MMPOTPAMA 3 XIMII
JJI51 BCTYNHUKIB 10 BYKOBHHCBHKOTO 1EPKABHOT0 MEIUYHOT O
YHiBepcHUTeTYy,
sIKi KOPUCTYIOThCS 0COOJMBUMEU YMoOBaMu npuiiomy y 2020 p.

1. 3aranbHa ximin

1.1. Ocnoeni ximiuni nonammsa. Peuosuna

Junamu. [loHaTTs pedyoBuHa, (Pi3uyHEe TII0, MaTepiall, MPOCTa PEUOBHUHA
(MeTan, HeMeTal), CKJIaJHa PEYOBUHA, XIMIYHUI €JIeMEeHT; HalapiOHimIi
YaCTUHKH PEUYOBHHU - aTOM, MOJIEKyJia, HOH (KaTioH, aH10H). D13U4HI Ta
XIMIYHI ~ BJIacTUBOCTI  pedoBuHHM. CKiag peYOBUHU  (SIKICHUH,
KUTbKICHUI). BaleHTHICTH XIMIYHOTO eJIeMeHTa. XiMiuHa (HalmpocTilia,
icTuHHa) 1 TpadiuHa (cTpykTypHa) ¢dopmynu. DizuuHe SBUILE Ta
xiMiuHa peakiis. BigHocHI aToMHa 1 MosiekyssipHa ((popMyJibHA) MacH,
MOJISIpHA Maca, KUIbKICTh pedyoBMHU. OJAMHUIII BUMIPIOBAHHS KUJIBKOCTI
PEYOBUHU, MOJIIPHOT MacH, MOJISIPHOTO 00’ €My; 3HAYEHHS TeMIIepaTypu
1 THUCKY, SIKI BIJAIMOBIJIalOTh HOPMaJIbHUM YMOBaM (H. y.): MOJISIpPHHI
00’eMm Ta3y (3a H. y.). 3akOH ABOTajapo; 4MUCIO ABOrajpo; cepeaHs
BIJIHOCHA MOJIEKYJIIpHA Maca CyMIIlli rasiB, MoBiTps. MacoBa yacTka
€JIEMEHTA y CTHOJYII.

Bmimu. Cxianatu (QopMyiyd CHOJYK 32 3HAUYCHHSIMH BaJICHTHOCTI
€JIEMEHTIB. 3amucyBaTH XIMI4HI Ta rpadiuHi (CTpyKTypHi) Gopmyin
peyoBuH. Po3pi3HATH (Di3uyHI Tida 1 PEYOBHMHU; MPOCTI Ta CKIAIHI
PEUOBUHM; €JIEMEHTH 1 MPOCTI PEYOBHUHU; METAIM 1 HEMETAJIU; aTOMH,
MOJIEKYJI Ta WOHU (KaTIOHH, aHIOHH); (P13UYHI Ta XIMI4HI BJIACTUBOCTI
pedyoBuHU; G13UYHI ABUIA Ta XIMIYHI peaKIlil; HAUIPOCTIILY Ta ICTUHHY
bopMyIIH CITOTYKHU.

Bu3HavaTu BaJE€HTHICTh €JIEMEHTIB y OIHApHUX CIOJyKaX. AHaI3yBaTH
SAKICHUM (eJIEeMEHTHUM) 1 KUTBKICHUM CKJIaJ PEYOBHHH 3a 1i XIMIYHOIO
dbopmyiioro.



1.2. Ximiuna peaxuisn

namu. XiMi4HA peakxilisi, cxeMa peakilii, XIMIYHE PIBHSHHS. 3aKOHU
30€peKEeHHS Macu PEYOBHMH I Yac XIMIYHOI peakilii, 00’ eMHUX
CHIBBIJHOIIEHb Ta3lB y XIMIYHIA peakiii. 3O0BHIIIHI €(QEeKTH, MO0
CYIPOBOKYIOTh XiIMIuHI peakiii. [IoHATTS OKHMCHUK. BIJIHOBHUK,
OKHCHEHHS, BIIHOBJCHHS. Tumm XiMiuHHX peakiii. [IBuakicTh
ximM1yHO1 peakuii. Karamizarop.

Bmimu. 3anucyBaTd CXeMHU peakiiii, XIMiuHI piBHSHHA. Po3pi3usatu
TUIIH PEAKIIi 32 KUIbKICTIO PEareHTiB 1 MPOAYKTIB (peakilii Croqy4eHHs,
po3kiaay, oOMiHy, 3aMIIIIEHHs ), 3MIHOIO CTYINE€HSI OKMCHEHHS €JIEMEHTIB
(peaxiiii OKMCHO-BIJHOBHI Ta HE OKHCHO-BIJIHOBHI), TETUIOBUM €(EeKTOM
(peakiii eK30TepMiyHl, €HAOTEPMIuHi), HAMpsSMOM Tmepediry (peakxiii
000pOTHI, HEO0OOpOTHI). Bu3HaYaTM B OKUCHO-BIIHOBHIM peakilii
OKHCHUK 1 BIITHOBHUK, MPOIECH OKUCHEHHS 1 BITHOBJICHHSI. AHAII3yBaTH
BIUIMB MPUPOJU pearyrouux pEYOBUH, iX KOHILEHTpallli, BEIUYUMHU
MOBEpPXHI KOHTaKTy, TeMIepaTypu, THCKy Tra3iB, KaTamizaropa u
1HT10ITOpa HA MBUAKICTH XIMIYHOI peakiiii. 3acTOCOBYBaTH 3aKOH
30€peKEHHS Macu PEYOBUH JUIsi TEPETBOPEHHS CXEMM peakilii Ha
XiMIYHE pIBHAHHS. BUKOpPHUCTOBYBATH METOJI €JIEKTPOHHOrO OajaHCy
JJI8 TIEPETBOPEHHS CXEMM OKHCHO-BIJIHOBHOI peakllii Ha XiMIYHE
PIBHSIHHS.

1.3. Ilepioouunuit 3axkon i nepioouyHa cucmema XiMiYHUX e1eMeHmie
. I. Menoeneesa

Juamu. llepioguunuii 3akoH (cyuyacHe ¢dopmymtoBaHHs). CTpykTypa
KOPOTKOTO 1 JJOBrOro BapiaHTIB MEPIOJUYHOI CUCTEMU: MEPIOAH, TPYIH,
miarpynu (rososHi (A), nooiuni (Bb)). IlopsigkoBuii (aToMHUIA) HOMED
€JIEMEHTA, PO3MIIICHHS METaTIYHUX 1 HEMETAIIYHUX €JIEMEHTIB Yy
NEepIONYHIN CcHCTEMI, Tepiojax 1 rpynax; JIyXKHI, JIyXKHO3EMEIbHI,
IHEpPTHI €JIEMEHTH, TAJIOTEHHU.



Bmimu. Po3pi3HATH B NEpPIOAUYHINA CUCTEMI NEpIOAH, TPyNH, TOJOBHI
(A) ta mo61yH1 (b) miarpynu; MeTaaiyHl Ta HEMETaIYHI €JIEMEHTH 3a 1X
MOJIOKEHHSAM Y TEPIOANYHINA CUCTEMI; JYXKHI, JTyKHO3EMEJbHI, 1HEPTHI
ra3u, TrajoreHd. BukopuctoByBaTH 1HQOpMaIlil0, 3aKiIafeHy B
NEPIOUYHIN CUCTEM], JIsl BU3HAYCHHS TUITYy €JeMeHTa (MeTaIYHui a0o
HEMETAJIIYHUN €JIEMEHT), MaKCUMaJIbHOTO 3HAYEHHSI MOro BaJ€HTHOCTI,
TUITYy TPOCTOI PEUOBHHU (MeTaja abo HeMeTad), XIMIYHOTO XapakTepy
OKCH/IIB, TIAPOKCHUJIB, CHIONYK eleMeHTIB 13 ['igporenomM. AHamizyBatu
3MIHM BJIACTUBOCTEM MPOCTUX PEUYOBMH Ta KHUCIOTHO-OCHOBHOTO
XapakTepy OKCHUJIIB 1 T1IPOKCHU/IIB 3aJICKHO BiJl PO3MIIIICHHS €JIEMEHTIB Y
nepiojax, MiArpynax, mpu Nepexoi Bl OJHOTO epioay 10 1HIIOTO.

1.4. Byoosa amoma

3namu. Cxnajn atoma (SApo, eIeKTpoHHA 000710HKA). [TOHSITTS HYKJIOH,
HYKIIJI, 130TONH, IIPOTOHHE YHCIIO, HYKJIOHHE YHCJIO, OpOiTab,
CHEpPreTUYH1 piBEHb 1 MiApPiBEHb, CMAPEHHUN 1 HECTIAPEHHUU E€JEKTPOHH,
paaiyc atoma (IIpocTOro HoHa); OCHOBHMM 1 30yI)KEHUU CTaHM aToMma.
CytHicTh sBHINA pamioakTuBHOCTI. Dopmu S- 1 p-opOiTanei,
pO3MIIIIeHHsT p-opOiTaneid y mpocTopi. IlociaimoBHICT, 3amOBHEHHS
€JICKTPOHAMU €HEPreTUYHUX PIBHIB 1 MIJIPIBHIB B aTOMaX €Je€MEHTIB Ne
1-20, Ne26 enmextpoHHi Ta rpadiuHi GopMysInd aTOMIB 1 MIPOCTUX HOHIB
eaemeHTIB Ne 1-20, No26.

Bmimu. 3anivcyBatu Ta po3Mi3HABaTU €IEKTPOHHI Ta rpadidni popmyiu
aTOMIB 1 TTpocTuX HOHIB eneMeHTiB Ne 1-20, Ne26 aToMiB HEMETaTIYHUX
eJIEMEHTIB 2-T0 1 3-To mepiojiiB y 30yMKeHOMYy cTaHl. BusHavyaTu ckian
anep (KUIBKICTh MPOTOHIB 1 HEUTPOHIB Yy HYKJIAl) 1 €JIEKTPOHHUX
000JIOHOK (€HEPreTUYHUX PiBHIB Ta MIAPIBHIB) aTOMIB €JeMeHTIiB No 1—
20. ITopiBHIOBaTH pajilyCu aTOMIB 1 MPOCTUX HOHIB. AHaJI3yBaTH 3MIHH
paaiyciB aroMiB y mepiojax 1 MIArpynax, 3B'A30K pajlyCciB aTOMIB 1
KUIBKOCTI €JIEKTPOHIB Ha 30BHINIHBOMY €HEPreTUYHOMY PIBHI 3
XapakTepoM elieMeHTa (METAIIYHUM Y1 HEMETaJIYHHUM) BIACTUBOCTSIMU
IMPOCTHX PEUOBUH (METal YW HEMeTall) Ta KHUCIOTHO-OCHOBHUM
XapaKTEPOM OKCHU/IIB 1 T1POKCHU/IIB.

1.5. Ximiunuii 36’°a30kK.

3namu. OCHOBHI TUIM XIMIYHOTO 3B’SI3Ky (MOHHUWM, KOBAJICHTHUH,
BOJITHEBUM, METalNlyHUN). XapaKTEepPUCTUKU KOBAJIEHTHOIO 3B’SI3KY -
KpaTHICTb, €HEPTis, MOJAPHICTh, JTOBXKHWHA. TUMH KPUCTATIYHUX I'PATOK
(aTOMHI, MOJIEKYJSIpHI, WOHHI, METaII4H1); 3aJCKHICTh (DIZUUHUX
BJIACTUBOCTEW PEUOBHUHM BIJ] TUITy KPUCTAJIIYHUX IpaTok. EjnexTpoHHa
dbopmyna wmosekynu. EnexrpoHeratuBHiCTh — eneMeHTa. CTymiHb



OKHCHEHHS €JIeMEHTa B PEUOBHUHI.

Buimu. Cxianatu eJleKTpOHHI (opMysid MOJEKYJ, XiMIuHI (popmyiu
CIOJIYK 3a CTYNEHSAMH OKHCHEHHS €JIEeMEHTIB, 3apsJaMu HOHIB.
PO3pi3HATH BaJEHTHICTD 1 CTYIIHb OKUCHEHHS eieMeHTa. OOUuncaoBaTi
CTyIlHb OKHCHEHHS €JIEMEHTa Yy CHOJyIlll. Bu3Hauatu KpaTHICT,
MNOJISIPHICTh YW HEMOJISIPHICTh KOBAJIEHTHOT'O 3B’SI3KYy MIXK aTOMamu.
[IporHo3yBaTu TUI XIMIYHOTO 3B’A3KY B CHOJYI, (DI3UYHI BJIACTHUBOCTI
PEYOBHUHU 3 ypaXxyBaHHSIM TUITY KPUCTAIIYHHUX TPATOK.

