HPOT'PAMA CIIIBBECIAH

3 XIMII

JUISL BCTYITY HA TIEPIINN KYPC HABUYAHHS
J1O0 HALIIOHAJIbHOI'O VHIBEPCUTETY «JIbBIBCBKA IIOJIITEXHIKA»

[Iporpama mpu3HaveHa JJIs1 TPOBEICHHS CIIBOECIAM 3 XiMii.

['0710BHOIO METOIO MPOBEACHHS CHiBOECIIM € 00'€KTUBHE Ta HEyNepeKeHE OLIHIOBAHHS PIBHS HAaBYAJIBHUX JOCATHEHB OCiO,
aKkuM 3akoHOM Ykpainu «IIpo crtaryc 1 couianbHUN 3aXHCT IPOMAJSIH, SIKI MOCTPaXaalu BHACIIIOK YOpHOOUIBCHKOI KatacTpodu»
HaJaHEe MPaBO BCTYMHUTH JI0 BUILOTO HABYAIHHOTO 3aKIaay Y KpaiHu.

CmiBbeciia 3 XiMii — cnoci0O nepeBIpKU:

® 3HAHHS BCTYIMHUKAMU HAaWBAKIIMBIIINX 3aKOHIB 1 TEOPiH XIMii;

® BOJIOJIIHHA XIMIYHOIO MOBOIO, BMIHHSI KOPUCTYBAaTHUCA Ha3BaMU 1 CUMBOJIAMH XIMIYHUX €JE€MEHTIB, Ha3BaMU MPOCTUX 1 CKIAJHHUX
PEYOBUH;

® BMIHHS CKJIaJaTH XIMIYH1 (DOPMYJIHU 1 pIBHSHHS XIMIYHUX PEAKLiH, pO3B'I3yBaTH PO3PAXyHKOBI Ta EKCIEPUMEHTAJIbHI 3a/1a4l;

® PO3yMIHHS 3B'SI3Ky MIXK CKJIaJIoM, Oy/I0BOI, (PI3UYHUMHU 1 XIMIYHMMHU BJIACTUBOCTSIMU PEUYOBHUH, CrocoOamu ix A00yBaHHS,
rayy3sMH 3aCTOCYBAaHHS;

® 3HAaHb MPO HANBAXJIMBIIII MPUPOJIHI T MITYYHI PEUOBUHH, iX OyI0BY, criocobu 10OyBaHHS Ta raixy3i 3aCTOCYBAHHS;

® PO3YMIHHSI HAYKOBUX OCHOB NIEBHUX XIMIYHUX BUPOOHHUIITB;

® 0013HAHOCTI 3 JESIKUMHU €KOJIOTTYHUMU MPoOIeMaMu, TTOB'I3aHUMHU 3 XIMI€IO;

® PO3YMIHHS POJIi XIMii Y PO3B'sI3aHHI TJI00ATILHUX TTPOOIJIEM JIFO/ICTBA.

[Iporpamy cmiB6eciau 3 XiMii po3poOJIeHO HA OCHOBI YMHHHMX HaBUANLHUX Tporpam 3 ximii 1is 7—9 kmaci (K.: Ipminb: [epyH,
2005) Ta 10—11 xyaciB 3araibHOOCBITHIX HaBuaabHKX 3akiaaiB (TepHomine: Manapisenp, 2011).

[Iporpama st mpoBeneHHsI CIiBOECiiA 3 XiMii OPIEHTYETHCSI HA OCSATHEHHS JEp>KaBHUX BUMOT JIO PIBHSI 3arajbHOOCBITHBOI
MIATOTOBKM YYHIB 3araJlbHOOCBITHIX HaBYalbHUX 3akiafiB. [Ipym 1poMy BaxMBE HE JIMILIE 3aCBOEHHS YYHSMM XIMIYHHUX TMOHSTH,
3aKOHIB, TEOPIi, a i OCMUCJIEHE BUKOPUCTAHHS! HUMU 3HaHb, (POPMYITIOBAHHS OLIIHHUX CY>KEHb, BUSBJICHHS BJIACHOT MO3UIIIT y PI3HUX
KUTTEBUX CHTYAIlisIX.

Marepian nporpamu Jijisi MPOBEACHHS CIiBOECIIM PO3MOAUICHO HA YOTUPHU TeMaTH4H1 OJI0KH: «3araibHa XiMmisny, «Heopraniuna
xiMisy, «Opraniuda ximis», «O0UYUCIeHHs B XiMIi», SIKI B CBOIO Yepry pO3MOJLJICHO 3a PO3AUIaMHU 1 TeMaMu. Y KOXXHOMY PO3JLIi
repesiyeHo 3HaHHs, IKUMU MalOTh BOJIOJIITH YYAaCHUKHY 30BHIITHBOTO HE3aJIEKHOTO OI[IHFOBAHHS.



VY mepeniky BUMOT, HaBeJIeHUX y KOJOHII «[IpeameTHi BMIHHS Ta CIOCOOM HABYANbHOI TISJIBHOCTI» AETAIBHO PO3KPUTO 00CAT
BHUMOT JI0 3HaHb Ta YMiHb 3 KOKHOTO PO3JUTY 1 TeMU. Y Mporpami s MPOBEAEHHS CHiBOECiIM 3 XiMii BUKOPUCTAHO HOMEHKIIATYPy
XIMIYHUX €JEMEHTIB 1 PEYOBHH, a TaKOXK TEpMiHOJOT0, ki BiAnoBigaroTe HACTY 2439-94: Enementu XiMiuH1, pEYOBHHH IPOCTI.
Tepminu ta BuzHauenns. — K., Jlepxkcnoxkuscrannapt Ykpainu — 1994. [{poro cranaapty Oynie ZOTPUMAHO 1 B 3aBJIaHHSIX TECTY 3
X1MIi.

Ha3Bu opraniyHux cnoJiyk BiJIOBIIal0Th ocTaHHIM pexkomeHaamism IUPAC.

VY mporpami aiis npoBeAeHHs CriBOeCiI 3 XIMii BUKOPUCTAHO CKOPOUYEHHS «H. y.» — HOpMasibH1 yMoBH (TeMmrepatypa 0 °C,
tuck 101,3 xIla a6o 760 mm pT. cT.).

BianoBigHo 10 MXKHAPOJAHHMX CTAaHIAPTIB JJIsI TO3HAYEHHS KUIBKOCTI pEYOBHMHHM MOYKHA BUKOPUCTOBYBATH JiTepH N abo v. s
MMO3HAYEHHS TEIJIOBOTO €(PEKTy peakilii CiIiJi BUKOPUCTOBYBATH Mo3HaueHHS «AH».

[lin 4ac MiArOTOBKM N0 MPOBEACHHS CHMIBOECIIM 3 XIMil PEKOMEHJOBAaHO BUKOPHUCTOBYBATH JIOBIIHMKOBI  TaOmuIl, SK1
HaBeJCHO Yy noaaTtkax «PO3UMHHICTH KUCIIOT, COJiel, OCHOB Ta aM(oTepHux rigpokcuaiB y Boai 3a 20—25 °Cy, «Psa akTUBHOCTI
MeTaniBy, «HailmommpeHini Ha3BU Ta CKJIAJ JESKUX HEOPraHIYHUX PEYOBUH, CyMIIIEH Ta MiHepaliBy, «HalinmommupeHin Ha3BU Ta
CKJIaJ] IESIKUX OPTaHIYHHUX PEYOBUH Ta cyMmiliei», «llepenik peKOMeH1I0BaHOT HaBYAJIbHOI JIITEPATY P .



n/n

Ha3ssa posainy,
TeMH

3HaHHA

IIpenmeTHi BMiHHSA Ta CIOCO0OM HABYAJIbHOI TiAJILHOCTI

1. 3araabHa ximis

1.1

OcHOBHI XIMIi4HI
noHATTI. PeuoBrHa

[TonsTTss peyoBwHa, (i3uyHE TiJIO, MaTepial,
IpocTa pedyoBMHA (MeTasl, HEMETal), CKJIagHa
pEYOBHMHA, XIMIYHUW e€JIeMEHT; HauapiOHimI
YACTUHKH PEYOBUHU — aTOM, MOJICKYJa, HOH
(katioH, anioH). Ckmam peyoBUHU (SKICHUH,
KUTbKICHHIA). BalleHTHICTh XIMIYHOTO €JIeMCH-
Ta. XiMiuHa (HaWTpoCTia, iICTUHHA) 1 Tpadi-
Ha (cTpykrypHa) (opmynu. Dizuvne sBHIIE.
BinHocHi aTOMHa 1 MOJIEKyJIsipHa MacH, MOJISIp-
Ha Maca, KUIbKICTh pe4oBUHU. OIUHUII BHMi-
PIOBaHHSA KUTHKOCTI pEYOBHHU, MOJISIPHOT MacH,
MOJIIPHOTO 00’€My; 3HaYEHHS TeMIlepaTypu U
TUCKY, SIK1 BIJIMOBIAaI0Th HOPMAIbHUM yMOBaM
(H. y.); MOIsIpHHI 00’€eM rasy (3a H. y.). 3aKOH
ABoraapo;  uyucio  ABOraapo;  cepenHs
BITHOCHa MOJIEKYJIS[pHa Maca CyMilll rasis,
noBiTpa. MacoBa yacTka eneMeHTa y CIOIyIl.

Crnadamu GpopMysv CIIOTYK 32 3HAYECHHSIMH BAJICHTHOCTI €JIEMEHTIB.
3anucysamu xiMiuyHi Ta rpadiuni (CTpyKTypHi) HOpMYIH PEUOBHH.
Pospisnamu ¢i3uuni Tina 1 peYOBHHH; MPOCTI Ta CKIATHI PEYOBUHHU;
€JIEMEHTH 1 IPOCTI PEUOBMHH; METAIU 1 HEMETAIIU; aTOMH, MOJICKYJIH Ta
HoHu (KaTiOHHW, aHiIOHHW); (I3MYHI Ta XIMIYHI BJIACTHBOCTI PEYOBHHH;
¢bi3uyHi ABUIIA Ta XIMiYHI peakilii; HaWOpOCTIlly Ta iICTUHHY (OPMYIH
CIOJYKH.

Busnauamu BaneHTHICT €JIEMEHTIB y OIHAPHUX CIIOTyKaX.

Ananizysamu siKicHUN (€IeMEHTHHI) 1 KUIbKICHUIM CKJIaJl PEUYOBUHU 3a ii
XIMIYHOIO (hOPMYIIOTO.

1.2

XimiyHa peakIlis

XiMIYyHa peaklis, cxema peakuii, XiMI4He
piBHSIHHA. 3aKOHU 30€peXeHHS Macu PEYOBUH
M 4Yac XIMIYHOI  peakiii, 00’ eMHHUX
CHIBBIIHOIIIEHh Ta3iB y XIMIYHIA peakiiii.
30BHIIIHI €eKTH, 1110 CYIPOBOKYIOTh XIMIYHI

peakiii. I[IOHSATTS  OKHCHHMK, BIJHOBHUK,
OKHCHEHHSI, BIJHOBJCHHS. THIHM XIMIYHHX
peakmiii.  [lIBuakicTh  XiMiuHOI  peakIii.
Karamnizatop.

3anucysamu cxemu peakiliid, XIMIYH1 PIBHSHHS.

Pospisnuamu tanu peaxuii 3a KUIBKICTIO PEareHTiB 1 MPOAYKTIB (peakiii
CIIOJIYYEHHS, PO3KJIanay, OOMIHYy, 3aMIIeHHs), 3MIHOK  CTYIEHs
OKHCHEHHS eIeMEeHTIB (peakilii OKMCHO-BIAHOBHI Ta HE OKMCHO-BIJHOBHI),
TEIUIOBUM e(eKkToM (peakiii eK30TepMiuHl, €HAOTEpPMIiuH1), HampsMOM
nepeOiry (peakiii 000poTHI, HEOOOPOTHI).

Busnauamu B OKMCHO-BITHOBHIN peakilii OKUCHUK 1 BITHOBHHK, MPOLIECH
OKHCHEHHS 1 BITHOBJICHHSI.

Ananizyeamu BIUTMB KOHIICHTpAIlli PEareHTIB, BEJIMYMHH TOBEPXHI 1X
KOHTAaKTY, TEMIIepaTypH, KaTajizaTopa Ha MBUIKICTh XIMIYHOI peaKIii.
3acmocoeysamu 3akoH 30€peKEHHS MacH PEYOBHH JUIS TIEPETBOPEHHS
CXEMHU peakiii Ha XiMiuyHe PiBHSIHHS.

Buxopucmosysamu MeToi eNeKTpOHHOTO OajaHcy Ui TepEeTBOPECHHS
CXEMH OKHCHO-BITHOBHOI peaKIlii Ha XiMIYHE PiBHSIHHS.




1.3

[Tepiognunmii 3aK0H
1 mepiogndHa
cHCTEMa XIMIYHUX
€JICMEHTIB
. 1. MenpaeneeBa

[lepiomnunuii 3akoH (cydacHe (GopmyroBaH-
Hs1). CTpyKTypa KOPOTKOT'O 1 JOBrOro BapiaHTiB

MepioMYHOT  CHUCTeMH; TEepioau,  TpYIH,
niarpynu (ronoBHi, mnoOiuHi). [lopsaxoBwuii
(aToMHHMII) HOMEp €JEeMEHTa, PO3MIIICHHS

METAJIYHUX 1 HEMETaJIYHUX EeJEMEHTIB Yy
MeploUYHIA CUCTeMI, Tepiojax 1 Tpymnax;
JYXHi, JTy)XHO3EMEIIbHI, I1HEPTHI EJIIEMEHTH,
TaJIOTCHH.

Po3spiznamu B nepionuuHii cucTeMi MEepioan, TPYIH, TOJIOBHI Ta MOOIYHI
HOiATPYNH; METaliYHI Ta HEMETaliyHi eJEeMEHTH 3a iX IOJIOKEHHSIM Yy
MepiOIMYHIA CUCTEMI.

Bukxopucmosysamu indopmariro, 3aKiaieHy B MePiOJUIHIN CUCTEMI, IS
BU3HAYCHHS TUNy eJeMeHTa (MeTamiyHuil a00 HEMETaTIYHHKA €JIEMEHT),
MaKCHUMAaJIbHOTO 3HAY€HHsS HOTr0 BaJCHTHOCTI, TUIY MPOCTOi PEYOBUHH
(metasm abo HemeTan), XIMIYHOTO XapakKTepy OKCHAIB, TiIPOKCHIB,
CHOJYK eJIeMeHTiB 13 ['izporenom.

