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IMPOI'PAMA 3 XIMII

n/n

Ha3ga po3sainy,
TeMH

3HaHHA

IIpeameTHi BMiHHS Ta c1IOCO0OM HABYAJIBLHOI TisSUIBHOCTI

1. 3araanHa ximis

1.1

OCHOBHI XIMi4HI
noHATTA. PeyoBuHa

[TonsaTTs peyoBuHa, Qi3uUHE TiNO, MaTepiaj, Mpocra
pedoBHMHA (MeTaj, HeMeTaa), CKJIaJHa pEeuOBHHA,
XIMIYHUH eeMeHT; HaiApiOHIII YaCTUHKYA PEYOBHHU
— aroMm, MOJIEKyJa, WOH (kaTioH, aHioH). Ckiana
peuoBMHM  (SIKICHUH, KiIbKicHWI). BaneHTHICTH
XIMIYHOTO  eJIeMeHTa. XiMiuyHa (HaWmpocTiia,
ictuHHA) 1 TpadiuHa  (CTPYKTypHa) (OPMYIH.
@®izuyHe sBUlIe. BigHOCHI aTroMHa 1 MOJEKYJspHA
MacH, MOJISIpHA Maca, KiTbKiCTh pedoBUHU. OIUHMII
BUMIPIOBAHHS KIJTBKOCTI PEYOBHHH, MOJIAPHOI Macw,
MOJIIPHOTO 00’€My; 3HAUEHHS TEMIIEpAaTypu U TUCKY,
AKi BIAMOBIIalOTh HOPMAJIbHMM yMOBaM (H. Y.);
MoOJIsIpHMM 00’€M rasy (3a H. y.). 3akoH ABOrajapo;
4quCcI0 ABOTajjpo; CepegHs BITHOCHA MOJEKYJspHa
Maca cymimn rasiB, NoOBITpa. MacoBa dacTka
€JIEMEHTA y CHOJYII.

Crraoamu GOpMyIH CIIONYK 3a 3HAYCHHSIMH BAJICHTHOCTI
€JIEMEHTIB.

3anucysamu xiMiuHi Ta TpadiuHi (CTPyKTYpHi) hopMyIH
PEYOBHH.

Pospiznamu ¢i3udHi Tia 1 PeYOBUHU; MPOCTI Ta CKIAJIHI
PEYOBMHHM; €JIEMEHTH 1 MPOCTi PEYOBUHM; METAIH 1 HEMETAIIH;
aTOMH, MOJIEKyld Ta HOHHM (KaTioHW, aHiOHM); (I3WYHI Ta
XiMIYHI BJIACTUBOCTI pPEYOBWHU; (i3WuHI SBHUINA Ta XIMIiYHI
peakiii; HalpoCTinTy Ta ICTHHHY (POPMYITH CITOTYKH.
Busnauamu BaneHTHICTh €IEMEHTIB y OIHAPHUX CIIOTYKaX.
Ananizyeamu sSKicHUM (€J€MEHTHHI) 1 KUIBKICHHHA CKJIaj
PEYOBUHHU 32 11 XIMIYHOIO (POPMYIIOL0.

1.2

XimiyHa peakIris

XiMIYHa peaklis, CXeMa peakilii, XIMIYHe PIBHSHHS.
3aKkoHU 30epeKeHHs MacH PEYOBMH MiJ 4ac XIMIYHOT
peakiuii, 00’€MHUX CIIBBIAHOIIEHb T'a3iB y XIMIYHIN
peakuii. 30BHIIIHI eQeKTH, L0 CYNPOBOIKYIOTh
xiMiuHi peakii. [lOHATTS OKUCHUK, BITHOBHUK,
OKHCHEHHSI, BIIHOBJCHHA. THMHM XIMIYHUX pPEaKIliil.
[Bunkicts ximMiyHOI peakiii. Karamizarop.

3anucysamu cxemu peaxiiiid, XIMIYH1 PIBHSHHS.

Pospiznamu TUOM peakiii 3a KUIbKICTIO PEareHTiB 1 IPOAYKTIB
(peakIrii crionmy4eHHs, po3KIaay, 0OMiHY, 3aMilllEHHs ), 3MIHOIO
CTYIIEHsI OKUCHEHHS €JIeMEHTIB (peakxilii OKMCHO-BIIHOBHI Ta HE
OKHCHO-B1/IHOBHI), TEIJIOBUM e(eKkToM (peakiiii eK30TepMiuHi,
eHJIOTepPMIuHi), HampsMoM Tmepediry (peakuii 0OOpOTHI,
HEOOOpOTHI).

Busnauamu B OKHCHO-BIAHOBHIN peakilii OKUCHUK 1 BiTHOBHUK,
MIPOIIECH OKMCHEHHS 1 BITHOBJICHHSI.

Ananizyeamu  BIUIMB KOHLIEHTpAIl pEareHTiB, BEIMYUHU
MOBEpPXHI 1X KOHTAaKTy, TEMIIEpaTypH, KaTajizatopa Ha
MIBUKICTH XIMIYHOT peaxifii.

3acmocosysamu 3aKkoH 30€peKEHHS Mach pPEUYOBUH IS
NEPETBOPEHHS CXEMU peakKilii Ha XiMiuHe PiBHSHHSL.




Buxopucmosysamu  MeTol  €IEKTPOHHOrO OallaHCy  JUIs
MEPETBOPEHHSI CXEMH OKHCHO-BITHOBHOI peakilii Ha XiMidHe
PIBHSIHHSI.

1.3 | Ilepionnunnii 3akoH | [lepionnuynuii 3akoH (cy4yacHe (GopMyIrOBaHHS). | Po3pisHamu B TEpIOAMYHIN cUCTeMi MEpioau, TPYNH, TOJOBHI
1 mepioguyHa CTtpykTypa KOpPOTKOTO 1  JIOBIFOrO  BapiaHTIB | Ta MOOIYHI MIATPYNH; METATIYHI Ta HEMETAIIYHI €JIEMEHTH 3a 1X
cucTeMa XiMIYHUX | MEepIOAMYHOI CHCTEMH; MEpIiOAW, TPYNH, HIATPYNH | MOJIOKEHHIM y MEPIOAUYHIN CUCTEMI.
€JICMCHTIB (romoBHi, mo6iuHi). IlopsakoBuii (aToMHMiA) HOMED | Bukopucmogysamu iHdopmaliito, 3akiafceHy B IepiOAHIHINA
. 1. MenneneeBa | eneMeHTa, pO3MIIICHHS METATIYHUX 1 HEMETAIYHUX | CHCTEMI, JUIsi BU3HAYEHHS THUITy elieMeHTa (MEeTaliuyHui abo
€JIEMEHTIB Yy TIepiOJAMYHIA CHCTeMi, Tiepiojax 1 | HEeMETaJiYHUK €JIEMEHT), MaKCHUMaJIbHOTO 3HAYEHHS HOTO
rpymnax; JIy)XHi, JyKHO3EMEIIbHI, IHEPTHI €JIEMEHTH, | BaJICHTHOCTI, THIy MPOCTOi pe4oBMHH (MeTan abo Hemeran),
TaJIOreHH. XIMIYHOTO XapakTepy OKCHUIIB, TIAPOKCUIIB, CIIONYK €JIEMEHTIB
13 I'igporeHom.
Ananizyeamu 3MIHU BIACTUBOCTEH MPOCTUX PEYOBHH 3aJICKHO
BiJl PO3MIIIEHHS €JEeMEHTIB Yy TMepiofax, Miarpynax, Impu
Mepexo/ii BiJl OJIHOTO Mepioy JI0 1HIIOTO.
1.4 bynosa atoma Ckmaxg aroma (sApo, e€NEKTpOHHA OOOJIOHKA). | 3anucyéamu €IeKTpOHHI Ta Tpadiuni ¢GopMynH aToMiB i
[ToHATTSI HYKJIOH, HYKJIiJ], 130TOMIH, IPOTOHHE YHUCIIO, | MPOCTHX HOHIB eneMeHTiB Ne 1—20, aTomiB HeMeTaTluHUX
HYKJIIOHHE YHCJO, OpOiTajb, €HEpreTUyHl PIBEHb 1 | €EeMEHTIB 2-T0 1 3-ro nepiofiB y 30yIKEHOMY CTaHi.
HifpiBeHb, CHApeHuil 1 HecmapeHuil enexTpoHH, | Buznauamu cknaa aaep (KUIbKICTh NMPOTOHIB 1 HEHTPOHIB y
pamiyc aroma (IpocTOro HOHA); OCHOBHUM 1 | HyKJIi/Ai) 1 €JIEeKTPOHHUX OOOJOHOK (€HEPreTHYHUX PIBHIB Ta
30yokeHnit  ctanu  atoMa.  CyTHICTH  sBUINA | MiJPIBHIB) aTOMiB eneMeHTiB Ne 1—20.
pamioaktuBHocTi. @Popmu  s- 1 p-opOitaned, | [lopienioeamu paniycu aToMiB 1 IPOCTUX HOHIB.
po3MillleHHs p-opOitaneit y npocropi. [locninoBHICTh | Ananizyeéamu 3MiHU pajilyciB aTOMIB y Mepiojax i marpymnax.
3allOBHEHHS €JIEKTPOHAMM E€HEPreTUYHHUX PIBHIB 1
nifpiBHIB B aToMax enemMeHTiB Ne 1—20, enekTpoHHI1
Ta rpadiudi (opMynu aToMiB 1 MPOCTUX HOHIB
esnieMenTiB Ne 1—20.
1.5 XimiyHu# 38’30k | OCHOBHI ~ THUNK  XIMIYHOrO  3B’sI3Ky  (HoHHMH, | Ck1aoamu eneKTpOoHHI (OpPMYIH MOJIEKYN, XiIMIYHI (hopmynu
KOBQJICHTHHI, BOJIHEBHIA, METaJi4YHuM). | CIOJYK 3a CTYNEHSIMU OKMCHEHHS €JIeMEHTIB, 3apsaaMu HOHIB.
XapakTepuCTUKA  KOBAJIGHTHOTO  3B’s3Ky  — | Po3pi3Hsamu BaJICHTHICTD 1 CTYITIHb OKUCHEHHSI €JIEMEHTA.

KPaTHICTh, €HEPrisl, MOJMSAPHICTh. THUIHM KPUCTATIYHUX
IpaTok (aToMHi, MOJIEKYJSpHI, HOHHI, MeETaJi4Hi);
3aJISKHICTh (PI3UYHUX BIIACTHBOCTEH PEUOBHHU BiJ
TUNy KPUCTAIIYHUX TIpaTok. EnextponHa ¢opmyna

Obuucniosamu CTyIIHb OKUCHEHHS €JIEMEHTA Y CIOMYIII.
Busnauamu  KpaTHICTb, TOJSIPHICTh YU  HENOJSPHICTD
KOBQJIEHTHOT'O 3B’ 513Ky MK aTOMaMHU.

IIpocno3yéamu TUN XIMIYHOTO 3B’A3Ky B CHOJyll, (i3uU4HI




MoJiekynu. EnekrponeraTuBHICTh enemeHnTa. CTyIiHb
OKHCHEHHS €JIEMEHTA B PEYOBHHI.

BJIACTMBOCTI PEUOBUHHU 3 YpaxyBaHHSAM THUITY KPHUCTaJIIYHUX
IpaToK.

1.6 Cymimi peyoBuH. | Cyminn  omHopigHi (po3uMHM) Ta HeogHOpinHi | Ckradamu CXeMH €JIEKTPOJIITUYHOI JMCOIlialii OCHOB, KUCJIOT,
Pozuunn (cycmensis, emynbCis, MiHa, aepo3osib). MacoBa 1 | coiel; MOHHO-MOJEKYJISpHI pIBHSHHA 32 MOJEKYJIIPHUMHU
00’eMHa (11 ra3y) 4YacTKM PEYOBMHU B CYMIIIl. | pIBHIHHAMH 1  MOJIGKYJISIpHI ~ PIBHSHHA 32  MOHHO-
Metoau  posmineHHs — cywmimeidl  (BIACTOIOBAHHS, | MOJICKYJISIPHUMU PiBHSAHHSMH.
GbinpTpyBaHHS, LEHTpU(YryBaHHS, BUIAPIOBAHHS, | Po3pi3usamu OMHOPIAHI Ta HEOTHOPIJIHI CYyMIIlll Pi3HUX THIIIB;
MEPErOHKA). Ilonsarrs pO34MH, PO3YHMHHUK, | p030aBJicHI, KOHIICHTPOBAHI, HACHYEHI, HCHACUYCHI PO3YHHU;
pO3YMHEHA peYoBHHa, KPUCTAJIOTIJIpaT, | €IEKTPOJITH i HEEICKTPOJIITH, CUIIbHI Ta CJIa0Ki €JIEKTPOITITH.
EJIEKTPOIITHYHA JMCOIIiaIis, eNIEKTPOIIT, | Busnauamu MOXIMBICT mepeliry peakuii oOMiHYy MiX
HEEJIEKTPOJIIT, CTYMIHb EIEKTPONITUYHOI IUcoLialii, | eNeKTPOIiTaMi B PO3UYHHI.
HOHHO-MOJIEKYJIsipHE  piBHSAHHA. MacoBa 4acTka | AHanizyéamu BIUIMB OYJOBU PEYOBUH, TEMIIEPATypH, THUCKY
PO3YMHEHOT PeUOBUHM y po34uHi. bynoBa Monekynu | (a5 rasziB) Ha iX PO3YMHHICTH y BOJi; MEXaHI3MU YTBOPEHHS
BOJM; BOJHEBUI 3B’SI30K Yy BOXI. 3abapBiCHHS | HOHIB TMpPH PO3YMHEHHI Y BOJI €JIEKTPONITIB HOHHOI Ta
1HIMKATOPiB (yHiBepcallbHOTO, JaKMyCy, | MOJIEKYJISIpHOT Oy/10BH.
deHondraneiny, METWIOpPaHXKY) B  KHUCIOMY, | 3acmocogysamu 3HAHHA [UIsi BUOOPY METONIY PO3IUICHHS
JY)KHOMY 1 HEWTpallbHOMY cepenoBuiax. Peakii | ofHOpiAHOT a00 HEOAHOPIIHOT CYMIIIl PEYOBHUH.
0OMIHY MIXK €JIeKTPOJITAMH Yy PO3YHHI.
2. Heopraniuyna ximis
2.1. OcHOBHI KJ1aCH HEOPIraHIiYHHUX CHOJIYK
2.1.1. Oxcnan BusHadenHs1, Ha3BM, kiacudikaiis okcuaiB, ximiuHi | Ckraoamu XiMi4HI (OPMYIH OKCUIIB; PIBHSHHS peakiii, ki