1.6. Cymiwi peuoeun. Po3uunu.

3namu. Cywminn OJHOPIIHI (pO3UMHH) Ta HEOAHOPiAHI (CycHeH3is,
eMYJIbCisl, TiHA, aepo30ii, reib). MacoBa i 00’eMHa (U1 ra3y) 4acTKH
pPEYOBUHU B CyMilli. MeToau pO3AUICHHS cywmiiied (BIICTOIOBaHHS,
GibTpyBaHHs, HEHTPUPYTYBaHHS, BUNIAPIOBaHHS, Ieperonka). [loHarts
pO34YMH, PO3YMHHUK, PO3UYMHEHA  PEYOBUHA,  KPHUCTAJIOT1parT,
CJICKTPOJIITUYHA  JIUCOLIAIlsl, EJEKTPOJIT, HEEJEKTPOJIT, CTYIIHb
CJICKTPOIITUYHOI Jaucoriaiii (0e3 MNpoBeaeHHS OO0YHCIEHb), WOHHO-
MOJIEKYJISIpHE pIBHSHHS. MacoBa YacTKa pPO3YMHEHOI PEYOBUHU Y
po3unHi. bynoBa Moliekynu BOAM; BOJAHEBUM 3B’SI30K Y BO/IL.
3abapBiieHHS 1HAMKATOPIB (YHIBEPCAIBHOTO, JaKMYyCy, (eHonadTaneiny,
METUJIOPAHKY) B KHUCIOMY, JY>KHOMY 1 IIEHTPaJbHOMY CEpeIOBHUIIAX.
Peakiiii 0OMiHy MIXK €JI€KTPOIITAMHU Yy PO3UMHI.

Buimu. Cxianatu cXeMu €JEKTPOIITAUYHOI JUCOIIAIli OCHOB, KUCIIOT,
COJICH; HOHHO-MOJICKYJISIPHI PIBHSHHS 33 MOJICKYJISIPHUMHU PIBHSIHHAMM 1
MOJICKYJISIDHI ~ PIBHSHHS 32 HWOHHO-MOJICKYJISIPHUMHU — PIBHSHHSIMU.
PO3pi3HATH OJHOpiAHI Ta HEOAHOPIAHI CyMINIl PI3HUX THIIIB;
po30aBiieHl, KOHILIEHTPOBAaHI, HACHU4Y€HI, HEHACHUYECHI  PO3YHHM:
CJICKTPOJIITU ¥ HEEJNEKTPOJITH. CHJIbHI Ta CJIa0Ki eJIeKTPOJITH.
Bu3HauaTy MOKIIMBICTh nepediry peakiiii 0OMiHy MIX €JIEKTpOJIiTaMu B
po3unHi. AHaNI3yBaTH BIUIMB OyJOBHM PEUOBHUH, TEMIIEPATYPU, THUCKY
(m71s Ta31B) HA X PO3UYMHHICT Y BOJ1; MEXaHI3MHU YTBOPEHHS HOHIB IIpH
PO3YMHEHHI y BOJl E€JIEKTPOJITIB WOHHOI Ta MOJIEKYJIIPHOI OYJIOBH.
3acTOCOBYBAaTH 3HAHHS JJIsi BUOOPY METOAY PO3AIJIECHHS OAHOPIAHOI 200
HEOJAHOPITHOI CyMIII1 PEYOBHH.

2. Heopraniuna ximis

2.1. OcnogHi Knacu Heop2aHiuHUX CROJIYK

2.1.1. Okcuou

3namu. BuszHaueHHs  Ha3BW, Kiacudikalis  OKCHIIB, XIMIYHI
BJIACTUBOCTI COJIETBOPHUX OKCH/IIB, CIOCOOM JOOYBaHHS OKCH/IIB.



Bmimu. Cxinanatd XiMiuHi (GOpMyIM OKCHIIIB; PIBHSIHHS PEAKIIN, SIKI
XapaKTepU3yIOTh XIMIUHI BJIACTUBOCTI COJICTBOPHUX OKCH/IIB (B3a€EMO/IIS
3 BOJI0I0, OKCHJIaMH, KUCJIOTAMH, JIyTaMH ), CIIOCOOU T00OyBaHHS OKCH/IIB
(B3aeMoJlisl MPOCTUX 1 CKJIQJAHUX PEUOBUH 13 KHCHEM, PO3KJIAJaHHS
HEPO3UMHHUX OCHOB, JICSIKMX KHUCJIOT 1 COJEH TiJ 4Yac HarpiBaHHs).
HasuBatu okxcuau 3a ixHiMH XimMiyHUMU (opMmynamu. BusHauatu
dbopMynu okcuaiB cepen (HOpMyJa CIHOIYK IHIIMX BUBYEHHMX KIIaclB.
Pozpizasatu HeconmerBopHi (CO, N,O, NO, SiO) # coleTBOpHI OKCHIH
(kucnmoTHI, OCHOBHi, am@otepni). IlopiBHIOBaTH 3a XIMIYHUMH
BJIACTUBOCTSIMU OCHOBHI, KHCJIOTHI Ta amdorepHi (Ha NpUKIagax
okcunaiB Iluaky Ta AmomiHilO) OKcHaW. BCTaHOBIIOBAaTH 3aJIe)KHICTH
BJIACTUBOCTEM OKCHIB BiJ] THUIy €JEMEHTa 1 XIMIYHOTO 3B’SI3KYy B
CITOTYTII.

2.1.2. Ocnosu

Jnamu. BusHaueHHs (3aragpHe Ta 3 MONIIAY €JIEKTPOJITHYHOI
aycolianii), Ha3BH, Kiacu@ikailis, XiMI4HI BJIACTUBOCTI, CIIOCOOHM
T00yBaHHS OCHOB.

Bmimu. Cxnagatu xiMiuHi (OpMYJIM OCHOB: PIBHSIHHSI PEaKIlii, sIKi
XapaKTepU3yIOTh XIMIYHI BJIACTUBOCTI JIYTIB (B3a€MO/IISI 3 KUCIOTHUMMU
OKCHJIaMU, KUCJIOTaMH Ta COJISIMH B PO3UMHI) Ta HEPOIUMHHUX OCHOB
(B3aeMolisl 3 KHUCIOTaMU, PO3KJIAJaHHA IMiJl Yac HarpiBaHHS), CIIOCOOU
100yBaHHS JIYT1B (B3a€MO/I1S JIY’)KHHX 1 JIY>KHO3EMEJIbHUX (KPIM MarHiro)
METANIIB 13 BOJOIO, OCHOBHUX OKCHUJIB JYXHUX 1 JIY)KHO3EMEIbHUX
CJIEMEHTIB 13 BOJIOI0) W HEPO3YMHHUX OCHOB (B3aEMOis cojeil 13
ayramu B po3umHi). Ha3suBatu OCHOBM 3a iXHIMH XIMIYHUMH
dbopmynamu. Buznauatu ¢opmynu ocHOB cepeni GOpMyI CHOJYK 1HIINX
kiaciB. Po3pi3HATH  po3uMHHI (JyT'M) Ta HEPO3YHMHHI OCHOBH.
[TopiBHIOBAaTH XIMIYHI BJIACTUBOCTI PO3YMHHHUX (JIYTiB) 1 HEPOIUMHHUX
OCHOB, iX J1I0 Ha 1THJUKATOPH.

2.1.3. Kucnomu.

Jnamu. BusHaueHHs (3aragpHe Ta 3 TMONISAY E€IEKTPOJITHYHOL
JIWcoIliaii), Ha3BMW, Kiacu@dikaiis, XIMI4HI BIJIACTUBOCTI, CIIOCOOH
T00yBaHHS KHUCJIOT.

Bmimu. Cxnagatyi XiMiuHI (OpMYJNIM KHCIIOT; PIBHSHHSI pEakiii, sKi
XapaKTepU3ylOTh XIMIYHI BJIACTMBOCTI KHUCJIOT (111 Ha IHAUKATOPH,
B3a€EMOJIISl 3 MeTajaMu, OCHOBHUMH OKCHUJIaMH, OCHOBAMHU Ta COJISIMU B
pPO3UHMHi) Ta CrocoOu ixX A00yBaHHS (B3a€MOJIiSI KUCIOTHUX OKCHJIB 13
BOJIOK0, HEMETAJIB 13 BOJIHEM, COJIeH 13 KuciioTamu). HazuBatu KUCIOTH
3a IXHIMH XIMIYHUMHU Gopmyiamu. BuzHauatu Gopmynn KUCIOT cepen



dbopMy CHONYK IHIIMX BUBYEHUX KJACiB, BAJEHTHICTbh KHCIOTHOIO
3UIMIIKY 32 (POPMYJIOK KHUCJIOTH. PO3pI3HATH KUCIOTH 3a CKIAJOM
(OKCUTeHOBMICHI, OE30KCHUI€HOB1), 3IaTHICTIO J0 EJIEKTPOJITUYHOI
nuconianii (CuibHI, c1abki) Ta OCHOBHICTIO (OJ{HO-1 OaraTOOCHOBHI), 3a
CTIMKICTIO (CTIMKI 1 HECTINKI1), JIETKICTIO (JIETKI 1 HEJIETK1).

2.1.4. Couni.

Jnamu. BusHaueHHs (3araJpHe Ta 3 TMOMISAY E€IEKTPOJITHYHOL
aucorianii), Ha3BH, Kiracu@ikarmis, XiMIYHI BJIACTHBOCTI, CIIOCOOH
TO0O0YBaHHSI COJICH.

Bmimu. Cxnagatd XiMiuHI (OPMYJIM CEpEHIX Ta KHUCIUX COJICH;
PIBHSHHSA PEakKilii, Kl XapaKTepu3yrTh XIMIYHI BJIACTUBOCTI CEPEIHIX
coJieil (B3aeMOJisl 3 MeTajdaMu, KUCIOTaMHU - XJIOPHUIHOIO, CYJIb(aTHOIO,
HITPATHOIO, JIyraMHd, COJIIMM B PO3YMHI) Ta CNOCOOM iX J0OyBaHHS
(B3aemMomiss KHCIOT 13 MeTajlaMH, OCHOBHHX OKCHIIB 13 KHCJIOTaMH,
KUCJIOTHUX OKCHJIIB 3 JIyTaMu, JYyTiB 13 KUCIOTaMHU, COJIeH 13 KHCIIOTaMH,
COJIEH 13 JIyraMu, KUCJIOTHUX OKCHUJIB 3 OCHOBHUMHU OKCHJIAaMH, COJIEH 13
COJIAIMH, COJIeH 13 MeTaJlaMH (peakiiii 3/1HCHIOI0Th Y PO3YMHAX ), METAJIIB
3 HeMeTalamu). Ha3zuBaTu cepemHi Ta KMCII COJI 3a IXHIMHA XIMIYHUMH
dbopmynamu. BuszHauatu (opMynu cepeHiX Ta KHUCIUX COJIed cepen
dbopMyJl CHOJYK 1HIIMX BUBUYEHUX KJaciB. Po3pI3HATH 3a CKJaJIoM
CepeIHI Ta KHUCIIl COJII.

2.1.5. Amgpomepmni cnonyku.

3namu. SIBuiie aMmpoTEepHOCTI (Ha MPHUKIaAaX OKCHIB 1 TIAPOKCUIIB);
XIMIYHI BJIaCTUBOCTI, CIOCOOU TOOYBaHHSI aM(POTEpHUX T1APOKCHUIIB.
Bmimu. CxnagaTd piBHSHHS peakiid, Kl XapakTEepU3YIOTh XIMIYHI
BJIACTMBOCTI OKCHJIIB 1 T'JIpOKCHIIB AmtomiHito Ta [{uHKy (B3aemomis 3
KHCJIOTaMH, JIyraMu) Ta crocoOu A00yBaHHS TIAPOKCUAIB AJTFOMIHIIO 1
[uuky (B3aeMoOfis CoOJ€l LMX €JIEMEHTIB 13 JyramMu B PO34MHI,
aJTIOMIHATIB 1 IMHKATIB 13 KUCJIOTaMH).

