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110 Haka3y MiHicTepcTBa OCBITH 1
HAyKH, MOJIOA1 Ta CTIOPTY YKpaiHu
Bix 14.07.2011 Ne 791

IIporpama nJist npoBeieHHS 30BHIIIHBOT0 HE3aJIeKHOT0 OLIHIOBAHHS 3 XiMil

[Iporpama npusHaveHa Jijisi IPOBEICHHS 30BHIIIHBOTO HE3AJIEKHOI0 OL[IHIOBaHH:A 3 XiMii y 2012 p.

['010BHOIO METOIO MPOBEACHHS 30BHINIHBOTO HE3aJIEKHOIO OI[IHIOBaHHS € 00'€KTMBHE Ta HEYINEPEIKEHE OIL[IHIOBaHHS pPIiBHS
HaBUAJIbHUX JIOCATHEHb OCI0, Kl 3aKIHYWIM 3arajJbHOOCBITHIN HaBUaJbHUUN 3aKiiaj 1 BUSBUIM Oa)XaHHS BCTYMUTH JO BHUILOTO
HABYAJIBHOT'O 3aKJIaay Y KpaiHH.

30BHIIIHE HE3aJIE)KHE OL[IHIOBAaHHS 3alpOBaJKEHO 3 METO0 3a0€3MEeYeHHs] KOHCTUTYLIMHOrO mpaBa TpOMajasiH Ha pPIBHUU
JOCTYI J0 BUILO1 OCBITH.

30BHIIIHE HE3aJIEKHE OLIIHIOBAHHS 3 XIMIi — CIIOCIO MEepeBipKHU:

® 3HAHHS YYHSIMU HalBAKJIMBILIMX 3aKOHIB 1 TEOPI1H XIMii;

® BOJIOJ[IHHSI XIMIYHOIO MOBOIO, BMIHHSI KOPUCTYBAaTUCA Ha3BaMH 1 CUMBOJIAMH XIMIYHUX €JIEMEHTIB, Ha3BaMU MPOCTUX 1 CKIAJHUX
PEUOBHH;

® BMIHHSI CKJIaIaTH XIMI4H1 (DOPMYJIHU 1 PIBHSIHHA XIMIYHUX PEaKIIii, po3B'sI3yBaTu PO3paxXyHKOBI Ta EKCIIEPUMEHTAIbHI 3a/1a4l;

® PO3yMIHHSI 3B'SI3Ky MIX CKJIaJOoM, Oy/I0BOI, (PI3UMYHUMHU 1 XIMIYHMMHU BIACTUBOCTSIMU PEUYOBHUH, CIocoOamu ix J00yBaHHS,
rajiy3sMH 3aCTOCYBaHHS;

® 3HAaHb NPO HAMBAXIMBIIII MPUPOJIHI Ta LITYYHI PEUOBUHH, iX OyA0BY, criocoOu J0OyBaHHS Ta rajly3i 3aCTOCYBaHHS;

® PO3YMIHHSI HAYKOBUX OCHOB NIEBHUX XIMIYHMX BUPOOHUIITB;

e 0013HAHOCTI 3 ACSIKUMH €KOJIOTTYHUMHU MPOOJIEeMaMH, MOB'I3aHUMHU 3 XIMIEIO;

® PO3yMIHHS pOJIi XiMii y pO3B's3aHHI rI00AILHUX MPOOJIEM JTFOICTBA.

[Iporpamy nnsi ONpoBeIEHHS 30BHIIIHBOTO HE3aJEKHOI0 OLIHIOBaHHS 3 XiMmii y 2012 p. po3po0ieHO Ha OCHOBI YMHHUX
HaByalbHUX mporpam 3 ximii ana 7—9 knacis (K.: Ipmins: Ilepyn, 2005) ta 10—11 xnaciB 3araibHOOCBITHIX HaBYAJIbHUX 3aKJafiB
(Tepnomnins: Manapisens, 2011), enekTpoHH1 Bepcli AKX po3MilIeHO Ha odiiitHoMy BeO-caiiTi MiHicTepcTBa OCBITH 1 HAYKH, MOJIOA1
Ta CIOPTY (WWW.Mmon.gov.ua).

[Iporpama a1 npoBeAeHHS 30BHIIIHBOTO HE3AJIEKHOTO OI[IHIOBAHHS 3 XIMIi OPIEHTYETHCS HA TIOCATHEHHS JEp>KaBHUX BUMOT J0
PIBHSI 3arajJbHOOCBITHBOT MIATOTOBKM YYHIB 3arajlbHOOCBITHIX HaBUaJbHUX 3akKyaliB. [Ipy 1bOMY Ba)iMBEe HE JIMIIE 3aCBOEHHS



VUHSMH XIMIYHHUX TIOHSTh, 3aKOHIB, TEOpid, a W OCMHCIIEHE BUKOPUCTaHHS HUMHU 3HAHb, (POPMYIIOBAHHS OI[IHHUX CYIKCHb,
BUSBJICHHSI BIIACHOT MMO3HULIIT Y PI3HUX )KUTTEBUX CUTYAIISX.

Marepian nporpamu Jjisi NPOBEICHHS 30BHINITHBOIO HE3AJIEKHOTO OI[IHIOBAHHS PO3MOJLICHO HAa YOTUPU TeMaTU4HI OJIOKHU:
«3aranbHa XiMmisn», «Heopraniuna ximis», «OpraniuyHa xiMis», «OOUHUCIIEHHS B XIM1i», K1 B CBOIO Y€pry pO3IMOAUICHO 3a PO3ALIAMH 1
TeMaMHU. Y KOXHOMY PO3/LII EPEeTIueHO 3HAHHS, SIKUMUA MalOTh BOJIOAITH YYaCHUKU 30BHIIIHBOTO HE3AJIEKHOTO OL[IHIOBaHHS.

VY nepeniky BUMOT, HaBeIeHUX Y KOJIOHII «[IpeamMeTHI BMIHHS Ta CIOCOOM HaBYAJIBHOI A1SUIBHOCTI» JETANBHO PO3KPUTO 0OCAT
BHUMOT JI0 3HaHb Ta YMIHb 3 KOXKHOTO PO3AUTY 1 TEMHU. Y Mporpami Jjisl IPOBEACHHS 30BHIIIHBOTO HE3AJEAKHOT0 OL[IHIOBAHHS 3 XIMIi Yy
2012 p. BUKOpPUCTAHO HOMEHKJIATYpy XIMIYHUX €JIEMEHTIB 1 PEYOBHMH, a TaKOXX TEPMIHOJOTrIIO, Kl BianosinawTs JCTY 2439-94:
Enementu xiMmiuHi, peyoBuHU npocTi. Tepminu Ta BusHaueHHs. — K., JlepxkcnoxuBctanaapt Ykpainu — 1994. Llporo crangapty
OyJe TOTpUMAaHO 1 B 3aBAAHHAX TECTY 3 XIMii.

Ha3Bu opraniuHux cnoyiyk BiAnoBinaroTh ocTaHHiM pekoMmeHnauism [UPAC. I3 nanuM MarepianoM MOXHa O3HAHOMHTHCS B
HaBYaJIbHUX IOCIOHUKAX, Kl MaroTh rpud MiHicTepcTBa OCBITHM 1 HaykW YKpaiHM (JUB. MEpeNliK PEeKOMEHJIO0BAHOi HaBYAJbHOI
JTEPATYpH).

VY nmporpami sl NpOBEJEHHS 30BHIIIHBOTO HE3aJEKHOIO OLIIHIOBAHHS 3 XIMIi BUKOPUCTAHO CKOPOYEHHS «H. y.» — HOpPMaJbHI1
ymoBH (temneparypa 0 °C, tuck 101,3 kIla abo 760 mm pr. CT.).

BianoBigHo 10 MKHApPOJHUX CTaHAAPTIB ISl MO3HAYEHHS KUTBKOCTI pPEYOBUHHM MOXXHAa BUKOPUCTOBYBATH JIiTepu n ado v. s
MO3HAYCHHS TEIJIOBOTO e(DEeKTY peaKiiii cJiiji BAKOPUCTOBYBATH Mo3HAaUCHHS «AH.

[lin yac WIATOTOBKM J10 MPOBEACHHS 30BHINIHHOTO HE3AJEKHOTO OIIHIOBaHHS 3 XiMii PEKOMEHJOBAHO BUKOPUCTOBYBATH
JOBITHUKOBI TaOJUIll, SKI HaBEAEHO Yy JojaTkax «PO34MHHICTH KUCIIOT, COJICH, OCHOB Ta aM(OTEpHUX TIIPOKCUIIB Yy Boal 3a 20—
25 °C», «Pan aktuBHOCTI MetaniBy, «Halnommupenini Ha3BU Ta CKJIaJ AESKUX HEOPraHIYHUX PEYOBHH, CyMILIEH Ta MIHEPATIBY,
«HaiinommpeHiii Ha3BU Ta CKJIaJ JASSIKUX OPraHIYHUX PEUYOBUH Ta cyMmilieit», «llepeik peKOMeH10BaHOT HaBYaIBHOI JIITEpaTypu.



n/n

Ha3sgBa po3ainy,
TeMH

3HaHHA

IIpeaMeTHi BMiHHS Ta cC1IOCO0OM HABYAJIBLHOI TisNIBHOCTI

1. 3araabna

Ximia

1.1

OCHOBHI XIMI4YH1
noHATTSI. PeyoBuHa

[TonsTTss peyoBHHa, (i3UUHE TiTO, Marepiai,
IIpocTa pedyoBHHA (MeTain, HeMeTall), CKJIajaHa
pedoBHMHA, XIMIYHHUN €JIEMEHT; HalIpiOHiITi
YaCTUHKH PEYOBMHH — aTOM, MOJIEKyJNa, WOH
(xation, anioH). Ckiaa pedoBHHHU (SKICHUH,
KUTbKICHMIA). BajeHTHICTh XIMIYHOTO eleMeH-
ta. XiMiyHa (Halmpocrima, icTHHHA) 1 rpadiy-
Ha (cTpykTypHa) Qopmynu. Di3uvHe SBHIIE.
BigHOoCcHI aTOMHA 1 MOJIEKYJIsIpHA MacH, MOJISP-
Ha Maca, KUIbKICTh pedoBHHU. OIUHUII BUMI-
PIOBaHHS KUTBKOCTI pEYOBHUHU, MOJISIPHOI MacH,
MOJISIPHOTO 00’€My; 3HaYEHHSI TeMIlepaTypu i
TUCKY, Kl BIOBITaIOTh HOPMAJILHUM yMOBaM
(H. y.); MosipHHIT 00’eM ra3y (3a H. y.). 3aKOH
ABorangpo;  uucio  ABOrajpo;  cepeaHs
BIJTHOCHa MOJIEKYJISIpHa Maca CyMimlni rasis,
noBiTpsi. MacoBa 4yacTKa eJIeMEHTa Y CIIOJIYIII.

Crxnaoamu HOpMYIIH CIIOJIYK 332 3HAYSHHSIMU BAJICHTHOCTI €JIEMEHTIB.
3anucysamu xiMiuHi Ta rpadiuHi (CTpyKTYypHi) GOPMYIH PEUOBHUH.
Pospizuamu ¢Gi3uyHi TiNa 1 peYOBUHH; TPOCTI Ta CKIATHI PEUOBUHU;
€JIEMEHTH 1 TIPOCTI PEYOBUHU; METAIU 1 HEMETAI!; aTOMH, MOJICKYJIH Ta
o (kaTioHu, aHioHW); (Pi3UYHI Ta XIMIYHI BIACTHBOCTI PEYOBHHH,
¢i3uuHI SBUIIA Ta XIMIYHI peakiii; HaHHpOCTIiIy Ta iCTUHHY (OPMYIH
CTIOJTYKH.

Busnauamu BaneHTHICTH €JIEMEHTIB y OIHApHUX CIIOJTyKaX.

Amnanizysamu sKicHUN (€JIeMEHTHUH) 1 KUIbKICHUH CKJIaJl PEUOBUHU 3a il
XIMI9HOIO (HOPMYIIOTO.

1.2

XiMiuHa peakIris

XiMi4Ha peakuis, cXema peakuii, XiMidHe
pIBHSHHS. 3aKOHH 30€pEeXEHHS Macu pPEUYOBHH
mig 4Yac  XIMI4HOiI  peakiii, 00 ’eMHHX
CHIBBIHONIEHh Ta3iB Yy XIMIYHIA peakiii.
30BHIIIHI €eKTH, IO CYIPOBOLKYIOTH XiMIUH1

peakiiii. [ToHATTS  OKHCHWK, BIJHOBHUK,
OKHCHEHHS, BIOHOBJIEHHSI. THIM XIMIYHHUX
peakmiii.  [IBumkicTe  XiMiYHOT  peakiil.
Karamnizatop.

3anucysamu cxeMu peaxiiiii, XiMI9H1 pIBHSIHHSL.

Pospiznamu tanm peaxuii 3a KUIBKICTIO peareHTiB 1 MPOAYKTIB (peakiii
CTIIONydeHHS, pO3KIaay, OOMiHYy, 3aMillleHHs), 3MIHOI CTYIEHs
OKHCHEHHS eJIEMEHTIB (peakxilii OKHCHO-BIIHOBHI Ta HE OKHCHO-BIIHOBHI),
TEIIOBUM edekToM (peakiii eK30TepMidHi, €HJOTEPMIuHi), HANPsIMOM
nepediry (peakirii 000pOTHI, HEOOOPOTHI).

Busnauamu B OKMCHO-BITHOBHIN peakilii OKMCHUK 1 BITHOBHHK, MTPOIIECH
OKUCHEHHS 1 BITHOBJICHHS.

Amnanizyeamu BIUTUB KOHICHTpAIii peareHTiB, BEIMYMHHU IOBEPXHI iX
KOHTaKTy, TEMIIEPATypH, KaTali3aropa Ha MBUAKICTh XIMI9HOT peaKilii.
3acmocoeysamu 3akOH 30€peKEHHS MacH PEYOBUH [UIsS TEPETBOPEHHS
CXEMH peaKIlii Ha XiMiYHE PIBHIHHS.

