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IMPOT'PAMA .
30BHILNIHBOI'O HE3AJIEXKHOT'O OIIITHIOBAHHS 3 XIMII
1151 0ci0, siKi OaXkaroTh 3000yBaTH BUILY OCBITY Ha OCHOBI MOBHOI 3arajibHOi cepeIHbOi OCBITH

IMosicHIOBA/ILHA 3aNHCKA

IIporpama npusHaveHa i NPOBEICHHS 30BHIIIHBOIO HE3aJIEKHOI0 OLIIHIOBAHHS 3 XiMil.

['0/10BHOIO METOIO NPOBEAECHHS 30BHILNIHLOIO HE3aJIEXKHOI'O OLIIHIOBAHHS € O0'€KTUBHE Ta HeylepekeHe OL[IHIOBaHHS piBHS
HaBYAJIBHUX JOCATHEHb OCIO, sKi 3aKIHYMJIM 3arajlbHOOCBITHIN HABYaJbHUN 3aKiaj 1 BUSBUIM OaXaHHS BCTYMHMTH O BHILOrO
HaBYAJIBHOI'O 3aKJjiaay YKpaiHu.

30BHIIIHE He3aJIe)KHE OLIHIOBAHHS 3allpOBA/PKEHO 3 METOI 3a0e3nevyeHHS KOHCTUTYIIHHOro mpaBa IPOMajisH Ha pPiBHUM
JOCTYI JI0 BULIOI OCBITH.

30BHIIIHE He3alle)KHe OLIHIOBAHHS 3 XiMil — crocib nepeBipkH:

® 3HAHHS yYHSMH HaWBa)XUIMBINIMX 3aKOHIB 1 TEOPIH XiMil;

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

® BMiHHS CKJIaJaTH XiMi4YHI (POPMYJIH 1 PIBHSIHHS XIMIYHUX peakiliii, po3B's3yBaT PO3pPaxyHKOBI Ta eKCIIepUMEHTAJIbHI 3a/1a4i;

® DPO3YMIHHS 3B'SI3KY MDK CKJIaJ0oM, Oy/10BOIO, (PI3UYHHUMHU |1 XIMIYHMMH BJIACTHBOCTSIMH PEUYOBHH, Croco0amMu ix A00yBaHHS,
rajgy3siMU 3aCTOCYBaHHS;
3HaHb PO HAMBAXJIMBILLI MPUPOJIHI Ta MITyYHI PpEYOBHHH, X OY10BY, CIIOCOOM NOOYBaHHS Ta rajmysi 3aCTOCYBAHHS;
PO3YMiHHSI HAYKOBUX OCHOB NMEBHUX XIMIYHUX BHPOOHHUIITB;
00i3HAHOCTI 3 IEAKUMHU €KOJIOTIYHHUMH MPOOJIeMaMu, TTOB'SI3aHUMH 3 XIMI€IO;

PO3YMiHHS poJIi XiMii y po3B'sa3aHHi I100aTBHUX MPOOIEM JTIFOICTBA.



[Tporpamy /s NMPOBEJEHHS 30BHILIHBOTO HE3aJIEKHOIO OLiHIOBAaHHS 3 Ximil po3po0JeHO Ha OCHOBI YMHHHMX HaBYalbHHX
nporpam 3 Ximii mis 7—9 knacis (K.: Ipnins: Tlepyn, 2005) ta 10—11 knacis 3arajibHOOCBITHIX HaBYAIbHUX 3aKiiaiiB (TOpHOHiIb:-
Manpiseiis, 2011), enekTpoHHi Bepcii sikux po3milieHo Ha odiuiliHoMy BeG-caiiti MiHicTepcTBa OCBITH i HAyKH (WWW.Mmon.gov.ua).

[Tporpama isi IPOBE/IEHHS 30BHILIIHBOIO HE3aJIeKHOr0 OLIHIOBAHHS 3 XiMii OPIEHTYEThCSI Ha JIOCSTHeHHS JIepKaBHUX BUMOT 10
piBHS 3arajbHOOCBITHBOI MiIFOTOBKH YYHIB 3arajbHOOCBITHIX HaBYaJbHUX 3aknaiiB. lIph 1bOMY BaX/MBE HE JiMILE 3aCBOEHHS
VUHSIMH XiMIYHMX TIOHSTb, 3aKOHiB, Teopill, a i OCMHCIeHe BUKOPHCTaHHS 3HaHb, (OPMYJIOBAHHS OLIHHUX Cy/DKCHb, BUSBICHHS
BJIACHOI MO3UILT Y PI3HUX KUTTEBUX CUTYaLlisIX.

Marepiaj nporpamu Juisi TIPOBEICHHSI 30BHILIHBOIO HE3aJIeKHOTO OL[HIOBAHHS PO3MOJINEHO HA YOTHUPH TeMaTH4Hi OJIOKH:
«3aranbua ximisy, «Heopraniuna XiMis», «Opraniuna ximis», «OGUnCIeHHs B XiMil», Ki B CBOIO Yepry po3MNOILIEHO 3a PO3ILIaMH 1
Temamu. Y KOXKHOMY PO3/IiJii MepeiiueHo 3HaHHs, SIKUMH MalOTh BOJIOJITH y4aCHHKH 30BHILIHBOIO HE3aJIeXKHOTO OLIHIOBAHHS.

Y nepeltiky BUMOT, HaBesieHHX y Kosouui «IpeameTHi BMiHHS Ta ClocoOM HaBYAIBbHOT AisIHOCTI» JA€TabHO PO3KPHTO 0OCAT
BMMOT /10 3HaHb Ta YMiHb 3 KOXHOIO PO3/iny i TeMu. Y mporpami Juisi MPOBEICHHS 30BHIIIHBOIO HE3aJIeXKHOTO OLiHIOBaHHS 3 XiMil
BHKOPHCTAHO HOMEHKJIATYDY XiMiYHMX €IEMEHTIB i peHOBHUH, a TaKOXK TepMiHomorio, ski Binnosigarote ICTY 2439-94: Enementu
Ximiuni, peuoBunu mpocti. Tepminu Ta BuzHaueHus. — K., Jlepkcnoxuscrangapt Ykpainu — 1994. Llporo cranpapty Oyne
JIOTPUMAHO i B 3aBJaHHSIX TECTY 3 XIMIi.

Ha3Bu opraHiuHMX CroJyK BianosigaoTs ocraHHiM pekomenzanisM IUPAC. I3 nanuM marepianom MOXHA O3HAOMHTHCS B
HABYANBHUX TOCIGHUKAX, sAKi MaooTh rpud MiHicTepcTBa OCBITH | Hayku YKpalHM (IHMB. HepeliK pPeKOMEeHJ0BaHOi HaBYAJIbHOL
aiTeparypu).

Y nporpami Juist POBE/ICHHS 30BHIIIHBOTO HE3aIEKHOI0 OLIHIOBAHHS 3 XiMii BUKOPHCTAHO CKOPOYEHHS «H. y.» — HOPMAJIbHI
ymoBu (temneparypa 0 °C, tuck 101,3 xIla a6o 760 mm prt. cT.).

BiAmoBiHO 10 MDKHAPOJAHMX CTAHAAPTIB JUIS MO3HAYEHHS KiJIBKOCTI PeYOBUHH MOXKHA BUKOPUCTOBYBATH JliTepu 7 abo v. [l
TIO3HAYEHHS TeTI0BOro eeKTy peaxilii CiiiJi BAKOPHCTOBYBAaTH No3HaueHHs «AH».

I[lix 9ac MiArOTOBKM 0O MpPOBEJEHHs 30BHILIHBOTO HE3aJEKHOTO OIIHIOBAaHHA 3 XiMil PEKOMEHI0BaHO BHKOPHUCTOBYBATH
JIOBIIHUKOBI TaGuuil, SIKi HaBeIEHO y J0JaTKax «PO3YMHHICTH KHUCIIOT, COJIel, OCHOB Ta aM(pOTEpHUX TiAPOKCHAIB y Boii 3a 20—
25 °Cy, «Psn akTuBHOCTI MertaniB», «Haiinommpeniin Ha3Bu Ta CKJaj JAeSKAX HEOPraHiuHMX PEYOBMH, CyMilleil Ta MiHepaiiBy,
«HaiinommmpeHnimi HA3BK Ta CKJIaJl IeSKUX OPraHiYHIX PeYOBHH Ta cyMimeit», «llepenik pekoMeH[0BaHOT HABYAIIBHOI JIiTepaTypu».




Hassa po3ainy,
TeMH

3uaunsa

IIpexmeTHi BMiHHSI TA CHIOCOOH HABYAIBHOI TISJILHOCTI

1. 3aransHua

xiMis

QOcHoBHI XiMIYHI
nousitTs. PeyoBuHa

[Tonsarrss pedoBuHa, ¢izuude Tijo, Marepiai,
npocTa pedoBMHA (MeTalsl, HEMeTal), CKJaJHa
peuoBHHA, XIMIYHHH eleMeHT; HaiapiOHim
YACTUHKH PEYOBHHH — aTOM, MOJCKyJa, HOoH
(kation, amion). @i3uyHi Ta  XiMiuHi
BiacTHBOcTi  pedoBuHM. CKnan pevyoBHHH
(sKicHMiA, KinbKicHWI). BaneHTHICTh XIMiYHOTO
eleMeHTa. XiMiuna (Ha#inpocrima, iCTHHHA) i
rpadiuna (crpykrypna) dopmymu. Dizuune
SBHUINE Ta XiMmiuHa peakiis. BifHOCHI aTOMHA i
MoJieKyJisipHa  (popMyibHA) MacH, MOJIIpHA
Mmaca, KUTBKICTE ~ PEYOBHHH. OnunwuI
BHMIpIOBaHHSI KUIBKOCTI PEUOBHHM, MOIISIPHOI
MacH, MOJISIPHOTO 00’emy; 3HAYCHHS
TeMmmeparypu ¥ THCKY, SIKi BiIIOBIIAlOTH
HOpPMAJIbHUM YMOBaM (H. y.); MOJIApHUE 00’ eM
razy (3a H. y.). 3akoH ABOraapo, 4YHCIO
ABoraapo; cepejHsi BiJJHOCHA MOJIEKYJIsipHa
maca cymimi rasie, moBiTps. Macosa yacTka
€JIEMEHTa y CIIOJIYILL.

Crnadamu GopMyJIH CIOJYK 32 3HAUYCHHSIMH BAJICHTHOCTI €JIEMEHTIB.
3anucysamu Ximiuni Ta rpadgiuui (CTpYKTYpHi) (GOPMYITH PEHOBHH.
Pospiznusmu $izuudi Tia 1 peYOBHHHW; NPOCTI Ta CKIaJHI PEYOBUHH;
€JIEMEHTH 1 TIPOCTI PEUOBHHM; METAJIH i HEMETaH; aTOMH, MOJIEKY/IH Ta
ifonn (xarionu, awionw); (i3MuHi Ta XiMiYHI BIACTHBOCTI PEYOBHHH;
¢izuuni sBUmA Ta XiMiYHI peakuii; HaWTpocTinly Ta ICTUHHY (GOpPMYIIH
CTIOJTYKH.

Busnauamu BaleHTHICTh eJIeMEHTIB y OiHapHUX CHOTyKaXx.

Ananizyeamu sixicuuii (eneMeHTHHU#) 1 KiJbKICHHN CKJIaj]l PEYOBHHH 34 il
XiMigHOIO HOpPMYIIOLO.




1.2 Ximiuna peakuisn | XiMiuHa peakiis, cXema peakiii, Ximiune | 3anucysamu cXemu peakuii, XiMiuH1 pIBHSHHS.
piBHAHHSA. 3aKOHH 30€pEKEHHs MAacH PeyOBHH | Po3pisHsimu THIM peakuii 3a KibKICTIO PEareHTiB. i-NpOAYKTiB-(peakiuii |
mig  uac  XimiuHoi  peakiuii, 00 €MHHUX | CIOJIy4eHHs, pO3Kiaxy, OOMiHy, 3aMmillleHHs), 3MIHOIO CTyHeHs
CIBBiTHOIIEHL TIa3iB y XiMmiuHili peakilii. | OKHCHEHHS €JEMEHTIB (peakilii OKMCHO-BIJIHOBHI Ta HE OKMCHO-BITHOBHI),
3oBHilHI eeKTH, O CYNPOBOIKYIOTEH XiMiuHi | TermmoBuM edekToM (peakuii eK30TepMiuHi, €HIOTEpPMIuHi), HAIpIMOM
peaknii. [IoHSTTS  OKMCHUK, BIAHOBHHK, | mepebiry (peakiii 060poTHi, HeOOOPOTHI).
OKUCHEHHSI, BijHOBIeHHs. Tumu Ximiunux | Busnauamu B OKHCHO-BIIHOBHIH peakiiii OKUCHUK 1 BiTHOBHMK, IPOLIECH
peakuiii.  IlIBuakicte  XiMiuHOT  peakiii. | OKUCHEHHS 1 BIJIHOBJICHHS.
Karanizarop. AHasi3yBaTH BIUIMB MPUPOJM pearyiouuX PpEeYOBMH, iX KOHIEHTpalii,
BEJIMYMHU IOBEPXHI IX KOHTAaKTy, TeMIEpaTypu, THUCKY Ta3iB,
Karajizaropa i inribiTopa Ha HIBHIKICTH XiMi9HOT peaKitii.
3acTocoByBaTH 3aKOH 30epeXeHHS MacH PEYOBUH Uil I1€PETBOPEHHS
CXeMH peakilii Ha XiMIYHe pIBHSHHS.
Buxopucmosgyeamu MeTOJl €NeKTPOHHOTro OanaHcy JUls MEepeTBOPEHHS
CXEMH OKHMCHO-BIJIHOBHOI peaxilii Ha XiMi4He pPiBHSIHHS.
1.3 Tepioauunnii 3akon | Ilepiognunnii 3akon (cydacHe dopmyoBas- | Po3pisuamu B TiepioauyHill CHCTEMi IEpiOH, TPYNH, rOJIOBHI (A) Ta

1 nmepioin4Ha
cucTeMa XiMiYHHMX
eJIEMEHTIB
JI. 1. Menneneera

Hst). CTpyKTypa KOPOTKOTO i JIOBroro BapiaHTiB

NepioZiMYHOI  CHCTEMH;  Tepioau, IpyIH,
miarpynu  (ronoBHi  (A), mnobiuni  (B)).
[TopsiakoBuid (aTOMHUN) HOMEp €JIEMEHTA,
PO3MIIIEHHST METalIYHUX 1 HEeMeTalluyHHX

elIEMEHTIB y MepiojinuHiii cucremi, mepiogax i
rpynax; Jy)XHi, JTy)KHO3eMElbHI, 1HEpTHi
€/IEeMEHTH, IaJlOTCHH.

noOiuni (B) miarpynu; MeraniyHi Ta HEMETalliyHl EJIEMEHTH 3a IX
MOJIOKEHHSIM Y TIEPIOINYHINA CHCTeMI; JIyXHi, JTyXXHO3eMeJbHI, 1HEPTHI
€JIEMEHTH, TAJIOTEHH.