2.1.6. I'enemuuHni 36’°a3Ku MiXyc K1acamu HeOP2aHiYHUX CHOJIYK
Bmimu. Cknagatv piBHSHHS peakiliii MK HEOPraHIYHUMHU CIIOTyKaMu
pi3HUX kiaciB. [lopiBHIOBaTH XIMIYHI BJIACTUBOCTI OKCHUJIB, OCHOB,
KHUCJIOT, aM(POTEpHUX T1APOKCUIIB, COJICH. Y CTAHOBIIIOBATH 3B’ A3KH MiX
CKJIQOM 1 XIMIYHMMHM BJIACTHUBOCTSIMH OKCHIIB, KHCIJIOT, OCHOB,
aM(pOTEepHUX TIIPOKCHUIIB, COJIEH; M'EHETHUYHI 3B’SI3KHU MK MPOCTUMH
pEYOBHMHAMHM, OKCHUJAMH, OCHOBAMH, KHUCIOTaMH, amM(pOTEpHUMU
T1APOKCUJIaMU, COJISIMHU.

2.2. Memaniuni enemenmu ma ixui cnoayku. Memanu

2.2.1. 3azanvni gioomocmi npo MemaniyHi e1ieMeHmu ma Memaniu.



Jnamu. 11on0XeHHS METaJIYHUX EJIEMEHTIB y NEPIOJUYHIN CHCTEMI;
0COOJIMBOCTI €JIEKTPOHHOI OyJA0BH aTOMIB METaJIYHUX €JEMEHTIB;
OCOOJIMBOCTI METAJIYHOTO 3B’S3KY; 3arajbHl (i3WMyHi Ta XIMIYHI
BJIACTHMBOCTI METaJIB, 3arajibHl CIIOCOOM iX JOOYBaHHS; P aKTUBHOCTI
METAaJIIB; SIBUIIE KOPO31i, CHOCOOU 3aXUCTy METAJIB Bl KOPO3ii; CIIJIaBU
Ha OCHOBI 3aJ1i3a (4aByH, CTAJIb).

Bmimu. BuzHadyatu noJIOKEHHS METATIYHUX €JIEMEHTIB Y MepioJuyHIN
cucteMi. XapakTepu3yBaTH METaIIdYHUMN 3B’ 30K, METaJIYH1 KPUCTATIUHI
rpaTky, (i3WYH1 BIACTUBOCTI MeTamiB. Po3pi3HATH MeTaniyHl Ta
HEMETaII4H1 eJIEMEHTH 3a €JIEKTPOHHOIO OYJ0BOIO aTOMIB.

Cknamatu eleKTpoHH1 POopMysIH aTOMIB METaIidYHUX eJIeMeHTIB - JIiTiio,
Hatpito, Maruito, Amominito, Kamito, Kanbiuito, depyMy; piBHAHHS
peaKIliid, sIKi XapakTepu3yrTh XIMIYHI BIACTUBOCTI METaIIB (B3a€MO/IIs
3 KHCHEM, rajoreéHaMmH, CIpKOIO, BOJOI0, PO3YMHAMHU KHUCJIOT, JYTiB Ta
coJieid) 1 crmocoOu ix 100yBaHHs (B1IHOBJICHHS OKCHIB KOKCOM, KapOOH
(IT) oxcumom, BomHEM, MeTaHOTepMm (arroMoTEPMIs)); plBHSIHHSI
peakIliii, ki BiAOyBarOTbCS I 4Yac BUPOOHHUIITBA YaBYHY 1 CTalll.
[TosicHIOBaTH 3aJI€KHICTh XIMIYHOI AKTUBHOCT1 METaJIiB B1J] €JIEKTPOHHO1
OyZI0BHU 1X aTOMIB; CyTh KOpPO31i METaliB; XIMIYHI IEPETBOPEHHS M1l YacC
BUPOOHUIITBA 4YaByHY 1 cTaii. [IporHo3yBaTh MOKIIUBICTH NEPEOITY
XIMIYHUX peakiliii MeTatiB 13 BOJAOK, PO3UMHAMH KHUCIIOT, COJICH, JTYTIB.
2.2.2. JIyxcHi ma nyscHo3emenvHi enemenmu

3namu. XiMIYH1 BJIACTUBOCTI HATpil0, Kajilo, MarHilo, Kajbllil0; Ha3BU
Ta (HOPMYJIM HAWBAKIUBIMIUX CIOIYK JYXHUX 1 JY>KHO3EMEIbHUX
€JIEMEHTIB; 3acTocyBaHHs croiayk Hatpito, Kanito, Maruito, Kamnbliito;
XIM14H1 (POPMYJIH 1 Ha3BU HAWBAXKIUBIIINX KATIMHUX JOOPUB; TBEPIICTh
Bou. SIkicHe BusBIeHHs HoHIB Hartpiro, Kamito, Marsiro, Kamsriro.
Bmimu. XapaktepusyBatu mnosioxkeHHsa Harpiro, Kamito, Marsito,
Kanplito B nepioguuHiii cuctemi, (pi3M4H1 BJIACTUBOCTI HATPIiIO 1 Kailo,
MarHiro 1 KaJbI[it0, BUJIA TBEPJOCTI BOJH - TUMYACOBY, a00 KapOOHATHY;
NOCTIMHY, 3arajibHy; 3acTOCyBaHHS OKcuAiB Marnito 1 Kanbiro,
rigpokcuaie Hatpiro, Kamiro, Marniro 1 Kanbiiro. SIKicHe BHUSBIICHHS
ioniB Harpiro, Kamito, Marnito, Kanemito. CknagaTd eJIEKTPOHHI
dbopmynu atomiB 1 oniB Harpito, Kanito, Marnito, Kanb11ito; piBHSIHHS
peakiiif, SKi XapaKTEepU3yKTh XIMIYHI BJIACTUBOCTI HATPilO, Kallilo,
MarHiro, KajbIlifo (B3a€MOJIIS 3 KUCHEM, TajJoreHaMu, CIpKO, BOJIOI0),
okcuaiB 1 rigpokcuaiB Harpiro, Kamiro, Marnito, Kanbliito; piBHSHHS
peakiliii, siki BAKOPUCTOBYIOTh Il 3MEHIIIEHHS a00 YCYHEHHS TBEPAOCTI
BOJIY (KU AITIHHSM, JI0JJaBaHHSM COJHM a00 BaIlHa).



2.2.3. Antominii

3namu. XiMIUHI BJIaCTUBOCTI, JOOYBaHHS Ta 3aCTOCYBAHHS aJIOMIHIIO:
Ha3BU Ta GOPMYJIM HAWBAKITMBIIIKMX CHIOJYK AJTIOMIHIO.

Bmimu. XapaxkTepusyBaTh TOJIOKCHHS AJIIOMIHIIO B TEpiOAUYHIN
cuctemi, (i3UYHI BIACTUBOCTI AJIIOMIHIIO, OKCHUIY Ta TIIPOKCUAY
ATIOMIiHII0, 3aCTOCYBaHHs antoMiHito. CkiagaTu €JNeKTPOHHI GopMyiu
aToMa 1 MOHa AJIOMIHIIO; PIBHSHHSI pEaKIId, SIKI XapaKTEePU3YIOTh
XIMIYHI BJIACTHBOCTI alfOMIHIIO (B3a€EMOMIISA 3 KHCHEM, TaJIOTeHaMH,
CIPKOIO, PO3YMHAMHU KHUCJIOT, JYTIB Ta COJeil), aM(pOTEPHICTh OKCUIY Ta
rigpokcuy AJoMiHIIO (B3a€EMOJIsI 3 OCHOBHHUMHU Ta KHCIOTHHUMH
OKCHJIaMU, KUCJIOTaMH Ta JIyTamu).

2.2.4. @epym.

Jnamu. XiMi4H1 BIACTUBOCTI Ta N00YBaHHS 3aji3a; Ha3BU Ta GOpMyJIn
HalBaXJUBIMMX crnoiayk depyMmy; 3acTocyBaHHS 3aji3a Ta CIIOIYK
Depymy.

Bumimu. XapaKTepmyBaTH TIOJIOYKEHHSI (I)epyMy B HGplOI[I/I‘{HII/I cucTeMi,
G13uYHI  BIACTUBOCTI 3ajli3a, OKCHUIIB 1 TiApokcuaiB depymy;
3actocyBaHHs 3aiiza Ta crnoyk @epymy (II) 1 (III); dizionoriuny ponsb
fionis ®epymy (Fe”*, Fe’*). Ckmagartu enextpoHHy (GopMyiy aToMa
depymy; PIBHAHHS peakiliii, siki XapaKTepU3yIOTh XIMIYHI BIACTHUBOCTI
3ami3a (B3aeMOJisl 3 KHCHEM, XJOPOM, CIPKOI, BOJSHOIO Iapolo,
pO3UMHAMU KHUCJIOT Ta COJIed, pXKaBiHHA), OKCHUAIB 1 TIJPOKCHUJIIB
Oepymy (1) 1 (IIT) (B3aemomisa 3 kuciotamu), coned @epymy (II) 1 (III)
(B3aemoiist 3 pO3YMHAMU JYTiB, KUCIOT, COJIEH), B3a€EMOIEPETBOPEHHS
cnostyk @epymy(Il) 1 @epymy(III).

2.3. Hememaniuni enemenmu ma ixui cnoayku. Hememanu.

2.3.1. I'anozenu

Jnamu. Ximiu"i Qopmynu ¢rTopy, xjopy, Opomy, HOAy; XIMIYHI
dbopMmynn, Ha3BU Ta (I3MYHI BJIACTUBOCTI HAWBAXKIIMUBIIIMX CIOJYK
raJloreHiB (T1IPOT€H XJIOpHUIY, TaJOreHIIIB METaJlYHUX €JIEMEHTIB);
cnocoOu J100yBaHHA B JabopaTopii Ta XIMIYHI BJIIACTUBOCTI XJIOpY,
TIAPOTeH XJIOPUAY 1 XJOPHAHOI KHCIOTH; HaWBaXKJIMBIII Tamy3i
3aCTOCYBaHHS XJIOPY, TIAPOTEH XJIOPHUIY, XJOPHIHOI KHCIIOTH; SIKICHA
peakilis Juisi BUABJICHHS XJIOPUA-10HIB.

Buimu. Cxiagatu pIBHAHHSL peEakilii, XapakTepHUX ISl XJIOPY
(B3aemomis 3 MeTajdaMM, HEMETajJaMH, BOJIOI0), TIAPOTEH XJOPHUAY 1
XJIOPUAHOI KHCIIOTH (B3a€MOJisi 3 MeTallaMH, OCHOBHHUMHU OKCHIAMH,
OCHOBaMH, aM(pOTEPHUMH CIOJyKAMH, COJSIMH); PIBHSHHS, pEaKIIi
n00yBaHHS TiApOreH xJjopuay B Jjadopartopii. [lopiBHIOBaTH XiMIUHY



aKTUBHICTh TAJIOT€HIB. XapaKTepu3yBaTH HAMBaXXJIUBIIII  Tailysi
3aCTOCYBaHHsS XJIOpY (SIK OKHCHHKA, y BUPOOHHUIITBI OpPraHidyHUX 1
HEOPTraHIYHUX PEYOBHUH), TIAPOTEH XJIOPUIY, XJOPUAHOI KUCIOTH (Y
BUPOOHUIITBI IIACTMAC, JAJig NOOYBaHHS XJIOPHIB), XJOPHUAIB (HATpid
XJIOPUJY - XapyoBOi MPUIIPaBH, 1Jid NOOYBaHHS XJIOpPY, HATPiKO, HATPIM
TAPOKCUAY, COJIU). 3aCTOCOBYBATH 3HAHHS JJIsI BUSIBJICHHS XJIOPHU/I-
10HIB y pO34YHHI.

2.3.2. Oxcuzen i Cyanhyp.

Jnamu. XimiuHi GOpMyJId KHUCHIO, O30HY, CIPKHM Ta HaWBaKJIMBIIIMX
cnosiyk Okcureny 1 Cynbdypy; G13udH1 Ta XiMiYHI BIACTUBOCTI KUCHIO,
030HY, cipku, okcuniB Cynbdypy, Cyiab]aTHOI KUCIOTH, CYyJb(aTiB;
cnocoOu a00yBaHHS KHUCHIO B J1abopaTopii; HaMBa)KIWBIIII Taly3i
3aCTOCYBAaHHS KMCHIO, O30HY, CIpKH, CyJIb(aTHOI KUCIOTH Ta CYyJib(aTiB;
SIKICHA PeaKIlis JUIsl BUSBJICHHS CYyJib(aT-10HiB.