Buxopucmosysamu MeTo]] €IeKTPOHHOTO OajaHCcy sl TEePETBOPEHHS
CXEMH OKHCHO-BITHOBHO{ peakilii Ha XiMiuHe piBHSHHSI.




1.3 [Nepionnunuii 3akoH | [lepionnunuii 3akoH (cyyacHe (oOpMymIoBaH- | Po3pizuamu B TIEPIOANYHINA CHCTEMI Mepioau, TPYIH, TOJOBHI Ta MOOIYH1
1 mepioguyHa Hs1). CTpyKTypa KOPOTKOTO 1 JOBTOTO BAapiaHTIB | MIArPYNH; METANIYyHI Ta HEMETalTiuyHI eeMEeHTH 3a iX IOJIOKEHHSM Y
cucTeMa XIMIYHUX | MepioANYHOI  CUCTEeMH; Tepioau, TPYNH, | MEepioAUYHIA CUCTEMI.
eJIEMEHTIB niarpynu  (TonoBHi, noOiuHi). [lopsakoBwuii | Buxopucmosyeamu iHbopMallito, 3akiajeHy B NEpiOAUYHINA cUCTeMI, s
. 1. MenneneeBa | (aroMHUI) HOMEp €JIEMEHTa, PO3MIIICHHS | BU3HAUCHHS THUIY eJleMeHTa (MeTamuyHui ab0o HeMeTaaidHUN eJIEMEHT),
METaiYHUX 1 HEMETaJiYHUX eJEMEHTIB Y | MaKCHMAJbHOTO 3HAYEHHS HOTO BAJIEHTHOCTI, THUITY MPOCTOI PEYOBHHU
nepioAMYHId cucTeMi, mepiogax 1 rpymax; | (Meranm abo HemeTan), XIMIYHOTO XapakTepy OKCHUIIB, TiAPOKCHIIB,
TyXHI, JyXHO3EMEJbHI, IHEpTHI EJEeMEHTH, | CIIOJIYK eJIeMEHTIB i3 ['igporeHom.
raJoreHu. Amnanizyeamu 3MIHM BIIACTHBOCTEH MPOCTHX PEYOBHH 3AJIEKHO BiX
PO3MIIIIEHHS €IEMEHTIB Yy TepioiaxX, MATPYyIax, Mpy Mepexo/ii Bifl OAHOTO
nepioy J0 iHIIOTO.
1.4 bynosa atoma Cknan atoma (s11po, eNeKTpoHHa 000JI0HKA). | 3anucyéamu eneKTpOHHI Ta rpadivyHi GopMynu aTOMIB i MPOCTUX HOHIB
[ToHsATTS HYKIIOH, HYKJIiA, 130TOMH, MpoTOHHE | emeMeHTiB Ne 1—20, aromiB HEMeETaTiuHUX €JIEMEHTIB 2-r0 1 3-TO
YHCII0, HYKJIOHHE YUCII0, OpOITalb, eHepreTud- | nepiodiB y 30y KeHOMY CTaHi.
Hi piBeHb 1 MiPiBEHb, CIAPEHUH 1 HecTIapeHul | Busnauamu cxnaj sinep (KUTbKICTh MPOTOHIB 1 HEWTPOHIB y HYKIII) i
eNIEKTPOHH, pajaiyc aroma (MPOCTOro HOHA); | €IEKTPOHHUX OOOJIOHOK (EHEepPreTHYHHX pIBHIB Ta MiIPIBHIB) aTOMIB
OCHOBHMIA 1 30ypKeHm ctanu aroma. CyTHicTh | enemeHTiB Ne 1—20.
gaBuma pagioaktuBHOCTi. Dopmu s- 1 p- | [lopieniosamu paaiycu aTOMIB i MPOCTUX HOHIB.
opOitaneii, po3milmieHHs p-opOitanelt y | Ananizyeamu 3MiHH pajliyciB aTOMIB y mepiogax i miArpyrmax.
MIPOCTOPI. [TocninoBHICTH 3aIMIOBHECHHS
eJIEKTPOHAMH €HEPTeTUYHUX PIBHIB 1 MiIPiBHIB
B aromax enemeHTiB No 1—20, enekTpoHHi Ta
rpadigdi GopMyaM aToMiB 1 MPOCTUX HOHIB
enemeHTiB Ne 1—20.
1.5 XimiuHu# 38’130k | OCHOBHI THUNHU XIMIYHOTO 3B’s3Ky (MoHHWIA, | Ckradamu eNeKTpOHHI (OPMYIIH MOJIEKYH, XiMidHI (GOPMYITH CIIONYK 3a

KOBAJICHTHHI, BOJHEBHIA, METaTITHHN ).
XapaKTepUCTUKH KOBAJICHTHOTO 3B SI3KY —
KpaTHICTb,  €HEprif, MOJSApHICTh.  Tumnm
KPUCTATIYHUX TPATOK (aTOMHI, MOJIEKYJSpHI,
HOHHI, MeTaJiuHi); 3aJeXHICTh (HIBUUHUX
BJIACTUBOCTEN pPEUYOBUHU BilI TUITY
KpUCTAIIYHUX TpaToK. EnexTpoHHa Qopmyna
MOJIeKyH. EJeKTpOHeraTuBHICTH elleMeHTa.
CTyniHb OKHCHEHHS €JIeMEHTa B PEUOBHHI.

CTYNEHSMHU OKHUCHEHHS €JIEMEHTIB, 3apsJaMH HOHIB.

Po3piznamu BaneHTHICTD 1 CTYIIHb OKUCHEHHS €JIEMEHTA.

Obuucnosamu CTYNiHb OKUCHEHHSI €JIEMEHTA y CIOJYIIL.

Busznauamu KpaTHICTB, MOJSPHICTE YU HEMOJSIPHICTH KOBAJCHTHOTO
3B’SI3KY MK aTOMaMH.

IIpoeno3yeamu THI XIMIYHOTO 3B’SI3KY B CIIOJNYII, (hi3WYHI BIACTHUBOCTI
PEUOBHUHH 3 ypaxXyBaHHSM THUITY KPUCTAJIYHUX IPATOK.




1.6 Cymimri peqoBuH. | Cymimni ogHOpigHi (po3uuHM) Ta HeoMHOpPinHi | Ckradamu CXeMH eIEeKTPOJITHYHOI AMCOINaIii OCHOB, KHUCIOT, COJIEH;
Po3unnun (cycriensis, eMynbcCid, MiHa, aepo30Jib). MacoBa | HOHHO-MOJIEKY/ISIPHI  PIBHAHHS 32 MOJICKYJISIDpHUMH ~ PIBHSAHHSAMH 1
i o0’emHa (AN Ta3y) YacTKM pPEYOBHHHU B | MOJIEKYJSPHI PIBHSAHHS 32 HOHHO-MOJIEKYISIPHUMH PIBHIHHSIMH.
cymimi. MeTtoau  posmiieHHs — cyMmimeit | Po3pizuamu OHOPIIHI Ta HEOJHOPIIHI CyMilli pi3HUX THITIB; po30aBJeHi,
(BijicToroBaHHS, (UIBTPYBaHHS, IEHTPU(DYTY- | KOHIIGHTPOBAHI, HACWYCHI, HEHACUYCHI1 PO3YMHU; EJICKTPOJITH W
BaHHS, BHIIAPIOBaHHS, TNeperoHka). [IOHSTTS | HEeNEKTPOIITH, CHIIbHI Ta CJIA0KI eIEKTPOITITH.
pPO3YMH, PO3YMHHUK, PpO3YMHEHA PEYOBUHA, | BusHauamu MOXIUBICTH Tepediry peakiii 0OMiHY MK €JIeKTpOJIiTaMH B
KPUCTAJIOTIApaT, €JIeKTPOJITHYHA IHMCOIliallis, | pO3UHHI.
€JIEKTPOJIIT, HEENEKTPOJIT, CTYMiHb €JIEeKTpO- | AHanizyéamu BIUIUB OYIOBU PEYOBUH, TEMIIEPATypH, TUCKY (A1 Ta3iB) Ha
MTUYHOI  Jucorianii, HOHHO-MOJEKYISIpHE | IX PO3YMHHICTH y BOJi; MEXaHi3MU YTBOPEHHS HOHIB NMPH PO3YMHEHH] Y
piBHSHHA. MacoBa dYacTka  PO3YMHEHOI | BOJI €JIIEKTPOJIITIB HOHHOI Ta MOJICKYSPHOI OYI0BH.
pedoBUHHM y po3unHi. BynoBa Monekynu Boau; | 3acmocogyéamu 3HaHHS A1 BUOOPY METOAY PO3AUICHHS OAHOPIAHOT 200
BOJHEBUN 3B’S30K y BoAl. 3abapBieHHS | HEOJHOPIIHOI CyMillli pEYOBHH.
iHIuKaTopiB  (yHIBEpPCAIbHOTO,  JIAKMYCY,
denondraneiny, METHIOPAHXKY) B KHUCIOMY,
JTY)KHOMY 1 HEUTpalbHOMY CEpeOBHINAX.
Peaxirii 0OMiHY MK €JIEKTPOJIiITAaMH Y PO3UHHI.
2. Heopraniuna ximis
2.1. OcHOBHI KJ1aCH HEOPraHi4YHMX CNOJIYK
2.1.1. Oxcuau Busnayenns, Ha3Bu, Kiacugikamis oxkcuuiB, | Ckzadamu  XiMiuHI  (GOpMYTHM OKCHIIB; pPIBHSHHS  peakiid, sKi

XIMI4HI BJIACTHBOCTI COJICTBOPHUX OKCHJIIB,
criocoou T0OYBaHHS OKCH/TIB

XapaKTepU3YIOTh XiMiYHI BIACTUBOCTI COJIETBOPHHUX OKCHAIB (B3a€MOJIIS 3
BOJIOI0, OKCHJIAMH, KHCJIOTaMH, JyramH), CIocoOu To0OyBaHHS OKCHJIIB
(B3aeMofiss MPOCTUX 1 CKIAAHUX PEYOBHH 13 KHUCHEM, PpO3KJIaJaHHS
HEPO3YUHHUX OCHOB, JICSIKUX KHCIIOT 1 COJICH Ti/I Yac HarpiBaHHS).
Ha3zuseamu oxcuay 3a iXHIMU XIMIYHUMHU (OPMYITaMH.

Busnauamu dbopmynu OKcHUIIB cepea (OPMYIN CIOJNYK IHITUX BHUBYECHUX
KJIaciB.

Pospizuamu ueconersopui (CO, N,O, NO, SiO) # conerBopHi OKCHIM
(kuCnoTHI, OCHOBHI, aM(oTepHi).

Ilopigniosamu 3a XIMIYHUMHU BIACTHBOCTSMU OCHOBHI, KHUCJIOTHI Ta
amdoTepHi (Ha mpuKIanax okcuaiB [{uHKy Ta ANFOMIHIIO) OKCUIH.
Bcmanosnoeamu 3a51eKXHICTh BIACTHBOCTEW OKCHIIB BiJl THUITY €JIeMEHTa i
XIMIYHOTO 3B’SI3Ky B CITOJIYIII.




OcHOBH

BusnauenHs (3araibHe Ta 3 TODJISLTY
€JIEKTPOJTITUIHO T JHCOIIiaItii), HAa3BHU,
kiacudikailis, XiMigdHI BJIACTHBOCTI, CIIOCOOH
NoOyBaHHSI OCHOB

Cknaoamu xiMiuHi (OpPMYNIH OCHOB; DIBHSHHS peakiliif, sKi Xapakre-
PU3YIOTH XIMIYHI BIIACTUBOCTI JIYTiB (B3a€EMOJIiSI 3 KUCIIOTHUMHU OKCHIAMH,
KHACJIOTAaMH Ta COJSIMM B PO3YHMHI) Ta HEPO3YMHHUX OCHOB (B3a€EMOJIA 3
KHCJIOTaMH, PO3KJIaJJaHHs il Yac HarpiBaHHA), ciocoOu n10o0yBaHHS JYTiB
(B3aeMoIis JIY)KHHX 1 Ty)KHO3EMENbHHUX (KpIM MarHil0) METalliB i3 BOJO0,
OCHOBHHMX OKCHJIIB JY)KHHUX 1 JIY)KHO3EMEJIbHHUX €JIEMEHTIB i3 BO/OI0) i
HEPO3YMHHUX OCHOB (B3a€MO/Iisl COJIEH i3 JIyraMH B pO34YHHi).

Ha3zuseamu ocHOBHY 3a iXHIMHU XIMIYHUMU (POPMYITaAMH.

Busnauamu dopmynu ocHOB cepen GOpMyd CHONYK IHIIUX BHBYEHHUX
KJIaciB.

Pospizuamu po3urHHI (JIyTH) Ta HEPOZUHHHI OCHOBH.

Ilopieniosamu XiMi4HI BIACTUBOCTI PO3YMHHUX (JIYriB) 1 HEPO3YMHHUX
OCHOB.

Kucnoru

BusnayenHns (3arasibHe Ta 3 TOTJSAY
€JIEKTPOJTITUIHO T JUCOIIIaIii), Ha3BH,
kiacudikailis, XiMidHI BJIACTUBOCTI, CIOCOOU
N00yBaHHS KHCIIOT

Cknaoamu  XiMiuHi  (GopMynmum  KHCIOT; pIBHSHHA  peakUid, sKi
XapaKTEePU3YIOTh XIMIUHI BJIACTUBOCTI KHUCJIOT (B3aEMOISI 3 MeETajamH,
OCHOBHMMH OKCHJIAMH, OCHOBaMH Ta COJISIMH B PO34YMHI) Ta CrocoOH ix
noOyBaHHs (B3a€MOJIiSi KHCIOTHHX OKCHIIB 13 BOJIOIO, HEMETATiB i3
BOJTHEM, COJICH 13 KUCIIOTaMH).

Ha3zueamu kucnoTH 3a iXHIMHU XIMIYHUMU (OpPMYyTIaMu.

Busnauamu ¢opmynu KucnoT cepex (GOpMYJ CIONYK IHIIMX BHUBYEHUX
KJIaciB, BJICHTHICTh KUCIOTHOTO 3IHMIIKY 32 (POPMYIIOI0 KUCIOTH.
Pospizuamu KUCIOTH 3a CKJIAJOM (OKCUTCHOBMICHI, OE30KCHIEHOBI),
3MATHICTIO JI0 EJIEKTPOJIITUYHOI Jucomiamii  (cuiabHI, crmabki) Ta
OCHOBHICTIO.