BuxopucroByBaTi iH(popMaIlilo, 3aKiajieHy B NepioJHyHid cucTeMi, s
BU3HAYEHHs THIY elleMeHTa (MeTalniuHhid abo HeMeTaniuHWi eJeMeHT),
MAaKCHMAaJILHOTO 3HAYEHHS HOro BaJEHTHOCTI, THITYy MPOCTOI PEeYOBUHH
(Meran abo Hemeran), XiMIYHOIO XapakTepy OKCH/IB, TI'iJPOKCHB,
CHOJIYK €JIeMEHTIB 13 I'ijporeHom.

AHani3yBaTH 3MIHH BJIACTHBOCTEH IIPOCTHX PEYOBHH Ta KHCIOTHO-
OCHOBHOT'O XapakTepy OKCHJIIB i TiJJPOKCH/IIB 3aJIeKHO BiJl PO3MILIEHHS
€IIEMEHTIB Y Nepiojax, MiArpynax, mpu mepexoi Biji 0JHOr0 1epiomy 10
IHIIOTO.




KOBQJICHTHHI  TIOJISIPHUA 1 HEMOJSPHMH,
BOJIHEBMI,  MeTanmiuHuii). XapakTepUCTHKH
KOBAJEHTHOTO 3B’SI3Ky — KPaTHICTb, €HEpris,
HONAPHICTB, J0BXKMHA. THIM KpUCTAIIYHUX
rpatok  (aTroMHi,  MONeKyIspHi,  HOHHI,
METaiuHl); 3aJICKHICTh (di3uuHuX
BllaCTUBOCTEH PEUOBHHH BiJl THILY

KpUCTaliyHUX IpaTtok. Enekrponna gopmyia
MOJIEKYJIA. EJeKTpoHEeraTuBHICTh €JIEMEHTA.
CryniHb OKUCHEHHsI €JIEMEHTA B PEYOBHUHI.

1.4 byiaosa aroma | Cxian aroma (spo. elekrponna 0doIoHKa). | 3anucyBati Ta po3nizHaBaTH CACKTPOHHI Ta rpadiuni GopmMyiIM aTOMIB i
% [TOHSTTS HYKJIOH. HYKTi/L. i30TONM, MPOTOHHE | npocTHX HoHir enementie Ne 1—20. No 26, aromiB HemeraiiuHux
' . UMCII0, HYKJAOHHE UMC10, OpOiTalib, CHEPreTHy- | eIeMeHTIB 2-ro i 3-10 nepiojtis y 30y/DKEHOMY CTaHi.
l Hi piBeHb i mijipiBenn. crnapennii i necrnapenuii | Buznauatn ckjiajl siep (KUIBKICTH HPOTOHIB 1 HEHTPOHIB Y HYKI11)
| CICKTPOHU, pajiyc atoma (IpocToro iHoua): | 3araibHy KiABKICTH CACKTPOHIB Ta UHCIO ICKTPOHIB HA 30BHINHBOMY
| ocHoBHUI i 30ypKen1it crany aroma. CyTHICTH | edepreTudHoMy pisti atomis ejgementis No 1—20 i No 26:
spunla  pajgioaktnshocti. ®opmm  s- i p- | [lopiBHioBaTH padiycn aTOMIB i MPOCTHX HOHIB.
opOitaineii, po3mimenHs IX y TpocTopi. | AHajnizyBaTH 3MiHM pajiyCiB aTtoMmiB y nepiojax i mijrpynax; 330k
[ToC/IiI0BHICT,  3aMOBHEHHSI  CJIEKTPOHAMM | PajiiyCiB aTOMIB 1 Ki/IbKOCTI €JICKTPOHIB Ha 30BHIIIHLOMY €HEPIETHYHOMY
CHEpreTHUHHX PIBHIB i IIAPIBHIB B aToMax | piBHI 3 XapakTepoM eJeMeHTa (METANiYHUM 4H  HEMETAIIYHHUM),
enemenTiB Ne 1-—20, No 26, enekTpoHHI Ta | BIACTHBOCTSAMM [IPOCTUX PEUOBMH (METaJl 4M HEMeTal) Ta KHUCJIOTHO-
rpadpiuni GopmyiM aTomis i NPOCTHX HOHIB | OCHOBHOBHMM XapakTepOM OKCHJIB I Ii/IPOKCHILIB.
enemenTiB Ne 1—20, Ne 26, )
L. Ximiunnii 38’130k | OcHOBHI THIH XiMmiunoro 3p’s3ky (fonumii, | Crraoamu enexrponni GopMymu Mosekyl, XiMiuHi GopMysu CIIOIYK 32

CTYIEHIMHU OKUCHEHHS €IEMEHTIB, 3apsaMu HOHIB.

Po3piznsmu BAIEHTHICTD 1 CTYIIIHb OKMCHEHHS €JIEMEHTA.

Obyucioeamu CTyIiHb OKACHEHHS €JIeMeHTa y CIONYILL.

Busznauamu KpaTHICTh, TMOJSPHICTL YW HENOSIPHICTh KOBAJIEHTHOIO
3B’ S3KY MIJK aTOMaMHU.

Ipoenosyéamu TN XIMIYHOTO 3B’3KY B CIIOJYIi, (i3v4Hi BIACTHBOCTI
PEYOBUHHM 3 ypaxyBaHHIM TUITY KPUCTAIIYHUX IPATOK.




1.6 Cymimi pedosun. | Cymimi oaHopiani (po3unHu) Ta HEOJHOPIAHI | Ckradamu CXeMH eIeKTPOJITHYHOI AMCOMIalil OCHOB, KMCIOT, COJCH;
Po3unnan (cycneHsis, emynbcis, T1iHa, aepo30ib, Iefib). | HOHHO-MOJIEKY/ISPHI DIiBHSHHS 32 MONEKYJISPHHMH  DiBHSAHHAMA-i
Macoga i 06’emua (JU1s ra3y) YaCTKH PEYOBHHHU | MOJIEKYJISIPHI PIBHSHHS 32 HOHHO-MOJIEKYISIPHUMH PIBHAHHAMH.
B cymimi. MeTomu posjiieHHs cymimei | Po3piznsmu 0qHOPIAHI Ta HEOJHOPIHI CyMili Pi3HUX THINB; po30aBeHi,
(BijicTOlOBaHHSA, (iALTPYBaHHS, HEHTPHU(Yry- | KOHIEHTPOBAHI, HACHYEHI, HEHACHYEHI pPO3YMHM: EIEKTPONITH i
BaHHS, BHMIAPIOBaHHs, INeperoHka). [IOHATTS | HeeJIeKTPOJIiTH, CUIbHI Ta c1abKi eJIeKTPOIIITH. '
PO3YHH, PO3YMHHMK, PO3YMHEHA peYOBHHA, | Busnavamu MOKIMBICTL nepebiry peakuii oOMiHy Mik eleKTpoIiTaMu B
KPUCTAJIOTipaT, eJIeKTPONITHYHA JUCOLIaLis, | PO3UHHI.
CIEKTPOIIT, HEENEeKTPOIIT, CTYIiHb eNeKTpo- | Ananizyéamu BiamB OyJ0BH PEYOBHH, TEMIIEPATyPH, THCKY (JUls ra3iB) Ha
mitiunoi  jucomianii  (6e3  mpoBe/ieHHS | iX PO3UMHHICTBL y BOJIi; MEXaHI3MH YTBOPEHHs HOHIB IPH PO3YMHCHHI Y
obuncnens), HOHHO-MOJIEKYJISIDHE PIiBHSHHSL. | BOJI €JIEKTPOIITIB HOHHOI Ta MOJIEKYJIAPHOI Oy 10BH.
MacoBa uYacTka pO3YMHEHOI pedoBMHM Y | 3acmocoéyéamu 3HAHHS IS PO3ALICHHS OJHOPLIHOI a0 HEOAHOPIAHOL
po3umHi. ByJaoBa MOJEKyNM BOAW; BOJIHEBHI | CyMillli PEYOBHH.
38’s30K y BOAi. 3abapBiieHHS 1HJMKATOpPIB
(yHiBepcanbHOTO, JakMycy, (enondraneiny,
METHJIOpAH)Ky) B KHCIOMY, JIY>)KHOMY 1
HelTpaibHOMY cepenoBuinax. Peakmii oOMiHy
M eJIEKTPOJIITaMH y PO3YHHI.
2. Heopraniuna ximis
2.1. OcHOBHI KJIaCH HEOPraHIYHHX CHOJIYK
2:1.1. Oxcuiu BusHaueHHs, Ha3BH, Kmacu(ikaiis okcumiB, | Ckiaoamu  Ximidai  GOpPMYIH  OKCHIIB, PpIBHAHHS  peakilii, ki

XiMIUHI BJIACTHBOCTI COJIETBOPHHX OKCHIIB,
crocobu 100yBaHHS OKCUJIIB

XapakTepU3yloTh XiMiYHI BJIACTHBOCTI COJIETBOPHHX OKCUJIB (B3a€MOJis 3
BOJIOIO, OKCHMJIAMH, KHCIIOTAMH, JIyraMu), croco0u noOyBaHHS OKCHIIB
(B3a€MOJIisi TIPOCTHUX 1 CKJIAJAHUX PEYOBHH 13 KHCHEM, pO3KJIaJaHHs
HEPO3UMHHHUX OCHOB, JICSKUX KUCJIOT i COJEH MiJj yac HarpiBaHHs).
Hazusamu oKCHIIH 3a IXHIMHA XIMIYHUMH HopMyJiaMy.

Busnauamu GopMynu okcuiiB cepell GOpPMYJ CHONYK IHIIMX BHBYECHUX
KJIaciB.

Pospisnsmu ueconerBophi (CO, N,O, NO, SiO) i conerBopHi OKCHJIH
(KMCTOTHI, OCHOBHI1, amM(OTepH1).

Iopisniosamu 3a XiMiYHEMH BJIACTHBOCTAMHM OCHOBHI, KHCJIOTHI Ta
amdotepni (Ha npukiagax okcuaiB Huuky ta AoMIHII0) OKCHIIH.
Bemanoeniogamu 3anekHicTh BIa¢THBOCTEH OKCHIB Bijl THITY €lIeMeHTa i
XiMIYHOT0 3B’ 3Ky B CIIOJIYLLL. '




OcHOBH

s

Busnauens

OISy
HA3BH,

(3arajibHe 1A 3
CNeKTPONITHUHOT Jmcolartin).
knacuikaiis. XiMidHi BIACTHBOCTL. CIIOCOOM
A00yBaliHsg OCHORB

| Cruaoumu Ximidai GOpMy:IH OCHOB: PiBHAHHS peakiliii., #sKi Xapakte-
| PH3YIOTH XIMIUHI BJIACTHBOCTI JIYTIB (B3a€MO/1is 3 KHCIOTHHMH OKCHJIAMH,
KHCIOTAMHU Ta COISIMHA B PO3UMHI) T4 HEPOMMHHUX OCHOB (B3aeMOJis 3
KHCIOTaMHU, PO3KIAJaHHs 11i/1 4yac HarpiBaHus). crnocoOn 100yBaHHS J1YTiB
(B3acMO/1is JYKHUX | JYKHOZEMEIbHUX (KPIM MArtilo) MeTajiiB i3 BOA0IO,
OCHOBHHX OKCHJIB JIYKHHX 1 JIYKHO3EMEILHUX €1eMEeHTIB 13 BOJI0I0) i
HEPO3UYMHHKX OCHOB (B3a€MO/Iisi COJICH 13 JIyraMu B PO3UMHI).

Hasueamu 0CHOBH 3a IXHIMH XIMIYHHUMHA (POPMYIaMH.

Busnauamu Gopmyiim ocHoB cepe/l GopMyJ1 CHOIYK iHIITUX KJIACiB.
Pospizustmu po3uunui (JIyri) Ta HEpO3UMHHI OCHOBH.

Ilopieniosamu XiMiuHi BIACTHBOCTI PO3UMHHHUX (JYTiB) 1 HEPO3ZUMHHHX
OCHOB, 1X JIII0 Ha IHJIMKaTOPH.

Kucinorn

Busuauenns  (3arajbHe Ta 3 [OMIISIAY
€JIEKTPOTI THUHOT Jmconiartii), HA3BH,
krnacudikailis, XiMi9HI BIAaCTUBOCTI, CrOCOOH
JI0OYBaHHs KUCIOT

Crradamu  Ximiuni  GOpMYyIM  KHCJIOT;  DPIBHSHHA — peakilii, SKi
XdpaKTepU3yIOTh XIMiuHI BIaCTMBOCTI KHUCIOT (Jis Ha 1HJMKATOPH,
B3ACMOJIiSl 3 METaJlaMH, OCHOBHHMHM OKCHJIAMH, OCHOBAMH Ta COJISIMHA B
posuuni) Ta crocobu X JoOyBaHHS (B3a€MOJlisl KMCIOTHHX OKCHIIB 13
BOJIOIO, HEMETAJIIB 13 BOJJHEM, COJICH 13 KUCIIOTaMHu).