Bmimu. Cxnagatu pIBHSHHS peakiliii, XapakTepHUX [JIsi KHUCHIO
(B3aeMomisi 3 MeTajaMHu, HEMETaJlaMH, CIOJIyKaMd HeMEeTaTIYHUX
ejeMeHTiB 3 [iporeHoM), cipku (B3a€MOisl 3 METaJlaMH, JESIKUMH
HeMetanamu), okcuaiB Cyiabdypy (B3aeMofiss 3 BOJIOIO, OCHOBHHMH
OKCHUJIaMH, OCHOBaMH), Cyib(aTHOI KUCIOTU (B3a€EMOISA 3 METajlaMu,
OCHOBHMMHM OKCHJIAMHU, OCHOBaMH, aM(pOTEPHUMHU CIIOTyKaMHU, COJISIMU);
PIBHSIHHA peakiliii n00yBaHHsS KHCHIO B JiabopaTopii, yTBOpPEHHS 1
po3kiiangy o30Hy. [lopiBHIOBAaTH CKJaj, XIMIYHY aKTHUBHICTh KHCHIO
030HY. XapaKTepU3yBaTH HaWBaXJIMBIIII Tajay3l 3aCTOCYBaHHS KHCHIO
(K OKHCHHKA), O30HY (3HE3apaKCHHS BOAM), CIpkU (IOOyBaHHS
CyJibpaTHOT KHUCJIOTH; BUPOOHUIITBO T'yMH, CIPHUKIB, MPOTU3ANAIBHUX

Mpernaparis, KOCMETUYHUX  3aco0iB), cyib(aTHOI  KHUCJIOTH
(BUpOOHMIITBO MIHEPAJTIbLHUX JOOPHUB, BOJOKOH) Ta CyJibdaTiB (Tirc - y
OyIIBHUITBI, MEIMIMHI; MIIHUA Kymopoc - sl OOpoThOM 3i

IIKITHUKaMH POCJIMH, IPOTPABIICHHS IEPEBUHH ). 3aCTOCOBYBATH 3HAHHS
JUIsl BUOOPY CIOCO0y BUSIBIICHHS KUCHIO Ta Cyib(}aT-10HIB (Y PO3UHHI),
Croco01B 30MpaHHs KUCHIO (BUTICHEHHSM MOBITPs 00 BOJIN).

2.3.3. Himpozen i @ocghop

3nuamu. XimiuHi ¢Gopmyin az3oTy, Ou1oro 1 uyepBoHoro docdopy,
HaliBaxxyuBimux crnoiiyk Hitporeny 1 @ocdopy; ¢izuyHi Ta XiMidHi
BJIACTUBOCTI a30Ty, 01710T0 1 4epBoHOTO (pocdopy, HiTporeH(II) okcuny,
HitporeH(IV) oxcuny, dochop(V) okcuay, aMOHiaKy, COJIEM aMOHilO,
HITPATHO1 KUCJIOTH, HITpaATiB, opToocdaTHOl KUCIOTH, OpTOPOChaTIB;
crocoou 0O0yBaHHS aMOHIaKy, HITpAaTHOI Ta opTodocdaTHOI KUCIOT Y
JabopaTopii; HaWBaXJIUBIII Tally3l 3aCTOCYBaHHS a30Ty, aMOHIAKy,



HITPATHO1 KUCJIOTH, HITpaATiB, opTodocdaTHOl KUCIOTH, OpTOPOChaTIB;
SKICHI peaKiiii JJIs1 BUSBJICHHS MOHIB aMOHIIO Ta opTodocdaT-10HiB.
Bmimu. Cxnagatu piBHAHHS pEaklliid, XapakTepHUX ISl a30Ty 1
dbochopy (B3aemonis 3 MeTajiamMu, JACIKUMU HEMETAJIaMH), aMOHIaKy
(B3aEMO/IIs 3 KUCHEM, BOJIOI0, KUCIOTaMH), COJICH aMOHIIO (B3aEMOMIS 3
Jyram, COJSIMH), HITPATHOI KHUCJIOTH (B3a€EMOis 3 MeETajlaMu,
OCHOBHMMHM OKCHJIAMH, OCHOBaMHU, aM(OTEPHUMHU CIIOJTyKaMH, COJISIMHU),
Hitporen (IV) okxcumy ta ¢ocdop (V) okcuny (B3aemomis 3 BOIOIO,
OCHOBHUMH OKCHJaMH, OCHOBaMH), opTodochaTHOi KUCITOTH (B3aEMOIis
3 MeTaJlaMH, OCHOBHHMH OKCHIaMH, OCHOBAaMH, COJISIMH), PIBHSHHSI
peaKIlii, Kl XapaKTepHu3yI0Th B3a€EMOIIEPETBOPEHHS CEPEAHIX 1 KUCITUX
opto-docdatiB; pIBHIHHA PEAKIId TEPMIYHOTO PO3KIIALy COJIEH aMOHIIO
(xsmopuay, HiTpaTy, KapOOHATy Ta TiAporeHkapOoOHaTy) Ta HITPATIB:
PIBHSHHA peakiliii 100yBaHHs aMOHiaKy, HiTpaTHOI Ta opTodocdaTHOi
KUCJIOT y Jsabopatopii. XapakTepuzyBaTH CKJaJ 1 OyJOBY MNPOCTUX
peuoBuH Dochopy (uepBoHoro i1 Outoro Qocdopy), HaWBaKIUBIII
rajiy3l 3acTOCyBaHHS a30Ty (BUPOOHHUIITBO aMOHIaKy, CTBOPECHHS
HU3BKUX TeMIlepaTyp), aMmoHiaky (J0OyBaHHS HITPATHOI KHCIIOTH,
BUPOOHUITBO JOOpPWB, HAIIATUPHOIO CIHPTY), HITPATHOI KHUCIOTH
(BUpOOHULTBO JOOpUB, BUOYXOBHUX PEUOBHH, HITPOT€HOBMICHUX
OpraHIYHUX CIIOJIYK), HITpaTiB (BUPOOHMIITBO JOOPUB, BHUOYXOBHUX
peyoBuH), optodocdaTHoi KuciaoTu Ta opTodocdariB (BUPOOHUIITBO
n00puB). [lopiBHIOBaTH XIMIYHY aKTHBHICTh a30TY, YEPBOHOIO 1 O1JI0TO
dbochopy. 3actocoByBaTH 3HAHHS JJIsi BHOOPY CIOCOOY BHSBIICHHS
aMOH1aKy, HOHIB aMOHit0 Ta opTodocdaT-ioHiB (y po3UHHI).

2.3.4. Kapoon i Cuniyii

Juamu. Ilpocti peuoBunu KapOony; azacopOris, aacopOIiiiHi
BJIACTUBOCTI aKTUBOBAHOT'O BYTULIS; XIMIUHI (DOPMYJIM HAMBaXIUBILIAX
cnonyk KapOony 1 Cuminito; pi3udHi Ta XiMIYHI BIACTUBOCTI BYIJICIIO,
cuiimito, okcuaiB Kapbony, xap6OonartiB, cummiii(IV) oxcuny,;
CWJIIKaTHOI KMCJIOTH, CHIIIKATIB; ciocoOu no0yBaHHs okcuiaiB KapOony,
B J1a0OpaTopii; HAMBAXKIIMBIIII Taly3l 3aCTOCYBaHHs ailMaszy, rpadirty,
AKTUBOBAHOTO BYTLILIIA, OKCH/IIB KapOony, KapOOHATIB,
rigporenkapOonartis, cumii(IV) okcuy, CUIIKaTIB; SIKICHI peakiii 11
BUSIBJICHHS] KapOOHAT- 1 CHIIIKAT-10HIB.

Bmimu. Cxnagatu piBHSHHA peakiliii, XapaKTepHHUX ISl BYTJIELIO 1
CUJIIIIIO0 (B3a€EMOJIIS 3 aKTUBHUMM METajlaMd 1 HeMeTajJaMH, OKCHIaMHU
MeTaIYHUX eneMeHTiB), kapOoH(II) okcuay (B3aemomis 3 KHCHEM,
OKCHJIaMU METAJIIYHUX eJeMeHTIB), kapOoH(IV) okcuny (B3aemonisa 3
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BOJIOI0, OCHOBHUMHM OKCHJIAMH, JTyramu, Byrienem), cumiiii(IV) oxcumy
(B3aeMoAisi 3 OCHOBHUMH OKCHIAMH, JIyTaMH); DPIBHSHHS peakilii
B3a€MOIIEPETBOPEHHSI CEPEHIX 1 KHCIUX KapOOHATIB, TEPMIUYHOIO
po3Kiialy KapOOHaTIiB 1 TiIPOreHKapOOHATIB, JO0OyBaHHS OKCH/IIB
KapOony B naboparopii. Xapakrepu3yBatu ckiiaja, OygoBy 1 (i3uuHi
BJIACTUBOCTI TpocTux peuoBuH KapOony (rpadit, ammas, kapOiH),
HaWBaXJIMBIII rady3l 3acToCyBaHHA anmazy (y p13aJIBHI/IX 1
nutipyBadbHUX 1HCTpYMEHTax), Tpadity (y BHPOOHHUIITBI OJIBIIIB,
€JICKTPO/IIB), aKTUBOBAHOI'O BYTULIA (B MEIUIIMHI, y MPOTUTa3ax, s
ouuilleHHs Boau), okcuaiB Kapbony (CO sk BigHoBHHMK, CO, - y
BUPOOHHUIITBI  COAM, IYKPY, Ta30BaHUX HAIoOiB, HANOBHIOBAaY
BOTHETaCHUKIB), HATpiil TigporeHkapOoHaTy, kapOoHaTiB Kanbiio Ta
Hatpito, cummii(IV) oxcuay (BUpOOHMUTBO CKJa, OyAiBEIbHUX
MatepiajiB), CUIIKaTIB (CKJIaI0OB1 IIEMEHTY, KEpaMiKH, OPILEIISTHH, PIJIKE
CKJI0). 3acTOCOBYBaTWM 3HaHHS i1 BHOOpPY cCHOcoOy BHSBICHHS
kapOoH(IV) okcuay, kapOoHaT- 1 CUTIKAT-10HIB (Y PO34YHHI).

11



3. Opraniuna ximist

3.1.Teopemuuni ocnosu op2aniuHoi Ximii

Juamu. HaliBaXnuBilll  €JIEMEHTU-OPraHOT€HH, MPUPOAHI  Ta
CUHTETUYHI OpraHiuHi CHOJyKd. MounekynspHa OyaoBa OpraHIYHUX
croyk. XiMIYHUH 3B’SI30K y MOJIEKYJIaX OpraHiuHUX CIOJYK: €Hepris,
JIOBKHWHA, MPOCTOPOBA HAMNPSIMICHICTh, MOJSPHICTh. G-3B’A30K 1 7-
3B’s130K. OpuHapHUil, KpaTHl (MOABIMHUM, MOTPIAHUI), apOMaTUYHUN
3B’s3ku. [iGpHan3aris eIeKTpoHHHUX opbitaneil atoma Kap6owy; sp°-,
sp>-, sp- ribpuamsauii. Kimacudikamis opraHiuHuX CIONYK 3a GYLOBOIO
KapOOHOBOTO JaHLIoTa 1 HasSBHICTIO XapaKTEePUCTUYHUX
(pyHKIIOHANBHKUX) TPYIL. SIBHUIE TOMOJIOTIi: TOMOJIOTH, TOMOJOTTYHHM
psn, roMojoriuHa pizHuig. Kiacu opraHiyHuX CrHojiyk. 3arajibHi
dbopMyJid TOMOJIOTIYHUX PAJIB 1 KJIAclB OpraHiyHuX crnojiyk. [ToHaTTs
NEPBUHHUN (BTOPUHHUI, TPETUHHUMN, 4deTBEepTHHHUI)aToM KapOony.
HomeHknatypa opraHiyHux croojiyk. SBuie 13omepii, 130MepH,
CTPYKTYypHa Ta MPOCTOpPOBa (r€OMETpUYHa, a00 IMC-, TPAHC-) 130Mepisl.
B3aeMHmii BmIMB atoMiB ab0 Tpyn aTOMIB Y MOJIEKYJIaX OpraHIYHUX
cnosyk. Knacudikamiss XiMiyHUX peakiiii B opraHiuHii Ximii (peakiii
MIpUETHAHHS, 3aMIIISHHS, 130MepHu3aIlii).

