Homarox Ne 9

JI0 Haka3y MinicTepcTBa OCBITH 1
HAYKH, MOJIOZL Ta CHOPTY YKpaiHu
Bix 14.07.2011 Ne 791

IIporpama pJist IpoBeIeHHS 30BHIIIHLOI0 HE3A/IEKHOTO OIIHIOBANHS 3 XiMil

IIporpama mpu3HaueHa U1 OPOBEASHHS 30BHIIIHBEOr0 HE3AIEKHOTO OIi HEOBAHES 3 XiMii.
I'0/T0BHOIO METOIO IPOBEACHHS 30BHIMHBOTO HE3AICKHOIO OLIHIOBAHHSA € 00'CKTUBHE T4 HEYIEPEHKCHE OLIHIOBAHHA PIBHSA
HABYAJIbHUX JOCATHEHB 0Ci0, fKI 3aKiHUMIM 3araNbHOOCBITHIH HABUANBHHIM 3aKiafg 1 BUSBIWIN OaKaHHS BCTYIHUTH A0 BHIIOIO
HAaBYAJIBPHOTO 3aKIafy Y KpaiHu.
~ 30BHINIHE He3aNEXHE OIIHIOBAHHS 3aIPOBAJUKEHO 3 METOK 3a0e3MEeYeHHs KOHCTUTYLIHHOTO IpaBa I'POMAJSTH Ha DPIBHHIMA
JIOCTYII IO BHIIOI OCBITH.
30BHIIIHE HE3aJIEKHE OMIHIOBAHHA 3 XIMii — CI0Ci6 mepeBipku:
® 3HAHHs YJHAME HalBaXJTUBIIINX 3aKOHIB 1 TEOPIid XiMii;
® BOJIOJIHHS XIMITHOK MOBOIO, BMIHHA KOPHCTYBATHCS HA3BAMH 1 CHMBOJIAMY XIMITHHX €EMEHTIB, Ha3BaMH MPOCTHUX 1 CKIATHUX
PEYOBUH,
© BMIHHS CKJIaJaTH XIMIYHI @OUESE 1 PIBHSHHSA XIMIYHHX PEaKI[ifi, PO3B'I3yBaTH PO3PaxyHKOBI Ta eKCIEPUMEHTANBH] 3314
© DO3YMIHHS 3B'S3Ky MDK CKJIAuOM, OymoBoO, (i3MYHAMHA i XIMIYHMMH BIACTUBOCTAME DEUOBHMH, CHOCOGAMH ix no0yBaHHA,
TaJIy3siMH 3aCTOCYBAHHT,
® 3HaHb PO HAHBAXUIMBILII IPUPOJIHI Ta ITYYHI PEYOBHHH, iX GYA0BY, cocobm N0OyBaHHS Ta raiy3i 3aCTOCYBAHHSI,
® PO3YMiHHSA HAYKOBHAX OCHOB IICBHHX XIMIYHUX BUPOOHHMIITE,
e 0013HAHOCTI 3 IEAKUMH EKOJIOTTIHIMY TIPOOIIEMAMH, II0B'I3aHUME 3 XiMi€I0;
© PO3YMIHHS POl X1Mii y PO3B'I3aHHI IMOGAIBHIX IPO6IIEM JIFOACTBA.

H@o%mz% JUIL DPOBEACHHS 30BHIIIHBOTO HE3QIEKHOTO ONIHIOBAHHA 3 XiMii po3pobieHo Ha oomomwﬁwmm&%x RQBUATBHUX
nporpam 3 ximii s 7—9 xacis (K.: Ipmiss: Ilepyn, 2005) Ta 10—11 xiracie 3araibHOOCBITHIX mmmagmm&m wmmﬁr% Jﬁ,@ NHOTILIE;
Mannpisens, 2011), enextpoHHi Bepeil Akux po3Mileno Ha odimifiHoMy Be6G-caiiti MiHicTepcTBa OCBITH 4’ mmﬁm MOJIO o
(www.mon.gov.ua). N
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YYHAMH XIMIYHUX TOHSTH, 3aKOHIB, T€OP.., @ ¥ OCMHCIEHE BUKOPUCTAHHS Hi.MH 3HAHB, (QOPMYIIOBAHHS OLIHHUX CYIKEHD,
BHSIBJICHHS BJIACHOI ITO3UIIIT Y PI3HUX XKUTTEBUX CUTYAIIISAX.

Marepian mporpamMu Ajis NPOBEIEHHS 30BHIIIHBOTO HE3aJICKHOTO OIIHIOBAHHS PO3IOJIJICHO HA YOTHPH TeMaTH4HI OJIOKU:
«3aranpHa XiMmis», «Heopraniuna xiMis», «OpratiuHa XiMmis»y, « O6UUCIeHHS B XiMii», SIKi B CBOIO YepTy PO3MOJIIIEHO 34 PO3ALIaMu 1
TeMaMH. Y KOXXHOMY PO3/iji IIepelliyeHo 3HaHHsI, IKUMU Mal0Th BOJOAITA YYaCHUKHN 30BHIIIHBOTO HE3AIEKHOTO OIIHFOBAHHS.

VY mepesiiky BUMOT, HaBeAeHUX y KojoHIl «IIpeamMeTHI BMiHHS Ta CIIOCOON HABYAIBHOL NiSIBHOCTI» NETATBHO PO3KPUTO OOCST
BUMOT JIO 3HaHb Ta YMiHB 3 KOKHOIO @Owb:d\ itemu. Y Eoo%mg TUIST TIPOBEICHHSI 30BHIIITHBOTO HE3aJICKHOIO OIIHIOBAHHS 3 XiMil y
2012 p. BUKOpHUCTAHO HOMEHKJIATYPY XIMIYHMX €JIEMEHTIB 1 PEeUOBUH, a TaKOX TEPMIHOJOTIIO, siki Biamosinatote JCTY 2439-94:
Enementu ximivni, peqoBuHH npocTi. Tepminu Ta Bu3HadeHHda. — K., Jlepkcrnoxuscrangapt Ykpainu — 1994. Ilporo crangapry
OyJie IOTPUMAHO 1 B 3aBIHAHHIX TECTY 3 XIMII.

Haspu opragigHmx CIIONYK BiAmoBinaroTh ocTaHHIM pekoMeHpanisiM IUPAC. I3 ganuM MaTepiasoM MOXKHA O3HAaHOMHUTHCS B
HAaBYAJIBHUX IOCIOHMKAX, sIKi MaroTh rpu¢d MiHicTepcTBa OCBITH 1 HayKW YKpaiHu (JuB. Iiepernik peKOMEHJIOBAaHOI HaBdaIbHOI
JTITEPaTyPH).

V mporpami [UIst IPOBEAECHHS 30BHIITHBOTO HE3aJIKHOTO OIIHIOBAHHS 3 XiMil BUKOPHUCTAHO CKOPOYEHHS «H. Y.» — HOPMaJlbHI
ymoBH (Temmeparypa 0 °C, tuck 101,3 xlJa abo 760 mm pr. cT.).

Biamosiguo 10 Mi>KHAPOIHUX CTaHAAPTIB I TO3HAYEHHS KiJIbKOCTI PeYOBHHU MOXHA BUKOPUCTOBYBATHU JIITepH 7 abo v. s
MO3HAYECHHS TeIUIOBOIO €eKTy peakilii Ciil BUKOPUCTOBYBaTH o3HadeHHs «AH».

Iif 4ac MmiATOTOBKM /IO HPOBEJEHHA 30BHILIHBOTO HE3alE€KHOIO OLIHIOBAHHsS 3 XIMII PEKOMEHJOBAHO BHKOPHCTOBYBATH
JOBIIHMKOBI Tabjuui, sSKi HaBeJeHO y Jojarkax «PO3UuHHICTE KUCIOT, CONel, OCHOB Ta aM(QOTEepHUX TIPOKCUIIB Y Boal 3a 20—
25 °Cy», «Psan axTHBHOCTI MeTamiBy, «HalmommpeHini Ha3BW Ta CKJIaJ ACSIKHUX HEOPTaHIYHUX PEUYOBHUH, CyMilllel Ta MIHEpaliB,
«Haiimommmpenilin Ha3Bu Ta CKJIaJ ASIKAX OPraHiYHUX PEYOBHH Ta CyMilei», «Ilepernik pekoMeHI0BaHo]l HaBUaIbHOI JIITEPaTypm».
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IIpeameTni BMiHHS Ta COCO0H HABYANLHOT TiSIIBHOCTI

1. 3araanua

Ximis

1.1

OcHoBHI XIMIUHI
OoHATTS. Peyosnina

[lonaTTa pedoBHHa, (i3WYHE TINO, MaTepial,
[IPOCTa pEedYoBHHA (MeTasl, HemeTal), CKIamHa
pedOBUHA, XIMIYHME eNEeMeHT;, HalapiOHiii
YaCTMHKHM PEYOBUHW — aTOM, MOJIEKyna, HOH
(xation, amioH). Ckian pedYOBHHU (IKICHUI,
K1JIbKiCHUH). BanieHTHICTh XiMIYHOTO eeMeH-
Ta. XiMigHa (HaimpocTima, icTHHHA) 1 rpadiy-
Ha (cTpykTypHa) (Qopmynu. dDizuune sBuie.
BinHocHI aTOMHa 1 MONEKYJISIpHA MACH, MOJISIp-
Ha Maca, KUTbKICTh pedoBUHH. OJIUHHUII BUMI-
PIOBaHHS KLIBKOCTI PEYOBHHH, MOJIIPHOT MacH,
MOJISIPHOrO 00’€My; 3HAUCHHS TEMIEpaTypu i
THCKY, K1 BIAIOBLIAIOTH HOPMATBHUM YMOBAM
(H. y.); MmoysipHUH 06°eM ra3zy (3a H. v.). 3aKoH
ABorasipo;  4uCciI0  ABOTampo;  CepedHs
BIHOCHA MOJIEKYJSIpHA Maca CyMimn rasis,
noBiTps. MacoBa 4acTka eeMeHTa y CIIONYII.

Crradamu GopMyNHu CIONYK 3a 3HAYCHHSIMH BAICHTHOCT] €leMEHTIB.
3anucyeamu xiMidHi Ta rpadidai (CTPYKTYpHI) QOPMYJIH PEUOBHH.
Pospizuamu Qi3gdHi Tida 1 PEYOBUHE, NIPOCTI Ta CKIAJHI PEYOBUHHU,
€JIEMEHTH 1 MPOCTI PEYOBHHHU; METANH I HEMETaH; aTOMH, MOJEKYIIH Ta
HoHu (XarioHu, aHioHM); (i3W4Hi Ta XIMIYHI BIACTHBOCTI PEYOBHHY;
¢13u4HI ABMINA Ta XIMIUHI peaxuii; HafimpocTinty Ta icturHy GopMyIn
CTIOTTYKH.

Busnayamu BanieHTHICTH €TEMEHTIB y OIHAPHUX CHOJYKaX.

Ananisyeamu sxicHu# (en1eMEHTHHUHN) 1 KIMBKICHUM CKJIaJ PEYOBHHHM 3a 11
XIMIYHOIO (POPMYIIOLO.

1.2

XiMiYHa peaKilis

XiMIdyHa peakiis, cxema peakii, XiMmiuHe
pIBHAHHSA. 3aKOHM 30EpeKEHHSI MacH PEYOBHH
mig yac  XiMiyHol  peakmii, 00 eMHMX
CHIiBBIJHOIIEHE Ta3iB y XIMIgHid peaxiii.
30BHIMIHI €QEKTH, 0 CYMPOBOUKYIOTE XIMIYHI

peakuii.  [ToHATTS  OKHUCHHK, BiJHOBHUK,
OKHCHEHHSI, BIJHOBICHHS. TWIM XIMIYHHX
peaxnii.  [IBumkicte  XxiMiuHOI  peakilii.
Karanizarop.

3anucysamu cXxeMHy peaKIii, XiMiYHi PiBHIHHS.
Pospiznamu TANA peakuii 3a KiNBKICTIO peareHTIiB i MPOAyKTiB (peakiii
CIIONYYEHHs, pO3KIamy, OOMIHY, 3aMIIEHHS), 3MIHOIO CTYIEHS
OKHCHEHHS €JIEMEHTIB (PeaKiii OKHCHO-BITHOBHI Ta HE OKHCHO-BiIHOBHI),
TEIIOBUM €()eKTOM (peaxiii eK30TepMiuHi, eHIOTEpMiuHi), HAIPIMOM
nepediry (peaxnii 000pOTHI, HEOOOPOTHI).

Busnauamu B 0KMCHO-BITHOBHI# peakiiii OKUCHHK i BiIHOBHHUK, IpOLIeCH
OKHCHEHHS 1 BITHOBJICHHSL.

Ananizyeamy BIUIMB KOHIEHTpAUil pearcHTiB, BEJIWYUHH INOBEPXHI IX
KOHTaKTY, TeMIIEPaTyPHU, KaTall3aTopa Ha MIBHIKICER-3IHOT peaKIlii.
3acmocosyeamu 3aKOH 30EpEXKEHHS MacH oef.,@mwwﬁm%m@c RQETBOPCHHS
CXEMH peaKilli Ha XIMiYHe PIBHAHH. / /hé%%p, ﬂ »o,wbo
Buxopucmoeysamu wmertox CIEKTPOHHO mm,,w 2] AaHCY
ox@ZsoE\Homomﬁmowmopﬁommn:mmx ;.