Hazusamu KHCIIOTH 3a IXHIMH XIMIYHUMH (POPMYJIamMHu.

Busnavamu Qopmyinu kuciot cepell (GopMylsl CHOJNYK IHIIMX KIAcis,
BAJIEHTHICTH KHCJIOTHOIO 3QJIUIIKY 32 (POPMYJIOH KUCIIOTH.

Pospisnsamu KACIOTH 3a CKJIAJIoM (OKCHI'€HOBMIiCHI, OGE30KCHIE€HOBI),
3JATHICTIO 710 €JEKTPONITHYHOI  aucoliamii  (cuuibHi, cnabki) Ta
OCHOBHICTIO (0HO- 1 0araTOOCHOBHI), 3a CTIMKICTIO (CTIMKiI i HeCTi#Ki),
JNETKICTIO (JIETKI 1 HeJITKI).

2.1.4.

Coun

Busnauennss (3aragpHe T4 3 IOIIIARY
eJIeKTPOII THYHOT JMcolarnii), Ha3BH,
Kiaacuikaitisi, XiMi4HI BIACTHBOCTI, CIOCOOH
noOyBaHHd coJlel

Crraoamu XiMmiuni (GOpMYIIM CepelHiX Ta KHCIHX COJeH; piBHSHHSA pe-
aKIlii, AKi XapakTepu3ylOTh XiMiYHI BJIaCTHBOCTI CepejHiX cojiell (B3ae-
MOJIisl 3 METAJlaMH, KHCIOTaAMU — XJIOPUAHOIO, Cylb(aTHOIO, HITPATHOIO,
JyramMH, COJISMH B PO34MHi) Ta criocoOu X J00yBaHHs (B3aEMOj1is KHCIIOT
i3 MeTajaMH, OCHOBHHMX OKCHJIB i3 KHCJIOTaMM, KHCIOTHHX OKCH/IB 3
Jyramu, JIyriB i3 KHCJIOTaMH, CONeH i3 KHCIOTaMH, cojeif i3 Jyram,
KUCJOTHUX OKCHIIB 3 OCHOBHHMH OKCHJIAMH, COJICH i3 COJISIMH, COJICH 13
MeTaamu (peakilii 3/[iCHIOITh y PO3YHHAX ), METANIB i3 HEMETAIaMH ).
Hazuéamu cepe/ini Ta KUCI CoJli 3a IXHIMH XiMIYHUMA (pOpMyIIaMu.
Buznauamu GopMyJIH cepeiHIX Ta KHCIHX coyiei cepell popmyJr Criojiyk
IHIIHUX KJIaciB. . oty
Po3spiznsmu 3a CKJIaZIOM cepe/iHi Ta KUCII COJli. X l

sl



2.1.5. | Amdorepni cnonykn | SIBume  amdorepuocti  (Ha  npukianax | Ckradamu piBHAHHSI peakiiif, sKi XapakTepu3yloTh XiMidHi BJIACTHBOCTI
OKCHJIB i TiJIPOKCHIB); XiMiuHi BIACTMBOCTI, | OKCHAIB i rizpokcuiis Amowminiio Ta LIMHKY (B3aeMOis 3 KHCIOTaMH,
criocobu Jo0yBaHHS amdorepuux | nyramu) Ta cnocobu a00yBaHHS TiApokcuaiB Amominio 1 [{aHKy
riJIPOKCHIIB (B3aeMOJIisi coNeil 1MX €JIEMEHTIB i3 JIyraMu B PO34dHI, aqloMiHatiB i

IIMHKATIB 13 KMCJIOTAMH).
2.1.6. | I'enernyni 38’ 43KM Mi%K KJIacaM{ HEOPTraHIYHMX CIIOJIYK Cxnadamu piBHSHHS Peakiii B3aeMOJii MK HEOPraHiYHMMH CIOJTyKaMu
PiI3HUX KJaciB.
ITopiBHIOBaTH XiMi4HI BJIACTHBOCTI OKCHIIB, OCHOB, KHCJIOT, aM()OTEPHHUX
TiJIPOKCH/IIB, COJICH.
Vemanoenioeamu 3B 3KH MK CKJIaJ0OM 1 XIMIYHUMM BIIACTHBOCTSAMH
OKCHJiB, KHMCJIOT, OCHOB, aM(OTEPHHX TI'iJIPOKCHJIB, COJIeH; IEHETHYHI
3B S3KM MiXK NPOCTUMM PEYOBMHAMH, OKCHIAMH, OCHOBAMH, KHCJIOTAMH,
amM(OTEpHUMH TiIPOKCHIAMHU, COJISIMH.
2.2. MeraJjiiuni eJieMeHTH Ta iXHi cnosykn. Meraaun
2o 3aranpHi BitomocTi | [TOJIOKEHHS ~ METAIUHUX  €JEMEHTIB Yy | Buznauamu MON0KEHHS METAlIYHHX €JIEMEHTIB Y nepiogmqﬂ'iﬁ cucTeMi.
PO MeTalivHi nepioandHIi CHCTEMI; ocobnuBocCTi | Xapakmepusysamu MeTaliuHA# 3B'S30K, METANIUHI KPHCTaJli4Hi I'DATKH,
€JIeMEHTH Ta eIeKTPOHHOI Oy/0BM aTOMiB  Metaniunux | (Gi3MuHi BIACTUBOCTI METAIIB.
MeTanu €JIEMEHTIB; 0COOIHBOCTI METAIIUYHOTO 3B’513KY; | Po3pisusmu MeTaliyHi Ta HEMETAliYHi EJNEMEHTH 3a EIeKTPOHHOIO
3aranbHi  (isuuHi  Ta XiMiuHI BIACTUBOCTI | 6Y/I0BOIO ATOMIB.

METAIIB, 3arajbHl criocodu iX n100yBaHHS; Pl
aKTUBHOCTI MeTalliB; SBHINE KOPO3ii, criocodu
3aXMCTY METaB BiJi KOPO3ii; CIUIaBH HA OCHOBI
3ajri3a (4aByH, CTajb).

Crknadamu enexTpoHHi (OpPMYJH aTOMIB METaliYHHX eJIEeMEHTIB —
Jlitito, Harpito, Maruito, Amowminito, Kanito, Kanemiro, ®@epymy;
PIBHSIHHS peakiliii, sKi XapakTepu3yloTh XiMiUHi BJACTHBOCTI MeTalliB
(B3a€MOJIisi 3 KMCHEM, TaJIOTeHaMH, CipKOIO, BO/IOKO, PO3UHHAMH KHCIIOT,
JyriB Ta coxneit) i ciocobu ix JoOyBaHHs (BiJIHOBJIEHHS OKCH/IIB KOKCOM,
kap6on(Il) okcHIOM, BOJHEM, METAIOTEPMis (AIFOMOTEPMisl)); PIBHAHHS
peaxiliif, ki BiIOYBarOTHCS MM/ Yac BAPOOHHIITBA YaBYHY 1 CTalli.
Iosichioeamu 3anexHicTb XiMiYHOT aKTHBHOCTI METaJIiB BiJl €l1EKTPOHHOT
Oy/10BH 1X aTOMIB; CyTh KOpO3ii MeTaliB; XiMi4Hi NepeTBOPEHHs M Yac
BUPOOHHIITBA YaBYHY i CTaJI.

Ipoeno3yeamu MOXKIMBICTb nepeldiry XiMIYHHX peakuiit metanip i3
BOJIOI0, PO3YHHAMH KHCIIOT, COJIEH, JIYTiB.




ximiuni  Gopmynm, Ha3sBu  Ta  Qi3HyHi
BJIACTHBOCTI Hal BOKJTMBILINX CIIOJIYK
rajoreis  (rijipored XJOpHIy, TaJOreHiliB

METAIUHUX €JIEMEHTIB); crocobu Jlo0yBanus B

| A2 .,il}-}ll{lliTa Xiviuni BaactuBoCTi HATPilO. Kaxiio, Marniio. | Xapanmepusyeamu nosoxenns Harpito, Kaiio, Maruio, Kaibuito B
L IYIKHO3EMEIBHI KabIilito: Hassu Ta GOPMYIIH HAMBAKIMBIIINX | nEpiojnunili cuctemi. (i3HUHI BIACTMBOCTI HATPIIO i Kajliio. MarHiio i
CIICMEHTH CITOJIYK JYIKHUX 1 1YAKHO3EMEILHNUX €IEMEHTIB; | Kaibiilo, BHAM TBEPAOCTI BOAH THMYacoBy. abo kapOOHATHY;
| sacrocysanusi  cnonyk  Harpiio.  Kauito, | noctiiiny, saraibiy: 3actocyBadis okcuiis  Maruio i Kanbliito,
E Marnito. Kaibiiio; ximiugi gopmyiam 1 Hassu | rigpoxeniis Harpito, Kaiito, Marnito 1 Kaiubiiio; sKicHe BHSBICHHS
| Hal BaKIHBININX KadiiiHux 100pus; TBepaicTs | ionis Harpiro, Kamito, Marnito i Kansuio.

BOJM: siKicHe Buasnenns ifonie Harpito, Kanito, | Cknajnatu enekrponui Gpopmyian aromis i jionis Harpito, Kaniio, Mar-
Marnito, Kanbitio. nito, Kanbiito: piBHsHHS peakilii, sKi XapakTepu3yloTh XiMiuHl BIacTH-
BOCTI HATPilO, Kajlilo, MarHilo, Kajibllilo (B3acMOJis 3 KMCHEM. rajore-
HAaMM. CipKOIO, BOJIOIO). OKCH/IIB 1 rispokenis Harpito, Kaniio, Marniio,
KanbIliio; piBHAHHS peakiii, SKi BUKOPUCTOBYIOTH JUIS 3MEHIIEHHs abo
_____ ) B _ YCYHEHHS TBEPJIOCTI BOJM (KHMII' ATIHHAM, J0/IaBaHHAM co/m abo Bamma).
2.2:3 ATTOMIHIH XiMiuhi BJTACTUBOCTI, nobyBanHs  Ta | XapakTepusyBaTH IOJOKEHHS AIIOMIHIIO B nepiojuMuniii  cucremi,
3aCTOCYBAHHS ANIOMiHIO; Ha3su Ta (opmyin | GisuuHi BIACTHBOCTI AMOMIHIIO, OKCHY Ta TiJIPOKCHIY AJIOMIHIIO,
Hal Ba/KJIMBIIIKX CIIOJIYK AJIIOMIHIIO. 3aCTOCYBAHHS AJIFOMIHIIO.
Cknajati ejeKTpoHni GopMysid aroma 1 HoHa AJIOMIHIIO; PiBHAHHS
peaxiiii, ki XapakTepu3yloTh XiMiuHi BIACTHBOCTI alfOMiHIFO (B3aeMOLis
3 KHCHEM, TaJloreHaMHu, CipKOK, pPO3YMHAMM KHCJIOT, JIYriB Ta COJIeH),
aM(pOTepHICThL  OKCHJly Ta TiApPOKCHIy AuoMiniio (B3aemonis 3

— OCHOBHHMMH Ta KHCIOTHUMH OKCHJIAMH, KUCJIOTAMHM Ta JIyIaMH).

2.24. depym Ximiuni piactusocti Ta goOyeaHus 3aiisza; | Xapakrepusysatu nosiokenus depyMmy B nepiomuuniii cucremi, (iznyni
Ha3Bu Ta (OpPMYJIHM HAHBAKIMBINIMX CIOIYK | BIACTHBOCTI 3aimi3a, oxkcuiiB 1 rigpokcuais  ®epymy(ll) i (I);
depymy; 3acTocyBaHHsi 3ajiza Ta CHOIYK | 3acrocyBaHsi 3amiza ta crnonyk ®epymy(l) i (Ill); ¢isiomoriuny pomb
depymy. iionis ®epymy (Fe*' iFe').

Ckiajiati enekTporny popmyy atoma depyMy; piBHAHHS peaxiiiif, ki
XapaKTEpU3yIOTh XiMiYHI BIACTHBOCTI 3aii3a (B3a€MOJisi 3 KHCHEM,
XJIOPOM, CIpKOIO, BOJISIHOKO TApo0, PO3YMHAMHU KHCJIOT Ta COJIeH,
pKaBinHsA), okcuaiB i riapokcuais ®@epymy(Il) i (III) (B3aemonis 3
kucioramu), coneit ®epymy(Il) i (II1) (B3aemojis 3 po3uMHAMH JIyTiB,
KHCIIOT, coJieit), B3aemoneperBopents crioiyk @epymy(Il) i @epymy(I1l).
2.3. Hemeramiuni eieMenTH 1a ixui cnoayku. Hemeraiam
2.3:1. ["anorenu Ximiuni popmynu dpropy, xiaopy, Opomy, ioy; | Ckraoamu piBHAHHS peaKuii, xapa-KT_'ép_HHx IS XJopy (B3aemouis 3

MeTalaMH, HEeMETalaMH, BOJOKY), TiIPOreH . XJOPHaY 1 XJIOPUIHOT
KHCIOTH (B3a€MOJIISI 3 MeETallaMu,. _QeHOBHmCm'. OKCHJIaMH, OCHOBAMH,
aM(OoTEpHUMH  CIIOJIyKaMHu, CONAMM); PiBHAHHS peakuil 100yBaHHS
riporen xiopuay B Jabopatopii. ALY -1 o




nabopatopii Ta XiMiYHi BIaCTHBOCTI XJ10pY,
rifipored XJOpHIY 1 XJIOPHJIHOT KHCIIOTH:
HalBAKIUBIIIG Tamy3l 3acTOCyBaHHs XJIOPY,
PiZIporeH XIOpHy, XJIOPHIHOT KHCIIOTH; SIKICHA
peakilist JUIsl BUSIBIICHHS XJIOPHI-10HIB.