Bmimu. Buznadatu HaiiBaxiuBimi eineMentu-opranorenu (C, H, O, N,
S, P). Po3pi3HaTH 3a XapakTepHUMH O3HAKaMH HEOPTaHIYHI1 i OpraHivHI
CHOJIYyKM,  TNPUPOAHI ~ Ta  CHUHTETUYHI  OPraHiuHl  CIOJIYKH.
XapakTtepu3yBalld ~ KpaTHICTb, MOJISIPHICTH  a00  HEMOJSPHICTH
KOBAQJICHTHOTO 3B 513Ky B MOJIEKYJIaX OpPTaHIYHUX CIIOIYK, G-3B’S30K 1 T-
3B’S130K 3a crocoOoM yTBOpeHHs. llopiBHIOBaTH OAMHApHI, MOJBIiiHI,
MOTPIMHI Ta apoMaTH4HI 3B’SI3KM 3a CHEPri€l0 1 JOBXKHHOI Ta
IIPOCTOPOBOIO  HAMNPSMIICHICTIO. AHaJi3yBaTH peakiiiHy 3/aTHICTh
OpraHIYHUX CIOJIYK 13 PI3HUMHU THUIIaMH 3B’s3KiB. BuzHauatu Tunu
riopuau3aiii Ta MOPOCTOPOBY OpPIEHTAIIID TIOPUAHUX EIEKTPOHHUX
opOitaneit aromiB KapOoHy B MoOJeKyJlax OpraHIYHHUX CIOJYK.
KnacudikyBaTu opraniusi croiayku 3a OyJJ0BOI0 KapOOHOBOTO JIAHIIOTa
Ha HACUYECHI BYTJIEBOJIHI allMKJIIIYHOI OY/IOBM - aJIKaHW, HCHACUYEHI BYT-
JICBOJIHI alMKJIIYHOI OyJOBHU - aJIKEHU, aJKiHU; IUKIIYHI BYTJICBOJHI -
IUKIJIOAJKAHU Ta apeHU; 3a HASBHICTIO XapaKTEPUCTUUHUX ((PyHKIIIO-
HaJIbHUX) TPyHn Ha COUPTH, (PEHOJ, TaJOreHOAJIKaHW, ajibJer1IH,
KapOOHOB1 KHCJIOTH, €CTepH, aMiHH, AaMIHOKUCIOTH. Bu3Hauatu
TOMOJIOTH BYIJIEBOJHIB Ta iX MOX1AHUX. PO3PI3HATH TOMOJIOTIYHI PSIH 1
KJIaCH OpraHiyHUX CIIOJyK. YCTaHOBJIIOBAaTH BIAMOBIHOCTI MDXK
MpeJICTaBHUKAMU TOMOJIOTIYHHX PSIAIB Ta iX 3arajbHUMHU (popMyiamu,
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KJlacaMM  OpraHIYHUX  CIOJAYyK Ta  iX  XapaKTepUCTHYHHMHU
(byHKIIOHANTBEHUMU) TpynamMu. Bu3Hauat y MOJEKyJlaXx OpraHiuHUX
CIIOYK Ppi3HOi OyJdOBM TIEPBUHHWM, BTOPUHHUHN, TPETUHHHUM,
yeTBepTUHHUM aromu KapOony. HasuBatu oOpra”iuHi CHOJyKH 3a
CTPYKTYpHUMH (opMmysiamu, BUKOPUCTOBYIOUM HoMmeHkiatypy [UPAC.
Cknagat CTpyKTYypHI GOpMYJIM OpraHigYHUX CIOJIYK 33 Ha3BaMU 3T1HO
3 HoMeHkjnatyporo [UPAC. Busznauatu i130Mepu 3a CTPYKTypHUMHU
dbopmynamu. Po3pi3HATH CTPYKTYpHI Ta IPOCTOPOBi (TeoMeTpuyHi, abo
IIMC- 1 TpaHC-) 130MEpHU. Y CTAHOBJIIOBATH BIJIMIHHOCTI MIXK 130Me€paMH 1
rOMOJIOTAaMH 3a SIKICHUM 1 KIJIBKICHMM CKJIaJ0M, OyJOBOIO MOJICKYI.
YcraHOBMIOBAaTH 3B’SI30K MK OYyJIOBOIO 1 BJIACTMBOCTSIMU OpPTaHIYHUX
CIOJIYK 3 YypaxyBaHHSIM TEPEPO3NOAUTY €JIEKTPOHHOI TYCTHUHHM Ha
NPUKIIagax MporeHy (MpUEIHAHHS TAJIOTCHOBOJHIB Ta BOAM 3TiTHO 13
npaBusiom B. MapkoBHuKoBa); cnupTiB (TMOAIOHICT JO KHCIIOT);
dbenonmy (KHCIOTHI BIIACTUBOCTI, 3JIaTHICTh M0 PEaKIid 3aMilllcHHS Y
OCH3EHOBOMY KiJIblll); HACUUYEHUX OJHOOCHOBHUX KapOOHOBHUX KHUCJIOT
(KUCTIOTHI BJIACTUBOCTI), aMiHIB (OCHOBHI BJIACTUBOCTI, 3/IaTHICTh
aHUTIHY J0 peakiii 3aMilieHHs Yy O€H3€HOBOMY KiJiblli). AHali3yBaTu
XiMIYHy OyJOBY OpraHiYHHMX CIOJIYK, BHKOPHCTOBYIOUM OCHOBHI
nosnoxxkeHHs teopii O. byrneposa. [IporHo3yBatu peakiiiiHy 34aTHICTb
OpPraHIYHUX CIOJYK, BUKOPUCTOBYIOUYHM TOHSATTS MPO B3a€EMHUI BILUIUB
aToMiB abo rpymn aromiB y Mojekynax. KnacudikyBatu peakiiii 3a
y4acTIO OpPraHIYHUX CIHOJYK (3aMilllEHHS, MPUETHAHHS, BIIUICILICHHS,
130Mepu3allii). YCTaHOBIIOBAaTH 3B’SI3KM MK OyJOBOIO MOJIEKYI
OpraHIYHUX CHOJIYK Ta 1X 3IaTHICTIO BCTYIATH B PEAKIii IEBHOTO THUILY.
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3.2. By2negoomi 3.2.1. Ankanu

3namu. 3aranbHa ¢Qopmysa alikaHiB, IX HOMEHKIATypa, 130Mepis,
OyoBa MoJieKyJ1, (hi3W4HI Ta XIMI4HI BJACTUBOCTI, CIOCOOM JOOYBaHHSI,
3aCTOCYBaHHS.

Bmimu. Hazuatu nepuni 10 mpeAcTaBHUKIB TOMOJIOTIYHOTO PAIY
ankaHiB 3a HoMeHkjatyporo IUPAC. Cknagatu MOJEKyJsipHI Ta
CTPYKTYpHI (POpMYJIM aJKaHiB; PIBHSAHHS Peakxiliil, 10 XapaKTEePU3YIOTh
XIMIYHI BJIACTUBOCTI ajKaHIB (peakilisa 3aMmillleHHs Ha IpUKIadi
XJIOPYBaHHSI METaHy, IOBHE OKHCHEHHS ajKaHiB ab00 YacTKOBE
OKHMCHEHHS METaHY, TEPMIYHHI PO3KJIaJl METaHy, KPEKIiHT, 130MepH3allis
aJIKaHiB), TJabopaTopHUi crnocid 100yBaHHS METaHy (3 HaATpiil alerary,
aIOMiHil Kap6iny). [I0SCHIOBATH SIBUILE SP°-TiOPUAN3ALI] eICKTPOHHIX
opOitasieit aromiB KapOoHy B Moiekynax ankadiB. IlopiBHIoBaTH
G13UYHI BIACTUBOCTI aJKaHIB HAa TMPUKIAAl X TEMMeparyp KHUIIHHS i
TJIaBJICHHS.

OOTIpYHTOBYBATH 3QJICKHICTh MK arperaTHUM CTaHOM 3a HOPMaJIbHUX
yMOB, TeMIIEpaTypaMu TUIABJICHHS 1 KUIMIHHS aJIKaHIB Ta iX BIAHOCHOIO
MOJIEKYJIIPHOIO Macolo; 3/aTHICTh aJKaHIB JO PEakIliid 3aMiIlleHHS 3a
CIICKTPOHHOIO OyJ0OBOIO MOJICKYJI, 3aCTOCYBaHHS allkaHiB (TIaJIMBO,
najbHEe, PO3YMHHUKHU, JIO00OyBaHHS CaXl, BOJHIO, TaJOTr€HOAJIKAHIB)
iXHIMH BJIACTUBOCTSIMU. Y CTAHOBIIOBAaTH 3B SI3KM  MDK  OyJ0BOIO
MOJIEKYJI 1 BJIACTUBOCTSIMU AJIKAHIB.

3.2.2. Ankenu.

Jnamu. 3aranbHa (opMyna, alKeHiB, IX HOMEHKJATypa, 130Mepis,
OymoBa MOJEKYJ, XIMI4HI BJIACTUBOCTI, CIOCOOM  J0OYyBaHHS,
3aCTOCYBAHHSI; IKICHI peakKilil Ha MOJBINHUI 3B’ S30K.

Bmimu. Busznadyatu CTpPYKTypHI 130Me€pU alIKeHIB 1 3a OyI0BOIO
KapOOHOBOTO  JIAHIIOTA,  PO3TAIlyBaHHSAM  IOJBIMHOTO  3B’SI3KY;
MDKTPYIIOBI (QJIKEHU 1 MUKJIOAIKAHHW) Ta MPOCTOPOBI (T€OMETPUYHI, 200
uc-, Tpanc-) i3omepu. HasuBatu ankenu 3a HomeHkiaryporo [UPAC.
Cknagaty MOJEKYISIpHI, CTPYKTYpHI OPMYJIN alIKEHIB; PIBHSIHHS peak-
I, 1[I0 XapakTepHU3yIOTh XIMIYHI BJIACTUBOCTI €TEHY Ta TMPOIEHY
(peakiii mpueTHAHHS BOJHIO, TaJOTCHIB, TaJOTCHOBOJHIB, BOJIH;
MOJIIMEPU3allisi, YaCTKOBE OKHCHEHHS €TeHy Ta IIOBHE OKHCHEHHS
aJKEHIB), MPOMHUCIIOBI Ta Ja0OpaTOpHI CHOCOOM J0O0yBaHHS aJIKCHIB
(TepMiuyHHUM KpEKIHT ajikaHIB, JETIIPyBaHHS aJKaHiB, AerigpaTallis
HACUYEHUX OJHOATOMHUX CHUPTIB, B3aEMOI TaJIOT€HOAJKaHIB 3i
CIIUPTOBUM PO3UYMHOM JIYTYy, PEaKIlii ajKiHIB 3 BOJHEM), JO0OYyBaHHS
eTeHy B Jjabopartopii (Aerigpartailis CHOUPTIB, JJOYKHUH TIIpOi3
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TaJIOTEHNOX1IHUX ankaHiB). [losicHIoBaTH siBUILE spz-ri6pnzm3aui'1'
€JIEKTPOHHUX opOiTasneil atomiB KapOoHy B MOJIEKyJiax ajaKeHiB.
3acTocOBYBaTH 3HAHHS JUIsi BHOOpPY CMOCOOY BHSIBJICHHS €TEHY
(B3aemomiss 3 OpOMHOIO  BOJOIO, BOJHUM  PO3YMHOM  Kajid
MEpMaHTaHaTy), AJIKeHIB (B3a€MO/IisI 3 OPOMHOIO BOJOIO).
OOrpyHTOBYBaTH 3aCTOCYBaHHSI aJIKEHIB (BUPOOHUIITBO MOJIETUIICHY,
MOJIIMIPOIIJICHY, €TaHomy, 1,2-TIuXJIopoeTaHy) IXHIMH BIACTHUBOCTIMHU.
VYcranoBaoBaTH 3B’SI3KM MK OYyJIOBOIO Ta 3[aTHICTIO aJIK€HIB J0
peakiliii mpuegHaHHA. AHaII3yBaTU TMPUETHAHHS TaJOr€HOBOJHIB Ta
BOAM 70 TPOIEHY 3TiHO 3 MEPEePO3NOIIIOM EJIEKTPOHHOI T'YCTUHHU B
Mosiekyi (mpasmwio B. MapkoBHUKOBA).

3.2.3. Ankinu

Juamu. 3aranbHa ¢Gopmysia aiKiHIB, iX HOMEHKIATypa, 130Mepis,
OymoBa MOJIEKYJ; XIMIYHI BJIACTUBOCTI Ta CMOCOOM AOOYBaHHS €THHY,
SKICHI peakIlii Ha MOTPiHUMN 3B’ SI30K.

