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IMPOT'PAMA .
30BHILNIHBOT O HE3AJIEXKHOT'O OLITHIOBAHHS 3 XIMII
1151 0ci0, siKi OaXkaroTh 3100yBaTH BUILY OCBITY Ha OCHOBI MOBHOI 3arajibHOi cepeHbOi OCBITH

IMosicHIOBAJILHA 3aNHCKA

IIporpama npusHaveHa i NPOBEIEHHS 30BHIIIHBOIO HE3AJIEKHOIO OLIIHIOBAHHS 3 XiMil.

['0/10BHOIO METOIO MPOBEAEHHS 30BHIIIHLOTO HE3aJEXKHOIO OLIHIOBaHHS € 00'€KTHBHE Ta HEynepe/pKeHe OLIHIOBAHHS PiBHA
HaBYAJIBHUX JOCATHEHb OCIO, sKI 3aKiHYMJIM 3arajlbHOOCBITHIH HABYaJbHUN 3aKia] 1 BUSBUIM OaXaHHS BCTYMHMTH O BMILOrO
HaBYAJIBHOI'O 3aKjiaay Y KpaiHu.

30BHIIIHE HE3aJIeKHE OLIHIOBAHHS 3allpOBA/UKEHO 3 METOI 3a0e3nevyeHHs KOHCTHTYIIHHOTO NpaBa TPOMAsSH Ha PiBHUU
JOCTYI 10 BULIOI OCBITH.

30BHIIIHE He3alle’KHe OLIHIOBAHHSA 3 XiMil — crocib mepeBipkH:

® 3HAHHS yYHSMH HaWBa)XUTMBIMIMX 3aKOHIB 1 TEOPIH XiMii;

® BOJIOJIHHS XIMIYHOK MOBOIO, BMiHHS KOPUCTYBaTHCSI Ha3BaMH i CHMBOJIAMU XiMIYHHX €JIEMEHTIB, Ha3BaMH IPOCTHX i
CKJIQJIHUX PEUOBHH;

® BMIHHS CKJIaaTH XiMiuHI GOPMYJIH 1 pIBHAHHS XIMIYHUX pPeaKilii, po3B's3yBaTH po3paxyHKOBI Ta eKCIIEpUMEHTAJIbHI 3a/1aui;

® DPO3YMIHHS 3B'SI3KY MDK CKJIaJioM, OyZ10BO0, (PI3UYHHUMHU 1 XIMIYHMMHM BJIACTHBOCTSIMH PEUYOBHH, CriocobamMu ix 100yBaHHS,
rajgy3siMU 3aCTOCYBaHHS;
3HaHb PO HAMBAXKIIMBILLI PUPOJIHI Ta HITy4YHI PEYOBUHH, X Oy10BY, CIIOCOOH NOOYBaHHS Ta ramysi 3aCTOCYBAHHS;
PO3YMIHHS HAyKOBHX OCHOB IIEBHUX XIMIYHUX BUPOOHHUIITB;
00i3HAHOCTI 3 JIEAKUMHU €KOJIOTIYHHUMH MPOOJIeMaMu, TOB'SI3aHUMH 3 XIMI€IO;

PO3YMIHHS pOJIi XiMii y po3B'sa3aHHI I100aTBHUX MPOOIEM JTIFOICTBA.



[Tporpamy /i NPOBEJEHHS 30BHILIHBOTO HE3aJIEKHOIO OLiHIOBaHHA 3 XiMmil po3po0/IeHO Ha OCHOBI YMHHHUX HaBYalbHHX
nporpam 3 ximii aus 7—9 knacis (K.: Ipnins: Tlepyn, 2005) Ta 10—11 knacis 3araibHOOCBITHIX HABYAIbHUX 3aKiiaiiB (TepHOHiIb:-
Manpisets, 2011), enexrponni Bepeii sikux posmiiiero Ha odinifiHomy BeG-caiiti MinicTepcTBa OCBITH i HAYKH (WWW.MON.gov.ua).

[Tporpama uisi POBEIEHHS 30BHILIIHBOIO HE3aJIeXKHOr0 OLIHIOBAHHS 3 XiMii OPIEHTYEThCS HA JIOCSTHeHHS JIepKaBHUX BUMOT 10
piBHS 3arajbHOOCBITHBOI MiJITOTOBKH YYHIB 3arajbHOOCBITHIX HaBYaJbHUX 3akiaiiB. lIpu 1bOMY BaX/MBE HE JiMILE 3aCBOEHHS
VUHSIMH XiMIYHMX TIOHSTb, 3aKOHIB, Teopill, a H OCMHCIeHe BUKOPHCTaHHA 3HaHb, (OPMYJIOBAHHS OLIHHMX CY/)KCHb, BHSBIICHHS
BJIACHOI MO3MILT Y PI3HUX KUTTEBUX CUTYaLlisIX.

Marepial nporpamy Juisi TIPOBEICHHSI 30BHILIHBOIO HE3aJIeKHOTO OL[HIOBAHHS PO3MOJINEHO HA YOTHUPH TeMaTH4Hi OJIOKH:
«3aransua xiMisy, «Heopraniuna xiMis», «Opraniuna ximis», «O64ncieHHs B XiMil», 9Ki B CBOIO Yepry po3NOiIEHO 3a PO3ALIaMH 1
Temamu. Y KOXKHOMY PO3/iJii epeiiueHo 3HaHHs, SIKUMH MalOTh BOJIOJITH y4aCHHKH 30BHILIHBOIO HE3aJIeXKHOTO OLIHIOBAHHS.

Y nepeliky BUMOT, HaBesieHHX y Kojtouui «IIpeameTHi BMiHHS Ta ClocoOM HaBYAIBbHOT AisIBHOCTI» JA€TabHO PO3KPHTO 0OCAT
BMMOT /10 3HaHb Ta YMiHb 3 KOXHOIO PO3Jiny i TeMu. Y mporpami Juisi MPOBEICHHS 30BHIIIHBOIO HE3aJIeXKHOTO OLiHIOBaHHS 3 XiMil
BHKOPHCTAHO HOMEHKJIATYpY XiMiYHMX €eMEHTIB i peHOBHUH, a TaKoXK TepMiHonorio, sAki Binnosinatote ICTY 2439-94: Enementu
Ximiuni, pedoBunu mpocti. Tepminu Ta BuzHauenus. — K., Jlepkcnoxuscranaapt Ykpainu — 1994. Llporo cranpapty Oyne
JIOTPUMAHO i B 3aBJaHHIX TECTY 3 XIMIi.

Ha3Bu opraHiuHMX CrojyK BianosigaioTs ocraHHiM pekomenzanisM IUPAC. I3 nanuM marepianom MOXXHA O3HAHOMHTHCS B
HABYANBHUX TOCIGHMKAX, sKi MaooTh rpud MiHicTepcTBa OCBITH | Haykn YKpalHM (IHMB. Hepellik pPeKOMEeHJ0BaHOi HaBYAIBHOL
aiTeparypu).

Y nporpami Juist POBE/ICHHS 30BHIIIHBOTO HE3AIEKHOI0 OLIHIOBAHHS 3 XiMii BUKOPHCTAHO CKOPOYEHHS «H. y.» — HOPMaJbHI
ymoBu (temneparypa 0 °C, tuck 101,3 xIla a6o 760 mm pr. cT.).

BiAmoBiHO 10 MDKHAPOIHUX CTAHAAPTIB /15 MO3HAYEHHS KiUTBKOCTI PeYOBHHU MOXKHA BUKOPHCTOBYBATH Jlitepu # abo v. [l
TO3HAYEHHS TerI0BOro eeKTy peaxiiii CiiiJi BAKOPHCTOBYBaTH No3HaueHHs «AH».

[lix 9ac MiArOTOBKM 10 TNpPOBEJEHHs 30BHILIHBOTO HE3aJEKHOTO OIIHIOBAaHHA 3 XiMil PEKOMEHI0BaHO BHKOPHCTOBYBATH
JIOBIIHUKOBI TaGuuil, SIKi HaBEIEHO y J0JaTKax «PO3YMHHICTH KHUCIIOT, COJIel, OCHOB Ta aM(pOTEpHUX TiAPOKCHAIB y Boii 3a 20—
25 °Cy, «Psn akruBHOCTI MertaniBy, «Haiinommpenimi Ha3Bu Ta CKJIaj JAeSKAX HEOPraHiuHMX PEYOBMH, CyMmilleil Ta miHepaiiBy,
«HaiinolmmpeHnimi Ha3BK Ta CKJIaJ| IesKUX OPraHiYHUX PedoBHH Ta cyMmimeit», «Ilepenik pekoMeH/I0BaHOT HABYANIBHOIL JIiTEpaTypu».




Ha3ssa pe3saiuy,
TeMH

3uaunsa

IpeameTHi BMiHHS Ta CHIOCO0H HABYAIBHOT TislJIbHOCTI

1. 3arajgbua

XiMif

OcHOBHI XIMiYHI
rousATTs. PeyoBHHa

[Tonarrss pedoBuHa, ¢izudne Tino, Marepiai,
npocTa pedoBMHA (MeTals, HeMeTal), CKJIalHa
peuoBHHA, XIMIYHMH eleMeHT; HaWapiOHim
YACTUHKW PEYOBHHH — aTOM, MOJCKYyJa, HoH
(kation, amion). Di3uyHi Ta  XiMiuHi
BiacTHBocTi  pedoBuHHM. CKnan pevyoBHHH
(skicHmiA, KinbKicHui). BaneHTHICTh XIMiYHOTO
ejeMenTa. XiMmiuna (Hainpocrima, iCTHHHA) i
rpadiuna (crpykrypua) Qopmynu. Dizuune
ABHUINE Ta XiMmiuHa peakiis. BigHocHi aToMHa i
MoJiekyisipua  (popmyinbHA) MacH, MOJsSpHa
Maca,  KUIBKICTb  PEYOBHMHH. Onunui
BUMIpIOBaHHSI KUIBKOCTI PEUOBHHH, MOIISPHOT
MacH, MOJISIPHOTO 00’emy; 3HAYCHHS
TeMmeparypu ¥ THCKY, SIKi BiIIOBIIAIOTH
HOpMAaJIbHUM YMOBaM (H. Y.); MOJIApHUH 00’ eM
razy (3a H. y.). 3akoH ABOrajpo, 4YMCIO
ABorajapo; cepejHsi BiJJHOCHA MOJIEKyJIsipHa
maca cymimn rasie, moBiTps. Macosa yacTka
€JIEMEHTa y CIIOJYILL.

Crnadamu GOpMyJIH CTIOJYK 32 3HAUYSHHSIMH BAJICHTHOCTI €JIEMEHTIB.
3anucysamu ximiuni Ta rpadgivi (CTpyKTYpHi) (GOPMYIH PEHOBHH.
Pospiznsmu $izuudi Tia 1 peHYOBMHU; NPOCTI Ta CKIaJHI PEYOBUHHU;
€JIEMEHTH 1 TPOCTI PEUOBHHH; METAJIH i HEMETallH; aTOMHU, MOJIEKY/IH Ta
ffonn (xarionu, awionu); (i3HMuHi Ta XiMi4HI BIACTHBOCTI PEYOBHHH;
¢izuuni sBUmA Ta XiMiYHI peakuii; HaHmpocTinly Ta iCTUHHY (GOpMYyIIH
CTIIOJYKH.

Busznauamu BalCHTHICTH eJIEMEHTIB Y OiHapHUX CIOTyKax.

Ananizyeamu sixicuuii (eneMeHTHUH) 1 KibKICHHH CKJIajl PEYOBHHH 34 il
XimMigHO10 HOpPMYIIOL0.




1.2 Ximiuna peakuis | XimiyHa peakiis, cxema peakilii, Ximiune | 3anucyéamu cXemu peakuii, XiMiuH1 pIBHSHHS.
piBHAHHSA. 3aKOHHM 30€pPEKEHHs MACH PeYOBHH | Po3pisHsimu THIM Peakuil 3a KibKICTIO PEarcHTiB. i-NpOAYKTiB-(peakitii {
mig  uwac  XimiuHoi  peakiii, 00 €MHHUX | CHOJIyuYeHHs, pO3Kiaxy, OOMiHy, 3aMmillleHHs), 3MIiHOIO CTyIEHs
CIBBITHOIIEHL TIa3iB y XiMiuHili peakiii. | OKHCHEHHs €JIEMEHTIB (peakilii OKMCHO-BIJIHOBHI Ta HE OKMCHO-BITHOBHI),
3oBHilHI edeKTH, MO CYNPOBOKYIOTH XiMiuHi | TermmoBuM edekToM (peakuii eK30TepMiuHi, €HIOTEpPMIYHi), HAnpIMOM
peakiuii. [IOHSTTS  OKHUCHHK, BIAHOBHMK, | mepebiry (peakiii 060poTHi, HeOOOPOTHI).
OKUCHEHHSI, BifHOBIeHHs. Tumu Ximiunux | Busnauamu B OKHCHO-BIIHOBHIH peakiii OKUCHUK 1 BiTHOBHHK, IIPOIECH
peakuiit.  IlIBmakicte  XiMiuHOi  peakiii. | OKMCHEHHS 1 BIAHOBJICHHS.
Karasnizarop. AmHajisyBaTH BIUIMB TPHPOJM pearyloyux peyOBMH, iX KOHLEHTpauii,
BEJIMYMHH TOBEPXHI IX KOHTAaKTy, TeMIepaTypu, THCKY TIa3lB,
Karaizaropa i inribiTopa Ha HIBHJIKICTH XiMi9HOT peakitii.
3acTocoByBaTH 3aKOH 30epeKeHHS MacH PEYOBUH ISl I1EPETBOPEHHS
CXeMH peakilii Ha XiMiYHe pIBHSHHS.
Bukopucmosgyéamu MeToJi €JIeKTpOHHOro OanaHcy Ul NEepeTBOPEHHS
CXEMH OKHCHO-BiJIHOBHOI peakilii Ha XiMi4He pPiBHSIHHS.
1.3 Tepioauunnii 3akon | Ilepiognunnii 3akon (cydacHe dopmyimoBas- | Po3pisuamu B TiepioauyHiil CHCTEMi IEpiOjH, TPynH, roJoBHI (A) Ta

1 nepioim4Ha
cucTeMa XIMiYHHX
eJIEMEHTIB
JI. 1. Menneneena

Hst). CTpyKTypa KOPOTKOTO i JIOBroro BapiaHTiB

NepioM4YHOI  CHCTEMH;  Tepioau, TIpyIH,
miarpynu  (ronoBHi  (A), mnobiuni  (B)).
[TopsankoBuid (aTOMHHUH) HOMEp €JIEMEHTA,
PO3MIIIEHHST METAIIYHUX 1 HEeMeTalluYHHX

elIEMEHTIB y mepioinuHiil cucremi, mepiogax i
rpynax; Jy)XHi, JIy)KHO3eMEJbHI, 1HEpTHi
€/IEMEHTH, IaJlOTCHH.

noOiuni (B) miarpynu; MeraniyHi Ta HEMETalliYHl EJIEMEHTH 3a IX
MOJIOKEHHSIM Y TIEPIOINYHINA CHCTeMI; JIyXKHi, JTyXXKHO3EMEJbHI, 1HEpTHI
€JIEMEHTH, TAIOTEHH.