1.3 Hepioanynmii 3axon | Ilepiogumynmit 3ax. .. (cydacne QopmymoBan- | Pospisuamu B 1.<piomuuHil cHCTeMI nepionn. Ipylnu, TOJOBHI Ta mobivHi
1 nepioguyna us1). CTPYKTypa KOPOTKOrO 1 IOBIOTO BapiaHTiB | MiArpyNH; METaliuHi Ta HEMETAIYHI €TeMEHTH 3a iX TIONOXCHHIM ¥
CHCTEMa XIMIYHHX | IEeploJHYHOI  CHCTeMH; [I€piOAH, TIDPyNH, | HepioardHil cucTeMi.
€JIEMEHTIB miarpynu  (ronoeui, moOGiyni). IlopankoBui | Bukopucmosysamu iHGopMaNito, 3axiaieRy B HepioquyHil cuctemi, ms
. I. Menneneepa | (aToMHHH) HOMEp €NEMEHTA, pPO3MIIICHHS | BU3HAYEHHS TUIY eleMeHTa (MeTaliuHuil abo HeMeTariuaui €JIEMEHT),
, MCTAIIYHAX 1 HEMETATIYHUX €NIEMEHTIB Y | MAKCHMAJbHOIO 3HAYeHHs HOr0 BAIEHTHOCTI, THIIY IIPOCTOI PEYOBHHH
IepIOfMYHIA  CcHCTeMi, mepiogax i rpymax; | (Meranm aGo HeMmeTan), XiMIYHOrO XapakTepy OKCHIB, TIiApOKCHIIB,
Jy’KHI, Iy)KHO3EMENBHI, IHEPTHI €JeMEHTH, | CIIOJIyK eleMeHTiB i3 [iaporeHom.
TJIOTCHH. Awnanisyeamu 3MIHH BJIACTHBOCTEM WPOCTHX pPEUOBMH 3aJI€KHO Bif
PO3MIIIEHHS €JIEMEHTIB y IIepiofax, MiArpynax, IIpy Iepexo i Bl OJHOTO
IEpIoY IO 1HIIOTO.
1.4 bynosa atroma Cxnan atoma (s11po, einekTpoHHa 000710HKA). | 3anucysamu enexTpousi Ta rpadiuni Gopmynu atomis i mpocTHX HOHIB
IIoHATTS HYKJIOH, HYKJLJ, 130TONH, IpoTOHHE | eneMeHTIB Ne 1—20, aToOMiB HeMeTaliyHux €JIEMEHTIB 2-T0 i 3-TO
YUCI0, HYKJIOHHE 4YHCIIO, OpOiTalib, CHEPreTHY- | IEePioIiB ¥ 30YHKEHOMY CTaHi.
Hi piBeHb 1 MpIBEHb, CIApeHuH 1 HecmapeHuit | Busnauamu cxnad spep (KiIbKICTh NPOTOHIB 1 HEHTPOHIB y HyKmidi) i
€IEKTPOHH, pajiyc aToMa (IPOCTOr0 HOHA); | €NEeKTPOHHHX OOOJOHOK (SHEPreTHYHWX DIBHIB Ta WiApIBHIB) aTOMIB
OCHOBHUI 1 30ymxenuit ctanu atoma. CyTHICTD | eaeMenTiB No 1—20.
sBuIna papioaktuBHOCTL. Popmu s- 1 p- | [lopisniosamu pamiycu aToMiB 1 pOCTUX HOHIB.
opbiTane#i, posMimeHHs p-opbitanelt y | Ananizysamu 3MiHu paxiyciB aToMiB y mepiogax i marpynax.
MPOCTOPI. IlocninoBHICTE 3alIOBHEHHS
€JIEKTPOHAMHU €HEPIeTUYHUX PIBHIB 1 MIAPIBHIB
B aToMax eneMeHTiB Ne 1—20, enexTpoHHi Ta
rpadigHi GopMyIH aTromiB 1 TPOCTHX MOHIB
eneMeHTiB Ne 1—20.
1.5 Ximivnu# 38’930k | OcHOBHI THIHM XiMiuHOTO 3B’A3KYy (HOHHHH, | Crradamu enekTpoHH! GOPMYTH MOJEKyJI, XiMiuHi GOPMYJIH CHOTYK 3a

KOBaJICHTHUH, BOJTHEBUH, MeTaniqyHui).
XapaKkTEepUCTHKYN KOBAICHTHOTO 3B SI3KY —
KpaTHICTh,  €Heprii, MOJSIpHICTL.  Tumu
KPHCTaJIYHUX IPATOK (aTOMHI, MOJIEKYJISpHI,
HOHHI, METaNi4Hi); 3aTeXHICTs  (BizuuHmx
BIACTUBOCTEH PEYOBHHHU BiX TUITY
KPHCTAIIYHUX IPaToK. EnekTponHa (opmyia
MOJIEKYJIH. EJIeKTpOHEeraTuBHICTH eJIeMeHTa.
CryniHp OKHCHEHHS €JIeMEHTa B PEYOBHHI.

CTYIIEHAMH OKHCHEHHS €JIeMEHTIB, 3apsiIaMi HOHIB.

Po3pisHsamu BaJIEHTHICTE 1 CTYIIHD OKMCHEHHS €JIEMEHTA.

Obuucnrosamu CTyTIHb OKHCHEHHS CIIEMEHTA Y CIIOJIYII.

Busnauamu KpaTHICT, IOJSPHICTh UM HENOJSPHICTH KOBAIEHTHOTO
3B’SI3Ky MIK aTOMaMH. o

IIpoznosysamu THI XIMIYHOTO 3B’SI3Ky B Cd m«m%ﬁww,. PRSE] BJIACTHBOCTI




1.6

CyMiIi pedyoBUH.

Cymilnl OXHOPIAH. PO3YMHU) T4 HEONHOPIIHI

Craaoamu CXewad €NEKTPONITHYHOI JUCOLIALIT OCHOB, KHCIOT, COJICH:

Po3uyunu (cycrnensid, emynbCis, niHa, aepo3ons). MacoBa | HOHHO-MONEKYJIAPHI  PIBHSHHS 32 MOJIEKYJISPHUMH DIBHSHHSIMH i
1 of’cMHa (a7d Ta3y) YaCTKH DPEUOBMHH B | MOJICKYJSIPHI DIBHSHHS 38 HOHHO-MOJEKYIAPHAMY PiBHIHHSIMI.
cymimi.  Merogu  posamineHHs  cymimed | Po3pisuamu OJHOPIOHI Ta HEOAHOPLAHI CYMilli Pi3HHX THIIIB; pO36aBiIeHi,
(BlACTOrOBaHHs, (INbTPYyBaHHs, NEHTPUGYIY- | KOHIEHTPOBAHI, HACHYEHI, HEHACHYEHI pPO3YMHM; eJEKTPONiTH it
BaHHS, BHMAPIOBAHHA, MNeperonka). IIOHATTS | HeeNeKTPONITH, CribHI Ta clnabKi eleKTPOITH.
PO3YMH, pPO3YHHHHUK, PO3YMHEHA PEYOBMHA, | BusHauamu MOXIMBICTE Hepediry peakiiii 0OMiHy MIX €IeKTPONITaAMU B
KPHCTAIOTLAPaT, €JIEeKTPONITUYHA JUCOIialis, | POIUMHI.
ENIEKTPOTIT, HEENEKTPOIIT, CTYNIHb eNeKTpo- | Ananizyeamu BILIUB OyH0BH PEYOBHH, TEMIIEPATYPH, THCKY (s ra3iB) Ha
miTAyHOI  amcowianii, HOHHO-MOJEKYISIpHE | X PO3YMHHICTH y BOMI; MEXaHI3MH YTBOPEHHS HOHIB IIPU PO3YMHEHHI Yy
piBHAHHA. MacoBa  wacTka  PO3YMHEHOI | BOJI €IEeKTPOJIITIB HOHHOI Ta MONEKYISPHOI OyIOBH.
PEYOBMHHE y PO34dHI. BynoBa MOJIEKYIH BOIH; | 3acmocogyeamu 3HaHHS 1 BUOOPY METOIY PO3MiNEHHS OOHOPiaHOT abo
BOAHEBHN 3B’S30K Yy BOJl. 3abapriieHHS | HEOMHOPIMHOI CyMIIIi PEYOBHH.
iHauKaToOpiB  (VHIBEPCAILHOrO,  JIAKMYCY,
denondrareiny, METHIOPaH)Xy) B KHCIOMY,
TYy’)KHOMY 1 HEHTpaJbHOMY CEpEeIOBHINAX.
Peaxiii 0OMiHy MiX €JIEKTPOTITAMH Y PO3UHHI.
2. Heopraniuna ximig
2.1. OcHOBHI KJIacH HEOPraHiYHUX CTOJIYK
2.1.1 Oxcuan Busnadenns, Haspu, Kiacu@ikalis OkcumiB, | Cxkradoamu  XiMiuHI  QOpMYJTM  OKCHAIB;, pIBHIHHS  peakuid, ski

XIMIYHI BJIACTHBOCTI COJETBOPHHX OKCHIIB,
crnocobu 1oOyBaHHs OKCHJIIB

XapaKTepU3yIOTh XIMIYHI BIACTUBOCTI CONETBOPHUX OKCHIIB (B3acMOLIIs 3
BOJIOIO, OKCHIAMHU, KHUCJIOTAMH, JIYTaMH), CIIOCOOM MoOyBaHHS OKCHIIB
(B3aeMOZi NPOCTHX 1 CKJIAAHUX PEYOBMH 13 KHACHEM, pO3KIajaHHs
HEPO3YHMHHHUX OCHOB, JCIKAX KHCJIOT 1 COJled i 9ac HarpiBaHHs).
Hasusamu oxcuay 3a iXHIME XIMI9HUME HOpMYyIaMu.

Busnawamy QopMynn OKCHIB cepel GOpMyI CIONYK 1HIIMX BHBYECHHX
KJIaCiB.

Pospisnamu meconersopHi (CO, N,O, NO, SiO) i
(KHCIIOTHI, OCHOBHI, aM(OTEpHi).

Ilopisnioeamu 3a XIMIYHAMH BIACTHBOCTIME -QCHOBHI, KHCJIOTHI Ta
amporepHi (Ha MpUKIIazax OKCH/IIB Em 15 /Es%wmu NG OKCHIHL.

@&,‘ Uy »mé%ﬁ Iy eJEMEHTa i

COJIETBOPHI OKCHIU




OcHoBH

BuszHaueHHs (3a JbHE Ta 3 OOTJBIAY
€JIEKTPOJIITHIHOT IHcorianii), Ha3BH,
KItacudikalilg, XIMIUHI BJIACTHBOCTI, CIOCOOH
noOyBaHHS OCHOB

Crkradamu Ximi-_.i GOpMyIM OCHOB; pIBHSHHS peaklliif, fki XapakTe-
PU3YIOTE XIMIYHI BIACTUBOCTI JYTIB (B32EMOMIS 3 KHCIOTHUMH OKCHIAMH,
KUCIIOTaMH Ta COJAMH B PO3YHHI) Ta HEPO3IUMHHHUX OCHOB (B3aEMOIis 3
KHCJIOTaMH, PO3KJIAAAHHS M1 Yac HarpiBaHHs), COCoOu A00YBaHHS JTyTiB
(B3aeMOig JYXKHUX 1 IYXKHO3EMENBHUX (KpIM Mar’it0) MeTajiiB i3 BOIOIO,
OCHOBHHX OKCHJIB JIy’KHUX 1 JIY)KHO3EMEJNBHUX eJIEMEHTIB 13 BOAOK0)
HEPO3YMHHUX OCHOB (B3a€MOIs COJIEH 13 IyraMy B PO3YHHI ).

Haszueamu 0OCHOBH 32 IXHIME XIMIYHUMH (GOPMYJIaMH.

Busnauamu ¢opMymu OCHOB cepel (QOpPMYyN CIOJIYK IHIIIMX BUBYEHHX
KJIACIB.

Po3pisnsamu po3unHHi (JIyr#) Ta HEPO3UYHHHI OCHOBH.

Ilopisnioeamu XIMIUH1 BIACTHBOCTI PO3UMHHHUX (JYTiB) | HEPOIUMHHUX
OCHOB.

Kucnoru

Busnavenns (3arajibHe Ta 3 HOTJAAY
€IIeKTPOTITHIHOT JUCOITIAITii), HAa3BH,
Kracudikaiisg, XiMidHl BJIACTUBOCTI, criocodu
n00yBaHHS KHUCIOT

Crxnaoamu  XiMiuHi  (OpPMyJIH  KHCJIOT; pIBHIHHS  peakuid, skl
XapaKTePU3YIOTh XIMiYHI BIACTUBOCTI KHCJIOT (B32€MOIISI 3 METalaMH,
OCHOBHHUMHM OKCHJAaMH, OCHOBaMH Ta COJIIMH B PO3YMHI) Ta cocobm iX
moOyBaHHA (B3acMOMisl KHUCIOTHHMX OKCHAIB 13 BOJOIO, HEMETATIB 13
BOJIHEM, COJIeH 13 KUCITOTaMH).

Ha3zueamu KMCIOTH 32 IXHIME XiMIYHUMH QOpPMYyJIaMHu.