Bmimu. BusHauaTu CTPYKTYpHI 130Me€pU ajlKIHIB 32 OyJI0BOIO
KapOOHOBOTO JIAHIIIOTA, PO3TAIIyBaHHSIM MOTPIAHOTO 3B’ s13Ky. HazuBaTu
ankinn 3a HomeHkiJatyporo I[UPAC. Ckiamatu MOJIEKYJSIpHI Ta
CTPYKTYpHI ()OpMYJIM aJIKIHIB; PIBHSIHHS PEAKI[iH, 0 XapaKTEPU3YIOTh
XIMIYHI ~ BJIACTHBOCTI alleTWIEHy (peakilii TpUETHAHHS BOJIHIO,
raJIoreHiB, TaJoreHOBOAHIB, Boau (peakiiss M. Kydeposa); peakiii
3aMIIICHHS - B3aEMOJIiS 3 HATpPieEM, aMOHIaYHUM po3uynHOM apreHTyM(])
OKCHJly; TpUMEpH3allisl alleTUICHy, IIOBHE OKHCHEHHsS aJKiHIB 1
YaCTKOBE OKMCHEHHS alleTUJICHY ), TPOMUCIIOB] Ta 1Ja0OpaTOpHi CIIOcoOu
n00yBaHHS arleTHIICHY (TEPMIYHHMIA PO3KJIaJl METaHy, B3a€MOJIis KaJIbIIii
alueTWICHIAY 3 BOJOIO, peakmis 1,2-AuxJIopoeTaHy 31 CHOUPTOBUM
po3unHoM Jyry. OOIpyHTOBYBaTH 3aCTOCYBaHHS alleTWIEHY (Tra3oBe
pizaHHs Ta 3BaproBaHHA MetaniB). JloOyBaHHS  BIHUIXJIOpUAY,
MOJI1BIHUIXJIOPHUTY, OIITOBOTO aJbJIeTITy) 3YMOBJICHE Horo
BiacTUBOCTSIMU. [losicHIOBaTH siBUILlE SP-TIOpUIU3AIl EIEKTPOHHUX
opOitasieil atomiB KapOoHy B MoOJEKyliaXx aJiKiHIB. 3aCTOCOBYBATH
3HaHHS [JI1 BUOOpPY cmocoOy BHSBICHHS alETWICHY (B3aeEMOMISA 3
OpOMHOI0 BOJIOI0, BOJIHUM PO3YMHOM Kajliii IepMaHTaHaTy, aMOHIaYHUM
po3urHoM apreHTyM(I) okcuy), ainkiHiB, 10 MICTSTh Y CKJIaJll MOJIEKYJI
C-H 3B’sa3ku (B3aeMofis 3 OpOMHOIO BOJIOI0, aMOHIAYHHM PO3YMHOM
apreatym(I) oxcuny). IlopiBHIOBaTH peakiiiiiHy 3/IaTHICTh €TEHY 1 €TUHY
B pEAKUISIX NpHUEIHAHHS. YCTAHOBIIOBATH 3B’SI30K MDK OyJIOBOIO Ta
3IaTHICTIO alleTUJICHY JI0 PEaKIlii IpUeIHAHHS, 3aMIILICHHS.

3.2.4. Apomamuuni ey2neeooni. benzen
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3namu. 3aranbHa (QopMmylia apeHiB TOMOJIOTIYHOTO psay OCH3EHY.
bynoBa, BIacTUBOCTI, CHOCOOM J0OyBaHHS O€H3€HY, NOHSTTS IIPO
apoMaTH4HI 3B’ S3KH, OTT-CICKTPOHHY CUCTEMY ).

Bmimu. Cxiianatyd MOJIEKYJIIpHY Ta CTPYKTYpHY (opMynu OeH3eHy,
PIBHSIHHSI pPEakIliid, 10 XapaKTepU3yIOTh XIMIUHI BJIACTUBOCTI OCH3EHY
(peakii 3aMmilIEHHS 3a Y4YacTi0 TalloreHiB (y NPHUCYTHOCTI PI3HUX
KaTaji3aTopiB), peakiii mpueIHaHHS - TiapyBaHHS Ta XyopyBaHHs (hv),
OKHUCHEHHS), J00yBaHHS OCH3€HY B MPOMUCIOBOCTI (KaTaldiTU4YHE
JEriApyBaHHSl TEKCaHy, IUKIOTEKCaHy, TpUMEpH3allisl aleTHICHY).
Po3pi3HsATH HeHacuuyeHi Ta apomaTuyHi ByriaeBojHl. IlosicHioBaTH
SIBULIE SP°-TiOpHaM3alii eIeKTpOHHUX opbitameil aromiB KapGony B
MOJIEKYJII O€H3eHy, CTIMKICTh OC€H3eHy J0 [ii OKHCHHKIB Ta MHOTo
3IaTHICTD /10 PEaKIliid 3aMIIICHHS.

[TopiBHIOBaTH 3B’s3kM Mk aTomamu KapOony B Mosekyiax OeH3eHy,
aJIKaHIB 1 aJKEHIB, PEaKIiiHy 34aTHICTh OCH3EHY, aJIKaHIB 1 AJIKEHIB y
peaKIisSIX 3aMillIeHHS Ta OKUCHEHHS.

3.2.5. IIpupooni oixcepena 8yzneeoonie ma ixus nepepooka.

Junamu. Hadra, npuponHuil Ta cynyTHii HadTOBHM ra3u, Byruuis, ix
CKJIaJl: KPEKIHT 1 apomaTu3allisi HaQTu Ta HaQTONpPOAYKTIB, IeTOHALIIHA
CTIMKICTh OCH3MHY, OKTAaHOBE YHUCJIO; MepepoOKa BYyTULIA; mpoliieMu
n00yBaHHS PIAKOTO MaJbHOTO 3 BYTULIA Ta aJbTEPHATUBHUX JIKEPE.
Bmimu. HazuBatu npoyKTu nepepoOKd HapTH Ta Kam’sSTHOTO BYT1JLISL.
HaBonutn mnpukinaay BUKOPUCTAaHHSA INPUPOAHOI  BYIJIEBOIHEBOI
CUPOBUHHU SIK JIKEpeJia OpraHIuYHUX CIIOJIYK.

Ckrnanatyd piBHSHHS peakiliii, 1o BiAOYyBalOThCS Mij Yac CHaJTIOBaHHS
npupoAHoro raszy. Po3pi3HsTH peakiii, sKi BIJOYBarOThCS MiJ 4ac
KPEKIHTy Ta apomaru3ailii ByrjeBojHIB. [lopiBHIOBaTH AETOHAIINHY
CTIMKICTh OC€H3MHIB 3 YpaXyBaHHSM iX OKTAHOBUX YHCEIL.

3.3. OKcuzeno6MmMicHi Op2anivyHi CROJIYKU.

3.3.1. Cnupmu.

Jnamu.  XapakrepucthuHa  ((QyHKI[IOHaJbHA) Tpymna  CHUPTIB.
Knacudikamiss cnuptiB. 3araiibHa ¢opMysia OJHOATOMHUX HACUUYCHUX
cnupTiB. bynoBa, HOMeHKnaTypa, 130Mepis, BJIACTUBOCTI, CIOCOOH
n00yBaHHS Ta 3acTocyBaHHs. [IOHATTS TpPO BOJHEBUM 3B’SI30K.
ETuneHrnikosb Ta mIinepos Ik IpeACTaBHUKU 0araToaTOMHUX CIUPTIB;
SKICHA peakilisi Ha 0araToaToOMH1 CIIUPTH.

Bmimu. BusznadyaTu CTPYKTYpHI 130MEpH OJHOATOMHHMX HACHUYECHHX
CIIUPTIB 3a OyJOBOIO KapOOHOBOI'O JIAHIIOTa, PO3TalllyBaHHSIM
TIAPOKCUIIBHOT TPyNUu Ta MDKKIacoBl 13oMepu (erepu). Haszuatu
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OJIHOATOMHI HAaCHM4€Hl1 CHUPTH, & TAKOX E€THJICHIJIIKOJIb 1 TIILEpoa 3a
HoMmenknaryporo IUPAC. KrnacudikyBatu cnupTa 3a OyJ0BOIO
KapOOHOBOTO JIAHIIOTA - HACH4YEHI, HEHAaCH4YeHl, 3a KIUIbKICTIO
TIIPOKCWIBHUX TPyIN - OAHO- 1 0araToaroMHi, 3a NPUPOAOI0 ATOMIB
KapOoHy, 3 SKHMH CHOJIydY€HAa TIJIPOKCWIbHA Tpyla, IEPBUHHI,
BTOPUHHI, TpeTWHHI cnupTu. CkiIagaTd MOJEKYJSpHI, CTPYKTYpHi
dbopMyIu CHOUPTIB, PIBHSHHS pEakKiliii, IO BiIOOpaxarTh XiIMIUHI
BJIACTUBOCTI HACHYEHUX OJHOATOMHMX CIHPTIB 1 Tiinepoy (peakiii
3aMIIICHHSI B3a€MOJIisI 3 AKTUBHUMHM MeETajlaMH, TaJIOr€HOBOIHSIMH,
ectepudikanis, MIDKMOJIEKYJISIpHA Jerigpararis,
BHYTPIIITHEOMOJICKYJISIPHA ~ JETiApartarfisi, YacTKOBE Ta  IIOBHE
OKHCHEHHS), MPOMMCJIOBI CriocoOm ma00yBaHHS MeTaHONy (i3 CHHTE3-
razy), €ra”ojly (TripaTali€lo eTeHy, (EepMEHTATUBHUM OpPOIHHIM
TJIFOKO3H, BIIHOBJICHHSIM €TaHAII0) 1 JIaOOpaTopHI criocoOu A00yBaHHS
CupTIB (T1APOITI3 TAIOT€HOAIKAHIB). XapaKTepu3yBaTu CKIal 1 OyJq0By
MOJICKYJT ~ OJHOAQTOMHHUX HacHYeHUX cuupTiB. OOIpyHTOBYBaTH
3aCTOCYBaHHS €TaHONy (700yBaHHS OIITOBOI KHUCIOTH, JI€THUIOBOTO
eTepy) Ta  MeTaHoily  (moOyBaHHsS  (dopMmaibpieriay)  iXHIMH
BiIacTuBocTsIMU. I[lopiBHIOBaTH (i3WUHI BIACTUBOCTI (TEeMIIEpaTypu
KUIIHHSA, PO3YMHHICTH Y BOJI) OJHOAQTOMHUX HACHYEHUX CIHUPTIB 1
BIJIMOBIIHMX  alIKaHIB, METAHOJNy, €TaHOJy, CTWICHIJIIKOIIO Ta
TIIIEePOTy; aKTHUBHICTh OJHOATOMHHMX HACHYEHUX CIHPTIB, BOIU 1
HEOPraHIYHMX KHUCIOT y peakImisfsx 13 Jy)XHUMH  MeTajlaMu.
YcTaHOBIOBATH 3B A3KM MDK €JIEKTPOHHOIO OyJOBOIO  MOJEKYJ
OJIHOATOMHUX HACHYEHUX CIUPTIB Ta iXHIMU (PI3UYHUMHU 1 XIMIYHUMH
BJIacTUBOCTAMHU. CKJIagaTH PIBHSAHHSA peaklii, 10 BiI0Opa)karTh
XIMIYHI BJIACTUBOCTI E€TWUJICHTJIIKONIO Ta TINeposy (B3aeMomisa 3
HatpieM, kynpyMm (II) rigpokcumom (0Oe3 3amucy piBHSIHHS peakiili),
MOBHE OKWCHEHHA); 1 TIILEpOay (B3aEMOIS 3 HITPATHOIO KHUCIIOTOIO,
BUIIUMU HACUYCHHMHU Ta HEHACUUYCHHUMHU KapOOHOBHMH KHCJIOTaMHU):
N00YBaHHS TIIIEPOTY (OMUJIEHHS KUPIB). Y CTAaHOBJIIOBATH 3B’ SI3KU M1k
Oy/Z0BOIO MOJIEKYJ 0araToaTOMHHUX CIHPTIB Ta iX BJIACTHUBOCTSIMH.
3acTOCOBYBAaTH 3HAHHS JJI1 BUOOPY cIOCOOY BUSIBIICHHSI 0araToaTOMHHUX
cnuptiB (B3aemois 3 kynpyM(Il) rizpokcuiom).

3.3.2. @enon.

Juamu.  Dopmyna  denony. bymoBa  mosekynu  ¢eHoOIy,
xapaktepuctuyHa ((pyHKIloHaIBbHA) Tpyna B Hik; BJIACTUBOCTI,
N00yBaHHsI, 3aCTOCYBaHHSI; SIKICHI peakiiii Ha (HeHO.