BuxopucroByBaty iHopMailito, 3aKiajieny B HepioJHyHii cucTeMi, s
BH3HAYEHHS THITY eleMeHTa (MeTajiuHui abo HemeTayiuHWi e/IeMEHT),
MAKCHUMAaJILHOTO 3HAYEHHS HOro BAJEHTHOCTI, THIYy NMPOCTOI PEYOBUHH
(Meran abo Hemeran), XIMIYHOIO XapakTepy OKCH/IB, TiJAPOKCHB,
CHOJIYK €JIeMEHTIB 13 I'ijporeHom.

AHani3yBaTH 3MiHH BJIACTUBOCTEH NPOCTUX PEYOBHH Ta KHCIIOTHO-
OCHOBHOTO XapakTepy OKCHJIIB i TIAPOKCHJIB 3alCKHO BiJl PO3MIILECHHS
€IEMEHTIB Y Mepiojax, MiArpynax, npu mnepexoi Biji 0JHOr0 1nepioay 10
IHIIOTO.




L J byaosa aroma | Cxian aroma (sapo. elekiponna odoIoHKa). | 3anucyBartd Ta posnizHaBaTH CACKTPOHHI Ta rpadiuni Gopmyiu aTOMIB i
% [TOHSTTS HYKJIOH. HYK/i/l. i30TONM, MPOTOHHE | npocTHX HOHIR ernementie Ne 1—20. No 26, aromiB HemeraiiuHHX
| UHCII0, HYKAOHHE UMC10, OpOiTaib, CHEePreTuy- | eIeMeHTIB 2-ro i 3-10 nepiois y 30y/DKCHOMY CTaHi.
l Hi piBeHb i mijipiBenn. clapennii i necnapennii | Busnauarn ckiaj siaep (KUIBKICTh HPOTOHIB 1 HEHTPOHIB Y HYKII)
| CICKTPOHN, padiye atoma (IpocToro HoHa): | 3aranbHy KiAbKICTH ICKTPOHIB Ta UHCIO €IEKTPOHIB HA 30BHIINHBOMY
| ocHoBHui i 30ypKeHuit crany aroma. CyTHICTH | edepreTudHoMy pisti aromis egementis No 1—20 i No 26:
sBunla  pajgioaktnsrocti. Popmu s~ 1 p- | lopiBHioBaTH paiiycn aToMiB i MPOCTHX HOHIB.
opOitaneii, po3MimeHHs IX y TpocTopi. | AuanizyBartd 3MiHM pajiyciB aTtoMmiB y nepiojax i mijrpynax; 330k
[TOCHiI0BHICT  3aMOBHEHHSI  CJIEKTPOHAMM | PajliyCiB aTOMIB i Ki/ILKOCTI €JIEKTPOHIB Ha 30BHIIIHLOMY €HEPIETHYHOMY
CHEpreTHUHHX PIBHIB 1 HiAPIBHIB B aToMax | piBHI 3 XapakrepoM eJeMeHTa (METANiYHUM 4M  HEMETAIIYHHUM),
enemenTiB Ne 1-—20, No 26, enekTpoHHI Ta | BJIACTHBOCTAMH [POCTUX PEUOBMH (METAJl 4YM HEMeTaa) Ta KHCJIOTHO-
rpadpiuni GopmyiuM atomis i NpOCTHX HOHIB | OCHOBHOBHHM XapakTEpPOM OKCHJIB 1 Ii/IPOKCHILIB.
enementi Ne 1—20, Ne 26, o
L Ximiunuii 38’530k | OcHoBHi THIH XiMiunoro 3B°ssky (Honuwii, | Cxradamu enexrponni GOpMyIH MOJIEKYIl, XiMiuHi GOpMYJIH CHIOJIYK 32

KOBQJIICHTHHI  TIOJSIpPHUA 1 HENOJSPHUH,
BOJIHEBMH,  Meranmiunmii). XapakTepuCTHKH
KOBAJIEHTHOIO 3B’SI3Ky — KpaTHICTh, €Hepris,
HONAPHICTD, J0BKMHA. THIM KpUCTAIYHUX
rparok  (aroMui,  MONeKyIspHi,  HOHHI,
MeTanivHi); 3aJICIKHICTh GizuaHux
BIIACTUBOCTEH PEUOBUHH BiJL THILY

KpUCTaliyHuX Ipatok. Enekrponna ¢opmyia
MOJIEKYJIM. EJeKTpoHeraTuBHICTh €JIEMEHTA.
Cryniob OKUCHEHHsI €JIEMEHTA B PEYOBHUHI.

CTYIEHIMHU OKUCHEHHS CIEMEHTIB, 3apsaaMu HOHIB.

Pospiznusamu BAICHTHICTD 1 CTYIIIHb OKMCHEHHS €JIEMEHTA.

Obyucioeamu CTyliHb OKUCHEHHS €lleMeHTa y CIOoNyILl.

Buznauamu KpaTHICTh, TMOJSPHICTE YM  HENOMSIPHICTh KOBAJIEHTHOIO
3B SI3KY MK aTOMaMHU.

Ilpoenosyéamu TN XIMIYHOTO 3B’A3KY B CIIOJyIi, (i3udHi BIACTHBOCTI
PEYOBUHM 3 ypaxyBaHHIM TUITY KPUCTAIIYHUX IPATOK.




1.6 Cymimi pedosun. | Cymimi oaHopiani (po3unHu) ta HeoJHOPiAHI | Crkradamu CXeMH eIeKTPOJITHYHOL AMCOMIaMil OCHOB, KMCIOT, COJICH;
Po3uunu (cycniensis, emysibcis, TiHa, aepo30ib, Iefib). | HOHHO-MOJICKY/ISPHI  DIiBHSHHS 32 MOJEKY/ISPHUMH  DiBHSHHSMA i
Macoga i 06’emua (JU1sl ra3y) YaCTKH PEYOBHHU | MOJIEKYJISIPHI PIBHSHHS 32 HOHHO-MOJIEKYISIPHUMH PIBHAHHAMH.
B cymimi. MeTomu posjiienns cymimei | Pospizusmu 01HOPIAHI Ta HEOJHOPIIHI CyMilni Pi3HUX THIIB; po30aBieHi,
(BijicTOIOBaHHA, (GiALTPYBaHHS, HEHTPH(Yry- | KOHIEHTPOBAHI, HACHYEHI, HEHACHYEHI pPO3YMHM: EIEKTPOMITH i
BaHHS, BHMIAPIOBaHHs, MeperoHka). [IOHATTS | HeeNeKTPOJIiTH, CHIbHI Ta cjlabki eJIeKTPOIITH. '
PO3YHH, PO3YMHHMK, PO3UMHEHA peYoBHHA, | Busnavamu MOKIHBICTS nepebiry peakuii oOMiHy Mik eleKTpoliTaMu B
KPUCTAJIOTipaT, eJIEKTPONITHYHA JHCOLIaLis, | PO3UHHI.
eNEKTPOJIT, HEENEeKTPOIIT, CTYIiHb €NeKTpo- | Ananizyéamu Biams Oy0BH PEYOBHH, TEMIIEPATyPH, THCKY (JUls ra3iB) Ha
mitmudoi  jucomjamii  (6e3  mpoBejieHHS | IX PO3UMHHICTB Y BOJI; MEXaHi3MH YTBOPEHHsSI HOHIB TIPH PO3YHHCHHI Yy
obunciens), HOHHO-MOJIEKYJIIDHE PIBHSHHSL. | BOJI €JIEKTPOIITIB HOHHOI Ta MOJIEKYJIAPHOT Oy /10BH.
MacoBa 4acTka pO3YMHEHOI pEUOBMHHM Y | 3acmocosyeamu 3HaHHS JULL PO3JIICHHS OJHOPINHOI ab0 HEOJHOPIIHOT
po3unni. BygoBa MOJEKyJNM BOAW; BOJHEBHI | CyMillli pEYOBHH.
38’930K y BOAi. 3abapBiieHHS 1HJMKATOpPIB
(yHiBepcanbHOTO, JakMycy, (enondraneiny,
METHJIOPAH)Ky) B KHCIOMY, JIY>)KHOMY 1
HelTpaibHOMY cepefoBuilax. Peakmii oOMiHy
MIX eJIEKTPOJTITaMH y PO3YHHI.
2. Heoprauniuna ximis
2.1. OcHOBHI KJIACH HEOPTraHIMHHX CIIOJIYK
2:1.4. Oxeuin BusHaueHHs:, Ha3BH, Knacudikanis okcumis, | Ckiadamu  ximiuni  (GopMynH  OKCHAIB; pIBHSHHS peakiid, sKi

XiMIUHI BJIACTHBOCTI COJIETBOPHMX OKCHIIB,
criocobu J00yBaHHS OKCHJIIB

XapakTepU3yIOTh XiMiYHI BJIACTHBOCTI COJIETBOPHHX OKCUIB (B3aeMOJis 3
BOJIOIO, OKCHMJIaMH, KHC/IOTAMH, JIyraMu), croco0u HoOyBaHHS OKCHIIB
(B3a€MOJIisi TIPOCTUX 1 CKJIAJHUX PEYOBHH 13 KHUCHEM, DO3KJIaJaHHs
HEPO3UMHHUX OCHOB, JISSKUX KUCJIOT i CONEH it yac HarpiBaHHs).
Hazusamu oKCHIK 3a IXHIMH XIMIYHUMHU hopMyJiaMy.

Busnauamu GopMyiu OKCHIB cepell GOPMYJ CHONYK IHIIMX BHBYCHUX
KJ1aciB.

Pospisnsimu ueconerBophi (CO, N,O, NO, SiO) i cosnerBopHI OKCHJIH
(KMCIIOTHI, OCHOBHI, aM(pOTEepHI).

Iopisniosamu 3a XiMIYHEMM BJIACTHBOCTAMH OCHOBHI, KHCJIOTHI Ta
amdotepni (Ha npukiagax okcuis Huuky ta AMoMIHII0) OKCHIH.
Bemanosiiosamu 3aneKHICTh BIaCTHBOCTEH OKCHIIB BiJl THITY €JIeMEHTa |
XiMiYHOT0 3B 3Ky B CIIOJIYLLL. ' ;
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OcHOBH

Busnauenus  (3arajbHe  Ta 3 [OOLJAY |
CNCKTPOI THUHOT JMcoiiaitit), HA3BH,
| kacu(ikanis. XiMigHI BIaCTHBOCTL, CHIOCOOM
f JA00yBalHs OCHOR

Criaoamu XiMival (GopMyJIM OCHOB: PIBHSAHHS peakiliii, 8Kl Xapakre-
PH3YIOTH XIMIUHI BJACTHBOCTI JIYTIB (B3a€MO/1isi 3 KHCIOTHHMH OKCH/IAMH,
KHCIOTAMH Ta COMSIMH B PO3UMHI) TA HEPOZUHHHUX OCHOR (B3aeMOld 3 |
KHCIOTaMHU, PO3KIAJAHHs 1111 Yac Harpisanns), ¢rnocoOu 100yBaHHS JYT1B
(B3acMOJLig JYKHHUX 1 JTYKHO3CMEIBHUX (KPIM MAruiio) MeraiiB i3 BOI0IO,
OCHOBHMX OKCHJIIB JIYKHHX 1 JIYKHO3EMEIbHHX €1eMECHTIB 13 BOJIOK) i
HEPO3UMHHKX OCHOB (B3a€MO/Iisi COJICH 13 JIyraMu B PO3UHHI).

Hasueamu 0CHOBH 3a IXHIMI XIMIYHUMHA GOPMYIaMH.

Busnauamu Gopmyiu ocHoB cepe/l GopMyJl CHONYK iHIIWX KJIACiB.
Pospizusimu po3unini (JIyri) Ta HEpO3UMHHI OCHOBH.

IHopisuioeamy XiMidHI BIACTUBOCTI PO3UMHHMX (JIYriB) 1 HEPO3IYMHHHX
OCHOB, 1X JIII0 Ha IHJIMKAaTOPH.

Kucnoru

Busznauenns (3araibHe T4 3 NOTIAAY
CJIEKTPOII THUHOT Jmcomiarii), HA3BH,
krnacudikaitis, XiMIgH1 BIAacTUBOCTI, crocobH
JI0OYBaHHS KHCIIOT

Craradamu  Ximiuni  QOpMYNH  KHCIOT;  pIiBHSHHS — peakiii, sKi
XdApaKTepPU3yIOTh XIMiuHI BAaCTHBOCTI KHUCIOT (Jis Ha IHJMKATOPH,
B3ACMOJIISI 3 METajJaMH, OCHOBHHMH OKCHAMH, OCHOBAMH Ta COJISIMH B
posunni) Ta crocobu X JoOGyBaHHS (B3a€MOJlisl KMCIOTHHUX OKCHJIB 13
BOJIOKO, HEMETAJIIB 13 BOIHEM, COJICH 13 KUCIOTaMu).

Hazuseamu KHCIOTH 3a TXHIMH XIMIYHUMH (POPMYyJIaMHu.

Busnavamu Qopmynu kuciot cepell (GopMylsi CHONYK IHIIMX KIIAciB,
BAJIEHTHICTh KMCJIOTHOTO 3AJIMIIKY 32 (POPMYIIOH KUCIIOTH.