Busnauamu ¢$opMynum KUCIOT cepell (OopMyIN CIIONYK IHIOAX BHBUYEHUX
KJIAC1B, BAJICHTHICTH KUCIOTHOTO 3AJIUIIKY 32 (POPMYIIOI0 KHCIOTH.
Pospisnamu KUCIOTH 32 CKIaA0M (OKCHT€HOBMICHI, OE30KCHIEHOBI),
3JATHICTIO OO eNeKTPONITHYHOI Jucomiamii  (cuiasHI, clabki) Ta
OCHOBHICTIO.

Comi

Busnauenns (3aragpHe Ta 3 [ODJSIAY
eIIEKTPOIITHYHOT JTACOTIAINT ), Ha3BU,
Kacudikalis, XiMigHl BIaCTHBOCTI, CIIOCOOH
noOyBaHHS coner

Crnadamu xiMigai GOpPMYITM CEpeiHiX Ta KHCIUX COJieH; PIBHSHHS pe-
aKLi¥, sKi XapaKTepU3yKOTh XIMIYHI BIACTHBOCTI CEpeNHIX cojel (B3ae-
MOJIIA 3 METalaMH, KHCIOTaM¥u — XJIOPHUIHOK, CYJIbHaTHO0, HITPATHOI,
JAyramu, COJISIMH B PO34YHMHi) Ta cnocobu ix noOyBaHHs (B3aEMOMIS KHCIIOT
i3 METalaMH, OCHOBHUX OKCHIIB mw KHCTIOTaMH, KUCIOTHHX OKCHIIB 3
T —TO, .om 13 myramu,
coneli i3
MeTasamMu (peakuii 3MiHCHIOITE ¥ woﬁxmm@/ Stajamn).
Hazueamu cepenHi Ta KUCH COJi 3a &E@%& I"THINH, (HOP \
mawmgcm:sa dopmynu oo@ohm:ﬁ Ta KHC H\&m@%@@é S, &o

“.:MU m




2.1.5. | Amdorepni cnonyku | Ssmme  amdote, .octi  (Ha  npukianax | Ckradamu piBH...ds peakilii, sKi XapakTepu3yIoTh XiMITHi BIACTHBOCTI
OKCHJIB 1 I'JAPOKCUAIB); XIMIUHI BIACTUBOCTI, | OKCHAIB 1 IiApOKCHIiB Amrominiio ta [uHky (B3aeMOmid 3 KHCIOTaMH,
criocobu noOyBaHHS amQOTepHUX | JIyraMM) Ta crocobu noOyBaHHS TIiAPOKCHAIB Auomibito 1 Lluaky
TiPOKCHUIIB (B3aeMomis COJEH LUX eJIEMEHTIB 13 JIyraMH B pO3YMHI, AlrOMiHATiB i

IIMHKATIB 13 KUCJIOTaMH).
2.1.6. | I'enetuusi 3B’ 43KH MiX KJTacaMU HEOPTAHIYHUX CIIONYK Cxnadamu pPIBHAHHS peaklii MDK HEOpPraHiYHMME CIIOTYKAMH DPi3HHUX
KJaciB.
Ilopigniosamu XIMIYHI BIACTUBOCTI OKCHIIB, OCHOB, KHCIOT, aM(pOTEPHHUX
T1IPOKCHIIB, COJICH.
Yemanosniogamu 3B’SI3KM MK CKJIAAOM 1 XIMIYHHME BJIaCTHBOCTSMHU
OKCHJIB, KHCJIOT, OCHOB, aM(OTEpHUX TIAPOKCHIIB, COMEH; TeHEeTHYHI
3B 3K MIX NPOCTAMH PEYOBHHAMM, OKCHIAMM, OCHOBAMU, KHCIOTAMH,
aMmGbOTEPHUMH TiIPOKCHIAMHY, COIISIMH.
2.2. MeraJsiuui eJeMeHTH Ta ixHi cnoayku. Meramnu
2.2.1. 3araneHi BimoMocTi | [TonokeHHS ~ METaniyHUX  €NEeMEHTIB Y | Busnauamu MONOXEHHS METATIYHUX CJIEMEHTIB Y IEPIOAYHIN CHCTEMI.
PO METATIUHI nepioauyHil CHCTeMI; 0coOIMBOCTI | Xapaxmepuzysamy METANIYHUAN 3B'S30K, METATIUHI KPUCTATIYHI IPAaTKH,
€JIEMEHTH Ta eJIeKTpOHHOI OyZOBHM aTOMIB MeTaliuyHuX | (i3uyHI BIACTHBOCTI METAIIB.

METallHu

ENEeMEHTIB; 0COOIMBOCTI METaNIYHOTO 3B A3KY;
3araibHi  (QI3WYHI Ta XIMIYHI BIACTHBOCTI
METAaJIiB, 3arajipHl crocodbu ix noOyBaHHS; psin
aKTUBHOCTI METaniB; SBUIIE KOpO3il, crmocobu
3aXUCTY METaJIIB BiJl KOPO3il; CIUIaBH Ha OCHOBI
3aj1iza (4aByH, CTaJb).

Pospisnamu MeTaiuHI Ta HEMETaliYHI eNeMEHTH 3a ENeKTPOHHOI
OYyIOBOO aTOMIB.

Crrnaoamu eJNeKTpOHHI (OPMYNU aroOMiB METallYHUX €IeMEHTIB —
Jlitiro, Hartpiro, Marnito, Amowminito, Kamiro, Kamsriro, ®epymy;
PIBHSHHS peakUiH, SKi XapakKTepu3yrOTh XIMIYHI BJIACTHBOCTI METaliB
(B3a€MOJIS 3 KHMCHEM, FIOTEHAMM, CIPKOIO, BOJOKO, PO3YHHAMHK KHCIOT,
TyTIB Ta coJIed) i cmocobu ix moOyBaHHS (BIIHOBICHHS OKCHIIB KOKCOM,
xapOoH(Il) oxcumom, BomHEM, MeTalIoTepMist (ATIOMOTEPMIist)); PiBHSHHS
peakniif, sKi BiAOYBArOTHCS i Yac BUPOOHWIITBA YaBYHY 1 CTaI.
Iosacuwoeamy 3a€XKHICTh XIMIYHOT aKTUBHOCTI METAIB BiJ] €1eKTPOHHOI
OyZoBH iX aToMiB; CyTb KOPO3il MeTaliB; XIMIUHI MEPEeTBOPEHHS IIiJ 4ac
BUPOOHUIITBA YABYHY 1 CTaJII.
IIpoznozyeamu MOXIHBICTE mepebiry ,wm\ ..«, ﬁww.\m. [l MeTanmB i3
BOJIOIO, PO3YMHAMHU KHUCIIOT, COJIEH, JTyT1
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2.2.2. JyxHi Ta XiMiYHi BIACTHBO... HATPIKO, Kawlito, MarHito, | Xapaxmepusye....u nonoxenHs Harpito, Katito, Marnito, Kambnito B
JTY)KHO3EMEJbHI KaJIbIllio; Ha3BH Ta (OpMy/Id HaHBKIUBIMNKX | MepiogudHiil cuctemi, Qiswudi BIaCTHBOCTI HATpilO i Kamiio, Marmiio i
eIeMEHTH CIIOJIYK JTy)KHMX 1 JIy>KHO3EMENBHUX €NEMEHTIB; | Kalbllilo, BHAM TBEPHOCTI BOXM — TUMYAcOBY, a0 KapOOHATHY,
3actocyBanHsd  cnonyk  Harpito, Kamito, | mocTiliHy, 3aranpHy; 3acToCyBaHHs OKCuAiB Maruito 1 Kanbiito,
Marniro, Kanpuiro; ximiuni dopmynu 1 Haseu | rigpoxcuais Harpiro, Kanito, Marsito i Kabiiiro.
Ha¥BKIMBININX KaJifHux n06pus; TBepaicts | Ckradamu enexTpoHHi Gopmyin aTomis i #omie Harpito, Kasito, Mar-
BOJIH. mito, Kanpiiro; pIBHAHHS peakimii, siki XapakTepU3yIOTh XIMIYHI BIACTH-
BOCTI HATPIIO, Kajii0, MarHiro, Kajblilo (B3acMONisg 3 KHCHEM, raiore-
HaMH, CIPKOIO, BOZIOIO), OKCHIIB 1 Timpokcuais Harpiro, Kamniro, Marsiro,
Kanpuiro; piBHAHHS peakiliii, SKi BUKOPHCTOBYIOTH JUISl 3MEHIIEHHA abo
YCYHEHHs TBEPJOCTI BOAHK (KHII SITIHHSIM, JI0JaBaHHSIM COAM abo BarHa).
223 ATIOMIHIN XIMIYHI BIACTUBOCTI,  ROOYBaHHA ra | Xapaxkmepu3syeamu TOJIOXKEHHT AJDOMIHIIO B IEPIOIUYUHIN CHCTEMI,
3aCTOCYBaHHS aJIOMIHIIO; Ha3BH Ta (QOpMyNnH | Gi3udHI BIACTHBOCTI AJFOMIHIIO, OKCHIY Ta TiIPOKCHIY AOMiHIIO,
HaWBaXXJIMUBIIINUX CIIOJYK ATIOMIHIO. 3aCTOCYBaHHS AJTIOMIHIIO.
, Crxradamu enexTpoHHi (GOpMyTH aroMa i HoHa >Eoz:m:o DIBHSHHS
peaxiiil, IKi XapaKTepu3yIOTh XiMiUHI BIACTUBOCTI aTFOMIHI0 (B3acMOid
3 KHCHEM, TajJOre€HaMH, CIpKOIO, PO3UYMHAMH KHCIIOT, JIYTiB Ta COlel),
aM(QOTEpHICT, OKCHAY Ta TiApokcuay Amromimiio (B3aemomis 3
OCHOBHHMH Ta KHUCJIOTHUMH OKCHIAMHU, KHCTOTAMHE Ta JIyTaMu).
2.2.4. Depym XiMiuHI BIaCTMBOCTI Ta XoOyBamHA 3ami3a; | Xapaxmepusysamu nonoxerns OepyMmy B mepioguusii cucremi, Gpisuuni
Ha3BY Ta (QOpMYJIH HaWBaXIMBIIIMX CIOIYK | BIACTHBOCTI 3ai3a, OKCUIIB 1 rispokcuais PepyMy; 3acTOCYBaHHS 3a1i3a
@epymy; 3aCTOCYBaHHs 3amli3a Ta CHOIYyK | Ta crodyk @epymy; disionoriuuy poss Honis Gepymy.
Depymy. Cknaoamu enexTpoHHY popmyny atoma DepyMy; piBHAHHS PeakLii, ki
XapaKTepU3yrOTh XIMIUHI BIACTHBOCTI 3ali3a (B3aEMOIiA 3 KHCHEM,
XJIOPOM, CIPKOIO, BOSHOIO IIApOK0, PO3YMHAME KHCIOT Ta Conel,
pKaBIHHA), OKCHAIB i rigpokcuiiB Depymy (B3aEMOMisi 3 KMCIOTAMH),
coneii @epymy (B3a€MOZIS 3 PO3YMHAMH JIYTiB, KHUCIOT, CONEH),
B3aeMonepeTBopeHHs cnonayk Pepymy(Il) 1 Depymy(III).
2.3. Hemeramiquni esieMenTd Ta ixdi cnonyku. Hemeranun
2.3.1 ["amorenn Ximigni opmynu ¢pTopy, x1opy, 6pomy, Hony; | Ckradamu piBHSHHA peaxiii, XapaxTepHuX JUIs_XJIopy (B3aemopist 3

ximigni  ¢dopmynu, HasBd Ta  Gizmumi
BIIACTHBOCTI HaMBaXKTHBIIIHX CIIOJIYK
rajoreHiB (TIAPOT€H XJIOpHAY, TajIOreHimiB

METANIYHUX EIEMEHTIB); CocoOU NOOYBaHHs B
1aboparopii Ta XIMIYHI BIACTHBOCTI TiJipOreH
XJIOPUAY 1 XITOPUIHOT KMCIOTH; HalBaKIuBimI

1 XJIOpUOHOI
OCHOBaMH,
y I00yBaHHS

MeTajaMHi, HeMEeTalaMH, BOJO0IO), Tij 21&5 RO PP
KHCJIOTH (B3a€EMOJIS 3 MeTalaMH, OgH @wm%& us@x@%.ﬂf
mzeoaﬂommé CHOJTYKaMH, COJISIM Vw 1B

T IPOreH XJIOPUIY B naboparopii. |
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ramysi  3aCTOCYL..HS  XJOpY,  TLIPOTeH
XJIOPUY, XJOPHUIHOI KUCIIOTH; SKICHA peakilis
JUTSL BUSIBIICHHS XJIOPH/I-10HIB.

OKHUCHHKA, Y wuwAPOOHMUTBI OpraHiuHUX 1 HEOPraHIYHHUX PEUOBHH),
TIIPOreH XJIOPHIY, XJIOPUAHOI KHCIOTH (Y BUPOOHMITBI ILIacT™Mac, IS
noOyBaHHA XJIOPWIIB), XJOpUAIB (HATpifl XIOpHIY Xap4yoBO1
HPHUIIPaBH, JUI J0OYBaHHs XJIOPY, HATPIIO, HATPIM TAPOKCHUILY, COIH).
3acmocogyeamu 3naHHs 119 BUOOPY criocoOy BHSBICHHS XJIOPHI-10HIB y
PO3YHHI.