Bmimu. Ckinanati MOJEKYISPHY, CTPYKTYpHY QopMmynau QeHoiy;
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pPIBHSIHHSL peakiliii, 10 BigoOpaxaloTh XIMIYHI BJIACTUBOCTI (PeHOITY
(peaxiiii 3a y4acTIO T1IIPOKCUIIBHOI TPYIH - B3a€EMO/IiS 3 HATPIEM, HATPIH
T1APOKCUIOM; peakilii 3a yd4acTio OCH3€HOBOTO KUIBI - B3a€EMOIIS 3
OpOMHOIO BOJIOIO, HITPATHOI KHCJIOTOK), MWoro 1g00yBaHHS B
MPOMUCIIOBOCTI (Tipoiii3 XJ1opoOeH3eHy). OOrpyHTOBYBaTH B3a€EMHUM
BIUIMB T1APOKCUIBHOI IPyNH 1 OEH3€HOBOIO KUIbLIS B MOJIEKYJIl (peHoy.
[TopiBHIOBAaTH KHMCIIOTHI BJIACTHUBOCTI CHUPTIB, ()EHOTY 1 KapOOHATHOI
KHCJIOTH; 3/IaTHICTh O€H3eHy 1 (EeHONy [0 peakiiiid 3aMileHHS.
YcraHoBmOBaTH 3B’SI3KM Mk OyJ0BOIO MOJIEKYJIM (eHosy 1 Horo
BJIACTUBOCTSIMHU. 3aCTOCOBYBaTH 3HAHHSA i1 BHOOpPYy cmocoOy
BusiBjieHHs1 (eHonmy (B3aemomis 3 ¢epym(Ill) xmopumom, OGpomMHOIO
BOJIOKO).

3.3.3. Anvoeziou.

3namu. 3aranbHa Qopmyna anpuaeriaiB. bymoBa Moniekyn anbaerijis,
xapakrtepuctuyHa ((QyHKI[IOHaIbHA) Tpyna, HOMEHKJIATypa, 130Mepis,
BJIACTUBOCTI, JOOYBaHHS, 3aCTOCYBAHHS; SIKICHI peaKkilii Ha aJbJETIIHY
rpyIy.

Bmimu. Busnauatu CTpyKTYpHI 130MEpH ajibJErifiB 3a OyJI0BOIO
KapOOHOBOro JjaHItora. HasuBatu anpaerimum 3a HOMEHKIATYPOIO
IUPAC. HaBoauTu TmpuKIaad 3acTOCYBaHHS eTaHamio (q00yBaHHS
OLITOBOi KHCIJIOTH, €TWJIOBOTO CHOUPTY) Ta MeTaHamo (J100yBaHHS
dbopmMaltiHy, ypoTpOIiHy) iXHIMHU BlIacTUBOCTSIMU. CKiIaJaTu CTPYKTYpPHI
dbopMyIu MOJEKYJ albJIEeTiIIB Ta iX CTPYKTYPHUX 130MEPIB; PIBHIHHS
peakiiii, 10 BigoOpakarOThb XIMIYHI  BJIACTUBOCTI  aJIbJIET1IIB
(BIIHOBJICHHSI, YaCTKOBE OKHUCHEHHsSI), JOOyBaHHS €TaHAIIO B
MPOMUCIIOBOCTI (TiapaTaliero aneTuieHy 3a peakuiero M. Kydeposa) i
naboparopii (OKMCHEHHSIM €TaHOJNy); 3aCTOCOBYBAaTHM 3HAHHS IS
BUOOpPY CHOCOOY BUSIBIICHHSI ajbJETIIB 3a SKICHUMU pPEaKIlsIMHU -
B3a€MO/IISI 3 aMoHiauHUM po3unHoM apreHTyM(I) oxcuny, xkympym(Il)
T1APOKCHUJIOM.

3.3.4. Kapoonoei kuciomu

Inamu. XapaktepuctTuyHa ((PyHKI[IOHAIBHA) Tpyna KapOOHOBHX
kucior. Krnacudikaiiss kapOOHOBUX KHUCJIOT. 3arajibHa dopmyna
HACHYEHUX OTHOOCHOBHUX  KapOOHOBHUX  KHCIIOT. bynoga,
HOMEHKJIAaTypa, 130Mepis OJHOOCHOBHMX KapOOHOBUX  KHCIOT,
BJIACTUBOCTI, I0OyBaHHS, 3aCTOCYBaHHS.

Buimu. BuszHauuTh CTPYKTYpHI 130ME€pHM HACHYCHHUX OJHOOCHOBHHX
KapOOHOBHUX KHUCJOT 3a OyJ0BOI KapOOHOBOI'O JIAHI[IOTa, MiXKKJIACOBI
13omMepu (ectepu). Haszuatu 3a HomeHnkiatryporo IUPAC Hacuueni
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OJIHOOCHOBHI KapOOHOBI KHCJIOTH, /1aBaTH TPUBIaJIbHI HA3BU MEPIIUM
TPhOM  OJHOOCHOBHMM KapOoHOBUM kuciotraMm. KiacudikyBatu
KapOOHOB1 KHCJIOTH 3a OYy/JO0BOIO KapOOHOBOIO JAaHIIOTa (HACHUYEHI,
HEHACHYEH1), KUIBKICTIO KapOOKCWJIBHUX Tpyl (OJHO-, JBOXOCHOBHI) 1
KiIbKicTIO aTroMiB KapOoHy B ix Mosiekynax (Hukui, Buili). Ckiagatu
dbopMyau  CTPYKTYpHHX  130MEpIB  HACHYEHHUX  OJHOOCHOBHHX
KapOOHOBUX KHCIIOT; PIBHAHHS PEAKIIA, 10 BiA0Opa)kal0Th XiIMiYHI
BJIACTUBOCTI KapOOHOBUX KHUCJOT (B3a€EMOJis 3 aKTUBHUMU METaJIaMH,
OCHOBHUMHU OKCHJAaMH, OCHOBaMHU, COJSIMU KapOOHATHOI KHUCIIOTH,
COUpTaMu); PpIBHSAHHS peakiiii J00yBaHHS METAaHOBOI KHCIOTH
(okucHeHHsT MeTaHy, B3aemoxiss kapOoH(II) oxcumy 3  HaTpii
TAPOKCUAOM 13 MOJAIBIION JI€I0 XJOPUAHOI KHUCIOTH) Ta €TaHOBOI
KHCJIOTU (OKMCHEHHs OyTaHy, €TaHoily, eraHanto). OOrpyHTOByBaTH
3IaTHICTh HMKYMX KapOOHOBUX KHUCJIOT A0 CICKTPOIITUYHOI AUCOITIAII],
a iX pO3UMHIB — 3MIHIOBaTH 3a0apBJICHHS I1HAMKATOPIB; OCOOJIMBI
XiIMI4HI BJIAQCTHUBOCTI METAHOBOI KHCIIOTH (3JaTHICTh JO OKHCHEHHS -
B3aeMoOJis 3 amoHiayHUM po3uumHoM apreHTyM(I) okcumy, xympym(II)
T1APOKCUIOM).

[lopiBHiOBatH  (i3WYHI  BJIACTUBOCTI  (TeMmmepaTypyd  KHUIIHHS,
PO3YMHHICTh Yy BOJIl) HACHYEHUX OJJHOOCHOBHHX KapOOHOBHX KHCJIOT 1
OJIHOATOMHUX HAaCHYEHUX CIHPTIB; KUCIOTHI BIACTUBOCTI KapOOHOBUX
KHCJIOT B M&XaX TOMOJIOTIYHOTO PATY, @ TAKOXK 31 CHI/IpTaMI/I dbeHooM 1
HEOPraHIYHUMH  KHUCJIOTaMH.  YCTAaHOBJIOBaTH  3B’SI3KM  MIXK
CJICKTPOHHOIO OYyJIOBOIO MOJEKYyd 1 (PI3BMYHUMH Ta XIMIYHUMH
BJIACTUBOCTSIMU KapOOHOBUX KUCIIOT.

3.3.5. Ecmepu. Kupu

Jnamu. 3aranbHa (opmyna ectepiB kapOoHOBHX KuCIOT. bynosa,
HOMEHKJIaTypa, 130Mepisi, BJIACTUBOCTI, J0OYBaHHS, 3aCTOCYBaHHSI.
Kupu - ecrepu riineposty 1 BUIIMX KapOOHOBUX KUCIOT. Knacudikarris
’KUPIB, BJIACTUBOCTI, JOOYBaHHS, 3aCTOCYBaHHS. Mwuiia 1 CHHTETHYHI
MUIiHI 3aC00MU.

Bmimu. BuzHayaTy CTPYKTYpHI 130MepH €CTepiB KapOOHOBUX KHCIIOT 3a
Oy/10BOIO KapOOHOBOI'O JIAHIIOra, MIKKJIAcOBI 130Mepu (KapOOHOBI
KHCJIOTH); CTPYKTYpHI (OPMYJIMd KUPIB - TPHUOJICiHY, TPUCTEAPUHY,
dbopMysIK cojie MaabMITHHOBOI 1 CTE€apuHOBOI KucioT. HasuBatu
ectepu 3a HoMeHkIaTypor IUPAC. KnacudikyBaTu xupy Ha TBapUHHI
1 pocnuHHi, TBepAl 1 piaki. Ckiamatv pIBHSHHS pPEaKIiii YTBOPEHHS
ectepiB (ectepudikaiiisi) 1 iX TiAPONI3y: pIBHSHHA peakmii, ski
BiIOOpaXkalOTh ~ BJIACTUBOCTI  JKUPIB  (OMWJICHHS,  TiIpPYBaHHS).
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YcraHoBIIOBAaTH  3B’SI3KM MIK  CKJIaJgoM, OyJ0BOIO  MOJIEKYI,
BJIACTUBOCTSIMU Ta 3aCTOCYBAaHHSM HUPiB. 3aCTOCOBYBAaTH 3HAHHS IS
BHOOpY crocoOy BUSBICHHS HEHACHMYCHUX PIIKUX JKUPIB (B3aeMOIIS 3
OpOMHOIO BOJIOIO).

3.3.6. Byzneeoou.

Jnamu. Kiacudikaiis ByIJIEBOMAIB, CKJIad, MOJEKYJSIpHI Gdopmyn
TJIFOKO3HM, (DPYKTO3H, Caxapo3W, KpOXMaio 1 IEJ0JIO3H; CTPYKTypHA
dbopMyna BiOKpuTOi (GOPMH MOJIEKYJIHM - TIJIFOKO3W, BIIACTUBOCTI
IJIIOKO3HM, Caxapo3u, KpOXMallo 1 LEJI0JI03U; J100yBaHHSA TIJIFOKO3H,
BUPOOHUIITBO Caxapo3W 1 KPOXMallto; AKICHI peakiii Jyisi BU3HAYCHHS
TJIFOKO3H 1 KPOXMAITIO; 3aCTOCYBAHHS TJIFOKO3H, KPOXMAITIO, IICJTFOJIO3H.
Bmimu. Po3pizuatu MOHO-, 1u- Ta moJicaxapuau. HaBoautu npukiianu
3aCTOCYBaHHS TJIIOKO3M, KpPOXMaII0 (BUPOOHHUIITBO €TaHOIY) Ta
nentono3n  (moOyBaHHS  INTYYHOTO — alleTaTHOTO IIOBKY) IXHIMH
BJIACTHUBOCTSIMHU.

CknajmaTyd pIBHSIHHS peakiliii, 1o BigoOpa)karoTh XIMIYHI BJIACTHUBOCTI
IJIIOKO3W (TIOBHE 1 YaCTKOBE OKHWCHEHHS, BIJHOBJICHHS, CIIMPTOBE Ta
MOJIOYHOKHCIIE OponiHHs, ectepudikaiis, B3aemomis 3 Kynpym(Il)
rigpokcusioM 0e3 HarpiBaHHs (0€3 3ammcy pIBHSHHS peakili) Ta 3
HarpiBaHHsM), caxapo3u (IIOBHE OKHUCHEHHS, TIIPOdi3, YTBOPEHHS
caxapariB), KpoxManto (KHUCIOTHMM Ta (PepMEHTATUBHHI Tipoiii3) i
LEII0NI03U (MIOBHE OKHUCHEHHS, TIAPOJi3, ecTtepu@ikailis - yTBOPEHHS
TpUALETaTy Ta TPUHITPATY LIENIOJI03H), (DOTOCUHTE3Y. Y CTAaHOBIIOBATH
MOMIOHICTh 1 BIAMIHHICTE KPOXMaJIO Ta IEIIOJ03M 3a CKIaJ0M,
Oy/IOBOIO MOJEKYJ 1 BIJIACTUBOCTSIMU. 3aCTOCOBYBAaTHM 3HAHHS IS
BHOOpY cCmocoOy BHSBJICHHS TJIOKO3U (B3aEMOMiA 3 aMOHIAYHUM
po3unHoM apreHtyMm(l) oxcuay, peaxuii 3 xkynpym(II) rimpokcumom) i
KPOXMAJTIO (B3a€EMOJIis 3 HOA0M).