Comi

BusnauenHs (3arasibHe Ta 3 TODVIBSITY
€JIEKTPOJTITUIHO T JUCOIIIaIii), Ha3BH,
kiacudikailis, XiMig9Hi BJACTHBOCTI, CIIOCOOU
NoOyBaHHSI COJICH

Cknadamu XiMi4HI (OPMYNH CEpelHIX Ta KHCIUX COJIeH; PIBHSIHHSA pe-
aKI[if, AKi XapaKTepU3ylTh XIMIYHI BJIIACTHUBOCTI CEpeIHIX cojel (B3ae-
MOJisl 3 MEeTaJlaMH, KUCIIOTaMU — XJIOPUIHOIO, CYIb(PaTHO, HITPATHOIO,
Jyramu, COJISIMU B PO34YMHI) Ta CrIOCOOM iX J0OyBaHHS (B3a€MOJisl KUCIOT
13 MeTajllaMH, OCHOBHHUX OKCHIIB 13 KHCIOTAMM, KHUCJIIOTHHX OKCHIIB 3
Jyramu, JYTiB 13 KHCIOTaMH, COJIEH i3 KHCIIOTaMH, COJIeH i3 JIyramu,
KHCJIOTHHX OKCHIIB 3 OCHOBHHMHM OKCHIAMH, COJIEH 13 COISIMH, COJEH 13
MeTanamMu (peakilii 3A1iCHIOIOTh y PO3YMHAX), METAIIB 13 HEMETaJlaMH ).
Ha3zusamu cepenHi Ta KHCIi COJi 32 IXHIMH XIMIYHUMHU (HOPMYIIaMu.
Busnauamu opMynu cepefHixX Ta KUCIHX COJeH cepea pOpMyI CIOIYK
IHIITMX BUBYCHUX KJIACIB.

Po3spiznamu 3a cKIaIoM CepeHi Ta KHCIi COII.




AmdoTepHi COTyKH

SBume  amdorepHocTi (Ha  MPHKIAAAx
OKCHJIIB 1 T1IAPOKCUIB); XIMIYHI BIACTUBOCTI,
criocoou J00yBaHHS amM(OoTepHUX
T1IPOKCHUTIB

Cknadamu piBHSHHS peakIliid, sSKi XapaKTepU3yIOTh XIMI4HI BJIACTUBOCTI
OKCUIIB 1 TimpokcuaiB AmtoMiHifo Ta L{uHKy (B3aemMomis 3 KHUCIOTaMH,
ayramMu) Ta crmocoOu no0yBaHHS TiApokcuaiB Amomidito 1 L[{uHKy
(B3aemopiss coyieil IMX €JEeMEHTIB 13 JyraMH B PO3YMHI, aJIOMIHATIB 1
LIUHKATIB 13 KUCIIOTAMH ).

I'eHeTnyHi 3B’SI3KH MK KJIJaCaM¥ HEOPTaHIYHUX CITOTYK

Cknadamu pIBHSHHS peakiii MDK HEOPraHIYHUMH CHOJYKaMHU pPI3HUX
KJIaCiB.

Tlopigniosamu XiMidH1 BIIACTUBOCTI OKCHIIB, OCHOB, KUCIIOT, aM(POTEPHUX
T1IPOKCUAIB, COJIEH.

Yemanoenosamu 3B’I3kM MK CKJIAZOM 1 XIMIYHMMHU BJIACTHBOCTSIMH
OKCHJIIB, KHCIIOT, OCHOB, aM(OTEpPHHX TIIPOKCHJIB, COJIeH; TeHETHYHI
3B’SI3KM MDK TPOCTUMH PEUOBHUHAMH, OKCHIAMH, OCHOBAMH, KHCIOTAMH,
aM(pOTEPHUMHU TIAPOKCUIAMH, COJISIMH.

2.2. MeraJjiiyHi e1eMeHTH Ta ixHi cojyku. Mertanun

2.2.1.

3araibHi BiTOMOCTI
PO METATIYHI
CJIEMEHTH Ta
METaIH

[Tomo>xeHHST ~ METaNYHUX  €JIEMEHTIB Y
nepiouaHIN CUCTEMI; 0COOJIMBOCTI
CIIEKTPOHHOI OyJOBH aTOMIB  METaTIYHUX
€JIEMEHTIB; 0COOIMBOCTI METAIIYHOTO 3B SI3KY;
3arabHi  (I3UYHI Ta XIMIYHI BJIACTHUBOCTI
MeTalliB, 3arajbHi cocodu ix noOyBaHHS; psin
AKTUBHOCTI METaJiB; SBHIE KOPO3ii, criocoou
3aXHMCTy METAJIIB BiJl KOPO3ii; CIUIaBU Ha OCHOBI

3aii3a (4aByH, CTab).

Busnauamu monoXxeHHsI METATIYHUX €JIEMEHTIB y MEPioANYHINA CHCTEMI.
Xapaxmepuzysamu METaIYHUN 3B'S30K, METATIUHI KPUCTAJIIYHI TPATKH,
(i3U4HI BIaCTUBOCTI METANTIB.

Pospiznamu wmetaniyHi Ta HEMETaliYHI €JIEeMEHTH 3a eJIEKTPOHHOIO
OyZ0BOIO aTOMIB.

Crkraoamu eNeKTpOHHI (GOPMYTH aTOMIB METaJTiYHUX EJIEMEHTIB —
Jlitito, Hatpiro, Marniro, Amominito, Kamito, Kanberiro, ®epymy;
PIBHSHHS peakxIlif, sKi XapaKTepHU3yIOTh XIMIYHI BIIACTHBOCTI METANIB
(B3aeMoJIisl 3 KUCHEM, TaJOT€HaMU, CIpKOIO, BOJIOI0, PO3UYUHAMH KHCIIOT,
TyriB Ta coJiei) i crocodu iX 100yBaHHS (BIIHOBIICHHS OKCHJIIB KOKCOM,
kapOoH(II) okcumom, BogHEM, METAIOTEPMIs (AITIOMOTEPMIs)); PIBHSHHS
peaxirii, sKi BigOyBaroThCs il Yac BUPOOHUIITBA YaBYHY 1 CTaJi.
ToscHosamu 3aNeXHICTh XIMIYHOT aKTUBHOCTI METAJIB BiJl €MEKTPOHHOT
Oy/loBH iX aTOMIB; CyTh KOpO3il MeTalliB; XiMiUHI EPETBOPEHHS i/ Yac
BUPOOHMIITBA YaBYHY 1 CTaJI.

IIpoenosyeamu MOXIUBICTh Tepediry XIMIYHHMX peakmid MeTaniB i3

BOJIO0, PO3UYMHAMU KUCJIOT, COJICH, JTYT1B.




2.2.2. JlyxHi Ta XiMiuHI BIACTHBOCTI HATpifO, Kaiifo, MarHito, | Xapakmepuszysamu monoxkenHs Harpiro, Kamito, Marnito, Kamemito B
JTy’KHO3EMeJbHI KaJbIlil0; Ha3BU Ta (OPMYNIH HAMBAXKIMBIMIMX | MEepioAWYHIA cucTemi, (i3MUHI BIACTUBOCTI HATPilO 1 Kallilo, MarHiro i
eJIEMEHTH CTIOJIYK JIY’)KHUX 1 TY’)KHO3EMEJIbHUX €JIeMEHTIB; | KaJbIlifo, BUIM TBEPIOCTI BOAM — THUMYAacoBYy, abo KapOOHaTHY;
3acTocyBaHHss ~ cnoinyk Harpito, Kaurito, | mocTiiiHy, 3aranpHy; 3acTocyBaHHs oOkcuAiB Marnito 1 Kamsiito,
Marnito, Kaneiito; xiMiuai ¢opmynu i Ha3Bu | rizpokcuniB Harpiro, Kaxiro, Marsito i Kaneito.
HaWBaXTMBIMUX KATIMHUX T0OpHB; TBepHicTh | Ckradamu enekTpoHHI ¢opmynu aTomiB i HoniB Harpiro, Kamito, Mar-
BO/JIM. Hito, Kanbwito; piBHSIHHSA peakiiif, sKi XapakTepu3yloTh XiMiYHiI BIACTH-
BOCTI HATPil0, KaJIiI0, MarHiro, KaJbIlif0 (B3a€MOJIS 3 KHUCHEM, Tajiore-
HaMH, CipKOIO, BOJIOIO), OKCUIIB 1 TimpokcuaiB Harpiro, Kaiiro, Marsiro,
Kanpiito; piBHSHHS peakiiid, sKi BAKOPUCTOBYIOTH JUIS 3MEHIIEHHS a0o
YCYHEHHS TBEPJOCTI BOJIM (KHIT SITIHHSM, JI0JIaBAaHHSIM COJIU a00 BamHa).
2.2.3. AnroMiHii XiMi4HI ~ BJIaCTHUBOCTI, noOyBanHs  Ta | Xapakmepuszysamu TOJOKEHHA AJIOMIHIIO B TepiOAWYHIA cucTeMi,
3aCTOCYBAaHHSI AJIOMIHIIO; Ha3BU Ta (GopMmynu | (pi3MyHI BIACTUBOCTI aJIOMIHIIO, OKCHUAY Ta TIAPOKCHAY AJIOMIHIIO,
HABaXJIMBIIINX CIIOJIYK AJIOMIHIIO. 3aCTOCYBAaHHS AJIIOMIHIIO.
Crraoamu enekTpoHHI (OpMyITHd aToMma 1 WOHa AJFOMIHIIO, PIBHSHHS
peaxirii, ki XapaKTepU3yIOTh XIMIYHI BJACTHBOCTI ATFOMIHIIO (B3aEMO/Tis
3 KHUCHEM, TaJIOTeHaMH, CIpKOI0, PO3YMHAMH KHCIOT, JIYTiB Ta COJei),
aM(QOTEpHICTh OKCHIy Ta TiIPOKCHAY AJIOMiHIIO (B3aeMomis 3
OCHOBHHMMH Ta KUCIOTHAUMHU OKCHJAMHM, KUCIIOTAMH Ta JYTaMH).
2.2.4. Depym XimMi4Hi BIACTUBOCTI Ta A00yBaHHS 3amiza; | Xapaxmepuszysamu nonoxeHns depyMmy B nepioAnyHii cuctemi, GizmuHi
Ha3BU Ta (GOPMYJIH HAWBAXKIUBIIIMX CIOJYK | BIACTUBOCTI 3alli3a, OKCHIIB 1 riapokcuiiB depymy; 3acTOCYBaHHS 3alliza
@epymy; 3acTOCyBaHHsS 3alli3a Ta CIOJYK | Ta crioiiyk @epymy; ¢izionoriuny pois HoHiB Depymy.
Depymy. Cknaoamu enexktpoHny Gopmyiy atoma @epymy; piBHSIHHS peakxiliid, sKi
XapaKTEepPU3yIOTh XIMIUHI BIACTHBOCTI 3ajli3a (B3a€EMOJISI 3 KHCHEM,
XJIOpPOM, CIPKOIO, BOJSHOIO TMapol0, PO3YMHAMH KHCJIOT Ta COJIEH,
pKaBiHHS), OKCHIIB 1 Timpokcuais @epymy (B3aeMOIist 3 KHCIOTaMH),
comeit Depymy (B3aeMomis 3 pPO3YMHAMHU JIYTiB, KHCIIOT, COJIEH),
B3aemorneperBopeHHs crosyk @epymy(Il) i Depymy(1Il).
2.3. HemeraniuHi eemeHTH Ta ixHi cnosyku. Hemerann
2.3.1. lanorenun XimiuHi popmymu propy, xiaopy, opomy, Hoxny; | Ckraoamu piBHSHHS peakiliii, XapakTepHUX I XJIOpy (B3aemomis 3

XiMiuHi  popmynu, HazBu Ta  (Qi3WYHI
BIIACTHBOCTI HAWBaXTUBIITUX CIIOJTYK
rajoreHiB (TiIpOTeH XJIOpUAY, TaJOTeHiNiB

METaJIIYHUX €JIEMEHTIB); CIOcOOU TOOyBaHHS B
nmaboparopii Ta XiMiuHI BIACTHBOCTI TiAPOTEH
XJIOPUTY 1 XJIOPUTHOT KUCITOTH; HABaKIIMBIIITi

MeTajlaMH, HEMEeTaJlaMH, BOJI0I0), TiAPOTeH XJIOpUAY 1 XJIOPUAHOT
KHACIOTH (B3a€MOJisl 3 MeTajaMH, OCHOBHHUMH OKCH/JIaMH, OCHOBaMH,
aM(pOTEpPHUMH CIIOJyKaMH, COJISIMH); PIBHSAHHS peakmid Jo0yBaHHS
TiIpOreH XJIOpUIy B JIabopaTopii.

Ilopieniosamu XiMiuHy aKTUBHICTb TaJIOTEHIB.

Xapaxkmepusysamu HaWBOXIUBINI Taly3l 3acTOCyBaHHS XJopy (K
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rajgysi  3acTOCYBaHHS  XJIOPY,  TiaporeH
XJIOPUTY, XJIOPUIHOT KUCIOTH; SIKICHA PeaKIlis
UTsl BUSIBJICHHS XJIOPHI-10HIB.

OKHCHHKA, y BHUPOOHMIITBI OPTraHiYHMX 1 HEOPraHIiYHMX pPEYOBHH),
TiIPOTeH XJIOPHY, XJIOPUIHOI KUCIOTH (y BUPOOHHUIITBI TUIacTMAC, IS
noOyBaHHS ~XJIOPUIB), XJIOpPHAIB (HAaTpid XJOpHIy — Xap4yoBOi
MIPUTIPABH, IJIs1 TOOYBaHHS XJIOPY, HATPit0, HATPIH TiAPOKCHUITY, COIH ).
3acmocoeysamu 3HaHHS 17151 BUOOPY CIIOCOOY BUSIBICHHS XJIOPUA-IOHIB Yy
PO3YHHI.

