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MMPOI'PAMA
30BHILIHBOI'O HE3AJIEXKHOTI'O OILIIHIOBAHHS 3 XIMII
17151 0ci0, siki 6a)karoTh 37100yBaTH BUIIY OCBITY Ha OCHOBI IIOBHOT 3arajibHOT CEpeHLOI OCBITH

IMosicHIOBaJILHA 3aNHCKA

IIporpama npu3zHadeHa aJjis NpoBEAEHHS 30BHIITHLOTO HE3aJeKHOTO OIIHIOBAHHS 3 XiMil.

['0710BHOIO METOIO MPOBEAEHHS 30BHILIHBOTO HE3AJIEKHOTO OIIHIOBaHHS € 00'€KTHBHE Ta Heylepe/KeHe OIIHIOBaHHS DiBHS
HaBYAJbHUX JOCATHEHb OCi0, SKi 3aKiHYWJIM 3araJbHOOCBITHIM HaBYaJIbHHMW 3aKJaJ 1 BHUSBWJIM OaXaHHS BCTYIUTH IO BHILOTO
HAaBYaJIbHOTO 3aKJany Y KpaiHH.

30BHIIIHE He3aJIe)KHE OLIHIOBAHHS 3alpOBa/KEHO 3 METO 3a0e3NedeHHsT KOHCTUTYHIHHOIrOo MpaBa I'pPOMajsH Ha piBHUMH
JOCTYII 1O BUIIO1 OCBITH.

30BHIIlIHE He3aJIe)KHE OI[IHIOBAHHS 3 XiMil — CIoci0 mepeBipKu:

® 3HAHHS YYHSMH HaiBaXJIUBIIIKX 3aKOHIB 1 TEOPiH XiMif],

® BOJIOJiHHS XIMIYHOK MOBOIO, BMIHHSI KOPHCTYBAaTHCS Ha3BaMH 1 CHMBOJAMM XiMiYHHMX €JIEMEHTIB, Ha3BaMHU MPOCTUX 1
CKJIQJIHUX PEUOBUH;

e BMIiHHS CKJIa/JaTH XiMiuHi (OpMyIIH 1 pIBHSHHS XIMIYHUX peaKIliid, po3B's3yBaTH po3paxyHKOBI Ta eKCIIEpUMEHTAIIbHI 3a1a4i;

® PpO3yMIHHS 3B'SI3KY MiX CKJIagoM, OyJOBOIO, (i3MYHUMH 1 XIMIYHUMHU BJIACTHBOCTSAMH PEYOBHH, CIIOCOOaMH iX 10OyBaHHS,
rajry3sMy 3aCTOCYBaHHSI;

e 3HaHb PO HaBaXIMBILII MPUPOHI Ta MITyYHI PEUOBUHH, iX OYIOBY, cllocoOH NOOYBaHHS Ta ramysi 3aCTOCYBAHHS;

® pPO3yMiHHS HAyKOBHX OCHOB IEBHHUX XiMiYHUX BUPOOHUIITB,;

e 00i3HAHOCTI 3 JIEIKUMH €KOJIOTIYHUMH MTPpoOJIieMaMHu, MOB'I3aHUMH 3 XiIMi€lo;

® pPO3yMIiHHS poJIi XiMii y po3B'si3aHHI ITOOATBHUX MPOOJIEM JIFOICTBA.



[IporpaMy JUisl MPOBEEHHsS! 30BHILIHBOIO HE3aIeKHOTO OLIHIOBAaHHSA 3 XiMii po3po0ieHO Ha OCHOBI YHHHHX HaBYajlbHHX
nporpam 3 Ximii ana 7—9 knacis (K.: Ipnins: [lepyn, 2005) Ta 10—11 kiacis 3araibHOOCBITHIX HaBYaIbHHX 3aKIa1B (TepHomifb:
Masnpisers, 2011), enekTponHi Bepcii skux po3mileHo Ha odiliitHoMy Be6-caiiti MiHicTepcTBa OCBITH i HayKH (WWW.MmON.gov.ua).

ITporpama 1/isi IPOBE/IEHHS 30BHILIHBOIO HE3aIEKHOTO OLiHIOBAHHS 3 XiMii OPIEHTY€THCSI HA JOCSTHEHHS iepKaBHUX BUMOT JIO
piBHS 3arajlbHOOCBITHBOI MiArOTOBKM Y4YHIB 3araJbHOOCBITHIX HaBYaibHUX 3akjiaiiB. [Ipu 1bOMYy BaIMBE HE JIMIIE 3aCBOCHHS
YYHSMH XiMiYHMX TIOHSITh, 3aKOHIB, TEOpil, a i OCMHCJIEHEe BUKOPUCTAHHS 3HaHb, (OPMYJIIOBAHHS OUIHHHX CYy/UKeHb, BHSBJICHHS
BJIACHO]T MO3UIIIT y Pi3HUX KHUTTEBUX CUTYyallisIX.