2.3.2. | Oxcuren 1 Cynpdyp | Ximiuni Qopmynu KHCHIO, 030HY, cipku Ta | Ckaadamu pIBHSHHS pPeaKiii, XapakTepPHUX IS KHUCHIO (B3AEMOJS 3
HaMBaXMUBILIKX  crmonyk  OKcureHy 1| MeTanamu, HeMeTalaMH, CIIONYyKaMH HeMEeTaJiyHUX €JeMEHTIB 3
Cynpdypy; Oizuuni Ta Ximiusi BractuBocTi | I'imporenom), cipku (B3aemoniss 3 MeTanamu, OESKEMH HeMeTalaMH),
KHCHIO, O30HY, cipku, okcumiB Cynedypy, | okcunis Cynsbypy (B3aeMomis 3 BOIOK, OCHOBHMMH OKCHIIAMH,
cynbdaTHOI KHUCIOTH, cynbdariB; CcHocobu | ocHoBaMH), CyibbarHOl KHUCIOTH (B3aEMOIis 3 METalaMH, OCHOBHUMH
noOyBaHHs KHCHIO B n1aboparopii; | OKCHJIaMH, OCHOBaMH, aM(pOTCPHUMH CIIONYKAMHU, CONSME); PIBHSHHS
HafBa)XIMBIIII Tady3l 3aCTOCYBaHHS KHCHIO, | peakiiil 1oOyBaHHS KHCHIO B 1a00paTopii, yTBOPEHHS 1 pO3KJIaLy O30HY.
030HY, Cipku, cyibdaraoi kucnotu Ta | [{opieniosamu ckia, XiMIYHY aKTUBHICTh KHCHIO H O30HY.
cynb(daTiB; fAKICHA peakils g BUSABICHHSA | Xapaxmepusyeamu HAHBOKNUBIIN Taly3l 3aCTOCYBaHHS KHCHIO (K
CyJb(aT-10HIB. OKHUCHHKA), 030HY (3HE3apakeHHs BOAHM), cipku (noOyBanus cynbhaTHOT
KHCJIOTH; BHPOOHHMIITBO I'yMH, CIPHHKIB, NMpOTH3analbHUX IPEnaparis,
KOCMETHYHUX  3aco0iB),  cymbbaTHOI  XuUCIOTH  (BUPOOHHITBO
MIHEpPAIBHHUX NOOPHB, BOJOKOH) Ta cyibdarie (rinc — y OyIIBHUITHI,
MEIMLMHL; MIZHEUE Kymopoc — i O0pOTHOM 31 IIKIZHUKAMU POCIIHH,
IPOTPaBICHHS ACPEBUHN).
3acmocosysamu 3HaHHS IS BHOOPY crocoOy BHSBIEHHS KUCHIO Ta
cyJibdar-ioHIB (y pO34uHi).
2.3.3. | Hirporen i ®ocop | Ximiuni bpopMynu azoTy, 6inoro i uepBoHoro | Cxaadamu pIBHSHHS peakiliif, XapakTepHux aas a3oTy 1 docdopy

bocdopy, HaliBakIUBIIUX crojayk Hitporeny
1 @ocdopy; Pi3uyHl Ta XIMIYHI BJIACTUBOCTI
a3ory, Outoro 1 uepBonoro docdopy,
HiTporer(Il) oxcumy, wirporeH(IV) oxcuny,
bocdop(V) oxcumy, aMoHIaKy, cojieii aMOHi0,
HITpaTHOI KWCIIOTH, HITpaTiB, oprodochaTHOT
KHUCIOTH, opTodocharis; crocodu moOyBaHHS
aMOHIaKy, HITpaTHO1 Ta opTodocdarHol KHCIOT
y  nabopartopii;  HaWMBKIWBINI  ramysi
3aCTOCYBaHHsS a30Ty, amMoOHIaKy, HITpaTHOL
KHCJIOTH, HITpaTiB, opTodocdaTHOl KHCIOTH,
oprodocdaris; AKICHI peaxitii i BUSBICHHS
HOHIB aMOHIIO Ta opTodocdaT-ioHiB.

(B3aeMoOisl 3 METaJaMH, AEIKUME HEMeTalaMH), aMOHiaky (B3acMOZis 3
KHCHEM, BOJOIO, KHUCJIOTaMH), COJEH aMOHii0 (B3aeMoOisi 3 JIyramu,
COJSIMM), HITPATHOI KHUCIOTH (B3a€MOiS 3 MeTalaMH, OCHOBHUMH
OKCHJaMH, OCHOBaMH, aM(QOTEpHUMH CHOJIyKaMu, cosssmu), Hitporen(IV)
okcuny Ta ¢ochop(V) oxcunmy (B3aeMOmis 3 BOAOIO, OCHOBHHMH
OKCHJIaMH, OCHOBaMH), opTodocdaTHOT KUCTOTH (B3aEMO/IISA 3 METAIAMH,
OCHOBHMMHU OKCHJIAMH, OCHOBaMH, COISMH); ;@tw; .Q:EE AKi
XapaKTePU3YIOTh B3ACMONEPETBOPCHHS CEPe/l %\ﬁ&swmw opFagocdaris;
PIBHSHHS peakliif TepMidHOTO @owmmmﬁv\q\ O TE%- 5070
HITpaTy, kapbonary Ta Eh@ogmxm@@om\ \NB m:duma
peakuiit JoGyBaHHS aMOHiaxy, HITPATHOT Ta:{ &ﬁu 5

nabopaTopii. L
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(4epBOHOrO 1 c.ioro Qocdopy), HalBaXkIMBIIIL Traldy3i 3acTOCyBaHHS
az0Ty (BMpOOHHMLTBO aMOHIaKy, CTBOPEHHSI HM3BKHX TEMIIEPATYp),
aMOHIaKy (100yBaHHS HITPAaTHOI KHCJIOTH, BHPOOGHHLTBO J0OPHUB,
HalIATUPHOTO  CIIMPTY), HITPaTHOI KHCIOTH (BUPOGHHITBO mOOpHB,
BUOYXOBHX PEYOBHH, HITPOI€HOBMICHHUX OPTaHiYHMX CIONYK), HiTpaTiB
(BupoOHMITBO HOOPHB, BUOYXOBHX PEdOBHH), opTodochaTHOl KHCIOTH
Ta oprodocdaris (BUpOOHUIITBO TOOPHUB).

IlopieHiosamu XiMI9HY aKTHBHICTE a30Ty, YepBOHOTO 1 611010 docdopy.

3acmocosysamu 3HaHHSA JUIs BHOOpY crioco0y BHSBIEHHS aMOHIaKy,

HoHIB aMOHIO Ta opTodocdar-ioHis (y po3unHi).

OPTaHIvHOl XiMil

HIYHI CIOJIYKM; WPUPOOHI Ta CHHTETUYHI

OpraHiyHi CIIOJIYKH.

2.3. Kap6own 1 Curinii Ilpocti pewoBunm Kapbomy; azncopbuis, | Cxradamu piBHSHHS peakilii, xapakTepHHX IS BYIVIELIO 1 CHIILIO
ancopOIiitai BJIACTUROCTI AKTHBOBAHOTO | (B3aEMOJIISI 3 AKTHBHHAMHU METaNaMU 1 HeMeTalaMy, OKCHUIAMH METATIIYHIX
BYI'UUIS; XiMiuHI (OpMyJIH HaMBaKnuBilMX | exeMeHTiB), kxapbou(Il) okxcumy (B3aeMomisi 3 KHCHEM, OKCHAAMH
cnoryk Kapbory 1 Cuniniro; ¢(i3uuHi Ta | METATiYHUX eleMeHTiB), Kapbou(IV) okcuny (B3aeMOis 3 BOJOIO, OCHOB-
XIMIYHI ~ BJIACTHBOCTI  BYIJIEIIO,  CHJIINFO, | HUMH OKCHIAMH, Nyramu, ByrieneMm), cumnia(IV) oxcuny (B3aemomis 3
oxkcunis Kapbony, kapGoHatiB, cuniuiif(IV) | oOCHOBHUMHM OKCHIAMH, JTyTaMH); PiBHSHHS PEaKIiii B3aEMONEPETBOPEHHS
OKCHJY, CHIIKAaTHOI KHCIOTH, CHJIKATiB; | CepelHIX 1 KHCIHX KapOOHATIB, TEpPMIYHOTO pO3KIany KapOoHAaTiB i
cocobu  mobysanns okcuuis  KapGony B | rizporeHkapOoHaTiB, 1oOyBaHHS okcH B Kapbony B nadopatopii.
1aboparopii, HalBaXJIMBINI ranysl | Xapaxmepusysamu ckiag, OyJ0By 1 (I3HYHI BIACTHBOCTI MPOCTUX PEUO-
3aCTOCYBaHHs aiMasy, rpadity, aktusosaHoro | BuH KapGory (rpadir, anma3s, xapObin), HalBaxIHBIII raiaysi 3acTocy-
Byriig, oxkcumis  Kapbomy, xapOoHaris, | BaHHA aiqMasy (y pizaipHHX i MTiQyBalbHEX iHCTpyMeHTax), rpadirty (y
rigporenkapbonaris, cumuii(IV)  oxcmpiy, | BUpOOHHIITBI OMIBINB, CMEKTPOJIIB), aKTUBOBAHOIO BYIiaId (B MeIUIMHI,
CUJIIKATIB, SAKICHI peaxkuii MIs BMSABJISHHS | y IPOTUTrasax, JJis OUYHINEHHS BOmH), okcuuis KapGomy (CO sx BigHOB-
KapboHaT- 1 CHIIKAT-10HIB. UK, CO; — y BUPOOHMITRI COMU, IYKPY, FAa30BaHMX HAIIOIB, HAOBHIO-

Bay BOTHETACHHMKIB), HATpiil Tigporenkapbonary, kapGoHaris Kaisiito Ta
Hatpiro, cuminii(IV) oxcruny (BUpoOHHNTBO ckia, OyIiBeNLHUX Marepi-
aJiB), CUIKATIB (CKJIAJOB] IEMEHTY, KEepaMiKH, ITOPIETSHH, PIIKe CKIIO).
3acmocogyéamu 3HaHHA Ul BHOOpY crocoby BusBieHHs kapOou(IV)
OKCHLy, KapOOHAaT- 1 CHIIIKAT-10HIB (Y PO3YHHI).
3. Ocﬂmmimm ximist
3.1 Teopernyni ocHoBy | HaliBaxuBinn eleMeHTH-OpPraHoTeHH, opra- w:wmaagﬁﬁ HaMBaKJIUBINI CIIeMEHTH- owﬁmmoam. 2




Monekynsipua 0y, .oBa OpraHiuHux CIIOJIYK.

2

XIMIYHHHA 3B’A30K y MOJIEKYJIaX OpPraHidHHX

CIOMyK:  €Heprif, JOBXUHA, [POCTOPOBA
HalpsAMIIEHICTh, INOJAPHICTh. G-3B’SI30K 1 7-
3B°30K. OpuHapHu#, KpartHi (MOIABIMHMM,

IOTPIAHMN), apOMaTUYHUH 38’ I3KH.

Xapaxmepusy6e..qu  KpPaTHICTh,  IOJSAPHICTL  ab0  HEMOTAPHICTE
KOBaJICHTHOIO 3B’A3KY B MOJIEKYJIaX OPraHIgHHX CIOJIYK, G- 1 T-3B’430K
3a CIocoOOM YyTBOPEHHS.

[opieniosamu onuHapHI, MOABINHI, TOTPiAHI Ta apoMaTH4YHI 3B’S3KH 3a
€HEPIICIO 1 JOBXKHUHOIO Ta IMPOCTOPOBOKO HAIIPSMIIEHICTIO.

Ananisyeamu peaxuliiHy 30aTHICTH OPraHiYHUX CHONYK 13 pPI3HHUMH
THIIaM¥ 3B SI3KIB.

I'iOpuauzanis enextponHux opbiranell aroma
Kap6ony; @cw -, Sp-, Sp-Tibpuau3aii.

Busnauamu tanu ribpunusaiil Ta IPOCTOPOBY OPIEHTALIIO MiOpHIHUX
€NEKTPOHHMX opbitazefi aroMmiB KapboHY B MOJeKynax OpraHiuHHX
CHOJIYK.

Kiacudikaiis oprafiqHuX CIONYK 32 OYHOBOIO
KapOOHOBOTO TIAHITIOTa 1 HAsIBHICTIO
XapaKTePUCTHIHUX ((PYHKITIOHATBHUX ) TPYIIL.

Knacugixysamu oprasigai cnonykd 3a 6yJI0Bo0 KapOOHOBOrO NaHIrora
Ha HaCcHYcHI BYTJIEBOJIHI allMKIIIYHOI OYNXOBU — anKaH¥, HEHACHYEHI ByT-
JIEBOJH1 AlMKIIYHOI OyMOBH — alKeHH, alKiHW; HUK/YHI BYIJIeBOIHI —
OUKIIOAIIKAHM Td ApPEHHM; 3a HAasBHICTIO XapakTepucTUdHuX (hyHKio-
HaJlbHUX) TPyl Ha COUPTH, (CHON, TajloreHOalKaHu, albIeriaH,
KapOOHOBI KHCJIOTH, €CTEPH, aMIHH, AMIHOKHCIOTH. ‘

SIBMIIE TOMOJIOTiII; TOMOJIOTH, TOMOJIOTIYHMHI
psia, roMoJioTivHa pizHuig. Kiacu opraHigHuX
CIOJIyK. 3arajbHl (OPMYIH TOMOJIOTTYHHX
PSIIIB 1 KJIACIB OPTaHigHUX CITONYK.