Pospisnsmu  KACIOTH 33 CKJIQJOM (OKCHIeHOBMiCHi, Ge30KCHI€HOBI),
3JATHICTIO 0 €JEKTPONiTHYHOT  aucoliamii  (cwiibHi, cnabki) Ta
OCHOBHICTIO (0HO- i GararoocHOBHI), 3a cTilikicTio (CTiMKi 1 HecTiiki),
JETKICTIO (JIETKI 1 HeJITKI).

2.1.4.

Coun

Busnauennss (3aranpHe Ta 3 TODJSAY
eNIeKTPOTII TUIHOT JMcoIianii), Ha3BH,
Kiaacudikaitisi, XiMI4HI BIACTHBOCTI, CHOCOOH
noOyBaHHd colieit

Crraoamu XiMiyai GOpMYJIM CEpeAHIX Ta KHCIHX COJICH; pIBHSHHS pe-
aKilif, gKi XapaKTepH3yIOTh XiMiuHI BJIaCTHBOCTI CepelHiX coleil (B3ae-
MOJIisl 3 METAJIaMH, KUCIOTaMH — XJIOPUJIHOIO, CyNIL(aTHOIO, HITPATHOIO,
JyramMH, COJISMH B PO34MHi) Ta crocoOu X Jo0yBaHHs (B3aEMOj1is KHCIIOT
i3 MeTajamH, OCHOBHHX OKCHJIB i3 KHCJIOTaMM, KHCIOTHHX OKCH/IB 3
JAyramu, JyriB i3 KHCJI0TaMM, CONEH 13 KHCIOoTaMH, Cojled 13 JIyram,
KMCJIOTHUX OKCH/IIB 3 OCHOBHHMH OKCHJAM¥; COJICH 13 cossiMu, cosell i3
MeTasiamu (peakilii 3/[fCHIOITh y PO3UHHAX ), METANIB i3 HEMETAIAMH ).
Hasusamu cepei Ta Kueii coiti 3a iXHIMU XIMISHUMI (POPMYITaMH.
Busnawamu GOpMYJIH CEpEIHIX Ta KMCIHX coJiel cepell GopMyll CIIOyK
IHIIUX KIIAaciB. : 4

Po3spiznsimu 3a CKIIAZIOM Cepe/HI Ta KUCII COJIi. e , A
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2.1.5. | Amdorepni cnonyku | Sleue  amdorepuocti  (wa  npukiagax | Ckaadamu piBHAHHSA peakiiii, sKi XapakTepu3yloTh XiMidHi BIACTHBOCT
OKCHJIB i TiJPOKCHIB); XIMiUHi BNACTMBOCTI, | OKCHAIB i rizpoxcuiis Amowminiio Ta LlMHKY (B3aeMOAis 3 KHCIOTaMH,
cnocobu Jlo0yBaHHs amdorepuux | nyramu) Ta cnocobu po0yBaHHS TigpokcuaiB Amominio 1 [aHKy
riJPOKCHIIB (B3aEMOJIisl CONEil 1MX €JIEMEHTIB i3 JIyraMu B PO34MHI, amlOMiHatiB i

IMHKATIB 13 KMCJIOTAMH).
2.1.6. | I'enernuni 3B A3KM MIXK KJIacCaMH HEOPraHIYHUX CIOJIYK Cxnadamu piBHSHHS Peakiii B3aeMOJii MK HEOPraHiuHMMH CIHOJTyKaMu
piI3HUX KJaciB.
ITopiBHIOBaTH XiMi4HI BJIACTHBOCTI OKCHIIB, OCHOB, KHCJIOT, aM()OTEPHHUX
TiIPOKCH/IIB, COJIEH.
Vemanoeniosamu 3B’S3KH MK CKJIaJOM 1 XIMIYHUMH BIIaCTHBOCTSMH
OKCHJIiB, KHCJOT, OCHOB, aM(OTEPHHX TiJIPOKCHJIB, COJIeH; IeHEeTHYHI
3B’S3KM MIXK NPOCTUMM PEYOBUHAMH, OKCHIAMH, OCHOBAaMH, KHCJIOTAMH,
aM()OTEpHUMH TiIPOKCHIAMH, COJISIMH.
2.2. MeraJjiuni eJieMeHTH Ta ixHi cnojyku. Meraau
2.1 3aranpHi BiiomocTi | [ToJIOKEHHS ~ METAIUHUX  €JEMEHTIB Yy | Buznawamu MONOXEHHS METAIYHHX €JIEMEHTIB Y nepio,uﬂqﬂ'iﬁ cUcTeMi.
PO MeTalivHi nepioangHIH CHCTEMI; ocobmuBocTi | Xapakmepusysamu MeTaliuHAi 3B'S30K, METaliuHi KPHCTaJlidHi I'DATKH,
€JIEMEHTH T4 eIeKTpoHHOi OysoBM aToMiB  Metaniunux | (Gi3MuHi BIACTUBOCTI METAIIB.
MeTanu eJIeMEHTIB; 0COBIHBOCTI METAIIUHOIO 3B’513KY; | Po3pisusmu MeTaliuHl Ta HEMETAliYHi EJNEeMEHTH 3a eNICKTPOHHOIO
saranbHi  (isMuHi Ta XiMiuHI BIAcTUBOCTI | 6y/I0BOIO ATOMIB.

METAIIB, 3araibHl crocodu iX n00yBaHHS; Pl
aKTUBHOCTI MeTaliB; SIBUINE KOPO3ii, crnocodu
3aXMCTY METaIiB BiJi KOPO3ii; CIUIABH HA OCHOBI
3aji3a (4aByH, CTajb).

Crnadamu enexTpoHHi (OpPMyIH aTOMIB METaTiYHHX eJEeMEHTIB —
Jlitito, Harpiro, Maruito, Amowminito, Kanito, Kanemiro, ®epymy;
pIBHSIHHS peakiliii, sKi XapakTepu3yloTh XiMiUHi BJAaCTHBOCTI MeTalliB
(B3a€MOJIisi 3 KMCHEM, TaJIOTeHaMH, CipKOIO, BO/IOIO, PO3UMHAMU KHCIIOT,
nyris Ta coxneit) i cnocobu ix n0O0yBaHHs (BIIHOBJIEHHS OKCHJIIB KOKCOM,
kap6on(Il) okcuIOM, BOJHEM, METAIOTEPMIs (AIFOMOTEPMisl)); PIBHAHHS
peaxiliii, ki BiIGYBarOTHCS i1 Yac BAPOOHHIITBA YaByHY 1 CTalli.
[osichioeamu 3anexHicTb XiMiYHOT aKTHBHOCTI METaJIiB BiJl €l1EKTPOHHOT
Oy/10BH 1X aTOMIB; CyTh KOpO3ii MeTaIiB; XiMi4Hi NepeTBOPEHHS M Yac
BUPOOHHIITBA YaBYHY i CTaI.

Ipoenosyeamu MOXKIMBICTb Hepebiry XiMiYHHX peakiiii Mmetanip i3

BOJIOIO, PO3YHHAMHE KHCTIOT, COJIeH, JIyTiB.




:| 223, | ,ii'\"}ll{lli'l'a XiMiuni BIactuBOCTI HATPIIO., KATI0, Marniio. | Xapanmepusyeamu NoA0KCHHs Hatpito. Kaiiio. Maruiio. Kaibuio B
| | 1YIKHO3EMEITBHI Kaabiiio: Ha3BH Ta GOPMYIH HAHBAKIMBIIMX | nepiouuiiil cucremi, (i3HYn BIACTHBOCTI HATPIIO 1 Kallio, Marsio 1
CIICMEHTH CITOJYK JVIKIUX | 1YAKHO3EMEILHUX SIEMEHTIB; | Kaibiiifo, BHAM TBEPAOCTI BOAH THMUAcOBY. abo  kapOOHATHY;
| sacrocysaius  cnonyk  Harpio,  Kanito, | noctifiny, saraibhy: sactocyBahus okeuiis  Maruito i Kanbiito,
E Marsio. Kaibiio; xiviuni dgopmymn i Hassu | rigpoxewuis Harpito, Kaiito, Marnito 1 Kaibiiio: siKicHe BHSBICHHS
'1' Hail BOKIMBIIIX KadiiiHux 100pus; TeepaicTs | itouis Harpiro, Kaaito, Marnito 1 Kaasuiio.
BOJM: sikicHe pusaslienis fonie Harpito, Kanito, | Cknajnatu enexrponui Gpopmyan artomis i fonis Harpiio, Kaniio, Mar-
! Maruito, Kansitio. nito, Kanbiiito; piBasiHs peakilid, sKi XapakTepusyloTh XiMiuHl BIacTH-
BOCTI HATPilO, Kajiilo, MarHiio, Kajibllilo (B3acMOJis 3 KMCHEM. rajore-
HaMH. CIpKOI, BOI010)., OKCHIB 1 rigpokeuiis Harpito, Kaniwo, Maruiio,
Kasbiliio; piBHSHHS peakitiil, sIki BUKOPHCTOBYIOTH JUISl 3MCHIICHHS a00
- _ ) _ yCYHEHHS TBEPJOCTI BOJM (KUII' ATIHHAM, J10/IaBaHHAM co/n abo Bamia).
2.2.3. ANOMIHIH XiMiuhi BIACTHBOCTI, noGyBanHs  Ta | XapakTepusyBaTH [OJIOKEHHS AIIOMiHIIO B nepiojuunii  cucremi,
3aCTOCYBAHHS AMIOMiHIIO; Hassu Ta (opmyin | Gisuuni BIACTHBOCTI AMOMIHIIO, OKCHY Ta TiJIPOKCHIY AJOMIHIIO,
Hal BA/KIIMBIILHX CIIOJIYK AJIIOMIHIO. 3aCTOCYBAHHS AJIIOMIHIIO.
Cknajati ejeKTponni GopMmysin aroMa 1 Hona ANIOMIHIIO; PiBHAHHS
peaxiliif, 4Ki XapakTepu3yroTh XiMiuHi BIACTHBOCTI aTIOMIiHI0 (B3a€MOJList
3 KHCHEM, TaJIoIeHaMHu, CipKOK, pPO3YMHAMH KHCJIOT, JIyriB Ta COJIeH),
amoTepHicTh  OKCHJy Ta TLAPOKCcHIy AoMiHio (B3aeMojis 3

(—_— OCHOBHMMH Ta KHCIOTHHMH OKCHJIAMH, KMCIIOTAMH Ta JIyraMH).

224. Depym Ximiuni practusocti Ta oGyeaHus 3aiisza; | Xapakrepusysatu nosioxkeHus depyMmy B nepioguuHiii cucremi, QisnyHi
nassu Ta QOPMyJM HAWBANCTMBIIIMX CHOMYK | BnacTMBOCTI 3amisa, okemaiB i rimpokemais  @epymy(ll) i (D)
depymy; 3acTocyBaHHst 3ajiza Ta CHONYK | 3acrocyBanHsi 3amiza ta crnonyk ®epymy(ll) i (IIl); ¢isiomoriany poinb
depymy. iionis ®epymy (Fe*' iFe').

Cxrnajiati enekTponny gopmyy aroma depyMmy; piBHAHHS peaxiiiif, axi

XapaKTEpU3YIOTh XiMiUYHI BIACTHBOCTI 3aii3a (B3a€MOJis 3 KHCHEM,

XJIOPOM, CIpKOIO, BOJISIHOIO TApOI0, PO3YMHAMHU KHCJIOT T4 COJIeH,

pKaBiHHsA), okcuaiB i riapokcuais ®@epymy(Il) i (III) (Bzaemonis 3

kucioramu), coneit ®@epymy(Il) i (II1) (B3aemojis 3 po3uMHAMH IyTiB,

KHCIIOT, coJieit), B3aemoneperBopents crnioiyk @epymy(I) i @epymy(I1l).

2.3. HemeTamiuni ejementn 1a ixui cnoayku. Hemeraiam

2.3:1. ["anorenu Ximiusi popmynu dpropy, xiopy, Opomy, iony; | Ckraoamu piBHSHHA peakuii, xapafc'_r'épﬁnx IS XJjopy (B3aemouis 3
Ximiyni  Qopmymn, Haseu Ta  (Qi3WYHI | MeTANAMHM, HEMETATaMH, BOJIOKY), ~TiAPOT€H- XJOpWay 1 XJIOPHIHOI
BJIACTHBOCTI HaWBAXKJIUBIIIHNX CIIOJYK | KACIOTH (B3aeMoOis 3 Me'raﬂam_i','"__qcﬂonﬁmi#=Qxc';[ﬂamu, OCHOBaMH,
rajoreHiB (FiApOreH XJOpHY, TalOreHiiB | aMPOTCPHUMH CIIOIYKAMH, COIAMH); PIBHSHHS Ppeakiuiii 100yBaHHs
MeTaJiYHHUX eJIeMeHTIB); crocobu J00yBaHHs B | Iijiporexn xiopuay B nabopatopii. LT e e




nabopatopii Ta XiMiYHi BIaCTHBOCTI X10PY,
TiAPOreH XJOpHJY 1 XJIOPWUIHOT KHCITOTH:
HAWBAXIMBILI Tamy3l 3acTOCYBAaHHS XJIOPY,
TiIporeH XJIOpHLY, XJIOPHAHOT KHCJIOTH; IKICHA
peakilist JUIsl BUSIBIICHHS XJIOPH/I-10HIB.

Iopisnioeamu XiMiuHy aKTHBHICTb IaJIONCHIB.
Xapaxmepusyeamu HaWBaKIMBILI rany3i 3acTOCYBaHHs .XJOpY. (dK
OKHCHHKA, Yy BHPOOHMITBI OpraHiuyHuX 1 HEOPraHiYHUX PEUOBHH),
TiJIporeH XJOpUy, XJOPHIHOI KHCIOTH (y BUPOOHMITBI ILIacT™MAac, s
n00yBaHHs  XJIOPH/IB), XJOPWIB (Hatpiii Xxjopuay — XapyoBol
TIPHTIPaBH, JUIsl IOOYBaHHS XII0PY, HATPIIO, HATPiH FiJPOKCHITY, COAN).
3acmocoeysamu 3HaHHs JUIs BUSBIICHHS XJIOPH/I-I0HIB y PO3YHHI.