2.3.2. | OkcwureH i Cynbdyp | XimiuHi (popMynn KHCHIO, 030HY, Cipku Ta | Cxradamu pPIBHSHHSA PEaKIiid, XapakTepHUX s KUCHIO (B3aEMOIIA 3
HaiiBaxuBimMX  cmoiayk — OxcureHy 1 | MeTaliaMH, HEMeTalaMH, CHOJYKaMH HEMETaJiuHUX eJEeMEHTIB 3
Cynedypy; ¢i3uunai Ta XimiuHi BiactuBOCTI | ['imporeHom), cipku (B3aEMOJisl 3 MeTallaMH, JEIKUMH HEMETaJaMH),
KHCHIO, O030HY, cipku, okcuaiB Cymbdypy, | okcunis Cynbdypy (B3aEMOJiS 3 BOJOK, OCHOBHUMH OKCHJIAMHU,
cynbdaTHOI KHCIOTH, Cylb(dariB; crmocoOu | ocHOBaMH), CyIb(aTHOI KUCIOTH (B3a€EMOJiS 3 MeTallaMHd, OCHOBHUMH
n00yBaHHS KHCHIO B nabopaTopii; | okcuaaMu, OCHOBaMH, aM(pOTEPHUMH CHOJYKaMH, COJISIMH); PIBHSHHS
HAaWBaXIMBIIII Tally31 3acTOCYBaHHS KHCHIO, | peakiliii JoOyBaHHS KHCHIO B JIAOOpaTOpii, YTBOPEHHS 1 pO3KIIaTy 030HY.
030HYy, Cipku, cyiabpaTHOT KucnoTu Ta | [lopienosamu CKIIaJ, XIMIYHY aKTUBHICTh KUCHIO i O30HY.
cynbdaTiB; SKiCHA peakiis s BUSBIEHHS | Xapakmepu3zyeamu HAWBAXKIUBIINI Taxy3l 3aCTOCYBaHHS KHCHIO (SIK
cynb(dar-ioHiB. OKHMCHHKA), 030HY (3HE3apa)K€HHsI BOJH), Cipku (70O0yBaHHS CynbpaTHOT
KHCJIOTH; BUPOOHUIITBO TYMH, CIPHUKIB, MPOTHU3ANAIbHUX Npenaparis,
KOCMETHYHHX  3aco0iB),  cymbdarHOi  KHCIOTH  (BHPOOHHUIITBO
MiHepaIbHUX J0OpWB, BOJOKOH) Ta cynabdariB (rinc — y OyAiBHULTBI,
MEIUIMHI; MITHHA Kyrmopoc — it 60pOoThOM 31 MIKITHHUKAMH POCIIHH,
IIPOTPaBJICHHS JEPEBUHN).
3acmocoeysamu 3HaHHA AN BHOOpPY CrMOCOOy BHSBJICHHS KHCHIO Ta
cynbdar-ioHiB (y po3umHi).
2.3.3. | Hirporen i ®ochop | Ximiuai ¢opmynu a3zoTy, Ou1oro i yepBoHOro | Cxradamu PIBHSHHS PEAKI[id, XapakTepHUX g a3ory 1 docdopy

docdopy, HAWBOKIUBIMIKX CIONYK Hirporeny
i ®ochopy; diduuHI Ta XIMIYHI BIACTUBOCTI
azory, Oimoro 1 dYepBoHOro docdopy,
uitporen(Il) oxcuamy, uirporen(IV) oxcuny,
docdop(V) okcumy, aMoHIaKy, COJIe aMOHiIO,
HITPAaTHOI KHCJIOTH, HITpaTiB, opTodochaTHOi
kucnotH, oprodocdartis; criocodbu T0O0yBaHHS
aMOHiaKy, HITpaTHO1 Ta opTodocdaTHOT KUCIOT
y  nmabopatopii;  HaWBaXJIMBINII  Taly3i
3aCTOCYBaHHS a30Ty, AaMOHIaKy, HITpaTHOL
KHCJIOTH, HITpariB, opTodocdaTrHoi KUCIOTH,
oprodocdariB; SKICHI peakiii sl BUSBICHHS
HOHIB aMOHIIO Ta opTodochaT-i0HIB.

(B3aeMogis 3 MeTaJlaMH, JIESKMMH HEMeTallaMH), aMOHiaKy (B3aeMOJIis 3
KHCHEM, BOJIOI0, KHCIIOTaMH), COJIEW aMOHIil0 (B3aEMOJisS 3 Iyramw,
COJISIMHM), HITPAaTHOI KHUCIOTH (B3a€EMOMiS 3 MeTajllaMH, OCHOBHUMH
OKCHJIaMH, OCHOBaMH, aM(POTEPHUMH CITOJIyKaMH, COJISIMH ), HiTporeH(IV)
okcuay Ta (docdop(V) okcumy (B3aemojis 3 BOJOK, OCHOBHUMH
OKCHUJIaMH, OCHOBaMH ), opTo(hochaTHOI KHCIOTH (B3a€MOIiS 3 METATIAMH,
OCHOBHHUMH OKCHJIaMH, OCHOBaMH, COJISIMH); PIBHSHHS peakilid, ski
XapaKTePU3YIOTh B3aEMOTICPETBOPEHHS CEPEIHIX 1 KUCTUX OpTodocdaris;
PIBHSHHS peakiiii TepMIYHOTO pO3KIAaay COJIeH aMOHil0 (XJIOpHUIY,
HITpaTy, KapOoHaTy Ta TigporeHKapOOHaTy) Ta HITpaTiB; PIBHIHHSI
peakiiii 1oOyBaHHS aMOHiaKy, HiTpaTHOI Ta opTodocdaTHOI KHCIOT Y
nmaboparopii.

Xapaxkmepusysamu cknaa i OymoBy mpoctux pedoBuH Dochopy
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(aepBoHOTO 1 OiOr0 ochopy), HAWBAKIUBINII TaTy3i 3aCTOCYBAHHS
a30Ty (BUPOOHUIITBO aMOHIaKy, CTBOPEHHS HH3BKUX TEMIIEpaTyp),
amMoHiaKy (noOyBaHHS HITpPAaTHOI KHCIOTH, BHUPOOHMIITBO JOOPHB,
HAIIaTUPHOTO CIUPTY), HITPaTHOI KHUCIOTH (BUPOOHHUITBO HOOpUB,
BUOYXOBUX PEUOBHUH, HITPOTEHOBMICHHUX OpPTaHIYHHX CIIOIYK), HITpaTiB
(BUpOOHUITBO 1OOpHUB, BHOYXOBUX PEUOBHH), OpTohochaTHOI KUCIOTH
Ta oprodocdariB (BUpOOHUIITBO TOOPHB).

Tlopisniosamu XiMiYHy aKTUBHICTB a30Ty, YepBOHOTO 1 61510TO (hocdopy.
3acmocosysamu 3HaHHS a1 BHOOpPY crmocoOy BUSBICHHS aMOHIAKY,
1oHIB aMOHII0 Ta opTodocdar-ioHiB (y po3dnHi).

2.3.4. | Kap6os i Cuniriit IMpocti  pewoBmrm Kapbony; amcopOuis, | Ckradamu piBHSHHS peakIliid, XapaKTEpHUX IS BYIVICHIO 1 CHIIIIIIO
ancopOIlifHI  BIACTHBOCTI  AKTUBOBAHOTO | (B3a€MOJIS 3 aKTUBHUMH METAJIaMU 1 HEMETaIaMH, OKCUAAMH METATTIHIX
BYrimIs; XiMiuHi (opMynn HalBaxiMBimmX | exemeHTiB), kapOoH(II) oxcumy (B3aemomist 3 KHCHEM, OKCHAAMHU
cnonyk Kap6ony 1 Cumimito; ¢isuuHi Ta | MeTATIYHUX eleMeHTiB), kapOoH(IV) okcuay (B3aemMoist 3 BOJIOO, OCHOB-
XIMiYHI ~ BJIACTMBOCTI  BYTJIENIO, CHIIIIIO, | HUMU OKCHJAMH, Jiyramu, Byriernem), cumnii(IV) okcuny (B3aemonis 3
okcuniB KapOony, kapOonariB, curinid(IV) | oOCHOBHUMH OKCHAAMU, JIyTaMH); PIBHSHHS peakiliii B3a€EMOTIePETBOPEHHS
OKCHJly, CHJIKaTHOI KHCJIOTH, CHIJIKAaTiB; | CEpeAHIX 1 KHUCIMX KapOOHATIB, TEPMIYHOTO pO3KIaay KapOOHaTiB i
cnocobu noOyBanHs okcuziB KapOony B | rimporenkapOoHaris, 1oOyBanHs okcuaiB Kapbony B mabopatopii.
naboparopii; HaWBaXJTHUBIIII ranysi | Xapaxmepuszysamu ckinan, OyaoBy i Gpi3udHi BIACTUBOCTI MPOCTUX PEUO-
3aCTOCYBaHHS anmasy, rpadiry, aktuBoBaHoro | BuH KapOony (rpadir, anmas, xap0OiH), HalBaXJIMBIIII ramxysi 3acTocy-
Byrumis, okcuniB KapOony, kapOoHari, | BaHHs anMa3y (y pi3aidbHHX 1 nutiQyBalbHUX IHCTpyMEHTaX), rpadity (y
rimporenkapoonaris, cumimii(IV)  oxcuay, | BApOOHHUIITBI OJIBIIIB, €MEKTPOMAIB), aKTHBOBAHOTO BYTULIS (B MEIUIHHI,
CWJIIKATiB; SKICHI peakmii Juisi BUSBJICHHS | y MPOTUTa3ax, Uil OYMIICHHS BoaM), okcudiB Kapbony (CO sk BigHOB-
KapOOHAT- 1 CHITIKAT-10HIB. HUK, CO, — y BUPOOHHIITBI COMIH, LYKy, TA30BaHUX HAIOiB, HATIOBHIO-
Ba4 BOTHETaCHHKIB), HATpill riiporeHKapOoHaTy, kapOonariB Kanpiiro Ta
Hatpiro, cuniniii(IV) okcuny (BUpOOHHUITBO CKIia, Oy/IiBETBHUX MaTepi-
aJliB), CUJIIKATiB (CKJIa0B1 IEMEHTY, KepaMiKH, MMOPIEIISHHU, PiIKe CKIIO0).
3acmocosysamu 3HaHHS UIsI BUOOPY crmocoOy BusiBieHHs kapOoH(IV)
OKCHJLy, KapOOHAT- i CHJIIKaT-10HIB (y pO34MHI).
3. OpraniuHna ximis
3.1. Teopernuni ocHOBY | HaiiBaknuBiIIi €1eMEHTH-OpPraHOTEHH, opra- | Busznauamu HaliBaxuBimi enementu-opranorenu (C, H, O, N, S, P).
OprafiuHoi XimMii | HIYHI CHONYKH; TPUPOAHI Ta CHUHTETHYHI | Po3pizuamu 3a XapaKTepHHMH O3HAKaM{d HEOpraHidyHi W OpraHiuHi

OpraHivHi CIOIYKH.

CTOJIYKH, IPUPOHI Ta CHHTETUYHI OPTaHIYHI CITOTYKH.
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MonekynsipHa OyaoBa OpraHiYHUX CHOJYK.
XiMIYHAN 3B’S30K Yy MOJIEKYJIaX OpPTaHidYHHX

CIIOJIyK:  €Heprii, JOBXKWHA, MPOCTOPOBA
HaNpPSMIICHICTh, TOJSPHICTh. G-3B’A30K 1 T-
3B’s30K. OnuHapHUWiA, KpaTHi (TOJBIMHUH,

MOTPIHUHN), apOMaTHYHHUIN 3B’ SI3KH.

Xapaxkmepusyeamu  KpaTHICTb,  TOJSAPHICTE  a00  HEMOJSAPHICTH
KOBAJICHTHOTO 3B’SI3Ky B MOJIEKYJIaX OpPTaHIYHUX CIIOJIYK, G- 1 T-3B’A30K
3a crtocoOOM YTBOPEHHS.

Ilopieniosamu oavHApHI, MO/ABINHHI, MOTPIHI Ta apoMaTHYHI 3B’3KH 3a
EHEPTIi€r0 1 IOBXKUHOIO Ta TPOCTOPOBOO HAMPSMIICHICTIO.

Ananizyeamu peaxuiiHy 3JaTHICTh OPTaHIYHUX CIOJYK i3 PI3HUMHU
TUTIAMU 3B’ S3KIB.

I'opuamsamiss enexkTpoHHUX opbitaneil atoma
Kap6ony; sp’-, sp*-, sp-riopummsarii.

Busnauamu tanum Tidpuansanii Ta MPOCTOPOBY OpIEHTAIIO TiIOPUIHUX
eNeKTpOHHUX opOitaneit atomiB KapOoHy B MoOJeKynax oOpraHidHHX
CIIOJIYK.

Knacudikaris opraniyHux Crosyk 3a OymoBOIO
KapOOHOBOTO JIAHITIOTA i HasIBHICTIO
XapaKTePUCTUIHUX ((DYHKIIOHATEHHUX) TPYIL.

Knacugixysamu opraHiuHi CIIONYKH 32 OYJOBOIO KapOOHOBOTO JIAHITIOTA
Ha HACWYEHI BYIJIEBOJHI allMKIIYHOI OyJOBH — allkaHW, HEHACHUYECHI BYT-
JICBOJIHI AIMKIIYHOT OYyJOBH — alKeHW, AIKIHW; IMKIIYHI BYTJIEBOJIHI —
[UKJIOAIIKAaHA Ta apeHH; 3a HAsABHICTIO XapaKTePUCTUYHHUX ((PYHKITIO-
HATBHWX) TPYH Ha CHUPTH, (EHOJ, TaJIOTCHOAIKAHH, aJbJeriy,
KapOOHOBI KUCIIOTH, €CTEPH, aMiHU, aMIHOKUCIIOTH.

SIBHIIIE TOMOJIOTIi; TOMOJOTH, TOMOJIOTIUHHI
psia, roMosioriuHa pisHuLs. Kinacu opraniyaux
CHONyK. 3araibHi (OPMYIH TOMOJIOTIUHUX
PSIIB 1 KJTaciB OPTaHiYHUX CITOJIYK.