Marepian mporpaMu JUis NpoOBeleHHs 30BHILIHBOIO HE3aJeKHOTO OLIHIOBAHHS PO3MOJIEHO HA YOTHPH TEMaTW4Hi OJOKH:
«3aransHa xiMisy, «Heopraniuna xiMmis», «Opradiuna ximis», «OGUnclIeHHs B XiMii», SKi B CBOIO Yepry po3MOJIJIEHO 3a PO3/iIaMH i
TeMaMi. Y KOXKHOMY PO3/ijli epeNideHo 3HaHHsI, IKUMH MArOTh BOJIOJIiITH YYaCHHKH 30BHILIHBOTO HE3AJIEKHOIO OL[IHIOBAHHSL.

Y nepeltiky BUMOT, HaBeieHHX y Kosioni «[IpeameTHI BMiHHS Ta criocOOM HaBYAIBHOI MisTBHOCTI» IETANBHO PO3KPHTO 00CAT
BMMOT /10 3HAHb Ta YMiHb 3 KOXHOTO PO3JiMy i TeMu. Y Mporpami [Uisi MPOBEICHHS 30BHIITHBOIO HE3aJIEXHOTO OLiHIOBaHHS 3 XIMil
BHKOPHUCTAHO HOMEHKJIATYPy XiMi4HMX €JIEMEHTIB i peYOBHH, a TaK0OX TepMiHoJIorito, ki Bianosinats ICTY 2439-94: Enementu
XimiuHi, pedoBunM TpocTi. Tepminn Ta BuszHaueHHs. — K., JlepxcrnoxuscrannapT Ykpainu — 1994. Ilporo cranaapry Oyne
JOTPUMAHO i B 3aBAAaHHSX TECTY 3 XiMii.

HasBy opraHigHMX CHOJYK BiAnosigarots octanHiM pekomenanism [UPAC. I3 manuM matepialloM MOXHA 0O3HAHOMHTHUCS B
HaBYANBHMX MOCIOHMKAx, sfKi MaloTh Tpud MiHicTepcTBa OCBiTH 1 Haykd YKpaiHH (IMB. Tepesik PEeKOMEHJ0BaHOi HaBYAIBHOI
niTepaTypu).

Y nporpami juis POBEIEHHs 30BHIIIHLOTO HE3AJEKHOTO OLIHIOBAHHS 3 XiMil BUKOPHCTAHO CKOPOYEHHS «H. y.» — HOpMaJlbHi
ymoBu (temneparypa 0 °C, tuck 101,3 xIla abo 760 MM pT. cT.).

BimoBiaHO 10 MKHAPOIHMX CTAHAAPTIB JUIs MO3HAYEHHS KUIBKOCTI PEYOBUHHM MOXHA BUKOPUCTOBYBATH Jlitepu 1 abo v. [lis
TIO3HAYEHHS TeIoBOro eeKTy peaxilii CiiJi BAKOPUCTOBYBaTH No3Ha4eHHs «AH.

[Tix wac MiArOTOBKH AO IPOBEAEHHS 30BHIIIHBOTO HE3aJEKHOTO OLIHIOBAHHSA 3 XiMil PEKOMEHIOBAaHO BHKOPHCTOBYBaTH
JIOBIIHUKOBI TaONWII, SKi HaBeleHO y aojaTkax «PO3YMHHICTH KHUCIIOT, CONeH, OCHOB Ta aM(pOTEPHUX rigpokcuaiB y Boal 3a 20—
25 °Cy, «Psii akTHBHOCTI MeTaniB», «Haiinommpenini Ha3BH Ta CKIaA JESKMX HEOPTaHiYHMX PEYOBHH, CyMilIeH Ta MiHepasiBy,
«HaiinommpeHiii Ha3BK Ta CKJIajl A€SKUX OPraHiYHUX PeYOBHH Ta CyMileii», «llepesik pekoMeH/10BaHOT HaBYAIbHOI JIITepaTypH».



n/n

Ha3ssa pe3aiiy,
TeMH

3uanns

IpexMeTHi BMiHHS Ta CIOCOOM HABYAJIbHOI NiILHOCTI

1. 3arajibHa

xiMmis

1.1

OCHOBHI XiMi4HI1
noHATTS. PeyoBuHa

[Tonsrrst pedoBuHa, (izuyHe Tijo, Marepia,
npocTa pedoBHHA (METas, HeMeTal), CKJaJHa
pEUOBHHA, XIMIYHHUI eNeMeHT; HaiapiOHimi
YaCTHHKH PEYOBHHH — aTOM, MOJICKYyla, HOH
(xation, amion). @Di3wyHi Ta  XiMiuHi
BaacTuBoCcTi  pedyoBuHH. CKiaj pPEYOBHHH
(aKicHMH, KiNbKicHHH). BaleHTHICT XIMIYHOTO
eleMeHTa. XimiyHa (Ha#WmpocTima, iCTHHHA) 1
rpadgiuna (crpykrypHa) Qopmynn. @izuune
SBHUIIE Ta XiMi4Ha peakiiis. BigHocHI aroMHa i
Mmojekyssipaa (popmyiabHa) MacH, MOJIpPHA
Maca,  KiIbKicTh  pedoBHHH.  OnuHmII
BUMIpIOBAHHS KiJBKOCTI PEYOBMHH, MOJSAPHOI
MacH,  MOJISIpHOTO  00’eMy;  3HAYEHHs
TeMIeparypu ¥ THCKy, SKi BIANOBLAIOTH
HOPMaJIbHUM yMOBaM (H. y.); MOJIIpDHHH 00’ €M
rasy (32 H. y.). 3akoH ABOrajapo; 4YHCJIO
ABoOrajipo, cepeiHsi BIJHOCHa MOJEKYJIIpHa
Mmaca cymimi rasiB, NoBiTps. MacoBa yacTka
eJIEMEHTA y CHOJYIII.