Ananizyeamu 3MIHA BJIACTHBOCTEH NPOCTHX PEUOBHH 3aJICKHO BiJ
PO3MIIIEHHS €JIEMEHTIB y nepiojiax, MiArpynax, Ipyu nepexoai Big 0IHOTO
nepioay A0 1HIIOTO.

1.4

bynosa atoma

Ckrnag atoma (siApo, €JIEKTPOHHA OOOJIOHKA).
[ToHATTS HYKJIOH, HYKJiJ, 130TOIM, MPOTOHHE
YHCII0, HYKJIOHHE YMCII0, OpOiTaib, eHepreTHY-
Hi piBEHb 1 MiJAPiBEHb, CIAPECHHUH 1 HEeCIIapeHU
CJIIEKTPOHH, paaiyc aroma (TMpOCTOro HOHA);
OCHOBHUH 1 30ymKkeHuit cranu aroma. CyTHICTh
sBula paxmioaktuBHocTi. Popmum S- 1 p-
opOiTaneil, po3MilleHHS  p-opOitanmeit y
POCTOPI. [TocnigoBHICTH 3aMIOBHEHHS
€JIGKTPOHAMM €HEPreTUYHUX PIBHIB 1 MiAPIBHIB
B aromax eneMeHTiB Ne 1—20, enekTpoHHI Ta
rpa¢iydi ¢GopMyaM aToMiB 1 HMPOCTHX HOHIB
enemenTiB Ne 1—20.

3anucysamu enekTpoHHi Ta rpadiuHi GopMyIH aTOMIB i IPOCTUX HOHIB
enemeHTiB Ne 1—20, aToMiB HEMETAIYHUX €JIIEMEHTIB 2-ro 1 3-To
nepioniB y 30y/UKEHOMY CTaHi.

Busnauamu cxnan snep (KUTbKICTh MPOTOHIB 1 HEHTPOHIB y HYKIiI) 1
SJIEKTPOHHUX OOOJIOHOK (E€HEPreTUYHHX pIBHIB Ta MiJIPIBHIB) aTOMIB
enemeHTiB Ne 1—20.

Tlopisuosamu paaiycu aTOMIB 1 POCTUX HOHIB.

Ananizysamu 3MiHU pajlyciB aTOMIB y Mepiojax i miarpymax.

1.5

XIMIUYHHUHT 3B’ 130K

OCHOBHI THUIIKM XIMIYHOTO 3B’SI3Ky (HOHHHI,
KOBaJICHTHHIA, BOJHEBHUIA, METaTIqHMH ).
XapakTEpUCTUKH KOBAJIEHTHOTO 3B SI3KYy —
KpaTHICTb,  €Hepris, MOJsIpHICTh.  Tumm
KPUCTATIYHUX TPATOK (aTOMHI, MOJIEKYJSpHI,
HOHHI, MeTajiuHi); 3aJeXHICTh (PIBUYHUX
BJIACTUBOCTEN pE4OBUHU BiJ| TUITY
KpUCTAJIIYHUX IpaTok. EnextponHa ¢opmyna
MOJIeKyH. EJeKTpoHeraTuBHICTh €JIEeMEHTAa.
CTyniHb OKHCHEHHS €J€MEHTa B PEUOBHHI.

Cknaoamu enekTpoHH1 (pOpMyIH MOJEKYJ, XIMIYHI (OPMYJIU CHOJYK 3a
CTYNEHSIMU OKHCHEHHS eJIEMEHTIB, 3aps1aMH HOHIB.

Pospisnamu BaleHTHICTb 1 CTYIIHb OKUCHEHHS €JIEMEHTA.

Obuucnroeamu CTyiHb OKMCHEHHS €JIEMEHTA y CIIOJIYIII.

Busnauamu KpaTHICTb, TMOJNAPHICTb YU HEMOJAPHICTh KOBaJIEHTHOTO
3B’SI3KY MI’)K @aTOMaMHU.

IIpoeno3yéamu TUT XIMIYHOTO 3B’SI3KY B CHOJYI, (hi3UMYHI BIACTUBOCTI
PEUOBHHU 3 ypaxXyBaHHSM THITY KPUCTAIIYHUX IPATOK.




1.6

CyMiIni pe4oBHH.

CymMimri ogHOpiaHI (PO3YMHM) Ta HEOTHOPITHI

Cxnadamu cxXeMu eJEKTPOJIITHYHOI JMCOoIialii OCHOB, KHCJIOT, COJICH;

Pozunnun (cycriensis, eMyJbCis, miHa, aepo30Jib). MacoBa | HOHHO-MOJICKY/ISIPHI ~ PIBHSHHS 3a MOJICKYJIAPHHUMH — PIBHSHHSMH 1
1 o0’emHa (sl ra3y) 4YacTKM PEUYOBMHU B | MOJICKYJISIPHI PIBHSHHS 32 HOHHO-MOJIEKYJISPHUMH PIBHIHHSIMU.
cymimn. Meroagu  po3miieHHs  cymimied | Po3piznsamu OJHOPIIHI Ta HEOAHOPIIHI CyMilli Pi3HUX THIIIB; po30aBIIeHi,
(BimcToroBaHHS, (UIBTpyBaHHS, IEHTPUQYTY- | KOHIICHTPOBAHI, HACH4YeHl, HEHACHYCHI PO3YMHH, CJICKTPOIITH ¥
BaHHS, BUIAPIOBaHHS, MeperoHka). [IOHATTS | HEENEeKTPOIIITH, CHIIbHI Ta CIIA0Ki €IEKTPOIIITH.
pPO34YMH, PO3YMHHUK, PO3YMHEHA PEUYOBHHA, | Buznauamu MOXIUBICTH Mepediry peakirii oOMiHy MiX €JIEKTPOJIiTaMU B
KPUCTAJIOT1IpaT, €JICKTPOJITHYHA TUCOLAIis, | PO3YUHI.
€JICKTPOJIIT, HEEJCKTPOJIT, CTYIiHb EJIEKTPO- | Ananizyeamu BIUTMB OYJOBU PEUOBHH, TEMIIEpATypH, TUCKY (17151 Ta3iB) HA
JTUYHOI  Jaucomiamii, HOHHO-MOJIEKYJISpPHE | iX PO3YMHHICTH y BOJI; MEXaHI3MHU yTBOPEHHs HOHIB MpHU PO3UMHEHHI Y
piBHSHHA. MacoBa 4YacTKa  PO3YMHEHOI | BOJI €NEeKTPOIITIB HOHHOI Ta MOJEKYISPHOI OYJOBH.
pedoBHHHM y po3unHi. BynoBa Monexkynu Boau; | 3acmocogyéamu 3HaHHS sl BUOOPY METONY pO3AUICHHS OJHOPITHOT a00
BOJHEBHI 3B’S30K y BOJl. 3abapBlieHHS | HEOIHOPIIHOI CyMillli pEYOBHUH.
IHAMKATOpiB  (YHIBEpCAJIBHOTO,  JIAKMYCY,
denondraneiny, METHIOpaHXKY) B KHCIOMY,
JY)KHOMY 1 HEUTpaTbHOMY CEpeIOBHIIAX.
Peakiiii 0OMiHYy MK €JIEKTPOJIITAMH Y PO3UHHI.
2. Heopraniuuna ximis
2.1. OCHOBHI KJ1aCH HEOPTraHIYHHUX CIOJIYK
2.1.1. Oxcuan BusnauenHs, Ha3Bu, Kiacudikauis okcuniB, | Ckradamu  XiMiuHI  (QOpPMYJIM  OKCUIIB; PpIBHSHHS  peakiiil, sKi

XIMIYHI BIIACTHBOCTI COJIETBOPHUX OKCHUIIIB,
crocoOu 100yBaHHS OKCHIIB

XapaKTepU3yl0Th XiMiUHI BIACTHBOCTI COJIETBOPHUX OKCHUIIB (B3a€MOIs 3
BOJIOIO, OKCHJAMH, KHCJIOTaMH, JyraMH), CHocoOu NO0OyBaHHS OKCHIIB
(B3aeMojlil MPOCTUX 1 CKJIAJHUX PEUOBHH 13 KHCHEM, PpO3KJIaJaHHsI
HEPO3YMHHUX OCHOB, JISSIKMX KUCIIOT 1 COJIEH il Yac HarpiBaHHS).
Haszueamu okcnau 3a iXHIMUA XIMIYHUMH (POPMYITaMHU.

Busnauamu dopmynu okcuniB cepen GopMyll CHOIYK IHIIMX BHBUEHUX
KJIaCiB.

Pospisusmu wueconersopui (CO, N,O, NO, SiO) i coneTBOpHi OKCHIA
(KUCNOTHI, OCHOBHI, aM(OTepH1).

Ilopiéniosamu 3a XIMIYHMMH BJACTUBOCTSIMH OCHOBHI, KHCIJIOTHI Ta
amdoTepHi (Ha mpukiIagax okcuaiB LIMHKy Ta ANIOMIiHIIO0) OKCHIIH.
Bcmanoesniosamu 3anexxHICTh BIACTUBOCTEH OKCHIB BiJl TUIY €JIeMEHTa 1
XIMIYHOTO 3B 513Ky B CIIOJIVIII.




2.1.2.

OcHOBU

Busnauenns (3aranpHe Ta 3 TODNISIY
€JICKTPOJII TUYHOT nucoriarii), Ha3BH,
kiacudikaiisi, XiMigyHi BIACTHBOCTI, CIOCOOH
00YBaHHSI OCHOB

Cknadamu XximiuHi (OPMYIM OCHOB; PIBHSHHS peakiid, sKi Xapakre-
PHU3YIOTH XIMIYHI BJIACTUBOCTI JIYTiB (B3a€MOJIisl 3 KHCIOTHUMHU OKCHIAMH,
KHUCJIOTAMH Ta COJSIMA B PO3YHMHI) Ta HEPOUYMHHHUX OCHOB (B3a€MOIS 3
KHCJIOTaMH, PO3KJIaJIaHHA I11]] Yac HarpiBaHHs;), CIIocoOu JO0OyBaHHS JIYTiB
(B3aeMOIis JTY>)KHUX 1 JIY’)KHO3EMEIbHHUX (KpIM Martiro) MeTajiB i3 BOOIO,
OCHOBHHUX OKCHJIIB JIY)KHUX 1 JIY)KHO3EMEJIbHHUX €JIEMEHTIB i3 BOJIOIO) U
HEPO3UYMHHUX OCHOB (B3a€MOJIisI COJICH 13 TyramMu B PO3UHHI).

Hasueamu ocHOBHU 3a IXHIMHU XIMIYHUMHU (HOPMYJIaMHU.

Busnauamu ¢dopmynu ocHOB cepen (OpMyJT CHOJYK IHIIMX BHUBYEHUX
KJIACiB.

Pospiznsamu po3dnHHi (JIyTH) Ta HEPO3YUHHI OCHOBH.

Ilopigniosamuy XiMI4HI BJIACTUBOCTI PO3YMHHUX (JIYTiB) 1 HEPO3UMHHUX
OCHOB.

2.1.3.

Kucnoru

BusHaueHHss (3arajibHe Ta 3 MOTJISAY
CJIeKTPOTITHIHOL JUcolianii), Ha3BHU,
kiacudikaris, XiMidHi BJIACTUBOCTI, CIIOCOOH
TO0OyBaHHS KUCIIOT

Ckraoamu  XiMi4H1  (QOpPMYIM  KUCJIOT; PIBHSHHSA  peakiiil, sKi
XapaKTepPU3yIOTh XIMIYHI BJIACTHBOCTI KHCIOT (B3a€EMOisS 3 METAJaMH,
OCHOBHMMH OKCHJIaMH, OCHOBaMH Ta COJSIMH B PO3UWHI) Ta CIIOCOOM iX
noOyBaHHS (B3a€MOJIiST KUCJIOTHHX OKCHIIB 13 BOJIOIO, HEMETAlliB i3
BOJIHEM, COJICH i3 KHCIIOTAMH).

Ha3zueamu xucnotu 3a iXHIMU XIMIYHUMHU (HOPMYIIaMHU.

Busnayamu Qopmynu Kucinot cepen (HopMyia CIOJIYK IHIIMX BUBYEHHUX
KJIaciB, BAJICHTHICTh KUCJIOTHOTO 3AJIMIIKY 32 (POPMYIIOI0 KUCIOTH.
Pospisnamu KUCAOTH 3a CKIag0M (OKCUI€HOBMICHI, O€30KCHI€HOBI),
3MAQTHICTIO [0 €JIEKTPOJITUYHOI Jaucouianii (CuibHI, ciabki) Ta
OCHOBHICTIO.

2.14.

Comi

Busnauennss (3aragpHe Ta 3 MOTIIALY
€JIeKTPOJIITUYHOT Jucorrianii), Ha3BH,
Kkjacuikaiisi, XIMIYH1 BJIACTHUBOCTI, CIIOCOOH
no0yBaHHS CONEi

Cknadamu XiMiuHi (OPMYNIH CEpellHIX Ta KUCIUX COJIeH; PIBHSHHS pe-
aKIi{, K1 XapaKkTepHU3ylTh XIMIUHI BJIACTHUBOCTI CEPEIHIX coiiel (B3ae-
MOJISl 3 MeTajlaMU, KHUCJIIOTaMU — XJIOPUJIHOIO, CYJb(aTHOI0, HITPATHOIO,
Jyramu, COJIIMU B PO3YMHI) Ta CIIOCOOM iX JOOYBaHHS (B3a€MOJisl KMCIOT
13 MeTajlaMH, OCHOBHHX OKCHJIB 13 KHCJIOTaMH, KHCJIOTHUX OKCHIIB 3
JAyramu, JIyTiB i3 KHCIOTaMH, COJIEW 13 KHUCIOTaMH, COJeH i3 JIyramu,
KUCJIOTHUX OKCHIIB 3 OCHOBHHMMHM OKCHIAMH, COJIEH 13 COJAMH, COJIEH 13
MeTanaMu (peakxiii 3IHCHIOITh y PO3YMHAX ), METANIB 13 HEMETaJIaMH).
Hazusamu cepeani Ta KUCH1 COMl 3@ IXHIMU XIMIYHUMHU (HOPMYJIaMHU.
Busnauyamu $hopMynu cepeiHixX Ta KMCIHX colieil cepea Gopmys CHONYK
IHIIMX BHBYEHHX KJIACIB.

Pospiznamu 3a ckiaa oM cepeiHi Ta KUCIi COJi.