Busnauamu roMoNOTH BYTJIEBOIHIB Ta X TOXITHUX.

Po3piznamu roMoNOTIUHI pAM 1 KJIaCH OPTaHIYHUX CITOJTYK.
Vemanoenoeamu BIINOBIMHOCTI MDK MPEICTaBHUKAMH TOMOJIOTTYHHX
psAiB Ta iX 3aradbHUMH (HOpMYIaMu, KiIacaMd OpPraHiYHUX CHOJYK Ta iX
XapakTePUCTUIHUMH ((PYHKI[IOHATBHUMU) TPyIIaMHu.

[ToHATTS NEepBUHHUN (BTOPUHHUMN, TPETUHHUM,
yeTBepTuHHUM) aroM Kapbony.

Busnauamu y MOJIeKynax OpraHidYHHUX CIOJYK pi3HOT Oy/OBU NEPBUHHHUH,
BTOPUHHUH, TPETUHHUI, YeTBepTUHHUM atomMu KapOoHny.

HomeHnknarypa opraniyHuX CHOJYK.

Ha3ueamu  opraHiyHi CHOJYKH 32 CTPYKTYPHUMH
BUKOpHUCTOBYt0UM HoMeHKIaTypy [UPAC.

Crraoamu cTpYKTYpHI GOPMYIU OpraHIYHUX CIIONTYK 32 HA3BaMH 3T1THO 3
HomeHknaryporo [UPAC.

dbopmynamu,

SBume i3omMepii, i30MepH, CTPYKTypHA Ta
nmpocTopoBa (reoMeTrpuyHa, abo yuc-mpawc-)
130Mepis.

Busznauamu 13omepu 3a CTpYKTYpHUME (popMyTiamMHu.

Pospiznuamu cTpyKTYpHI Ta IPOCTOPOBI (r€OMETPUYHI, a00 yuc- i mpanc-)
130MepH.

Yemanoentoeamu BIIMIHHOCTI MDK i30MepaM# 1 TOMOJIOTaMH 3a: SIKICHUM
1 KUTBKICHUM CKJIaJIOM, OyTOBOIO MOJICKYII.
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B3aemuuii BrumB atomiB abo Tpyn aTtoMiB y
MOJIEKYJIaX OPraHIYHUX CHOTYK.

Vemanosnoeamu 38’530k MK OyIOBOIO 1 BIACTUBOCTSMHU OpraHidYHHX
CMOJYK 3 YypaxyBaHHSM TIEpEpO3MOJUTy €JIeKTPOHHOI TYCTHHHM Ha
MPUKIIAIax TPOTEHy (NMpUEIHAHHS TaJOr€HOBOJHIB Ta BOAM 3TiIHO i3
npaBwioM B. MapkoBHUKOBA); CIUPTIB (MOTIOHICTH A0 KHUCIOT); PEHOTY
(KUCIIOTHI BJIACTUBOCTI, 3JJATHICTH JI0 PEAKIlii 3aMil[eHHsT Y OCH3EHOBOMY
KUTBI[l); HACHYEHUX OJHOOCHOBUX KAapOOHOBUX KHCIOT (KHCIOTHI
BJIACTUBOCTI), aMiHIB (OCHOBHI BJACTUBOCTI, 3[AaTHICTh AaHUTIHY MO
peaxiliit 3aMireHHs y 06H3€HOBOMY KiJIbIIi).

Amnanizysamu XiMidHy OYJIOBY OpPTaHIYHHX CIIOJIYK, BHKOPHUCTOBYIOUH
OCHOBHI oJioskeHHs Teopii O. Bytneposa.

IIpoenosyeamu peakiiiiHy 3JaTHICTh OPTaHIYHUX CHOJYK, BUKOPHCTOBY-
F0YH TIOHATTS IPO B3a€EMHUH BIUIMB aTOMIB 200 TPYI aTOMIB Y MOJICKYJaX.

Knacudikamis XiMIYHUX peaxiiii B OpraHidHii
Ximil  (peakiii TpUETHAHHSA, 3aMilICHHS,
130Mepm3arii).

Knacugixysamu peaxiii 3a ydacTiO OpPraHIYHUX CIOJYK (3aMilleHHS,
TIpUE€THAHHS, BIIIICTUICHHS, 130MepH3allii).

Yemanoenroeamu 38’13k MK OyIOBOIO MOJIEKYJI OpPTraHIYHHUX CIIOJIYK Ta
iX 3/1aTHICTIO BCTYIATH B PEaKIlii MEBHOTO TUITY.

3.2. ByraneBoani

3.2.1.

AnkaHu

3aranpHa QopMyIia alkaHiB, X HOMEHKJIATypa,
i3oMepist, OyaoBa MoJeKyl, (i3udHI Ta XiMidHI
BIIACTHBOCTI, CIOCOOM J0OYBaHHS, 3aCTOCY-
BaHHA.

Haszueamu mnepmi 10 mpeacTaBHUKIB TOMOJIOTIYHOTO Psy alKaHIB 3a
HomeHknaryporo [UPAC.

Cknadamu MOJIEKYISIpHI Ta CTPYKTYpHI (OpMYIH ajKaHiB; PIBHSHHS
peakIfiii, o XapakTepu3ylTh XIMIYHI BJIACTUBOCTI alKaHIB (peakxilis
3aMillleHHs] Ha TPUKJI/1 XJIOpYBaHHS METaHy, IOBHE OKMCHEHHS AJIKaHIB
a00 YacTKOBE OKMCHEHHS METaHy, TePMIUHUN PO3KIaJ METaHy, KPEeKiHT,
130MepH3aIlist aTkaHiB), Ta00paTOpHUi cIociO T0OyBaHHS METaHY.
Toscuioéamu SBUIIE Sp° -TiOPUAM3AIi eTEeKTPOHHEX OpbiTamell aToMiB
KapOoHy B MoJIeKyIax ajKkaHiB.

Ilopieniosamu Pi3MuHI BIACTHBOCTI alKaHIB HA MPUKIIAL iX TEMIeparyp
KHITIHHS 1 TUTABJICHHS.

Ob6rpynmogysamu 3aleKHICTh MDK arperaTHUM CTaHOM 33 HOPMAaJIbHHX
YMOB, TEMIIepaTypaMH IIJIaBJICHHS 1 KUITIHHS alKaHiB Ta iX BiJIHOCHOIO
MOJIEKYJISIPHOIO MAacol0; 3JIaTHICTh alIKaHIB JI0 peakiiii 3aMilleHHs 3a
CIIEKTPOHHOIO OYyJOBOIO MOJICKYJ, 3aCTOCYBaHHS alikaHiB (TAJMBO,
najgbHe, PO3YNHHUKH, TOOYBaHHS Caxi, BOJHIO, TAJIOTEHOANKAHIB) IXHIMHU
BJIACTUBOCTSIMHU.

Vemanosnioeamu 3B’S13kM MDK  OyZJOBOIO MOJIEKYNT 1 BJIACTUBOCTSIMHU
aJIKaHIB.
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3.2.2.

AJkeHun

3aranpHa Qopmyna alKkeHiB, iX HOMEHKIIATYpa,
i30Mepist, OymoBa MOJEKYN, XIMIYHI BJIACTH-
BOCTi, cmocobu J00yBaHHS, 3acCTOCYBaHHS;
AKICHI peakuii Ha MOoABIHHUI 3B'I30K.

Busnauamu cTpyKkTypHiI 130MepH alKeHIB 3a OYJOBOIO KapOOHOBOTO
JIAHIIOTa, PO3TAIIyBAHHSAM IOJBIHHOTO 3B’S3KYy; MDKTPYIOBI (alKeHH i
[IUKIIOAJIKAHN) Ta IPOCTOPOBI (T€OMETPUYHI, 200 yuc-mparc-) 30MepHu.
Haszueamu anxenu 3a Homenkiaryporw [UPAC.

Cknadamu MOJEKYISIpHI, CTPYKTYpHI (OpPMYIH alKeHiB; PIBHSIHHS peak-
Iiif, 0 XapaKTepU3yIOTh XIMi4HI BJACTUBOCTI €TEHY Ta MPOIeHy (peaxilii
MpUETHAHHS BOJHIO, TaJOreHIB, TaJOTEHOBOHIB, BOJMU; IMOJIMEpH3AIlis,
YaCTKOBE OKMCHEHHS €TE€HY Ta IMOBHE OKMCHEHHS aJIKEHIB), MPOMHCIIOBI
Ta JaboparopHi crmocoOu noOyBaHHS AalKeHIB (TEPMIYHHNA KpPEKiHT
aJIKaHIB, JIET1IPYBaHHS aJKaHIB, JETiAparallisi HaCUYCHUX OTHOATOMHHX
CIHPTIB, B3AEMOJisS TAJIOTEHOATKAHIB 31 CHUPTOBHM PO3UYHHOM JIYTY,
peaxiii ankiHiB 3 BogHEM), 100yBaHHS €TeHY B TabopaTopii.
Hosicuioéamu sBUIIE Sp -TiOpUAM3AIi eTeKTPOHHEX OpbiTameil aToMiB
KapOoHy B MoJIeKyIax aJKeHiB.

3acmocoeysamu 3HaHHSA i BHOOpY CIOCOOY BHSBICHHS €TEHY
(B3aemoist 3 OPOMHOIO BOJIOIO, BOJHUM PO3YMHOM Kalliif IepMaHraHary),
QJIKeHIB (B3a€MO/IISl 3 OPOMHOTO BOJIOKO).

Obrpynmosysamu 3aCTOCYBaHHS alKCHIB (BUPOOHHIITBO IMOJIETHIICHY,
MOJIIPOTIJIEHY, €TaHOTy, 1,2-AUXJI0OpoeTaHy) IXHIMHU BIACTHBOCTSIMH.
Ycemanosnoeamu 3B’S3KM MDK  OyZIOBOIO Ta 3[aTHICTIO alKEHIB JI0
peaxIriii mpueHaHHS.

Amnanizysamu NpUEIHAHHS TAJTOTEHOBOIHIB Ta BOJAM JI0 MPOMEHY 3TiTHO 3
MEePepo3IOIUIOM EIIEKTPOHHOI T'YyCTUHU B MoJieKylni (mpaBuiio B. Map-
KOBHUKOBA).

3.2.3.

AJIKiHA

3aranpHa GopMylia anKiHiB, IX HOMEHKIATYpa,
130Mepis, OynoBa MOJIEKYIT; XIMi4H1
BJIACTUBOCTI Ta crmocoOu 100yBaHHS €TUHY,
3aCTOCYBaHHS; SIKICHI peakuii Ha MOTpiHUI
3B'SI30K.

Busznauamu CcTpyKTypHI i30MepH aJKiHIB 3a OyI0BOIO KapOOHOBOTO
JIAHIIIOTa, PO3TAIYBaHHAM MOTPIHHOTO 3B’ SI3KY.

Hazusamu ankiau 3a HoMeHkinatyporo [UPAC.

Cknadamu MOJEKYISApHI Ta CTPYKTypHI (DOpPMYIHM alKiHIB; pPIBHSHHS
peaxIiiii, Mo XapaKTepU3yrTh XIMiYHI BIACTHBOCTI alleTHJICHY (peakiiil
MpUETHAHHS BOJIHIO, TAJIOTEHIB, TaJOTEHOBOJHIB, BOaW (peakiis M.
Kydepora); peakiiii 3aMillieHHS] — B3a€MOJIS 3 HATpiEM, aMOHIAYHUM
po3unHoM aprentym(l) okcumy; TpuMepH3allisl aleTHIeHy, IOBHE
OKHCHEHHS QJIKIHIB 1 9YaCTKOBE OKHCHEHHS alleTHJICHY), IPOMHUCIIOBI Ta
nmabopatopHi cnocoOu M0OyBaHHS ameTuiaeHy (TepMIYHHA PO3KIIaJ
METaHy, B3a€EMOJis KaJbllii aleTWwIeHily 3 BOAOI0, peakmis 1,2-
IUXJIOPOETAHY 31 CHUPTOBUM PO3YMHOM JIYTY).

Obrpynmosysamu  3aCTOCYBaHHs ~ alleTWICHY (ra3oBe pi3aHHS 1
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3BapIOBaHHS MeTaliB; JOOOyBaHHS BIHUIXJIOPHIY, MOJIBIHUIXJIOPHIY,
OIITOBOTO AJIBJETINY), 3yMOBJIEHE HOTO BIACTHBOCTSIMH.

Toscuiweamu sBUIIE Ssp-TiOpUAM3aIii eIeKTPOHHUX OpoOitanell aTtomis
KapOoHy B MOJIeKyIax aiKiHiB.

3acmocosysamu 3HaHHA I BUOOpPY cHOCOOY BUSIBJICHHS AalleTHIICHY
(B3aemoiss 3 OPOMHOIO BOJOIO, BOJHUM PO3UYMHOM Kalliii IepMaHTaHaTy,
aMOHIauHUM po3unHOM apreHTyMm(l) okcuay), ankiHiB, IIO0 MICTATH Yy
ckmani wmonekyn C-H 3B’s3km  (B3aemonisi 3 OpOMHOIO BOJIOIO,
amMoHiagHUM po3unHOM apreHTyM(I) okcumy).
Ilopisniosamu  peakiiiHy 3JaTHICTh €TEeHY 1
MIpUETHAHHS.

Yemanoenioeamu 3B’S30Kk MK OyZOBOIO Ta 3[JATHICTIO AlETHIICHY 0
peaxiiiii mpueHAHHS, 3aMIIECHHS.

eTHHY B peaKIlisax

3.24.

ApomaTnuHi
BYTJIEBO/IHI.
bensen

3aranpHa Qopmyna apeHiB TOMOJOTIYHOTO
psany Oenzeny. bynosa, BiactuBoCTi, criocoou
no0yBaHHS OeH3eHY; MOHITTS PO apOMaTHYHI
3B’SI3KU, OTT-EJIEKTPOHHY CUCTEMY.