2.3.2. | Oxcuren i Cynndyp | Ximiuni dopmysnn kuchio, o30Hy, cipku Ta | Cxnaxaru piBHAHHS peakiiif, XapakTepHHX JUIS KHCHIO (B3aeMojis 3
HAWBKIMBIIMX ~ crodyk  OKCHTEHy i | METalaMy, HEMETalaMH, CTIOJNyKAMH —HEMETalidHuX €JIEMEHTIB 3
Cynbdypy; izuuni Ta ximiuni BnactusocTi | [izporenom), cipki (B3aemMoZis 3 MeTajami, JEAKAMH HEMETaIaMH),
KHCHIO, O030HY, cipku, okcuuis Cyibdypy, | oxennis  Cymsdypy (B3aemMoJist 3 BOJIOIO, OCHOBHHMH OKCHJIAMH,
cyiabdaTHOI KHMCIOTH, Cyibdaris; Ccnocodu | OCHOBaMH), CYIb(ATHOI KHCIOTH (B3aeMojiisi 3 MeTalaMH, OCHOBHMMH
noOyBaHHsI KHCHIO B nabGoparopii; | OkcuiaMu, OCHOBaMH, aM(OTEPHHMH CHIONYKaMH, COJIIMH); PIBHSAHHSA
HAMBAKIMBII Tany3i 3aCTOCYBAaHHsS KMCHIO, | peaKiiiii 100yBaHHs KHCHIO B 1abOpaToOpii, yTBOPCHHS i PO3KIIa/ly 030HY.
o30Hy, cipku, cyibdarHoi kuciaotd Ta | [lopiBHIOBaTH CKJIAM, XIMIYHY AKTHBHICTH KUCHIO M O30HY.
cymbdatiB; sAKiCHa peaxilis Uil BHSBICHHs | XapaKTepu3yBaTH HaMBaXIUBIIII Trajy3i 3acToCyBaHHS KHCHIO (K
cynbdar-ioHiB. OKHCHHKA), 030HY (3He3apakeHHs BOIM), CipkH (N0OyBanHs cymb(aTHOL
KHCJIOTH, BHPOOHHIITBO T'YMH, CIpHHKIB, NPOTH3aNalbHUX IIpenaparis,
KOCMETHYHMX  3acobiB),  cynbdarHoi  KHCIOTH  (BHPOOHMIITBO
MiHepaJIbHEX JIOOPUB, BOJOKOH) Ta cynbharis (rinc — y GymiBHMLTBI,
MeIMIIMHI, MiHUHA Kynopoc — Jjuisi 60poTeOH 31 HIKIIHMKAMH POCIIHH,
NPOTPABIICHHS JIEPEBUHNA).
3acTOCOBYBaTH 3HAHHS /Ul BHABICHHA KHCHIO Ta cyibdar-ionis (y
po3unHi), criocobiB 36upanHs KHCHIO (BUTICHEHHSAM IIOBITPs a00 BO/H).
2.3.3. | Hitporen i ®ocdop | Ximiuni popmynu asory, docdopy (6imoro i | Cxnanaru piBHSIHHSI peaKlililf, XxapakrepHux i asory i (ocdopy

YEepPBOHOIO), HAWBAXTUBIIINX CIIOJNYK
Hirporeny i ®ocdopy; dismuni ta Ximiuni
BJIACTMBOCTI @30Ty, OUIOro 1  YepBOHOTO
docdopy, nitporen(Il) oxcuay. nitporen(lV)
oxeny, pocpop(V) okcuiay, amoHiaKy, conei
aMOHiI0,  HITpaTHOI ~ KHUCIIOTH,  HITpartiB,
oprodocdarnoi  kucnotH,  oprodocdaris;
cnocoOu 100yBaHHs amMOHiaKy, HITPATHOI Ta

(B3a€MOJTisAl 3 MeTallaMH, JesKMMH HEeMETalaMH), aMOHiaky (B3aeMoJis 3
KHCHEM, BOJOIO, KHCIOTaMM), Cojieli aMoOHil0 (B3aeMOMis 3 Jiyram,
COJsIMM), HITPATHOI KHCJIOTH (B3a€MOJIA 3 MeTalaMi, OCHOBHHMH
OKCHJIAMH, OCHOBAMH, aM(OTEPHUMH CITOJyKaMH, ComsiMu), HiTporen(IV)
okenay Ta Qocdop(V) oxeuay (B3acmoiis 3 BOJOK, OCHOBHHMH
OKCH/IaMH, OCHOBaMH ), oprodochaTHoT KUCIOTH (B3acMO/lis 3 MeTallaMu,
OCHOBHUMH OKCHJAMH, OCHOBAaMH, COJSMH); PIBHSHHS peakuid, sKi
XapaKTepPU3YIOTh B3a€MOICPETBOPEHHS CEPEIHIX. I KUC/IHX oprodocdaris;

opropocdarnoi  kueaor y  1naboparopil; | piBHAHHA peakiiil TepPMIYHOrO. PO3KIALY, coneH aMOHII0  (XJIOpHUJLY,
HalBaKIMBINI Tany3l 3acTocyBaHHs 30Ty, | HiTpary, KapOoHaty Ta riaporeHkapooHary) Ta. HITpaTiB; pPIBHAHHI
amoHiaky. HITPaTHOi  KHMCIOTH, HITPATiB, | peakiliii J00yBanHs aMOHIaKy, HiTpaTHOI Ta OprodocdarHoi KHCIOT y
oprodocdarioi  kuciord,  oprodocdaris; | raboparopii. 5N
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SKICHI peaxitii A1s BHABICHHS HOHIB aMOHIIO Ta
oprodochar-ioHis.

| (uepsonoro 1 Oinoro doedopy).
P azory

\dpdl\ I L])I{ IVBA I CKaal i

Oy 0By upmm\ peyOBIH (TJucdmp\
HAWBAXKI/IMBINI rajny3l 3acTocyBaHHs

(BUPOOHUITBO aMOHIAKy. CTBOPEHHS HH3LKHX TeMmieparyp).
aMoHiaky (JI00yBaHHS HITPATHOI KHCAOTH., BUPOOHMITBO  100pHB, |
HAIIATHPHOrO  CHUPTY), HITPATHOT KHCAOTH (BHPOOHUITBO 100PHB.

BUOYXOBHX PCUOBHI. HITPOTEHOBMICHHX OPraHiuHMX CHONYK). HITpaTiB
(BUpOOHUITBO J10OPHB, BUOYXOBHX peuoBHH). opTodocharioi KUCIoTH
ta oprodocdaris (BUPOOHHLTBO JLOOPUB).

[TopiBHIoBaTH XiMIYHY aKTHBHICT @30Ty, 4epBOHOIO i Oinoro gocdopy.
3acTOCOBYBATH 3HAHHS U BUOOPY CIIOCOOY BUABJICHHS AMOHiaKy, HOHIB
amoHito Ta oprodocdar-ionis (y pozunni).

2.3.4. | Kapbou i Cumninii [lpocti  peuosunu  KapGony; ancopOuis, | Ckaadamu piBHAHHS peakiiiif, XapakTepHHX JUI BYIJICIHO 1 CHINIIO
ajcopOuilii  BIACTMBOCTI  AKTMBOBAHOTO | (B3a€MOJs 3 AKTHBHUMH METAllAMH i HeMeTa/IaMH, OKCH/IaMU METallYHUX
ByTimas; Ximiuni Qopmysu  HalBazIMBilIAX enementin), kapOou(ll) okcuay (B3aeMOJlis 3 KHCHEM, OKCHIAMHU
ciosyk  Kapbony i Cuninito; (isvuni  Ta | METaliuHuX €JIEMEHTIB), kap6on(IV) oxeujy (B3aemMo/lis 3 BOJIOK), OCHOB-
XiMiugi  BJACTMBOCTI  BYIJEMIO,  CHIINIIO, | HHMA OKCHJIAMHM, fyramu, Byrieuem), cumuii(lV) oxenty (B3aeMois 3
okcwie  KapGony, kapOonari, cumiuii(IV) | OCHOBHUMM OKCHIAMM, Jayramn); piBHSHHS peakiliil B3aeMOIIepeTBOPEHHS
OKCHy, CHJIKATHOT ~KHCIOTH, CHIIKAaTiB; | CEPEHiX 1 KHCIMX KapOOHATIB, TEPMIYHOTO poO3KIaLy KapOOHATIB |
ciocobn  joOysanns okeuais  Kapbony B | rinporenxapbonaris, joOysanns okenuin Kapbony B mabopaTopi.
naboparopii; HaWBAKIIHBIII rany3si | Xapaxmepusyeamu cxnaj, 6ynoBy i (iswdni BiracTuBocTi IPOCTHX peto-
3acTocyBaHHs aimasy, rpadity, akruposanoro | Bun KapGony (rpadit, anmas, KapOiH), HAMBAXIMBILII rajry3l 3acTocy-
pyriuiss, oxeuwiuis Kapbowy, kapOoHaris, | BanHs anmasy (y pisaibHHX i munidyBanbHux iHCTpyMeHTax), rpadiry (y
rizporenkapbonaris, cummii(lV) — okcuuy, BUPOOGHHUIITBI OJIBIIIB, ENEKTPOJIIB), aKTHBOBAHOTO Byrinis (B MeIuIuHI,
cHiKaTiB; sKicHi peakuii JUis  BUSBJICHHS | y NpOTUrasax, juis OuMIIeHHs Boaw), okcuiis KapGowy (CO sk BIJTHOB-
_kapOoHar- i cuIKar-ioHiB. auk, CO; — y BUPOOHMIITBI COMM, IYKPY, Ta30BaHMX HAIOIB, HAIIOBHIO-
Bau BOTHEraCHHUKIB), HATPil rigporenkapboHary, kapbonarip Kanbuiro Ta
Harpito, cunini(IV) oxenay (BUpPOOHHITBO CKIia, Oy/liBENbHUX MaTepi-
alniB), CHITIKATIB (CKJIAJIOBI IEMEHTY, KepaMikH, MOPIE/IAHH, PLIKE CKIIO).
Bacmocosyeamu 3HanHs s BusBiaeHHs kapbon(IV) oxcuty, kapboHar-
1 cutikar-ioHiB (y po34uHi).
3. Opraniuna ximis
31 Teopernuni ocHoBM | HalfBa/uBiimi eleMeHTH-OpraHoOreHH, opra- | Busnauamu HaWBaKITMBILI enememn—oprahoreﬂn (CLH, DN S, P
opramiuHoi XimMii | HiYHI CHOJIYKM; TIPUPOAHI  Ta cuureTHuHl | Pospizuamu  3a xapaKTepHHMH ‘O3HAKAMH ~ HEOpraHiuHi i opratiusi

OprasiuHi CHOJYKH.

CITOJIYKH, anpOﬂﬂl Ta CHH.TQTH_FIHI O]EJI’aHI'-lHl\_CHOJIyKH




Monekynsipia OyjoBa OpPraHiYyHHX CIIOJIYK.
Ximiynuii 3B’M30K y MOJISKYyTax OpPraHivHuX
CHONYK:  €Hepris, JIOBKHHA, IPOCTOpPOBa
HAINPAMIICHICT, MOJSPHICTh. G-3B’A30K 1 7-
3p’s30K.  Ojuuapnuii, KkpatHi (TOJBIHHHH,
noTpifinuii), apoMaTHIHUH 3B I3KH.

Xapaxmepusyéamu ~ KpaTHiCTb, — nojspuicTs  abo HETOJSPHICTD
KOBAJTEHTHOIO 3B 3Ky B MOJIEKYJIaX OPraHi4HHX CHOJYK, G-_1 T-3B SI30K
3a crocoOOM YyTBOPEHHS.

Iopieniogamu o MHAPHI, NO/IBiHHI, NOTPIHHI Ta apoMaTHYHi 3B A3KH 32
CHEPricio i IOBKAUHOIO Ta MPOCTOPOBOIO HANPSMIIEHICTIO.

Ananisyeamu peakiiiiny 3/aTHICTb OpraHiuHuX CHOMYK i3 Pi3HMMH
THIIAMH 3B SI3KiB.

I 16pn,unsamﬂ enempommx opﬁlTaneH aroma
KapGony; sp'- , Sp°-, sp-riGpumu3aii.

Busnauamu TANH TIOPHAM3alii Ta IPOCTOPOBY Opi€HTAL{l0 TiOpUAHAX
enexTpoHHux opOitaneit aromiB KapOony B Molekysax OpraHigyHuX
CIIOJTYK.

Kiacudikariis opraHiuHux CHoiyk 3a OyJ0BOIO
KapOOHOBOIO JIaHIIOra i HasIBHICTIO
XapakTepuCTHIHHUX ((yHKIIOHATBHHUX) TPYIL.

KJIacmleyBaTH opramqm cronyku 3a OyZoBol0 KapOOHOBOrO JIaHIIOra
Ha HACUYCHI BYIIICBOJHI allMKIIYHOL Gynonn — aJIKaHW, HEHAaCH4eH1 BYI-
JIEBOJHI AIMKIIYHOI OYIOBH — AIKEHH, AIKIHW; [HKIIYHI BYTJIEBOAHI —
IUKJTOATKAHA TA ApeHH; 33 HAsABHICTIO XapaKTepPHCTHYHMX ((DyHKILO-
HAIBHMX) TPyl Ha CHOUPTH, (EHON, TraJoreHoANKaHH, albJCrijy,
KapOOHOBI KHCIIOTH, €CTEPH, AMiHH, aMIHOKUCIIOTH.

SIBMIe TOMOJIOTII; FOMOJIOTHM, TOMOJIOTTYHHH
psizt, romosioriusa pisauns. Knacu opranigaux
cromyK. 3araibHi  GOpMYIHM  TOMOJOTTYHHX
PAiB i KJIAciB OpraHiyHUX CHONYK.

Busnauamu roMonoru ByrneBOJ.IHiB Ta iX NOXiJHHAX.

Pos3piznsimu roMOJIOT14HI ps i KJ1acu OpraHigHUX CIOJYK.
Vemanoeniogamu BIAMOBIAHOCTI MiX NpeICTABHUKAMH TOMOJIOTTYHHX
paziB Ta ix 3aranbHUMH (OPMYJIaMH, KJIacaMi OPraHiqHHX CIHOJIYK Ta ix
XapakTepUCTHIHAMH (QYHKIIIOHAIbHUMH) TPYTIaMH.

[loHsTTS NepBUHHMH (BTOPUHHMH, TPETUHHHUA,
yerepTuHHKi) atom Kapbony.