BJIACTUBOCTI  COJIETBOPHUX  OKCHJIB,  CIOCOOH

noOyBaHHS OKCH/IIB

XapaKTepU3yIOTh XIMIYHI BJIACTHUBOCTI COJETBOPHHUX OKCH/IIB
(B3aeMopiis 3 BOJIOI0, OKCHUJIAMHU, KUCIOTaMH, JYyIaMH), CIIOCOOH
J00yBaHHS OKCHJIIB (B3a€MO/IS MPOCTUX 1 CKJIAJHUX PEUYOBUH 13
KHUCHEM, PO3KJIaJaHHSd HEPO3YMHHUX OCHOB, JESIKHUX KHCIOT 1
coJieH Mijl yac HarpiBaHHs).

Ha3zueéamu okcuay 3a iXHIMUA XIMIYHUMH (POPMYITaMHU.
Busnauamu dbopmynu okcuniB cepen GopMyil CIOIYK IHIIUX
BUBYEHHUX KJIACIB.

Pospiznamu neconersopui (CO, N,O, NO, SiO) #1 conerBopHi
OKCHJIU (KHCIIOTH1, OCHOBH1, aM()OTEpHi).

Ilopiéniosamu 3a XIMIYHUMH  BJIACTUBOCTSIMH  OCHOBHI,
KUCIOTHI Ta amdoTepHi (Ha mnpukianax oxkcuiiB LluHky Ta
AJTIOMIHII0) OKCHJIA.




Bcmanoentoeamu 3anexHICTh BIACTUBOCTEH OKCHIIB BiJ THUITY
eJIEMEHTA 1 XIMIYHOTO 3B’SI3KY B CHOJYII.

OcHOBU

BusHaueHus (3aranmpHe Ta 3 HOTJISITY
EJIeKTPOJIITUYHOI AMCOoIliallii), Ha3BH, KiacuQikaiis,
XIMIYHI BJIACTUBOCTI, CTIOCOOU JOOYBaHHS OCHOB

Cxnadamu XiMiuHi (OpPMYJIHM OCHOB; PIBHSHHS pEakiii, sKi
XapaKTe-pu3yloTh XIMIYHI BJIACTHBOCTI JyTiB (B3aeMomis 3
KHUCIIOTHUMHU OKCHaMH, KHCIOTaMH Ta COJISIMH B PO34YMHI) Ta
HEPO3UYMHHUX OCHOB (B3a€MOJIis 3 KUCIOTaMH, PO3KIIAaHHS ITi]|
yac HarpiBaHHs), crmocoOu mg00yBaHHS JyriB (B3aeMOJIis
JTYKHHX 1 JIy’)KHO3eMeIbHHUX (KpiM Martiro) MeTaliB i3 BOJOIO,
OCHOBHHUX OKCHUJIB JY>KHUX 1 JIY’)KHO3EMEJIbHHUX EJIEMEHTIB 13
BOJIOI0) 1 HEPO3UMHHHUX OCHOB (B3a€EMOJisl COJIeH i3 Iyramu B
pO34mHI).

Ha3ueéamu ocHOBH 32 TXHIMU XIMIYHHUMH (POPMYITaAMHU.
Busnauamu ¢opmynu ocHoB cepeln ¢GopMyl CHOIYK IHIIUX
BHUBUCHUX KJIACIB.

Pospiznamu po3urHHi (JIyTH) Ta HEPO3UMHHI OCHOBH.
Ilopieniosamu XiMidHI BIIACTMBOCTI PO3YMHHUX (JIyTiB) 1
HEPO3YMHHUX OCHOB.

Kucnoru

BusHaueHHs (3aranmpHe Ta 3 TOTJISITY
eNEeKTPONITUYHOI AMCOoIlialii), Ha3BH, KiacuQikaiis,
XIMIYHI1 BJIaCTUBOCTI, CIOCOOM 1T0OYBaHHS KHUCIOT

Cknaoamu XiMiuH1 (OPMYJU KHUCIJIOT; PIBHAHHSA pEaKIii, sKi
XapaKTepu3yloTh XIMi4HI BJIACTUBOCTI KHCJIOT (B3aeMonis 3
MeTajaMHi, OCHOBHHUMH OKCHJaMH, OCHOBAMH Ta COJSIMH B
po3uMHi) Ta crmocoOu iX A0O0yBaHHS (B3a€MOMIS KUCIOTHHUX
OKCH/IIB 13 BOJIOI0, HEMETAJIIB 13 BOJHEM, COJIEH 13 KUCIIOTAMH).
Ha3zueéamu xucnoTu 3a iIXHIMU XIMIYHUMHU (GOPMYIIaMHu.
Busnauamu opmynu kucnot cepex (Gopmyin CHONYK IHIIMX
BUBYEHUX KJACiB, BAJEHTHICTb KHCJIOTHOIO 3ajJMIIKy 3a
(hOopMyYIIO0 KUCIIOTH.

Pospisnamu  xkucmotm  3a  ckiIagoM  (OKCHTE€HOBMICHI,
0€30KCUTEHOB1), 3JATHICTIO 10 EJIEKTPOJITHYHOI JUCOIallii
(cunpHI, cnabKi) Ta OCHOBHICTIO.

Comi

Busnauenus (3araimpHe Ta 3 TIOTJISITY
ENEeKTPONIITUYHOI AMCOoIlialii), Ha3BH, KiacuQikaiis,
XIMI4YHI BIACTUBOCTI, CTIOCOOM JOOYBaHHS COJICH

Cxnadamu XiMiuHi (HOPMYIH CepeHIX Ta KHCIHX COJIEeH;
PIBHSHHS pe-aklii, sKi XapaKTepU3ylTh XIMi4HI BJIaCTHUBOCTI
CepelHiX coieu (B3ae-Momisi 3 MeTajaMH, KHUCIOTaMH —
XJIOPUJIHOIO, CYJIb()aTHOI, HITPATHOI, JYraMH, COJSIMH B
po3uMHI) Ta crmocodu iX A00yBaHHA (B3a€EMOJis KHCIOT 13




METajaMH, OCHOBHUX OKCHIIB 13 KHCIIOTaMH, KHCIOTHHUX
OKCHUJIIB 3 JIyTaMH, JIYTiB 13 KUCJIOTaMH, COJICH 13 KHCIOTaMHU,
COJICH 13 JIyraMu, KUCIOTHUX OKCHUJIIB 3 OCHOBHUMH OKCHJIaMH,
coJiei i3 comsiMu, coliell 13 MeTanamu (peaxiii 31iHCHIOITh Y
pO34YMHaX ), METaIIB 13 HEMETAJIaMH).

Haszusamu cepenni Ta KuCai coii 3a iXHIMH XIMIYHUMH
dbopmynamu.

Busnauamu GopMynu cepeqHiX Ta KHCIHX COJIeH cepen
(GhopMyJT CIIONYK 1HITUX BUBYEHUX KJIACIB.

Pospiznamu 3a cKkIaioM cepeHi Ta KUCIi COi.

AmdotepHi
CTIOTYKH

SBume amdoTepHOCTI (Ha NPHUKIATAX OKCHUIIB 1
TIAPOKCUIIB);  XIMIYHI  BJIACTUBOCTI,  CIIOCOOH
no0yBaHHS aM(OTEPHUX T1IPOKCHIIB

Ckraoamu pIBHAHHA peakiid, SKi XapaKTepU3yIOTh XIMiuHi
BJIACTUBOCTI OKCHIIB 1 rigpokcuniB Amominito Ta LuHKy
(B3aemoJlis 3 KHUCIOTaMH, JIyraMd) Ta CIocoOu noOyBaHHS
rigpokcuaiB  Amominito 1 LuHKy (B3aemomis coneil mmx
€JIEMEHTIB 13 JyramMy B PO34YMHI, aJIOMIHATIB 1 IMHKATIB 13
KHCJIOTaMH).

I'eHeTHYHI 3B’ SI3KM MIXK KJIacaMu HeOpraHi‘lHI/IX CIIOJIYK

Cknaoamu piBHSHHS peakiiii MK HEOPTaHIYHUMH CIOIYKaMU
PI3HUX KJaciB.

Ilopignoeamu XiMiuHI BIACTMBOCTI OKCHJIB, OCHOB, KHCIIOT,
amM(pOTEepHUX TIPOKCHUIB, COJIEH.

Yemanosnosamu 38’ I3kU Mk CKIIAAOM 1 XIMIYHUMH
BJIACTMBOCTSIMU OKCHJII1B, KUCIIOT, OCHOB, aM()OTEpHUX
T1IPOKCHUIIB, COJICH; TeHETUYHI1 3B’ SI3KH MK TPOCTUMHU
pEUYOBHHAMU, OKCHJIAMHU, OCHOBAMH, KHCIIOTaMU, aM(PpOTEPHUMHU
T1IPOKCUIAMHU, COJISIMU.

2.2. MeTtaJqiuHi eJleMeHTH Ta iXHi cnoayku. Meraun

2.2.1.

3araipHi BiTOMOCTI
PO METaJIuHI
eJIEMEHTH Ta
MeTan

[TonoxeHHd MeTaliYHUX EJIEMEHTIB Yy NepioJudHil
CUCTEMI; OCOOJIMBOCTI €JIEKTPOHHOI OYyJOBH aToOMiB
METAIIYHUX EJIEMEHTIB; OCOOJMBOCTI METaliuHOTO
3B’3Ky; 3arajbHl (Pi3u4HI Ta XIMIYHI BJIACTHUBOCTI
MeTalliB, 3arajibHi CcrmocoOu ix A00yBaHHS;, psA
aKTHBHOCTI ~METajiB; SBUIIE KOPO3ii, CHocooun
3aXMCTy MeTalliB BiJ KOpO3ii; CIJIaBU Ha OCHOBI
3aji3a (4aByH, CTajb).

Busnauamu 1oN0XeHHS METAIYHUX €JIEMEHTIB y MepioAnYHIN
CUCTEMI.

Xapaxmepu3zysamuy MeTalidYHUH 3B'130K, METANIYHI KPUCTATIYHI
rpaTky, (i3WYHI BIaCTUBOCTI METAIB.

Pospiznamu  metanmiyHi  Ta  HEMETaNl4HI  eNEeMEHTH 3a
€JIEKTPOHHOIO OY/I0BOIO aTOMIB.
Cknadamu  eneKTpOHHI  (GOpPMYNIM  aTOMIB  MeETaJiuHUX

enemenTiB — Jlitiro, Hatpito, Marniro, Amtominito, Karmito,




Kanpmito, ®epymy; piBHSHHS pEakIiliid, SKI XapaKTEPU3YIOTh
XIMIYHI ~ BJIACTHMBOCTI ~ MeTajiB  (B3a€MOJiss 3  KHCHEM,
raJoreHaMH, CIpKOI, BOJIOI0, PO3YMHAMHU KHUCIIOT, JIYTiB Ta
coneit) 1 cmocobu ix 70OyBaHHS (BiIHOBICHHS OKCHJIIB KOKCOM,
kapOoH(Il) okcumoM, BogHEM, METATOTEPMIs (ATFOMOTEpPMIs));
PIBHSHHS peakiiii, siki BiAOyBarOTbCA MiJ 4Yac BHPOOHUIITBA
YaByHY 1 CTaJi.

Tosacuoeamu 3aneXHICTh XIMIYHOT aKTHBHOCTI METalIB BiJ
€JIEKTPOHHOI Oy/IOBU iX aTOMiB; CyTh KOpO3ii METaliB; XiMIuHI
MIEPETBOPEHHS i1 Yac BUPOOHUIITBA YaBYHY 1 CTaJIl.
Ilpocno3zyéamu  MOXIUBICTH Tepebiry XIMIYHUX —peakiiid
METAJTIB 13 BOJIOI0, PO3YMHAMH KHCIIOT, COJICH, JIYTiB.