Cknadamu MOIIGKYISIPHY Ta CTPYKTYpHY (opMynu OeH3eHY; pIBHSHHS
peaxIiiii, Mo XapakTepu3ylTh XIMI4HI BIACTUBOCTI O€H3eHy (peakiil
3aMIIIeHHs 32 y4acTiO TaJOreHiB, peaKilii MpHeIHaHHS — TiApyBaHHS Ta
xJiopyBaHHs (AV), OKWCHEHHs), NOOyBaHHS OCH3€HY B IPOMHECIOBOCTI
(kaTajiTHYHE JETiApyBaHHA TeKCaHy, [HMKIOTEKCaHy, TpUMepHU3allis
aleTUJICHY).

Po3piznamu HeHacHYeHi Ta apOMaTHYHI BYTJICBOTHI.

Toscuioéamu sBAIIE Sp -TiOPUAM3AIi eTEeKTPOHHHX opbiTaneil aToMis
KapOony B Monekyni OeH3eHy, CTIHKICTh OeH3eHYy 10 Jii OKMCHUKIB Ta
MO0 3IATHICTH 10 peaKIliid 3aMilIeHHS.

Ilopieniosamu 3B’a3ku Mk aromamu KapOoHy B Mojekynax O€H3eHy,
aJIKaHIB 1 aJKEHIB, peaKIliifHy 37aTHICTh OEH3eHy, alKaHIiB 1 aJKeHiB Yy
peaKIIigx 3aMilleHHs Ta OKHCHEHHSI.

3.2.5.

[Tpuponi mxepena
BYTJICBOJIHIB Ta IXHS
nepepoOka

Hadra, npupomnmii Ta cymnyrHidi HadTOBHI
ra3d, BYruuIsL, iX CKJIaa; KpeKiHr i
apomaruzaiiss HapTH Ta Ha(QTOMPOIYKTIB,
JeTOHAlIfHA CTIHKICTh O€H3WMHY, OKTaHOBE
9HucI0;  mepepoOka  BYruwisl;  mpoOiieMu
NOOyBaHHS PIAKOTO TAJBHOTO 3 BYTULIA Ta
aNIbTEPHATHUBHUX JHKEPEIT.

Hazusamu nipoayktu niepepoOku HaTH Ta KaM’STHOTO BYTULIIA.
Hagooumu npuxnaou BUKOPUCTAHHS MPUPOIHOT BYTJIEBOJHEBOT CHPOBUHHU
K JDKepelia OpraHiyHUX CIOJYK.

Ckraoamu piBHSHHS peakilid, mo BiIOYBArOTHCS I Yac CITATFOBAHHSI
MPUPOTHOTO Ta3y.

Po3spiznamu peaxiii, axi BigOyBarOThCs MMiJ] 4ac KPEKIHTY Ta apoMaTH3aIlil
BYTJICBOIHIB.

Ilopieniosamu NeTOHAIIWHY CTIMKICTh OEH3WHIB 3 ypaxyBaHHIM ixX
OKTAHOBHX YHCEIL

3.3. OxcureHOBMIiCHi OpraHivHi cnoJayku
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3.3.1.

Crnupt

XapakrepuctuuHa (QyHKIIOHAJIbHA) Tpyma
cmptiB. Kunacugikanis crnuprtiB. 3aranpHa
dopmyna OJHOATOMHHMX HACHYEHHMX CITHPTIB.
bynoBa, HoMeHKIaTypa, i30Mepisi, BIACTUBOCTI,
crioco6u 100yBaHHs Ta 3acTOCyBaHHA. [IoHATTS
PO BOJAHEBUH 3B’SI30K.

Busznauamu CcTpyKTypHi 130MepH OJHOATOMHHX HACHYCHUX CIUPTIB 3a
Oy/Z0BOIO KapOOHOBOTO JIAHITIOTA, PO3TAIIyBAHHSAM T1IPOKCHIBHOT TPYITH
Ta MDKKJIACOBI i30MepH (eTepH).

Ha3ueamu opHOATOMHI HAcHY€HI CIHUPTH, a TAaKOX ETHJICHIIIKOIb 1
riinepo 3a Homenknatypor [UPAC.

Knacugixysamu cimptu 3a Oy10BOI0 KapOOHOBOTO JIAHIIOTA — HACUYEHI,
HEHACHUYEeHI, 32 KUIBKICTIO TiPOKCHIBHUX TPYI — OJHO- i 6araroaromHi,
3a npupooto atoMiB KapOoHy, 3 SIKUMH CIIOTydeHa T1IpOKCUIIbHA TPyIIa,
— MepBUHHI, BTOPHHHI, TPETUHHI CIIUPTH.

Cknadamu MONEKYJSIpHI, CTPYKTYpHI (OpMynu cHupTiB; piBHSHHS
peakiiii, 1O BigOOpakarTh  XIMIYHI  BJIACTUBOCTI  HACHYCHHX
OJIHOATOMHUX CIHPTIB 1 Tiinepony (peakilii 3aMmilleHHsS — B3aeMOJIS 3
AKTUBHHMH METaJlaMH, raJIor¢HOBO JHSMM, ectepudikaitis,
MDKMOJIEKYIISIpHA JeTipaTaiis, BHYTPIIIHbOMOJIEKYIISipHA JeTiapaTaiis,
YacTKOBE Ta IIOBHE OKHCHEHHS), INPOMHUCIOBI CHOCOOM J100yBaHHS
MetaHoiy (i3~ CHHTe3-ra3y), €TaHody  (Tigpartaiiero  eTeHy,
(dbepMeHTaTUBHUM OpOMIHHSAM TJIIOKO3H, BITHOBJICHHSIM €TaHAIIO) 1
nabopatopHi criocoOu T00yBaHHS CIUPTIB (T1IPOJII3 TAIOTEHOATKAHIB).
Xapaxkmepusysamu ckiaa i OyZ0BY MOJEKYT OJHOATOMHUX HACHYECHUX
CIIHMPTIB.

Obrpynmosysamu 3aCTOCYBaHHS €TaHOIy (JIOOYBAaHHS OITOBOI KHUCJIOTH,
TIeTUIIOBOTO eTepy) Ta MeTaHoyy (1oOyBaHHA (opManbleriny) iXHIMH
BJIACTUBOCTSIMHU.

Ilopieniosamu ($Hi3U4HI BIACTHBOCTI (TEMIIEpaTypy KUIIHHS, PO3YUHHICT
y BOJAI) OJHOATOMHHMX HACHUYCHHX CIUPTIB 1 BIAMOBITHUX aIKaHIB,
METaHOIy, €TaHONy, eTHJICHTJIKOJNI0 Ta TIIIIEpody; aKTHUBHICTH
OJTHOATOMHUX HACHYEHUX CHHUPTIB, BOAM 1 HEOPraHIYHUX KHUCIOT Y
PEeaKIIifax i3 Iy’)KHUMH MeTalaMu.

Vemanoeniosamu  3B’SI3KM - MK~ €JIEKTPOHHOIO  OYZOBOIO  MOJIEKYIT
OJTHOATOMHUX HACHYCHUX CIUPTIB Ta iXHIMH (I3UYHUMH 1 XIMIYHUMHU
BJIACTUBOCTSIMHU.
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ETuneHrmikonap Ta rineposi sk MpeiICcTaBHUKH
0araToaTOMHHX CHHPTIB; SKICHAa peakilis Ha
OaraToaToMHi CITUPTH.

Crkraoamu pIBHSHHS pEaKIid, MO BiqoOpakaloTh XIMIYHI BIIACTUBOCTI
eTUJICHIJTIKOIIO Ta Tiimepony (B3aemomis 3 Harpiem, Kynpym(Il)
rizpokcuaoM (0e3 3amucy pIiBHSHHS peakilii), MOBHE OKHCHEHHS:);
TITIEPoy (B3aEMOJIISI 3 HITPATHOK KUCIIOTOK), BUINUMU HACUYCHUMH Ta
HEHACHYCHUMHU KapOOHOBUMH KHCJIOTaMH); JOOYBaHHS  TJILEPOITY
(OMUIIEHHS KHUPIB).

Vemanosnoeamu 3B’S3KM MDK  OyOBOIO MOJIEKYN 0araToaTOMHHUX
CIIUPTIB Ta iX BIACTHBOCTSIMHU.

3acmocosysamu 3HaHHS 1711 BHOOPY CIIOCOOY BUSIBJIICHHS 0araT0aTOMHHX
ciimptiB (B3aemonis 3 KynpyMm(Il) rinpokcugom).

3.3.2.

denon

dopmyna ¢denony. bynosa monexkynu ¢eHory,
XapakTepucTuyHa ((pyHKIIOHATbHA) Tpyna B
Hill; BJIACTUBOCTI, JOOYBaHHSI, 3aCTOCYBaHHS;
AKicHI peakuii Ha (eHoJI.

Cknadamu MOJIGKYISIPHY, CTPYKTYpHY Qopmynu (eHOTy; pIBHSHHS
peakiiid, mo BimoOpaxaroTh XiMIYHI BJIACTHBOCTI (eHody (peakuii 3a
Y4acTI0O TiIPOKCHIBHOI TPYyMH — B3aEMOISI 3 HATpieM, HaATpii
TIIPOKCUAOM; peakiii 3a y4acTi0O OCH3EHOBOTO KUIbLI — B3aEMOJIS 3
OpOMHOIO  BOJIOIO, HITPAaTHOI KHCJIOTOK), #oro nmoOyBaHHA B
MIPOMHUCIIOBOCTI (T1APOIII3 XJIOPOOEH3EHY).

Ob6rpynmogysamu B3a€MHHI BIUTHB TiIAPOKCHIBHOI Tpynu 1 OEH3€HOBOTO
KUTBIIS B MOJIEKYITi (heHOITy.

Ilopieniosamu KUACIOTHI BIIACTHBOCTI CHHUPTIB, (eHoiry i kKapOoHATHOT
KHCJIOTH; 3/1aTHICTh OeH3eHY 1 (PeHOTY 10 peaKiliii 3aMilieHHSI.
Vemanosnioeamu 3B’S3kM MDK  OyJOBOIO MOJIEKynH (eHony 1 Horo
BJIACTUBOCTSIMHU.

3acmocoeysamu 3HaHHA Ui BHOOPY crocoOy BHUSBICHHS (EHOIY
(B3aemois 3 pepym(Ill) xmopuaom, 6POMHOIO BOJOKO).

3.3.3.

Anpperiau

3aranpHa  (Qopmyna  ampnerimiB.  bynosa
MOJIEKYJI albAeTiAiB, XapakTepucTuyHa ((QyHK-
[[iOHAJIbHA) Tpyna, HOMEHKIATypa, i30Mepis,
BIIACTHBOCTI, TOOYBaHHS, 3aCTOCYBAaHHS; SKICH1
peakiii Ha albpAeTiAHY TPYITy.

Busznauamu cTpyKTYpHI 130MepH aJbJETiNIB 32 OYJOBOIO KapOOHOBOTO
JIAHIIIOTA.

Hazusamu anbnerinu 3a Homenknarypoio IUPAC.

Hasooumu npuxnadu 3acTocyBaHHs e€TaHamio (J0OyBaHHS OLITOBOI
KHCJIOTH, €TWJIOBOTO CIHPTY) Ta MeTaHaimio (HoOyBaHHS (opmaliHy,
YPOTPOIIiHY) iXHIMHU BIACTHBOCTSIMH.

Crxraoamu CTpyKTypHI GOPMYIU MOJIEKYI alIbJET1/IIB Ta X CTPYKTYPHUX
130MepiB; PIBHSHHS pEakKIliid, 10 BiJIOOpaXkarOTh XIMiYHI BJIACTUBOCTI
aNBJIET1iB (BIJHOBIICHHS, YaCTKOBE OKHCHEHHS), TOOYBaHHS €TaHAIIO B
MPOMUCIIOBOCTI (Tifparamiero anetuieHy 3a peakuiero M. Kyueposa) i
naboparopii (OKHCHEHHSIM €TaHOITY).

3acmocosysamu 3HaHHS A1 BUOOPY CIOCOOY BHSIBIICHHS aJbJIETIIB 3a
SAKICHUMH PEaKLisIMU — B3a€EMOJIS 3 aMOHIQaYHUM po3unHOM apreHTym(])
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oxcuny, Kynpym(Il) rinpokcugom.

3.3.4.

Kap6oHoBi kuciotu

XapakrepuctuuHa (QyHKIIOHaIbHA) Tpyma
kapOoHOBUX KkucnoT. Kiacudikailis kapOOHO-
BUX KHCJIOT. 3arajibHa (opmyna HacHUEHUX
OJTHOOCHOBHHUX KapOOHOBHX KHcIOT. bymosa,
HOMEHKJIaTypa,  i30Mepis  OJHOOCHOBHHX
KapOOHOBUX KHUCIIOT, BIACTUBOCTI, TOOyBaHHS,
3aCTOCYBaHHSI.

Busnauamu cTpyKTypHi 130MEepH HACHYEHUX OJHOOCHOBHUX KapOOHOBHX
KHCTIOT 3a OyJ0BOIO KapOOHOBOTO JAHITIOra, MDKKJIACOBI i30MepH
(ectepn).

Haszuseamu 3a Homenknarypoto [IUPAC HacudeHi 0JJHOOCHOBHI KapOOHOBI
KHACJIOTH, JlaBaTH TPHBIAIbHI Ha3BH TNEpPIIMM TPbOM OJHOOCHOBHHUM
KapOOHOBUM KHCJIOTaM.

Knacugixysamu xapOOHOBI KUCIIOTH 3a OyZI0BOIO KapOOHOBOTO JIAHIIOTA
(Hacu4eHi, HEHaCHYeHi), KUIbKICTIO KapOOKCHIBHUX T'pyl (OJHO-, ABOX-
OCHOBHI) 1 KiIbKicTIO aTOMIB KapOoHy B 1X MOJIeKynax (HMKYi, BUIIL).
Crxraoamu GopMynu CTPYKTYPHUX i130MEpiB HACHYCHHX OJHOOCHOBHHX
KapOOHOBUX KHCIIOT; PIBHSHHS peakKiid, 10 BimoOpakaroTh XiMiuHi
BJIACTUBOCTI KapOOHOBUX KHUCIOT (B3a€EMOJis 3 aKTHBHHUMH MeETaJlaMH,
OCHOBHMMH OKCHJIaMH, OCHOBAaMH, COJIIMH KapOOHATHOI KHCIIOTH,
CIHpPTaMH); PIBHSHHA peakiiii J0O0yBaHHS METAaHOBOi  KHCIOTH
(oxkucHeHHs MeTaHy, B3aemoist kapOoH(II) okcuay 3 HaTpiil rinpokcuIoM
13 TOJANBIIO Mi€l0 XJIOPHIHOI KHCIOTH) Ta €TaHOBOI KHCIOTH
(oxucHeHHs OyTaHy, €TaHOJIy, €TaHaJIo).

