO Karaii3y. ['eTeporeHHumil Karaiis.
AKTHUBHICTD Ta CEJICKTHBHICTH KaTalli3aTopiB. OTpyeHHS KaTaii3aTopiB. AKTHBHI IIEHTPH T€TEPOreHHUX KaTalli3aTopiB.
Ponb ancopOuii y KiHETHII TeTepOreHHMX KaTaJiTHMYHUX peakuiil. EHepris akTuBaIii reTeporeHHMX KaTaliTHYHHX
peaxmiii. Heomnopigmicte moBepxHi. Haneceni karamizatopu. Teopis MynsTumieriB bamangina. I[IpuHIHIM
TEOMETPUYHOI Ta eHepreTHyHoi BimnoBigHOCTI. Teopis ancambneit Ko6o3eBa. BusHaueHHs CkIaay aKTUBHUX IIEHTPIB.
EnextponHi Teopii katamisy.
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KpuTrepii oniHroBaHHS

Ex3aMeHnamiiiauii 6i1eT AJ11 MUChbMOBOI poOOTH MICTUTH § 3aBlaHb, 3 SKUX 4 SK MPaBUIO,
PO3PaxyHKOBI 3ajadvi, sSKi OXOIUIIOIOTH Pi3HI po3aumm Ximii. MakcuManbHa OIIHKA 3a 3aBJIaHHS
(3amauy) ckiamgae 12 — 13 OamiB. OmiHka 3a 3aBaaHHs (3a/1a4y) BHCTABIIETHCS y BIJICOTKAaX Bij
MaKCHUMaJIbHOI BIJIOBITHO JO BiJCOTKY NpaBUJIBHHUX BiAmoBigel. 3aranpHa cyma OamiB 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) 3HaHHSA TOJOBHHUX XIMIYHHMX BIIACTHBOCTEH OCHOBHUX KJIACIiB XIMIYHHX CIOJYK
(opra"iyHMX Ta HEOPraHIYHUX ),

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

5) NpaBUIBHICTh HAMMMCAHHS CTPYKTYPHUX (POPMYJ peYOBHH (B MepUIy Yepry, OpraHigyHUX);

6) TpPaBWIBHICTH BXXMBaHHS XIMIYHOI HOMEHKJIATYypH, BMIHHS JaTH Ha3By pPEUYOBHHI 3a
¢bopmyoro Ta 3anucatu GopMyiy 3a Ha3BOI;

7) 3HAHHS OCHOBHHUX CIIBBIAHOIIECHb JJISI KUIBKICHHX PO3PaXyHKiB — BMIHHA OOYHCIHUTH
KUIBKICTh PEYOBHMHHU, MOJIIPHY Macy, MacoBY YacTKy, KOHIEHTpallil0, BMIHHS BXXHMBATH 3aKOHHU
ieaTbHUX Ta3iB IS OOYMCICHHS 00’ €My, TUCKY Ta BIJIHOCHOI T'YCTHHHU Ta3iB;

8) mpaBUIBHICTH ApU(METHYHHUX PO3PAXYHKIB;

9) npaBWIBbHICTH B)KUBAHHS OJWHUIH BUMIPIOBAHHS.

MaxkcumanbHUM OalloM OLIHIOETHCSI MPABMIJIBHO PO3B’si3aHa 33jJaya 3 ypaxyBaHHSIM BCiX
(dakTopiB, IO BKa3aHi BUIIIE.

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

Ominka 70-85% Bijg MakCHMaIbHOI BUCTABISETHCA B pa3i MPaBUIBHOTO NUISIXY PO3B’S3aHHS
3ajJjaui IpU HAsIBHOCTI OUTBII CYTTEBUX MOMMUJIOK, SIKI BIUIMBAIOTh HA KIHLIEBUH pe3yibTar.

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