2.2.2. JlyxHi Ta XiMmi4HI ~BJIACTUBOCTI  HATpilO, KaJlifo, MarHito, Xapakmepusyeamu nonoxxenHs Harpiro, Kamiro, Marsito,
JTyKHO3EMEJbHI KaJIbIIif0; Ha3BH Ta (GOPMYJIM HABaXIIMBIMKX cioyK | Kanbiiro B mepionnuHiid cuctemi, (i3uyHi BIACTUBOCTI HATPIIO
€JIEMEHTHU Ty HUX 1 JTyKHO3EMEIbHUX €JIEMEHTIB; | 1 Kajilo, Mar”ilo 1 Kaubllilo, BUAM TBEPIOCTI BOAU —
3actocyBanHa cronyk Harpito, Kamiro, Marnito, | TuM4acoBy, abo  KapOOHaTHY;  IOCTiliHY,  3arajbHY;
Kanpiito; ximiuni Gopmynu 1 Ha3BU HABaXKIUBILIUX | 3aCTOCYBaHHS oOkcuaiB Marnito 1 Kanbiito, TiIpoKcHiB

KaJIIHHUX JOOPHB; TBEPAICTH BOJIH. Hatpiro, Kauniro, Marsito 1 Kans1iito.
Cknadamu enekTpoHHi Qopmynu atomiB 1 HoniB Harpiro,
Kanito, Marnito, Kanbuito; piBHSHHS — peakuid,  sKi
XapaKTepU3ylTh XiMiUHI BIACTUBOCTI HATPIlO, KaJlilo, MarHio,
KaJIbI[iI0 (B3a€MOJIisl 3 KHCHEM, rajoreHaMu, CipKOIo, BOOI0),
okcuAaiB 1 rigpokcuaiB Harpito, Kamiro, Marnito, Kanbiiiro;
PIBHSIHHS peakiiii, sIKi BUKOPUCTOBYIOTH JUIsl 3MEHILEHHSI abo
YCYHEHHS TBEpAOCTI BOJIM (KUII'SITIHHAM, JOJABAHHSAM COJHU

abo BarmHa).

2.2.3. AnromiHii XiMi4yHI BJIaCTHUBOCTI, JOOYBaHHsS Ta 3aCTOCYBaHHSA | Xapaxkmepuszysamu TIONOXKEHHS AJIOMIHIIO B TNepioguyHii

aNIOMIHIIO; Ha3BU Ta (GOpMyIH HaNBaKIMBILIUX
CHOJYK AJIOMIHIIO.

cuctemi, (I3UYHI BJIACTUBOCTI  ANIOMIHIIO,
TiJIpoKCcUAy AJTOMIHIIO, 3aCTOCYBaHHS aTIOMIHIIO.
Cxnadamu enexTpoHHi (opmynu aTtoma 1 HOHA AJFOMIHIIO;
PIBHSHHS peakiid, sKi XapaKTepH3yIOTh XIMIYHI BJIACTHBOCTI
QTIOMIHIFO  (B3a€MOMISI 3 KHCHEM, TajoreHaMu, CipKoIo,
PO3UYMHAMHU KHUCIIOT, JIYTiB Ta cojieil), aM(pOTepHICTh OKCUY Ta
rigpokcunly AmomiHil0O (B3aeMolis 3 OCHOBHHUMHM Ta

OKCHUIy Ta




KHCJIIOTHUMH OKCHJaMH, KUCJIOTaMH Ta J'IyraMI/I).

2.2.4. Depym XiMi4HI BIACTHBOCTI Ta JOOYBaHHS 3aii3a; Ha3BH Ta | Xapakmepuszysamu 1onoxeHHs depymy B mepiogudHiit
dbopmynu  HalBaxsmBimmMX — cnoidyk — ®depymy; | cucreMi, (i3WYHI BIACTHBOCTI 3aii3a, OKCHUIIB 1 T1IPOKCH/IIB
3aCTOCYBaHHS 3alli3a Ta croiiyk depymy. depymy; 3acTocyBaHHS 3amiza Ta crnoiayk —Depymy;

¢iziosioriyHy poib HoHIB DepyMmy.
Cknaoamu enextpoHHy (opmyny aroma ®depymy; piBHSIHHS
peakiiii, sfKi XapaKTepu3ylTh XIMIYHI BIJIACTUBOCTI 3aji3za
(B3aeMopiis 3 KHCHEM, XJIOPOM, CIpPKOIO, BOJSHOIO Mapolo,
pPO3YMHAMU KHCIIOT Ta COJICH, pyKaBiHHS ), OKCHIIB 1 T1IPOKCH/IIB
®epymy (B3aemMois 3 KUCIOTaMu), colieit Depymy (B3aeMomis 3
pO3UMHAMU JIYTiB, KHUCIIOT, COJIeH), B3a€MOINEPETBOPEHHS
cnonyk @epymy(Il) i Depymy(IlI).
2.3. HemeraJiuHi ejieMeHTH Ta ixHi cnojiyku. Hemerann

2.3.1. ["anorenun Ximiyai ¢opmymu ¢Topy, xinopy, Opomy, Hony; | Ckradoamu pIiBHSHHA peaklidd, XapakKTepHUX Uii XJIOPY
xiMiyHi (Gopmynu, Ha3BH Ta (i3UYHI BIACTUBOCTI | (B3a€MOJiss 3 MeTalaMM, HEMETallaMu, BOJOI0), TiApOreH
HAaBOXIMBIMIUX  CIONYK  TaJOTeHiB  (TIAPOTeH | XJIOPUAY 1 XJIOPHIHOI KHCIOTH (B3a€MOis 3 METalaMH,
XJIOpUIly, TaJOTreHi/lIB METaliYHUX EJEMEHTIB); | OCHOBHUMHU OKCHJIaMH, OCHOBaMH, aM()OTEpHUMHU CIOIyKaMH,
cnocobu n00yBaHHS B JlabopaTopii Ta XIMIYHI | COJSIMM); PIBHSHHS peakiiil 1oOyBaHHS TIJPOTE€H XJIOpUIY B
BJIACTUBOCTI T1JIPOT€H XJIOPUY 1 XJIOPUAHOT KUCIIOTH; | JabopaTopii.

HaWBaXJIMBIIII Tay31 3aCTOCYBaHHS XJOpY, TijporeH | [lopisniosamu XiMIUHY aKTUBHICTb TaJIOr€HIB.

XJIOpUAY, XJIOPUAHOI KHUCIOTH; SIKICHa peakuis i | Xapakmepusysamu HaWBaXIUBIIII raly3l 3aCTOCYBaHHS XJIOPY

BUSIBJICHHS XJIOPU-10HIB. (IK OKMCHHMKA, Yy BHUPOOHUIITBI OpPraHIYHUX 1 HEOPraHIYHUX
pPEUOBMH), TIIPOreH XJOPUIY, XJOPUAHOI KUCIOTH (Y
BUPOOHUITBI IUIacTMAcC, JJs A00YBaHHS XJIOPUIIB), XJIOPUIIB
(HaTpii XJOpHIy — XapyoBOi MNpHUIpaBU, U1 A0OYBaHHS
XJIOpY, HATPItO, HATPIN T1IPOKCUAY, COAM).
3acmocoeysamu 3HaHHSA UId BUOOpPY CHOCOOy BUSBICHHS
XJIOPUJI-10HIB Y PO3YMHI.

2.3.2. | Okcured i Cynpdyp | XiMiuyHi  (GOpPMYNIH KHUCHIO, O30HY, Cipku Ta | Ckradamu PpiBHAHHS peaklid, XapakTepHUX Ui KHCHIO

HaliBaxuuBimux crnonyk Oxkcureny 1 Cynbdypy;
¢i3u4HiI Ta XIMIYHI BIACTUBOCTI KMCHIO, 030HY, CIpKH,
okcuniB Cynbdypy, cyabpaTHOI KUCTOTH, CYIb(}aTiB;
cnocodu  n1o0yBaHHS KHUCHIO B  Jlabopartopii;
HaWBaXJIMBIII Tady3l 3aCTOCYBaHHS KHCHIO, O30HY,

(B3aeMoist 3 MeTallaMH, HEMETaJIaMU, CIIOJTYKaMH
HEMEeTalTluYHUX eJeMEeHTIB 3 [igporeHom), cipku (B3aemomis 3
MeTajllaMi, JesSKMMU HeMeTanamu), okcuaiB  Cynedypy
(B3aeMopiis 3 BOJOI, OCHOBHMMH OKCHJaMH, OCHOBaMH),
cynbdaTHOI KHCIOTH (B3aEMOMIsI 3 MeTajaMH, OCHOBHUMU




cipku, cynbdaTHOI KHUCIOTH Ta Cyiab(harTiB; sKiCHa
peaKIist Ui BUSBJICHHS CyNb(aT-i0HIB.

OKCHJIAMH, OCHOBaMH, aM(pOTEPHHMH CIIOJIyKAMH, COJISIMH);
PIBHSHHS peakiliii Jo0O0yBaHHS KHCHIO B JabopaTopii, yTBOpeHHs
1 pO3KJIaly O30HY.

Ilopisniosamu cknaj, XiMiYHy aKTHBHICTh KUCHIO 1 O30HY.
Xapaxmepu3syeamu HaWBaXITUBIII TaTy3i 3aCTOCYBaHHS KHCHIO
(SIK OKMCHUKA), 030HY (3HE3apa)XCHHS BOJAM), CipKU (H0OYyBaHHS
cynbdaTHOI  KHUCIOTH; BHUPOOHMIITBO T'yMH, CIPHHKIB,
NpOTH3aMajJbHUX  TperapariB, KOCMETHYHHX  3aco0iB),
cynbdaTHOI KHUCIOTH (BUPOOHHMIITBO MiHEpAIbHUX JIO0OpUB,
BOJIOKOH) Ta cyibdariB (rinc — y OyIiBHUITBI, MEIHUIIUHI;
MITHUI Kymopoc — At OOpOTbOM 31 HIKITHUKAMHU POCIIHH,
IIPOTPABJICHHS JEPEBUHN).

3acmocosysamu 3HaHHS 10 BUOOpPY cCrocoOy BHSBICHHS
KHCHIO Ta CyIb(aT-i0HiB (y PO34HHI).

2.3.3.

Hitporen i ®ocdop

XimiuHi ¢GopMynu a3zoTy, OUIOro 1 YEpPBOHOTO
docdopy, HalBakIUBIMMX croilyk Hirporeny i
®ochopy; ¢i3uuHi Ta XiMIYHI BJIACTUBOCTI a3o0TYy,
6u1oro 1 uepBoHoro ocdopy, HirporeH(Ill) okcuny,
HiTporeH(IV) okcuny, pocdop(V) okcuay, aMmoHiaky,
cojiell aMOHII0, HITPaTHOI KHCIOTH, HITpPATIB,
optodocdarnoi kuciaoTH, opTodocdaris; crocodbu
no0yBaHHS aMOHIaKy, HITpaTHOi Ta opTodocdaTHol
KACIOT y Jabopartopii; HaWBaXJIMBILI — raiysi
3aCTOCYBAaHHS a30Ty, aMOHiaKy, HITPATHOI KHCIJIOTH,
HiTpaTiB, opTrodochaTHOi KHCIOTH, OpTOdochaTis;
AKICHI peakuli Afs BUSBICHHS HOHIB aMOHIIO Ta
optoocdar-ioHiB.

Cknaoamu pIBHAHHA peakiid, XapaKTepHHX g a30Ty 1
dochopy (B3aemomiss 3 MeTanamu, ICIKUMU HEMETaJIaMu),
aMOHIaKy (B3aeMOJisi 3 KHCHEM, BOJOIO, KHCIOTaMHU), COJEH
aMOHII0 (B3aeMOJIsl 3 JIyraMH, COJIIMM), HITPATHOI KHCIIOTH
(B3aeMopiis 3 MeTajlaMH, OCHOBHMMH OKCHJIaMH, OCHOBaMH,
aMm(pOTEepHUMH CIONYyKaMH, coiisiMu), HiTporeH(IV) okcuay Ta
dochop(V) okcumy (B3aeMomiss 3 BOAOK, OCHOBHUMH
OKCUJAaMH, OCHOBaMH), opTodoc(aTHOT KUCIOTH (B3aEMOAIS 3
MeTajaMH{, OCHOBHMMHU OKCHJIaMH, OCHOBaMH, COJIIMH);
PIBHSIHHA peakiii, sIKI XapaKTepU3yloTh B3a€MOINEPETBOPEHHS
cepeiHiX 1 Kkucaux oprodocdariB;, pIBHSIHHA  peakuii
TEPMIYHOTO PO3KJIATy COJIeW aMoOHil0 (XJIOpUAY, HITparty,
KapOOHAaTy Ta TiIpOreHKapOOHAaTy) Ta HITPATiB; PIBHAHHS
peakuiif n1oOyBaHHS aMOHIaKy, HITpaTHOi Ta opTodocdaTHOi
KHUCTIOT y Jaboparopii.

Xapaxmepusyeamu cxian i OynoBy npoctux pedoBuH Pochopy

(uepBoHoro i Oimoro ¢ochopy), HalWBaKIUBIIN  Tamy3i
3aCTOCYBaHHS a30Ty (BHPOOHHWIITBO aMOHIAaKy, CTBOPEHHS
HU3BKUX TEMIlepaTyp), aMoOHiaKy (JoOyBaHHS HITpaTHOI
KHCJIOTH, BHPOOHMUTBO JOOPHB, HANIATHUPHOTO CIHPTY),




HITpaTHOI KHCJIOTH (BUPOOHHMITBO JOOpPUB, BHOYXOBHX
PEUOBHH, HITPOTCHOBMICHMX OpPraHiYHUX CHOJIYK), HITpaTiB
(BUpPOOHHUIITBO AOOPHUB, BUOYXOBUX PEUYOBHH), opTOodhochaTHOI
KUCJIOTH Ta opTodocdaTiB (BUpOOHULITBO JOOPUB).
Ilopisniosamu XiMIYHY aKTUBHICTh a30Ty, YEPBOHOIO 1 O1J10TO
hocdopy.