BusHauamiy TOMOJIOTH BYTJIEBOJIHIB Ta IX MOXITHUX.

Po3pi3Hamy rOMOJIOTIYHI PSII 1 KIACH OPraHigHMX CIIOIYK.
Yemanoearosamy BIAIOBIIHOCTI MK TPEACTABHMKAME TOMOJIOIIYHHX
pAAiB Ta iX 3araJbHEMHU (GOPMyNaMH, KilacaMu OpTaHiyHuX CIIOAYK Ta iX
XapaKTEPUCTHYHUMHU ((QYHKITIOHANEHUMHE) TPYIIaMH.

IToHATTS nIepBUHHUM (BTOPUHHMHA, TPSTHUHHUH,
yeTBepTHHHUHK) aTom KapOony.

Busnauamu y MOJIeKylaX OPraHIYHHX CIIOIYK pPi3HOI OyIOBU TIEPBUHHMIM,
BTOPHUHHUMN, TPETHHHUH, YeTBEPTUHHUHN aTomu Kapbony.

Homenxknarypa oprasigaux Cromyk.

Hasusamu  opraidHi CHOIYKH 33 CTIPYKTypHEME  (DOpMyIaMu,
BUKOpHCTOBYIOUM HoMeHKIatypy IUPAC.
Cxradamu CTpyKTypHi GOpMyIIu OpraHivyHuX CIIONYK 34 Ha3BaMH 3TLAHO 3

HoMmenknaryporo IUPAC.

SBuiie i3omepii, i3oMepu, CTPYKTypHa Ta
IIpocTopoBa (reoMmeTrpudHa, abo yuc-mparc-)
130MePis.

Busnauamu 130MepH 3a CTPYKTYPHAMH (OPMYIIAMH.

Pospisnamu CTPYKTYpHI Ta IPOCTOPOBI (TeoMeTpryHi, a60 yuc- 1 mpanc-)
130MepH.

Yemanosniosamuy BimMIHHOCTI MiX GOZ%
1 KUTBKICHUM CKJIaZI0M, OYI0BOIO Zomoﬁw =

\ ﬁ\zu
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B3acmuuil BmmB . .oMiB abo Trpym atomis y
MOJIEKYJIaX OPTaHiYHUX CIIOJIYK.

Yemanosniosan... 38’30k MK OyNOBOIO 1 BIACTHBOCTSME OPraHIgHMX
CTIONYK 3 ypaxyBaHHAM IIEPEPO3NOJINY eJIeKTPOHHOI TyCTHHH Ha
NpHKIa[ax NpONEHy (IIPUENHAHHS TaJIOT€HOBOIHIB Ta BOAM 3TiAHO i3
npasusioMm B. MapkoBuuKOBa); CriupTiB (II0IOHICTE 0 KHUCIOT); (heHOITY
(KHCIIOTHI BNACTHBOCTI, 34aTHICTE J0 PeaKUiil 3aMilleHHs Y GEH3EHOBOMY
KiNbil); HACHYEHHX OJHOOCHOBMX KapOOHOBHX KMCIOT (KHCIOTHI
BJIACTHBOCTI), aMiHIB (OCHOBHI BJIACTHBOCTI, 3[4THICTH AaHIMIHY 10
peakiii 3aMillleHHsT y O€H3eHOBOMY KIJIBIT).

Ananizysamu xiMidHy OyNOBY OpraHIYHHX CIIOJYK, BHKOPHCTOBYIOUH
OCHOBHI ITonoxeHHs Teopii O. ByTieposa.

IIpoenosygamu peakuiliHy 3HaTHICTh OPTaHIYHWUX CIIOIYK, BUKOPHCTOBY-
{0YH TIOHSTTS PO B3ACMHMM BILIMB aTOMIB 400 I'PYI aTOMIB Y MOJIEKYJIax.

Kitacudikamis XiMi9HIX peakmiii B opraHidHINd
ximii  (peakmii TpUeaHaHHA, 3aMILICHHS,
130Mepu3arii).

Knacugpixysamu peakuii 3a y4YacTIO OpraHiuHMX CIONYK (3aMilieHnHs,
[pHEIHAHHSA, BIANIETIICHHS, 130MepHr3aIrii).

Yemanoeniosamu 38’ 13ku M1 OYZIOBOKO MOJIEKYJI OPraHIYHHX CIIOJIYK Ta
X 3/I@THICTIO BCTYIATH B PEaKIii IEBHOTO THILY.

3.2. ByrseBoaui

2.1,

AJkanum

3aranbHa QpopMyna ajgKaHiB, IX HOMEHKIATypa,
130Mepisi, OymoBa MOJEKYJ, GI3UYHI Ta XIMIYHI
BIIACTUBOCTI, crocobu JoOyBaHHS, 3acTOCY-
BaHHS.

Hasusamu nepmi 10 mpeacTaBHHUKIB TOMOJOTIUHOTO pAIy ajKaHiB 3a
HomeHkiaryporo [UPAC.

Cknadamu. MONEKYJISIpHI Ta CTPYKTYpHI (GOpMyiw ajKaHiB; piBHSIHHS
peaxiii, U0 XapaKTepU3yIOTh XIMIY4HI BIACTHBOCTI ANKAHIB (peakilis
3aMilIeHHs Ha NMPHKIAl XJIOPYBaHHS METaHy, MOBHE OKHCHEHHS aJIKaHiB
ab0 4aCTKOBE OKHMCHEHHS METaHy, TCPMIYHUU PO3KJIa[ MeTaHy, KPEKiHT,
130Mepu3allis ajgkaHiB), 1abopatopHuit cioci6 foOyBaHHS MeTaHy.
Ilosicuosamu  sBUIe &uw-lmwmhmwmzm EJIEKTPOHHHUX OpblTanell atoMis
Kap6ony B MOTIEKyJIax aJKaHiB.

Iopienoeamu Gi3wdHi BIACTHBOCTI aJiKaHIB HA NPHKIAAl 1X TEMIeparyp
KHITIHHS 1 TUTaBICHHSL.

Obrpyrmosysamu 3alexXHICTh MiX arperaTHUM CTAHOM 33 HOPMATbHHX
YMOB, TeMIIepaTypaMy IIaBIeHHs 1 E\Eﬁmm AJIKaHIB Ta ix mEmoomomo

EJIEKTPOHHOIO mvﬁomomo MOJIEKYII,
nalbHe, PO3YMHHIKY, 100YBaHHS ommc
BJIACTABOCTSIMH.

Yemanosnosamu 3B’SI3KU MIX @vﬁ@w
AJIKAHIB.




2.

Ankeun

3aranpHa QOpMyJi..  JKEHIB, IX HOMEHKJIATYpa,
130Mepist, OyaoBa MOJIEKYJ, XIMIYHI BIACTH-
BOCTI, crmocobu moOyBaHHS, 3aCTOCYBAHHS;
SIKICHI peakilii Ha IOoJIBIiHu 3B'I30K.

Busnauamu 1. ,KTypHI 130MepH aJKeHIB 3a OyI0BOKO KapBOHOBOIO
JIaHIIOTa, PO3TallyBaHHAM MOIBIMHOIO 3B’A3KY; MDKIPYMOBI (ankeHy i
LMKJIOQIKAHK) Ta IIPOCTOPOBI (TeOMETPpHYHI, ab0 yuc-mparic-) i30MepH.
Hazusamu ankeHu 3a HoMeHKIaTypoio [TUPAC.

Cknadamu MONEKYIIpHI, CTPYKTYPHI GOPMYH alKeHiB; piBHAHHS peak-
I}, 110 XapaKTepHU3yOTh XIMIUHI BIaCTUBOCTI €TeHy Ta TPOIeHy (peaxmii
IPHEAHAHHS BOIHIO, TajlOreHiB, IaJOTeHOBOIHIB, BOMH; MOJIMEpPH3aLis,
YaCTKOBE OKHCHEHHs €TE€HYy Ta MOBHE OKMCHEHHS alKeHiB), IPOMMCIOBI
Ta 5abopaTopHi Crnocobu NOOYBaHHS anKCHIB (TepMIYHWH KpeKiHr
aJIKaHIB, JAETIAPYBaHHS ANKaHIB, NEriApaTallisi HaCHYEHHX OJHOATOMHHUX
CITHPTIB, B3aEMOJIIS TATOTCHOAJKAHIB 31 CIUPTOBHM PO3YHHOM JIyTy,
peaxilii aTKiHiB 3 BOJHEM ), N0OYB&HHS eTeHy B 1abopaTopii.
Toscrrogamu  SIBUTIIE %N-i@wshswmbm eIeKTPOHHUX OpOiTaned aroMiB
Kapbony B MOJIeKyJiax alKeHIB.

3acmocogysamu 3HaHHS AN Bubopy criocoby BUSIBICHHS €TEHY
(B3aemMoiig 3 OPOMHOIO BOZOIO, BOJHUM PO3UHHOM KaTill repMaHraHaTy),
AJIKEHIB (B3aeMOJI1s 3 OPOMHOIO BOJIOKO).

Obrpynmosgysamu 3aCTOCYBaHHS ajKeHIB (BHPOOHHUIITBO MOJIETHIIEHY,
[OJIIPONiJIEHY, €TaHONy, 1,2-TUXIOPOeTany) IXHIMH BJIACTUBOCTSIMH.
Yemanosnwosamu 3B’ s3ku MK OYJIOBOIO Ta 3ATHICTIO AalKEHIB A0
pEaKiiil npueTHaHHS.

Ananisysamu TIpUEIHAHHA TATOTEHOBOHIB Ta BOU IO TIPOTIECHY 3T1IHO 3
NEePEPO3NOAINIOM €IeKTPOHHOI TYCTHHM B MoKyl (mpaBuno B. Map-
KOBHUKOBA).

(O8]
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AJIKiHHA

3arampHa QopMysia amKiHIB, IX HOMEHKIATYpA,
130Mepid, Oynoma MOJIEKYII; XIMIYHI
BIACTUBOCTI Ta criocobu no0yBaHHS ETHHY,
3aCTOCYBaHHS; SKICHI peakilii Ha NOTpiAHUH
3B'A30K.

Busnavamu CTPYKTYpHI 130MepM afKiHIB 32 OyI0BOKO KapOOHOBOIO
JAHIIOTa, PO3TallyBaHHIM IOTPIHHOTO 3B S3KY.

Hasueamu ankinu 3a HomeHKnatyporo [UPAC.

Cknaoamu MONEKYISPHI Ta CTPYKTYpHI (GOpMYyIHM aiKiHiB, piBHAHHS
peakuii, IO XapaKTepu3yrTh XIMiuHI BIACTHBOCTI alleTHIEHY (peakuii
[pUENHAHHSA BOJHIO, TajoOTeHIB, ﬂmmogmowomma Boau (peakmis M.
KyuepoBa); peaxiuil 3amilneHHS - wwmsz. mﬁ?@s aMOHI1agHUM
po3uuHoMm apreHTym(l) oxcumy; TP CTUIIEHY, HOBHE
OKHCHEHHs QJIKIHIB i YaCTKOBE OKHG @wmmw \

nabopatopri crmocobu hom%mmmm,ﬁ@mw H\Emm% A
METaHy, B3A€MOJif KallbIliit mmﬁmﬁﬂ
JHUXJIOPOETAHY 31 CITUPTOBUM @oﬁm%@z :@%
Qm%\._\mSo@gE:
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3BAPIOBAHHS M. c@JiB; J00YBaHHS BIHIIXJIOPHAY, MOMIBIHIIXIOpULY,
OLITOBOI'O alIbACTITY), 3yMOBJICHE HOTO BIACTHBOCTSAMH.

IHoscuweamu saBulle sp-ribpuamsaiil eneKTpOHHHUX opOiTanei aTomis
Kap0OoHy B MoJIeKyax ajiKiHiB.

3acmocogyéamu 3HaHHA A4 BUOOPY CIOCOOY BHSBJIEHHS alleTHIEHY
(B3aeMo[is 3 6POMHOIO BOJZIOIO, BOJHHM DO3YHHOM Kailili IlepMaHIraHary,
aMOH1a4HMM po3uyuHoM apreHTyM(l) oxcmmy), ankiai, w0 MicTSThb v
cknami  Monekyn C-H 3B’s3km  (B3aemomis 3 OpOMHOI  BOHOIO,
amoHIagHuM pozunHom apreutyM(l) oxcuay).
Ilopientogamu peakuifiHy 30aTHICTH E€TEHy 1
TIPUETHAHHS.

Yemanosmosamu 38°93¢K Mix OylOBOK Ta 3JATHICTIO alleTHIEHY IO
peakuiii npueaHaHHs, 3aMiITIeHHS.

€THHY B DEaKIIx

3.2.4.

ApoMaTH4HI
BYTJICBOJIHI.
benzen

3aranpHa (Qopmyna apeHiB TOMOJIOTIYHOTO
psany OenseHy. bynoBa, BIACTHBOCTI, COCOOH
noOyBaHHsI O€H3eHY; TMOHSITTA PO apOMaTHYHI
3B’A3KH, OT-€IEKTPOHHY CHCTEMY.