Iopisnioeamu XiMiuHy aKTHBHICTb IaJIONCHIB.

Xapaxmepusyeamu HalBaKIUBILI ramy3i 3acTOCYBaHHs .XJOPY.. (K
OKHCHHKA, Y BHPOOHMITBI OpraHiuyHuX i HEOPraHiYHUX PEYOBHH),
riJJporeH XJOpuy, XJOPUIHOI KHCIOTH (y BUPOOHMITBI ILIacT™Mac, s
n00yBaHHS  XJIOPHIB), XJOPWTB (Harpiii Xjopuay — XapioBol
IPHTIPaBH, JUIsl I0OYBaHHS XJI0PY, HATPiIO, HATPiH FiJPOKCHITY, COIH).
3acmocoeyéamu 3HaAHHS JUIsl BUSBICHHS. XJIOPH/I-10HIB y PO3YHHI.

2.3.2. | Oxcuren i Cynndyp | Ximiuni dopmynn kuchio, o30Hy, cipku Ta | Cxnanarn piBHAHHS peakiiif, XapakTepHHX JUIS KHCHIO (B3aemojis 3
HAWBAKIMBIIEX ~ crodyk  OKCHTEHy i | METalamMu, HEMETalaMH, CIIOJNyKAMH HeMEeTalidHHX €JIEMEHTIB 3
Cynsdypy; ¢isuuni Ta ximiuni Bnactusocti | izporenom), cipku (B3aeMOjlis 3 MeTanamu, JCSIKHMH HeMeTajlaMu),
KHCHIO, O030HY, cipku, oxcuuis Cyiubdypy, | oxcunis  Cynsdypy (B3aemMojisi 3 BOJIOIO, OCHOBHHMH OKCHJIAMH,
cyiabdaTHOi KHMCIOTH, Cyib(aris; Ccrnocodu | OCHOBaMH), CyJIb(ATHOI KHCIOTH (B3aemojlis 3 MeTajaMH, OCHOBHUMH
no0yBaHHs KHCHIO B ntaGoparopii; | oxcunamu, ocHoBaMH, aM(OTEPHHMH CTIONYKAMH, COJSMH); PIBHAHHS
HAMBAKIMBII Tany3i 3aCTOCYBAaHHS KHCHIO, | peaKiliii J00yBaHHs KMCHIO B 1aG0paToOpii, yYTBOPCHHS i PO3KIIa/ly 030HY.
o30Hy, cipku, cyibdarHoi kuciaotd Ta | [lopiBHIOBaTH CKJIAM, XIMIYHY AKTHBHICTH KUCHIO M O30HY.
cymbdatiB; sAKiCHa peaxilis Ul BHSBIEHHs | XapaKTepH3yBaTH HaMBajUTUBIIII Trajy3i 3acTOCyBaHHS KHCHIO (K
cynbdar-ioHiB. OKUCHWKA), 030HY (3HE3apakeHHsI BOJM), Cipku (00yBaHHs Cynb(aTHOT
KHCJIOTH, BHPOOHHIITBO T'YyMH, CIPHHKIB, NPOTH3aNalbHUX IIpenaparis,
KOCMETHYHMX  3aco6iB),  cyibdarHoi  KHCIOTH  (BHPOOHMIITBO
MiHEpaILHUX JOOPHUB, BOJIOKOH) Ta cyibdaris (rinc — y Oy 1iBHULITBI,
MeIMIIMHI; MiHUHA Kynopoc — juis 60poTeOH 31 HMIKIAHMKAMH POCIIHH,
NPOTPABIICHHS JIEPEBUHN).
3acTOCOBYBaTH 3HAHHS /Ul BHABICHHA KHCHIO Ta cCyibdar-ionis (y
po3unHi), coco6iB 36upanHs KHCHIO (BUTICHEHHSM IOBITps a00 BOJH).
2.3.3. | Hitporen i ®ocdop | Ximiuni popmymu asory, docdopy (6inoro i | Cxnamaru piBHSIHHSI peaKililf, XxapakTepHuX i asory i (ocopy

YEepPBOHOIO), HAWBaXTUBIIIAX CIIOJYK
Hirporeny i ®ocdopy; ¢isnuni Ta XimidHi
BJIACTMBOCTI @30Ty, OUIOro 1  YEpBOHOTO
docdopy, nitporen(Il) oxcuay. nitporen(IV)
oxeujy, pocpop(V) okcuay, amoHiaKy, conei
aMOHil0,  HITpaTHOI ~ KHUCIIOTH,  HITparTiB,
oprodocdarnoi  kucnotH,  oprodocdaris;
criocoOu 100yBaHHsA amOHIaKy, HITpaTHoOl Ta

(B3a€MOJIis 3 MeTajlaMH, JCSKHUMH HEMETaJlaMH), aMOHiaKy (B3aemMoist 3
KHCHEM, BOJOIO, KHMCIOTaMM), CoJiell aMoHilo (B3aeMOMis 3 Jyramu,
CONsIMM), HITPATHOI KHCJIOTH (B3a€MOJIA 3 METalaMH, OCHOBHHMH
OKCHJIAMH, OCHOBAMH, aM(pOTEPHUMH CITIOJyKaMH, comsiMu), Hitporen(IV)
okenay Ta  Qocdop(V) oxeuay (B3aemoiis 3 BOJIOK, OCHOBHHMH
OKCH/IaMH, OCHOBaMH ), opTodochaTHOT KUCIOTH (B3acMO/lis 3 METallaMu,
OCHOBHUMH OKCHJAMH, OCHOBAaMH, COJSMH); PIBHSHHS peakuid, sKi
XapakTepU3yloTh B3a€MOIIEPETBOPEHHS Cepe/IHiX. i KUCIuX oprodocdartis;

oprodocdaruoi  kucior y  saboparopii; | piBHAHHS  peakitii TEPMIYHOIO PO3KJIALY, conedl amoHio (XJOpHuiy,
HaiBaXIMBINI rany3i 3acTocyBaHHs 30Ty, | HiTpary, KapOoHary Ta riaporeHkapOoHary) Ta. HITpaTiB; PIBHAHHS
aMOHiaKy. HITPaTHOi  KHMCIOTH, HITPATiB, | peakilii J00yBanHs aMOHiaKy, HiTpaTHOi Ta OprodocdarHoi KHCIOT y
oprodocdarioi  kuciord,  oprodocdaris; | maboparopii. / 51
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| sKiCHI peakitii 1s BUsABICHHS HOHIB aMOHIIO Ta
oprodochar-ioHis.

| azoTy

Xapaktepusyparu  CcKiajl 1 OyJOBY [POCTHX  PEeHOBHH Mdochopy |

(uepsonoro 1 Oinoro ¢ocedopy), HalBaxmuBiI rajnys3i 3acTocyBaHis
(BUPOOHMITBO aMOHIAKy. CTBOPCHHS HH3LKMX Temreparyp). |
aMoniaky (JloOyBaHHs HITPATHOT ~KHCIOTH. BMPOOHMUTBO JIOOPHB, |
HAIIATHPHOrO  CIUPTY), HITPATHOT KHCAOTH (BHPOOGHMITBO 100pPHB.
BUOYXOBHX PCUOBHH. HITPOICHOBMICHHX OPraHiuHMX CHONYK). HITpariB
(BUPOOHUITBO JI0OPHB, BUOYXOBHX pEHOBHH). opToocharHoi KUCIoTH
ta oprodocaris (BUPOOHHLTBO JL0OPUB).

[TopiBHIOBaTH XiMiUHY aKTHBHICT @30Ty, 4epBOHOIO i Oinoro gocdopy.
3acTOCOBYBATH 3HAHHs Ul BUOOPY CHIOCOOY BUSABJICHHS AMOHiaKy, HOHIB
amoHito Ta oprodocdar-ioHis (y po3uuni). .

2.3.4.

Kap6on 1 Cuminii

[Tpocti  peuosunn  Kapbomy:  ajucopOuis,
ajicopOIiiini  BIACTUBOCTI  aKTHBOBAHOI'O
ByTinas; Ximiuni (QopMysu  HafBaxkIMBilIAX
cnonyk Kap6ony i Cunimito; ¢isuuni  Ta
XiMiYHi ~ BIACTMBOCTI  BYIJICLIO,  CHIILILIIO,
okcnie  KapGony, kapOonaris, cuminii(IV)
OKCHMJLY, CHJIKaTHOI ~ KHCJIOTH, CHIIKATiB;
criocobu pobysanns okcuiais  Kapbony B
nabopatopii; HalBa}XUIHBIIII ranysl
3acTOCyBaHHs aimazy, rpadiTy, akTMBOBAHOIO
Byriis, okcuwiuie Kapbony, kapOoHaris,
rizporenkapbonaris,  cummii(IV)  okcunuy,
CUJIiKaTiB;, SKicHI peakmii Jyid BUABJICHHS
_KapOoHar- i CuJIKar-ioHIB.

Craadamu PIBHSHHS peakilif, XapakTepHHX JUI BYIJIEIIO 1 CHIIIIIO
(B3a€MO/lis 3 AKTHBHUMM METAJIAMH | HEMETAIAMU, OKCH/IAMH METaTIYHHX
enementin), kapOou(ll) okcuay (B3aeMojlis 3 KHCHEM, OKCHIAMHU
MeTaniyHuX ejaeMenTis), kapooH(IV) okeujty (B3aemMoj1ist 3 BOJIOIO, OCHOB-
HUMH OKCHJIAMH, JyraMu, Byrieiem), cumuii(IV) oxenny (B3aeMo/is 3
OCHOBHUMM OKCHJIAMH, JIyTraMu); PiBHSAHHS peaKiliii B3aeMOIIepeTBOPEHHS
cepesix 1 Kucaux KapOGOHATIB, TEPMI4HOTO po3Kialy KapOOHATIB I
rizporenkapbonaris, jo0yBanHs okcuis Kapbony B maboparopii.
Xapaxmepusysamu cxnaji, 6yj0By i Gi3Huni BIACTMBOCTI NPOCTHX peyO-
B Kapbony (rpadir, anma3s, kapOin), HaliBaxMBilli ramysi 3acTocy-
BanHs anMasy (y pisanbHux i munidyBaibHuX iHCTpyMenTax), rpadiry (y
BHPOOHHMIITBI OJIBIIB, €NEKTPOJIiB), AKTHBOBAHOTO BYTiA (B MEHUIHHI,
y Tmpoturasax, [jisi o4uiieHHs BojM), okeuais Kapoony (CO sk BigHOB-
uuk, CO; — y BUPOOHMIITBI COJH, IYKPY, 'a30BaHMX HAIOiB, HAIIOBHIO-
Bay BOTHEraCHMKIB), HATPIH rigporenkapboHary, kapbonarip Kanbuiro Ta
Hatpito, cuninii(IV) okenjy (BUPOOHHMITBO CKIia, Oy/liBENbHUX MaTepi-
ai1iB), CHIIKATIB (CKJIaN0Bi [IEMEHTY, KEpPaMiKu, MOPIEISHH, PIIKe CKIO).
3acmocosyeamu 3HanHs s BusBieHHs kapbon(IV) okcuty, kapOoHart-
i cuiikar-ioHiB (y po34uHi).

3. Opraniuna ximist

2l

TeopeTnuHi OCHOBH
OprafiyHo1 XiMii

Haiisaxusinri
HIYHI  CIIOJIYKH;

€JIEMEHTH-OPTaHOTeHH, Opra-
IPUPOIHI T2 CHHTETHYHI

OpraivHi CHOTYKH.

Busnauamu waiisaxcmisimi enementu-opratiorenu (C, H, O, N, S, P).
Pospisusmu 3a XapakTepHHMH -O3HAKAMH HEOpraHiudi # opraHiuHi
CTIOJIYKH, IPUPOJIHI T4 CHHTETHYHI OPraHiuHi\CIONYKH.




Monekynsipaa OyjoBa OpPraHigyHuX —CIOJIYK.
Ximiunuii 3B’S30K y MOJIEKyJlaX OpraHi4HHMX
CTIONYK:  €Heprisi, JIOBXKHHA, IPOCTOPOBA
HAINPAMIICHICTb, MOJSPHICTb. G-3B’A30K 1 7-
3p’s30K.  Ojuuapnuii, KkpatHi (TOJBIHHHH,
noTpiiinuii), apoMaTHIHUH 3B A3KH.

HETOJISPHICTD
=3B 5130K

Aapaxmepusy&amu KpaTHicTh,  MOIApHICTE  abo
KOBAJIEHTHOrO 3B’$3KY B MOJIEKYJIaXx OpraHi4HHX CHOJIYK, G= 1
3a crocoOOM yTBOPEHHS.

Iopieniosamu oJMHAPHI, NO/BiHHI, NOTPIHHI Ta apoMaTHuHi 3B SI3KH 34
CHEPricio i IOBKHHOIO Ta MPOCTOPOBOIO HATIPSAMIIEHICTIO.

Ananizyéamu peakuiiiHy 3@THICTH OPraHiYHMX CHOJNYK 13 PI3HUMH
THUIIAMH 3B SI3KiB.

& 16pnnﬂ3amﬂ enempommx opGirtaneii atoma
KapGomy; sp'- , Sp°-, sp-riGpuu3anii.

Busnauamu TANA TIOpPHAH3alii Ta NPOCTOPOBY OpPi€HTAL{l0 TiOPHIHAX
enexTpoHHux opOitaneit aromiB KapOony B Molzekynax OpraHigyHuX
CIIOJTYK.