3acmocoeysamu 3HaHHS IS BUOOpPY CHOCOOY BUSIBICHHS
aMOHiaKy, 1OHIB aMOHiI0 Ta opTodocdaT-ioHiB (y pO3UUHi).

2.3.4. | Kap6on i Cumiriit ITpocti peuoBunu KapGony; amcopOuisi, ancopOuiitHi | Ckradamu PpIBHSHHSA pEakilid, XapaKTEpHUX i1 BYTJICHIO 1
BJIACTUBOCTI ~ AKTUBOBAHOTO  BYTULIA,  XIMiuHI | CHUIILIFO (B3a€MOJisl 3 aKTUBHUMH METaJlaMH 1 HeMeTalaMH,
dbopmynu HaWBaxuMBIIMX crnoidyk KapOoHy 1| okcugamu MeTamiyHuX — eneMmeHTiB), kapOoH(ll) okcumy
Cuuinito; (i3W4UHI Ta XIMIYHI BIACTHBOCTI BYIJICHIO, | (B3aEMOJisi 3 KHCHEM, OKCHIAMH METaJIIYHUX CJIEMEHTIB),
cuniniro, okcuaiB Kapoony, kapoonartis, cuniniid(IV) | kapbon(IV) oxcuay (B3aemofiss 3 BOAOK, OCHOBHUMH
OKCHJly, CHJIIKATHOI KHCIIOTH, CWJIIKATiB; CIOCOOW | OKCHIAMH, Jyramu, Byrieuem), cuminii(IV) okeuny (B3aemois
noOyBanHs okcuaiB  Kapbony B maboparopii; | 3 OCHOBHMMH OKCHJIAaMH, JIyraMu); pIBHSHHS peakIii
HaBaKJIMBIIII TaTy3i 3aCTOCYBaHHS alMa3zy, rpadiTy, | B3a€EMONIEPETBOPEHHSI  CepeAHiX 1 KUCIMX  KapOOHaTiB,
AKTHBOBAHOTO BYT1JLIS, OKCH/IIB Kap6ony, | TepmiyHOro poskiany KapOOHATiB 1 TiIporeHKapOOHATIB,
KapOOHaTIB, riIporeHKapOoHaTIB, cumuii(IV) | nodyBanns oxcuaiB KapOony B mabopatopii.

OKCHJly, CHJIIKATiB; SIKICHI peakiii Juisl BUSBJIEHHS | Xapakmepusyséamu ckiajx, OynoBy 1 (i3uuHi BIaCTHUBOCTI
KapOOHAaT- 1 CUJIIKaT-10HIB. npoctux pevo-BuH Kapbony (rpadir, anma3, KapOiH),
HaBa)XIMBIlI Taldy3l 3aCTOCy-BaHHS anMasy (y pi3ajbHHX 1
nutipyBanbHUX 1HCTpyMeHTax), rpadity (y BHUPOOHHUITBI
OJIIBIIIB, €JIEKTPO/IiB), aKTUBOBAHOTO BYTiULIsA (B MEAMIIMHI, Y
IpoTurasax, Ajs O4MIleHHs Boau), okcuaiB Kapbony (CO sx
BiTHOB-HUK, CO,; — y BUPOOHHMIITBI COAM, LYKPY, Ta30BaHUX
HAIO1B, HaIlOBHIO-Ba4 BOTHET'aCHHKIB), HaTpii
riiporenkapbonary, kapOonariB Kanbmito Tta  Harpito,
cumiii(IV) okcuny (BUpOOHHUIITBO CKJia, OyAiBEIbHUX MaTepi-
alliB), CHJIKATIB (CKIQJOBI IEMEHTY, KEpaMmiKu, MOPIEIsHH,
piaKe CKJo).
3acmocoeysamu 3HaHHA UIA BUOOpPY CHOCOOy BUSBICHHS
kap6oH(IV) okcuy, kapOoHAT- 1 CHITIKAT-10HIB (Y PO3YHHI).
3. Opraniuna ximis
3.1 ‘ Teopernuni ocHoBH | HallBaknuBilIl ~ €I1€MEHTH-OpPraHOTE€HU, OpraHiuHi ‘ Busnauamu naniBaxiusimi enementu-oprasorenu (C, H, O, N,




OpraHiyHOI Ximil

CIIOJIYKH; CHHTETHYHI

CIIOITYKH.

NpPUPOJHI  Ta OpraHivHi

S, P).

Pospiznamu 3a XapakTepHUMH O3HaKaMW HEOPTaHiuHi W
OpraHiyHl CIOJyKH, TPUPOJIHI Ta CHHTETUYHI OpraHivHi
CHOJYKH.

MoutekyinspHa O0y10Ba OpTaHIYHHUX CITOIYK. XIMIYHUN
3B’SI30K Y MOJIEKYJIaX OPraHIYHHMX CIIONYK: CHEpris,
JIOBXXUHA, MPOCTOPOBA HAIMPSIMIICHICTh, MOJSPHICTb.
0-3B’130k 1 m-3B’s130K. OnuHapHUWH, KpartHi
(moBiMHUH, MOTPIHMI), ApOMATUYHHIA 3B’ SA3KH.

Xapaxkmepusysamu KpaTHICTh, MOJSAPHICTH a00 HEMOJAPHICTH
KOBQJICHTHOTO 3B’A3Ky B MOJIEKYJaX OpraHi4HUX CIIOJIYK, G- 1
T-3B 130K 3a CII0COOOM YTBOPEHHS.

Ilopisniosamu onawHaApHI, TOJBIMHI, TMOTPIAHI Ta apoOMaTHUYHI
3B’S3KM 33 CHEpPri€ro 1 JOBXMHOIO Ta IPOCTOPOBOIO
HaIPSMIIEHICTIO.

Ananizysamu peaxuiiHy 3IaTHICTh OPraHIYHUX CIOJYK 13
PI3HMMU THUIIAMU 3B’ SI3KIB.

lOpuamsaris  eJICKTpOHHUX  opOitanedt  atoma | Buswauamu TWTW TiOpUaU3alii Ta TPOCTOPOBY OPIEHTAIIIIO

Kapb6ony; sp°-, sp*-, sp-ribpuauzaii. riOpuHUX eNeKTpoHHUX opOitaneid aromiB KapOony B
MOJICKYJIaX OPTaHIYHUX CHOJYK.

Knacudikamis opraHiuHux crnoiyk 3a OynoBorwo | Knacugikysamu opraHiuyHi COIyKH 3a OyZ0BOIO KapOOHOBOTO

KapOOHOBOTO JIAHITIOTA 1 HASIBHICTIO XapaKTEPUCTUIHUX
(byHKIIIOHATBHUX) TPYIL.

JAHIIOTa HA HACUYEHI BYIJICBOJIHI alUKIIYHOI OyHZOBH —
aJIKaHW, HEHACUYEHI BYTJIEBOJIHI AllUKIIIYHOI OYZOBH — allKeHH,
aNIKIHM;, IMKJIYHI BYTJIEBOJHI — ULMKJIOAJKaHU Ta apeHu; 3a
HasBHICTIO XapaKTepUCTUYHUX ((PYHKLUIOHAIBHUX) TPyHm Ha
criupTH, (EHON, TaJoreHOAIKAaHW, ajbAeTiii, KapOOHOBI
KUCJIOTH, €CTE€PH, aMiHH, AMIHOKHCIIOTH.

SlBuiie TOMOJIOTIi; TOMOJIOTH, TOMOJIOTIYHUN P,
romoJioriuia pizHuud. Kiacu opraHiuHUX CHOJYK.
3aranpHi (OpPMYIHM TOMOJIOTIYHUX PSAMIB 1 KJIaciB
OpTaHIYHUX CIIOJYK.

Busnauamu roMonoru ByrieBoJHIB Ta iX MOX1JHHX.
Pospiznamu roMonoriuHi Py 1 KJIaCH OpraHivyHUX CIIONYK.
Yemanosnosamu  BIAMOBIAHOCTI  MDK — TpPEICTaBHUKAMHU
rOMOJIOTIYHUX PSZIIB Ta iX 3araJibHUMH (hopMyJamMH, KilacaMu
OpraHIYHHX CTIOJTYK Ta ix XapaKTePUCTHIYHUMH
(pyHKIIIOHATBHUMU) IPyTIaMHU.

[Tousarrss nepBUHHUM  (BTOPUHHUIM,
yeTBepTUHHUI) aToMm KapOony.

TPETUHHUM,

Busnauamu y Monexkynax OpraHidHUX CHOJYK pPi3HOI OyAoBH
IIEPBUHHUM, BTOPUHHUMN, TPETUHHUHN, YETBEPTHUHHUM aTOMHU
Kap6omny.

HomeHnknaTypa opraHiqyHux CIOJyK.

Ha3zueéamu opraHiyHi CHOJYKH 3a CTPYKTYPHUMH (HOpMyJIaMH,
BUKOpUCTOBYI0uM HOMeHKIaTypy IUPAC.
Cknadamu CTpyKTYpHi (OpPMYIH OpraHiuHUX CHOIYK 32




Ha3BaMU 3riHO 3 HoMeHKIaTypoto [UPAC.

SBumie i3omepii, i30MepH, CTPYKTYpHA Ta IPOCTOPOBA
(reomeTpuuHa, a00 yuc-mparc-) 130Mepis.

Busnauamu 13omMepu 3a CTPYKTYpHUMH (OpMYIaMHu.
Po3spisnamu cTpyKTypHI Ta IpOCTOPOBI (reOMEeTpUYHi, a00 yuc-
1 mpamnc-) i3o0Mepu.

Yemanosnosamu BIIMIHHOCTI MK 130Me€pamMH 1 TOMOJIOTaMH
3a: AKICHUM 1 KUIBKICHUM CKJIAJIOM, OYJTOBOIO MOJICKYJI.

B3aemuuii BB atoMmiB abo Tpymn aToMiB y
MOJIEKYJIaX OPTaHIYHUX CIIOTYK.

Yemanoenrosamu 3B’SI30K MK OYZIOBOK 1 BJIACTUBOCTSIMHU
OpraHiYHUX  CIONYK 3  ypaXyBaHHSM  NEPepO3MOJIiTY
CJIEKTPOHHOI TYCTHHHM Ha MPHKJIAaxX MporeHy (NMpueaHaHHS
raJOTeHOBOJHIB ~Ta BOAW 3TiAHO 13  mpaBmwioM  B.
MapkoBHHKOBA); CHHUPTIB (MOMIOHICTH A0 KHCIOT); (eHomy
(KUCJIOTHI BIACTHBOCTI, 3JaTHICTh JO PEAKIii 3aMillleHHS Yy
OCEH3€HOBOMY KUJIbIll); HACHYEHHX OJHOOCHOBUX KapOOHOBUX
KHCJIOT (KHCJIOTHI BJIACTHBOCTI), aMiHIB (OCHOBHI BJIaCTHUBOCTI,
3MAQTHICTh aHITIHY A0 peakuid 3aMilieHHs Yy OEH3eHOBOMY
KUTBIII).

Ananisyeamu  XiMidyHy ~ OyIOBY  OpraHiuHHUX  CIOIYVK,
BUKOPHUCTOBYIOUH OCHOBHI mosioxkeHHs Teopii O. byTieposa.
IIpoeno3yéamu peaxuiiiHy 34aTHICTb OPraHIYHUX CIOJYK,
BUKOPUCTOBYIOYH TOHSTTS PO B3a€EMHHUI BIUTUB aTOMiB abo0
TPyI aTOMIB y MOJIEKYJIax.

Knacudikamist XIMIYHMX peakiliii B opraHiuHii Ximii
(peakii mpueIHaHHSA, 3aMilLIEHHs], 130Mepu3allii).

Knacughixysamu peakiii 3a ydacTiO OpPraHiYHHUX CIIOJYK
(3amilIeHHs, TpUETHAHHS, BIAMIETUICHHS, 130Mepu3allii).
Yemanosnosamu 3B’3ku Mk OyZ0BOIO MOJIEKYJl OpraHIdYHUX
CIOJYK Ta X 3JaTHICTIO BCTYNATH B peakKilii MeBHOTO THITY.

3.2. ByrieBoani

3.2.1.

AJnkadu

3aranpHa (opmyrna ankaHiB, iX HOMEHKIATypa,
130Mepist, OynoBa MoJeKkys, (i3uyHi Ta XIMIiuHI
BJIACTUBOCTI, CIOcoOU JOOYBaHHS, 3aCTOCYBaHHS.

Hasuéamu mnepuri 10 mpeacTaBHUKIB TOMOJIOTIYHOTO PALY
ankaHiB 3a HoMmeHKJIaTyporo [UPAC.