Crraoamu GpOpMyITH CIIOTYK 33 3HAYCHHSIMU BAJICHTHOCTI €JIEMEHTIB.
3anucyeamu ximiudi Ta rpadivHi (CTpyKTypHi) GOpMyIH PeHOBUH.
Pospizusmu $i3zuddi Tina i peYOBHHM; NPOCTI Ta CKIAJHI PEUOBHHH;
€JIEMEHTH 1 TIPOCTI PEYOBHMHH; METAIH 1 HEMETaIH; aTOMHU, MOJIEKYJIH Ta
fionu (xarionw, aHioHW); (i3MuUHI Ta XiMIYHI BIACTHBOCTI PEYOBHHH,
¢isuuHi sBUIIA Ta XiMivHI peakii,; HafimpocTinly Ta iCTHHHY (OpMYIH
CIIOJTyKH.

Busnauamu BaJeHTHICT €JIEMEHTIB y O1HApHUX CIIOJIYKax.

Ananizyeamu sxicHuii (eleMEHTHUH) 1 KIIbKICHMH CKJIaJ] PEYOBHHH 3 il
XIMIYHOIO (HOPMYJIOIO.




12 Ximiuna peakiis | XiMmiuHa peakiis, cxema peakiii, Ximiune | 3anucysamu cxemu peakuii, XiMiuHi piBHSIHHS.
piBHAHHS. 3aKOHH 30€pe)KeHHs MacH PedOBHH | Po3pisusmu THIK Peakii 3a KiIbKiCTIO PEarcHTiB-i-IPOJAYKTiB-(peaKilii |
mig  yac  xiMiuHoi  peakuii, 00 €MHHX | CHOJNy4eHHs, PpO3KiIamxy, OOMiHy, 3aMilleHHs), 3MiHOIO  CTyHEHs
CHIBBiZHOIIEHb Ta3iB y XimiuHil peakiiii. | OKHCHEHHS €JIEMEHTIB (peaKiii OKMCHO-BiJIHOBHI Ta HE OKMCHO-BI/JHOBHI),
3oBHiIIHI e(eKTH, IO CYIPOBOKYIOTh XiMiUHI | Tem1oBUM edeKxToM (peakiii eK30TepMiuHi, €HIOTEPMIuHI), HAIpPIMOM
peakuii. IToHSTTS  OKMCHHK, BiJHOBHHK, | mepeOiry (peakuii o00poTHi, He0OOOPOTHi).
OKHUCHEHHSI, BiJHOBJIEHHA. Tumu Ximiunux | Busnauamu B OKHCHO-BIIHOBHIN peakilii OKUCHUK 1 BiTHOBHUK, IIPOLIECH
peakuiii.  IlIBuakicte  xiMiuHOi  peakiii. | OKNCHEHHS 1 BIJHOBJICHHS.
Karamnizarop. AHajizyBaTd BIUIMB TPHPOJIH peEaryrO4yuX PEYOBHH, iX KOHLEHTpaii,
BEJIMUMHU IIOBEPXHI iX KOHTAaKTy, TeMIepaTypH, THUCKY Ta3iB,
KaTajizaTopa i iHribiTopa Ha MBUAKICTH XIMIYHOI peaKilii.
3acTOCOBYBATH 3aKOH 30€pe)KeHHS Mach PEYOBHUH JUISl [IEPETBOPEHHS
CXeMH peakxilii Ha XiMiYHe piBHSHHSI.
Bukxopucmogysamu MeToJ €NeKTpPOHHOro OalaHcy I IIEPETBOPEHHS
CXeMH OKHCHO-BITHOBHOI peakIlii Ha XiMiYHe piBHSHHS.
1.3 Iepiommunuii 3axon | Ilepioquunuii 3akoH (cydacHe (opmymoBaH- | Po3pisHamu B TEPIOJMYHIH CHCTEMi NEpiOAH, IPyIH, rosioBHi (A) Ta

i mepioguyHa
cucTeMa XiMIYHHX
€JIEMEHTIB
J. I. Menneneena

ns). CTpyKTypa KOPOTKOTO i JIOBrOro BapiaHTiB
HEepiOJUYHOI  CUCTEMH;  Iepiojd, TPYIIH,
migrpynu  (ronoBui  (A), mobiuni  (b)).
[lopsiakoBui  (aTOMHHH) HOMEp €JIEMEHTAa,
PO3MIIIEHHSI METAIYHUX 1 HEeMeTaliYHUX
eJIEMEHTIB y MEpioAMYHIN cucTeMi, nepiogax i
rpynax; JIy)Hi, JIy)KHO3eMeJbHi, 1HEpTHI
€JICMEHTH, T'aJIOT€HH.