Krnacudikariis opraniuHux croiayk 3a OyJ0BOIO
KapOOHOBOTO JIAHIIora i HasIBHICTIO
XapakTepuCTHIHHUX ((yHKIIOHATBHHUX) TPYIL.

Kﬂacn(leyBaTH opramqm croyku 3a OyZnoBol0 KapOOHOBOrO JIaHIIOra
Ha HACUYCHI BYIIICBOJHI allMKIIYHOL ﬁynonn — aJIKaHM, HEHAaCH4eHl BYI-
JIEBOJHI AIMKITIYHOI OYIOBH — AIKEHH, QIKIHW; [MKIIYHI BYTJIEBOAHI —
IMKTOATKAHA TA ApeHH; 33 HAsABHICTIO XapaKTepPHCTHYHMX ((DyHKINO-
HA/IBHMX) TPyl HAa CHOUPTH, (EHON, TraJoreHoaNKaHH, albJICrijy,
KapOOHOBI KHCIIOTH, €CTEPH, AMiHH, aMIHOKUCIIOTH.

SIBMIe TOMOJIOTII; TOMOJIOTH, TOMOJIOTTYHHH
psizt, roMosioriusa pisauis. Knacu opranigaux
cromyk. 3araibHi  GOpMYIHM TOMOJOTTYHHX
PAIB i KJI1AciB OpPraHiyHUX CIONIYK.

Busnauamu roMonoru Byrneﬂo,u;HiB Ta 1X MOXi/IHHX.

Po3piznsmu roMOJIOT14HI psm i KJ1acu OpraHigHUX CIOJYK.
Vemanoeniogamu  BIANOBIAHOCTI MiX MpeJCTABHUKAMH TOMOJIOTTYHHX
psaziB Ta ix 3aranbHEMH (OPMyJIaMH, KJlacaMi OPraHiqHEX CIHOJIYK Ta ix
XapakTepUCTHIHAMH (QYHKIIIOHAIbHUMH) TPYTIaMH.

[ToHsSTTS NepBUHHAM (BTOPUHHMHI, TPETUHHHUH,
yerBepTHHHUI) aTrom KapOony.

Busnauamu y MOJEKyllaX OpraHi9HUX CHOJIYK Pi3HOT Oy/10BH [EPBHHHHH,
BTOPMHHMI, TPETUHHHUI, YeTBepTHHHMI aromMu KapOony.

HomeHknarypa OpraliqHux CIoJjIyK.

Ha3zueamu  opradiddi CHOJIYKH 3a  CTPYKTYPHMMH
BukopucToBytoun HomeHknarypy IUPAC.

Craadamu cTpyKTYpHi (OPMYJIH OpPraHiuHUX CHIOJIYK 32 Ha3BaAMH 3rigHo 3
nomenkaryporo IUPAC.

dbopmynamu,

Spumie i3omepii, i30MepH, CTPYKTypHa Ta
npocroposa (reomerpuuna, abo yuc-mparc-)
i30Mepisl.

Busnawamu i30MepH 3a CTPYKTYPHHMH (OpMYJIaMH.

Po3pizusmu cTPYKTYpHI Ta IPOCTOPOBI (reoMeTpuHHi, abo yuc- i mparic-)
130MepH.

Vemanoeosamu BiMIHHOCT MisK i30MepaMM i roMOJIOTaMH 3a: SKICHUM
i KITbKICHUM CKJ1aJ10M, OY10BOKO MOJIEKYJI.




B3aeMHuii BIUIMB aroMiB abo Ipyn aTtomis y
MOIIEKYJIaX OpraHiqHUX CIOJYK.

Vemanoeniosamu 38°130K MK OyOBOIO i BIACTHBOCTAMH. OPFaHi9HHEX
CHOAYK 3 YpaxyBaHHSM Hepepo3fnoflly CHEKTPOHHOI TIYCTHHM Ha. |
NpUKIagax MponeHy (NIPHEIHAHHS TaJOreHOBOJHIB Ta BOJM 3riIHO i3
npasuiom B. MapkoBHHKOBA); CIUPTIB (1OAIOHICTE 10 KUCIOT); deHoLy
(KMCIIOTHI BJIACTHBOCTI, 3/IATHICTb 0 PEAKIlH 3aMIlICHHS Y OCH3eHOBOMY
KiIbIli); HACHYCHMX OJHOOCHOBHUX KapOOHOBHX KHCIOT (KMCJIOTHI
BJIACTHBOCTI), aMiHiB (OCHOBHI BJIACTHBOCTI, 3JIATHICTb AHUIHY [0
peaxiiiii 3amiiiieHHs y 6eH3eHOBOMY KiJIbIII).

Ananizyeamu ximiudy OyJOBY OpraHiyHHX CIOJIYK, BHKOPHCTOBYIOUM
ocHoBHi nonoxeHHs Teopii O. byrieposa.

Ipocnosyeamu peaxuiiiHy 371aTHICTb OPraHiYHUX CIIOJYK, BHKOPHCTOBY-
FOUH TTOHSTTS PO B3acMHUI BIUIMB aTOMIB ab0 IpyI aTOMIB y MOJIEKYJIax.

Knacudikanis XiMi4HHX peakiliif B opraHivHii
Ximii  (peakiii NpHEJHAHHSA, 3aMILICHHS,
i3oMepu3aii).

Knacugpixyeamu peakuii 3a yd4acTIO OpPraHiyHHX CHOJIYK (3aMillCHHS,
NIpUEIHAHHS, BiIICIUICHHS, i30Mepu3allii).

Vemanoeniosamu 38°s13KM MK OyJ0BOIO MOJIEKYJI OPraHigYHHX CHOJYK Ta
X 3/1aTHICTIO BCTYIIATH B PEaKIlii IEBHOIO THILY.

3.2. Byrues

oaHi

Anxanu

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

Hasueamu nepmi 10 TpeicTaBHUKIB TOMOJIOTIYHOTO Psiy alkaHiB 3a
nomenknaryporo IUPAC.

Cknadamu MONEKyNspHi Ta CTPYKTYpHI (OPMYIH alKaHiB; PiBHSHHS
peaxiiiif, MO XapaKTepu3ylOTh XiMiUHI BJIACTHBOCTI alKaHiB (peaKiis
3aMillleHHs] Ha NPUKJIAJi XJOpyBaHHS METaHy, OBHE OKHCHEHHS alkaHiB
ab0 Y4acTKOBE OKHCHCHHS METaHy, TEPMiuHMIl PO3KJIaj MeTaHy, KPEKiHT,
i3omMepu3anis ankanis), JaGoparopHuil croci® moOysaHHs meraHy (3
HATpii anerary, aoMinii kapbiy).

Iosicnioeamu sBAILE Sp°-ribGpUIM3aNii CIEKTPOHHUX opliTanell aToOMiB
Kapbony B MoJIeKyJ1aX aJIKaHiB.

Hopienioeamu (pizuuni BIACTHBOCTI alIKaHiB Ha NPUKIA/l 1X TeMIeparyp
KUITIHHS 1 TIJIaBJIEHHS.

O61pynmosyéamu 3a0eKHICTb MK arperaTHUM CTaHOM 3a HOPMaJIbHHX
YMOB, TEMIIEpaTypaMH IUIABJICHHS | KMIiHHS alkaHiB Ta iX BiIHOCHOIO
MOJICKYJISPHOIO Macolo; 3JaTHICTh ajJKaHiB JI0. peakiiii 3amilmeHHs 3a
JIEKTPOHHOIO Oy/I0BOI0  MOJIEKYJI, 3aCTOCYBaHHS - ajlkaHis (MAIHBO,
HajabHe, PO3YUHHNKH, T0OYBAHHS CaXi, BOIHIO, TAIOTGHOAIIKAHIB) IXHIMH
BJIACTUBOCTAMM.

Vemanoenioeamu 38’3k MK OYI0BOKO MOJEKYJ ] BIacTHBOCTAMM]

13



ATIKEHH
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{ Barannbia Gopmysia alkeHiB, IX HOMEHKIATYPa. |
| i3oMepis. DyjoBa MOJIEKYJL, XIMIYHI BiacTH- |

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

BOCTI. CIocoOu ,-'1!.‘!6_\-"821[[]1%. 3aCTOCYBAHHS: |

AINKaHIB.

Busnauamu  CTPYKTYPHI  130MepH  @IKeHIB 3a Oy/10BOIO KapOOHOBOIO |
JAHIOra, PO3TALIYBAHHAM TOABIIHOIO 3B'A3KY: MIKIPYNOBI (QlKeHH i
IMKJI0QIKAHK) Ta IIPOCTOPOBI (reoMeTputHi. ado yuc-mpanc-) 130Mepu.
Hazueamu ankenu 3a nomenkiaryporo [UPAC.

Crraoamu MOJICKYJISIPHI, CTPYKTYPHI (POPMYJIN QJKEHIB; PIBHSHHS peaK-
1, 1110 XapaKTepu3yIoTh XIMIUYHI BIACTHBOCTI €TEHY Ta Hpoleny (peaxiui
IpHE/IHAHHS BOJIHIO, TJIONeHIB, raJloreHOBOJIHIB, BOJM: I110JiMepHU3allis,
YACTKOBE OKMCHECHHS €TEHY Ta MOBHE OKMCHEHHSI AlKCHIB), ITPOMMCIIOBI
ta nabopatopHi crnocobu 00yBaHHS aIKEHIB (TEPMIUHMH KPEKiHT
aJKaHiB, JICriipyBaHHs ajJKaHiB, Jeryiparaiiss HaCHYEHUX OJHOATOMHHUX
CHMPTIB, B3a€MO/IISI TAJIOICHOAIKAHIB 31 CIIMPTOBUM PO3YHMHOM JIYTY,
peaxiiii ankiuis 3 BojHeM), 100yBaHHS eTeHY B sabopaTopii (1eriaparaiis
CIMPTIB, JIY)KHHH TJIpOJIi3 raTOreHONOXIAHUX AIKaHIB).

IMosicioBaTH sBHIE sp>-riOpuM3aiiii eleKTpoHHUX opOiTaieil aToMmiB
KapOony B MOJIeKyJ1ax aJIkeHiB.

3acmocoeyeamu  3nands  Juisi BUOOpY crnioco®y  BHUABJICHHS —€TEHY
(B3acMoist 3 OPOMHOIO BOJIOIO, BOJHMM PO3YMHOM Kalliii nepMaHrasary),
ajKeHiB (B3aeMo1is 3 GPOMHOIO BOJIOIO).

Obrpynmogyéamu 3acTOCYBaHHs aJKEeHIB (BUPOOHMIITBO IMOJIETHIIEHY,
HOJHIIPOTTisICHY, eTanoiy, 1,2-MXI0poeTany) IXHIMH BIACTHBOCTAMH.
Vemanosniosamu 38’ 83kM MK OyJOBOFO Ta 3JaTHICTIO aJKEHIB 0
peakIiiif mpHe HaHHs.

Ananizysamu NpyeHAHAS TAIOTCHOBO/IHIB Ta BOJM JI0 MPOTEHY 3riHO 3
Hepepo3no/IijioM eJIeKTPOHHOT I'YCTHHH B MoJjekyni (mpaBuino B. Map-
KOBHHMKOBA).

L e

AJIKIHH

3aranpHa popmyia ankiHiB, iX HOMEHKIATypa,
130Mepis, Oynosa MOJIEKYII; XIMI4HI
BIIACTHBOCTI Ta CHocoOM J0OyBaHHs €THHY,
3aCTOCYBAHHs; SIKICHI peakiii Ha NOTpIHHUN
3B'SI30K.

Busnauamu CTPYKTYpHi i30Mepu aikiHiB 3a Oy/loBoro KapOOHOBOIO
JIAHIFOTA, PO3TAIIYBAHHSIM HOTPIHHOIO 3B’ S3KY.

Haszuseamu ankinm 3a nomenknaryporo [UPAC.

Ckradamu MOJIEKYJISIpHI Ta CTPYKTYpHI (DOPMYJIM ajIKiHIB; PIBHSAHHS
peaxiliii, 110 XapakTepu3yloTh XiMiuHI BIaCTHBOCTI aleTHIICHY (peakmii
IPUEIHAHHS  BOJIHIO, TaJIOTEHIB, TaJOreHOBOJIHIB, ™ BO/IH (peakmist M.
Kyueposa); peakuii 3amillleHHs — B3aEMOJIs 3 HATpiEM, AMOHiaYHUM
posunHoM aprentym(l) oxcumy; - TpuMmepu3allis —alETHIIEHY, TOBHE
OKHMCHEHHsI @IKiHIB i YaCTKOBE OKMCHEHHS aleTwieHy), MPOMHCIOBI Ta

naGoparopni cnocobu 100yBaHHs alETHIEHY - (TGPMIMHUHA  PO3KII |
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METaHy, B3a€MOJis Kabllili auneTWieHiny 3 Bojoloo, peakiis 1,2-
JIMXJIOPOETAHY 31 CHUPTOBUM PO3UHHOM JIYTY).

O6ipynmosyéamu  3aCTOCYBaHHs — alleTWieny (rasoBe  pisaHHs i
3BapIOBaHHS MeTaniB; A00yBaHHs BIHUIXJIOPUY, TNOMIBIHUIXIOPHAY,
OILTOBOI'O AJILJIETI 1Y), 3yMOBJIEHE HOIO BIACTHBOCTSIMH.

Hosicniosamu  sBULIE  Sp-TiOpUaM3alii €JeKTPOHHUX opOiTanel aToMiB
KapOony B MoJieKyJiax ajKiHiB.