2.15.

AMOpoTepHi CIIOTYKH

SBume amdorepHocTi (Ha  MpUKIAagax
OKCHJIIB 1 TIAPOKCHUIIB); XIMI4YHI BIAaCTHBOCTI,
crocoou n00yBaHHS amM(oTepHUX
T1IPOKCHIIB

Cknadamu piBHSHHS peakiliii, SKi XapakTepU3yIOTh XiIMiYHI BJIACTHBOCTI
OKCHIIIB 1 TimpokcuaiB AmtoMiHito Ta I[{uHKYy (B3aeMofis 3 KHUCIOTaMH,
Jayramy) Ta crnocoOu no0yBaHHA TinpokcuaiB AmoMiHito 1 LluHKY
(B3aeMoOJIisl COJICH IUX EJIEMEHTIB 13 JyraMd B PO34YMHI, QJIIOMIHATIB 1
LIMHKATIB 13 KUCJIOTAMH ).

2.1.6. | I'enernuni 3B’s13KM MiXK KJIJaCaM{ HEOPraHIYHUX CHOIYK Cknadamu piBHSHHA peakUid MDK HEOpPraHIYHUMH CIOJYKaMHU PI3HHUX
KJIACiB.
Ilopignosamu XiMi4H1 BIACTUBOCTI OKCHJIIB, OCHOB, KHCIIOT, aM(pOTEPHUX
T1APOKCHIIB, COJICH.
Yemanosnosamu 3B’A3kM MK CKJIQIOM 1 XIMIYHUMH BJIACTHBOCTSAMU
OKCHUJIIB, KHCJIOT, OCHOB, aM(OTEpPHHX TIAPOKCHIIB, COJICH; TECHETHUYHI
3B’3KM MK MPOCTUMHU PEYOBHHAMHU, OKCHIAMH, OCHOBAMH, KHCJIOTAMHU,
aM(pOTEPHUMHU TiTPOKCHIAMH, COJISIMH.
2.2. MeraniuHi eJleMeHTH Ta iXHi cnoayku. Mertaym
2.2.1. 3aranpHi BigoMocTi | [TonoskeHHS ~ MeTamiYHUX  €JIEMEHTIB y | Busnauamu monoxeHHs METaIIYHUX €IEMEHTIB y MePIOUYHIi cucTeMi.
PO MEeTalivYHi nepioanIHIN CHUCTEMI; 0co0IHMBOCTI | Xapakmepu3zyéamu METATIYHUH 3B'A30K, METANIYHI KPUCTAJIYHI TPATKH,
€JIEMCHTH Ta eIEeKTPOHHOI OyIOBM aTOMIB METaNiyHMX | (Pi3U4HI BIACTUBOCTI METAIIB.
MeTalln €JIEMEHTIB; 0COOJIMBOCTI METATIYHOTO 3B’SI3KY; | Po3pisHamu MeETalidHi Ta HEMETalidyHI eJEeMEHTH 3a EJICKTPOHHOIO
3arajibHl  (I3MYHI Ta XIMI4HI BJIACTUBOCTI | OyJJOBOIO aTOMIB.

MeTaliB, 3arajibHl ClocoOu iX JOOyBaHHS; Pl
AaKTUBHOCTI METalliB; sIBUIE KOpo3ii, crocobu
3aXMCTy METaNliB BiJ] KOPO3ii; CIIJIaBU HA OCHOBI
3aii3a (4aByH, CTalb).

Cxnadamu eneKkTpoHHI (OpPMYyTH aTOMIB METAIIYHUX EJIEMEHTIB —
Jlitito, Harpito, Marnito, Amominito, Kamito, Kamsiito, ®epymy;
PIBHSIHHA peakuid, fKi XapakTepu3ylTb XIMIYHI BJIaCTUBOCTI METaJliB
(B3aeMojiis 3 KUCHEM, raJlOT€HaMH, CipKOI0, BOJOI0, PO3UMHAMHU KHCJIOT,
JyTiB Ta coiyieil) 1 cnocodu ix 1oOyBaHHS (BIIHOBJIEHHS OKCHJIIB KOKCOM,
kapOoH(Il) okcuaoM, BogHEM, METAOTEpMisl (aTIOMOTEpMis)); PIBHSHHS
peaxiii, siki BiI0OYBalOThCs M1]] 4ac BUPOOHUIITBA YaBYHY 1 CTaJIl.
Tloscnioeamu 3aneXHICTh XIMIYHOT aKTUBHOCTI METAIliB BiJl €lIEKTPOHHOI
OyZ0BHU iX aTOMIB; CyThb KOpO3ii MeTaliB; XIMIUHI IEPETBOPEHHS IiJl Yac
BUPOOHHUIITBA YaBYHY 1 CTaJIl.

IIpocno3zysamu MOXIUBICT TEpediry XIMIYHHUX peaklii MeramiB i3
BOJIOI0, PO3UYMHAMHU KHUCIIOT, COJIeH, JIYTIB.




2.2.2. JlyxHi Ta XiMi4yHI BIACTHBOCTI HATpIilO, Kajilo, MarHiwo, | Xapakmepuzysamu nonoxenns Harpiro, Kamnito, Marnito, Kansiito B
JTY’)KHO3EMEJTbH1 KaJIbI[i0; Ha3BU Ta (POpMyJIH HAaWBAKIIMBIMIMX | MEPIOAUYHIN cHUcTeMi, (i3MYHI BIACTUBOCTI HATPIIO 1 Kajilo, MarHirmo i
€JIeMEHTH CIIOJTYK JIY)KHHX 1 JIY)KHO3EMEIIbHUX €JIEMEHTIB; | KallbIif0, BHIUA TBEPIOCTI BOJM — THUMYACOBY, ab0 KapOOHATHY;
3actocyBaHHa  cnoiyk  Hatpiro, Kamito, | mocTiliHy, 3araipHy; 3acToCyBaHHS oOKcuaiB MarHito 1 Kambiito,
Marnito, Kanpuito; ximiuni ¢opmynu 1 Ha3Bu | rizpokcuaiB Harpiro, Kamito, Marsiro i Kanbmiro.
HaWBKJIMBIIINX KaMIMHUX I0OpHB; TBEepIicTh | Ckradamu enekTpoHHi Gopmynu aTomiB 1 WoHiB Harpiro, Kamiro, Mar-
BOJIU. Hito, Kanpwito; piBHSHHS peakiiil, siKi XapakTepu3yloTh XiMiuHi BIacTH-
BOCTI HATpIiIO, KaJlifo, MarHito, Kajblli0 (B3a€MOis 3 KHUCHEM, Tajore-
HaMHU, CIpKOIO, BOJIOI0), OKCUIB 1 rigpokcuaiB Harpiro, Kamniro, Marsito,
Kasnbmito; piBHSHHS peakilii, siKi BUKOPUCTOBYIOTh Il 3MEHIICHHS a00
YCYHEHHS TBEPJIOCTI BOJU (KUII ITIHHSM, JOJaBaHHSIM COJU a00 BaIrtHa).
2.2.3. AmroMiHiT XimivH1 BJIACTHUBOCTI, no0yBaHHS Ta | Xapakmepusysamu TIONOXKEHHS AJIOMIHIIO B MEPIOJWYHIN cucTeMi,
3aCTOCYBaHHS ANIOMiHIIO; Ha3BU Ta ¢Gopmynu | Gi3MUHI BIACTUBOCTI aIOMIHIIO, OKCHIY Ta TiAPOKCHIY AJIOMIHIIO,
HAWBaXIIMBIIINX CIIONYK AJIOMIHIIO. 3aCTOCYBAaHHS aJTIOMIHIIO.
Crkrnaoamu enexTpoHHi (OpMyJId aToma i1 WoHa AJIOMIHIIO; PIBHSHHS
peaxiii, Kl XapakTepu3yloTh XIMIYHI BJACTUBOCTI aTIOMiHIIO (B3aEMOJIs
3 KHCHEM, TaJIoOreHaMH, CIPKOK, PO3YMHAMU KHCJIOT, JIYTiB Ta COJICH),
aMmpOTEepHICT, OKCHUAY Ta TIIPOKCHAYy AJIOMiHIIO (B3aeMomis 3
OCHOBHHMMH Ta KHCJIOTHIUMH OKCHJIAMH, KHCIIOTAMH Ta JYT'aMH).

2.24. Depym XiMIYHI BIACTHBOCTI Ta J00OyBaHHS 3aii3a; | Xapakmepuszysamu nonoxeHHs OepyMmy B nepioanyHiil cuctemi, (i3UyH1
Ha3BU Ta (OpPMYIM HaAMBaKIMBIIIUX CIOJYK | BIACTUBOCTI 3aj1i3a, OKCUMIIB 1 riipokcuiB depyMy; 3aCTOCYBaHHS 3ai3a
®depyMy; 3acTOCYBaHHS 3aii3a Ta CHOJYK | Ta crionyk depymy; ¢izionoriuny pois ioHiB Depymy.

Depymy. Cknadamu enekTpoHHy ¢opmyny atoma depymy; piBHAHHSA peakiiil, ski
XapaKTEepU3yIOTh XIMIYHI BIACTUBOCTI 3aii3a (B3aEMOJIS 3 KHCHEM,
XJIOPOM, CIPKOIO, BOJSHOIO Mapor, pPO3YMHAMHU KHCIOT Ta COJIEH,
pKaBiHHS), OKCHAIB 1 TifpokcuaiB depymy (B3aeMojist 3 KHCIOTaMH),
coneit depymy (B3aeMoais 3 pO3UMHAMM JIYTiB, KHCJIOT, CcoJjei),

B3aemoneperBopeHHs crnonyk @epymy(1l) 1 Depymy(IIl).

2.3. HemerauiiuHi eiemeHTH Ta ixHi cnosyku. Hemerasnau

2.3.1. ["anorenun XimiuHi popmynu Gropy, xjopy, Opomy, oxay; | Ckradamu piBHSHHS peakiii, XapakTepHUX M XJOpYy (B3aemMomis 3

ximMiuHi  gopMmynu, HazBu Ta  (i3UYHI
BJIACTHUBOCTI HaWBaKJIMBIIIAX CITOJTYK
rajioreHiB (TIAPOTE€H XJIOpUIY, TallOTEHIiIiB

METaJIIYHUX €JIEMEHTIB); CIIOCOOM NOOyBaHHS B
nabopaTopii Ta XiMi4HI BJIACTUBOCTI TiApPOTeH
XJOPUAY 1 XJOPUAHOI KUCIIOTH; HAaWBAKIIUBIIII

MeTajaMM, HEMeTajJaMM, BOJOI0), TiAPOreH XJIOpUAY 1 XJIOPUAHOT
KHACIOTH (B3a€MOJIis 3 MeTajJlaMH, OCHOBHHUMH OKCHIAaMH, OCHOBAaMH,
aM(pOTEepHUMH CHOJYKaMH, COJISIMH); DIBHSHHA peaklid a00yBaHHA
TIAPOTeH XJIOpUIy B 1abopaTopii.

Ilopisniosamu XiMi4HY aKTUBHICTb TaJIOTEHIB.

Xapakmepusyeamu HaWBaXIWBIII Traiy3i 3acTOCyBaHHS XJopy (K
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rajxy3i  3acTOCyBaHHS  XJIOPY, TiIpPOTEH
XJIOPHUY, XJIOPUAHOI KUCIOTH; SIKICHA peaKIlis
TSl BUSIBJICHHSI XJIOPU/I-10HIB.

OKHCHHMKA, y BHUPOOHMIITBI OPTraHIYHMX 1 HEOPraHIYHUX PEUYOBHH),
TJIPpOreH XJIOPUIY, XJIOPUIHOI KUCIOTH (y BUPOOHMITBI IJjIacTMac, AJs
n00yBaHHS XJIOPHIIB), XJIOPHIIB (HATpii XJIOpPHAY — Xap4yoBOi
NpUIPaBH, sl JOOYBaHHS XJIOPY, HATPIiO, HATPIN TiAPOKCUY, CO/IN).
3acmocosysamu 3HaHHS I BUOOPY CIIOCOOY BHUSBIICHHS XJIOPHI-10HIB Y
PO3YUHI.

2.3.2. | Okcured 1 Cynbpdyp | Ximiuni ¢GopMynu KHCHIO, O030HY, Cipku Ta | Cxradamu PIBHSHHS pEaKIiid, XapakTepHUX A KUCHIO (B3aeMOIis 3
HaliBaxmBimmx  cnomyk — OxcureHy 1 | MeTajamu, HEMeTallaMH, CIIOJIyKaMH HEMETaliyHUX €JEeMEHTIB 3
Cynebhypy; ¢isuuni Ta Ximiudi BaacTuBocTi | ['igporenom), cipku (B3aeMOJisi 3 MeTalaMH, ICIKAMH HEMETaJaMH),
KHACHIO, O30HY, Ccipku, okxcuuiB Cynedypy, | okcuniB Cynbdypy (B3aeMonis 3 BOJOK, OCHOBHUMH OKCHAAMH,
cynb(haTHOI KHCIOTH, CYIb(aTiB; CIOCOOU | OCHOBaMH), CyNIb(aTHOI KUCIOTH (B3a€EMOJiS 3 METallaMd, OCHOBHUMU
n00yBaHHS KHCHIO B nabopaTopii; | OKcHIaMu, OCHOBaMH, aM(OTEPHUMH CIOJIYKaMH, COJISIMH); PIBHSIHHSA
HAWBaXJIMBIIII Taly3l 3acTOCYBaHHS KHCHIO, | peakiiii JoOOyBaHHS KHCHIO B 1JaOOpaTopii, yTBOPEHHs 1 PO3KIaTy O30HY.
030HY, CipkH, CcyiabharHOi KUCIOTH Ta | [lopienosamu CKIlaj, XIMIYHY aKTUBHICTh KHCHIO i 030HY.
cynb(daTiB; SKICHa peakiis Uis BUABJICHHS | Xapakmepuszysamu HaHBKIUBIII Taly3i 3aCTOCYBaHHS KHCHIO (sK
cynbdar-ioHiB. OKHCHHKA), 030HY (3HE3apa)KeHHsI BOJH), CIpKH (I00yBaHHS Cyiab(paTHOT
KHCIIOTH; BUPOOHUIITBO TYMH, CIPHHKIB, IMPOTH3aMalbHUX Mpernaparis,
KOCMETHYHUX  3ac00iB),  cymbdarHoi  KHCIOTH  (BUPOOHHIITBO
MiHEpalbHUX OOPUB, BOJOKOH) Ta cynbdariB (rinc — y OyAIBHUITBI,
MEAMIIMHI; MIIHUH Kynopoc — AJii O0OpoThOM 31 MIKIAHUKAMHU POCIIHUH,
HPOTPABIICHHS ICPCBUHH).
3acmocoeysamu 3HaHHS NS BHOOPY CIOCOOY BHUSIBJICHHS KHCHIO Ta
cyibdar-ioHiB (y pO34HHI).
2.3.3. | Hitporen i ®ocdop | Ximiuai ¢opmynu azoTy, Outoro i depBoHoro | Ckradamu PIBHSHHS pEAKIlii, XapakTepHHX g a3oty 1 docdopy

dochopy, HaliBaxnuBimMx crnoiayk Hitporeny
1 @ocdopy; (PizuyHi Ta XIMIYHI BIACTHBOCTI
a3oTy, Oumoro 1 uepBoHOTO dochopy,
HiTpored(Il) oxcuay, HiTporen(IV) oxcuny,
docdop(V) okcuay, aMmoHiaKy, Colieil aMOHIro,
HITPATHOI KHCJIOTH, HITpaTiB, opTodochaTHOi
KUCTOTH, opTodocdaTiB; crnocodu IT00yBaHHS
aMOHIaKy, HITpaTHOI Ta opTodocdaTHOT KUCIOT
y  naboparopii;  HaWBaXJIMBIII  ramysi
3aCTOCYBaHHS a30Ty, aMOHIaKy, HITPaTHOI
KHCJIOTH, HITpaTiB, opTodocdaTHoi KHCIOTH,
oprodocdariB; AKICHI peaxilii as BUIBICHHS
HOHIB aMOHIiI0 Ta opTodocdar-ioHiB.