Cknadamu MOJEKYJISIpHI Ta CTPYKTYpHI (OpPMYJIM allKaHiB;
PIBHSIHHS peakiliif, 10 XapaKTepU3ylTh XIMIYHI BJIACTUBOCTI
allkaHiB (peakiis 3aMilleHHs Ha MPUKJIIAAl XJIOpYBaHHS METaHy,
TIOBHE OKHCHEHHS aJIKaHIB a00 YacTKOBE OKHMCHEHHS METaHy,
TEpMIYHMHA PO3KJIJ METaHy, KPEKIHT, i30Mepu3allis ajKaHiB),
nabopaTopHUiA crioci0 J0OyBaHHS METaHy.




Tosicniosamu SBULLE sp°-ribpuAN3aLil e1eKTPOHHIX opOiTalei
atroMiB KapOoHy B MOJIeKyJiaX amKaHiB.

Ilopisnosamu (Gi3ndHI BIACTHBOCTI aJIKaHIB HAa TMPHUKIAIL iX
TeMIepaTyp KUIIHHS 1 ITaBICHHS.

Obrpynmosysamu 3aleXHICTh MIDK arperaTHUM CTaHOM 3a
HOpPMaJIbHUX YMOB, TEMIIEpaTypaMH TIUIABIICHHS 1 KUIIHHS
aJIKaHIB Ta iX BIJIHOCHOK MOJICKYJISIPHOIO MAaco0; 31aTHICTh
QJIKaHIB JIO PEeakiiil 3aMillleHHs 3a EJEKTPOHHOK OyI0BOIO
MOJICKYJ,  3aCTOCYBaHHs  ajkaHiB  (TIaJlMBO,  MajbHE,
PO3YMHHUKH, J0OyBaHHS CaXi, BOJHIO, TaJIOTEHOAIKAHIB)
iXHIMH BJIaCTUBOCTSIMHU.

Yemanoenosamu  3B’sa3km MK OyJOBOIO  MOJIEKYNT 1
BJIACTUBOCTSIMU aJIKAHIB.

3.2.2.

AJIKeHn

3arampHa (opMyna anKeHiB, iX HOMEHKIATypa,
130Mepist, OygoBa MOJEKYN, XiMiuHI BJIACTUBOCTI,
crocoOu J00yBaHHS, 3aCTOCYBAHHS; SKICHI peakiii
Ha [MOJABIMHUN 3B'SI30K.

Busnauamu  CTpyKTypHI i30MepH alKeHIB 3a OYIOBOIO
KapOOHOBOTO JIAHI[IOTa, PO3TAIIyBAaHHSIM MOJBIMHOTO 3B’S3KY;
MDKTPYHOBI  (QIKeHM 1 [HKIOAJKaHW) Ta MPOCTOPOBI
(reomeTpuuHi, a00 yuc-mparc-) i30MepHu.

Hasueamu ankenu 3a Homenkiaryporo [UPAC.

Cknadamu  MOJEKYISpHI, CTPYKTYpHI (OpMyIH aJIKeHiB;
PIBHSIHHS peak-11ii, 10 XapaKTepU3ylTh XIMIUHI BJIACTUBOCTI
eTeHy Ta IpomneHy (peakiii NMpHeJHAHHS BOJHIO, T'aJIOTEHIB,
raJIOTEHOBO/IHIB, BOJM; TOJIMEpPU3aIlis, YaCTKOBE OKHUCHEHHS
€TeHy Ta IIOBHE OKHCHEHHS QJIKEHIB), IPOMHUCIOBI Ta
nabopaTopHi crocodu 100yBaHHS AJKEHIB (TEPMIYHUN KPEKIHT
allKaHiB, JETiApyBaHHS allkaHiB, JeTiApaTallisi HaCHYEHUX
O/JIHOATOMHUX  CIUPTIB, B3a€EMOJI TaJOr€HOAJKaHIB 31
CIOMPTOBUM DPO3YMHOM JIYT'y, peakiii aJKiHiB 3 BOIHEM),
no0yBaHHS €TeHy B JlabopaTopii.

Toscniosamu sBHUIIE Sp -TiOPHIN3ALLi eTEKTPOHHIX opbiTaeit
atoMiB KapOoHy B MoJIeKyax ajJKeHiB.

3acmocoeysamu 3HaHHS AJs1 BUOOPY CIIOCOOY BHUSIBICHHS €TEHY
(B3aemoziss 3 OpOMHOIO BOJIOIO, BOJHHUM PO3YMHOM Kajii
MepMaHraHarty), aJKkeHiB (B3aeMoisi 3 OPOMHOIO BOJIOIO).
Obtpynmosysamu  3aCTOCYBAaHHS ~ aJKEHIB  (BHPOOHHUIITBO




MOIETWICHY, MOJIMNPOINJIEHY, eTaHoay, 1,2-auXJIopoeTaHy)
iXHIMU BIaCTUBOCTSIMHU.

Yemanoesnosamu 3B’ 513k Mk Oy/I0BOIO Ta 3/IaTHICTIO QJIKEHIB
JIO0 PeaKIliii mpueTHAHHS.

Ananizyeamu TPUETHAHHS TAJIOTEHOBOJHIB Ta BOIU  JIO
MPOIEHYy 3TIHO 3 TEePepO3NOIiIOM EJICKTPOHHOI TYCTHHH B
MoutekyJi (mpaBuiio B. MapkoBHUKOBA).

3.2.3.

AJIKiHU

3aranpHa (QopMmyna ajkiHiB, IX HOMEHKIATYypa,
130Mepis, OyaoBa MOJICKYJI, XiMIYHI BJIACTHBOCTI Ta
crocoOu 00yBaHHS €THUHY, 3aCTOCYBaHHS; SIKiCHI
peaxirii Ha MOTPIHUMN 3B'30K.

Busnauamu  CTpYKTypHI 130Mepu ajKiHIB 3a OyJIOBOIO
KapOOHOBOTO JIAHLIIOTa, PO3TAIlyBaHHAM HOTPIMHOTO 3B’SI3KY.
Haszueamu ankinu 3a Homenkiatypoto [UPAC.

Cknadamu MOJIEKYJSIPHI Ta CTPYKTYpHI (OpMyNH aJKiHIB;
PIBHSHHS peakiii, M0 XapaKTepU3yIOTh XIMIYHI BIACTHBOCTI
arletusieHy  (peakiii  MpUEIHAHHS  BOJAHIO,  TaJOrEHIB,
rajJjoreHoBojHiB, Boau (peakuis M. Kydepoa); peakmii
3aMillIEHHS — B3a€MOJisl 3 HATpiEM, aMOHIAYHUM PO3YHHOM
apreatym(l) oxcumy, Tpumepu3alis ~aleTWICHY, IIOBHE
OKHMCHEHHS alKiHIB 1 4YaCTKOBE OKHCHEHHs alleTUIIEHY),
MIPOMHUCIIOBI Ta JIaOOpaTOpHI CrOCOOM J00yBaHHS aleTHUIICHY
(TepMiYHMI PO3KJIaJ METaHy, B3a€EMO/Iisl KaJbIlii alleTUIIeHI Ty 3
BOJIOIO, peakuis 1,2-AuXJopoeTaHy 31 CIUPTOBUM PO3UMHOM

nyry).
Ob6rpynmogysamu 3acTOCYBaHHs alleTIIIEHY (Ta30Be Pi3aHHA 1
3BapIOBaHHs METaJiB; 100yBaHHS BIHUIXJIOPUY,

MOTIBIHUTXJIOPUAY, OIITOBOTO aJbJETITy), 3yMOBJIEHE MOTO
BJIACTUBOCTSIMHU.

llosacnioeamu sBulIe sp-TiOpuan3alii eJIeKTPOHHUX opOiTaneit
aromiB KapOoHy B MoJIeKysax aJiKiHiB.

3acmocoeysamu 3HaHHS Ui BUOOpPY CHOCOOY BUSIBICHHS
alleTWIEeHy (B3aeMoJlis 3 OPOMHOIO BOJIOIO, BOJHUM PO3YHHOM
KaJlii T[epMaHraHaTy, aMOHIa4HMM po3uyuHoM apreHtym(l)
OKCHJly), aJIKiHIB, II0 MICTATh y cKiamai Mojekyn C—H 3B’s3ku
(B3aemomiss 3 OpOMHOIO BOJOIO, aMOHIAYHUM PO3YMHOM
apreatym(I) okcuny).

Ilopisniosamu peakiiiiHy 3/1aTHICTh €TEHY 1 €TUHY B PeaKIlisax




HpUETHAHHS.
Yemanoenosamu 38’5130k Mik  OymoBOIO Ta
allCTWICHY JI0 peaKLiil MpueJHAHHS, 3aMIIICHHS.

3JIATHICTIO

3.24.

ApomaTtnuHi
BYTJICBO/THI.
benzen

3aranpHa (opMyna apeHiB TOMOJIOTIYHOTO psay
OcH3eHy. bynoBa, BIIacTHBOCTI, CIOCOOM T0OyBaHHS
OCH3EHy; MOHATTA IPO apOMAaTUYHI 3B’SI3KU, OT-
€JIEKTPOHHY CHCTEMY.

Cknadamu MOJEKYISIDHY Ta CTPYKTYpHY (Gopmyian OeH3eHy;
PIBHSIHHSI peaKIlii, IO XapaKTEePU3YITh XIMIYHI BJIIACTHBOCTI
OeHzeHy (peakiii 3aMilIEeHHs 3a y4acTIO TaJOTeHIB, peakIlii
MPUENHAHHS — TIAPYBaHHS Ta XJopyBaHHA (/4V), OKHCHEHHS:),
noOyBaHHS ~ OCH3€HY B IPOMHUCIOBOCTI  (KaTalliTUYHE
JETipyBaHHA  TeKcaHy,  IMKJIOTEKCaHy,  TpUMepHu3allis
alleTUIICHY).

Pospiznamu HeHacu4eHi Ta apOMaTUYH1 BYTJIEBOHI.
Toscriosamu sSBUIIE sp°-riOPUAN3ALIi eIeKTPOHHIX opbiTaneil
atoMiB KapOony B Mosiekysi 6eH3eHy, CTIHKICTh O€H3eHY 110 il
OKHCHUKIB Ta HOT0 3/IaTHICTH JI0 PEaKIIiil 3aMillleHHS.
Ilopieniosamu 3B’s3ku Mix atoMamu KapOoHy B Moliekylax
OcH3eHy, aJKaHIB 1 alKeHiB, PEaKIiiiHy 37aTHICTh OCH3EHY,
QJIKaHIB 1 AJIKEHIB Y PeaKIlisX 3aMillleHHS Ta OKUCHEHHSI.

3.2.5.

[TpuponHi pxepena
BYTJIEBO/HIB Ta IXHs
nepepoOka

Hadra, mpupoanmii Ta cynytHiii HadTOBHIl Trasm,
BYTULIA, 1X CKJIaJ; KPEKIHT 1 apoMaTu3alis HadhTu Ta
Ha(TOMPOIYKTIB, JETOHAIlIIfHA CTIMKICTh OCH3UHY,
OKTaHOBE 4YHUCJIO; TepepoOka BYTruLIs; mMpodieMu
n0oOyBaHHS ~ PIAKOTO TAagbHOTO 3 BYTULIS Ta
aNbTepHATHUBHUX JKEpell.

Hazueamu npoayktu nepepodku HadT Ta Kam’STHOTO BYT1IUIS.
Hagooumu npuxnadu BUKOPUCTaHHS MPUPOJIHOI BYTJIEBOHEBOT
CHUPOBHHH SIK JDKEpesIa OpraHiYHUX CIIONIYK.

Cknadamu pIBHAHHS peaklid, M0 BigOyBalOTbcs MiJ dYac
CHAITIOBAHHS MIPUPOTHOTO Ta3y.

Pospisnamu peaxuii, ski BiAOyBalOThCS MiJ 4ac KPEKIHTy Ta
apomaTH3allii ByrjieBOIHIB.

Ilopisniosamu eTOHAIIMHY CTIHKICTh OEH3MHIB 3 ypaXyBaHHAM
1X OKTaHOBUX YHUCEIL.

3.3. OKCHUIeHOBMICHi OpraHivHi CIOJYKH

3.3.1.

Cnouptn

XapakTtepuctuyHa ((QyHKIIOHaIbHA) Irpyna CIUPTIB.

Knacudikamis  cnupriB.  3arampHa  Qopmyna
OTHOATOMHUX  HAacHMYeHWX  CcoupTiB.  bBynosa,
HOMEHKJIaTypa, 130Mepisi, BJIACTUBOCTI, CHocoOu

no0yBaHHSI Ta 3aCTOCyBaHHs. [IOHATTS po BOAHEBUI
3B’SI30K.

Busznauamu cTpyKTypHI 130ME€pH OJHOATOMHUX HACHYCHUX
COHPTIB 32 OyJOBOIO KapOOHOBOIO JIAHI[IOTA, PO3TAILyBaHHSIM
T1POKCHIIBHOI TPYIIH Ta MIXKKJIACOBI 130MepH (E€TEPH).
Hasuéamu  OAHOATOMHI  HacHuYeHi  CIOUPTH, a
eTHJICHTJIIKOJIb 1 ITinepo 3a HomeHnkiarypoto [UPAC.
Knacughikysamu cnuptu 3a Oy10BOIO KapOOHOBOTO JIAHIIIOTA —
HAaCH4Y€HI, HEHAaCHY€Hl, 3a KUIbKICTIO TIAPOKCHJIBHUX Tpyn —

TaKOX




Etunenrnikons Ta  rainepon

0araToaTOMHUX  CIHPTIB;
06araToaToMHi CIIUPTH.