no6iuni (B) miarpynm; MeramiyHi Ta HEMETaJlidHI €JIEMEHTH 3a IX
HOJIOKEHHSAM Yy TEPIOJMYHIA CHCTEMIi; JIyXHi, JIy)KHO3EMEJIbHI, iHEpTHI
€JIEMEHTH, TaJIOT€HHU.

BukoprcroByBaTh iHpOpMaIlito, 3aKiIajieHy B NepioJUuHIA cucremi, s
BU3HAYEHHs THIIY elleMeHTa (MEeTaiuHui ab0 HeMeTallyHUH eleMeHT),
MaKCHMAJIBHOTO 3HAYeHHS HOro BAJIEHTHOCTI, THUIIy NPOCTOI PEYOBHHHU
(Meran abo Hemeran), XIMIYHOTO XapakTepy OKCHIIB, TiIPOKCHIIB,
CIIOJIYK €eMeHTIB i3 I'igporeHom.

AmnajizyBaTd 3MiHH BJIACTUBOCTEH IPOCTUX PEYOBHH Ta KHCIOTHO-
OCHOBHOT'O XapakTepy OKCHJIIB i TiIPOKCHJIB 3aJE€XKHO BiJ PO3MIILIEHHS
€JIEMEHTIB y Iepiojiax, Mirpymnax, Mpy IMepexoi BiJ OAHOrO mepioay 10
HIIOTO.




1.4

byaosa aroma

Cxmag aroMa (sUIpo, ejdexkrporHHa 000JIoHKa).
[ToHsSTTS HYKJIOH, HYKIIJI, 130TOIH, NPOTOHHE
YKCII0, HYKJIOHHE YHCI0, OpOiTallb, €HEpreTHy-
Hi piBeHb | NiIPIBEHb, ClIApEeHUl | HEeCIapeHHH
CJICKTPOHHU, pajiilyc aroma (HIpocToro HoHa):
ocHOBHUI i 30y,pKennit cranu aroma. CyTHICTb
gapuina  pagioakrusHocti. dopmu  s- 1 p-
opOiTasieit, posmimieHHss 1X y  IIPOCTOPI.
[TocniIOBHICTh ~ 3allOBHEHHsI  €JIEKTPOHAMHU
eHepreTHYHUX PIBHIB 1 NIJIPIBHIB B aroMax
eiqementiB No 1—20, Ne 26, ejnekTpoHHI Ta
rpadiuni GopMyim aromiB i MpOCTHX HOHIB
eneMmenTiB No 1—20, No 26,

3anucyBaty Ta pos3iizHaBaTH CJACKTPOHHI Ta rpaditnl (pOpMYIH aTOMIB 1
npoctux ionin enementie Ne 1-—20, Ne 26, aromiB HemeTaliuHHX
eJIeMEHTIB 2-10 1 3-10 1epiojiiB y 30y/1KEHOMY CTaHI.

Busnauat ckiajl sjiep (KiIbKicTh MPOTOHIB 1 HEHTPOHIB Y HYKIiJl)
3arajbHy KUIBKICTH €JIEKTPOHIB Ta YMCIIO IEKTPOHIB Ha 30BHILIHBOMY
enepreTuuHomy piBti aromis exeMeHTiB No 1—20 1 Ne 26;

ITopiBHIOBaTH pajliycu aTOMIB 1 IPOCTHX HOHIB.

AnanizyBaTd 3MiHM pajiyciB atomiB y mepiojax 1 Hiarpynax; 3B'a30K
pajiiyciB aTOMIB 1 KiJIbKOCTI €JIEKTPOHIB Ha 30BHIIIHLOMY €HEPIETHYHOMY
piBHI 3 XapakrepoMm eleMeHTa (METANUHUM UM HEMETalluHUM),
BJIIACTUBOCTAMHU IMPOCTUX PEUOBMH (METaJl YW HEMeTall) Ta KHCIOTHO-
OCHOBHOBHHM XapaKTepoOM OKCHJIIB 1 T1IPOKCHIIB.

1.5

XIMIYHUHA 3B SI30K

OCHOBHI THIIH XIMIYHOrO 3B’SI3KY (MOHHMH,

KOBAJEHTHUI  TIOJSPHUM 1  HENOJSPHUM,
BOJIHEBUI, MeTajliuHuil).  XapakTepUCTHKH
KOBAJIEHTHOIO 3B’SI3KY — KpaTHICTb, €HEpris,
HONAPHICTh, JIOBKMHA. THIIKM KpUCTaJliuHUX
rpatok  (QTOMHi,  MOJIeKYJSIpHi,  HOHHI,
MeTasiuH1); 3aJICKHICTh b13UUHUX
BJIACTUBOCTEH pevoBUHU BiJ| TUILY

KPUCTATIYHUX IpaToK. EnexkrpoHHa (opmyia
MOJIEKYJIM. EJeKTpoHeraTuBHICTb —€JIEMEHTA.
CryniHb OKUCHEHHSI €JICMEHTA B PEUOBHUHI.