(B3aemo/iis 3 MeTalaMH, JEIKUMH HEMeTallaMH), aMOHiaKy (B3aeMOis 3
KHCHEM, BOJIOIO, KHCJIOTaMH), COJIed aMOHII0 (B3a€MOis 3 JIyramw,
COJISIMH), HITPATHOI KHUCIOTH (B3aEMOJiS 3 MeTajaMH, OCHOBHHUMH
OKCHJIaMH, OCHOBaMH, aM(pOTEPHUMH CIIOSTyKaMH, colisimu), HiTporeH(IV)
okcuay Ta Gocdop(V) oxcuay (B3aeMonis 3 BOJOIK, OCHOBHUMH
OKCHJIaMH, OCHOBaMH ), opTodocdaTHOT KHCIOTH (B3aEMOIIS 3 METAIaMH,
OCHOBHMMHM OKCHJIAMH, OCHOBAMH, COJIIMH); DIBHSHHSA peaklid, sKi
XapaKTEepPU3YIOTh B3a€EMOTIEPETBOPEHHSI CepeHIX 1 Kucaux oprodocdaris;
PIBHSHHS peakiiii TepMiYHOrO pO3KJIaxy coJied aMoOHIi0 (XJIOpULy,
HITpaTy, KapOoHaTy Ta TiJporeHKapOoHaTy) Ta HITPaTIB; PIBHSIHHS
peakuiii 100yBaHHA aMoOHiaKy, HITpaTHOi Ta opTrodochaTHOI KUCIOT Y
naboparopii.

Xapakmepusyeamu cknaa 1 OynoBy mnpocTux pedoBuH DPochopy
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(gepBoHOTO 1 OinmOrOo (ocdopy), HaiBaXIMBIIII Taly3l 3aCTOCYBaHHS
a30Ty (BHpOOHHIITBO aMOHiaKy, CTBOPCHHS HH3BKHX TEMIIEPATYp),
amMOHiaKy (moOyBaHHS HITPAaTHOI KHCIIOTH, BHUPOOHMLTBO JOOPHB,
HaIIaTUPHOTO CIUPTY), HITPATHOI KHUCIOTH (BHPOOHHUIITBO 1T0OpUB,
BUOYXOBUX PEUOBHH, HITPOI€HOBMICHHUX OPraHiYHUX CIOJYK), HITpaTiB
(BUpOOHHUIITBO JTOOpWB, BUOYXOBHX pPEUOBHH), opTOdochaTHOT KHCIOTH
Ta oprodocdaTiB (BUPOOHULTBO TOOPUB).

IlopisHtosamu XiMi4YHY aKTUBHICTh a30TYy, YepBOHOTO 1 O110T0 hochopy.
3acmocosysamu 3HaHHA I BUOOPY CIOCOOY BUSIBJICHHS aMOHIaKy,
HOHIB aMOHI0 Ta opTodocdar-ioHiB (y pO3UHrHi).

2.3.4. | Kap6on i Cuiriit [Mpocti  pevoBunu KapOony; ancopOuis, | Ckraoamu PpiBHSHHS peakilii, XapaKTepHUX JUIS BYIJICHIO 1 CHIIIIIO
ajziIcopOITiiHi BJIACTUBOCTI AKTHBOBAHOTO | (B3aEMO/IisS 3 aKTUBHUMH METAJIaMH 1 HEMETaIaMH, OKCHUaMHU METATIYHUX
BYriuis; XimiuHi (Gopmynn HaiBaxmBimmx | enementiB), kapOoH(Il) okcumy (B3aemomist 3 KHCHEM, OKCHIAMH
cnonyk Kapbony 1 Cuninito; ¢(i3uyHi Ta | MEeTaniuyHuX eleMeHTiB), kapOoH(IV) okcuny (B3aemMoiis 3 BOJOKO, OCHOB-
XIMIYHI ~ BJIACTMBOCTI  BYIJICHIO, CHUIILIIO, | HAIMH OKCHJIaMH, Jyramu, Byriernem), curinid(IV) okcuny (B3aemois 3
okcuaiB KapOony, kapoonatiB, cumimii(lV) | oOCHOBHUME OKCHIAMH, JTyTaMH); PIBHSIHHS PeaKiliii B3a€MONEPETBOPEHHS
OKCH]ly, CHJIKaTHOI KHCJOTH, CHJIKATIiB; | CepeAHIX 1 KHUCIMX KapOOHATiB, TEPMIYHOTO pO3KJIaxy KapOOHATIB i
cnocobu noOyBanHs okcuniB KapOony B | rizporenkapboHaTiB, 100yBaHHs okcuaiB KapOoHy B mabopatopii.
naboparopii, HaBaKIIMBIIIi ranysi | Xapaxmepuszysamu cknaza, OynoBy 1 (pi3udHi BIACTHBOCTI MPOCTHX pEYO-
3acTOoCyBaHHA anMmasy, rpadiry, aktuBoBaHoro | BuH KapOony (rpadir, anmas, kapOiH), HalBakiIMBilIl raiy3i 3acTocy-
Byriuis, okcunaiB KapOoHy, kapOoHarTiB, | BaHHA anMasy (y pi3aibHHUX 1 HUTI(QYBaIbHUX THCTPYMEHTaX), rpadity (y
rigporenkapOoHnatiB, cummii(lV) okcuay, | BApOOHUIITBI OMIBIIB, €NEKTPO/IB), AKTUBOBAHOTO BYTULIS (B MEAMIIMHI,
CUJIIKATIB; SIKICHI peakuli s BHSBIEHHS | y MPOTHUrasax, Jjs ouuileHHs Boau), okcuaiB Kapbony (CO sk BiAHOB-
KapOOHAT- 1 CHITIKaT-10HIB. HUK, CO2 — y BUPOOHMIITBI COJU, LIYKPY, Fa30BaHUX HAIOB, HAIIOBHIO-

Bay BOTHETaCHMKIB), HAaTPii riporeHkapOoHary, kapooHatiB Kanbiito Ta
Harpito, cuniniii(IV) okcuny (BUpoOHHMLTBO ckila, OyAiBeIbHUX MaTepi-
aJTiB), CHJIIKATiB (CKJIAJIOBI IEMEHTY, KEPaMiKH, MTOPIEIISTHH, PIIKE CKIIO).
3acmocoeysamu 3HaHHA 111 BUOOpPY crocoOy BusiBieHHs KapOoH(IV)
OKCHUJY, KapOOHAT- 1 CHIIIKaT-10H1B (Y pO34YuHi).
3. Opraniuna ximist
3.1. Teopernuni ocHoBY | HaiiBaxkuBiIIi eIeMEHTH-OPTaHOTeHU, oOpra- | Busnauamu HaviBaxsmBini enementu-opranorenu (C, H, O, N, S, P).

OpraHi4yHo1 Ximil

HIYHI CHOJYKH; TPHPOJHI Ta CHHTETUYHI

OpraHiuHi CHOTYKH.

Pospiznamu 3a XapakTepHUMHM O3HaKaMHM HEOpraHiuHi I opraHiuHi
CIIOJIYKH, TIPUPOJTIHI Ta CHHTETUYHI OpraHiyHi CIIOTYKH.
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MonekynsapHa OyaoBa OpraHiYHHUX CITONYK.
XiMIYHAN 3B’S30K Yy MOJIEKYJIaX OpraHigyHHX

CIIOJIyK:  CHEpris, MJOBXKHHA, MPOCTOPOBA
HaNpSMIICHICTb, MOJAPHICTh. G-3B’SI30K 1 T-
3B’a30K. OnuHapHUW, KpaTHi (MOABIHHMHE,

MOTPIMHMI ), ApOMATHYHHM 3B’ SI3KHU.

Xapakmepuzyeamu  KpaTHICTb,  TOJISIPHICTH  a00  HEMOJISIPHICTH
KOBaJICHTHOTO 3B’SI3KY B MOJIEKYJIaX OPTaHIYHUX CIONYK, G- 1 7-3B 30K
3a c1oco0OM YTBOPEHHSI.

Ilopienosamu onuHApHI, MOABIHHI, MOTPIHI Ta apOMAaTHYHI 3B’SI3KH 3a
EHEPTi€lo 1 JOBKHUHOIO Ta IIPOCTOPOBOIO HANPSMIICHICTIO.

Ananizyeamu peakiiiHy 37aTHICTh OPraHIYHUX CIIOJYK 13 PI3HUMH
TUTIAMU 3B SI3KIB.

['Opuauzariss eneKTpoHHUX opOiTaneil aTtoma
Kap6owuy; sp*-, sp’-, sp-riGpuausarii.

Busznauamu tunwm TiOpuausaiii Ta IPOCTOPOBY OPIEHTAII0 TIOPHIHHUX
eJIeKTpOHHUX opOitaneit aromiB KapOoHy B Mosekynax OpraHigyHHX
CTIOJYK.

Knacudikaiiss opraHidyHuX CHOIYK 3a OyJOBOIO
KapOOHOBOTO JIAHITIOTa 1 HasABHICTIO
XapaKTEePUCTHYHUX ((DYHKIIOHATBHUX ) TPYIL

Knacughixysamu opraHiuHi croiayku 3a 0yJ0BOIO KapOOHOBOTO JIAHIIOTA
Ha HACHYEH1 BYTJIEBOJIHI allUKIJIIYHOI Oy/IOBU — allkaHW, HEHACHUYEHI BYT-
JEBOAHI AIMKIIYHOI OYyJOBH — aJKEeHW, aJKIHW; LUKIIYHI BYIJIEBOIHI —
UKJIOATKAHW Ta apeHH; 3a HASBHICTIO XapaKTepUCTHUYHUX ((DyHKITiO-
HAIBHUX) TPyl Ha CHOUPTH, (EHOJ, TaJOTCHOAIKAHM, aJIbJICT1/IH,
KapOOHOBI KUCIIOTH, €CTEPH, aMiHH, aMIHOKHCIIOTH.

SBuIe romoJorii; roMoJIOTH, TOMOJIOTIYHHMH
psia, romonoriuna pisHung. Kimacu opranigHux
CHOJYK. 3aranbHi (QOpPMYJIH TOMOJIOTIYHHX
PAIB 1 KJIaciB OPraHIvYHUX CHOJYK.

Busnauamu romMosioru ByTrJIeBO/IHIB Ta 1X MOXITHHX.

Pospiznamu ToMONOTIYHI P 1 KIIACH OPTaHiYHUX CIIONIYK.
Yemanoesniosamu  BIIMOBITHOCTI MIXK TNPEICTaBHUKAMU T'OMOJIOTIYHUX
pAAIB Ta iX 3aralbHUMH (pOpMYyIaMH, KjlacaMU OpPraHIYHUX CHOJYK Ta iX
XapaKTepPUCTUYHUMH ((PYHKIIOHATBHUMHU) TPYIAMHU.

[ToHsATTS NEepBUHHMI (BTOPUHHUMN, TPETUHHUH,
yeTBepTUHHMI) aTtom KapOony.

Busnauamu y MoJneKyliax OpraHi4HHUX CIIOJIYK Pi3HOI Oy/10BU NEPBUHHUM,
BTOPUHHUHN, TPETUHHUM, YeTBepTUHHMI aToMu KapOony.

Homenknarypa opraHidyHMX CHOJYK.

Haszuseamu  opraniyHi CHONYKH 3a CTPYKTypHUMHU
BUKOpUCTOBYIOUM HOMeHKnatypy IUPAC.

Crrnadamu CTpyKTypHI (OPMYJIH OPTaHIYHUX CIIOJYK 32 HA3BaMU 3T1THO 3
HoMeHKiatypor IUPAC.

dbopmynamu,

SBume i3omepii, i130MepH, CTPYKTypHa Ta
npocTopoBa (reoMeTpuuHa, abo yuc-mpauc-)
130Mepis.

Busnauamu 13omepu 3a CTpyKTYpHUMH (HOPMYTIaMH.

Po3piznsamu cTpyKTYpHI Ta IPOCTOPOBI (reoMeTpuyHi, abo yuc- i mpanc-)
130MepH.

Yemanoenroeamu BIIMIHHOCTI MIXK 130MepaMH 1 TOMOJIOTaMH 3a: SIKICHUM
1 KUTBKICHUM CKJIaJIOM, OY/I0BOXO MOJICKYJI.
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B3aemMHuii BB aTomiB a0o Tpym aToMiB Yy
MOJIEKYJIaX OPTaHIYHUX CIOTYK.