Crrnaoamy MOJEKYJISIPHY Ta CTPYKTYPHY (QopMyiu O€H3eHy; pPIBHSIHHS
peakuii, O XapaKTepU3yloTh XiIMIYHI BJIACTHBOCTI Oemseny (peaxuii
3aMIIIEHHS 32 YYacTIO TaIOTEHIB, peakiii NpHegHaHHsS — TiApyBaHHs Ta
xjnopysaHHsl (hV), OKHUCHEHHS), AOOYBaHHSA OCH3CHY B IIPOMHCIIOBOCTI
(kaTaliTHYHE JeriIpyBaHHsS TeKCaHy, ITUKIOTeKCaHy, TPUMEPH3allis
alleTUIICHY).

Po3piznamu HeHacudeH1 Ta apOMaTHYHI BYTJICBOIHI.

Hoscuiogamu siBULle Sp -TibpHAH3aIii EJIEKTPOHHUX opbiTanelt aToMiB
Kapbony B monexkysi OeH3eHy, CTIHKICTH OeH3eHY OO Iii OKMCHHUKIB Ta
HOro 3JaTHICTE A0 PEaKiiil 3aMilIeHHs.

IHopisurosamu 3B°3kH MK aromamu KapOoHy B Mojexynax OeHseHy,
aJIKaHIB 1 aJIKeHIB, peakUilMHy 3[4aTHICTH OCH3CHY, alKaHiB i alKeHiB y
peaxIisx 3aMilIeHHS Ta OKUCHEHHS.

3.2.5.

[IpuponHi mxepena
BYITIEBOJHIB Ta IXHA
niepepodxa

Hadra, npupomuuit Ta cynyTHili HadTOBwM

ra3g, BYTUUIsL, 1X  CKJIaj;,  Kpekiur i
apomaruzaiis HahTH Ta HaQTOMPOIYKTIB,
JNEeTOHANIHHA CTiHKICTh O€H3HMHY, OKTAHOBE
YHCiI0;  mepepoOka  BYruuis; — npoOiemu

JIOOyBaHHS pPIAKOTO MNaJbHOIO 3 BYTrULId Ta
ATBTEPHATUBHUX JKEpEI.

Ha3zusamu NpoayKTH nepepoOKu HaTh Ta KaM’ SHOro BYTiJis.
Haeo0umu npuxnadu BAKOPUCTAHHS IIPUPOIHOT BYTIEBOAHEBOT CHPOBUHK
SIK JDKEpena OpraHidHuX CHOJYK.

Cxnaoamu pIBHSHHS peakMii, IO BIAOYBAIOTLCH I Yac CIIaTIOBAHHS
IIPUPOAHOTO razy.

Pospisnamu peaxuii, sKi BiIOyBarOThCs
BYTJIEBOJIHIB. _

OKTaHOBUX YHCCII.

3.3. OxcHI¢HOBMIicCHI OpraHidHi CoIyKH
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Crnupru

Xapakrepuctuusa (QyHKIIOHAIbHA)

cnuptiB. Knacumdikamis crmpTi. 3arajibHa
bopMysla ODHOATOMHHMX HACHUYEHMX CIIMPTIB.
bynoBa, HOMeHKNATypa, 130Mepisi, BIaCTHBOCTI,
criocobu 100yBaHHS Ta 3aCTOCYBaHHA. [I0HITTS

PO BOJHEBUH 3B’SI30K.

Busnauamu ¢t ,KTypHi 130MEpH ONHOATOMHHX HaCHYEHUX CIHPTIB 3a
0ynoBor KapOOHOBOTO JIAHIFOTA, PO3TAlIyBaHHSIM TiAPOKCHILHOI Ipymu
Ta MDXKJIACOBI 130MepH (eTepH).

Hasusamu ORHOATOMHI HacWueH! CIMPTH, a TaKOX ETHJICHIJIKOIb i
rainepost 3a Homenkiaaryporwo IUPAC.

Knacugixysamu criuptu 3a 6ymoBor0 kapGOHOBOTO JAHIIOTa — HACHYEHI,
HEHACH4eHI, 32 KUIBKICTIO TiAPOKCUABHUX IPYIl — OAHO- 1 GaraToaToMHI,
3a IpupoAoIo aToMi KapOoHy, 3 IKUMHU CIIOJIyYeHa TiAPOKCUIIbHA IPyTIa,
— NI€PBUHHI, BTOPUHHI, TPETHHHI CIIUPTH.

Crknadamu MOISKYISIpHI, CTIPYKTYpHI GOpMYyIH CHOUPTIB, piBHSIHHS
peaxIiif, 1o  BIAOOpaXalOTh  XIMIYHI  BIACTHBOCTI  HACHYEHHX
ONHOATOMHHUX CIIMPTIB 1 Tiimepony (peakili 3amilleHHs — B3aEMOMId 3
AKTUBHUMH MeTajlaMH, ranoreHOBOJHAMH, ecrepudikallis,
MIXXMOJIEKyJIApHa JeTifpaTailis, BHYTPiIIHbOMOJIEKYISIpHA Jeriaparariis,
YacTKOBE Ta TIIOBHE OKHCHEHHA), IIPOMHUCIOBI crocobu Ho0yBaHHS
MeTaHOIy (I3 ~ CHMHTe3-Tasy), eTaHouy  (rigparaijie€ro  ereHy,
pepMeHTaTUBHUM OpOJIHHAM [UIIOKO3H, BIJIHOBICHHSIM CTAHATIIO) i
nabopaTopHi CIIOCOOU 100YBaHHS CIUPTIB (IIPOITI3 raTOTeHOATKAHIB).
Xapaxmepusyeamu cknaj i OyIOBY MOJEKYT OJHOATOMHHX HACHYEHUX
CIIUPTIB.

Ob61pyHmogysamu 3aCTOCYBaHHS €TaHOIY (HOOYBAHHS OLTOBOI KUCIOTH,
JIETUIIOBOTO €Tepy) Ta MeTaHony (nobyBaHHs (opMmanbierizy) ixHiMu
BJIACTHBOCTSIMU.

Ilopisnioeamu Gi3MYHI BIACTUBOCTI (TEMIEPATYPH KUIIHHS, POSYMHHICTE
y BOJl) OJHOATOMHHX HACHYEHUWX CIHPTIB 1 BIANOBIIHHX aJIKaHiB,
METAHONy, €TaHojy, CeTWICHIJIKOIIO Ta [JIIepoay;, aKTHUBHICTD
OAHOATOMHMX HACHYEHMX CIHUPTIB, BOJU 1 HEOPTaHIYHHUX KHCJIOT ¥
peaKuisx i3 Ty KHUMHU METaJaMHu.

Yemanosniosamu 38’ 3Ku 5% mbmﬁwommoa _ m%howomu MOITEKyT

BJIACTUBOCTAMMU.




ETunenrnikons ta _.(UEPON SK MPeACTABHUKU
OararoaToMHHX CIIUPTIB; fKICHA peakilis Ha
GaraToaTOMH1 CIOUPTH.

Crradamuy PiBr..HHS PeaKilidi, MO BIAOOpaXaroTh XIMIYHI BJIACTUBOCTI
ETHJICHIJIIKOIO Ta [IJilepoiy (B3aemonis 3 HarpieM, xynpym(Il)
rizpokcuaoM (6e3 3anucy pIBHSHHS peakilii), [MOBHE OKHCHEHH:);
IIHeposy (B3aEMOIs 3 HITPATHOK KHUCIOTOK, BHINMMK HaCHYEHUMH Ta
HEHACHYEHUMHU KapOOHOBHMK KHCIOTaMmu), MJOOYBaHHS TIIILEPOTY
(OMUIICHHS] J)KUPIB).

Yemanosniogamu  3B’s13ku MK OyIOBOXO MONEKYN OaraToaToMHUX
COMPTIB Ta IX BJACTHBOCTSIMH.

3acmocogyeamu 3HaHHS A1 BUOOPY Crioco0y BUSBIEHHS OaratoaroMHUX
cnupTiB (B3aemomis 3 kynpym(1l) rinpoxcumom).

(O8]
LI

dopmyra derony. bynosa monekynu GeHoLy,
XapakTepucTudna ((QyHKIIOHabHA) Ipyla B
Hil; BIACTHBOCTI, MOOYBaHHS, 3aCTOCYBaHHSI;
AKicHI peakiii Ha (PeHOII.

Crkradamu MOJEKYISPHY, CTPYKTYpHY Qopmynu ¢GeHOIy; pPIBHAHHSA
peakuiif, 1o BiHOOpaXarOTh XIMIYHI BJIACTHBOCTI (QeHoIy (peakmii 3a
YUaCTIO TiJIPOKCHJIGHOI TpyHnu — B3AEMOJS 3 HATpiem, HaTpid
FIPOKCHIOM; peakiii 3a y4acTio OEH3EHOBOIO KINbIsl — B3aEMOIIS 3
OpOMHOIO  BOJIOKO, HITPATHOK  KHCIOTOK), ¥oro mo0yBaHHS B
MPOMMCIOBOCTI (T1APOTiI3 XIOPOOEH3EHY).

Obrpynmosysamu B3a€MHUHK BILIUB T1APOKCUIBHOI TPy 1 OEH3EHOBOTO
KUIBIS B MOJIEKYTi (heHOomy.

IlopisHioeamu KUCIOTHI BJACTHBOCTI cmupTiB, (enomy 1 xapboHarHOI
KUCJIOTH; 3/IaTHICTh OeH3eHY 1 PeHOoNy A0 peakiliit 3amMileHHS.
Yemanosnoeamu 38’3k MK OYIOBOIO MOJIEKYnId (GeHolry i #Horo
BJIACTUBOCTSAMHU.

3acmocosysamy 3HaHHSA JUIs BHOOPY cHocoOy BHSBICHHS (eHOIY
(B3aemonis 3 pepym(I1l) xopumom, OPOMHOIO BOJIOIO).

Ansneriaun

"
o
Lo

3arampHa  Qopmyna  anpaerigiB.  bynora
MOJIEKYJ aJbJETiliB, XapakTepucTuuna (PyHK-
I[IOH&/IbHA) TpyNa, HOMEHKIATypa, 130Mepis,
BJIaCTHUBOCTI, TOOYBaHHS, 3aCTOCYBaHHS; SKICHI
peaxiiii Ha aibAeTiAHy IPYILY.

Busuauamu cTpyKTypH1 i30Mepu anbAerifiB 3a OYI0BOIO KapOOHOBOTO
JIAHITIOTA.

Haszusamu ampaeriay 3a HomeHKIaTyporo IUPAC.

Haeooumu npuxnaou 3acTOCYyBaHHS €TaHamO (0OyBaHHS ONITOBOL
KHUCJIOTH, €TUJIOBOIO CIHPTY) Ta METAaHATIO Ahom%wmmmm @owzm:dmvp
YPOTPOTIIHY) iXHIMU BIACTUBOCTAMH.
Crradamu CTPYKTYPHI (GOPMYIIH MOJIEKYJT aJib/
130MepiB; PIBHSHHS peakIlifl, o wEomwm%.ﬁ
anpAerinis (BIMHOBIECHHS, YaCTKOBE oxsomom\mww
IIPOMHUCIIOBOCTI (TiApATAIlEI0 AlETHIICHY wmfp
nabopatopii (OKHCHEHHSM €TaHOIIY). 1

SIKICHUMH HVONHAHCMZE — wwmmZQhwm @aﬂﬁ@wﬁ_mmmé\wonw




OKCHJLY, KYTIPYM. _+4) TIIPOKCHIOM.

Kap6onogi kucnotu

(S
(O3]

XapaktepucTuina (PyHKIOHAIBHA) TIpymna
xapOoHOBHX KHCIOT. Knacupikaiis xapboHo-
BUX KHCIIOT. 3araibHa (opMysia HacHYEHHX
OIHOOCHOBHHX KapOOHOBHX KHCJIOT. bymnosa,
HOMEHKJIaTypa, 130Mepis  OJHOOCHOBHEX
KapOOHOBUX KHUCIIOT, BIACTHBOCTI, HOOYBaHHS,
3aCTOCYBaHHS.

Busnauamu CTpyKTypHI 130MEpH HACHUEHHX OXHOOCHOBHUX KapOOHOBHX
KHACIOT 3a OynoBOXO KapOOHOBOT'O JIAHIFOTA, MDKKIACOBI i30MepH
(ectepn).

Hasueamu 3a nomenxnaryporo [IUPAC HacuyeHi 0IHOOCHOBHI KapOOHOBI
KHCIOTH, [aBaT# TPHUBIATBHI HAa3BH IEPUIMM TPhOM OJHOOCHOBHHM
KapOOHOBHM KUCIOTaM.

Knacugixysamu xapOOHOBI KUCTOTH 3a OyZI0BOIO KapOOHOBOIO IaHIIOA
(HacH4YeHl, HEHACHYEeH]), KINbKICTIO KapOOKCHIBHUX TPyl (OIHO-, IBOX-
OCHOBHI) 1 KIIBbKICTIO aToMiB Kapbory B Ix Monexysax (HuXui, BAII).
Cxnadamu GOpMyIH CTPYKTYPHHX 130MEpIB HACHYEHHX OJHOOCHOBHHX
KapOOHOBUX KUCIIOT; PIBHAHHS peakiif, o BiIOOpaXKaroTh XiMIUHI
BJIACTHBOCTI KapOOHOBUX KHCJIOT (B3a€EMOJIs 3 aKTHBHUMHU METajaMHu,

OCHOBHHMH OKCHJIAaMH, OCHOBaMH, COJISIMH KapOOHATHOI KHCIOTH,
CIUpPTaMH); PIBHSHHS peakdid AoOyBaHHS METAHOBOI  KHCIOTH
(okmCHEHHs MeTaHy, B3aeMmois kapbou(Il) okcuny 3 HATPIH TIAPOKCHIOM
13 [ONANBUIOKD JMi€I0 XJOPUTHOI KHCIOTH) Ta €TAaHOBOI KHCIIOTH
(okuCcHEHHS OyTaHy, €TaHOMNY, €TaHAIO0).