Cxnaoamu eneKTpoHHi pOpMyJIH MOJIEKYJl, XiMiuHI GOpMyJH CHOJYK 3a
CTYICHSIMH OKHCHEHHSI CICMEHTIB, 3apsilaMu HOHIB.

Po3piznsmu BaJICHTHICTD 1 CTYIIIHb OKHCHEHHS €JIEMEHTA.

Ob6uuciio6amu CTyIIiHb OKUCHEHHS €JIEMEHTa Y CITOJIYILI.

Busnauamu KpaTHICTh, TOJSPHICTh YHM HENOJSPHICTh KOBAJICHTHOTO
3B’SI3KY MIXK aTOMaMH.

IIpoenosyeéamu THIl XiMIYHOTO 3B’S3Ky B CHOJYI, (i3H4HI BIACTHBOCTI
PEYOBHHH 3 ypaxyBaHHSIM TUILY KPUCTAIIYHUX I'PATOK.

Y




1.6

CyMillli pe4yOBHH.

CyMinri ogHOpiHI (PO3YMHHU) Ta HEOJHOPIAHI

Crraoamu CXeMH €JIEKTPOJITHYHOI JIMCOMLIAIll OCHOB, KHCIIOT, COJICH,;

Po3unnan (cycrieHsist, emyJbCis, MiHa, aepo30ib, IeNb). | HOHHO-MOJICKY/IAPHI PIBHAHHA 32 MOJIEKYJISDHUMH  DiBHAHHAMH 1
Macoga i 06’ eMHa (7151 ra3y) YaCTKH PEYOBHHHU | MOJIEKYJISIPHI PIBHSHHS 32 HOHHO-MOJIEKYJIIPHUMH PiBHSAHHAMH.
B cymimi. MeTtoau posjinenHs cymiweii | Pospiznsmu 0JHOPIHI Ta HEOXHOPIIHI CyMillli pi3sHUX THIIIB; po30aBieHi,
(BizcToroBaHHs, (inbTpyBaHHs, UEHTPUDYry- | KOHIGHTPOBAHI, HACHYEHi, HEHACHYEHi PO3UMHM; eNIeKTPONITH K
BAaHHS, BHUIAPIOBAHHs, IeperoHka). [IOHSATTS | HeeMeKTPOIITH, CHIIbHI Ta clabKi eNeKTPOIITH. '
pO3uUMH, pO3YMHHMK, PO3UMHEHA pPEYOBHHA, | BusHauamu MOXIIMBICT Nepebiry peakiii 0OMiHy MiXk €JIeKTpOJITaMH B
KPUCTAIOTiApaT, eJEeKTPOJITHYHA JUCOLIallis, | PO3UHHI.
eNEKTPOIIT, HEENEeKTPOIIT, CTYIiHb €NeKTpo- | Ananizyeamu BIIAB OyIOBU PEUOBHH, TEMIIEPATYPH, THCKY (U1 ra3is) Ha
mitmuroi  jucomiamii  (6e3  MPOBEAEHHS | X PO3UMHHICTH Y BOJIi; MEXaHi3MH YTBOPEHHS HOHIB IPH PO3YUHEHHI Y
00YHCIIEHb), HOHHO-MOJIEKYJISIPHE PIBHSHHS. | BOAI €JIEKTPOJIiTIB HOHHOI Ta MOJIEKYJIAPHOL Oy I0BH.
MacoBa 4dacTka pO3UMHEHOI pedoBHHH Yy | 3acmocosyéamu 3HaHHS Ui PO3JLIEHHS OJHOPIAHOI a60 HEOMHOPIAHOL
po3umHi. BynoBa MoneKyn u BOAM; BOJHEBHM | CyMilll PEYOBHH.
3B’S30K y BOAi. 3abapBieHHsS iHAMKATOPIB
(ymiBepcasipHOrO, JakMycy, (eHondraneiny,
METUIIOPAHXKY) B  KHCIOMY, JY)XHOMY 1
HelTpabHOMY cepefoBuInax. Peakiii oOMiHy
Mi €JIEKTPOJIITaAMH y PO3YHHI.
2. Heoprauiuna ximist
2.1. OcHOBHI KJIaCH HEOPTraHIYHHUX CIIOJIYK
2.1.1. Oxcuan BuznaueHns, Ha3BH, Kiacu(ikanis okcuuiB, | Cxradamu  ximiudi  (OpPMyIH  OKCHJIB; DpIBHSHHS  peakilid, ki