Yemanoesniosamu 3B’S130K MK OyZIOBOIO 1 BIACTHUBOCTSIMH OpPTaHIYHUX
CIONYK 3 YypaxyBaHHAM TMEPEepO3MOJAUTY EIEeKTPOHHOI TYCTHHH Ha
NPUKITaax MporneHy (IpUETHAHHS TAJIOTCHOBOIHIB Ta BOAM 3TiAHO i3
npaBwioM B. MapkoBHUKOBa); ciupTiB (MOAIOHICTE O KHUCTIOT); (EHOITY
(KMCTIOTHI BJIACTUBOCTI, 3IaTHICTh JI0 PEaKIlii 3aMillleHHs Y OCH3E€HOBOMY
KiUIbIll); HACHMYEHUX OJHOOCHOBUX KapOOHOBUX KHUCJIOT (KHCIOTHI
BJIACTUBOCTI), aMiHiB (OCHOBHI BJIACTUBOCTI, 3JaTHICTh aHUIIHY 0
peaxiiii 3aMimeHHs] y 0EH3€HOBOMY KUIbII1).

Ananizysamu XiMiuHy OyJIOBY OpPraHIYHHMX CIIOJYK, BHKOPHCTOBYIOUH
OCHOBHI mosioxkeHHs Teopii O. Byrneposa.

Ilpoeno3yeamu peakiliiiHy 3JaTHICTh OPTaHIYHHUX CIOJYK, BUKOPHCTOBY-
F0YH TIOHATTS IPO B3aEMHUH BIUTMB aTOMIB 200 TPYIT aTOMIB Y MOJICKYJIax.

Knacudikamis XiMiYHUX peakiii B OpraHivyHii
ximii  (peakmii TpHETHAHHS, 3aMIIICHHS,
130Mepu3artii).

Knacughixysamu peakuii 3a ydacTi0O OpraHIYHHMX CHOJYK (3aMillleHHS,
pUETHAHHS, BIIMIETUICHHS, 130MepHr3allii).

Yemanosnosamu 38°s13ku Mik OyIOBOIO MOJIEKYJI OPTaHIUHUX CIIOJIYK Ta
X 3AAaTHICTIO BCTYNIATH B pEaKIii IEBHOTO TUTTY.

3.2. ByruieBoani

3.2.1.

Ankanu

3aranbHa popMmyna ankaHiB, iX HOMEHKJIATYpa,
130Mepisi, OyoBa MOJEKyJ, (pi3UYHI Ta XIMIYHI
BJIACTUBOCTI, CMOCOOM J00YBaHHA, 3aCTOCY-
BaHHS.

Hazusamu nepumi 10 mpencTaBHUKIB TOMOJIOTIYHOTO PSAY ajKaHIB 3a
nomenknaryporo [UPAC.

Cknadamu MOJIEKYISIpHI Ta CTPYKTYpHI (OpMy/IM ajiKaHiB; PIBHSHHS
peakIiiii, Mo XapakTEepPU3YIOTh XIMIUHI BJIACTMBOCTI alIkaHIB (peakiiist
3aMillleHHs] Ha MPUKJIA/Al XJIOPYBAaHHS METaHy, IOBHE OKHUCHEHHSI ajKaHiB
a00 YacTKOBE OKMCHEHHS METaHy, TepMIYHHN PO3KIJIaj MeTaHy, KPEeKiHT,
130MepH3allis ajKaHiB), 1abopaTopHuii crocid 100yBaHHS METaHY.
losacnoeamu sBuie SP -ridpuauzaili eJIeKTPOHHUX opOiTaneld aToMmiB
KapOony B MosieKynax ajKaHiB.

Ilopisniosamu $13U4H1 BIACTUBOCTI ajIKaHIB HA MPHUKJIAAl iX TeMIepaTyp
KHITiHHS 1 IJIaBICHHS.

Obrpynmosysamu 3aneXHICTh MK arperaTHAM CTaHOM 3a HOPMaJbHUX
YMOB, TeMIIepaTypaMy IUIABJICHHS 1 KUITIHHA allkaHiB Ta 1X BiJHOCHOIO
MOJICKYJISIPHOIO Macor0; 37aTHICTh allkaHIB /IO peakIliil 3aMmilieHHs 3a
€JIEKTPOHHOI0 OY/ZI0BOIO MOJIEKYJ, 3aCTOCYBaHHS ajKaHiB (IAlKBO,
najbHe, PO3YHHHUKH, TOOYBaHHS CaXi, BOJIHIO, TaJOT€HOATKAHIB) TXHIMU
BIIACTHBOCTSIMHU.

Yemanoesniosamu 3B’SI3kM MK OyZIOBOIO MOJIEKYJ 1 BIIACTUBOCTSAMH
QJIKaHIB.
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3.2.2.

AnkeHn

3aranpHa (opMylia alKeHiB, iX HOMEHKJIATYpa,
130Mepis, OyaoBa MOJIEKYJ, XIMiYHI BJIacTH-
BOCTi, cmocobu m00yBaHHs, 3aCTOCYBAaHHS,
SIKICHI peaKIlii Ha MOJIBIMHM 3B'S30K.

Busnauamu cTpyKTYpHiI 130MepU alKeHIB 3a Oyq0BOIO KapOOHOBOTO
JIQHITIOTA, PO3TAIIyBAaHHSAM IIOABIMHOTO 3B’SI3KYy; MDKIPYIOBI (QJIKEHHU 1
[UKIIOAIKAHN) Ta MMPOCTOPOBI (T€OMETPUYHI, a00 yuc-mparc-) 1I30MepHu.
Haszuseamu ankenn 3a Homenkiaryporw I[UPAC.

Cknadamu MOJEKYISIpHI, CTPYKTYPHI (JOPMYJIN aJKEeHIB; PIBHSHHS peak-
I1{, [0 XapaKTepU3yIOTh XiIMiYHI BJIACTUBOCTI €TEHY Ta MPOIEHY (peakiii
MIpUETHAHHS BOJHIO, TaJOTCHIB, TaJOTCHOBOIHIB, BOAM; TOJIIMEpH3aIlis,
YaCTKOBE OKHUCHEHHS €TEHY Ta TOBHE OKHMCHEHHS alIKEHIB), IPOMHCIIOBI
Ta J5abopaTtopHi crmocoOu [00yBaHHS QJIKEHIB (TEPMIYHUNA KPEKiHT
aJKaHiB, NIETiAPYBaHHs aJIKaHiB, AeTiapaTallis HaCUYEHUX OJHOATOMHHX
CIHPTIB, B3a€EMOJiS TaJIOr€HOATKAHIB 31 CIHUPTOBUM PO3YHHOM JIYTY,
peaxilii alKiHiB 3 BOAHEM), 100yBaHHS €TeHY B J1abopaTopii.
Toscniosamu sBUIIE SP>-TiOPHUIM3ALIi eTEKTPOHHHX opoOiTaeil aToMiB
Kapb6ony B Monekynax ajakeHiB.

3acmocosysamu 3HaHHS Ui BHOOpPY CHOCOOY BUSIBICHHS €TEHY
(B3aemoiig 3 OPOMHOIO BOJIOIO, BOJHUM PO3YMHOM Kallili IepMaHTaHaTy),
QJIKEHIB (B3a€EMO/IisI 3 OPOMHOIO BOJIOKO).

Ob6rpynmogysamu 3aCTOCYBaHHS QJIKEHIB (BUPOOHMULITBO IOJIETUIICHY,
HOJINPOIIJIEHY, €TaHOIy, 1,2-IuXJIopoeTany) IXHIMH BIaCTUBOCTSIMHU.
YVemanosenoeamu 3B’43kM MK OyJOBOIO Ta 3AATHICTIO alIKEHIB [0
peaxIIiii mpueIHaHHS.

Ananizyeamu NpU€eIHAHHS TAJIOT€HOBO/HIB Ta BOJAU JI0 MIPOMNEHY 3TiJHO 3
MEepepO3MOIIJIOM €JIEKTPOHHOI T'yCTUHU B MoJiekyni (mpasuio B. Map-
KOBHHKOBA).

3.2.3.

Anxigm

3aranpHa GopMyna ajKiHiB, iX HOMEHKJIATypa,
130Mepis, OymnoBa MOJIEKYII; XiMi4Hi
BJIACTUBOCTI Ta CIOCOOM J100yBaHHS ETHHY,
3aCTOCYBaHHA; fKICHI peakiuii Ha NOTpiHHUI
3B'SI30K.

Busznauamu cTpyKTypHI 130MepH aJIKiHIB 3a OYJOBOIO KapOOHOBOTO
JaHLIOTa, PO3TAllyBaHHAM NOTPIMHOTO 3B’SI3KY.

Has3zuseamu ankinn 3a HomeHknaryporw IUPAC.

Cknadamu MONEKYISpHI Ta CTPYKTYpHI (OpMYJIM alKiHIB; PIBHSHHS
peaKIiiif, o XapaKTepU3yIOTh XiMiuHI BJIIACTHBOCTI aleTWIeHY (peakiiil
MpUEIHAHHS BOJHIO, TaJIOTEHIB, TallOTEHOBOJHIB, BoAM (peakiliss M.
KydepoBa); peakuii 3amillleHHS — B3a€MOJIS 3 HaTpiEM, aMOHIAYHUM
po3unHoM aprentyM(l) okcumy; TpuMepH3allisl aleTUIeHy, IIOBHE
OKMCHEHHSI aJIKIHIB 1 YaCTKOBE OKHCHEHHS AalleTHJICHY), TPOMHCIIOBI Ta
nabopaTopHi crmocoOu JoO0yBaHHS aleTH/eHy (TepMIYHMA pO3KIaj
MEeTaHy, B3a€MOJis KalblLii aleTuieHixy 3 BoJolo, peakuis 1,2-
JMXJIOPOETaHY 31 CIUPTOBUM PO3YMHOM JIYTY).

Obrpynmosysamu  3aCTOCyBaHHS  alleTWICHY (Ta3oBe pi3aHHI 1
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3BapIOBaHHS MeETajiB; [00yBaHHS BIHUIXJIOPHIY, IOMIBIHUIXJIOPHAY,
OIITOBOTO AJIJIET1TY), 3yMOBJICHE MOTO BJIIACTUBOCTSIMH.

Hoscuiwsamu sBume SP-riOpuau3amii eIeKTPOHHUX opOiTajneil aTomiB
KapOony B MosieKynax ajkiHiB.

3acmocosysamu 3HaHHS 111 BUOOPY CIOCOOY BUSIBICHHS AaleTHUIICHY
(B3aemo/ist 3 OPOMHOIO BOJIOIO, BOJJHUM PO3YMHOM Kajlildi IepMaHTraHaTy,
amMOHiauHUM po3uuHOM apreHTyM(I) okcuay), ankiHiB, IO MICTATH Y
ckaani wmonekyn C-H 3B’s3km  (B3aeMopiss 3 OpOMHOIO  BOJOHO,
amMoHiauyHUM po3urnHoM apreHTyM(I) oxcumy).
Ilopienosamu peakuiiHy 3HaTHICTh €TEHY 1
IpUETHAHHS.

Yemanosnoeamu 3B’A30k Mk OyJOBOIO Ta 3JaTHICTIO allETUIICHY 0
peaxiii mpueTHaAHHS, 3aMIIIICHHS.

€THHY B PEAaKIIIAX

3.2.4.

ApomaTuyHi
BYTJICBO/IHI.
bensen

3aranbHa (Qopmyna apeHiB TOMOJIOTTYHOTO
psany Oenzeny. bynoBa, BmacTuBOCTI, criocodu
noOyBaHHsS OC€H3EHY; MOHSATTS MPO apOMATUYHI
3B’SI3KH, 6TT-CJICKTPOHHY CUCTEMY.

Cknadamu MONEKYJSPHY Ta CTPYKTYpHY (GopMyiau OeH3eHy; pIBHSHHS
peakuiid, MO XapaKTepH3yITh XIMIYHI BIACTHBOCTI OCH3eHY (peakiil
3aMillleHHs 32 Y4acTIO TaJloTeHiB, peakilii MpUeIHAHHS — TiIpyBaHHS Ta
xmopyBanHs (Nv), okucHeHHs), 100OyBaHHsS O€H3EHY B IPOMHCIOBOCTI
(kaTaniTUyHEe JAETIAPYBaHHS TeKCaHy, UUKIOTeKCaHy, TpUMepH3allis
alCTUIICHY).

Pospiznamu nenacuyeHi Ta apoMaTU4YH1 BYTJIEBOJIHI.

Toscniosamu sBAIIE SP>-TiOPHIM3aIi CTEKTPOHHIX OpOITANel aTOMIB
KapOony B Monekyni OeH3eHy, CTIHKICTh OeH3eHy A0 /il OKUCHMKIB Ta
MOTr0 34aTHICTh J0 PEAKIiil 3aMIIIeHHS.

Ilopigniosamu 3B’a3ku Mik aromamu KapOoHy B Mousiekynax OeH3eHy,
aJIKaHIB 1 aJKEHIB, peakUiiHy 3JaTHICTb OEH3€HyY, aJKaHIB 1 aJKEHIB Y
peaKIisiX 3aMillleHHs Ta OKMCHEHHS.

3.2.5.

[Ipupoani mxepena
BYIJIEBOJHIB Ta IXHs
nepepoOka

Hadra, npuponnuit Tta cynytHii HadTOBUI
ra3d, BYTUDIsS, iX  CKIAJ;  KpeKiHr 1
apomaTu3auis HapTH Ta HaQTONPOAYKTIB,
JIeTOHalliHa CTiIMKICTh O€H3HMHY, OKTaHOBE
4yHhcllo;  mepepoOka  BYTruuisl;  mpobieMu
noOyBaHHS PIAKOTO TAlbHOTO 3 BYriUIA Ta
QITbTEPHATUBHHX JDKEPEIL.

Haszueamu npoayktu nepepodku HadT Ta Kam’ STHOTO BYTLIS.
Hasooumu npuxnaou BUKOPUCTAHHS MPUPOJTHOI BYTJIEBOAHEBOI CHPOBUHU
SIK JDKepeTia OpraHiyHUX CIIONYK.

Ckraoamu pIBHSHHS peakiliid, 10 BiAOYBArOThCS MiJ Yac CHATIOBaHHS
MPUPOHOTO Ta3y.

Pospiznamu peaxuii, siki BiIOyBarOTbCs IiJ] 4ac KPEKIHTY Ta apoMaTH3aLil
BYTJICBO/IHIB.

Ilopieniosamu NeTOHaLIHY CTIMKICTh OEH3MHIB 3 YpaxyBaHHAM iX
OKTaHOBUX YHCEIL.