AKICHA

peaxitis

AK  TOpEACTaBHHUKHN

Ha

OJIHO- 1 OararoaToMHi, 3a IPUPOI0t0 atoMiB KapOony, 3 sskumu
CHOJYyYEHA TiAPOKCHWJIbHA Tpyna, — TMEpPBUHHI, BTOPHHHI,
TPETUHHI CITUPTH.

Cknadamu  MOJIEKYISIpHI, CTPYKTYpHI (OpPMYJH  CIHUPTIB;
PIBHSHHSL peakIliii, 10 BiOOpa)KarOTh XIMIUHI BJIACTHBOCTI
HAaCHMYCHHMX OJHOATOMHHUX CIHPTIB 1 Tiinepony (peakmii

3aMIIIEHHsT —  B3aEMOJMIS 3  aKTUBHUMH  METaJaMHu,
rajlor€HOBOIHSMH, ecrepudikaris, MDKMOJIEKYJISIpHA
Jieriaparartis, BHYTPIIITHLOMOJICKYJISIpHA Jieriaparartis,

YacTKOBE Ta T[IOBHE OKHCHCHHS), IPOMHCIIOBI crocoOu
noOyBaHHS MeTaHONy (i3 CHHTE3-ra3y), €TaHoiy (Tiaparali€ero
ereHy, ()epMEHTATUBHUM OpPOJIIHHIM TIIFOKO3U, BiJHOBJICHHSIM
€TaHalo) 1 1abopaTopHi criocodu 100yBaHHS CIIUPTIB (TiAPOIIi3
raJOreHOAJIKaHIB).

Xapakmepusyeamu cxiaax 1 OyZOBY MOJIEKYJ OJHOATOMHHX
HAaCHYCHHX CITUPTIB.

Ob6rpynmogysamu 3aCTOCYBaHHS €TaHOJy (JOOyBaHHS OLITOBOL
KHUCJIOTH, [IIETUJIOBOTO €Tepy) Ta MeTaHoiny (mo0yBaHHS
(dopManbaeriay) iXHIMUA BIaCTUBOCTSMHU.

Ilopisniosamu (}i3MUH1 BIACTUBOCTI (TeMIepaTypu KUIIHHS,
PO3YMHHICTh Y BOJl) OJHOATOMHUX HACHUYEHHX CIHPTIB 1
BIJIMOBIAHUX alIKaHiB, METAHOIy, €TAaHONY, €THUJICHIJIIKOIIO Ta
TIIEpOoITy; aKTUBHICTh OJHOATOMHHMX HACHYEHUX CITHUPTIB,
BOJM 1 HEOPraHIYHUX KHUCJIOT Yy peakUiix 13 JYKHUMH
MeTaJaMu.

Yemanoeniosamu  3B’S3KM MK €JIEKTPOHHOIO  OYyZ0BOIO
MOJICKYJI OJHOATOMHUX HACHYCHUX CIHPTIB Ta IXHIMH
(b13MYHUME 1 XIMIYHUMU BIACTUBOCTSIMHU.

Cxnadamu piBHSHHS PEAKIIA, MO0 BiAOOpaXarOTh XIMIUHI
BJIACTMBOCTI eTWJICHIJIIKONIO Ta Triilepony (B3aemomis 3
HaTtpieM, kynpyM(Il) rimpokcumom (6e3 3amucy piBHSHHS
peakiiii), TOBHE OKHCHEHHS); TUilepony (B3aemonis 3
HITPaTHOIO KUCJIOTO0, BUIIMMHU HACHYCHUMH Ta HEHACHICHUMHU
KapOOHOBUMH KHCIIOTaMH); J00yBaHHS Iilepony (OMHJICHHS




KUPIB).

Yemanoenosamu  3B’s13ku MK OyZOBOIO
0araToaTOMHHUX CIUPTIB Ta X BIACTUBOCTSIMH.
3acmocoeysamu 3HaHHSA UIA BUOOpPY CHOCOOy BHUSBICHHS
OararoatomMHuX  cnupTiB  (B3aemomis 3 kympym(Il)
T1IPOKCUIOM).

MOJICKYJI

3.3.2.

Denon

dopmyna ¢denony. bymoa Monekyau ¢eHoiy,
xapaktepucTuuHa ((yHKIIOHaNbHA) Tpynma B HIM;
BJIACTUBOCTI, J0OYyBaHHS, 3aCTOCYBaHHS; SKICHI
peaxitii Ha GeHoI.

Cxnadamu MOJEKYJISPHY, CTPYKTYpHY (opmynu deHory;
PIBHSIHHS peakiliid, Mo BiJOOPa)KalOTh XIMIYHI BIACTHBOCTI
dbeHony (peaxirii 3a y4acTIO TiAPOKCHIIBHOI TPYITH — B3a€EMO/IIS
3 HaTpieM, HATpiil TIAPOKCHIOM; peakmii 3a yd4acTio
OCH3GHOBOTO KiJbII — B3aEMOJIS 3 OPOMHOK BOJIOHO,
HITPAaTHOIO KHUCIIOTOI0), HOro 1o0yBaHHS B IPOMHCIOBOCTI
(rigpomni3 XJopoOeH3eny).

Ob6rpynmosysamu B3a€MHHW BIUTUB Ti1IPOKCHWIBHOI TPpymu i
OEH3EHOBOT0 KUIBIIS B MOJIEKYJIi (heHOITy.

IlopieHiosamu KHUCIOTHI BIACTUBOCTI CHHPTIB, (enomy i
KapOOHATHOI KUCIIOTH; 3[JaTHICTh O€H3eHY 1 (heHOoIy 10 peakiiit
3aMiIEHHS.

Yemanoeniosamu 3B’43ku MK OyJOBOIO MOJEKYIH (EHOIy 1
HOr0 BIACTUBOCTSIMU.

3acmocosysamu 3HaHHS [7s BHOOPY cmocoOy BHSIBICHHS
dbenony (B3aemois 3 pepym(Ill) xmopuaom, 6pOMHOIO BOIOIO).

3.3.3.

Anpnerian

3aranpHa (opmyna anpaeriniB. bynoBa Monekyn

anbJeriliB, XapakTepucTuyHa ((yHK-I[IOHAJIBHA)
rpyna, HOMEHKJIAaTypa, 130Mepis, BJIACTHBOCTI,
noOyBaHHs, 3aCTOCYBaHHA, SKICHI peakiii Ha
IBJETIIHY TPYIY.

Busnayamu CTPYKTYpHI 130MepHM albJAerifiB 3a OyJOBOIO
KapOOHOBOTO JIAHIIOTA.

Hazusamu anvnerinu 3a Homenkinaryporo [UPAC.

Hasooumu npuxnadu 3acTocyBaHHA eTaHalo (100yBaHHS
OLITOBOi  KUCIIOTH, €THWJIOBOTO CIHPTY) Ta METAHAII0
(moOyBaHHs hopMaiiHy, ypOTPOIiHY) IXHIMU BJIACTUBOCTSIMHU.
Cknadamu CTPYKTYypHI (OpMYyIHM MOJIEKYN ajbJAEriliB Ta ix
CTPYKTYpHHUX 130M€piB; PIBHSHHS peakiliid, 110 B1I0OpaxaroTh
XIMIYHI BIIACTUBOCTI ajbJAETiAIB (BIAHOBIEHHS, YAacCTKOBE
OKHUCHEHHs), J00yBaHHS  €TaHATI® B  MPOMHUCIOBOCTI
(rimpatamiero aneruieHy 3a peakuiero M. Kyuepoma) i
nabopaTtopii (OKHCHEHHSIM €TaHOITY).




3acmocoeysamu 3HaHHS IS BUOOpPY CHOCOOY BUSIBICHHS
QJIBJIET1/IIB 32 AKICHUMH PEAKI[iIMHU — B3aEMOJIISl 3 aMOHIaYHUM
po3unHom apreHTym(l) oxcuay, kynpym(Il) rizpoxcumom.

3.3.4.

Kap6oHoBi kuciotu

(pynkionanspHa) rpyna
Knacudikamiss kapOoHO-BUX
KHCJIOT. 3aranbHa bopmymna HAaCUYEHUX
OTHOOCHOBHUX  KapOOHOBHX  KHCJIOT.  bynoBa,
HOMEHKJIATypa, 130Mepisi 0JITHOOCHOBHUX KapOOHOBUX
KHCJIOT, BIACTUBOCTI, JI00YBaHHs, 3aCTOCYBaHHSI.

XapakTepucTUYHa
KapOOHOBUX KHUCIIOT.

Busnauamu CTpyKTypHI 130MEpH HACUYCHUX OJHOOCHOBHUX
KapOOHOBUX KHCJIOT 3a OyI0BOIO KapOOHOBOIO JIaHLIIOTa,
MIDXKKJIACOBI 130MepH (ecTepH).

Haszueamu 3a nomenknatyporo IUPAC HacuveHi 0THOOCHOBHI
KapOOHOBI KHCJIOTH, JIaBaTH TPHUBiaJbHI Ha3BU MEPIIUM TPHOM
OJIHOOCHOBHUM KapOOHOBHUM KHCIJIOTAM.

Knacugixysamu kapOOHOBI KHUCIOTH 32 OyT0BOIO KapOOHOBOTO
JaHIora (HaCM4eHi, HEeHACHUeH1), KIIbKICTIO KapOOKCHIbHUX
rpym (0JHO-, TBOX-OCHOBHI) 1 KiIbKiCTIO aromiB KapOony B ix
MOJIeKYJax (HUXKYi, BUIII1).

Crraoamu  GopMynw CTPYKTYpHHX 130MEpiB  HACHUYCHUX
OJIHOOCHOBHUX KapOOHOBHMX KHUCIIOT; DPIBHSHHS peakiiil, 1o
BiOOpakatOTh XIMIYHI BJIACTUBOCTI KapOOHOBHX KHCJIOT
(B3aeMopiis 3 AaKTMBHHMH MeTajlaMM, OCHOBHHUMH OKCHIAMHU,
OCHOBaMH, COJIIMM  KapOOHAaTHOI  KHCJIOTH, CIUPTaMH);
PIBHSHHS peakiiii 100yBaHHS METaHOBOI KUCIOTH (OKUCHEHHS
MeTaHy, B3aemozis kapOooH(Il) okcuay 3 HaTpil TiAPOKCUIOM 13
MOJAJIBIIOK €0 XJIOPUIHOI KMCIOTH) Ta €TaHOBOI KHCIOTH
(OKMCHEHHA OyTaHy, €TaHOJy, €TaHAJIIO).

Ob6rpynmosgysamu 3AaTHICTb HMKYMX KapOOHOBUX KHCIOT [0
€JIEKTPOJIITUYHOI Jucomianii, a iX pO3YMHIB — 3MIHIOBAaTH
3a0apBieHHS 1HAMKATOpIB; OCOOJMBI XiMI4HI BJIaCTHUBOCTI
METaHOBOI KHCIIOTH (3AAaTHICTh /10 OKHCHEHHSI — B3a€MOJIS 3
amoHiauHuM po3unHoM apreHTyMm(I) okcuay, xympym(Il)
T1POKCHIOM).

Ilopiguwosamu Gi3UyHI BIACTUBOCTI (TeMIlepaTypu KHUIIIHHS,
PO3YMHHICTh y BOJIl) HACHYECHHX OJHOOCHOBHUX KapOOHOBHUX
KACIOT 1 OJHOAQTOMHHMX HAaCHYEHUX CIHPTIB, KHCIOTHI
BJIACTMBOCTI KapOOHOBUX KHCIOT B MeXaxX TOMOJIOITYHOTO
psany, a TakoXX 31 crnupTramu, (EHOJIOM 1 HEOpraHiYHUMHU
KHCJIOTaMHU.




Yemanosnwseamu 38’13k MIK
MOJIEKYya 1 (I3WYHUMH Ta
KapOOHOBHUX KHCJIOT.

CJICKTPOHHOIO  OYJOBOIO
XIMIYHUMHU  BJIACTUBOCTSMU

3.3.5. Ecrepu. XKupu 3aranpHa (opMyna ecTepiB KapOOHOBHX KHUCIOT. | Buznauamu CTPYKTYpPHI 130MepU ecTepiB KapOOHOBUX KHCIOT
bynoBa, HoMeHKiaTypa, 130Mepis, BIACTHUBOCTI, | 32 OYJOBOK KapOOHOBOTO JIAHIIOTA, MIKKJIACOBI 130MepH
n00yBaHHS, 3aCTOCYBaHHS. (kapOOHOBI ~ KHMCJIOTH); CTPYKTYypHi (opMynn KupiB —
Kupu — ecrepu Tiineposly 1 BUIIUX KapOOHOBHX | TPUOJICIHY, TpHUCTeapuHy; (HOpMYyIH COJNel MNaJIbMITHHOBOI 1
kucinoT.  Kmacudikarist — kupiB,  BIACTHUBOCTI, | CTEAPHHOBOI KHCIIOT.
n00yBaHHsI, 3aCTOCYBaHHSA. Muia 1 cuHTeTHYHI MuliH1 | Hasueamu ectepu 3a HomeHknatyporo IUPAC.
3aco0u. Knacughikysamu xvpyu Ha TBApUHHI 1 POCIMHHI; TBEP/I 1 PiKi.