Ob6rpynmoeysamuy  3MATHICTh ~ HIDKYMX  KapOOHOBHX  KHUCIOT  JO
eJIEKTPOITHYHOT JMCcoIianii, a 1X pO34YnMHIB — 3MIHIOBATH 3a0apBJICHHS
IHAUKATOPIB; OCOONMBI XIMIUHI BJIACTHBOCTI METAaHOBOi KHCIIOTH
(3maTHICTb 110 OKHUCHEHHS — B3a€MOJIS 3 AaMOHIAYHUM PO3UYMHOM
apreatyM(I) oxcuny, kynpym(Il) rizpoxcumom).

Ilopieniosamu ($Hi3U4HI BIACTHBOCTI (TEMIIEpaTypy KUIIHHS, PO3YUHHICT
Yy BOJIl) HACHYCHUX OJTHOOCHOBHUX KapOOHOBUX KHCIIOT i OJHOATOMHUX
HAaCHYEHHMX CHUPTIB; KUCIOTHI BIACTHBOCTI KapOOHOBUX KUCIIOT B MEXKax
TOMOJIOTIYHOTO PATY, @ TaKOXK 31 cmupTaMu, (PEHOJIOM i HEOpPraHIYHUMU
KHCJIOTaMH.

Vemanosnioeamu 3B’S3KM MK €EKTPOHHOIO OyJOBOIO MOJIEKYN i
(GI3UYHIMU Ta XIMIYHUMHU BJIACTUBOCTSIMU KapOOHOBUX KUCIIOT.

3.3.5.

Ecrepu. Kupu

3aranpHa QopMyna  ecTepiB  KapOOHOBHX
KHCTIOT. bymoBa, HOMEHKIATypa, i3oMepis,
BJIACTHBOCTI, I0OyBaHHS, 3aCTOCYBaHHSI.

Kupu — ecrepu Trhinepody 1 BHIIHX
kapOoHoBuX KkucinoT. Krnacudikamis xupis,
BJIACTHBOCTI, T0OYBaHHS, 3aCTOCYBaHHs. Muia
1 CHHTeTUYH1 MHITHI 3aCO0MU.

Busnauamu cTpyKTypHIi i30MepHu ecTepiB KapOOHOBHX KUCIIOT 332 OyI0OBOIO
KapOOHOBOTO JIAHITIOTa, MDKKIACOBI i30Mepu (KapOOHOBI KHCIIOTH);
CTPYKTYpHI (OPMYIIU JKUPIB — TPUOJICIHY, TPUCTEApUHY; POPMYIIU CcOel
MAJIEMITHHOBOT 1 CTEAPUHOBOI KUCIIOT.

Hasueamu ectepu 3a Homenkiatypoto [UPAC.

Knacughikysamu »wupwv Ha TBapUHHI 1 pOCIMHHI; TBEPII 1 piAKI.

Cknadamu pIBHSAHHS peakiiii yTBopeHHs ectepiB (ectepuikamis) i ix
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TiIPOJi3y; PIBHSHHS pEakIlii, sSKi BIZOOPa)KalOTh BIIACTUBOCTI >KUPIB
(OMuUIIEHHS, TIIPYBaHHS).

Vemanosnioeamu — 3B’S3KM MDK  CKIJIQJIOM,
BJIACTUBOCTSIMU Ta 3aCTOCYBAaHHSM KU PIB.
3acmocoeysamu 3HaHHA A BUOOPY CHOCOOY BHSBICHHS HEHACHYCHHUX
PIIKHX XUPIB (B3aeMOIisi 3 OPOMHOIO BOJIOIO).

OyZIOBOIO  MOJIEKYI,

3.3.6. Byrnesoau Knacudikaris BYTJICBO/IIB; cknan, | Po3pizusmu MOHO-, TU- Ta TOJTICAXapUIH.
MOJICKYJISIpHI  ()OPMYIU TIIOKO3H, (QPYKTO3H, | Hasooumu npuxiadu 3acTOCYBaHHS TIIOKO3HM, KPOXMATIO (BUPOOHHUIITBO
caxapo3u, KpOXMaIo 1 IEN0JI03H; CTPYKTYpHA | €TaHONy) Ta LetoNo3u (J0OyBaHHS IITYYHOTO aleTaTHOTO IIOBKY)
dopmyna  BimkpuToi  (GOPMHU  MOJIEKYNH | IXHIMHU BJIACTHBOCTSMU.
TJIFOKO3HW; BJIACTUBOCTI TIIIOKO3HW, caxapo3u, | Ckradamu PIBHSHHSA Peakiliif, mo BimoOpakaroTh XIMiYHI BJIACTUBOCTI
KpOXMAJIO 1 IET003u; NoOYBaHHS TIIFOKO3H, | TJIFOKO3U (TIOBHE 1 YacTKOBE OKHCHEHHS, BiJHOBJICHHS, CIUPTOBE Ta
BUPOOHMIITBO C€axapo3W 1 KpOXMallo; SKICHI | MOJIOYHOKUCIE OpoaiHHs, ectepudikais, B3aemomis 3 Kynpym(Il)
peaxiii A7 BU3HaYeHHS TJIIOKO3H 1 KPOXMAJIIo; | TiIpokcuaoM Oe3 HarpiBaHHs (0e3 3amuicy pIBHAHHS peakiii) Ta 3
3aCTOCYBaHHS TJIIOKO3U, KPOXMAIIIO, IIENIIOJI03U. | HarpiBaHHsAM), caxapo3u (IIOBHE OKHCHEHHS, TipOJi3, YTBOPEHHS
caxapaTiB), KpPOXMaiio (KHCIOTHUH Ta (QepMEHTATUBHHUHA Tigpoiii3) i
[EN0I03u (MTOBHE OKHCHEHHS, TiIpodi3, ecrepu@ikailisi — YTBOPEHHS
TpHAaLETaTy Ta TPUHITPATY LENION03H), (POTOCHHTE3Y.
Yemanosnrosamuy moniOHICTE 1 BIAMIHHICTH KPOXMAITIO Ta IETIOJIO3U 3a
CKJIaJIOM, OyIOBOXO MOJIEKYJI 1 BIACTUBOCTSIMH.
3acmocosysamu 3HaHHS JUIsi BUOOPY CMOCOOY BHSIBICHHS TJIFOKO3U
(B3aemoxis 3 amoHiayHMM po3unHOM apreHTym(l) okcuay, peakmii 3
kynpyMm(Il) rigpokcuom) i kpoxmaio (B3a€MOIist 3 HOIOM).
3.4. HiTporeHoBMicHi OpratiuHi cnoJiyku
3.4.1. AmiHH XapakrepuctuuHa (QyHKIIOHATIbHA) Tpymna | Busznauamu CTpyKTypHi (opMmynn i30MepHHX amiHiB 3a OyHZOBOIO

aminiB. Knacudikanis aminis. Homenknarypa,
i3oMmepiss, OymoBa, BIACTHBOCTI, CHOCOOH
n00yBaHHS Ta 3aCTOCYBaHHS.

KapOOHOBOTO JIAHIIIOTA, TIOJOKEHHSM aMIiHOTPYIH Ta MDKBHJIOBI i30MepH
(MepBUHHI, BTOPUHHI, TPETUHHI aMiHH).

Hazusamu amiau 3a HoMeHKIaTypoto [UPAC.

Knacughixysamu aminm sk TOXiAHI aMoOHiaky (TIEpBUHHI, BTOPWHHI i
TPETHHHI) Ta 3a OyI0BOIO KapOOHOBOTO JAHIIOTa (HACHYEH1, ApOMATHUYHI).
Ckraoamu PIBHSHHS pPEaKIid, MO BiMoOpakarTh XIMIYHI BIIACTUBOCTI
HACHMUYEHHX aMIHIB SIK OpraHiYHUX OCHOB (B3aeMOJisi 3 BOJOIO,
HEOpraHIYHUMH  KUCJIOTaMM; TOpiHHA); aHUIIHY  (B3aemomis 3
HEOpPraHIYHUMH KHCJIOTaMH, OpOMHOIO BOJI0I0); NO0OYBaHHS aHUIIHY
(BimHOBIIEHHS HITpOoOEH3eHY — peakilis M. 3iHiHa).

Obrpynmosysamu OCHOBHI BJIACTUBOCTI HACHYCHUX aMIHIB Ta aHUIIHY;
3MEHIIIEHHS OCHOBHHX BJIACTUBOCTEH 1 30UIBIIIEHHS PEakIifHOT 3JaTHOCTI
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AHUTIHY B pEaKIIisAX 3aMIilICHHS.
Ilopieniosamu OCHOBHI BIACTHBOCTI aMOHIaKy, MEPBUHHHUX, BTOPUHHHUX,
TPETUHHUX HACHYCHUX aMiHIB Ta aHUTIHY.

3.4.2. AMIHOKHCTOTH Ckmag 1 OymoBa MOIIEKyN, HOMEHKIATypa, | Hazusamu aMiHOKUCIOTH 3a HOMeHKIaryporo [UPAC.
BJIACTUBOCTI, n00yBaHHS, 3actocyBaHHs | Cknadamu CTPYKTYpHI (GOPMYJIH HaWIPOCTININX aMIHOKHUCIOT — TIIIHHY
amMiHOKUCIOT. IloHATTS Tpo amQoOTepHICTH | (aMIHOETaHOBO1), alaHiHy (2-aMiHOMPONAHOBOI); PIBHAHHS PEaKIid, 10
aMIHOKHUCIIOT, OIMONSIpHUI #HOH; &au-, TpH-, | BioOpaXkarOTh XiMIUHI BIACTHBOCTI aMiHOKHCIIOT Ha MPHUKIA/I B3a€EMOJII1
MOJIMENTHAN, TENTHIHUA 3B’S30K (TENTHAHA | aMIHOETAaHOBOI KUCIOTH 1 2-aMiHOTIPONIaHOBOT KUCJIOTH 3 HEOPTaHIYHUMHU
TpyIa aToMiB) KHCIIOTAMH, OCHOBAaMU; YTBOPECHHSI TN -, TPH-, TIOJIINEITHIIB.
Obrpynmosysamu aM(pOTEPHICTH aMIHOKHCIIOT, YTBOPEHHS OIMOJSIPHUX
HOHIB.
Iopisuiosamu 3a OymOBOIO MOJEKYT 1 XIMIYHUMH BJIACTUBOCTSIMU
aAMIHOKHUCJIOTH 3 KapOOHOBHMHU KHCIIOTAMH Ta aMiHaAMHU.
3.4.3. Bbinku BynoBa 06inkiB, X BIACTHBOCTI, 3aCTOCYBaHHS, | Xapakmepu3ysamu MPOIECH TIAPOITi3y, JeHaTypallii OUIKIB.
KOJIbOPOBI peaKilii Ha OUTKH. 3acmocoeysamu 3HaHHS Ui BHOOpPY CmHocoOy BHSBIECHHS OUIKIB
(kcaHTOMpOTEiHOBA Ta OlypeTOBa peakxilii).
3.5. CuHTeTHYHI BUCOKOMOJICKY/ISIPHI peYOBHHH i I0JIiMepHi MaTepiaju Ha iX OCHOBI
CunTeTnYHI [TonsTTS TIPO TMONMIMEDP, MOHOMED, €lIeMeHTapHY | Kiacugixysamu momiMepH 3a HUIIXOM OJepXaHHs (MPUPOIHI, IITY4HI,
BHCOKOMOJIEKYJISIPHI | JTaHKY, CTYIiHb mojimepu3amii. Kimacuikaiist | CHHTETHYHI);  BINHONIEHHSM  JO  HarpiBaHHs  (TepMOILIACTHYHI,
PEUOBUHH i BHCOKOMOJIEKYJISIPHUX PEUOBHUH; CIIOCOOM CHH- | TEpMOpEaKIIiiiHi); Oy10oBor0 (JIiHiIHI, po3rary:KeHi, ciTuacTi).
MoJTIMEpHi Te3y BUCOKOMOJIEKYJISIPHUX PeUoBUH; OymoBa i | Ckradamu  pIBHSHHS  peaklid  mojiMepusamii 3  YTBOPEHHSIM
MaTepiaiy Ha iX BJIACTUBOCTI  TOJIMEpiB;  TEPMOIUIACTHYHI | HAMBAXIMBIIMX MOJIMEPIB (TOMTiETHIIEHY, TOINPOTIJIeHY, MOJICTHPEHY,
OCHOBI MOJIIMEPH 1 TUIACTMACH Ha iX OCHOBI; TIOHATTS | MOJIBIHUIXJIOPHIY, TedIIoHy, (benonapopmanbaeTriTHIX CMOJI,

Ipo HATypalbHI 1 CHHTETHYHI KaydyKH,
CHHTETHYHI BOJIOKHA; 3HAYEHHS TOJIMEpiB Yy
CYCHUIbHOMY T'OCIIOIapPCTBI Ta MOOYTI.

MOJTII30MIPEeHY, MOJIOyTali€Hy, KalpoHy, JIABCAHY).

Po3spiznamu ciocoOn yTBOPEHHSI BUCOKOMOJIEKYIISIPHUX CIIONYK (peakiii
noJiiMepu3allii Ta MOJIKOH/IEHCAIlii).

Ilopisniosamu BIIACTUBOCTI MPUPOJHUX (OaBOBHA, JIOH, IIOBK, BOBHA),
MTYYHUX (IITYYHUH areTaTHUH 1 BICKO3HMH IIOBK) Ta CHHTETUYHHUX
BOJIOKOH (KaImpoH, JaBcaH).

Vemanosenioeamu  3B’SI3KM - MDK  BJIIACTUBOCTSMH  Ta 3aCTOCYBaHHSAM

MOJTIMEPIB.