3.4. Himpozenoemichi opzanHiuni cnoyku

3.4.1. Aminu

Jnamu.  XapakrtepuctuyHa  ((yHKIiOHaNbHA)  Tpyna  amiHiB.
Kinacudikamis aminiB. Homenknatypa, 13oMepisi, OyJ10Ba, BJIACTUBOCTI,
crocoou JoO0yBaHHS Ta 3aCTOCYBaHHSI.

Bmimu. Busnauat CTpyKTypHI (QOpMyJau I130MEPHMX amiHIB 3a
Oy/10BOI0 KapOOHOBOTO JIAHIIOTA, TOJOKEHHSM aMIHOTPyIU Ta
MDKBHJIOBI 130MepHu (TIEpBHHHI, BTOPHMHHI, TpeTHHHI aMiHu). HasuBatu
aminu 3a HoMmeHkinaryporo IUPAC. KnacudikyBatu amiHu K TOXI1JHI
aMoOHI1aKy (IepBUHHI, BTOPUHHI 1 TPETHHHI1) Ta 3a 0y0BOIO0 KAPOOHOBOTO
JaHIora (HacuyeHi, apomatuuni). CkiagaTv piBHSHHS peakilii, 1o
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B1JIOOpaXKAOTh XIMIYHI BJIACTUBOCTI HACMYEHUX aMIHIB K OpPraHIYHUX
OCHOB (B3a€EMOJisi 3 BOJIOI0, HEOPTraHIYHUMHU KHUCJIOTaMU; TOPIHHSA);
aHUTIHY (B3a€EMOJIS 3 HEOPraHIYHUMHU KHCJIOTaMH, OPOMHOIO BOJOIO;
no0yBaHHsI aHUTIHY (BiIHOBJICHHS HITpOOCH3eHY - peakiis M. 3iHiHa).
OOrpyHTOBYBaTH OCHOBHI BJIACTUBOCTI HACMYEHUX aMIHIB Ta aHUIIHY;
3MEHIIICHHS OCHOBHHMX BJIACTUBOCTEH 1 30OUIBIIEHHS pEaKIiHO1
3MaTHOCTI aHUIIHYy B peakiisx 3amimieHHs. I[lopiBHIOBaTH OCHOBHI
BJIACTUBOCTI aMOHIaKy, MEPBUHHUX, BTOPUHHUX, TPETUHHUX HACUUYCHUX
aM1HIB Ta aHUJIIHY.

3.4.2. Aminokucaomu

Jnamu. Cxnag 1 OymoBa MOJEKYJd, HOMEHKJIAaTypa, BJIACTHUBOCTI,
noOyBaHHS, 3aCTOCYBaHHS 1 aMiHOKHUCIIOT. [IoHATTS npo ampOTEpHICTH
aMIHOKHCJIOT, OIMOJIIpHUN WOH; IU- TPH-, TOJINENTHIAU, MENTHIHUM
3B’5130K (METTHIHA TPyTa aTOMIB)

Bmimu. HasuBatu amiHokucimotd 3a HoMmeHkiaatyporo [UPAC.
Cknagat CTpyKTypHi GOpMYJIM HAUIPOCTIIINX aMIHOKUCIOT - TIIIUHY
(amiHOETAaHOBOI), ajlaHiHY (2-aMIHOMPOIIAHOBOI); PIBHSIHHS PeakKilii, 1o
BIIOOpa)karoTh  XIMIYHI BJIACTHBOCTI aMIHOKHMCJIOT Ha IPHUKIAdi
B3a€EMO/IIi aMIHOETaHOBOI KHCJIOTH 1 2-aMIHOMPOIAHOBOI KHUCJIOTH 3
HEOPraHIYHUMHU  KHCJIOTaMH, OCHOBAaMH; YyTBOPEHHS [Ju-, TpU-,
MOJIIIENTH/IIB. OOrpyHTtoByBaT  amM(OTEpPHICTH  aMIHOKHUCJIOT,
yTBOpEeHHsI OinoJispHUX HoHIB. [lopiBHIOBaTH 3a OyJO0BOIO MOJIEKYJ 1
XIMIYHUMHU BJIACTUBOCTSIMH aMIHOKHUCJIOTH 3 KapOOHOBHUMM KHUCIIOTAMHU
Ta aMiHaMH.

3.4.3. biaku

3namu. bynoBa OUIKIB, 1X BJIACTUBOCTI, 3aCTOCYBaHHS, KOJbOPOBI
peaxiiii Ha O1IKH.

Bmimu. XapakTepuszyBaTu MpOLECH TiAPOdi3y, JeHaTypailii OlIKiB.
3acTOCOBYBaTHM 3HaHHS [Ji1 BUOOpPY CHOCOOy BUSIBJICHHS O1UIKIB
(kcaHTOIIPOTETHOBA Ta O1ypeTOBa peaKilii).

3.5. Cunmemuyni 6UCOKOMONEKYJIAPHI pPEUOBUHU [ ROJAIMEPHI
Mamepianu Ha iX OCHOGI.

3namu. TloHATTS TIpO MOJIMEpP, MOHOMED, €JIEMEHTAPHY JIAHKY, CTYMiHb
noiiMepuzanii. Kimacudikaiiiss BACOKOMOJIEKYISIPHUX PEUOBHUH; CIIOCOOU
CUHTE3y BHCOKOMOJICKYJISIDHUX pPEYOBUH; OyaoBa 1 BIIACTUBOCTI
MOJIIMEpIB; TEPMOILJIACTHYHI TMOJIMEpPH 1 IIJJacTMacd Ha iX OCHOBI;
MOHATTA NPO HATypajbHI 1 CHHTETHUYHI Kay4yyKH, CUHTETUYHI BOJIOKHA;
3HAYEHHS MOJIIMEPIB Y CYCNUIBHOMY T'OCIIOJIAPCTBI Ta MOOYTI.

Buimu. KnacudikyBatu mojgiMepu 3a MUISXOM OAEpKaHHS (MIPUPOIHI,
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IITY4H1, CHHTETHYHI); BIJIHOILICHHSM JI0 HarpiBaHHs (TEpMOILJIACTUYHI,
TepMoOpeakKIiiiHi); 0ya0Bor0 (JI1HINHI, po3rarykeHi, cituacTi). Ckiaagatu
PIBHSHHS peEakIliidi TMoJiMepu3allii 3 YTBOPECHHSM HaWBAKJIMBIIINX
MOJIIMEPIB (moJieTuseHy, MOJIIIPOIIEHY, MOJIICTUPEHY,
MOJI1BIHUIXJIOPHU/TY, TedIiony, dbenopopManbAETiTHUX CMOJI,
MOJT130MIpEHY, MO0y TaAi€eHy, KalpOHY, JIABCaHY).

Po3pi3HaTH criocOOM YTBOPEHHSI BUCOKOMOJICKYJISIPHUX CIOYK (peaKxiiii
noyiMepu3aiii Ta moJdikoHjaeHcaili). I[lopiBHIOBaTHM BJIACTHBOCTI
npupoaHux (0aBOBHA, JbOH, IIOBK, BOBHA), IITYYHUX (IUTYYHUH
aleTaTHUN 1 BICKO3HUM IIIOBK) Ta CHUHTETHMYHUX BOJOKOH (KampoH,
JaBCcaH).  YCTAHOBJIOBaTH  3B’SI3KM  MDK  BJIACTUBOCTSIMH  Ta
3aCTOCYBAaHHSM IOJIIMEPIB.

3.6. Y3azanvnenusa 3nanb npo op2aHiuHi CnoJyKu

Jnamu. BCTaHOBIEHHS TEHETMYHHX 3B’SI3KIB MK PI3HHUMHU KjacaMu
OpraHIYHUX CIOJIYK, M)XK OPraHIYHUMU Ta HEOPTaHIYHUMU CITOJTYKaMHU .
Bmimu. TlopiBHIOBaTH XiMIYHI BJIACTUBOCTI OpraHIYHHUX CTIOJIyK PI3HUX
KJaciB. YCTaHOBJIIOBAaTH 3B’SI3KM MDK CKJIQJIOM 1 XIMIYHUMH
BJIACTUBOCTSIMU OPTaHIYHUX CIOIYK PI3HHUX KJIACIB, MK OpraHiuHUMU
Ta HEOPraHIYHUMHU CIIOJIyKaMH; T€HETHYHI 3B’ SI3KH MK OpraHiYHUMH Ta
HEOpraHiyHUMHU  crionykamu. Cknajgatd  pIBHAHHS — peakmii —
B3a€EMOTIEPETBOPEHB OPTraHIYHUX CIIOJIYK PI3HUX KJIACIB.

4. Oouucnennsn ¢ ximii

4.1. Po3zé’azyeanns 3aoau 3a XimiuHumu (opmynamu i Ha 6U6eOCHHA
dopmyau cnoayku

3namu. OopMynu s OOYUCIEHHS KUTBKOCTI PEYOBUHM, KUIBKOCTI
YaCTUHOK y TEBHIN KUIBKOCTI PEYOBHHM, MACOBOi YAaCTKU €JIEMEHTA B
CHOJIYIll, BIIHOCHOI TyCTHHU Ta3zy, MacoBoi (00’€MHOi) 4YacTKH
KOMIIOHEHTa B CyMillll, BUBEACHHS (DOPMYJIHM CIOJYKH 3a MaCOBUMH
4acTKaMHU €JIEMEHTIB.

Bmimu. OOuucnioBaTH BIAHOCHY MOJIEKYJApHY Ta MOJSIPHY Macu
PEYOBUHU; KUIBKICTh YaCTUHOK Yy TEBHIM KIIBKOCTI PEYOBUHHU, Maci
peuoBUHM, 00’ €Mi razy; 00’eM AaHOT Macu a00 KIIBKOCTI PEYOBHUHHU Ta3y
3a H. y.; BIIHOCHY TYCTHHY rasy 3a IHIIMM Ta30M; MacoBi Ta 00’€MHI
(m71s Ta3iB) YACTKU PEYOBUH y CYMIillll; CEPEIHIO MOJISIPHY Macy CyMilii
raziB; MacoBy 4YacTKy e€JIeMEHTa Yy chojayui 3a ii ¢opMyJoro.
YcranoBmtoBaT XiMIuHY (GOpPMYJy CHOJYKH 32 MAacOBUMH YacTKaMH
€JIEMEHTIB, 110 BXOAATH JI0 ii CKIady.

4.2. Bupasicenns KintbKicH020 cKnaody po3uuny (cymiuii)

Jnamu. MacoBa 4acTka po34YMHEHOT PEUOBHHH.

22



OOuMCIIIOBaTH MAaCOBY YacTKy PO3YMHEHOI PEYOBHMHHU B PO3YMHI, Macy
(00’em) po3uMHY Ta PO3YMHHMKA, Macy PO3YMHEHOI pPEYOBHHH.
BukonyBati  OOYHMCIIEHHS  JJI1  NPUTOTYBaHHA  PO3YMHIB 13
KPUCTAJIOT1IPaTIB.

4.3. Po3é’sa3yeanns 3a0au 3a pi6HAHHAMU DeaKyiil

Jnamu. ANTOpuUTMHU PO3B’SA3KY 3aJ7a4 3a PIBHSHHAM PEaKIlii; BITHOCHUN
BUXIJI TPOAYKTY PEaKIIii.

Bmimu. OOuucnioBaTd 3a PIBHSHHSAM XIMIYHOI peakilii macy, o0’eM
(n7s1 razy) abo KUIbKICTh PEUOBUHM PeareHTy ado MPOAYKTY 3a BiJIOMOIO
Macoro, 00’eMoM (71 ra3zy) ab0 KUIBKICTIO PEYOBUHU 1HIIOTO PEareHTy
ab0 TPOAYKTY; BIJHOCHUN BHUXIJ MPOIYKTY peakiiii. YCTaHOBIIOBATH
XiMiuHy (OpMYJly PEHOBUHHU 3a KUIBKICHUMU JJAHUMH TPO pEareHTH 1
NPOIYKTH peakiii. BukoHyBatn oOUYMCIIEHHS, SKIIO PEYOBUHU MICTSTH
ToMiITku ab0 HasiBHI B HaUIMINKYy. Po3B’s3yBaTu KOMOIHOBaHI 3amadi
(moeHaHHS HE OUIbIIE TBOX aJITOPUTMIB).
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