XiMiuHi BJIACTHBOCTI COJIETBOPHUX OKCHJIB,
crocobu MoOyBaHHST OKCHIIB

XapaKTepU3yIOTh XIMiYHi BIACTHBOCTI COJETBOPHHUX OKCHJIB (B3a€MOJIs 3
BOJIOIO, OKCHMJAMH, KHCIOTaMH, JyraMu), CocoOu To0yBaHHS OKCHJIB
(B3a€MOJIisi TPOCTUX 1 CKJIAQAHUX PEYOBUH 13 KHUCHEM, PpO3KJIaIaHHsS
HEPO3YMHHUAX OCHOB, JESKUX KUCIOT i COJIeH IMiJ] yac HarpiBaHHs;).
Haszueamu okcuy 3a IXHIMHA XIMIYHUMH (OPMYJIaMH.

Busnauamu dopmynu okcumiB cepen GopMyn CHOJMYK IHIIMX BHBYEHHX
KJIACiB.

Pospisuamu wueconerBopHi (CO, N>O, NO, SiO) i cojeTBOpHI OKCH/IH
(KMCIIOTHI, OCHOBHI, aM(pOTEepHI).

Ilopienioeamu 3a XIMiYHEMH BIIQCTHBOCTSAMM OCHOBHI, KHCIIOTHI Ta
am@orepHi (Ha npukiIanax okcuIiB HIUHKY Ta AJIIOMIHII0) OKCHIH.
Bemanosnioeamu 3anexHicTh BIaCTHBOCTEH OKCHJIIB BiJI THITY €JIeMEeHTa i
XiMIYHOIO 3B’SI3Ky B CITOJYIIi. '




OcHoBH

Busnauenus  (3araibHe Ta 3 [OIJSLY
EJCKTPOTHYHOT Jcortiaitii), HA3BH,
kiacudikaitis, XiMi9HI BJIACTUBOCTI, CHOCOOM
JIOOYBaHHsI OCHOB

Craaoamu XiMiddal (GOpMYJIM OCHOB; pIBHSIHHSI peakiiiil, skl Xapakre-

PH3YIOTH XIMIYHI BJIACTUBOCTI JIYTIB (B3a€MOJLIsl 3 KMCIOTHHUMH OKCHJIAMH,
KHCIOTAMM Ta COJSIMM B PO3YMHI) Ta HCPO3UHHHHUX OCHOB (B3a€MOJIS 3
KHCJIOTAMM, PO3KJIaZanis Ml yac HarpiBamns), cnocodu J1o0yBaHHs JIyriB
(B3acMO/Tist JIY)KHHX 1 JY)KHO3ZEMEIbHUX (KPIM MArHiKO) METaliB 13 BOJIOIO,
OCHOBHHX OKCHJIIB JIY)KHHX 1 JY)KHO3EMEIbLHUX ENeMEHTIB 13 BOJIOIO) H
HEPO3UNHHUX OCHOB (B3a€EMOJIisl COJIEH 13 JIyraMH B PO3UMHI).

Haszueamu 0CHOBH 3a IXHIMM XIMIYHHUMH QopMyiamMu.

Busznauamu Gopmysin 0CHOB cepeJt OopMYJT CIIOJTYK THITUX KJaciB.
Pospiznsimu po34nHHl (JIyT'1) Ta HEPO3UUHHI OCHOBH.

Topisniosamu XIMIYHI BIACTMBOCTI PO3YMHHHUX (JIyriB) 1 HEPO3YMHHHX
OCHOB, iX JIif0 Ha 1HAUKATOPH.

Kuciorn

Busnauennss (3araqpHe Ta 3 HOMJISLLY
€JICKTPOJIITUYHOT Jucoiianii), Ha3BH,
Kiacuikaitisi, XiMi4HI BJIACTHBOCTI, CIIOCOOH
JI0OYBaHHSI KUCTIOT

Cxknadamu  XiMiu"i  QOpPMyYJIM  KHCJIOT;  DIBHSHHsS — peakiiiif, sKi
XapaKTepU3yITh XIMiuHi BIACTHBOCTI KHUCJIOT (Ji Ha I1HJIMKATOPH,
B3aCMOJIisl 3 METaJlaMH, OCHOBHHMH OKCHJAMH, OCHOBAMH Ta COJIIMU B
po3umni) Ta cnocobu ix nao0yBaHHS (B3a€MOJisi KUCIOTHHX OKCHJIIB i3
BOJI0I0, HEMETAJIIB 13 BOJIHEM, COJICH 13 KUCIIOTaMU).

Hazueamu KUCIIOTH 32 IXHIMH XIMIYHUMH (POPMYJIAMH.

Busnavamu QGopMynd KUCIOT cepell (GOpMyJ CIOJYK IHIIMX KJacis,
BAJIEHTHICTH KMCJIOTHOTO 3aJIMIIKY 32 (OPMYJIOI0 KUCIIOTH.