Ckraoamu  pIBHSHHS  peakuii YTBOPEHHS ecTepiB
(ecrepuoikamiss) 1 I1X Timpomi3y; pIBHSHHS peakiii, sKi
BiJI0OpaXkatoTh BIACTUBOCTI KUPIB (OMIJICHHS, T1IpyBaHHs).
Yemanoenrosamu 3B’S3KM MK CKJIagoM, OyIOBOIO MOJIEKYI,
BJIACTHBOCTSIMU Ta 3aCTOCYBAHHSIM >KUPIB.
3acmocoeysamu 3HaHHS Ui BUOOpPY CHOCOOY BHUSIBICHHS
HEHACUYEHUX PIJIKHX KUPIB (B3aEMO/Iis 3 OpOMHOIO BOJOIO).
3.3.6. Byrnesoau Knacudikamist ByrJIeBOAIB; CKIaA, MOJEKYISpHI | Po3pizuamu MOHO-, 11- Ta MOJTiCaxapuIu.

(bopMynH TIIIOKO3U, PPYKTO3H, Caxapo3u, KpOXMAIIO 1
LEJTI0NI03U; CTPYKTYpHa (QopMyna BiAKpUTOL (hopmu
MOJIEKYIH  TJIOKO3W;  BIIACTUBOCTI  TIIIOKO3H,
caxapo3W, KpOXMajl 1 IeJI0JIO3n; JT00yBaHHS
TJIFOKO3H, BUPOOHMIITBO Caxapo3| 1 KpOXMallto; SKiCHI
peakiii Juisi BU3HAYEHHS TJIOKO3U 1 KPOXMAJIO;
3aCTOCYBAHHS TJIFOKO3HU, KPOXMAITI0, IETFOJIO3H.

Hagooumu npuxnadu 3acTOCYBaHHS TJIIOKO3H, KpPOXMAJIO
(BUpOOHMIITBO €TaHOIY) Ta LET0JI03U (J0OyBaHHS IITYYHOTO
alleTaTHOT'O IIOBKY) IXHIMHU BIIACTHUBOCTSIMH.

Cxnadamu piBHSHHS pEaKIid, M0 BiAOOpaXarOTh XIMIYHI
BJIACTUBOCTI TIJIIOKO3M (MMOBHE 1 4YacTKOBE OKHCHEHHS,
BITHOBJICHHS, CHOUPTOBE Ta  MOJIOYHOKHCIE  OpOJIIHHA,
ecrepuikamis, B3aemoxis 3 KymnpyMm(ll) rizpokcumom 0e3
HarpiBaHHs (0€3 3amucy pIBHSIHHS PEakiii) Ta 3 HarpiBaHHSM),
caxapo3u (IIOBHE OKHCHEHHS, TiJJpoJii3, YTBOPEHHs caxaparis),
KpoXMaio (KUCIOTHUH Ta (EepMEHTAaTUBHUN Tifpomi3) i
LEN0NI03U  (TIOBHE OKHUCHEHHS, TiIpoii3, ecTepudikaiis —
YTBOPEHHS  Tpualeraty Ta  TPHUHITpATy  LEJIOJIO03H),
dboTocuHTE3Y.

Yemanosnosamu momiOHICTH 1 BIAMIHHICTE KPOXMAIIO Ta
LEJTIOJIO3U 32 CKJIaJI0M, OyI0BOIO MOJIEKYJI 1 BIACTHBOCTSIMH.
3acmocoeysamu 3HaHHS Ui BUOOpPY CHOCOOY BUSIBICHHS




TUIFOKO3HM (B3a€EMOJIiE 3 aMOHiauHMM po34ruHOM apreHTym(I)
okcuny, peakmii 3 kynpym(Il) rimpoxcmaom) 1 Kpoxmairo
(B3aeMoIist 3 HOJIOM).

3.4. HiTporeHoBMicHi oprasiuHi cnoJiyku

3.4.1.

AMiHN

XapakrepuctuuHa ((pyHKIIOHAIBHA) Tpymna amiHiB.
Knacudikaumis aminis. Homenxiartypa, i3oMmepis,
OymoBa, BJIACTHUBOCTI, CrmocoOW J0O0yBaHHS Ta
3aCTOCYBaHHS.

Busznauamu ctpyktypHi GOpMyIM 130MEpHUX aMmiHIB 3a
Oy/10BOIO KapOOHOBOTO JIAHIIIOTA, MOJIOKEHHSIM aMiHOTPYIH Ta
MDKBHJIOBI 130MepH (ITIEPBUHHI, BTOPUHHI, TPETHHHI aMiHH).
Haszueamu aminu 3a HomeHknaryporo [UPAC.

Knacughixysamu amiam sk TOXiAHI aMoOHIaKy (IIEpBHUHHI,
BTOPUHHI 1 TPETHHHI) Ta 3a OyJZOBOIO KapOOHOBOTO JAHIIOTa
(Hacu4eHi, apOMaTHYHi).

Ckraoamu PIBHSHHS peakIii, 10 BigoOpaxkawTh XiMidHI
BJIACTMBOCTI HACHYEHHX aMiHIB $K OpraHiYHUX OCHOB
(B3aeMopiis 3 BOJAOIO, HEOPTaHIYHWMHU KHCJIOTaMH; TOPIHHS);
aHUTiHY (B3a€MOJIil 3 HEOPTaHIYHUMHU KHCIOTaMH, OPOMHOIO
BOJIOI0); NOOyBaHHSI aHUTIHY (BIJHOBJCHHS HITPOOEH3EHY —
peakuis M. 3iHiHa).

Obrpynmosysamu OCHOBH1 BIIACTUBOCTI HACHMUYEHUX aMIHIB Ta
aHUIIHY; 3MEHILIEHHS OCHOBHUX BJIACTMBOCTEW 1 301JIbIIEHHS
peaxiiifHO1 3JaTHOCTI aHIJIIHY B PEAKI[IAX 3aMIIIEHHS.
Ilopisniosamu OCHOBHI BIIACTMBOCTI aMOHIaKy, IEPBHHHUX,
BTOPHUHHUX, TPETUHHUX HACUYEHUX aMiHIB Ta aHUIIHY.

3.4.2.

AMIHOKHCIOTH

Ckmag 1
BJIACTUBOCTI,

OynoBa  MOJEKyJd, HOMEHKIATypa,
no0yBaHHS, 3aCTOCYBaHHS
aAMIHOKHCIIOT. [lonsatrs  mpo aM(OTEepHICTh
aMIHOKHCJIOT,  OlmosisipHuii  WOH;  1U-,  TpH-,
HOJINEeNTUAN, NeNTUAHUN 3B A30K (MEeNTHAHA Trpymna
aTOMIB)

Hazusamu aminokucnotu 3a HomeHkiIaryporo [UPAC.
Cxnadamu cTpyKTypHI (POPMYJIH HAUMPOCTIIIMX aMIHOKHCIIOT
— THiuuMHy (aMiHOETaHOBOi), alaHiHy (2-aMiHONPOMAHOBOI);
PIBHSIHHA peaklii, 10 BiJOOpa)kaloTh XIMIYHI BIACTHBOCTI
aMIHOKHCIIOT Ha MIPHUKIA/I B3a€MO/ii aMiHOETAaHOBOT KUCIOTH 1
2-aMIHONIPONIAHOBOI KHCJIOTH 3 HEOPraHIYHUMH KHCIOTAMH,
OCHOBaMU; YTBOPEHHSI JIU-, TPHU-, TTOJIIMENITUIIB.

Obrpynmosysamu  aM(POTEpHICTh aMIHOKHUCJIOT, YTBOPCHHS
O1MoNIApHUX HOHIB.
llopieniosamu  3a  OyZOBOIO  MOJIGKYNT 1  XIMIYHHUMH

BJIACTHBOCTSIMU aMiHOKHUCIIOTH 3 KapOOHOBHMH KHCIOTaMH Ta
aMiHaMU.




3.4.3. binku bynoBa OinkiB, iX BIACTUBOCTI, 3acTOCyBaHHS, | Xapaxmepu3yseamu NPOLECH TiAPOIi3y, IeHATypallii O1IKIB.
KOJIBOPOBI peaxilii Ha OUTKH. 3acmocosysamu 3HaHHS 11 BUOOPY CMOCOOY BHSIBICHHS
O1IKIB (KCAaHTONPOTETHOBA Ta OlypeToBa peakKiiii).
3.5. CuHTeTHYHI BUCOKOMOJICKYJ/ISIPHI peYOBHHH i MOJTiMepHi MaTepiajii HA IX OCHOBI
3.5.1. CuHTeTHYHI [ToHsATTs mpo ToONIMEp, MOHOMEDP, eleMeHTapHy | Kiacughikyeamu moiaiMepH 3a NUIIXOM OfepKaHHs (IPUPOIHI,
BHUCOKOMOJICKYJISIPHI | TaHKYy,  CTyImiHb  momimepusanii. Knacudikaiis | mTydHi, CHHTETHYHi);  BIIHONICHHSIM 7O  HarpiBaHHS
pPEYOBHUHH 1 BHCOKOMOJICKYJISIPHMX PEYOBHH; CIOCOOM CHH-TE3y | (TepMOIUIaCTUYHI, TepMOpeakiliiiHi); OymoBorw  (JTiHIiHI,
noJiiMepHi BHCOKOMOJIEKYJIIPHUX PEYOBUH; OymoBa 1 | po3raiyxeHi, CiT4acTi).
Marepiaia Ha iX BJIACTUBOCTI TOJIMEPIB; TEPMOIUTACTHYHI mojiiMepH 1 | Ckradamu PiBHSHHS peakilii moJjiiMepu3allii 3 yTBOPEHHSIM
OCHOBI IUTACTMACH Ha iX OCHOBI; MOHATTS MPO HATYPajibHi 1 | HAMBOKIMBIIIMX TOJIMEpiB (TOMIETHIIEHY, TOJINPOIIJICHY,
CUHTETHYHI Kay4yKH, CHHTETHUYHI BOJIOKHA; 3HAYCHHs | MOJICTUPEHY, MOJIBIHUTXJIOPUTY, TedoHy,
HOJIIMEPIB y CyCHUIBHOMY TOCIIOIapPCTBI Ta MOOYTI. benondpopManbIeriTHUX CMOJI, TOJii30MpenHy, nomidyrazieny,
KaIlpoHy, JTaBCaHy).
Pospiznamu cnocoOu yTBOpEeHHS BUCOKOMOJIEKYISIPHUX CIIOTYK
(peakiiii moymiMepu3arltii Ta MOJIKOHICHCAITIT).
Tlopisuosamu BIaCTUBOCTI NMPUPOAHUX (0aBOBHA, JTHOH, IIOBK,
BOBHA), IITYYHUX (IUITYYHUI alleTaTHUN 1 BICKO3HUU IIOBK) Ta
CHHTETUYHHUX BOJIOKOH (KalpoH, JIaBCaH).
Yemanoenoeamu ~ 3B’S3kM MK ~ BIACTUBOCTSAMH  Ta
3aCTOCYBAaHHSM IOJIIMEPIB.
3.6. Y3araJibHeHHs 3HAHb NIPO OPraHivyHI CIIOJYKH
3.6.1. | BcTaHOBIIEHHS T€HETUYHMX 3B’SI3KIB MK DPI3SHUMH KjlacaMu oOpraHidHux | Ilopieuioeamu XiMi4HI BIACTMBOCTI OPTaHIYHUX CIIOIYK PI3HUX
CHOJYK, MIJK OpPTaHIYHUMU Ta HEOPTaHIYHUMHU CIIOTyKaMU KJIaCiB.
Yemanosniosamu  3B’S3kM MK CKJIQZIOM 1 XIMIYHUMU
BJIACTUBOCTSAMHU OpraHIYHUX CIHOJYK PI3HUX KJaciB, MIiX
OpraHiYHMMH Ta HEOPraHIYHUMH CIOJyKaMH; T€HETUYH]
3B’S3KM MK OPraHIYHUMH Ta HEOPTaHIYHUMU CIIOTYKaMH.
Cknaoamu  pIBHSHHS  peakliii —  B3aEMOIEPETBOPEHb
OpraHiYHMX CIIOJIYK PI3HUX KJIACIB.
4. O6uncjeHHs B Ximil
4.1. Po3B's3yBanHs @opmynu a1 OOYMCIIEHHS KUIBKOCTI pedoBUHHM, | OOuucnioéamu BITHOCHY MOJEKYJISpHY Ta MOJISIPHY MacHu

3a/1ay4 3a XIMIYHAMA
dbopmynamu i Ha
BUBEJICHHS

KUIBKOCTI YaCTMHOK Y MEBHIM KUIBKOCTI PEYOBHHH,
MacoBOi YAacTKH eJleMeHTa B CHOJYIl, BiAHOCHOT
TYCTUHUM  Trazy, MacoBoi (00'eMHOI)  4YacTKu

PEYOBUHU; KUIbKICTh YACTUHOK Y MEBHINA KUIHKOCTI PEYOBUHHU,
Maci pe4oBUHH, 00’eMi ra3y; 06’eM naHoi Macu abo KiTbKOCTI
pPEYOBMHU Ta3y 3a H. y.; BIJHOCHY T'YCTHHY Tra3y 3a IHIIUM




dbopMyIu CHIOTYKU

KOMITOHEHTA B CyMillli, BUBEJICHHS (POPMYJIN CIIOTYKH
32 MACOBUMHU YaCTKAMHU EJICMEHTIB

ra3oM; MacoBi Ta 00’e€MHI (I ra3iB) YacTKM PEUYOBUH Y
CYMIIIIl; CEPEHIO MOJIIPHY Macy CyMIIIi ra3iB; MacoBy 4acTKy
eJIeMEHTa Yy CIOJIYIIi 3a 11 hopMyIIo0.