Busnauamu y MOJEKy/IaX OpraHiqHHUX CHOJYK Pi3HOT Oy/10BH NEPBHHHHH,
BTOPHHHHIA, TPETHHHHUH, YeTBepTHHHHUI atomu KapOoHy.

HomMmenknarypa OpraligHux CIIoJIyK.

Ha3zueamu  opraHiddi CHOJIYKH 3a  CTPYKTYPHHMH
BukopucToBytoun HomeHknarypy IUPAC.

Craadamu cTpyKTypHi OPMyYIH OpraHivHKX CITOJIYK 33 Ha3BaMH 3riHO 3
nomenkJaryporo IUPAC.

dbopmynamu,

Sgpuine i3omMepii, i30mMepH, CTPYKTypHa Ta
npocroposa (reomerpuuna, abo yuc-mparc-)
i30Mepisl.

Busnawamu i30MepH 3a CTPYKTYPHHMH (OpMYJIaMH.

Po3pizusmu cTpYKTYpHI Ta IPOCTOPOBI (reomeTpuHHi, abo yuc- i mparc-)
130MEpH.

Vemanosnioéamy BiMIHHOCTI MK 130MEPAMH. | FOMOJIOTaMH 3a: AKICHUM
| KITBKICHUM CKJIaJI0M, OY/I0BOIO MOJIEKYJI.




Bzaemuuii BrumB aromiB abo rpyn aTtomis y
MOJIEKYJIAX OpraHiqHHuX CIOJYK.

Vemanoeniosamu 38°130K MK OyIOBOIO i BIACTHBOCTAMH. OpFaHi9HIAX
CHOAYK 3 YpaxyBaHHSM HepPepo3noflly CHEKTPOHHOI TYCTHHM Ha. |
NPUKIa1aX NpONeHy (HpueJHaHHS rajJOreHOBOJIHIB Ta BOJU 3TiAHO 13
npasuiom B. Mapkosuukosa); ciupris (moaiGHicTh 10 KHCIOT); QeHomy
(KMCJIOTHI BIACTHBOCTI, 3ATHICTD 10 peaKilii 3amilleHHs y OeH3eHOBOMY
KiibIl); HACHYEHMX OJHOOCHOBHMX KapOOHOBHUX KHCIOT (KHCIIOTHI
BJIACTUBOCTI), aMiHiB (OCHOBHI BIACTHBOCTI, 3JATHICTh aHUIHY J0
peaxiiiii 3amillieHHs y OeH3eHOBOMY KUJIbILI).

Ananizyeamu ximiudy OyIOBY OpraHiYHHX CIOJIYK, BHKOPHCTOBYIOUM
ocHoBHI nonoxeHHs Teopii O. byrneposa.

Ilpoznosyeamu peakiiiiHy 3/aTHICTh OPraHiYHMX CIIOJIYK, BUKOPHUCTOBY-
FO4H TIOHSTTS PO B3a€MHHH BIUIMB aTOMIB ab0 I'PYIl aTOMIB y MOJIEKYJIaX.

Knacudikanis XiMi4HHX peakiliif B opraHivHii
Ximii  (peakifii —NpHEJHAHHSA, 3aMILICHHS,
isoMepu3aiii).

Knacugpixyeamu peakuil 3a yd4acTIO OpPraHiyHHX CHOJIYK (3aMillCHHS,
NIpUE/IHAHHES, BiIIICIUICHHS, i30Mepu3allii).

Vemanoenosamu 38°s13KH MK OyJ0BOIO MOJIEKYJI OPraHIgYHHX CIIOJIYK Ta
iX 3/1aTHICTIO BCTYIIATH B PEaKIlii IEBHOIO TUILY.

3.2. Byrues

oaHi

Anxanu

3aranbHa GopMysia alkaHiB, iX HOMEHKIATYpa,
i3omepis, Oy0Ba MonekyJ, (isuuni Ta XimMivHi
BJIACTMBOCTI, crocobu J100yBaHHs, 3acToCy-
BaHHSL.

Hazueamu nepmii 10 TpeicTaBHUKIB TOMOJIOTIYHOTO PsiTy alkaHiB 3a
nomenknaryporo IUPAC.

Crknadamu MONEKyNspHi Ta CTPYKTypHI (GOPMYIH alKaHiB; piBHSHHS
peaxiiiii, MO XapaKTepu3ylOTh XIMiUHI BJIACTHBOCTI alKaHiB (peaKiis
3aMillleHHs] Ha NPUKJIAJi XJOpyBaHHS METaHy, OBHE OKHCHEHHS alKaHiB
ab0 Y4acTKOBE OKHCHCHHS METaHy, TEpPMiuHHI PO3KIIaj MeTaHy, KPEeKiHT,
i3omepu3anis ankawnis), saGoparopHuil croci® moOysaHHs meraHy (3
HATPii anerary, aoMinii kapbiy).

Ioscnioeamu sBAILE Sp°-ribpuM3aNii eNeKTPOHHUX opliTanell aToOMiB
Kapbony B MoJIeKyJ1aX aJIKaHiB.

Hopisniosamu (izuuni BIaCTHBOCTI alKaHiB Ha NPUKIAl 1X TeMIeparyp
KUITIHHS 1 TIJIaBJIEHHS.

Ob61pynmogyeamu 3aleKHICTh MK arperaTHUM CTaHOM 3a HOpMallbHHX
YMOB, TeMIIEpaTypaMH IUIABJICHHS | KMIHHS alkaHiB Ta iX BiIHOCHOIO
MOJIEKYJISPHOIO Macolo; 3JaTHICTh ajJKaHiB JI0. Peakiiil 3amilmieHHs 3a
EIEKTPOHHOIO OY/I0BOKD MOJIEKYJI, 3aCTOCYBAaHHS =~ alKaHiB (IalHBO,
HagbHe, POIYUHHNKH, T0OYBaHHS Caki, BOIHIO, TAIOTGHOANIKAHIB) IXHIMH
BJIACTHBOCTAMH. : : -
Vemanososamu 38’3k Mk OYI0BOKO MOJEKYJ ] BIaCTHBOCTAMM]
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AJIKEHH

Saranbia GopMmyia alkeHis, X HOMEHKIATYpA. |
iI3oMepid. Oy/0oBa MONEKVI, XIMIYHI BIacTH- |

BocTi. cnocodu A00YBaHHS, 3aCTOCYBAHHS: |

SIKICHT peakitii Ha No/IBIHHNN 3B'430K.

| ankaiis.

|
Busnauamu  CTPYKTYPHI 130MEpH  @JIKCHIB 3a OyJ10BOIO KﬂpGOHOBO['L)?‘
JAHIIOTA. PO3TAIYBAHHAM TOABITHOIO 3B A3KY: MIKIPYNOBI (aiKkeHu i |
IMKJI0QIKAHK) Ta IIPOCTOPOBI (reoMeTputti. ado yuc-mpanc-) i30Mepu.
Hazueamu ankenn 3a nomenkiarypoto [UPAC.

Crradamu MOJICKYJISIPHIL, CTPYKTYPHI (POPMYJIN QJKEHIB; PIBHSHHS peaK-
1, 110 XapakTepu3yloTh XIMIYHI BIaCTMBOCT] €TeHY Ta Npoieny (peakiii
IPHC/IHAHHS BOJIHIO, FAJOIeHIB, raJloreHOBOJIHIB, BOJM: I110JIMepHU3allis,
YACTKOBE OKHUCHCHHS €TEHY Ta NMOBHE OKMCHEHHSI AlIKCHIB), ITPOMHCIIOBI
ta sabopatopui cnocobu 00YBaHHS aNKEHIB (TEPMIUHHH  KPEKiHT
aJKaHiB, JIrIpyBaHHs ajJkaHiB, Jeryiparaliss HACMYEHUX OJHOATOMHHUX
CHMPTIB, B3aEMO/IISI TAJIOTCHOAIKAHIB 31 CIMPTOBUM PO3YHMHOM JIYTY,
peaxiiii ankinis 3 BojHeM), 10OyBaHHs eTeHy B jlabopatopii (1eriaparaiis
CIUPTIB, Iy KHH T1JIp0OJIi3 raloreHONOXIAHUX alIKaHiB).

IMosicuioBaTy sBHUIE sp*-riOpuM3aiii eJleKTpPoHHUX opbiTaieil aToMiB
KapboHy B MOJIeKyJiax aJIkeHiB.

3acmocoeyeamu  3nands st BUOOpY crnoco®y BHABJICHHS  €TEHY
(B3acMoist 3 OPOMHOIO BOJIOIO, BOJIHHM PO3UMHOM Kalliii nepMaHrasary),
ajKeHiB (B3aeMolis 3 GPOMHOIO BOJIOIO). '
Obrpynmogyeamu  3aCTOCYBaHHs AJKEHIB (BUPOOHMIITBO IOJIETHIIEHY,
HOJHIIPOTTiTICHY, eTanoily, 1,2-MXI0poeTany) IXHIMH BIACTHBOCTAMH.
Vemanoemosamu 38’13kl MDK  Oy/ZIOBOIO Ta 3/aTHICTIO aJIKEHIB /10
peakiiiii npHeIHaHHs.

Ananizysamu NpyeHAHHS TAIOTCHOBO/IHIB Ta BOJM JI0 NPOTEHY 3riJHO 3
Hepepo3nojIiioM eJIeKTPOHHOT I'YCTHHH B MoJjeky:ni (mpaBuno B. Map-
KOBHHKOBA).

L v

AJIKIHH

3aranbpHa popmyia ankiHiB, iX HOMEHKIATypa,
130Mepis, Oynosa MOJIEKYIT; XIMI4HI
BIIACTHBOCTI Ta CHOCOOM J0OyBaHHs €THHY,
3aCTOCYBAHHS, SIKICHI peakuii Ha NOTpidHUN
3B'SI30K.

Busnauamu CTPYKTYpHi i30Mepu aikiHiB 3a OyjloBoro KapOOHOBOTO
JIAHINIOTa, PO3TALIYBaHHAM HOTPIHHOIO 3B A3KY.

Hasueamu ankinu 3a nomenknaryporo [UPAC.

Ckaadamu MOJICKYJISspHI Ta CTPYKTYpHI (DOPMYJM ajIKiHIB; PIBHSAHHS
peaxiliii, 110 XapakTepu3yloTh XiMiUHI BIaCTHBOCTI aleTHIIeHY (peakuii
NPUEHAHHS BOJIHIO, TaJOTEHIB, TrajloreHOBOJHIB,  BOAM (peakuis M.
Kyueposa); peakuii 3amillleHHs — B3aEMOJIs -3 HaTpieM, aMOHiaYHUM
posuunoMm apreHtym(l) okcuay: - TpuMmepusallis —aleTHIICHY, TOBHE
OKHMCHEHHS! A/KiHIB i YACTKOBE OKMCHEHHs alleTWIeHy), TIPOMHCIOBI Ta

naGoparopni cnocobu 00yBaHHs alETHIEHY - (TGPMIMHMH  PO3KII#T |
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METaHy., B3a€MOJis KaIbIlili auneTWieHiny 3 Bojotoo, peakuis 1,2-
JIMXJIOPOETAHY 31 CHEPTOBUM PO3YHHOM JIYTY).

O6ipynmosyéamu  3aCTOCYBaHHs — alleTwiaeny (rasose  pisaHHst i
3BapIOBaHHS MeTalniB; A00yBaHHS BIHUIXJIOPUY, NOMIBIHUIXJIOPHAY,
OLITOBOI'O AJIBJETi1y), 3yMOBJIEHE HOI'0 BIACTHBOCTIMHU.

Hosicniosamu sBULIE Sp-TiOpuau3anii €JICKTPOHHUX opOiTanel aTtoMiB
KapGomry B MoJIEKyJIax alKiHIB.

3acmocosysamu 3uanHs a1 BAOOPY CrmocoOy BHUSBICHHS alCTUIICHY
(B3aemMojtisi 3 GPOMHOIO BOJIOKO, BOJTHHM PO34YMHOM Kallili mepMaHrasary,
amoniauaum poszunmHom apredtyM(l) oxcuay), ankiHiB, IO MICTATH Y
ckmagi monekyn —C=C— 3B’s3ku (B3aeMoiis 3 OpOMHOIO BOJOI),
amMoHiayHuM po3urHomM apreaTym(l) oxeumy).
IlopiBHIOBAaTH peaKlliifiHy 3[aTHICTH €TeHy i
NPHEHAHHSL.

Vemanosnioeamu 3B’S30K MK OyJ0BOIO Ta 3[aTHICTIO AlETHIIEHY 10
peakiiiii mpreaHaHHs, 3aMiIIECHHS.

€CTHHY B peaKHin

3.2.4.

Apomaruusi
BYTJIEBOJIHI.
bensen

BaranbHa  (GopMyJa apeHiB  FOMOJIOTIYHOIO
psaay Genseny. Bymosa, BIacTHBOCTI, Crocoou
n00yBanHs GeH3eHy; MOHSITTS PO apOMATHYHI
3B’ SI3KH, OTT-CJIEKTPOHHY CHCTEMY.

Cxna0amu MONEKYISpHY Ta CTPYKTYpHY (GopMyin OeH3eHY; piBHSHHI
peaxiliif, 10 XapaKTepu3yloTh XiMiuHi BiacTHBOCTI OenzeHy (peakuii
3aMilEHHs 3@ YYacTIO rajoreHiB (y MPUCYTHOCTI Pi3HHX KaTali3aropis),
peakiii npueaHaHHs — TiapyBaHHA Ta xjopysanus (hv), oxucHeHHs),
nobyBaHHS OeH3eHy B INPOMHCIOBOCTI (KaTajiTWyHe JerifpyBaHHs
rexcamy, [MKJIOTeKcaHy, TPUMepHU3allis aleTHjIeHy).

Po3piznsimu HeHaCHYeH] Ta apOMaTHYHI BYTJICBOJIHI.

Hosicniogamu sBALIE Sp -Tibpuau3alii eneKTpoHHUX opbiTajied aToMiB
KapGony B MoJieKysi OeH3eHy, CTilikicTe OeHseHy 10 Jii OKHCHMKIB Ta
HOro 31aTHiCTh O peakiliil 3aMileHHs.