Pospisnsamu KACIOTH 32 CKIQJOM (OKCHIC€HOBMIiCHI, O€30KCHIE€HOBI),
3JATHICTIO  JI0  €JIEKTPOJITHYHOI — aucoriaiii (cuubHi, ciabki) Ta
OCHOBHICTIO (0HO- 1 0araTOOCHOBHI), 3a CTIHKICTIO (CTiHKi i HECTIMKI),
JETKICTIO (JIETKI 1 HeJIETKI).

2.1.4.

Comi

Busnauyennss (3araJibHe Ta 3 IONISAAY
eJIeKTPOJII THYHOT JcoIiaii), Has3BH,
Kiaacudikartis, XiMi4Hi BJIACTHBOCTI, CIIOCOOH
JIoOyBaHHsI coJien

Crxaradamu Ximiuni GopMyJIH CEepeIHIX Ta KHUCIUX COJIeH; pIBHSHHA pe-
aKIii, sSKi XapaKkTepu3ylOTh XIMiUHI BJIACTHBOCTI CepelHiX coiell (B3ae-
MOJIisl 3 METaJlaMH, KHCJIOTaMU — XJIOPHAHOIO, CyJb(aTHOIO, HITPATHOIO,
JlyraMu, COJIIMH B PO34HHI) Ta cocoOu ix noOyBaHHS (B3a€MOJis KHCIOT
i3 MeranamH, OCHOBHHMX OKCH/B i3 KHCIOTAMH, KHCJIOTHHX OKCHJIB 3
JlyramMd, JIyTiB i3 KHCJIOTaMH, COJICH 13 KHCIIOTaMH, COJIeH i3 JIyrami,
KUCJOTHUX OKCHJIB 3 OCHOBHUMH OKCHIAMH, coliell i3 colisiMu, coseit i3
MeTanamu (peakiiii 3/[HCHIOI0Th Y PO3YHHAX ), METATIB i3 HEMETAIaMH ).
Hazueamu cepejiHi Ta KUCI ol 3a IXHIMH XIMIYHUME (POpMYyTIaMH.
Busnavamu (GopMyIH cepelHiX Ta KMCIHX COJel cepen (popMysl CIIOTyK

Pospiznsimu 3a CKJIaZIoM Cepe/HI Ta KUCII COJIL.

e |

IHIKX KJIACIB. ; . /
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2.1.5 AmdorepHi cionykn | Seume  amdoreprocti  (Ha  npukianax | Cxaadamu piBHAHHS PEAKUiM, AKI XapakTepu3yIOTh XiMidHi BIACTHBOCTI
OKCHIiB i TiJIpOKCHIIB); XiMiuHi BIACTHBOCTI, | OKCHAIB 1 rigpokcufiB AmoMinito Ta LIHHKY (B3aemojiisl 3 KUCIOTaMH,
cnocobu J00yBaHHS amdoTepHux | myramu) Ta cnocobu 00yBaHHS TiApOKCcHIiB Amominiio 1 [AHKY
IiJIPOKCUIIB (B3aeMoOjlisi colleil LMX €JNEMEHTIB i3 JyraMd B PO3YMHi, alloMiHATiB i

[MHKATIB 13 KUCIIOTaAMH).
2.1.6. | 'enernuni 38’ 3K MIX KJIacaMi HEOPraHiYHUX CIOJIYK Cxnaoamu PIBHSHHS Peakiii B3aeMOJii MK HEOPraHiYHHMH CHOJyKaMH
PI3HUX KJIaciB.
ITopiBHIOBATH XiMi4Hi BIACTUBOCTI OKCHJIiB, OCHOB, KHCJIOT, aM(pOTEPHHUX
T1JIPOKCH/IIB, COJIEH.
Vemanoeniosamu 3B’SI3KA MK CKJIaJOM 1 XIMIYHUMH BIIaCTHBOCTSIMH
OKCHIiB, KHCJIOT, OCHOB, aM(OTEPHHMX TIiJIPOKCHJIB, COJieH; TeHETHYHI
3B’SI3KM MiX HPOCTHMH PEYOBHHAMH, OKCHIAMH, OCHOBAMH, KHCIIOTaMH,
aM(pOTEPHUMH T1POKCHIAMH, COJISIMH.
2.2. MeraJjiiuni eieMeHTH Ta ixHi cnosrykn. Meraau
2.2:1. 3araibHi BLIOMOCTI | IIOJIOMkeHHsS ~ METATYHEX  €IeMEHTiB Yy | Busnauamu TONOXKEHHSI METANIYHAX €IEMEHTIB Y TepioMyHil cucTeMi.
PO MeTaJi4HI nepioAUYHIH CHCTEMI; ocob6muBOCTI | Xapaxmepusyéamy MeTaTivHUN 3B'S30K, METAIYHI KPUCTAJI9HI IPATKH,
€JIEeMEHTH Ta eNeKTpOHHOI ~ Oy/0BM aTOMIiB  MeTalivyHHX | (Gi3HdHi BIAaCTHBOCTI METaIIB.
MeTaJlu eJIEMEHTIB, 0COOIMBOCTI METANIIUHOIO 3B’S3Ky; | Po3pisusimu MeTalidHi Ta HEMETali4Hi €JEMEHTH 3a eJIEeKTPOHHOKO
saraibHi  Qi3uuHi Ta XiMiuHI BJACTHUBOCTI | Oy/I0BOIO ATOMIB.