3.3. OxkcureHoBMicHi opraHivHi cnoJyku
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3.3.1.

Cnuptu

Xapakrepuctuuna ((QyHKIIOHAABHA) Tpyma
cnuptiB. Knacudikamis crnuptiB. 3aranbHa
dopMyna OAHOATOMHMX HACHUYEHHUX CIHPTIB.
Bynosa, HoMeHKIIaTypa, 130Mepis, BIaCTUBOCTI,
criocoOu 100yBaHHs Ta 3acTocyBaHHs. [IoHATTS
PO BOJHEBUH 3B’S30K.

Busznauamu CcTpyKTypHI 130Me€pH OJHOATOMHUX HACHYCHHX CIUPTIB 3a
Oy/10BOI0 KapOOHOBOTO JIAHIIIOTA, PO3TAIIyBAHHSAM T1IPOKCUIBHOI TPYyIU
Ta MDKKJIACOBI 130MepH (E€TEpH).

Ha3ueamu onHOATOMHI HAacHMYEHl CHOUPTH, a TAKOX ETHJICHTJIKONb 1
riminepo:n 3a HomeHkiatyporo IUPAC.

Knacugixysamu cniuptil 3a Oy10BOIO KapOOHOBOTO JIAHIIOTA — HACHYEHI,
HEHACHYEHi, 32 KIJIBKICTIO TIAPOKCHJIBHUX TPyl — OJHO- 1 6araToaToMHi,
3a nmpupoaoro atoMiB KapOony, 3 IKUMH CHOTy4€HA TiIPOKCUIIbHA TPYIIa,
— NIEPBUHHI, BTOPUHHI, TPETUHHI CITUPTH.

Cknadamu MONEKYJSIpHi, CTPYKTYpHI (OpMYIH CHOUPTIB; PIBHAHHS
peakiii, 1m0 BigoOpakarOTh  XIMIYHI  BJIACTHBOCTI  HACHYCHUX
OJTHOATOMHUX CIHPTIB 1 TIHepony (peakilii 3aMilieHHS — B3a€MOIS 3
AKTUBHUMU MeTajaMHu, raJIOTCHOBOIHSMH, ecrepudikaris,
MDKMOJIEKYIISIpHA JIeTiApaTanis, BHyTPIIIHbOMOJICKYJISIpHA AETiapaTais,
YacTKOBE Ta T[IOBHE OKHCHEHHS), MPOMHCIOBI CHOCOOM J100yBaHHS
meraHony (i3~ cuHTe3-ra3y), erTaHoiy  (TigpaTami€elo  eTeHy,
(bepMEeHTATUBHUM OpOJIHHSAM TJIFOKO3HM, BIJIHOBJIEHHSM €TAHAIIO) 1
nabopaTopHi criocoOu 100yBaHHS CIHUPTIB (T1APOJII3 TaIOreHOATKAHIB).
Xapaxkmepuzysamu ckiaj i OyIOBY MOJEKYJ OJHOATOMHUX HACHYCHUX
CIUPTIB.

Ob6rpynmogysamu 3aCTOCYBaHHS €TaHONY (IOOYBaHHS OLTOBOI KUCIIOTH,
JIETHJIOBOTO €Tepy) Ta MeTaHoidy (1oOyBaHHS (opMaibAerify) IXHIMH
BJIACTUBOCTSIMHU.

Ilopisniosamu (pi3udHi BIACTUBOCTI (TEMIEpaTypy KUIIHHS, POZUUHHICTh
y BOJl) OAHOATOMHHMX HACHYEHHUX CIOUPTIB 1 BIAMNOBITHUX alIKaHIB,
METaHOIy, €TaHOJy, eTHWJICHIJIIKOI Ta TJILIEpOoNly; AaKTHUBHICTh
OJIHOATOMHUX HACHYEHMX CIHUPTIB, BOAM 1 HEOPraHIYHUX KHUCIOT Y
peakIlisx i3 Ty>)KHUMHU MeTalaMu.

Vemanosenoeamu  3B’SI3KM - MK~ €TIEKTPOHHOIO  OYZOBOIO  MOJIEKYIT
OJTHOATOMHUX HACHYEHHMX CIUPTIB Ta iXHIMH (PI3UMUHUMH 1 XIMIYHUMHU
BJIACTUBOCTSIMHU.
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ETunenrnikons Ta TIinepos SK MpeacTaBHUKH
0araToaTOMHHMX CHHUPTIB; SAKICHAa peakilisi Ha
0araroaToMHi CIIUPTH.

Ckradamu PiBHSHHS PEAKIliA, MO0 B1AOOpakaroTh XIMIYHI BJIACTHBOCTI
STWJICHIJIKOIIO Ta Tiinepony (B3aemonis 3 HatrpieM, kynpym(Il)
rizpokcugom (0e3 3amucy piBHAHHS peakilii), MMOBHE OKHCHEHHS);
rIinepony (B3aeMOIS 3 HITPATHOI KUCIOTOK, BUIIUMU HACUYCHUMH Ta
HEHACHUYEHUMU KapOOHOBUMH KHCIIOTaMH); JOOYBaHHS  TIIIIEPOTY
(OMMIIEHHS JKUPIB).

Vemanoenoeamu  3B’S3KM MK OYJIOBOKO MOJIEKYJT 0araToaTOMHHUX
CIIUPTIB Ta X BIACTUBOCTSIMH.

3acmocosysamu 3HaHHs 15 BUOOPY CIIOCOOY BHUSBIICHHS 0araToaTOMHHUX
criuprtiB (B3aemoxis 3 kynpym(Il) rizpoxcugom).

3.3.2.

denon

®opmyna denony. bynosa monekynu ¢deHomy,
xapaktepucTuyHa ((QyHKIIOHaJIbHA) Tpyna B
Hil; BJIAcTUBOCTI, MOOyBaHHS, 3aCTOCYBAaHHS,
SKiCHI peakii Ha eHOII.

Cknadamu MONEKYISPHY, CTPYKTYpHY (opMmynu ¢eHoldy; piBHSHHS
peakiif, mo BimoOpa)karoTh XiMiYHI BIacTHUBOCTI (eHOomy (peakuii 3a
y4acTIO TiAPOKCUIBHOI TpyNmH — B3a€EMOMISl 3 HaTpieM, HaTpii
TIIPOKCUIIOM; peakiii 3a y4acTio OSH3€HOBOTO KUTBLSA — B3aEMOJIS 3
OpOMHOIO  BOJIOKO, HITPaTHOK  KHCJIOTOKW), #oro [noOyBaHHS B
IPOMUCIIOBOCTI (T1APOIIi3 XJIOPOOCH3EHY).

Ob6rpynmogysamu B3a€MHMIA BIUIMB T1IPOKCHIBHOI IpynH 1 OEH3EHOBOIO
KUTBIIS B MOJIEKYJTI (DeHOITY.

IlopisHioéamu KUCIOTHI BJIACTUBOCTI CHUPTIB, (heHoiy 1 KapOOHATHOT
KHMCJIOTH; 3/1aTHICTh O€H3€HY 1 eHOY 0 peaKiiii 3aMIlIeHHS.
Yemanosnoeamu 38’3k Mk OynoBOHO MoJekynu ¢(eHony 1 #oro
BJIACTUBOCTSIMHU.

3acmocogysamu 3HaHHA Ui BUOOpY crnocoOy BHUSBICHHA (eHoy
(Bzaemogis 3 pepyMm(IIl) xmopumom, 6pOMHOIO BOJIOIO).

3.3.3.

Anpnerian

3aranpHa  ¢opmyna  anpuerigiB.  bymoma
MOJIEKYJ allbJeTi/IIB, XapaKTepucTHuHa ((yHK-
[[iOHaJbHA) TpyNa, HOMEHKJIAaTypa, i30Mepis,
BJIACTUBOCTI, I00YBaHHS, 3aCTOCYBAHHSI; SIKICHI
peakiii Ha anpAETiAHY IPyILy.

Busnauamu cTpyKTypHi 130MepH albpJerifiB 3a OyA0BOIO KapOOHOBOTO
JaHIIoTA.

Hazusamu anpnerinu 3a Homenkiaryporo |UPAC.

Hasooumu npuxnadu 3acToCyBaHHsS €TaHalio (J10OyBaHHS OLITOBOI
KHUCJIOTH, €TWJIOBOTO CIHPTY) Ta MeTaHalio (100yBaHHS (opMalliHy,
YpPOTPOMiHY) IXHIMH BIACTUBOCTSMHU.

Cknadamu CTPYKTYpHI (OPMYIIH MOJIEKYJ aJbJAETi/NIB Ta iX CTPYKTYPHHUX
130MepiB; PIBHSHHSA peakIliii, mo BiJOOpaXkaloTh XIMIYHI BJIIACTHBOCTI
anpJerifiB (BiTHOBIICHHS, YaCTKOBE OKHCHEHHS), TOOYBaHHS €TaHATIO B
MIPOMHUCIIOBOCTI (TipaTaiiero aneTwieHy 3a peakuiero M. Kydeposa) i
nabopatopii (OKHCHEHHSIM €TaHOIY).

3acmocosysamu 3HaHHS 11 BUOOPY CHOCOOY BHSIBIIEHHS ajbJCTiNIB 3a
SKICHUMHU PEaKLisIMA — B3a€MOJIisl 3 aMOHIaYHUM po3unHOM apreHTym(])
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okcunay, kKynpyM(Il) rizpokcugom.

3.3.4.

Kap6oHoBi kucinotu

XapakrepuctuuHa ((QyHKLIOHATbHA) Tpyma
kapOoHoBuX kucior. Knacudikamis xkapOoHO-
BUX KHCIOT. 3araibHa (opMmyrna HACHYCHUX
OJTHOOCHOBHUX KapOOHOBHX KHCIOT. bymosa,
HOMEHKJIaTypa,  130Mepisi  OJHOOCHOBHHX
KapOOHOBHUX KHCIIOT, BJIACTUBOCTI, T0OYBaHHS,
3aCTOCYBaHHS.

Busnauamu cTpyKTypHi 130MepH HACUYEHUX OJHOOCHOBHUX KapOOHOBUX
KHCIIOT 3a OynoBOI KapOOHOBOTO JIAHIIOTA, MIKKJIACOBI 130MepH
(ectepn).

Haszuseamu 3a nomenkiaryporo IUPAC HacudeHi 0THOOCHOBHI KapOOHOBI
KHCIIOTH, JaBaTH TpPHBIAIbHI HA3BU IMEPIIUM TPHOM OJHOOCHOBHHM
KapOOHOBHUM KHUCIIOTaM.

Knacugixysamu xapOOHOBI KUCIOTH 32 OYZOBOIO KapOOHOBOTO JIAHIIIOTA
(Hacu4eHi, HEHACHYCHI), KUTBKICTIO KapOOKCHIBHUX TPyl (OIHO-, TBOX-
OCHOBHI) 1 KIJTbKiCTIO aToMiB KapOoHy B iX Mosiekysax (HM>K4i, BHIIII).
Crkraoamu GOpMyIu CTPYKTYPHUX 130MEpiB HACHYCHHX OJHOOCHOBHUX
KapOOHOBMX KHCJIOT;, pPIBHSHHS peEakiii, Mo BigoOpa)karTh XiMidHI
BJIACTUBOCTI KapOOHOBUX KHCJIOT (B3aEMOMIS 3 aKTHBHHUMHU MeETaJlaMH,
OCHOBHHMH OKCHJaMH, OCHOBaMH, COJSIMH KapOOHATHOI KHCIIOTH,
CIHpTaMH); PIBHAHHA peakmiii J0O0yBaHHS METAaHOBOi  KHCIIOTH
(okucHeHHs MeTany, B3aemois kapOoH(II) okcumy 3 HaTpiil TiAPOKCHUAOM
13 TOJANBIIOI Mi€l0 XJOPUAHOI KHCIOTH) Ta €TaHOBOI KHCIIOTH
(oxucHeHHs OyTaHy, €TAHOJTYy, €TAaHAJIIO).

Obrtpynmosysamu  3JaTHICTP ~ HWKYMX ~ KApOOHOBUX  KHCIOT  JIO
eJIEKTPOJIITUYHOI JUcolianii, a IX po34MHIB — 3MIHIOBAaTH 3a0apBJEHHS
IHIUKATOPIB; OCOOJMBI XIMIYHI BJIACTHBOCTI METAaHOBOi KHCJIOTH
(3maTHICTH A0 OKHCHEHHS — B3a€EMOJIS 3 aMOHIQYHUM PO3YHHOM
aprentym(I) okcnny, kynpym(Il) rigpokcuaom).

Ilopigniosamu (H13U4yH1 BIACTUBOCTI (TEMIIEpaTypu KHUITIHHS, PO3YHMHHICTh
y BOJil) HACHYEHUX OJITHOOCHOBHHX KapOOHOBHUX KHCJIOT 1 OJHOATOMHHUX
HACHYEHUX CIIUPTIB; KUCIOTHI BIACTUBOCTI KapOOHOBHUX KUCIIOT B MEXax
TOMOJIOTIYHOTO Psiy, @ TaKOX 31 COUpTaMu, (PEHOJIOM 1 HEOpPraHIYHUMHU
KHCIIOTaMHU.

Yemanosnoeamu 3B’A3KM MK €JI€KTPOHHOIO OYZOBOIO MOJEKYyN 1
(13MYHUMU Ta XIMIYHIMH BIACTUBOCTSIMH KapOOHOBUX KHUCIIOT.

3.3.5.

Ecrepu. Kupn

3aranmpHa (QopMmyna ecTepiB  KapOOHOBUX
kucinoT. bynoBa, HOMeHKnaTypa, i3oMmepis,
BJIACTUBOCTI, JOOYBaHHS, 3aCTOCYBaHHS.

XKupu — ecrepu THimepody 1  BHIIMX
KapOoHOBUX KuchnoT. Kiacudikauis Kupis,
BJIACTUBOCTI, 100yBaHH, 3aCTOCYyBaHHsA. Muia
1 CHHTETHYH1 MUITH1 3acO0Hu.

Busnauamu cTpyKTYpHI 130MepH ecTepiB KapOOHOBHUX KUCJIOT 3a OyJ0BOIO
KapOOHOBOTO JIaHIFOTa, MIDKKJIACOBI 130MepH (KapOOHOBI KHCIIOTH);
CTPYKTYpH1 (OPMYJIHU KUPIB — TPUOJIEIHY, TpUCTEApUHy; PopMyiIH coeit
MAJIbMITHHOBO] 1 CTEapUHOBOI KHCIIOT.

Hasueamu ecrepu 3a HomeHKnatyporo IUPAC.

Knacughixysamu xvpu Ha TBapUHHI 1 POCIMHHI; TBEPi 1 PiKi.