3.6. Y3arajibHeHHs 3HaHb NP0 OPraHivyHi CNOJYKH
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BcranoBieHHs

I'€HCTUYHUX

3B’A3KIB  MDK PIBHUMH  KJIacaMu

OpraHiYHUX CHOJYK, MDK OpPraHIYHUMHU Ta HEOPTaHIYHUMHU CTIOJTyKaMU

Ilopieniosamu XiMi4H1 BIaCTHBOCTI OPTaHIYHUX CIOJYK PI3HUX KIIACIB.
Vemanoenoeamu 3B’SI3KM MDK  CKIIaZIOM 1 XIMIYHUMHU BJIACTHBOCTSIMH
OpraHiuHUX CHOJYK PI3HHMX KJAaciB, MK OpraHIYHUMH Ta HEOPTaHIYHUMU
CTOJYKaMH; T€HETHYHI 3B’SI3KM MDK OpraHiYHUMH Ta HEOPTraHIYHUMHU
CIIOJIyKaMH.

Cknadamu piBHSHHS PeaKiliii — B3aEMOINEPETBOPEHb OPraHIYHUX CHOIYK
PI3HUX KJIACIB.

4. O0uyucJaeHHs B XiMmil

4.1. Po3B's3yBanHs @opmynu g OOYMCIEHHS — KUIbKOCTI | OOuucaoéamu BITHOCHY MOJIEKYJSIPHY Ta MOJSPHY Macu PpEYOBUHU;
3aja4 3a XIMIYHUMHU | PEYOBHHHU, KUIBKOCTI YAaCTHHOK Yy TI€BHIM | KUTPKICTh YAaCTHHOK Y TEBHIM KUIBKOCTI pPEYOBHMHH, Maci PEYOBHHH,
dopmynaMu i Ha | KUTBKOCT1 pEYOBHHHM, MAacOBOI YaCTKH elieMeHTa | 00’eMi ra3y; o0’eM maHoi Macu ab0 KUTPKOCTI PEYOBHMHHU Ta3y 3a H. V.;
BUBEJICHHS B CIIOJIYLi, BiIHOCHOI TYCTMHHU ra3y, MacoBOi | BITHOCHY T'YCTHHY Ta3y 3a IHIIUM Ta30M; MacoBi Ta 00’eMHI (Ui Ta3iB)
dbopmymu conykn | (00'eMHOT) YAaCTKM KOMIIOHEHTa B CYMIIlIi, | YaCTKH PEUOBUH Y CYMIillli; CEpEIHIO MOJISIPHY Macy CyMIllli ra3iB; MacoBy
BHUBEJICHHS (OPMYJH CIIOJYKH 32 MAaCOBHMH | YACTKY €JIEMEHTA Y CIIONYIIi 3a ii (hopMyIIoro.
4aCcTKaMH €JIEMEHTIB Vemanoenosamu xiMidHy (OpMYTy CHOJYKA 33 MAacOBHMH YacTKaMH
€JIEMEHTIB, [0 BXOJISTH JIO 11 CKIIaTy.
4.2. Bupaxenus MacoBa yacTka pO34MHEHOI PEHOBUHU Obuucnroeamu MacoBy YacTKy PO3YMHEHOI PEYOBHHU B PO3UYUHI, Macy
KUTBKICHOTO CKJIay (06’em) po3unHy Ta PO3YMHHUKA, MAaCy PO3UMHEHOI PEUOBUHHU.
pO3unHY (CyMilri) Buxonyéamu ~ oO4YWCIEHHS A7~ TPUTOTYBAaHHS  PO3YMHIB i3
KPHUCTAJIOTiIPaTiB.
4.3. PosB's3yBanHHS AnroputMu po3B'S3Ky 3amad 3a piBHAHHAM | OOuucirogamu 3a PIBHSHHSIM XIMIYHOI peakirii Macy, 00'eM (1is ra3y) abo
3aja4 3a peaxitii; BITHOCHUH BUXi IPOAYKTY peaKiii KUIBKICTh PEYOBMHU peareHTy abo MpOAYKTY 3a BiJOMOIO Macolo,
PIBHSHHSMUA 00’emoM (Isi Ta3zy) ab0 KUTBKICTIO PEYOBHHH IHIIOTO peareHry abdo
peaxiiii NPOAYKTY; BITHOCHHUH BUXIJ MPOIYKTY PEaKIIii.

Ycemanosnosamu ximiuny (Gopmyiny pedyoBHHU 32 KUTbKICHUMH JaHUMH
PO PeareHTH i MPOJAYKTH PEaKIIii.

Buxonyeamu oO0YUCIEHHs], SIKIIO PEYOBUHU MICTATH TOMIIIKK a00 HasBHI
B HQ/IJTHIIKY.

Posé'sisysamu  komOiHOBaHI
JITOPUTMIB).

3amadi (ToeqHAHHS He OUThIe JBOX
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JTOJATKH
Ta0auuss po34YMHHOCTI OCHOB, KHCJIOT, aM(OTePHUX TiAPOKCHUAIB 1 coJteit y Boai 3a 20-25 °C

HNonn, Ha
KL H" | NH” | Li" | Na* | K | Mg®" | Ca®" | Ba®" | A" | " | Zn®" | Mn®" | Fe*" | Fe'™ | Pb*" | Cu®" | Ni*" | Ag" | Hg™
AUCOIIII0E
CIIOJIyKa
OH p p p p M M p H H H H H H H H H — —
F p p M | p | P M M M M p p p M H M p p p #
Cr p p p| p | P p p p p p p p p p M p p H p
Br p p p| p | P p p p p p p p p p M p p H M
I p p p| p | P p p p p p p p p - M - p H M
S* p p p p p # # p # # H H H # H H H H H
SO;™ p p p p p p M M — — p M M - M - M H #
S04~ p p p| p | P p M H p p p p p p M p p M p
NO5’ p p p| p | P p p p p p p p p p p p p p p
PO, p p M p p M H H H H H M H H H # H H #
COs> p p p p p M H H - - H H H - H # M M -
CH;COO" | p p p p p p p p p p p p p - P p p P P

YMOBHI TO3HAYCHHS: «p» — peYOBMHA PO3YMHHA (PO3UMHHICTB Giibiue 1 T pevyounu y 100 r Bomwm);

«M» — pe4oBHHA MAIOpOo34rHHA (po3uuHHICTH — Bif 1 10 0,001 ry 100 T BoaN);

«H» — PEUOBHHA MTPAKTUYHO HEpo3urHHA (po3unHHicTh — MeHIIe 0,001 Ty 100 r Boan);
«—» — pEYOBHHA HE ICHYE;

«#» — pedoBHHA iCHYE, aJie pearye 3 BOJOIO; il pO3UMHHICTh BUBHAYUTH HE MOJKHA.

Psax akTuBHOCTI MeTaJIiB

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (H,) Cu, Ag, Hg, Pt, Au
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HaiinommpeHimi Ha3BU Ta CKJIAL AeSIKUX HEOPIraHIiYHUX PeY0BHH, CyMillleil Ta MiHepaJiB

Halinomupenima Ha3Ba pe4oOBUHU
abo cymirnri

XimiyHa popMysa peuoBUHH 200
KOMITOHCHTA (KOMIIOHEHTIB) CyMIIIi

HalinomupeHima Ha3Ba pe4oOBUHU
abo cymirnri

XimiyHa popMysa peuoBUHH 200
KOMITOHCHTA (KOMIIOHEHTIB) CyMIIIIi

KyxonHa (kam’siHa) CilTb NaCl Migauii Kynopoc CuSO; - 5H,O
Kayctuuna cona, inkuii HaTp NaOH 3ani3Huil Kynopoc FeSO, - 7H,0
KanpriimnoBana coma Na,COs I'ipka cinb MgSO, - 7H,O
Kpucranigaa coga Na,CO;-10H,0 AOMOKaJIi€eBUH TaJIyH KAI(SO4), - 12H,0
[TutHa (xapuoBa) cona NaHCO;3 [lepexuc BOJIHIO, IEPTIIPOITH H,0; (BoanHmi1 po3unH)
Hartpiiina cemitpa NaNO; WoHa HACTOSHKA I, (ciuproBUit pO3UMH)
Kauniiina cenitpa KNO; Hamatupuuii ciupr, amiauna Boga | NH; (Boguumit po3unn)
AwmiagHa cenitpa NH4NO; XJopHe BarHO CaCl(OCl), abo CaOCl,
Hamatup NH4Cl Po3unHHe ckIo Na,Si0O3

[1oTam K>CO; KpewmHili (HamiBIpoBiTHHK) Si

Kpeiina, Mapmyp, BarHsAK CaCOs3 KBapii, kBap1ieBHii mcok Si0,

Heramene BamHo CaO I'muHa, TIMHO3EeM, KAOJIIH AlLOs - 2S10; - 2H,O
["amene BamHO Ca(OH), CxJ10 (BIKOHHE) Na,O - CaO - 6Si0O,
Bamnasana Boga Ca(OH), (BoaHMi1 po3unH) Mamaxit (CuOH),COs3

Bopna kucinora H;BO; XJopHa BoJia Cl, (BoHUH pO3UMH)
Kopynn ALO; bpomna Bona Br, (Boguuit po3unH)
I'emarur (3ai3Ha pyna) Fe,0; BeproneroBa cinb KCIOs

Marnerur (3aJ1i3Ha pyJa) Fe;0,4 A30THa KHCJIO0Ta HNO;

CBUHIIEBHI CYpUK Pb;04 ConsiHa KucloTa HCI (Boguwmii po34unH)
CipuaHa KucioTa H,SO4 [InaBukoBa KHCIOTA HF (BonHuit po3unH)
Oneym po3unH SOz y H,SO4 Jlsmic AgNO;

Iime CaSO, - 2H,0 MapraHniiiBka KMnOg4

Anebactp CaSO4 - 1/2 H,O Kap06in, xanbIriit kap0Oina CaC,

Cyxuii i CO; (TBepauit) dochopHwmii aHTIIPHU]T P,0s

CipkoBOJIeHb H,S [TpocTuit cynepdocdar Ca(H,PO,); - H,O + CaSO, - 2H,0
Cipuucruii ra3 SO, IToxsiitamii cynepdocdar Ca(H,PQO,); - H,O
Yanwmii raz CO [TpenumiraT CaHPO, - 2H,0

I"a3, m0 3Becensie, 3aKUC a30Ty N,O CeuoBuHA CO(NH>)»

HlpI/IT FGSQ AMO(i)OC NH4H2PO4 + (NH4)2HPO4
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HajinommpeHnimi Ha3BU Ta CKJIAX AeSIKUX OPraHiYHMX PEYOBHMH Ta CyMille

Haiinomupenima Ha3Ba pe4oBUHU ab0

XimiuHa dopmyna

Haiinommpenima Ha3Ba pe4oOBUHU

XimiuHa dopmyna

cymimri
00JIOTHHH Ta3, pyTHUKOBHII ra3 CH4 Kkap0oJioBa KMCIIOTa, peHo CsHsOH
1300yTaH (CH3),CHCHj; MIKPUHOBA KUCJIOTA 2,4,6-TpuHiTpodeHon
130TICHTaH (CH3),CHCH,CHj; MypaIirHa KICI0Ta, (hopMiaTHA KUCIOTA HCOOH
HEOIlEHTaH (CH3)4C OILITOBA KUCJIOTA, alleTaTHa KUCIO0Ta CH;COOH
1300KTaH (CH3);CCH,CH(CHs), MPOIIOHOBA KKCI0Ta, mpomnionarHa kuciora | CH;CH,COOH
METHJICHOBA TpyIia —CH,— HaTpil hopmiar HCOONa
niapreatym(I) anerunenin AgC=CAg MarHiii popmiar, maraiid qudopmiat (HCOO),Mg
JMHATPIN alleTHIICHIT NaC=CNa HaTpIH anerar CH;COONa
JTIABIHLT CH,=CH-CH=CH, KaJbI[i ameTar, KaJabliil JlameTar (HCOO),Ca
i30TpeH CH,=C(CH;3)CH=CH, MOJIOYHA KHCJIOTA, JIAKTaTHA KHCJIO0Ta CH;CH(OH)COOH
METUITXIJIOPU]L CH;Cl [IaBJIeBa KMUCJIOTA, OKcaJlaTHA KUCJIOTa HOOC-COOH
STHIIXJIOPH]L C,H5Cl JMHATPIN OKcajar NaOOC-COONa
MPONUIXIOPH CH;CH,CH,Cl MeTuidopmiar HCOOCH;
130TPOTIUIXJIOPU]T (CHj3),CHCI erundopmiar HCOOC,Hs
xs0podopm CHCl; METHJIAIeTaT CH;COOCH;
fonodopm CHI; eTHJIaleTaT CH;COOC,Hs
BIHUTXJIOPHU]T CH,=CHCI HATpil MeTUIAT CH30Na
METWJIOBUH CHUPT, AEPEBHUMN CIIUPT CH;0H HaTpiil eTmiar C,HsONa
€TWJIOBUM CIIMPT, BUHHUN CIIUPT C,HsOH TJIFOKOHOBA KHUCJIOTA HOCH,(CHOH),COOH
MPOMNIJIOBUHA CITUPT CH;CH,CH,0OH copOit HOCH,(CHOH)4CH,0OH
130TPOMUIOBHNA CIHPT (CH;3),CHOH caxapHa KHCJIOTa HOOC(CHOH)4,COOH
JTMMETHIIOBUH eTep CH;0CH; KaJIBI[il caxapar Ci2H»,041-Ca0O
JeTUIIOBUH eTep, MIeTHIIOBHU edip C,Hs0C,H;5 TJIIMH, aMiHOOIITOBA KHCIIOTa NH,CH,COOH
MYpamuHUi aabaeria, GopManbIeriy HCHO aJIaHIH, 0-aMiHOTIPOITIOHOBA KUCIIOTA CH3;CH(NH,)COOH
bopmaitin 36—37% po3zuun HCHO MIPOKCHIIIH (CcH702(ONO2)3)n
aleToH CH;COCH; KJIITKOBAHA (C6H1005)n

HITPOTJILEPHH, TPUHITPOTIIIIEpPUH

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