3acmocosysamu 3uanHs s BAOOpY CrOCOOy BHSABJICHHS alCTUIICHY
(B3aemMojiisi 3 GPOMHOIO BOJIOKO, BOJTHHM PO34YMHOM Kallili mepMaHrasary,
amoniadauM poszunmHom apretyM(l) oxcuay), aiKiHiB, IO MICTATH Y
ckmagi mosekyn —C=C— 3B’s3ku (B3aeMoiis 3 OpOMHOIO BOJOIO,
amoHiayHuM po3urHoM aprenTym(l) okxeumy).
[lopiBHIOBAaTH peaKIliifiHy 3[aTHICTH eTeHy i
NPHETHAHHSL.

Vemanoesnioeamu 3B’A30K Mk OyJI0BOKO Ta 3[aTHICTIO AlETHIIEHY 10
peaxitiii pueIHaHHs, 3aMIIIEHHS.

€THHY B peakIiix

3.2.4.

Apomaruusi
BYTJIEBOJIHI.
bensen

BaranbHa  (opMmysa apeHiB  FOMOJIOTIYHOIO
psny GenseHy. ByjoBa, BIacTHBOCTI, Cocobu
n00yBaHHs GeH3eHY; TOHSTTS PO apOMATHYHI
3B’S13KH, OT-€JIEKTPOHHY CHCTEMY.

Cxna0amu MONEKYIsSpHY Ta CTPYKTYpHY (opMmyin OeH3eHy; piBHSHH:
peaxiliif, 10 XapaKTepu3yloTh XiMiuHi BiacTHBOCTI Oen3eHy (peakuii
3aMilEHHs 3@ YYacTiO rajoreHiB (y MPUCYTHOCTI Pi3HHX KaTali3aropis),
peakiii npueaHaHHs — TiapyBaHHA Ta xjopysanHs (hv), oxucHeHHs),
nobyBaHHs OeH3eHy B [POMHCIOBOCTI (KaTajiTH4HE JerifApyBaHHs
rexcasy, [IMKJIOTeKCaHy, TPUMEpHU3allis aleTUjIeHy).

Po3piznsimu HeHaCHYEH] Ta apOMATHYHI BYTJIEBO/IHI.

Iosicniosamu SBALLE Sp -TibpuM3alii eleKTpoHHMX OpbiTajel aToMiB
KapGony B Mosiekyni GeHseHy, cTilikicTh Oen3eHy 10 Jiii OKHCHHKIB Ta
Horo 31aTHICTH JI0 peakiliii 3aMilleHHS.

Hopieniosamu 38’ s3ku Mk aromamu KapGony B Mosekynax OeH3eHy,
aJIKaHiB i alKeHiB, peakuiiiHy 37aTHICTh OeH3eHy, anKaHiB 1 alKeHIB y
peaxilisix 3aMillleHHs Ta OKUCHEHHS,

[Ipupoani pxepena
BYTJIEBO/IHIB Ta IXHS
nepepodka

Hadra, npupojHuii Ta CynyTHii HadTOBHHA

rasd, Byrius, IX  CKiaj;  KpeKiHr i
apomaru3ailis  HadTH Ta  HAQTONMPOIYKTIB,
neroHaniiina criikicte OeH3MHY, OKTaHOBE
yheno;  mepepobka  BYruuis;  nmpoOieMu

JI00yBaHHs PIKOTO MAJBHOTO 3 BYTULIA Ta
AJIBTCPHATHBHHX JIKCPEL.

Hazueamu 1poayKTH nepepoOkn HaTH Ta KaMm SHOTO BYT1ILIS.

Hasooumu npuxiadu BAKOPUCTAHHS IPUPOJIHOT BYTTIEBOJAHEBOT CHPOBHHU

AK JpKepesia OpraHiuHHX CITOJYK.

Ckradamu piBHSHHSL peakiliif, 1o BiAOyBalOThCA [1iJl yac CIaJIIOBaHH

IMPUPOJHOTO rasy. N

Pospiznsamu peakuii, siki Big0yBarOThCs i1 yac KpeKiHry Ta apomMaru3anii

BYTITICBO/THIB. : Vet

Ilopieniosamu netoHailiiiny CriiiKicTh OEH3MHIB 3 é/paxyBal-u-mW
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OKTaHOBHUX HHUCECIL.

3.3. OKcHreHoBMIcHI Op

raHivaHi CroayKH

Crnupta

Xapaktepuctuuna  (QyHKIiOHATbHA) — Ipyna
cnupris. Knacudikanis cnupris.  3arajibHa
dopMyna OJHOATOMHMX HACHYEHUX CIIMPTIB.
By/10Ba, HOMEHKJIATYPa, 130Mepisl, BJIaCTHBOCTI,
criocobu j1o06yBanns Ta 3actocyBanus. [Tonsrrs
PO BO/IHEBHH 3B’ A30K.

Busnawamu CTPYKTYPHi i30MEpH OJIHOATOMHHX HACHYCHHX CHHMpTIB 32
6y/10B010 KapOOHOBOTO JIAHIIIONA, PO3TALIYBAHHAM I'iJIPOKCHIIBHOL IPYyIH
Ta MIZKKIacoBi 130MepH (ETEPH).

Hazuéamu OJHOATOMHI HACHYCHI CIMPTH, @ TAKOXK ETHJICHIJIKOMb 1
riinepos 3a Homenkiaaryporo IUPAC.

Knacugixyeamu cnuptu 3a 0y10B010 KapOOHOBOIO JiaHLOra — HACHYEHI,
HeHaCH4eHi, 3a KUILKICTIO T'JIPOKCHIBHHX TPyN — OJHO- i HGaraToaTOMHI,
3a mpupooio aroMiB KapOomy, 3 sKMMH CIOjTyYeHa riipOKCHIIbHA IpyTIa,
— NepPBUHHI, BTOPHHHI, TPETHHHI CITHPTH.

Cxnadamu MOTEKYJISpHi, CTPYKTYpHi (OpMyIHM CHUPTIB; piBHAHHS
peakmiii, moO BiZOOpaXalOTh  XiMiuHi  BJACTMBOCTI ~ HACHYEHHX
OJIHOATOMHHX CITHPTIiB i Iuiileposty (peakuii 3aMileHHs — B3a€MOJs 3
aAKTHBHUMH MeTaJlaMH|, raJIoreHOBOIHSAMH, ecrepudikaris,
MDKMOJIEKYISIpHA JIeTiipaTallis, BHYTPIlIHOMOJIEKYJIIPHA JIeTiApaTallis,
yaCTKOBE Ta IIOBHE OKMCHEHHS), NPOMHCIOBI crocobu J00yBaHHS
meranony (i3 cuHTe3-rasy), eraHonmy  (rigparaii€ro  €TeHY,
dhepMeHTaTHBHUM OpOJHHSM IJIFOKO3H, BiJIHOBJICHHSM €TaHAIIO) i
nabopatopHi cniocobu 100yBaHHs CIMPTIB (TiPOJIi3 raJloreHoanKaHiB).
Xapaxmepusysamu cxnan i Oyl0BY MOJIEKYJ OJHOATOMHMX HACHYCHHX
CITUPTIB.

Obrpynmosyeamu 3acTOCyBaHHs e€TaHojly (100yBaHHs OLTOBOI KHCJIOTH,
JieTmioBOro erepy) Ta MeraHony (noGyBaHHs (opMmaibuerify) iXHIMH
BJIACTUBOCTSAMH.

ITopisniosamu Gi3nuni BIACTHBOCTI (TeMIEPATypPH KMITIHHS, PO3YMHHICTD
y BOJIi) OJIHOATOMHHX HACHUEHHX CIIMPTIB 1 BUIMOBIAHUX AJIKaHIB,
METAaHOJly, €TaHONy, CTWICHITIKOMO Ta IJHIepody; AKTHBHICTD
OJIHOATOMHHX HACHUEHMX CITHPTiB, BOAY 1 HEOPraHiyHUX KHCIOT Y
peaKiisix i3 JyKHUMH METalaMH.

Vemanoenioeamu 3B’ SI3KH MK €JIGKTPOHHOKO — OYJIOBOKO  MOJICKYJI
OJIHOATOMHUX HACHYEHHX CITMPTIB Ta iXHIMH (i3MUHMMHM 1 XIMIMHUMH
BJIACTHBOCTSIMH.

-~
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ETHeHrikonb Ta IJIilepoli AK MpeJaCcTaBHHKH
GaratoaTOMHMX CIMPTIiB; sKiCHa peakilis Ha
GaraToatoMHi CIIUPTH.

Cxaadamu PIBHSHHS peakiliif, mo BigoOpaxarTs XiMiuHi BJIACTHBOCTI
CTUIICHIUIIKOMIO Ta Thinepony (B3aemonis 3 Harpiem, kympym(ll)
rigpokcuoM (6e3 3anmMcy pIBHSHHS peakiil), INOBHE OKMCHEHHS);
rainepoiy (B3acMoJisl 3 HITPATHOIO KHCJIOTOIO, BHIMMH HAaCHYCHHUMH Ta
HEHACHMYEHMMH KapOOHOBHMH  KHCIOTaMM); J00yBaHHs  IJuepony
(OMUJICHHS KHUPIB).

Vemanoenosamu  38’93kM - MK OyJJOBOIO  MOJIEKYJ]l OaraToaTOMHHX
CHUPTIB Ta iX BIACTHBOCTIMH.

3acmocoéyeéamu  3HAHHS Ul BUSIBIEHHsS 0araroaTOMHHX —CIHMpTIB
(B3aemonisi 3 kynpym(Il) rizpokcuiom).

deHon

dopmyna penony. Bynosa mMonekynu ¢enoiy,
xapakrepucTHyHa ((QyHKUIOHaIbHA) TIpyna B
Hifl; BracTHBOCTI, J0OyBaHHs, 3aCTOCYBaHHS,
siKicHI peakii Ha (eHoI.

Cxradamu MONEKYISpHY, CTPYKTYpHy GopMmyin (enomy; PpiBHSHHS
peakiiii, 1o BizoGpakaioTh XiMiuHi BiacTHBOCTI (eHony (peakuii 3a
y4acTIO TiZPOKCHJIBHOI TpyNmHM ~— B3a€EMOJis 3 HarpieM, Harpii
TiIpOKCHIOM; peakilii 3a yd4acTio OEH3EHOBOIO Kilbllsd — B3a€EMOJIS 3
OPOMHOIO  BOJIOIO, HITPATHOIO ~ KHCIIOTOI), Horo jgoOyBaHHs B
POMKCIIOBOCTI (T1/IpoIti3 XI0poOeH3eny).

O61pynmoeyéamu B3a€MHHM BILUIMB TiPOKCHIILHOT TPynu i GEH3eHOBOrO
KIJIBIISE B MOJIEKYJTI (peHOIY.

Iopieniosamu KMCIOTHI BIACTHBOCTI CIMpTIiB, (eHomy i kapOoHaTHOL
KHCIIOTH; 3/IaTHICTH Gen3eny i (heHoy 10 peakiiit 3aMileHHs.
Vemanosnosamu 38’3k Mik  Oy10BOKO MosiekynH ¢eHory 1 #Horo
BJIACTMBOCTSMH.

3acmocosysamu 3HaHAS 11 BUABIEHHs Penouy (B3aemonis 3 pepym(IlI)
XJIOPHUJIOM, OPOMHOIO BOJIOKO).

3.33.

AJbllerigu

SaranpHa  Qopmyna  anpzerifis.  bymosa
MOJIEKYJI aIbJIETi B, XapakTepucTuIHa (QyHK-
IOHA/IbHA) TpyNa, HOMEHKJIATypa, i30Mepid,
BIIACTUBOCTI, JI0OYBaHHs, 3aCTOCYBaHHS; AKICHI
peakxiiii Ha aabJIeTiHY IPyITy.

Busnauamu CTPYKTYpHI i30MepH aibJeriiis 3a Oyn0BOIO KapOOHOBOIO
JIaHIIOTA.

Haszusamu anpjeriau 3a Homenknaryporo IUPAC.

Hagooumu npuxiadu 3acTOCyBaHHs eraHamo (100yBaHHs OUTOBOI
KMCJIOTH, €THIIOBOTO CIMpPTY) Ta MeraHamo (oOysauHsi (opmainy,
YPOTPOIiHY) IXHIMH BIaCTHBOCTAMH.

Crradamu  cTpyKTypHi (OpMYJM  MOJEKYJ aibleriis  Ta iXHIX
CTPYKTYPHHX i30MepiB; PiBHSIHHS peakuiif, mo BiZoOpaxaroTs XiMmidHi
BIIACTHBOCTI albACriiiB (BiIHOBJICHHS, YaCTKOBE OKUCHEHHS), 1I00yBaHHs
eTaHalo B NPOMHMCIOBOCTI (rijparaiiero ameTHieHy 3a peaxiieo M.
Kyueposa) i 1aboparopii (OKHCHEHHAM €TaHOJTY).

3acmocosyéamu  3HAHHS Ui BUSBICHHS albJCTIiB 3a SKICHMUMH

peaKiissMi — B3a€EMOJlis 3 aMOHIaYHUM PO3YHHOM aprefrym(l) okepAS.
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kynpym(I1) rizpoKkcuiom.

3.3.4.

KapOoHOBI KHCIOTH

XapakrepucTuuHa
kapOonoBux kucinor. Kmacudikaiis kapOoHO-
BUX KHCIOT. 3arajibHa (opmyina HacHYEHUX
OJIHOOCHOBHUX KapOOHOBUX KHCIIOT. byjoBa,
HOMEHKJIATypa,  130Mepisi  OJIHOOCHOBHHX
KapOOHOBHUX KHCIIOT, BJIACTHBOCTI, JI00YBaHH,
3aCTOCYBAHHSI.

(pyHKIiOHAIILHA)  TPyHa |

Busnayamu CTPYKTYPHI 130MEPH HACHUYCHHUX OAHOOCHOBHHKmpﬁQBDBKX—

KHCIOT 3a Oy/l0BOKO KapOOHOBOrO JIAHIOTA, MIKKIACOBi..i30MepH
(ecrepu).