Ckra0amu pIBHSAHHS peakilii yTBOpEHHs ecTepiB (ectepudikaris) 1 ix
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Tipodi3y; pIBHSHHS peakiii, siki BiZoOpakaloTh BIIACTHBOCTI >KUPIB
(OMUIIEHHSI, TiApyBaHHS).

Yemanosnoeamu — 3B’S3KM MK CKJIQJIOM,
BJIACTUBOCTSIMH Ta 3aCTOCYBaHHSM JKUPIB.
3acmocosysamu 3HaHHS 1751 BUOOPY CHOCOOY BHUSIBICHHS HEHACHYECHUX
PIIKKX XKUPIB (B3a€EMO/IisI 3 OPOMHOIO BOJOIO).

OyZIOBOIO  MOJICKYII,

3.3.6. Byrnesoau Knacudikarist BYTJICBO/IIB; cknan, | Pospizuamu MOHO-, TH- Ta TOJIICaXapuIu.
MOJICKYJISIpHI  (OPMYIU TIIOKO3U, (PpykTOo3W, | Hasooumu npuxiadu 3aCTOCYBaHHS TIIOKO3H, KPOXMAIO (BUPOOHHIITBO
caxapo3H, KpOXMallio 1 LIEJI0J03H; CTPYKTYpHA | €TaHOIy) Ta UeNtoio3n (I00yBaHHS MITYYHOI'O AaleTaTHOTO UIOBKY)
dbopmyna  BiAKpuTOoi  GOPMH  MOJICKYJH | IXHIMHU BJIACTUBOCTSIMU.
TJIIOKO3M; BJIACTHBOCTI TIIIOKO3H, caxaposd, | Ckradamu PIBHSHHS peakiliii, mo BioOpakaloTh XIMI4HI BJIACTUBOCTI
KPOXMAaJIO 1 IEeNI0NI03U; JOOyBaHHS TIIIOKO3M, | TTIOKO3M (TMIOBHE 1 YacTKOBE OKWCHEHHS, BIJHOBIJICHHS, CIIUPTOBE Ta
BUPOOHHMIITBO CaXapo3W 1 KPOXMANI0; SKICHI | MOJIOYHOKHUCIIE OpomiHHs, ecTepudikamis, B3aemomis 3 Kympym(Il)
peaxiii 11 BU3HAUCHHS IJTIOKO3U 1 KPOXMAIIo; | TIAPOKCHAOM Oe3 HarpiBaHHs (0e3 3amucy pIBHSHHS peakiii) Ta 3
3aCTOCYBaHHS TJIIOKO3U, KPOXMAITIO, IIEJIIOJIO3M. | HArpiBaHHAM), caxapo3u (IIOBHE OKHCHEHHS, TiApoJi3, YTBOPEHHS
caxapariB), KpoxMmair (KHCIOTHHUH Ta (EepMEHTATUBHUH TiApoii3) i
eN0103u  (TIOBHE OKHMCHEHHSI, T1Ipodii3, ecTepudikaiis — YTBOPEHHs
TpHalleTaTy Ta TPUHITPATY LEN0JI03H1), POTOCUHTE3Y.
Yemanoenroeamu moaiOHICTh 1 BIAMIHHICTD KPOXMAJIIO Ta LETIOJIO3U 32
CKJIaJI0M, OyIOBOO MOJIEKYJI 1 BIACTUBOCTSIMH.
3acmocosysamu 3HaHHS Ui BUOOPY CMOCOOY BHUSBJICHHS TIIOKO3HM
(B3aemonis 3 amoHiayHUM po3zuuHoM apreHTtym(l) okcuamy, peakmii 3
kynpyM(Il) rigpokcuiom) 1 KpoxMairo (B3a€EMOJIS 3 HOIOM).
3.4. HitporeHoBMicHi opraHiuHi cnoJiyku
3.4.1. AmiHn XapakrepuctiuHa ((GyHKIiOHaNbHA) rpyna | Busnauamu CTPpyKTypHi (OpMyTH i30MepHHX aMmiHIB 3a OYHOBOIO

amiHiB. Knacugikauis aminis. Homenkiatypa,
i3oMepis, OynooBa, BJIACTUBOCTI, CIOCOOHU
no0yBaHHS Ta 3aCTOCYBAaHHS.

KapOOHOBOTO JIAHI[IOTa, TIOJIOKEHHSAM aMIHOTPYIH Ta MIXKBHUIOBI 130MepH
(MepBUHHI, BTOPUHHI, TPETUHHI aMiHH).

Ha3zusamu amiau 3a HomeHkaatyporo IUPAC.

Knacughixysamu aminn sk TMOXiJHI aMoOHiaky (NepBHUHHI, BTOPHUHHI 1
TPETHUHHI) Ta 3a Oy/10BOIO KapOOHOBOTI'O JIaHIIOTa (HACUYEeH1, apOMAaTHUYHI).
Ckraoamu PIBHSHHS pEakIliii, 1Mo BioOpakaroTh XIMiYHI BIACTUBOCTI
HAaCUYEHWX aMiHIB SK OpraHidYHUX OCHOB (B3aEMOJiA 3 BOJOIO,
HEOpPraHIYHMMHU  KHUCJIOTaMH; TOpIHHS);  aHUmiHy  (B3aeMomis 3
HEOpPraHIYHUMHU KHUCIOTaMH, OpPOMHOIO BOJOIO); JOOYBaHHS aHUIIHY
(BimHOBIJIEHHS HITpOOEH3eHY — peakiiss M. 3iHiHa).

Obrpynmosysamu OCHOBHI BJIACTHBOCTI HACHMYECHHMX aMIiHIB Ta aHUIIHY;
3MEHIIIEHHS OCHOBHMX BIIACTUBOCTEH 1 301IBIICHHS PEaKIiifHO1 31aTHOCTI
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AHUTIHY B PEAKIIISAX 3aMiIICHHS.
Ilopiénioéamu OCHOBHI BJIIaCTUBOCTI aMOHIaKy, NEpBUHHHUX, BTOPUHHHUX,
TPETUHHUX HACHYCHHUX aMiHIB Ta aHUTIHY.

3.4.2. AMIHOKHCIIOTH Ckmaxg 1 OymoBa MoOJEKyN, HOMEHKIArypa, | Hazusamu aminokucioTu 3a HomeHkiaryporo IUPAC.
BJIACTUBOCTI, n00yBaHHS, 3actocyBaHHA | Ckradamu CTPYKTYpHI GOPMYJIM HAUTIPOCTIMINX aMiHOKUCIOT — TIIIIMHY
amiHOKHUCHOT. lloHATTS Tpo amQoTepHICTh | (aMiHOETaHOBOI), anaHiHy (2-aMiHONPONAHOBOI); PIBHSAHHSA PEaKiiid, M0
aMIHOKHCJIOT, OINMOJIIpHUM WOH, 1U-, TPHU-, | BLIOOPaKaIOTh XIMIYHI BJIACTUBOCTI aMIHOKHCIJIOT Ha MPUKIIAJII B3aEMOIIl
HOJINEeNTUAN, TMENTUIHUNA 3B’SI30K (TENTHIHA | aMiHOETaHOBOI KUCIIOTH 1 2-aMiHONIPONIAHOBOT KHCIOTH 3 HEOPTaHIYHUMHU
rpyma aTomiB) KHCJIOTAaMH, OCHOBAMH; YTBOPEHHS JIU-, TPU-, TIOJIIEIITHIIB.
Obrpynmosysamu aM(pOTEPHICTh aMIHOKHUCIIOT, YTBOPEHHS OIMOJISIpHHIX
HOHIB.
Ilopisuiosamu 3a OyIOBOIO MOJIGKYT 1 XIMIYHUMH BIACTHBOCTSIMU
aMIHOKHUCIJIOTH 3 KapOOHOBUMHM KHCIIOTAMU Ta aMiHAMH.
3.4.3. binkun BynoBa 6inkiB, X BIACTHBOCTIi, 3aCTOCYBaHHS, | Xapaxmepu3zyséamu MPOLECH TIAPOII3Y, AeHATypallii OiIKiB.
KOJIbOPOBI peakliii Ha OLIKH. 3acmocoeysamu 3HaHHSA JUIsL BUOOpPY crocoOy BUSIBICHHS OUIKIB
(kcaHTOIIpPOTEIHOBA Ta OiypeTOBa peaKilii).
3.5. CHHTeTHMYHi BUCOKOMOJIEKYJ/ISIPHI PeYOBHHHU i I0JIiMepPHi MaTepiau HA iX OCHOBI
CuHTreTnyHi [TonsTTs Mpo moaimMep, MOHOMED, elleMeHTapHy | Kracugikysamu moniMepu 3a IIISXOM OAep:KaHHsS (MPUPOIHI, MITY4HI,
BHUCOKOMOJICKYJISIPHI | TaHKy, CTyIiHb mojimepm3anii. Knacudikaris | CHHTeTHYHI);  BIAHOIICHHSM 1O  HarpiBaHHd  (TEpMOIUIACTHYHI,
PEUYOBMHHU 1 BUCOKOMOJIEKYJISIPHUX PEUOBHH; CIIOCOOM CHH- | TepMOpeakLiiiHi); OyJ0BOIO (JIiHiIHI, po3raiyXeHi, CiT4acTi).
MOJTIMEPHI T€3y BHCOKOMOJIEKYJSIpHUX peuoBWH; OyaoBa 1 | Ckradamu  pIBHSHHA ~ peakilid  momiMepusaiii 3  YTBOPECHHSIM
Mmarepiaiy Ha iX BJIACTUBOCTI  MOJIMEPIB;  TEPMOIUIACTUYHI | HAWBAaXJIMBIIIMX MOJIMEPIB (TOJIIETHUIIEHY, TOMINPOIiJCHY, MOJICTUPEHY,
OCHOBI MOJIIMEPH 1 TJIACTMACH Ha iX OCHOBI; MOHATTS | MOJIBIHUIXJIOPHIY, tedony, (beHonpopManbaeTiTHIX CMOJI,

Opo HaTypalbHI 1 CHHTETHYHI KaydyKw,
CUHTETMYHI BOJIOKHA; 3HAYEHHS IOJIMEPIB Yy
CYCHUIBHOMY I'OCIIOIapPCTBI Ta MOOYTI.

HOJI1130Mpeny, MoJi0yTa/li€eHy, KalpoHY, JaBCaHY).

Pospizuamu ciocoOu yTBOPEHHS BUCOKOMOJIEKYJISIPHUX CIIOJIYK (peakiii
noJimMepu3allii Ta NoJiKOHJeH allil).

Ilopisniosamu BIAaCTUBOCTI MPUPOJHUX (0aBOBHA, JIbOH, IIOBK, BOBHA),
MTY4YHUX (IITYYHUHA aleTaTHUH 1 BICKO3HMM IIOBK) Ta CHHTETHYHUX
BOJIOKOH (KaIlpoH, JaBCaH).

YVemanosenoeamu  3B’SI3KM - MK BIIACTUBOCTSMH  Ta  3aCTOCYBaHHSAM
TIOJTIMEDIB.

3.6. ¥Y3arajibHeHHsI 3HaHb PO OPraHiYHi CIOJIYKH
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BcranoBieHusa

T'CHCTUYHUX

3B’A3KIB  MDK PI3HUMH  KJIacaMu

OpraHIYHUX CIOJYK, MK OPraHIYHUMU Ta HEOPTaHIYHUMH CTIOJTYKaMU

Ilopienioéamu XiMi4HI BIACTUBOCTI OPTaHIYHUX CIIONYK PI3HUX KJIACiB.
Yemanosnosamu 38’13k MK CKIIAZIOM 1 XIMIYHHMH BJIaCTHBOCTSIMH
OpPTraHIYHUX CIOJYK PI3HUX KJIACIB, MK OPTaHIYHUMHU Ta HEOPTaHIYHUMHU
CIIOJIYKaMH; T€HETHYHI 3B’SI3KM MK OPraHIYHMMH Ta HEOPTraHIYHUMH
CIOJTYKaMH.

Ckradamu piBHSHHS PEaKIii — B3a€MOIIEPETBOPEHb OPraHIYHUX CIIOJYK
pi3HUX KJIAcCiB.

4. O0uucJIeHHAa B XiMil

4.1. Po3B's3yBanHs @opmynu 11 OOYHMCIEHHS  KUIBKOCTI | OOuucntoeamu BITHOCHY MOJICKYJIIPHY Ta MOJISIPHY MacH PEYOBHHHU;
3aja4 3a XIMIYHUMHU | pEYOBHHM, KUIBKOCTI YAaCTHHOK Y TEBHIH | KUIBKICTh YacCTWHOK Yy TMEBHIM KIJIBKOCTI PEYOBHHHU, Maci PEUYOBHHH,
dbopMynaMu i HA | KUIBKOCTI P€YOBHHH, MaCOBOI YAaCTKH €JIeMeHTa | 00’emi razy; o0’eM AaHOi Mach a0o0 KiIbKOCTI pEYOBHMHHU Ta3y 3a H. Y.;
BUBEJICHHS B CITIOJyIi, BiIHOCHOI T'YCTHHHU ra3y, MacoBOi | BITHOCHY T'YCTHHY ra3y 3a iHIIUM Ta30M; MacoBi Ta 00’e€MHI (i ra3iB)
dbopmynu cionyku | (00'eMHOI) YACTKM KOMIIOHEHTa B CYMIlll, | YaCTKH PEYOBHH Y CYMIIIIi; CEpeqHIO MOJISIPHY Macy CyMillli ra3iB; MacoBy
BUBEJICHHS (OPMYJU CIOJIYKH 3a MAaCOBHMH | YaCTKY €JIEMEHTA y CIIOJIYII 3a 11 opMyJIor0.
YaCcTKaMU €JIEMEHTIB Yemanoeniosamu ximiuny (opMyiny CHOJYKM 3a MacOBMMH YacTKaMHU
CJIEMEHTIB, 0 BXOJATH JIO 11 CKIIay.
4.2. Bupaxxenus MacoBa JacTka po34nHEHOI PEYOBUHU Obuucnosamu MacoBy YacTKy PO3YMHEHOI PEYOBHMHH B PO3UHHI, Macy
KUTbKICHOTO CKJIaay (00’eM) po34uMHY Ta PO3YMHHHKA, MACy PO3UMHEHOT PEYOBHHH.
pO34YuHYy (CyMmiIi) Bukonysamu ~ oOuuciaeHHs Uil  OPUTOTYBaHHS  PO3YMHIB 13
KpPHUCTAJIOT1JIpaTiB.
4.3. Po3B'sizyBanns ANTOPUTMHU PO3B'SI3KY 3a/1ad 3a pIBHAHHAM | OOuucaoeamu 3a pIBHIHHIM XIMIYHOI peakirii macy, 06'em (1yist razy) abo
3a1a4 3a peakuii; BITHOCHUI BUXiJ IPOAYKTY peakiii KUIBKICTh PEYOBHHH peareHty abo NpOAYKTY 3a BIJOMOIO Macolo,
PIBHSIHHSMU 00’eMoM (st razy) ab0 KITBKICTIO PEYOBHMHHU IHIIOTO peareHtry abo
peakiiif IPOAYKTY; BITHOCHHUM BUX1JI IPOAYKTY peaKLii.