Obrpynmogysamu  3JaTHICTh  HIDKYHX  KapOOHOBHUX  KHCIOT IO
CJIEKTPONITHYHOI Ancolyanii, a iX po3uMHIB — 3MIHIOBAaTH 3a0apBieHHS
IHIUKATOPiB, OCOONMBI XIMIUHI BIACTHBOCTI METAHOBOI KHCJIOTH
(3maTHICTP [O OKHCHEHHS — B3a€EMOJIS 3 aMOHIaYHUM pO3UHHOM

apreatym(l) okcuny, kynpym(Il) rimpoxcumom).

Ilopisnioeamuy (Pi3MUHI BIACTUBOCTI (TEMIEpaTypH KUTIHHS, PO3UMHHICTE
y BOJIl) HACHUEHHWX OJHOOCHOBHHMX KapOOHOBHX KMCIOT 1 OJIHOATOMHHX
HaCMYEHMUX CIHPTIB; KHUCIOTHI BIACTHBOCTI KapOOHOBHX KUCIIOT B MEXax
TOMOIIOITIHOTO Psily, @ TakoXK 31 cupTamu, (EHOIOM 1 HEOpraHiYHMMU
KHUCTIOTaMHU.

Vemanosniosamu  38°SI3KH MK €ICKTPOHHOIO OYIOBOIO MOJIEKYN i
(Qi3UYHEMHU Ta XIMIYHAMH BJIACTHBOCTIAMHM KapOOHOBUX KHCIIOT.

Ecrepu. Kupu

(OS]
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3arasipHa  Qopmyna  ecTepiB  KapOOHOBHX
kucaor. bymoBa, HOMeHKIatypa, i3oMepis,
BJIACTUBOCTI, 100YBaHHS, 3aCTOCYBaHHSL.

upu — ecrepuw rminepolry 1 BHMINEX
KapOoHOBHMX KucioT. Knacudikamis xupis,
BJIACTHBOCTI, A0OYBaHHs, 3aCToCyBanusg. Muja
1 CUHTETHUYH1 MUMHI 3ac00u.

Busnauamu cTpyKTypHI 130MepHu ecTepiB kKapOOHOBUX KHCIIOT 32 @uﬁowomo
KapOOHOBOTO JIAHIOTA, MDXKJIACOBI 130MEpH  fKapBomnes]
CTPYKTYpHI @o@s%ms XHUpIB — TPUOTEIHY, a@@ﬂ@%ﬁmﬁ&@. W
IaNbMITHHOBOI 1 CTEAPHHOBOT KHCIIOT. \ N




FLApOMI3y; PiBh...HA pEaklil, fki BiIOOPaXXalOTh BIACTHBOCTI >KHPIB
(OMHIIEHHS, TIIPYBaHHS).

Yemanosniosamu — 3B°SI3KM MDK  CKJIaiOM,
BIACTUBOCTSMHU Ta 3aCTOCYBAHHSIM KHUPIB.
3acmocogysamu 3HaHHS Uit BUOOPY Croco0y BUSBACHHS HEHACHYECHMX
PLIKEX XKHPIB (B3a€MOJIst 3 GPOMHOIO BOJIOIO).

OYIOBOIO  MONEKYI,

3.3.6 Byrnesoau Knacudikanis BYTJIEBO/IIB; CKIan, | Pospiznamuy MOHO-, TH- Ta MOJICaXapHIH.
MOJIEKYTApHI  (HOPMYNH TIIFOKO3H, (PYKTO3H, | Hasooumu npurkiadu 3aCTOCYBaHHS TIIOKO3M, KPOXMAO (BHPOOHUIITBO
caxapo3u, KPOXMAIIIO 1 LENIONO3H; CTPYKTYPHA | €TaHONMy) Ta LeNION03M (HoOYBaHHS IITYYHOTO aleTaTHOTO IIOBKY)
bopmyna  BimkpuToi  QOpPME  MOJEKYJIM | IXHIMH BIACTHBOCTIMH.
TIIOKO3M; BJACTHBOCTI IJIFOKO3M, caxaposy, | Crradamu PIBHSHHSA peakilii, 1o BiHoOpaXKaroTh XIMiuHi BIACTHBOCTI
KPOXMaNIO 1 HEM0JI03K; A00YBaHHS IJLOKO3H, | TJIOKO3M (TOBHE 1 YACTKOBE OKMCHEHHS, BIAHOBIEHHS, CIIMPTOBE T4
BUPOOHMITBO Caxapo3d 1 KpOXMajlro; sKicHI | MOJOYHOKUcHe OponiHHs, ecrepubikamis, B3aemomis 3 xympym(Il)
peaxiii AJid BU3HAYEHHS [UIFOKO3W 1 KPOXMAaUIo; | rimpokcunom Oe3 HarpiBauHsi (6e3 3anucy pIBHAHHSA peakuii) Ta 3
3aCTOCYBaHHA IIIOKO3H, KDOXMAIIIO, LIETIONIO3K. | HAarpIBaHHsIM), caxapo3d (TIOBHE OKWUCHEHHs, Tifpoii3, YTBOPEHHS
caxapaTiB), KpoxXMallo (KUCIIOTHHHM Ta (GepMEeHTaTHBHUM Tripoii3) I
Leloao3n (IOBHE OKUCHEHHS, Tiapoii3, ectepubikariis YTBOPEHHS
TpHAUETATy Ta TPUHITPATY IENONI03H), POTOCHHTERY.
Yemanosaoeamy 1oniGHICTE 1 BIIMIHHICTE KPOXMAIIO T4 LEIFONIO3M 3a
CKJIaJI0M, OYIOBOIO MOJIEKYI 1 BIIaCTHBOCTAMHU.
3acmocoeysamy 3HaHHS UL BAOOPY CIOCOOY BHSBIEHHS IIIOKO3M
(B3aemoqiss 3 aMoHiayHMM po3umHOM apreHTym(I) OKcHmy, peakiii 3
KynpyM(II) rizpoxcuioM) 1 Kpoxmaurto (B3aEMOJIIS 3 HOI0M).
3.4. HitporeHoBMicHi oprafivsi cnosyxu
3.4.1 Awminn Xapaxrepuctuyna (QyHKIIOHIbHA) rpyna | Buswauamu CTpYyKTypHI GopMynM i30MepHMX aMiHiB 32 OyJ0BOIO

amiHiB. Kiacugikauis aminiB. HomeHkiarypa,
13o0Mepis, OymoBa, BIACTUBOCTI, CIIOCOOH
00YBaHHS Ta 3aCTOCYBaHHS.

KapOOHOBOTO JIAHIIOTA, MOJIOXKEHHSIM aMiHOTPYIIH Ta MIXXBHIOBI i30MepH
(mepBUHHI, BTOPUHHI, TPETUHHI aMiHH).

Hasueamu amisu 32 HoMeHKaTyporo [UPAC.

Knacughixyeamu amiHu £K TOXimHI aMoHiaky (NEpBMHHI, BTOpHHHI i
TpeTuHH]) Ta 32 0yI0BOIO KapOOHOBOrO JTAHITEOTa Hi, apOMAaTHYH]).
Ckra0amu pIBHAHHSA DEaKLil, IO BiIOOpapsiaTs Kimin 1
HAaCHYCHMX aMiHIB SK OpPraHiyHux oaw\ SRV GG H
HEOPraHiYHUMHU  KHCIOTaMU; ﬁoémmm.,,, MEEEV\ ”
HEOpPTaHIYHUMH KHCIOTAMH, @@ozmomw {010
(BiZHOBIEHHS HiTpoGeH3eHy — peaxiis M, 3 mm_@ -

Obrpynmosyeamu OCHOBHI_BJIaCTHROCTI! mmomﬁw xu&gm%w\ Hmw&tém%u

3MEHIIEHHS OCHOBHHX; BIaCTHEOLTER i QEEQE /@ommnmmmoﬂw TaTHOCTI
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AQHUTIHY B PEaKILi.X 3aMIiIIeHHS.
Ilopignioéamu OCHOBH1 BJIACTHBOCTI aMOHIaKy, NMEPBHHHMX, BTOPUHHUX,
TPETHHHUX HACHUYCHUX aMIiHIB Ta aHiIiHY.

3.4.2. AMIHOKUCIIOTH Ckmag 1 Oynmosa MoiieKysl, HOMEHKIATypa, | Hasusamu aMiHOKHCIOTH 3a HOMeHKIaTyporo [UPAC.
BJTACTHBOCTI, nOOyBaHH, 3actocyBanHs | Ckaa0amuy CTPYKTYPHI GOPMYJIH HaMIIPOCTINIHX AMIHOKHCIIOT — IIiIHHY
aminokuciioT. Ilomsrrs mpo amdorepuicTs | (amMiHOETaHOBOY), anaHiHy (2-aMIHONPOMAHOBOL); PIBHAHHSA peakiii, 1o
aMIHOKHUCIIOT, OIMONSpHUE HOH; JOHU-, TpH-, | BIIOOpaXarOTh XiMiUHI BIACTHBOCTI aMIHOKMCIIOT Ha NPUKIAL B3aeMOIil
IOJUNENTHIN, NENTUIHKMA 3B’430K (TenTHaHA | aMiHOETAHOBOI KHMCJIOTH 1 2-aMIHOMIPOMAHOBO! KMCIOTH 3 HEOPraHiuHHMMH
rpyna aToMiB) KHCIIOTaMH, OCHOBAMM;, YTBOPEHHS JIH-, TPU-, TOJTIIIEITH/IIB.
ObrpyHmogysamy aMQOTEPHICTE aAMIHOKHCIOT, YTBOPEHHS OIMONIPHUX
HOHIB.
Ilopieurosamu 3a OYZOBOIO MOJIEKYJI 1 XIMIYHAMHU BIIACTHBOCTSIMU
AMIHOKHUCIJIOTH 3 KapOOHOBMMHU KHUCJIOTAMH Ta aMIHAMH.
3.4.3. binku bynosa 6inkiB, IX BIacCTUBOCTI, 3aCTOCYBAHHS, | Xapakmepu3zyeamu OpolecH IIpoii3y, AeHaTypamii OiIKiB.
KOJILOPOBI1 peakilii Ha OLIKH. 3acmocogyeamu 3HamHs S BUOOpPY cnocoOy BHIBIEHHS OLIKIB
(xcanTompoTeiHOBA Ta OiypeToBa peakirii).
3.5. CuurerH4HI BHCOKOMOJIEKYJISIDHI pe4yoBHHM | HoJIiMepHi MaTepiaiu Ha X ocHOBI
CunTteTn4Hi IlonaTTs mpo nosaiMep, MOHOMED, elleMeHTapHy | Kiacugikysamu NOIIMEPH 3a LUIXOM OJIEpKaHHs (NPHPOIHI, IUTYYHI,
BHCOKOMOJIEKYJIIPHI | TaHKY, CTymiHb monimepusamii. Knacudixamis | cHHTeTHYHI);  BIOHOINEHHSM IO  HarpiBaHHS  (TEpPMOILIACTHYHI,
PEYOBHHH 1 BHCOKOMOJICKYJIIPHEX PEUOBHH; CIIOCOOM CHH- | TEPMOpeaKiiiini); OymIoBoO (JIiHIMHI, pO3raiykeHi, CiTuacti).
TIOJIIMEpHI T3y BUCOKOMOJICKYISAPHUX pedOBHH; Oymosa 1| Ckradamu — DIBHSHHS — peakilisi — moniMepusamii 3 yTBOPEHHSM
Marepiany Ha ix BIACTUBOCTI  IIOJIMEPIB;  TEPMOIUIACTUYHI | HAWBAXKIIMBIIIMX HOIIMEPiB (NOJETHICHY, MOMIIPOIIIEHY, HOMICTUPEHY,
[OJIIMEpH 1 IJIaCTMAacH Ha IX OCHOBI; IOHSTTS | HOMIBIHUIXJIOPHAY, TedIIoHY, (desonpopMaTbACTITHAX CMOI,

OCHOBI

IpO HATypalbHi 1 CHHTETHYHI KaydyKH,
CUHTETUYHI BOJIOKHA;, 3HAYEHHS INOJIMEpIB Y
CYCILJIBHOMY IOCITOAapCTRI Ta MOOYTI.

noJiizonpeny, moxibyranicHy, KanpoHy, JaBcady).
Pospisnamu c1ocoOH yTBOPEHHS BUCOKOMOJEKYISIPHUX CIONYK (peakiii
HOJIIMEPH3AaIlil Ta MOJIKOHICHCALIT).

IlopieHiogamu BIACTHUBOCTI NpUpoAHUX (6aBOBHA, JILOH, LIOBK, BOBHA),
WTy9HUX (IITYYHUM aneTaTHW# 1 BICKO3HHM MIOBK) Ta CHHTETHYHUX
BOJIOKOH (KaIlpOH, JIABCaH ).