Hopieniosamu 38’ s3ku MK aromamu KapGony B Mojekynax OeH3eHy,
aJKaHiB i alKeHiB, peakuiiiny 37arTHIiCTh OeH3eHy, alKaHiB 1 alKeHIB y
peaxilisix 3aMileHHs Ta OKUCHEHHS,

[Tpupoani pxepena
BYTJIEBO/IHIB Ta IXHs
nepepodka

Hadra, npupojHuii Ta CcynyTHii HadTOBHHA

rasu, Byrius, IX  CKiaj;  KpeKinr i
apomatusainis  HaptH Ta HAMTOMPOIYKTIB,
neroHaniiina Crifikicte OeH3MHY, OKTaHOBE
yhelo;  mepepobka  BYruuis;  npoOieMu

JI00yBaHHs PIKOTO MAJBHOTO 3 BYTUUIA Ta
ATBTEPHATHBHUX JIKEPEIL.

Hazueamu npolyKTH nepepoOku HaTH Ta KaM SHOro BYTLLISA.
Hasodumu npuxiadu BAKOPUCTAHHS IPUPOJIHOT BYTTIEBOAHEBOT CHPOBHHU
AK JpKepesia OpraHivHUX CIIOJYK.

Ckraoamu PiBHAHHS PeaKIliif, 1O BiADYBAaKOTHCA M1 Yac CHAIIOBAHHS
PUPO/HOTO rasy. WELE m BNy

Pospiznusmu peaxuii, sxi BiOYBaIOTHCS L Yac KpeKiHry Ta apomMaruzaiii
BYIJICBO/IHIB. Yo ta

Hopisniosamu netoHaijiiiy CTifiKicTh OCH3MHIB 3 )g/paxyBamlmg/lx/
\ 15




OKTaHOBHUX HHUCECIL.

3.3. OkcHreHoBMicHI 0p

FaHiTHI CHOJIYKH

Croupru

Xapakrtepucruuna  (QyHKIioHANbHA) — rpyna
cnupris. Knacudikanis cnupris.  3arajbHa
GopMynia OJHOATOMHMX HACHYEHUX CIHMPTIB.
By10Ba, HOMEHKJIATYpa, i30Mepisi, BIACTHBOCTI,
criocobu jo0ysanns Ta 3actocyBanns. [Tonsrrs
PO BO/IHEBHA 3B’ A30K.

Busnauamu CTPYKTYpHI i30MEPH OJHOATOMHMX HACHYCHHMX CHHPTIB 3a
6y10B010 KapOOHOBOTO JIAHIIIONA, PO3TALLYBAHHAM I'iJIPOKCHIIBHOL IPYIiH
Ta MIKKJIACOBI 130MepH (eTepH).

Hazuéamu OJHOATOMHI HACHYUCHI CIHPTH, @ TAKOXK ETHJICHIJIKOIb 1
riinepos 3a Homenkaarypoio [UPAC.

Knacugpixyeamu ciuptu 3a 0y10B010 KapOOHOBOIO JIaHLora — HaCHYEHI,
HeHacH4eHi, 3a KUILKICTIO TJIPOKCHIBHUX TPyl — OJHO- i HaraToaTOMHI,
3a mpupooio aroMiB Kapbomy, 3 sKMMH CHOjTyYeHa ripOKCHIbHA IpyTIa,
— NIepPBUHHI, BTOPHHHI, TPETHHHI CITHPTH.

Crradamu MOTNEKYJISpHi, CTPYKTYpHi (OpMyaHM CHUPTIB; piBHAHHS
peakmiii, moO BiZOOp@XalOTh  XiMiuHi  BJACTMBOCTI  HACHYEHHX
O/IHOATOMHHX CIIHPTIiB i Tuiilepoiy (peakuii 3aMilieHHsS — B3a€MOJIs 3
aAKTHBHUMH MeTaJlaMu, raJIOr€HOBOIHAMH, ecrepudixaris,
MDKMOJIEKYISIpHA JIeTiipaTallis, BHYTPIIIHBOMOJICKYJIIPHA JieTiApaTaltis,
4aCTKOBE Ta IIOBHE OKMCHEHHS), TNPOMHCIOBI crocobu J00yBaHHS
meranony (i3 cuHTes-rasy), eraHonmy  (Trijparaii€ro  €TEHY,
dbepMeHTaTHBHUM OpOJHHSM IJIFOKO3H, BiJIHOBJICHHSM €TaHAIIO) i
J1aGopaTOpHi crioco6u Jo0yBaHs CIUPTIB (TiApoIi3 rajoreH OaKaHiB).
Xapaxmepuzysamu cxnajn i 6yJ0By MONEKyJ OJIHOATOMHHX HACHYECHHX
CITUPTIB.

Obrpynmosyeamu 3acTOCyBaHHs €TaHojly (100yBaHHs OLTOBOI KHCJIOTH,
JieTmioBoro erepy) Ta Mmertanony (no6yBanHs (opMmaibuerify) iXHIMH
BJTACTUBOCTSAMH.

ITopisniosamu Gi3nuni BIACTHBOCTI (TeMIEPaTypH KMITIHHA, PO3YMHHICTD
y BOJi) OIHOATOMHUX HACHYCHUX CIUPTIB 1 BIAMOBIHUX AJIKaHIB,
METAHOIy, ~€TaHONy, eTWIEHIJIKOII Ta IJIlepojy; aKTHBHICTD
OJIHOATOMHMX HACHYCHMX CIHMpPTiB, BOJM 1 HCOPraHiYHUX KHCIOT Y
peaKiisx i3 JyKHUMH METAIAMH.

Vemanoenoeamu 3B’ SI3KH MK €JIGKTPOHHOK — OYJIOBOIO  MOJICKYJI
O/IHOATOMHUX HACHYEHHX CIMPTIB Ta iXHIMH (i3HuHMMHK 1 XIMIMHUMH
BJIACTHBOCTSIMH. -

-~
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ETHeHrIiKONb Ta IJILEposi K MPeICTaBHUKH
fararoaroMHUX CIHPTIB; sKiCHa peakiiis Ha
GaraToatoMHi CIIUPTH.

Criadamu PIBHAHHS peakiliif, mo BigoOpaxarTs XiMiuHi BJIACTHBOCTI
CTUIICHIUIKOMIO Ta Thineponmy (B3aemonis 3 Hatpiem, Kympym(ll)
rigpokcuom (6e3 3amMcy pIBHSHHS peakilil), INOBHE OKHMCHEHHS);
rainepoiy (B3acMo/is 3 HITPATHOIO KHCJIOTOIO, BHIMMH HAaCHYCHHUMH Ta
HEHACHYEHNMMH KapOOHOBHMHM  KHCIOTaMM); J00yBaHHs  IJLEpOny
(OMHJICHHS KHPIB).

Vemanoemosamu  38’S3kM - MK Oy/IOBOIO  MOJIEKYJ]l OaraToaTOMHHX
CHUPTIB Ta IX BIACTHBOCTIMH.

3acmocoéyeamu  3HAHHS Ul BUSBICHHS 0araroaTOMHHX —CIHMpTIB
(B3aemonisi 3 kynpym(ll) rizpokcuiom).

denon

dopmyna denony. Bynosa monexyu denoy,
xapakrtepuctuuna (QyHKiionanbHa) rpymna B
Hifl; BracTHBOCTI, NOOYBaHHs, 3aCTOCYBaHHS,
siKicHI peakii Ha (eHoI.

Cxradamu MOIEKYISpHY, CTPYKTYypHy GopMmymn ¢enomy; piBHSHHSA
peakiiii, 1Mo BizoGpakaioTh XiMiuHi BiacTHBOCTI (eHony (peakuii 3a
yYACTIO TiAPOKCH/ILHOI TpynM ~— B3a€EMOJis 3 HarpieM, Harpii
TiIpOKCHIOM; peakilii 3a yd4acTio OEH3eHOBOIO Kilbllsd — B3aEMOJIS 3
OPOMHOIO  BOJIOIO, HITPATHOIO ~ KHCIIOTOIO), Horo joOyBaHHs B
HNPOMHKCIIOBOCTI (T1IpoIti3 XI0poOeH3eny).

O6tpynmogyéamu B3a€MHHM BIUIMB TiIPOKCHIILHOT Tpynu i GEH3eHOBOTO
KiJIBIISE B MOJIEKYJTI (peHOmIy.

Iopieniosamu KMCIOTHI BIACTHBOCTI CIUPTIB, (eHomy i kapOoHATHOI
KHCIIOTH; 3/IaTHICTH Genseny i (eHomy 1o peakxiiit 3aMileHHs.
Vemanosaniogamu 3B’S3kM Mix  Oyl0BOIO MoJeKynH (eHomy 1 ¥Horo
BJIACTHMBOCTSAMH.

3acmocosysamu 3HAHHS 11 BUABIEHHs Qenouy (B3aemonis 3 pepym(Ill)
XJIOPHUJIOM, OPOMHOIO BOJIOKO).

3.3:3.

Anbaerijay

SaraneHa  (Qopmyna  ansjerifis.  bymosa
MOJIEKYJI a/TbJIETi/IiB, XapakTepucTuIHa (QyHK-
ioHalbHA) TPyNa, HOMEHKIATypa, i3oMepis,
BIIACTUBOCTI, JI0OyBaHHs, 3aCTOCYBAaHHS; AKICHI
peakxiiii Ha aabJIeTiHY IPyITy.

Busnauamu CTPYKTYpHI i30Mepu aibjeriiis 3a Oya0BOIO KapOOHOBOro
JIAHITOTA.

Hasusamu anbjeriau 3a Homenknaryporo IUPAC.

Hasooumu npuxiadu 3acTOCYBaHHS eraHamio (JIoOyBaHHS OITOBOT
KHMCJIOTH, ETHIOBOTO CIHPTY) Ta MeTaHamo (nobyBaHusi dopmaniHy,
YPOTPOIIHY) IXHIMH BIaCTHBOCTAMHU.

Crradamu  cTpyKTypHi (GOpMYJIM MOJEKYJ aiblerilis  Ta iXHIX
CTPYKTYPHHX i30MepiB; PiBHSIHHS peakuiif, mo BiloOpaxaroTs XiMmidHi
BIACTHBOCTI albJCrijliB (BiHOBIECHHS, YACTKOBE OKUCHEHHS ), 100yBaHHs
eTaHAMoO B NPOMHMCIOBOCT (rijparaliero almeTHiIeHy 3a peakiieo M.
Kyueposa) i 1abGoparopii (OKHCHEHHAM €TaHOIY ).

3acmocosyéamu  3HAHHS JUIS  BUSBICHHS albJCTIIB 3a SKICHUMH

peakiisiMi — B3a€MOJlisi 3 aMOHIAYHUM PO3UMHOM apregrym(l) oxepAf.
' | EA 17




kynpym(I1) rizpoKkcuiom.

3.3.4.

KapOoHOBI KHCIOTH

Xapakrepucruuna  (GyHKIiOHAIbHA)
kapOonosux kucinor. Knacudikaiis kapOooHO-
BUX KHCIOT. 3araibHa (opMmylia HacHYeHHX
OJIHOOCHOBHUX KapOOHOBUX KuCIOT. byjosa,
HOMEHKJIATypa,  130Mepisi  OJIHOOCHOBHHX
KapOOHOBHUX KHCIIOT, BJIACTHBOCTI, JI0OYBaHHs,
3aCTOCYBaHHS.

rpyna.

 Busnauamu CTPYKTYPHi i30MEpH HACHUYEHHX OAHOOCHOBHUX-KAPOOHOBUX.

KHCIOT 3a Oyl0BOKO KapOOHOBOrO JIAHIOTA, MIKKIACOBL..i30MepH
(ecTep).

Hasusamu 3a somerkaarypoio [IUPAC nacuyeni 0iHOOCHOBHI KapOOHOBI
KUCIIOTH, JaBaTH TPUBIAJIbHI Ha3BU INEPIIHM TPHOM OJIHOOCHOBHUM
KapOOHOBUM KHCJIOTAM.

Knacugixyeamu kapOOHOBI KHCIOTH 3a Oy10BOI0 KapOOHOBOTO JIAHIOIA
(HacuyeHi, HeHACHYeHi), KUIBKICTIO KapOOKCHIIBHUX rpyll (O/IHO-, JABOX-
OCHOBHI) i KiJIbKicTIO atomiB KapOoHy B iX MoseKyiax (HHXK4i, BHILI).
Cruadamu GopMyIi CTPYKTYPHHX i30MepiB HACHYEHHMX OJHOOCHOBHHX
kapOOHOBUX KHCJIOT; DIBHSHHSA peakiii, mo BigoOpaxaiorh XIMIi4HI
BIIACTHBOCTI KapOOHOBHX KHCIIOT (B3a€MOJlis 3 aKTHUBHUMH MeETalaMu,
OCHOBHHMH OKCHMIaMH, OCHOBaMH, COJISIMM KapOOHATHOI KHCIIOTH,
CHMpTamMHu); pIBHAHHA peakiliif  JoOyBaHHs METAaHOBOI  KHCJIOTH
(oxucHeHHs MeTaHy, B3aemois kap6oH(Il) okcumy 3 HATPIH riAPOKCHAOM
i3 MOJANBLIOID [i€K XJIOPHAHOI KHCIOTH) Ta €TAHOBOI KHCJIOTH
(oxucHeHHs OyTaHy, €TaHOJIy, €TaHaIo).

Obipynmosyéamu ~ 3JaTHICTh ~ HHXKYMX  KapOOHOBUX  KHMCJIOT — JI0
eIeKTPOJIITHYHOT Auconialii, a ix po34MHIB — 3MIHIOBATH 3a0apBlIeHH:
iHMKaTOpiB; 0COOJNHMBI  XiMi4HI BJACTHBOCTI METAHOBOI ~KHCIOTH
(37aTHIiCTB /10 OKHCHEHHS — B3aEMOJis 3 aMOHIAYHUM PO3YHHOM
apreatym(I) okenny, xkynpym(Il) rizpoxcuaom).

Iopienioeamu (izudsi BIacTUBOCTI (TeMIEpaTypH KUITiHHA, PO3YMHHICTD
y BOJIi) HACHYCHHX OJHOOCHOBHHX KapOOHOBHX KHCIIOT 1 OJHOATOMHHX
HACHYEHMX CIIUPTIB; KHCIOTHI BIACTHBOCTI KAPOOHOBHMX KMCIIOT B MEXKaX
FOMOJIOFIYHOTO PSIJIY, @ TaKOXK 31 cnupTamu, (PEHONOM i HeOpraHiYHMMHU
KUCJIOTAMH.