Hasusamu 3a somerkaarypoio [TUPAC nacuyeni 0iHOOCHOBHI KapOOHOBI
KUCIIOTH, JaBaTH TPHUBIAJIbHI Ha3BU INEPIIMM TPHOM OJIHOOCHOBHUM
KapOOHOBUM KHCJIOTAM.

Knacugpixyeamu kapOOHOBI KHCIOTH 3a Oy10BOI0 KapOOHOBOTO JAHIOIA
(HacHueHi, HeHACHYeH]), KiIbKICTIO KapOOKCHIIBHUX IpyIl (OHO-, JABOX-
OCHOBHI) i KiJIbKicTIO atomiB KapOoHy B iX MosleKyiax (HHXK4i, BHILI).
Crnaoamu GOpMYIH CTPYKTYPHHX i30MEpiB HACHYEHHX O/HOOCHOBHHX
KapOOHOBUX KHCIJIOT; DIBHSHHS peakiii, mo BigoOpaxaioTh XIMi4Hi
BIACTHBOCTI KapOOHOBHX KHCIIOT (B3a€MOJlis 3 aKTHBHUMH MeETalaMu,
OCHOBHHMH OKCHIaMH, OCHOBaMH, COJISIMH KapOOHATHOI KHCIIOTH,
CMpTamHu); piBHAHHS peakmiifi  Jo0yBaHHS METAHOBOI  KHCJIOTH
(oxucHeHHs MeTaHy, B3aemois kapOoH(II) okcumy 3 HaTPii rijPOKCHAOM
i3 MOJANBLIOID €K XJIOPHAHOI KHCIOTH) Ta €TAHOBOI KHCIOTH
(oxucHeHHs OyTaHy, €TaHOIIy, €TaHaIIO).

Obrpynmoeyéamu ~ 3JIaTHICTh ~ HHXKYMX  KapOOHOBHX — KHCJIOT  JI0
eIeKTPOJIITHYHOI AucoNialii, a ix po34MHIB — 3MIHIOBATH 3a0apBIeHHS
iHMKaTOpPiB; 0COONHMBI  XiMiuHi BJACTHBOCTI METAHOBOI ~ KHCIOTH
(31aTHIiCTB /10 OKHCHEHHS — B3a€EMOJis 3 aMOHIAYHUM PO3YUHOM
apreatym(I) okenny, kynpym(Il) rizpokcuaom).

Iopieniosamu (Hi3uuHi BIACTUBOCTI (TeMIIEpaTypH KUIiHHSA, PO3YHHHICTE
y BOJIi) HACHYEHHX OJHOOCHOBHHX KapOOHOBHMX KHCIIOT 1 OJHOATOMHHX
HACHYEHMX CIIMPTIB; KHCIOTHI BIACTHBOCTI KAPOOHOBHMX KMCIIOT B MEXKax
FOMOJIOFIYHOTO PSIJTy, @ TAKOX 31 cnUpTamu, (PEHONOM | HeOpraHiYHMMHU
KUCJIOTAMH.

Vemanoeniosamu 3B’ S3KM MK €JIEKTPOHHOIO OyJOBOIO MOJIEKYIl |
(hi3MYHUMH Ta XIMIYHUMHU BJACTHBOCTAMHU KapOOHOBHX KHCJIOT.

Ectepu. Kupu

JaraqbHa  QopMysia  ectepiB  KapOOHOBHX
kucaor. bByjoBa, HOMEHKIATypa, i30Mepis.
BJIACTHBOCTI, J00YBaHHS, 3aCTOCYBAHHS.

Kupu — ecrepu riimepoiny i BHIIMX
kapbonoBux kucnor. Kmacudikauis Kupis,
BJIACTUBOCTI, J0OYBaHHsl, 3acTocyBanHs. Muia
i cHHTEeTHYH]1 MMIHI 3aCO0H.

Busnauamu cTpyKTYpHi i30MepH ecTepiB KapOOHOBUX KUCJIOT 3a Oy10BOIO
KapbOHOBOTO JIAHIIOTA, MIXKKJIACOBI ~i30MepH (KapOOHOBI KHCIOTH);
CTPYKTYPHi (hOpMyIIH JKHPIB — TPHOJIETHY, TpUCTEapUuHy; GOPMYIIH coneH
MaJIGMITHHOBOT 1 CTEAPHHOBO1 KHCIIOT.

Hasusatu ectepu 3a HomeHknarypoio [IUPAC.

KiacudikyBatd SKMpH 34 - [IOXOUKCHHSM (TBapMHHI i POCIMHHIL- 3a
cKknanoMm (TBepi i pijxi). - }I /
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ix!
PIBHsIHHST peakiii, sKi AKUPIB
(ILpOi3Yy. OMHUICHHS, rApyBaHHs).

YeTanoBioBaTH 3B 93KH M  CKITQIOM.

BIAACTHROCTSIMH Ta 3aCTOCYBAHHAM KU piﬁ.

ISI,-‘.IUU[);I)!\dEOTb BJIIACTHBOCT i

6} JIOBOTO MOJICKY 1.

PiAKMX KK PIB (B3acMOJtist 3 GPOMHOIO BOJIOKO).

3.3.6. Byrieroan Kiacndixaris BYIJICBOAIB, ckmal, | Pospizusimu MOHO-, JIi- Ta 110JIicaxapu/in.
MOJICKYJISIpHI  opmMysi  T1ioKko3H, (GpykTosu, | Hasooumu npuriadu 3aCTOCYBaHHs [IIOKO3M, KPOXMAIIO (BUPOOHUIITBO
caxapo3i, KPOXMAo i LENoI031; CTPYKTypHa | eTaHoNy) Ta 1emono3d (J00yBaHHs WITYUHOIO aleTaTHoro IOBKY) 3a
dbopmyna  Bigkpurtoi  GOPMH  MOJEKYJH | IXHIMH BIACTHBOCTAMM.
FAIOKO3H: BJACTHBOCTI TNOKO3M, caxaposu, | Ckiadamu PiBHSHHS PEAKIlii, 10 BiZoOpakaioTh XiMiuHi BJIACTHBOCTI
KPOXMAJLIO i 1eNioN031; J00yBaHHs TIIOKO3H, | IIIOK03K  (TOBHE i YacTKOBE OKMCHEHHs, BIJIHOBIEHHS, CIMPTOBE Ta
BUPOOHMIITBO €AXAPO3M 1 KPOXMalio; SKICHI | MOJIOYHOKHCIIC Gpominns, ecrepudikamis, B3aemojis 3 Kynpym(ll)
peaKilii Jiisi BU3HAUEHHs [JIOKO3H 1 KpOXMalo; | ripokeniom 0es narpipanns (6e3 3amucy piBHSHHS peakilii) Ta 3
3aCTOCYBAHHS TIIOKO3H, KPOXMAIO, LEMOI03H. | HarpiBaHusaM), caxaposu (TOBHE OKHCHCHHS, riipoi3, YTBOPEHHS
caxapariB), KpoXmauto (KHCIOTHMH Ta (epMeHTaTHBHUMI rigpomiz) 1
HEM0N03M (MOBHE OKHMCHEHHs, Tiipoti3, ecrepudikaiis — YTBOPEHHS
TpUaleTaTy Ta TPHHITPATY LEoNo31), POTOCHHTE3Y.
Yemanosuoeami OAIOHICTb 1 BIAMIHHICTE KPOXMAJIKO Ta IIEJIHOJIO3HM 3a
cKJ1aJ10M, 6YI0BOIO MOJIEKYJT 1 BTACTHBOCTSMH.
3acmocosyeamuy 3HaHHs U1 BHOOpY C€rnocoOy BHSBICHHS IJIIOKO3H
(B3acMOlis 3 aMOHiauHWM po3uuHOM apreHTym(l) OKCHy, peakiiii 3
kynpym(I1) rigpokcniom) i KpoxMano (B3aeMotist 3 HOJOM).
3.4. HitporeHoBMicHi OpraHiuHi CHOJYKH
3.4.1. Aminn Xapaktepuctuuna  (QyHkuionanbna) —rpyna | Busnauamu CTPYKTYpHi (opMyIH i3oMepHHX aminiB 3a OyH0BOIO

aminiB. Knacudikauis aminis. Homenkiarypa,
i3omepis, OyjaoBa, BIACTHBOCTI,  crocobu
J100yBaHHS Ta 3aCTOCYBaHHS.

KapGOHOBOTO JIAHINIOTa, TIOJIOKEHHSM aMiHOTPYIH Ta MiXBH/0BI i30MepH
(MepBUHHI, BTOPHHHI, TPETHHHI aMiHH).

Hazueamu aminu 3a nomenkiaryporo IUPAC.

Knacugpixysamu aminu sx TOXigHI amoHiaky (NMepBUHHI, BTOPHUHHI 1
TPETHHHI) Ta 3a Oy10BOIO KApOOHOBOTO JIaHIIOTa (HacuueHi, apoMaTH4HI).
Crraoamu plBHﬂHHH peaxliii, 1o BiOOpaKaTh XIMiuHi BJIaCTHBOCTI
HACMUEHMX AaMIHIB SK OPramivHHX OCHOB ~(B3acMOJisi 3 BOJIOIW,
HCOPraHiYHUMH  KHCIIOTaMH; ropiHHs); . aHUTiHY (B3aCM0111$l 3
HEOPraHiYHUMH KHCIOTaMH, GPOMHOIO  BOJI0IO)} ‘nobyBaHHs AHiTiHY
(BiIHOBIIEHHS HlTpoﬁeHseHy pealcms{M 3inina). .

O61pynmogyeéamu OCHOBHI BJIACTHBOCTI Hacuqeﬂux ayjiniB Ta am
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3MEHINEHHsI OCHOBHHMX BJIACTHBOCTEH 1 301/IbIICHHS peakiiifHOT 3/1aTHOCT]
AHUTIHY B peaKIlisX 3aMileHHs.

Ilopienioeamu OCHOBHI BJIACTHBOCTI aMOHIaKy, NEPBUHHUX, BTOPHHHHX,
TPETHHHHX HACHYEHHX aMiHiB Ta aHiJIIHY.

34.2. AMIHOKHCIIOTH Cxnax i OyjoBa MojieKys, HOMeHKJIatypa, | Hasusamu aminokuciory 3a Homenknatypoio IUPAC.
BJIACTHBOCTI, no0yBaHHs, sacrocyBants | Crkaadamu cTpyKTypHi GOpMyIH HAHIPOCTILIMX AMIHOKHCIOT — TJIIHHY
aminokucior. Ilonarrs mnpo amdoTepHicTh | (aMiHOeTaHOBOI), alaHiHy (2-aMiHONPONIAHOBOT); PIBHSAHHSA peakilii, Lo
AMIHOKMCIOT, OIimonsipHuii  HOH; M-, TpH-, | BiAOOpaaloTh XiMiuHi BIACTHBOCTI aMiHOKHMCIOT HAa NPHKIA/] B3aeMOJi
MOMINENTHAN, NENTUIAHUI 3B’A30K (NMENTUAHA | aMiHOETAHOBOI KMCJIOTH 1 2-aMiHOIIPONIAHOBOT KMCIJIOTH 3 HEOPraHiYHUMH
rpyria aToMiB) KHCIIOTAMH, OCHOBAMM; YTBOPEHHS [{H-, TPU-, IOINEIITH]IIB.
O6ipynmogysamu amM(pOTEPHICTh aMiHOKHCIIOT, YTBOPEHHsI OiNOJIAPHUX
HOHIB.
Ilopienioeamu 3a OymOBOIO MOJIEKY]l 1 XIMIYHHMHM BIIACTHBOCTSAMH
aMIHOKHCJIOTH 3 KapOOHOBUMH KUCJIOTAMH T4 aMIHAMH.
3.4.3. Binku Bynosa OiKiB, iX BIAacTHBOCTI, 3acTOCYBaHHS, | Xapakmepusyéamu NPONECH TiIPoIi3y, NeHATypallii GLIKiB.
KOJILOPOBI peakiii Ha OiIKH. 3acmocogyeamu 3HaHHs Ui Bubopy cmocoOy BHsiBICHHs OUIKIB
(kcanTOmpOTEIHOBA Ta GlypeToBa peaxiiii).
3.5. CuHTeTHYHI BHCOKOMOJIEKY/ISIPHI PEY40OBHHH i IOJIiMepHi MaTepiain Ha iX OCHOBI
CuHTeTHYHI [IOHSTTS IO HOJIIMEpP, MOHOMED, eleMeHTapHy | Kiacugikyeamu noniMepH 3a ILISIXOM OfepKaHHs (NPUPOJIHI, MTy4Hi,
BHCOKOMOJICKYJISIPHI | lanKy, cTyminb nosimepusauii. Kiacudikamis | caHTeTr4Hi); — BiIHOmIEHHAM 10  HarpiaHHs  (TepMONIACTHYHI,
PEUOBUHH 1 BHCOKOMOJIEKYJISIDHMX PEYOBHMH; CIOCOOM CHH- | TepMmopeakiiiitti); OynoBoro (JTiHiiHi, posraiyKeHi, ciTdacti).
noJIIMEepHi Te3y BHCOKOMOJICKYJIAPHUX pedyoBuH; OynoBa i | Cknadamu  piBHSHHA — peakuil  nonimepusamii 3 yTBOPEHHSM
Mmarepiaii Ha ix BJIACTHBOCTI  IOJIMEpiB;  TEpPMOILUIACTHYHI | HAMBAXK/IMBIIIMX MOJTiMepiB (II0JieTHIICHY, TIONINPONieHy, NOdiCTHPEHY,
OCHOBI MoJIiMepH 1 IJIACTMACH Ha X OCHOBI; IOHATTS | NONIBIHLIXJIOPHAY, rednony, benonpopMabIeriIHIX cMoI,

IpoO HATypaibHi 1 CHHTETHYHI Kay4dyKH,
CHHTETHYHI BOJIOKHA; 3HAYEHHS IOJIMEpiB Y
CYCHIJILHOMY IOCIIOJAPCTBI Ta NoOYyTi.