Yemanosnosamu ximiuHy (HopMyny pedOBHHU 32 KUTBKICHUMHU JaHUMHU
PO peareHTH 1 NPOAYKTH PEaKIlii.

Bukonysamu o0G4HCIIeHHs], SKIIO PEYOBUHU MICTATH JIOMIIIKA a00 HasBHI
B HAJJIUIIKY.

Po3ze'sazyeamu  xomOIHOBaHI
aJITOPUTMIB).

3amadi  (TMOE€MHAHHS HE OUIbIIEe JBOX
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Tadauuss poO34YMHHOCTI OCHOB, KHCJI0T, aM(QOTEepHUX TiAPOKCHIIB 1 coJteil y Boai 3a 20-25 °C

TONATKHA

Wonn, Ha
KL H* | NH," | Li* | Na" | K" | Mg* | Ca® | Ba* | AIP" | Cr*" | zn®™ | Mn* | Fe*" | Fe®* | Pb* | Cu™ | Ni** | Ag" | Hg™
JIUCOITIIOE
CTOTyKa
OH" 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
S05” 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
NO3’ 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 M H H H # H H #
CO5” p p p p p M H H — — H H H - H # M M -
CHsCOO™ | p p pP| P |DP p p p p p p p p - p p p p p

YMOBHI TTO3HAYCHHS: «p» — pedoBHHA PO3YMHHA (PO3ZYMHHICTH Gisbie 1 r pevounn y 100 r Bojm);

«M» — pedoBHHA Majopo3unHHa (po3unHHICTH — Big 1 10 0,001 ry 100 r BOAN);

«H» — PEUYOBHHA MPAKTUYHO HEpO3unHHA (po3unHHicTh — MeHIIe 0,001 ry 100 r Boxn);
«—» — PEUOBHUHA HE ICHYE;

«#» — pedoBHHA ICHYE, aJie pearye 3 BoJI0I0; Il pO3UMHHICTh BUZHAYUTH HE MOXKHA.

Psan 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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Haiinommupenimi Ha3BM Ta CKJIaJ IeAKMX HEOPraHiYHUX Pe4YOBHH, CyMillel Ta MiHepaJliB

Haiinommpenima Ha3Ba pe4OBUHU

XimiyHa popmyra peyoBHHU a00

Haiinmommpenima Ha3Ba pe4OBUHU

XimiyHa popmysa peuoBHHH 200

abo cyminri KOMIIOHEHTA (KOMIIOHEHTIB) CyMillli abo cymimi KOMITOHEHTa (KOMIIOHEHTIB) cyMilll
Kyxonna (kam’siHa) CLIIb NaCl MingHuii Kyrmopoc CuSQOy, - 5H,0
KaycTtuuna cona, inkuit HaTp NaOH 3aii3HuiA Kyrmopoc FeSO, - 7TH,0
KansuaoBana cona Na,CO3 I'ipka ciinb MgSQO, - 7H,0
Kpucramiuna cona Na,CO;:-10H,O AJFOMOKAaJII€BHI TaayH KAI(SO,); - 12H,0
[Tutna (xapuoBa) cona NaHCO; [Tepexuc BOIHIO, IEPTiAPOITH H,0, (Boguuit po3unH)
Harpiiina cenitpa NaNO; WoHa HACTOSHKA I, (ciupTOBUI PO3YMH)
Kaniitna cemitpa KNOs HamaTtupuuii ciupr, amiauna Boga | NHs (BogHmMit po3uunn)
AmiadHa ceniTpa NH4NO3 XJI0pHE BaltHO CaCl(OCl), abo CaOCl,
Harratup NH,CI Po3uunHE CKITO Na,SiO3
[1oTam K,CO3 Kpewmmniii (HamiBIpoOBiTHHK) Si
Kpetina, mapmyp, BamHsK CaCOg3 KBapii, kBap1ieBuii mcok SiO,
Heramene Bamnao CaO I'muHa, TIMHO3€EM, KAOJIiH Al,O3 - 2Si0, - 2H,0
I"anieHe BarHO Ca(OH); CkJ10 (BIKOHHE) Na,O - Ca0 - 6SiO,
Bannsina Boja Ca(OH), (BoaHuMii po34nH) Mamnaxit (CuOH),CO3
bopha kuciora H3BO3 XJ0pHa Boza Cl, (BogHuii po3umH)
Kopynn Al,O3 bpomua Boga Br, (BonHuUi po3unH)
["'emaTurt (3aJ1i3Ha pya) Fe O3 beprosieTosa ciib KCIO;
Marnerwur (3aJ1i3Ha pyna) FesO4 A30THa KHCIIOTa HNO3
CBUHIEBHI CYpPHK Pb3O4 ConsiHa KucioTa HCI (Bogumii po3unn)
CipuaHa K#cioTa H,SO, [TraBuKOBa KUCIIOTA HF (BomHui po3unn)
Oneym po3unH SO3y H,SO, Jlarmic AgNO;
I'oc CaS0Oy - 2H,0 MapraniiiBka KMnO,
Anebactp CaSO, - 1/2 H,0 Kap0in, kambIiiit kapois CaC,
Cyxwuii 1z CO, (TBepamii) dochopHuii aHTiIPUA P,0s5
CipKOBOJICHb H,S [Tpoctuii cynepdocdar Ca(H,P0O,), - H,O + CaSO, - 2H,0
CipuuncTwii ra3 SO, [Moasiiiumit cynepdocdar Ca(H,POy), - H,O
Yaaauii ras (6{0) [Tpenumitar CaHPO, - 2H,0
["a3, mo 3Becesie, 3aKNUC a30Ty N,O CedoBuHa CO(NH,),
[Tiput FeS, Amodoc NH4H,PO,4 + (NH,4),HPO,
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HajinomupeHinii Ha3BH Ta CKJIA/l AeSIKMX OPraHiYHUX PEeYOBHH Ta CyMilnei

Haiinmommupeninra Ha3Ba peuoBUHU 200

Ximiuaa GopMyna

HaiimommupeHinia Ha3Ba peuOBUHH

Ximiuaa Gopmyna

CyMiIi
0O0JIOTHMH Ta3, PyIHUKOBHI ra3 CHy Kkap0oJIoBa KHCII0TA, (HheHOI CsHsOH
1300yTaH (CH3),CHCHj3 MIKPUHOBA KUCJIOTA 2,4,6-TpuHiTpodeHOI
130TMEHTaH (CH3),CHCH,CHj3 MypaIifHa KICIIoTa, (hopMiaTHA KUCIOTA HCOOH
HEOIIEHTaH (CH3)4C OLITOBA KUCJIOTA, alleTaTHA KUCI0Ta CH3;COOH
1300KTaH (CH3)3CCH,CH(CHj3), nporioHoBa KucioTa, npomionaraa kucinora | CH3CH,COOH
METUJICHOBA Tpyna —CHo— HaTpii popmiat HCOONa
miaprentyM(l) anerunenin AgC=CAg MarHiit popmiat, Maruiit tudopmiar (HCOO),Mg
JTUHATPIN alleTHIICHIT NaC=CNa HaTpil anerar CH3COONa
IUBIHII CH,=CH-CH=CH, KaJblLlil aleTar, Kajablil aianerat (HCOO),Ca
1301IpeH CH,=C(CH3)CH=CH, MOJIOYHA KHUCJIOTA, JIAKTaTHA KUCI0Ta CH3;CH(OH)COOH
METWIXJIOPU CH;CI IIaBJIeBa KMCIIOTa, OKCalaTHA KMCIIOTa HOOC-COOH
ETUIIXJIOPHU]T C,H;sCl JIUHATPIN OKcaaT NaOOC-COONa
TIPOITLTXJIOPHT CH3;CH,CH,CI MeTmihopmiat HCOOCHj3
130TPOMIIXJIOPH]T (CH3),CHCI etuagopmiar HCOOC;Hs
XJ10pohopm CHCl; METHJIAIeTaT CH3COOCH;3
Honodopm CHI; eTUJIALeTaT CH3COOC,Hs
BIHUIXJIOPHU/T CH,=CHCI HaTpii METUIaT CH3sONa
METWJIOBUH CIUPT, AEPEBHUMN CIIUPT CH3;0H HaTpii eTunar C,Hs0ONa
€TWJIOBUH CIIUPT, BAHHUN CIIUPT C,HsOH TJIFOKOHOBA KUCJIOTA HOCH2(CHOH),COOH
MPOMIOBUM CITIUPT CH3;CH,CH,OH copOiIT HOCH,(CHOH),CH,OH
130MPOMIIOBUNA CIUPT (CH3),CHOH caxapHa KUCJIOTa HOOC(CHOH),COOH
JTUMETUIIOBUH €Tep CH3;0CHj3 KaJIbITi caxapar C12H2,011-CaO
JeTUIIOBUH eTep, A1eTUIIOBUH edip C,Hs0C,Hs TJIIUH, aMiHOOIITOBA KHCJIOTa NH,CH,COOH
MypalIHUM ajabaerif, GopMaabaeriy HCHO aJlaH1H, a-aMIHOIPOIIOHOBA KHUCJIOTa CH3;CH(NH,)COOH
bopmaiin 36—37% pozunar HCHO POKCHITIH (CeH70,(ONO»)3),
areToH CH3;COCHj3 KJIITKOBAHA (CeH1005),

HITPOIUIILIEPUH, TPUHITPOTTIIIEPUH

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

Ilepenik pekoMeHI0BAHOI HABYAJIBLHOI JIiTEPATypH
1. Tligpyunuk «Ximist. 7 kaacy» /aBt. [Tonens ILIL., Kpukns JI.C./ K: Akanemis, 2007.
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[Migpyunuk «XiMmis
[Minpyunuk «Ximis
[Migpyanuk «XiMmis
[Minpyunuk «Ximis
[Migpyunuk «XiMmis
[Tinpyunuk «Ximis
[Migpyunuk «XiMmis
[Minpyunuk «Ximis

. [Migpyunuk «Ximist
. Migpyunnk «Ximis
. [Migpyunnk «Ximist
. [Minpyunuk «Ximist
. [Migpyunnk «Ximist
. [inpyunuk «Ximist
. [Migpyunmnk «Ximist
. [inpyunuk «Ximist
. [Migpyunmnk «Ximist
19.

. 7 knmacy /aBt. Spomenko O.I'./ K: Cranina, 2008.

. 7 xnac» /aBT. bypunceka H.M./ K: Tlepyn, 2007.

. 7 xmacy /aBt. Jlamescopka I'.A./ K: I'enesa, 2007.

. 8 x;macy /aBt. [lomens I1.I1., Kpukisa JI.C./ K: Axanemis, 2008.

. 8 kimacy /aBT. Spomenko O.I'./ K: Ocgira, 2008.

. 8 ximac» /aBT. bypunceka H.M./ K: Tlepyn, 2008.

. 9 kmacy /aBt. Bypunceka H.M., Bennuko JL.IT./ K: ITepyn, 2009.

. 9 knacy /aBT. Jlamesceka I'.A./ K: T'ene3sa, 2009.

. 9 xnmacy /aBt. [lonens ILI1., Kpuxns JI.C./ K: Axagemis, 2009.

. 9 xnac» /aBt. Spomenko O.I'./ K: Ocsita, 2009.

. 10 xnac (piBeHb cTaHAapTy, akaaeMiuHuil piBeHsb)» /aBT. Apomenko O.I'./ K: I'pamora, 2010.
. 10 knac (piBeHb cTaHAapTy, akagemiunuii piBeHs)» /aBT. [lonens [LI1., Kpuxns JI.C./ K: Akanewmis, 2010.
. 10 xnac (mpodinbHMii piBeHb)» /aBT. bypunceka H.M. Ta i1./ K: Ilemaroriuna qymka, 2010

. 11 knac (piBenb ctannapty)» /aBt. Jlamescrka ['.A., Jlamesceka A.A./ K: I'enesa, 2011.

. 11 xnac (piBens cranmapty)» /aBt. Spomenko O.I'./ K: I'pamora, 2011.

. 11 knac (akagemiunuit piens)» /aBT. [lonens ILI1., Kpuknsa JI.C./ K: Axanemis, 2011.

. 11 xnac (akagemiunuii piBenb)» /aBt. Bemnuko JI.IT./ K: Ocsita, 2011.

CyuacHa TepMiHOJIOTIS 1 HOMEHKJIAaTypa opraHiyHux cnoiyk /aBT. Tonmmaudosa B.C., Kotyn O.M., Kopninos M.IO., I'opaienko O.B., Bacunenko
C.B./ Tepuonins: HaBuansua kaura — bornan, 2008.

20. Homenknatypa opraniyHux cnoiyk /aBT. Toamauosa B.C., Kosryn O.M., Jly6oBuk O.A., @inaiino C.C./ TepHonins: Mannpiseus, 2011.

21. 36ipHUK 3aBHaHb IS JIEPXKABHOI IMJICYMKOBOI artecrtarii 3 ximii. 9 kmac /aBt. Jlamesceka I'.A., Tutapenxko H.B./ K: Llentp HaBuampHO-
METOAMYHOI JiTepatypu, 2011.

22. 30ipHUK 3aBIaHb /IS JAEpKaBHOI miIcyMKoBOi arectamii 3 Ximii. 11 kmac /aBr. JlyooBuk O.A./ K: LleHTp HaBUanbHO-METOAMYHOI JITEpaTypH,

23. Ximis. [ToBHuU# Kypc. YHIBepcalbHUH TOBITHUK U151 BUITYCKHUKIB Ta adiTypieHTiB /aBT. Turapenko H.B./ K: Jlirepa JIT, 2011.
A TakoX BIJIMOBI/IHI MiIPYYHUKH B NIEpeKIajii Ha pOCiiicbKy MOBY Ta MOBH HalllOHAJIbHUX MEHILHH.
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