Yemanosnosamu Ximiuny (QopMyny CIOTYKH 3a MacOBUMU
JaCTKaMHM €JIEMEHTIB, 1[0 BXOJSATH JI0 i1 CKJIamy.

4.2. BupaxxeHns MacoBa JacTka po34MHEHOI peYOBUHU Obuucniosamu MacoBy YacTKy pPO3YMHEHOI pPEYOBUHU B
KUIBKICHOTO CKJIaTy po3umHi, Macy (00’€M) pO3YMHY Ta pPO3YMHHHUKA, Macy
pO3uuHY (Ccymiri) PO34YMHEHO] PEYOBUHHU.

Buxonyéamu oO4YMCIIEHHSI U TPUTOTYBaHHS pPO3YHHIB i3

KPHUCTAJIOTiIPaTiB.
43. Po3B's3yBanHs Anroput™Mu po3B'A3KY 33Jau 3a PIBHSIHHIM peakuii; | Obuucirosamu 3a piBHIHHAM XiMiuHOI peakiii Macy, 00'eM (11
3az1a4 3a BITHOCHHMH BUX1/ IPOAYKTY peaKiii razy) abo KUIbKICTh PEUYOBHMHHM peareHTy abo MpOIYKTy 3a
PIBHSHHSAMU BiJIOMOIO Macoro, 00’eMoM (A1 razy) abo KUIbKICTIO pEYOBUHU
peaxiiit iHIIOro peareHTy a00 MPOIYKTY; BIAHOCHHWHA BHXIJ MPOAYKTY

peaxirii.

Yemanoenrosamu ximMidHy QOpMyITy peUOBHHH 32 KiUTbKICHUMHU
JAHUMU TIPO PeareHTH 1 MPOIyKTH peakLii.

Bukxonysamu oO4uClIeHHS, SKIIO PEYOBUHU MICTATH JOMIIIKH
a00 HasBHI B HAATUIIKY.

Poss's3y6amu xom0OiHOBaH1 3a/1a4l (O€AHAHHS HE OLIbIIE BOX
AJITOPUTMIB).




JTONATKHA

Tabauusi pO3YMHHOCTI 0CHOB, KHCJI0T, aM(pOTEepHUX TiAPOKCHIIB i coJteil y Boai 3a 20-25 °C
ﬁOHH, Ha
Mc’gﬁim H" | NH,” | Li" | Na" | K" | Mg®" | Ca® | Ba® | A’ | Cr" | Zn® | Mn™ | Fe*" | Fe’" | Pb™" | Cu™" | Ni*" | Ag" | Hg™
CIIOJIYKa
OH p p p p M M p H H H H H H H H H - —
F p p M p p M M M M p p p M H M p p p #
Ccr p p p p p p p p p p p p p p M p p H p
Br p p p p p p p p p p p p p p M p p H M
I p p p p p p p p p p p p p - M - P H M
S* p p p p p # # p # # H H H # H H H H H
SOs* p p p p p p M M - - p M M - M - M H #
SO4” p p p| p | P p M H p p p p p p M p p M p
NO5 p p p p p p p p p p p |y |y p |y
PO, p p M p p M H H H H M H H H # H H #
COs> p p p p p M H H - - H H H - H # M M —
CH;COO" | p p p| P | P p p p p p p p p - p p p p p

YMOBHI IMO3HAYCHHS: «p» — PeUOBHHA PO3UMHHA (PO3UMHHICTH Ginbute 1 T pevoBunu y 100 T BoaM);

«M» — peuoBUHA Mallopo3urHHa (po3unHHICTh — Bix 1 10 0,001 Ty 100 r BOIM);

«H» — peYOBHHA MMPAKTUYHO Hepo3urHHA (po3unHHIcTh — MeHIIe 0,001 ry 100 r Boan);
«—» — pEYOBHHA HE ICHYE;

«#» — pedOBUHA ICHYE, aJie pearye 3 BOJ0I0; il pO3YMHHICTh BU3HAYUTH HE MOXKHA.

Psix akTUBHOCTI MeTaJIiB

L1, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (H;) Cu, Ag, Hg, Pt, Au




HajinommupeHimi Ha3BM Ta CKJIaJ IeAIKMX HEOPraHiYHUX Pe4OBHH, CyMilleil Ta MiHepaJIiB

Haiinommuperiinra Ha3Ba peuOBUHH

XimiyHa popMya pedoBUHHU ab0

HaiinommupeHinia Ha3Ba peuOBUHH

XimiuHa popmyiia pedoBUHU 200

abo cymimi KOMITIOHEHTA (KOMITOHEHTIB) CyMillIi abo cymimri KOMIIOHEHTA (KOMITOHEHTIB) CyMiIi
KyxonHa (kam’siHa) CiJTb NaCl MigHuii Kyropoc CuSO; - 5H,O
Kayctuuna cona, inkuii HaTp NaOH 3ati3Hul Kyrmopoc FeSO, - 7TH,O
KansuaoBana cona Na,CO; I'ipka ciinb MgSO, - 7TH,0
Kpucraniuna cona Na,CO5-10H,0O ATIOMOKaTIEBUI TaTyH KAI(SOy), - 12H,0
ITutHa (xapuoBa) cona NaHCO;3 ITepexuc BoHIO, IEPT1APOIIH H,0, (BogHMi po3unH)
Hartpiiina cemitpa NaNO3 MoaHa HACTOSIHKA I, (cnuproBuil po3unH)
Kaniitna cenitpa KNO; Hamatupuuii cniupt, amiauna Boga | NHj (Boguuit po3uns)
AmiadHa ceniTpa NH4NO; XJIOpHE BaltHO CaCl(OCl), abo CaOCl,
Hamatup NH4CI Po3unnne cxiio Na,Si103
[16Tam K,CO; KpewmHiii (HaniBnpoBiJHUK) Si
Kpeiina, Mapmyp, BalHsk CaCO; KBap1i, kBapIieBHii micok S10,
Herarrene Bamuo CaO I'muHa, TIMHO3EM, KAOJIiH AlOs - 2510, - 2H,O
["ameHe BanHo Ca(OH), Cku10 (BIKOHHE) Na,0 - CaO - 6Si0,
Bannsina Boga Ca(OH), (BogHMIi po34KH) Mamnaxit (CuOH),CO3
bopHa kucnora H;BO; XJIOpHa BOJIa Cl, (BomHU# po34mH)
Kopynn AlLO; bpomua Boga Br, (BogHmil po3unH)
['emartur (3ani3Ha pyna) Fe,O; bepronerosa ciib KCIO;
Marsnertur (3ani3Ha pya) Fe;0,4 A30THa KHCIIOTa HNO;
CBHHIIEBUH CypUK Pb304 CounsiHa KHCI0Ta HCI (Bopumii po3unn)
CipyaHa K1ci0Ta H,S04 I1naBukoBa Kuciora HF (BonHuit po3umnn)
Oneym po3unH SOz y H,SO4 Jlsmic AgNO;
T'inc CaSOy4 - 2H,0O MaprasiiiBka KMnOy4
Anebactp CaSQ, - 1/2 H,0O Kap6in, kanpIriit kapoin CaC,
Cyxwuii iz CO, (TBepauit) dochopHuii aHTiIPUA P,0Os
CipKOBOJICHb H,S ITpoctmii cynepdocdar Ca(H,PO,), - H,O + CaSO, - 2H,0
Cipuncrtuii ra3 SO, [Tongiitawmii cynepdocdat Ca(H,POy,); - HO
Yaauui ras CO [Tpernumirar CaHPO, - 2H,0O
a3, 110 3Becersie, 3aKUC a30Ty N,O CeyoBHHa CO(NH>)»
[Tiput FeS, Amodoc NH4H,PO4 + (NH4),HPO4




Hajinommpenimi Ha3BM Ta CKJIaJ e IKHUX OPraHiYHMX PEYOBHH Ta CyMiluei

Haiinmommupenima Ha3Ba pe40BUHU 200

XimiuHa Gopmyra

Haiinommupenima Ha3Ba pe4OBUHU

XimiuHa Gopmyna

cyMiri
OOJIOTHHI Ta3, pyJTHUKOBUM a3 CH4 Kap0o0JI0Ba KUCJIOTA, (PEHOIT Ce¢HsOH
1300yTan (CH3),CHCHj; MIKPUHOBA KUCIIOTA 2,4,6-tpuniTpodeHon
130TCHTaH (CH3),CHCH,CHj; MypallliHa KKCJIOTa, (opMiaTHA KUCIIOTa HCOOH
HEOIIEHTaH (CHj3)4C OLITOBA KUCJIOTA, alleTaTHA KUCI0Ta CH;COOH
1300KTaH (CH3);CCH,CH(CHas), IpOMioHOBa KUcoTa, mpomnionatHa kucinora CH3;CH,COOH
METHJICHOBA TpyIIa —CHy— HaTpii popmiar HCOONa
niaprenTyM(l) anerunenin AgC=CAg MarHiit popmiat, Maruiit gudopmiat (HCOO),Mg
JTUHATPIN alleTHIICHIT NaC=CNa HATpIi aneraT CH3;COONa
IUBIHII CH,=CH-CH=CH, KaJbLil aneTaT, KaJabplii giaerar (HCOO),Ca
1301mpeH CH,=C(CH3)CH=CH, MOJIOYHA KHCJI0TA, JIJAKTaTHA KUCI0Ta CH;CH(OH)COOH
METWIXJIOPU CH;Cl IIaBJIeBa KMCJIOTA, OKCajlaTHA KUCIIOTa HOOC-COOH
CTHITXJIOPH/T C,H;Cl JTUHATPINA OKcayiat NaOOC-COONa
MPOTUIXJIOPU CH;CH,CH,Cl meTuidopmiart HCOOCH;
130 PONUIXJIOPU] (CHj3),CHCI eTwiopmiat HCOOC,H;5
xJopoopm CHCls METHJIaLEeTaT CH3;COOCH;
nonopopm CHI; eTuaneTar CH;COOC,Hs5
BIHUTXJIOPU/T CH,=CHC(CI1 HaTpili METUIIaT CH;ONa
METWJIOBUH CIUPT, AEPEBHUMN CIIUPT CH;0H HaTpii eTunar C,HsONa
€TWJIOBUI CIIUPT, BAHHUNA CIIUPT C,HsOH [JIFOKOHOBA KHUCJIOTA HOCH,(CHOH),COOH
MPOMIOBUM CITUPT CH;CH,CH,OH copOiT HOCH,(CHOH),CH,OH
130MPOMIIOBUNA CITUPT (CH3),CHOH caxapHa KUCJIOTa HOOC(CHOH)4,COOH
TUMETUIIOBUH €Tep CH;0OCHj KaJIbIIi caxapaT C12H»,041-Ca0O
JeTUII0OBUH eTep, AleTuioBuil edip C,H50C,Hs [JIIUH, aMiHOOITOBA KKCIIOTa NH,CH,COOH
MypalIHUM ajabaerif, GopMaabaeris HCHO aJlaHiH, a-aMIHOIIPOIIOHOBA KUCIIOTa CH;CH(NH;,)COOH
dbopMmain 36-37% po3uns HCHO MiPOKCHITIH (C6sH702(ONO2)3)n
areToH CH;COCH; KJIITKOBHUHA (C6H1005)n

HITPOTJIILIEPHH, TPUHITPOTIIILIEPUH

CH,(ONO,)CH(ONO,)CH,(ONO»)
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14. ITigpyusuk «XiMmis

15. Iligpyunuk «Ximis

16.igpyunuk «Ximis

17. Miagpyasuk «XiMmist

18. ITinpyunuk «Ximist

19.CyvacHa TepMiHOJIOTIS 1 HOMEHKJIAaTypa opraHiyHux crnoiiyk /aBT. TonmauoBa B.C., Kosryn O.M., Kopuinos M.IO.,
I'opaienxo O.B., Bacunenko C.B./ Tepnonins: HaBuansaa kaura — borgan, 2008.

20.Homenknatypa opraniynux cnoiyk /aBT. ToamavoBa B.C., Kosryn O.M., [Iy6oBuk O.A., ®@inaitno C.C./ TepHominb:
Mamnnpisens, 2011.

21.306ipHUK 3aBHaHb IS JACPXKABHOI MiJICYMKOBOI aTecTarlii 3 Ximii. 9 kiac /aBT. Jlamescrka I'.A., Tutapenko H.B./ K:
[lenTp HaBYAIBHO-METOAMYHOT JTiTepaTypu, 2011.

22.361pHUK 3aBaaHb IS JAep’KaBHOI MMiJICYMKOBO1 atectaiii 3 ximii. 11 knac /aBt. JlyooBuk O.A./ K: IlenTp HaB4YaibHO-
METOANYHOI JiTeparypu, 2011.

23.Ximis. [ToBuuit kypc. YHiBepcanbHUN TOBITHUK JJIsI BUITYCKHUKIB Ta a0itypieHTiB /aBT. Tutapenko H.B./ K: Jlitepa
JIT/, 2011.

A TakoX BIJMOBIJHI MIAPYYHUKH B MEPEKIIA/Il HA POCIHCHKY MOBY Ta MOBH HAaI[lOHAJIbHUX MEHIIUH.
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