MOJIii30Mpeny, MO0y TaaieHy, KampoHy, JTaBcaHy).

Po3pisnsmu cnocobu yTBOPEHHS BHCOKOMOIIEKYJISIPHHX CIHOJNYK (peakilii
noiMepur3aiii Ta noaiKoHeHcaltii).

Iopieniosamu BIACTHBOCTI NpUpoHUX (OaBOBHA, JILOH, IIOBK, BOBHA),
WTYYHUX (IOTYYHHH aneraTHuid 1 BICKO3HMH IIOBK) Ta CUHTETHYHHX
BOJIOKOH (KarpoH, JaBcaH).

Vemanosnosamu 3B 3KM  MDK  BJIACTHBOCTSMH  Ta  3aCTOCYBaHHSAM

MOJIMEPIB.

3.6. Y3arajibHeHHsl 3HAHb IIPO OPraHI4YHI CIOJIYKH




BcTanosinenns

F’EeHECTHYHHX

3B’A3KIB MK pI3HMMH  KJlacaMu

OpraHiyHMX CHOJIYK, MK OPraHiYHUMH Ta HEOPraHIYHUMH CTIOJIyKaMu

[lopisiiosamu XiMiuHi BIaCTHBOCTI OPraHiYHUX CIIOJIYK PI3HHX KJIAciB.
Vemanosnosamu 38753k MK CKJIaAOM 1 XIMIYHHMH BJACTUBOCTAMH
OpraHivyHMX CIHOJIYK Pi3HUX KJaciB, Mk OpraHiYHHUMH Ta HEOPraHiYHAMH
CIIOJYKAMH; IeHETHYHI 3B’SI3KM MK OPraHiYHMMM Ta HEOpraHIYHUMH
CIIOJIyKaMH.

Cxnadamu piBHAHHS peakilii — B3a€MOIEPETBOPEHb OPraHiuHUX CIIOJIYK
PI3HHX KJIACIB.

4. O0uHcaeHHs B XiMIT

4.1. Po3B's3yBaHHs dopmymu  juis OOYMCIEHHS  KinbKocTi | O6uuciiosamu BIAHOCHY MOJIEKYJISIDHY Ta MOJSPHY MAacH pPEeYOBHHH,
327144 3a XIMiYHMMH | DEYOBHHH, KUIBKOCTI YACTMHOK Yy TEBHIi | KUIBKICTh YAaCTMHOK Y MeBHiM KiNbKOCTI pEYOBMHHM, Maci pedYOBHHH,
dopMynamu i Ha | KiTBKOCTI pedOBHHY, MACOBOI YaCTKH eleMeHTa | 06’emi rasy; 06’em jaHoi MacH abo KiibKOCTI PEHOBHHH a3y 3a H. Y.
BHUBEIEHHS B CIONYIH, BiIHOCHOI TYCTHHM Tra3y, MacoBoi | BiIHOCHY I'yCTHHY ra3y 3a iHIIMM ra3oM; MacoBi Ta 006’eMHi (juist rasis)
dopmysu cronyku | (06'eMHOT) YacTKM KOMIIOHEHTAa B CyMillli, | YACTKH PEUOBHH y CyMillil; CEPE/IHIO MOJIAPHY Macy CyMilili ra3iB; MacoBy
BHBEJICHHS (DOPMYJIHM CIIONYKH 332 MacOBHMH | HACTKY €JeMEHTa y Crojyii 3a ii Gopmyiioro.
4acTKAMU €JIEMEHTIB Yemanosenosamu XiMidyHy (GOpMYyIly CIOJNYKH 3a MacOBHMH 4acTKamH
€JIEMEHTIB, 10 BXOIATH JI0 il CKJIAAY.
4.2. Bupaxenns MacoBa gacTka po34MHEHOI PEUOBHHH Ob6uucniosamu MacoBy 4YacTKy PO3YHHEHOI PEYOBHHU B PO34HHI, Macy
KUJIBKICHOTO CKJIaTy (06’eM) po34YHHY Ta PO3UUHHHKA, Macy PO3YHHEHOI PEYOBUHHU.
pO3YMHY (CyMmirti) Buxouyeamu  oOuuclieHHSs ~ JUIs ~ IPHIOTYBAaHHS  PO3YMHIB 13
KPHUCTAJIOT1JIPATIB.
4.3. Po3B'sa3yBaHHs AJITOpDUTMH PO3B'S3KY 3ajau 3a piBHSHHAM | O6uucniosamu 3a piBHSHHAM XIMIYHOI peakiii Macy, 0b'em (s rasy) abo
3a/1a4 3a peaxiii; BiHOCHHIA BUXi/| IPOJYKTY peaKilii KIJBKICTH PpEYOBHHM peareHTY abo TNpOAYKTY 3a BIJIOMOI Macolo,
pIBHSHHAMHA 06’eMoM (1 rasy) abo KiBKICTIO PEYOBHHM IHINOrO peareHTy abo
peakitiit NPOJIYKTY; BiJHOCHH# BHXiJ MPOXYKTY peaKilii.

Vemanosniosamu xXimMiuay (OpMYITy PEHOBHHHM 3a KUIBKICHHMH JIAHHMH
PO PeareHTH i MPOAYKTH peaKiii.

Bukonysamu 0GUMCIIEHHS, SKIO PEYOBHHH MICTATh IOMIlIKK ab0 HasBHI
B HAUIHLIKY.

Posze'sazyeamu  komOiHOBaHi
AJIrOPUTMIB).

3amaui  (moejaHaHHs He Oinbine  JIBOX
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TOJATKHA
TabHusa PO3YHHHOCTI OCHOB, KHCJIOT, aM(OTEPHHUX IIPOKCHAIB i costel y Boai 3a 20-25°C

P P p H
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YMOBHI IIO3HAYEHHS: «p» — PeUOBUHA PO3uMHHA (PO34YHHHICT Oinbie 1 r pevosurn y 100 r Boan);

«M» — pedoBHHa Masopo3urHa (posunnnictTs — B 1 10 0,001 ry 100 r Boan):

«H» — PEYOBMHA NPAKTUYHO Hepo3unHHA (po3unHHicTh — Mene 0.001 ry 100 r Bojn);
«—» — PEUYOBHHA HE ICHYE;

«#» — peyoBMHA iCHY€, ajle pearye 3 BOJ0I0; il PO3UMHHICTD BU3HAYMTH HE MOJKHA.

Psi1 akTHBHOCTI MeTaJIIB

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




Haiinomupenimi HA3BH Ta CKJIaJ JAesIKHX HEOPraHiYHUX PeYOBHH, Cymillei Ta MiHepaJiB

Haiinommupeninia Ha3sa pe40OBHHH

Ximiuna GpopmyJia peuoBHHH a00

e

HaiinommMpeniiua Ha3Ba pe4OBUHH

abo cyminri KOMIIOHEHTA (KOMIIOHEHTIB) CyMillll abo cymimi KOMITOHEHTA (KOMITOHEHTIB) cymiul |
Kyxonna (xam’siHa) Cijib NaCl Miiuit Kynopoc uSO, - 5SH, e
Kaycrtuuna coza, inkuii HaTp NaOH 3aizHuit Kynopoc FeSO,4 - 7TH,O
KanpigaoBana coja Na,CO; I'ipka cinb MgSO, - 7H,0
Kpucraniuua cona Na,CO3-10H,0 AIoMOKaTi€BUH rallyH KAI(SO4); - 12H,0
ITurHa (xapuoBa) coja NaHCO3 [lepekuc BOIHIO, EPTiAPOIIL H,0; (Boauu#t po3unn)
Harpiiina cenitpa NaNO; MojHa HacTOsIHKA I, (cupTOBUI PO34HH)
Kauriiina cesmitpa KNO; —FHamaianHﬁ CIHPT, aMlagHa BOJa NH; (BOiHWN pO3UuH)
Awmiayna ceniTpa NH,NO; ) I Xmopuesanno | CaCI{OCl), a6 CaOCl, — =
Hamatup NH4Cl 1 Po3uunne ckiio Na,SiO; :
[16Tam K,CO3 'Kpemniii (HaniBIpOBiIHAK) Si
Kpeiina, MapMyp, BallHAK CaCO3 KBapii, KBapIeBHii I1iCOK SiO;
Heramene BanHo CaO ['muHa, IIIMHO3EM, KAOJIIH Al,O; - 2510, - 2H,0
["ariene BarHO Ca(OH), Ckiio (BIKOHHE) Na,O - CaO - 6SiO,
BanHsHa Bojia Ca(OH), (BoiHH# PO3UHH) Mauaxit (CuOH),CO;
Bopua kuciora H;BO3 XJiopHa Boja Cl, (BosiHuit po34nH)
Kopyn AlO; bpomHa Boja Br, (BogHMI PO34HH)
["emaTuT (3a113Ha pyaa) Fe 04 BeproseroBa ciib KCIO;
Marserur (3ami3Ha pyjaa) Fe304 A30THa KHCJIOTA HNO;
CBHHIIEBHI CYpHK Pb304 CouisiHa KHCJIOTa HCI (BotHuiA po34HH)
Cipuana KuclioTa H,S04 [ThaBuKoBa KHCIOTA HF (BOAHU PO3UHH)
Oneym poszund SO; y HaSOy Jlsmic AgNO;
['inc CaSOy - 2H,0 Maprauiiska KMnO4
AnebacTtp CaS0O, - 1/2 H,0 Kap6in, kanbuiii kap0ij CaC,
Cyxuii mijg CO; (TBepamii) DochopHmii aHTJIPUT P,05
CipkoBojieHb H,S IpocTwii cynepdocdar Ca(H,POy), - H,O + CaSOy - 2H,0
CipuncTwnii ras SO, [oagiiinuii cynepdocdar Ca(H,PO4), - H,O
Yayinuit rasz cO IIpenmmnitar CaHPO, - 2H;0..
"a3, 10 3Becelisie, 3aKUC a30Ty N,O CeuoBuHa COMNH-Z0, %2 N\
[Tiput FeS, Amodoc NH4H,PO, + (NHj);HPO,

XiMiuHa (pOopMyJia pcUOBMHM 400 |




Hajinomupenimi HA3BH Ta CKJIA/ IeSIKHX OPraHiYHHUX PEYOBHH Ta cymiuei

Haiinommpeninia Ha3Ba pe4oBHHHU abo

Ximiuna popmyna

HaitnommpeHima Ha3Ba peyOBHHU

Ximiuna popmyia

CyMllJ_ll
00J10THUI Ta3, py/IHUKOBHIi ra3 CH,y kapbosoBa KHCJIOTA, GeHOJ C¢HsOH
i300yTaH (CH3),CHCH;3 NMiKPHHOBA KUCJIOTA 2.,4,6-tpunirpodeHon
130MIEHTaH (CH3),CHCH,CHj3 MypalinHa KHCJIoTa, (hopMiaTHa KHCII0Ta HCOOH
HEOTIeHTaH (CH;)4C OIITOBA KUCJIOTA, alleTaTHa KUCIoTa CH;COOH
1300KTaH (CH3);CCH,CH(CHs), TpoIioHOBa KUCIIOTA, nponioHaTHa kuciora | CH;CH,COOH
METHJIEHOBA Ipyma —CH,— Harpii popmiar HCOONa
miaprentym(l) aneTuieHin AgC=CAg MarHii gpopmiar, Maruii qudopmiar (HCOO);Mg
JMHATPIH aneTUIIeH1 NaC=CNa HaTpiH anerar CH;COONa
JIABIHIN CH,=CH-CH=CH, KaJIbIlii aleTarT, KajJblii jilanerar (HCOO),Ca
i301peH CH,=C(CH3)CH=CH; MOJIOYHA KHCIIOTA, JIAKTaTHA KUCJIOTa CH3;CH(OH)COOH
METHIIXJIOPH/L CH;Cl IaBJieBa KUCIIOTa, OKCalaTHa KHCII0Ta HOOC-COOH
CTHJIXJIOPHI C,H;sCl JMHATPIN oKcanart NaOOC—-COONa
TTPOTIUTXJIOPUJL CH;CH,CH,Cl meTuiopmiar HCOOCH;
| 1301PONLIXJIOPHL (CH;),CHCI erwidopmiaT HCOOC,H;s
xj10pohopm CHClj MeTHJIALeTaT CH3;COOCH;
onodhopm CHI; eTuamnerar CH;COOC,Hs
BIHIIXJIOPH CH,=CHC(I HaTpiil METUJIAT CH30Na
METHJIOBHH CITUPT, AEPEBHHI CIIMPT CH;0H HaTpiH eTuiar C,HsONa
CTHIIOBMH CIIMPT, BAHHHHN CIUPT C,HsOH TJIFOKOHOBA KHCHOTA HOCH,(CHOH),COOH
MPOMNIIOBHIA CIIMPT CH;CH,CH,OH copOIT HOCH,(CHOH),CH,OH
1301 PON1IOBHHI CIIUPT (CH3),CHOH caxapHa KHCJIOTa HOOC(CHOH),COOH
JIMMETHIIOBUI eTep CH;0CH3 KaJIbIIi caxapar C2H20,4,-Ca0O
JieTUIoBUI eTep, aieTHiI0BUi edip C,HsOC,H;5 rIIIUH, AMIHOOI[TOBA KHACJIOTA NH,CH,COOH
MYpaIIHHUH alb/erijl, (opMabIerij HCHO allaHid, G-aMiHOIIPOITIOHOBA KUCJI0Ta CH3CH(NH,)COOH
(opmaiin 36-37% po3uun HCHO HIPOKCHJIIH (CcH702(ONO»)3),
aleToH CH;COCH; KJIITKOBUHA

HITPOIJIiLIEPHH, TPUHITPOIJILIEPHH

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

(C6H19O05)n
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