Yemanosniosamu  38’A3KA MK BIACTMBOCTAMM..JA 3aCTOCYBAHHIM
HOTIMEPIB. AR KM, N

3.6. Y3arajgbHEHHsI 3HAHb PO OPraHivyHi CIOIYKH

=
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Beranosnenus

IFCHETHUYHHUX

3B’SI3KIB LXK  PI3HEMH  KJacaMu

OprafiyHUX CIIOJIYK, MK OPraHiYHHMH Ta HEOPraHiYHUMH CIIONYKAMHU

Ilopisniogamu » . .i9H1 BIaCTHBOCTI owﬁmmimxx CIIOJIYK PI3HHX KJIAciB.
Vemanosniosamu 393k MDK CKJIZOM 1 XIMIUHUMHK BIACTHBOCTSMHU
OpPTaHi4HMX CIOJYK PI3HHX KJIAaciB, MiXK OpraHiuHAMH Ta HEOpPTraHiYHIMH
CHOJIyKaMu; TEHETHYH1 3B’SI3KH MDK OPraHidHMMM Ta HEOPraHiuyHHMH
CTIOTYKaMH.

Craadamu pIBHSHHS peakiilt — B3a€MOIEPETBOPEHD OPraHidHuX CIIOTYK
PI3HMX KJIACIB.

4. O64vucieHHs B XiMmii
4.1. Po3p's3yBanus @opmynma  ang  obuMcneHHs  KinmbkocTi | O6uucniogamy BIIHOCHY MONIEKYISPHY Ta MOJAPHY MacH PedOBHHU;
3a7ay9 3a XIMIYHMMH | PEYOBMHM, KIJIBKOCTI YaCTMHOK y IEBHIH | KiNBKICTP YacTHHOK Yy IEBHIH KUIBKOCTI pPEYOBUHH, MAci PEYOBHHH,
dopmynamu 1 Ha | KIJIBKOCTI PEUOBHHH, MACOBOT YaCTKH eJeMeHTa | 00’eMi razy; ob’em gaHOi Macu abo KiJbKOCTI PEYOBHHH Ta3y 3a H. Y.;
BHBEICHHS B CIOJIyLi, BLAHOCHOI FyCTHHM ra3y, MacoBOi | BIIHOCHY I'yCTHHY Ta3y 3a 1HIIWM ra30M; MacoBi Ta o0’emui (1j1s rasis)
dbopmynu cnonyku | (06'eMHOI) UaCTKHM KOMIIOHEHTa B CYMIllll, | YACTKM PEUOBHH Yy CYMIIlll; CEPeTHIO MOJIIPHY Macy CYMIIIi ra3iB; MacoBy
BUBENEHHA (POPMYIH CHOJYKM 32 MACOBHMHM | HACTKY €JIeMEHTa Y CHOMNYIl 32 ii GOpMYIIOI0.
YaCTKaM¥ €IeMEHTIB Yemanosnwosamu ximiuny GOpMyny CHOJYKHM 32 MACOBHMH YaCTKaMHU
€JIEMEHTIB, 110 BXOJATH JO 11 CKJIady.
4.2. Bupaxenus MacoBa yactka po3unHEHO! PeYOBUHHI Obuucnrosamu MacoBy 9acTKy PO3UMHEHO! PEUOBMHU B PO3UMHI, Macy
K1TBKICHOTO CKJIAIy (06’€eM) po3UMHY Ta PO3YMHHUKA, MaCy PO3UHHEHOI PEUYOBMHH.
PO39HMHY (CyMmii) Buxonyeamu ~ o0uMCHEHHS  1UIs  HOPUTOTYBaHHS  pPO3YMHIB i3
KPHMCTaIOTIIPATIB.
43 Po3sp's3yBanns ANITOpATMH pO3B'A3KYy 3amad 3a piBHAHHAM | Obyucnrosamu 3a piBHSIHHAM XIMIYHOT peaxiiii macy, 06'eM (11 razy) abo

3a7a4 3a
PIBHSHHIMU
peak1iiit

peaxiii; BIAHOCHHY BUXIA NPOLYKTY PeaKilil

KUIBKICTh PEYOBHMHHU peareHty abo MpOAYKTY 3a BIIOMOIO MAacoio,
o6’emoM (s rasy) abo KUIBKICTIO PEYOBHHH IHIIOTO PEAreHTy abo
IPOAYKTY; BIAHOCHUH BUXIA IPOAYKTY peakilii.

Yemanoenosamu xiMiany (GopMyny PEYOBHHH 32 KINLKICHHMHE IaHHMHU
IIPO peareHTH 1 MPOJIYKTH PEaKiii.

Buxonysamu 069InCIEHHS, SKIIO PSUOBUHY MICTATH boZ:EE abo HasgBHI
B HaJUTHIIIKY.

Poszg’azyeamu  xombinoBami
@ITOPUTMIB).

3amaul

(moemHanHA He Oimblne JBOX
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- JOIJATKHA
Tabauus po34HHHOCTI OCHOB, KHCJIOT, aM(OTEepHUX riipokcuais i coaeii y soxi 3a 20-25 °C

Wonu, na 4 : 3 R S ‘
ad | | NH | LT Na | KT Mg | Ca¥ | Ba¥ | AP | O | Zn®t | Mn®T | BT | B | PO | Cu¥t | NP | Agt | Hg?
JIUCOIIIOE 1 ‘ : ‘ o :
CHOJIYKa
OoH 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 | pIP 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
r p p p | p|DP 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 | b p| p | P| P M| M | = | = P M Moo= | M | = | M | & #
S0~ |p| p | p| P |P]| b vm | w | p | p | oD p p | p | ™M | p|p | M D
NOs’ P P p | P p P P P P p p p p p p p p p p
WO%- 1 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 HO3HAYEHHS: «p» — PE4OBUHA PO3YUHHA (PO3UUHHICTS Gibe 1 r peyoBunn y 100 r Boau);

«M» — p€4OBHHA MaJIOPO34MHHA (po34uHHICTh — Bif 1 10 0,001 r y 100 r BOMHM);

«H» — PEYOBHHA MIPAKTUIHO HEpO3yKHHA (po3duHHIcTs — MeHIne 0,001 ry 100 r Boau);
«—» — PEYOBHUHA HE ICHYE;

«#» — pevoBHHA ICHYE€, ajle pearye 3 BOAOIO; il PO3UMHHICT, BUSHAYNTH HE MOXHA.

Pan axruBHOCTI MeTaJIB

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

ST
oA

oy
g




Hajiinowupenini Ha3Bh .4 CKJIAJ AesIKHX HEOPraHiYHUX Pedo.dH, cyMilueil Ta MiHepamiB

Harinmomupeniiia Ha3Ba peuoBHHN

XiMiuHa (hopmyna peyoBuHH abo

Hajinomupenima Ha3zsa pe4OBHHE

Ximiuga Qopmyna pedoBuHHE abo

abo cymirii KOMIIOHEHTA (KOMIOHEHTIB) CYMIIITI abo cymimi KOMIIOHEHTA (KOMIIOHEHTIB) CYMIILi
Kyxonna (kaM’sHa) Ciilb NaCl Minnuii kymopoc CuSO, - 5H,0
Kaycruuna cona, inkuit HaTp NaOH 3aii3HUH Kyniopoc FeSOy4 - 7TH,O
Kanonunosana cona Na,COs I'ipka cisb MgSO, - 7TH,0
Kpucrariuna coma Na,CO5-10H,0 AJIOMOKaI€BUH TATyH KAI(SOy), - 12H,0
IlutHa (xapuoBa) cona NaHCO; Ilepexuc BOHIO, HEPTIAPOIIH H,O, (Bogumit po3uny)
Hartpiitna cenitpa NaNQO; Mozma HACTOSHKA I, (criupToBu# po3uKH)
Kauiiina cemtpa KNO;5 - Ha natupnufi ciupr, amiaysda Boga | NHj (B gHul po3uunH)
AwmiauHa ceniTpa NH4NO; XJI0OpHE BallHO CaCl(OCl), abo CaOCl,
Hamatup NH,Cl Posugnnne cxi1o Na;S10,
IToTam KyCO3 KpemHilt (HaniBIpOB1AHUK) Si
Kpe#ina, MapMyp, BallHsIK CaCOs3 Kgapi, kBapiieBuii mcok Si0;
Heraiene sanso CaO I'nynHa, raHo3eM, Kaolid Al,O5 - 2810, - 2H,0
["ainene BamHO Ca(OH), CxkJ0 (BIKOHHE) Na,O - Ca0 - 6810,
Banngxa Bona Ca(OH), (Bogautt po34nH) Maaxit (CuOH),CO5
bopna xncrora H;BO;s XJIOpHA BOJA Cl, (BomHu#t po3uuH)
Kopysn Al,O4 Bpomua Boza Br, (Bomuuit posu)
I'emarut (3ami3Ha pyna) Fe,0; bepronerosa cinb KClO;
Marszerut (3ai3Ha pyna) Fe304 A30THa KHCIOTA HNO;
CBUHNEBUH CypHK Pbs04 ConsHa kuciora HCI (Bomumit po3unn)
Cipyana KucnoTa H,SO, IInaBukoBa kucnorta HF (Boguuii po3qaun)
Oneym po3unH SO3 y HySOy Jlamic AgNO3
Iinc CaSO4 - 2H,0 Mapraniiska KMnOy
Anebactp CaSOy4- 1/2 H,O Kapbiz, xanpniit kap6in CaC,
Cyxwuit mifg CO; (TBepauit) DochopHuil aHTiIpua P,0Os
CipkoBOICHB H,S IIpocTuii cynepdocdar Ca(H,POy), - Hsr= 4-2H,0
Cipuncrtwit ras SO, ITongiitamii cynepdocdar OmAE%O% FHO), i Ro/ff
Yanuuii ras CO Iperanirtar CaHPQ# @z@w@\/% 17 /M
I'a3, mio 3BECeNIsAE, 3aKUC a30Ty N>O CeyoBuna OOAZ%H%N
[Tiput FeS, Amodoc
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HajlinomupeHimi Ha3BH Ta CKJIaA AeSIKHX OPraHivHHX PeYOBHH Ta cyMillei

Hafinommpenima Ha3zpa pe4oBUHH ab0

XimiyHa dopmyna

Hadnonmpenimma Ha3Ba peyoBHHH

XimigHa hopmya

cymimii
OONOTHUI ra3, pyIHUKOBHUH Ta3 CH,4 kapOonoBa KncnoTa, heHo CeHsOH
1300yTan (CH3),CHCHj; MKPUHOBA KUCIOTA 2,4,6-tpuHiTpodeHO
130TI€HTaH (CH3),CHCH,CHj MypalliHa KHcI0Ta, GopMiaTHA KHCIOTA HCOOH
HEOIIeHTaH (CH3)4,C OIITOBA KHCJIOTA, alleTaTHa KHCI0Ta CH;COOH
1300KTaH (CH3);CCH,CH(CHj3), IPOITIOHOBA KUCITOTA, pomionatHa kuciora | CH;CH,COOH
METHJIEHOBA I'pyIia —CHp— HaTpiit hopmiar HCOONa
niapreatym(l) anerunenin AgC=CAg Marsgi gopmiar, maruiit nudopmiar (HCOO);Mg
JIMHATPIN alleTUICHIA NaC=CNa HaTpi# anerar CH;COONa
JUBIHLI CH,=CH-CH=CH, KaJIbIII} aleTaT, Kaabliil jAlanerar (HCOO),Ca
130TIpeH CH,=C(CH;)CH=CH, MOJIOYHA KHCJIOTa, JaKTaTHa KUCIIOTa CH;CH(OH)COOH
METHIXJIOPUT CH;Cl IMaBJIeBa KUCJIOTA, OKCANaTHA KUCIIOTa HOOC-COOH
ETHIXJIOPHI C,HsCl JUHATPIH oKcanat NaOQOC-COONa
HPOTIIXJIOPU] CH;CH,CH,CI MeTmIhopMiaT HCOOCH;
130TIPOITLIX TIOPH I (CHj3),CHCI eTrndopmiaT HCOOC,H;
xnopodopm CHCl; METHJIalleTaT CH;COOCH;
Honogopm CHIL; eTHIaneTar CH5COOGC,Hs
BIHUTXJIOPH CH,=CHCI HaTpili MeTHIaT CH;0Na
METUTIOBHH CIIUPT, AEPEBHUN CIIUPT CH;0H HaTpill eTuaar C,HsONa
€THJIOBUM CIUPT, BUHHUH CITUPT CoHsOH TJIFOKOHOBA KHUCJIOTA HOCH,(CHOH),COOH
HPOTNUIOBHH COUPT CH;CH,CH,OH copOiT HOCH,(CHOH)4CH,0H
130IPOTILIOBUH CITUPT (CH;),CHOH caxapHa KHCJIOTa HOOC(CHOH),COOH
JIMMETHIIOBHH eTep CH;0CH; KaJblI# caxapar C12H»04q7-Ca0
JIETHIIOBWH eTep, AleTUIoBHi edip CoHsOCH;5 THIIAH, aMiHOOIITOBA KUCJIOTA ZENOENOOOI
MYPaIIMHUE anbaeris, popmasaerij HCHO aJIaHIH, 0-aMiHOITPOITIOHOBA KUCIIOTa
bopmaiin 36-37% po3unn HCHO HIPOKCHITIH
aneToH CH;COCH; KJIITKOBHHA

HITPOIUIINEPUH, TPUHITPOTTIIEPUH

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

Ilepeik pexomennoBaHOl HABYAJIbLHOL JiTEPATypH
1. Iigpygrux «Ximig. 7 knac» /aBt. [Tonens [1LI1., Kpuxnst JI.C./ K: Axanemis, 2007..
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