Vemanosmiosamu  3B’S3KM MK CIEKTPOHHOIO OyJ0BOIO MOJEKYN |
(hi3MYHUMU Ta XIMIYHUMHU BJIaCTHBOCTAMHU KapOOHOBHX KHCJIOT.

Ectepu. Kupu

JaraqbHa  QopMysia  ecTepiB  KapOOHOBHX
kucaor. bByjoBa, HOMEHKIArypa, i3oMepis.
BJIACTHBOCTI, J00YBaHHS, 3aCTOCYBAHHS.

Kupu — ecrepu riimepoily 1 BHIIMX
kapboHoBux kucnor. Kmacudikauis Kupis,
BJIACTUBOCTI, J0OYBaHHsl, 3acTocyBanHs. Muia
i cHHTEeTHYHI MUTTHI 3acO0H.

Busnauamu cTpyKTYpHi i30MepH ecTepiB KapOOHOBHX KMCIIOT 3a Oy/10BOIO
KapBOHOBOTO JIAHIIOTA, MIXKKJIACOBI ~i30MepH (KapOOHOBI KHCIOTH);
CTPYKTYPHI (hopMyIIH JKHPIB — TPHOJIETHY, TpUCTeapuHy; GOPMYIIH coneH
MaJIGMITHHOBOT 1 CTEAPHHOBO1 KUCIIOT.

Hasusatu ectepu 3a HomeHkaarypoio IUPAC.

KnacudikyBatu xupu 34 MOXOKCHHAM (TBapUpiHI 1 POCIMHHI)- 3a
cknanom (TBepai i piaki). : }I /
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| (1l posiizy. OMHICHHSL, IApYBAHHS).

| PIAKMX JKHPIB (B3a€MO] tisi 3 OPOMHOIO BOJI010).

I Ckna Tt pus]mulm puuc:uu \nsnpunm cerepin {t_ua,pn{}nmum) ix }
piBHsIHHS peakiiit. siki BiIOOpaKalOTh BIACTHBOCTI KHPIB

Yeranop/ioBary 3B A3KH MK CRITAIOM.
BIHACTHROCTSIIMH Ta 3aCTOCYBAHHAM KU p]ﬁ
- Bacmoc ‘oeyedami 3Hanns JUH BHOU[)\ (.iIULOU\ BHABJICHHA HCHdLl/]"]LHHX

6}',’{()}5010 MOJICKY 1.

3136 Byrierou }\ldLH('I)II\dlilH BYIJICBOMIB, cknaz, | Pospizusimu MOHO-, JI- Ta 110JicaXapu/in.
MOJIeKYJISpHi  popMyIH  TUII0KO3H, (QpYKTO3u, | Hasooumu npukiaou 3aCTOCYBaHHS ITTIOKO3H, KPOXMAIIO (BUPOOHMIITBO
caxapo3i, KPOXMAIo i LENoJo31; CTPYKTypHa | eTaHoly) Ta Hemono3d (J00yBaHHs MTYUHOIO aleTaTHoro IIOBKY) 3a
dbopmyna  Bikputoi  (OPMH  MOJEKYIH | TXHIMM BIACTHBOCTSMH.
PAIOKO3H: BIACTHBOCTI TNOKO3M, caxaposu, | Ckiadamu PiBHSHHS PEAKIiil, 10 BioOpakaioTh XiMiuHi BJIACTHBOCTI
KPOXMaJIIO i 1EN0I03u; J00yBaHHs TIIOKO3M, | IIIOKO3M (IOBHE 1 HYaCTKOBE OKMCHEHHS, BIJIHOBIICHHS, CIIMPTOBE Ta
BUPOOHMIITBO €AXAPO3M 1 KPOXMallio; SKICHI | MOJIOUHOKHCIIC Gpominas, ecrepudikamis, B3aemonuis 3 Kynpym(ll)
peaKilii Julsi BU3HAYEHHS TJIIOKO3H 1 KpOXMamo; | ripokeniom 0es narpipanns (6e3 3anucy piBHSIHHS peakilii) Ta 3
3aCTOCYBAHHS TIIOKO3H, KPOXMAIIO, LEMONI03M. | HarpiBaHuaM), caxaposn (ITOBHE OKHCHEHHS, riipoi3, YTBOPEHHS
caxaparis), KpoXMauo (KHCIOTHWH Ta (epMeHTaTHBHUM rigpomiz) 1
1emono3n (MOBHE OKWCHEHHsI, Tijfipouis, ecrepudikaiiiss — YTBOPEHHS
TpUaLeTaTy Ta TPUHITPATy 1eN0JIo3H), poTocHHTesy.
Yemanosiuoeamy 1OMIOHICTb 1 BUIMIHHICTE KPOXMAJKO Ta IIEJIHOJIO3HM 34
cK1a/10M, 6YI0BOIO MOJIEKYJT 1 BIACTHBOCTIMH.
3acmocosyeamu 3HaHHs s BHOOpPY c€rnocoOy BHSBICHHS IJIOKO3W
(B3acMolis 3 amMOHiauHuM po3uuHOM apreHTym(l) OKCHy, peakiti 3
kynpym(I1) rizpokcuiom) i Kpoxmamo (B3aeMOis 3 HOIOM).
3.4. HirporenoBMicHi opraniuHi CnoJyKH
3kl Aminun Xapaktepuctnuuna  (QyHkuionanbna) —rpyna | Busnauamu CTPYKTYpHi (opMyIn i30oMepHHX aminiB 3a Oy10BOIO

aminiB. Knacudikauis aminis. Homenkiarypa,
i3omepis, OyjaoBa, BIACTHBOCTI,  CHocodu
JI00yBaHHs Ta 3aCTOCYBAHHS.

KapGOHOBOrO JIAHILIOTA, TI0JOKEHHM aMiHOTPYIIH Ta MiXKBH/I0BI i30MepH
(epBUHHI, BTOPHHHI, TPETHHHI aMiHH).

Haszueamu aminu 3a HomeHxiaryporo IUPAC.

Kracugixyeamu amism sk NOXimHi amomiaky (IepBHHHI, BTOPHHHI i
TpeTHHHI) Ta 3a 6y10B00 KapOOHOBOTO NAHINOra (HaCKYeHi, apoMaTH4HI).
Crnaoamu plBHﬂHHS[ peaxlliii, 110 BiOOpAKAIOTH XiMiYHi BJIACTHBOCTI
HACMYEHMX AaMIHIB SK OPramivHMX OCHOB ~(B3acMOJis 3 BOJIOIW,
HCOPraHiYHUMH  KHCIIOTaMH; ropiHHs); aHLTIHY (B3aCMOJ],1$l 3
HEOPraHiYHUMH KHCIOTaMH, OpOMHOIO Bonom), ,‘quyBaHHﬂ aHiJIiny
(BiZIHOBIIEHHS HlTpOGeH?,eHy peaxiiis M. 3inina).

Ob1pynmogyéamu OCHOBHI BJIACTHBOCTI HaCHlIeHIdX ayjiniB Ta am
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3MEHINEHHsI OCHOBHHMX BJIACTHBOCTEH 1 301/IbIICHHS peaKiiiHOl 31aTHOCT]
aHITIIHY B PeaKIlisiX 3amMileHHsI.

Iopienioeamu OCHOBHI BJIACTHBOCTI aMOHIaKy, NEPBUHHHUX, BTOPHUHHHX,
TPETUHHUX HACHYEHHX aMiHiB Ta aHiJIIHY.

34.2. AMIHOKHCIIOTH Cxnax i OyjoBa MoOjeKyl, HOMeHKIatypa, | Hasusamu aminokuciory 3a Homenknarypoio IUPAC.
BJIACTHBOCTI, nobyBaHHs, sactocyBants | Ckaradamu cTpyKTYpHi GopMyIH HaHIPOCTILIMX aMIHOKHCIOT — IJIIHHY
aminokucior. Ilonsrrs mnpo amdorepHicTs | (aMiHOeTaHOBOI), anaHiHy (2-aMiHONPOIIAHOBOT); PIBHAHHA peakilii, Lo
AMIHOKMCIOT, OimonsipHuit HoH; M-, TpH-, | BIIOOpaKaioTh XiMiuHi BIACTHBOCTI aMiHOKHCIOT HA NPHKIAA] B3aeMOJi
MOJINENTH/N, NENTHIHUN 3B’130K (NENTUIHA | aMiHOETaHOBOT KHCIIOTH 1 2-aMiHOIIPONIAHOBOI KHCJIOTH 3 HEOPraHiYHUMH
rpyIa aroMiB) KHCIIOTAMH, OCHOBaMM; YTBOPEHHS [{H-, TPU-, TOJITIEIITU]IIB.
O6rpynmosysamu am(pOTEpHICTb aMiHOKHCIIOT, YTBOPEHHsI OinoispHHX
HOHIB.
Ilopienioeamu 3a OymOBOIO MOJIEKY] 1 XIMIYHHMHM BIIACTHBOCTSAMHM
aMIHOKHCJIOTH 3 KapOOHOBUMHM KUCJIOTAMH Ta aMIHAMH.
3.4.3. Binku Bynosa 6iKiB, iX BIAacTHBOCTI, 3acTOCYBaHHS, | Xapakmepusyéamu NPONECH TiIpoIi3y, NeHaTypaiii GLIKis.
KOJILOPOBI peakiii Ha OiIKH. 3acmocosyeamu 3HaBHHs Ui BuGopy cmocoOy BHsBIeHHs OUIKIB
(kcanTOIpOTEIHOBA Ta OiyperoBa peakitii).
3.5. CuHTeTHYHI BHCOKOMO/JIEKY/ISPHI pEeY4OBHHH i oJIiMepHi MaTepiain Ha iX OCHOBI
CuHTeTHYHI [IOHSTTS IO HOJIIMEpP, MOHOMED, eleMeHTapHy | Kiacugikyeamu momiMepH 3a ILISIXOM OfepKaHHs (IPUPOJIHI, MITy4Hi,
BUCOKOMOJICKYJISIPHI | lanKy, cTyminb nosimepusauii. Kiacudikamis | cuureTndni); — BiIHOmIEHHAM 10  HarpiaHHs  (TepMONIACTHYHI,
PEHOBUHH 1 BHCOKOMOJIEKYJISIDHHX PEYOBHMH; CIIOCOOM CHH- | TepMmopeakiiiiti); OynoBoro (TiHiifHi, posraiyKeHi, ciTdacti).
noJiiMepHi Te3y BHCOKOMOJICKYJIIPHUX pedyoBuH; OynoBa i | Cknadamu — piBHSHHA — peakii  noiiMepusailii 3 yTBOPEHHSM
Marepiajg Ha ix BJIACTHBOCTI  IOJIMEpiB;  TEpPMOILIACTHYHI | HAMBAXKIMBIIIMX MONiMepiB (II0JieTHIICHY, TIONINPONieHy, NOdiCTHPEHY,
OCHOBI oJIiMepH 1 IUIACTMACH Ha X OCHOBI; IOHATTS | NONIBIHUIXJIOPHAY, tedIony, (henonpopmalibieriIHUX cMoI,
PO HaTypanbHi 1 CHHTETHYHI KaydyKH, | HOMii3onpeny, NonibyTaaieHy, KapoHy, JIaBCaHy).

CHHTETHYHI BOJIOKHA; 3HAYEHHS TOJIMEpiB Y
CYCHIJILHOMY IOCIOJAPCTBI Ta HOOYTI.

Po3pisnsmu cnocobu YyTBOPEHHS BHCOKOMONCKYJISIPHHX CIOJYK (peaxiii
roiMepu3alii Ta NoJiKoHIeHcalli).

Iopieniosamu BIacTMBOCTI NpupoaHUX (OaBOBHA, JILOH, IIIOBK, BOBHA),
WTYYHUX (IOTYYHHH aneraTHuid 1 BICKO3HMH IIOBK) Ta CHUHTETHYHHX
BOJIOKOH (KarpoH, JlJaBcaH).

Vemanosniosamu 3B S3KM MK BJIACTHBOCTAMH  Ta  3aCTOCYBaHHAM

MOJIMEPiB.

3.6. Y3arajibHeHHsl 3HAHb IPO OPIraHI4Hi CHOJYKH




BeranosiaeHHsa

FeHCTHYHHX

3B’A3KIB MK pI3HHMH  KJlacaMu

OprasiyHMx CHOJIYK, MK OPraHiYHUMH Ta HEOPraHIYHUMH CTIOJIyKaMu

[opisiiosamu XiMiuHi BIaCTHBOCTI OPraHiYHUX CIIOJYK Pi3HHX KJIaciB.
Vemanosnosamu 38’93k MK CKIaAOM 1 XIMIYHHMH BJACTHBOCTAMH
OpraHivyHMX CIOJYK Pi3HUX KJIAciB, M’k OpraHiYHUMH Ta HEOPraHIYHUMH
CIOJYKaMH; IeHeTHYHI 3B’SI3KM MK OPraHIYHMMM Ta HEOpraHIYHUMH
CIOJTYKaMH.

Crnadamu piBHAHHS peaKilii — B3a€MOINEPETBOPEHb OPraHiuHUX CIOJNYK
PI3HHX KJIaCIB.

4. O0uHcaeHHs B XiMIL

4.1. Po3g's3yBaHHs dopmynu  Juis OOYMCIEHHS  KinbKocTi | O6uucuiosamu BIAHOCHY MOJIEKYJISIDHY Ta MOJISPHY MAacH pPeYOBHHH,
327124 3a XIMIYHUMH | PEUOBHHM, KUIBKOCTI YACTMHOK Yy TEBHIM | KUIBKICTh YAaCTHHOK Y TeBHiM KiNBKOCTI pEYOBHHHM, Maci PedYOBHHH,
dopMynamMu i Ha | KiTBKOCTI peYOBHHE, MACOBOI YAaCTKH eJleMeHTa | 06’eMi rasy; 06’em jaHoi MacH abo KilbKOCTI PEHOBHHH a3y 3@ H« Y.
BHBEJICHHS B CIONYIU, BiIHOCHOI TYCTHHM Tra3y, MacoBoi | BiIHOCHY I'yCTHHY ra3y 3a iHIIMM ra3oM; MacoBi Ta 00’eMHi (yist rasis)
dopmysu cronyku | (06'eMHOT) YacTKM KOMIIOHEHTAa B CyMillli, | YACTKH PEUOBHH y CYMillil; CEPE/IHIO MOJIAPHY Macy CyMilili ra3iB; MacoBy
BHBEJICHHS (DOPMYJIH CIIONYKH 332 MAacoOBHMH | HACTKY €JeMEHTa y CHojyii 3a ii Gopmyiioro.
4acTKAMHU €JIEMEHTIB Yemanosnosamu ximidyHy (GOpMyily CHOJNYKH 3a MacOBHMH 4acTKamH
€JIEMEHTIB, IO BXOATH JI0 il CKJIAAY.
4.2. Bupaxenns MacoBa yacTka po34MHEHOI PEUOBHHH Ob6yuucniosamu MacoBy 4YacTKy PO3YHHEHOI PEYOBHHU B PO34HHI, Macy
KiJIBKICHOTO CKJIaJTy (06’eM) pO3YHHY Ta PO3UUHHHKA, Macy PO3YMHEHOI PEYOBUHHU.
po34MHY (Cymirii) Buxouyeamu  oOuucleHHs  JUIs ~ IPUIOTYBAaHHS  PO3YHMHIB 13
KPHUCTAJIOT1JIPATIB.
4.3. Po3B's3yBaHHs AJITOPUTMH  DO3B'A3KY 3a7ad 3a piBHAHHAM | O6uuciiogamu 3a piBHAHHAM XiMivHO! peakuii Macy, o6'em (Juis rasy) abo
3a/1ay4 3a peaxiiii; BiJHOCHHIA BUX1/| IPOYKTY peaKilii KIBKICTH pEYOBHHM peareHTY abo TPOAYKTY 3a BIJIOMOI Macolo,
PIBHSHHAMHA 06’emoMm (i razy) abo KiNBbKICTIO PEYOBHHH IHINOrO peareHTy abo
peakitiit MPOJIYKTY; BiJHOCHH#H BHXi MPOXYKTY peaKilii.

Vemanoemosamu ximiuny GopMysly pedoBHHH 3a KUIBKICHUMH JIaHUMH
PO PEareHTH i MPOAYKTH peaKiii.

Buxonysamu 0GUMCIIECHHS, SKIO PEYOBHHH MIiCTATh AOMIlIKK ab0 HasBHI
B HaJIULIKY.

Pose'sazyeamu  komOiHOBaH1
aJIrOPUTMIB).

3amaui  (moeaHaHHs uHe Oinbine  JIBOX




JOJATKH
Ta6uus PO3YHHHOCTI OCHOB, KHCIOT, aM(pOTEePHUX I'IPOKCHAIB i coneil y Boai 3a 20-25°C ..
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VYMOBHI IIO3HAYEHHS: «p» — PeUOBHUHA PO3uMHHA (PO34YHHHICTL Oinbie 1 r pevosurn y 100 r Boan);

«M» — pedoBrHa MaoposurHHa (posunnnictTs — Bia 1 10 0,001 ry 100 r Boan):

«H» — PEUOBUHA NPAKTUYHO HepozuuHHA (po3unHHicTh — Menie 0.001 ry 100 r Bojn);

«—» — PEUOBHHA HE ICHYE;

«#» — peyoBMHA iCHYE, ajle pearye 3 BOJ0I0; i PO3UMHHICTD BU3HAYMTH HE MOJKHA. .

Psij1 akTHBHOCTI MeTAJIIB

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




Hajiinomupenimi Ha3BH Ta CKJIAJ JeSIKHX HEOPraHiYHUX PeYOBHH, CyMilleH Ta MiHepaJiiB

Haiinomupeninia Ha3Ba pe4OBHHH

Ximiuna (popmysia pedoBrH# ado

e
Haiinommpenia Ha3pa peuoBUHU

XiMmiuHa (opMyJia pcUOBMHM 400 |

abo cyminrni KOMIIOHEHTA (KOMIIOHEHTIB) CyMilill abo cymimii KOMITOHEHTA (KOMITOHEHTIB) cymiul |
Kyxonna (kam’siHa) Cisb NaCl Mijuuit Kynopoc | CuSO4 - 5H, L =S
Kaycrtuuna coza, inkuii Hatp NaOH 3anizHuit Kynopoc FeSO, - 7H,0
Kansiuunosana coja Na,CO; I'ipka cinb MgSO, - 7H,0
Kpucraniuua cona Na,COs-10H,0 AIOMOKaITi€BUit rajlyH KAI(SOy4), - 12H,0
ITurHa (xapuoBa) coja NaHCO; [lepekuc BOJIHIO, TIEPTiIPOIib H,0; (Boauuit po3unn)
Harpiiina cenitpa NaNO; MojHa HacTOsIHKA I, (cupTOBUI PO34MH)
Kauiitna cenitpa KNO; — | Hawarupuuii cuapr, aMiauna Boja | INI3 (BOJHHI PO3UMH) ;
Awmiayna cesniTpa NH,NO; | Xoopue Banno | CaCK(OCl), a60 CaOC,
Hamarup NH4Cl 1 Posunnne cxio | I Na;Si0; :
[16Tam K,CO; Kpewmniii (HaniBIpOBIIHHAK) Si
Kpeiina, MapMyp, BallHAK CaCQO3 KBapii, KBaplEBHii I1iCOK SiO;
Heramene BarnHo CaO ['nuHa, rIMHO3EM, KAOJIIH Al O; - 2510, - 2H,0
["amene BanHoO Ca(OH), Cki0 (BIKOHHE) Na,O - CaO - 6Si0O,
Banusna Boja Ca(OH), (BoiHH# PO3UHH) Manaxir (CuOH),CO;
Bopwa kuciora H;BO; XJopHa Boja Cl, (BoiHuit po3usH)
Kopyn AlO; bpomHna Bojia Br, (BogHMH PO34HH)
["'emaruT (3a113Ha pyaa) Fe 04 Beproserosa ciib KCIO;
Marserur (3ani3Ha pyjaa) Fes;04 A30THA KHCJIOTA HNO;
CBUHIIEBHI CYPHK Pb304 ConsgHa KHCJIOTa HCI (Boauuii po34uH)
Cipuana Kucjora H,S04 TInaBukosa Kuciaora | HF (BOAHUN pO3UHH)
Oneym poszund SO; y HaSOy4 Jlsmic AgNO;
I'ine CaSOy - 2H,0 Maprauuiska KMnOy
Anebactp CaS0O, - 1/2 H,0 Kap6in, kanbuiii kap0ij CaC,
Cyxuii mig CO; (TBepamii) DochopHmii aHTJIPHT P,05
CipKOBOJICHb H,S ITpocruii cynepdocdat Ca(H,POy), - H,O + CaSOy4 - 2H,0
CipuucTnii ra3 SO, [oasiituuit cynepdocdar Ca(H,POy), - H,O
Yajinuit rasz CcO ITpenmmnitar CaHPO, - 2H;0..
I"a3, 110 3Becelisie, 3aKUC a30Ty N,O CeuoBuHa 1 COMNH)- "2, 4\
[Tiput FeS, Amodoc NH,H,PO;4 + (NH;);HPO,

e ——————




Hajinomupenimi HA3BH Ta CKJIA/ IeSIKHX OPraHiYHHUX PEYOBHH Ta CyMimei

Haiinomupeninia Ha3Ba pe4oBHHU abo
cyminri

Ximiuna popmyna

HaiimonmpeHina Ha3Ba pe4OBUHM

Ximiyna Gpopmyna

Oos0THUI Ta3, py/IHUKOBHIi ra3 CHy kap0osoBa KHCJIOTA, PeHOJ C¢HsOH
i300yTaH (CH3),CHCH;3 MKPHHOBA KUCJIOTA 2.4,6-tpunirpodeHon
1301IEHTaH (CH3),CHCH,CHj3 MypaninHa KMCJIoTa, popMiaTHa KHCI0Ta HCOOH
HEeOTeHTaH (CH;)4C OIITOBA KUCJIOTA, alleTaTHa KHCaoTa CH;COOH
1300KTaH (CH3);CCH,CH(CH3), TIpoIioHOBa KUCIIOTA, nponioHaTHa kucnora | CH3;CH,COOH
METHJIEHOBA I'PyMa —CH,— Harpii popmiar HCOONa
miapreatym(l) aneruienin AgC=CAg MarHi# popmiar, Marii Judopmiar (HCOO),Mg
JMHATPIM aneTUIIeH NaC=CNa HaTpiH anerar CH;COONa
JIMBIHLI CH,=CH—-CH=CH, KaJibilii alleTar, Kaibliy Jlanerar (HCOORCa
1301peH CH,=C(CH3)CH=CH; MOJIOYHA KHCIIOTA, JIAKTaTHA KUCJIOTa CH3;CH(OH)COOH
METHIIXJIOPH /L CH;C1 IapJieBa KUCIIOTa, OKCalaTHa KHCII0Ta HOOC—-COOH
CTHJIXJIOPHI C,H;sCl JIMHATPIN oxcanart NaOOC—-COONa
TPONIUTXJIOPH L CH3;CH,CH,Cl meTuiopmiar HCOOCH;

| 1301PONIIXJIOPHL (CH;),CHCI erwidopmiaT HCOOC>Hs
XJ10pohopM CHCls METHJIALETAT CH3COOCH;
onohopm CHI; eTusaneTar CH;COOC,H5
BIHIIXJIOPHT CH,=CHC(I HaTpiil MeTHIIAT CH30Na
METHJIOBHI CIIUPT, JEPEBHUN CIIUPT CH;0H HaTpiH eTHiar C,HsONa
ETHJIOBMH CIIMPT, BAHHUI CIUPT C,HsOH TJIFOKOHOBA KHCJOTA HOCH,(CHOH),COOH
NPONUIOBUI CIMPT CH;CH,CH,OH copOIT HOCH,(CHOH),CH,OH
1301 POILIOBHI CIIUPT (CH;);CHOH caxapHa KHCJI0Ta HOOC(CHOH),COOH
JIAMETHIIOBHUI eTep CH;0CH; KaJIbllii caxapar C2H20,4-Ca0O
JieTUIOBUI eTep, aieTH/I0BUi edip C>Hs;0C,H;5 [ILHH, AMIHOOHTOBA KHCI0TA NH,CH,COOH
MypalinHui anbjerija, GopMaibaeria HCHO allaHid, o-aMiHOTIPOITIOHOBA KHUCJI0Ta CH3CH(NH,)COOH
dopmanin 36-37% po3zuun HCHO IPOKCHITIH | (CeH702(ONO»)3),
aleToH CH;COCH; KJIITKOBHHA

HITPOIJIiLIEPHH, TPUHITPOIILIEPHH

CH,(ONO,)CH(ONO,)CH,(ONO,)

(CeH;905),

24




Iepeik peKkoMeHI0BAHOT HABYAJILHOI JITEPATYPH
Migpyunuk «Ximis. 7 knac» /aBt. [onens ILI1., Kpukns JI.C./ K: Akanemis, 2007.
[linpyunuk «Ximist. 7 kinacy /aBT. Spomenxo O.I"./ K: Craniua, 2008.
ITinpyunuk «Ximis. 7 kiacy» /aBt. bBypuncska H.M./ K: Ilepysn, 2007.
[Tigpyunuk «Ximist. 7 kmacy /aBT. Jlamescbka I'.A./ K: I'enesa, 2007.
Iinpyunuk «Ximis. 8 knac» /asr. [lonens ILIT., Kpukis JI.C./ K: Akapemist, 2008.
[linpyunuk «Ximis. 8 kimacy /aBTt. Slpomenko O.I'./ K: Ocsira, 2008.
ITigpyunuk «Ximisi. 8 kimacy» /aBt. bypuncska H.M./ K: Ilepyn, 2008.
ITiapyunuk «Ximis. 9 kiacy /aBt. Bypunceka H.M., Benwuko JLIL/ K: Tepyn, 2009.
. Tlinpyunux «Ximis. 9 kiac» /aBt. Jlamesceka I'.A./ K: I'enesa, 2009.
10 ITiapyunuk «Ximis. 9 knacy /aBt. [Tonens ILIL., Kpukns JI.C./ K: Axkanemist, 2009.
11.Iligpyunuk «Ximis. 9 xmac» /aBt. Spomenxo O.I'./ K: Ocsira, 2009.
12.TTinpyunnk «Ximis. 10 kiac (piBeHb CTaHIAPTY, aKajeMiuHui piBeHs)» /aBT. SApowenko O.I'./ K: I'pamora, 2010.
13.Higpyunnk «Ximis. 10 knac (piBeHb CTanapry, akaieMiuHuii piBetb)» /aBr. Honems ILIL, Kpuiuis JL.C./ Ki. Axagemis,

\DPOrJ.O\P'.«“P-‘.Nr*

2010.

14 IMigpyunnk «Ximis. 10 xnac (mpodinsHuii piBers)» /at. Bypunceka H.M. ta in./ K: Ilenaroriuna aymxa, 2010

15.inpyunux «Ximis. 11 xnac (piBens crannapry)» /aBT. Jlamescbka I'.A., Jlamescrka A.A./ K: I'enesa, 2011.

16.ITixpyunux «Ximis. 11 knac (piBens cranaapty)» /aBT. SApomenxo O.I'./ K: I'pamora, 2011.

17.Iigpyunnk «Ximis. 11 knac (akagemiuunii pisens)» /aBt. [onens ILIT., Kpuknsa JL.C./ K: Axanemis, 201 1.

18.ITinpyunuk «Ximis. 11 kinac (akagemiunuii piBens)» /aBt. Benuuko JLIT/ K: Ocsira, 2011.

19.CyuacHa TepMiHONOTis i HOMEHKJIATypa OpraHiuHux cnoiyk /apr. Tonmadosa B.C., Kosryn O.M., Kopuisos M.IO.,
Iopaienko O.B., Bacunenko C.B./ Tepronins: Hapuyansna kuura —bornan, 2008.

20.Homenknarypa oprasiunux croiyk /aBr. Tonmadosa B.C., Koryn O.M., Jly6osuk O.A., ®@iuaiino C.C./ TepHormins:
Mamnapisenip, 2011.
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