METaJIiB, 3arajibHi CIIocOOH iX JOOYBaHHS; psf
aKTMBHOCTI MeTaJliB; sIBUINE KOpO3ii, crocodn
3aXKMCTy METAIB Bijl KOPO3il; CILTaBH HA OCHOBI
3aji3a (4aByH, CTAJIb).

Cxnaoamu eneKTpoHHi (OPMYJIM aTrOMiB METAIIYHUX EJIEMEHTIB —
Jlitito, Hatpito, Marnito, Amowminito, Kaiito, Kanbuiro, ®epymy;
DiBHSIHHSL peakiliif, sKi XapakTepu3ylOTh XiMiuHi BJACTUBOCTI MeETaliB
(B3aeMO/Iisi 3 KUCHEM, rajloreHaMH, CipKOIO, BOJIOIO, PO3UMHAMH KHCIIOT,
JTyTiB Ta coneit) i crocobu ix n00yBaHHS (BiZHOBIEHHS OKCHIIB KOKCOM,
kap6oH(I) OKCHIOM, BOJHEM, METAJIOTEPMis (IOMOTEPMis)); PIBHIHHS
peaxiliif, ki BijI0yBarOTHC I1i/l Yac BUPOOHUIITBA YaBYHY i CTaJIi.
Tosicnroéamu 3aJIeXXHICTh XIMIYHOT aKTHBHOCTI METAJIB BiJl €JIEKTPOHHOL
Oy/10BU iX aTOMiB; CyTh KOpO3il MeTaliB; XiMidHi MepPeTBOPEHHS IIijl Yac
BUPOOHHUIITBA YaBYHY 1 CTAJI.

Ipoenosysamu MoXmMBicTh mepebiry XiMiuHMX peakuiii meTanis i3

BOJIOI0, PO3UMHAMHE KHCJIOT, COJIEH, JIYTiB.
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Jlyskui Ta

Y)KHO3EMEJTbHI

CJIIEMECHTH

XiMiuHi BAACTHBOCTI HATPIIO, Kalilo, Mario.
Kajibllito; Ha3BH Ta (GOPMYJIH HaHBANIIMBIIIHUX
CITONYK JY/KHUX 1 JYKHO3EMEIbHUX €JIeMEHTIB;
jacrocysanns  cnonyk  Harpiio,  Kanito,
Marnito. Kanbitito; xiMiuni GopMy.n 1 Ha3BH
HAWBAAKIUBIIMX KaliHHUX J00PUB; TBEPIICTb
BOJIM; sIKicHe BusBieHHs Honis Harpito, Kaito,
Maruiw, Kanbliiio.

Xapaxmepusyeamu nonoxceunst Harpito, Kamnito. Maruiro., Kaibiito B

nepiojnuHiii cucremi. (izuuHi BIACTHBOCTI HATPIIO 1 Kauiiio, Markio i
Kaidblilo, BHIUX TBEPAOCTI BOJH THMYAacoBy, abo KkapOOHATHY,
MOCTiHHY, 3araibHy; 3acrocyBaHHs okcujis  Marnio i Kanbiito,
rigpoxenais Harpiro, Kanito, Marnito i Kaiblito: sKicue BHSBICHHS
itonis Harpito, Kaniro, Maruiio i Kasslito.

Cknajiatn esekTpoHHni Qopmysin atomiB i ionis Harpito, Kaniro, Mar-
Hito, Kanbliilo; piBHAHHS peakiliid, siKi XapakTepu3yloTh XiMiuHI BJIacTH-
BOCTI HATPilO, Kalilo, MArHiro, Kajblilo (B3a€MOJiis 3 KHCHEM. raiore-
HaMu, CIpKOKO, BOJIOIO), OKCHIIB 1 rigpokeuais Harpito, Kaniro, Marniro,
Kanbiiito; piBHSAHHA peakiiil, sKi BAKOPUCTOBYIOTH /Ui 3MEHIIEHHs abo
yCYHEHHS TBEp/I0CTI BO/IM (KU SITIHHSM, J10JIaBaHHSIM COJIM ab0 BarHa).

2.2.3.

Anrominii

Ximiuni BJIACTHUBOCTI, JI0OyBaHHS Ta
3aCTOCYBAHHs ANOMIHIIO; Ha3BU Ta (OpMyJIH
Hall BKJIMBILIKMX CHOIYK AJIIOMIHIIO.

XapakrepusyBartd I10JOKEHHS! AJIOMIHIIO B HepiogudHik CHUCTEMI,
¢isuuni BIACTHBOCTI ANIOMIHIIO, OKCHAY Ta I'iJPOKCHIY ANIOMIHIIO,
3aCTOCYBAHHSI AJIOMIHIIO.

Cxuajaté enekTpoHni (opMysiu aroma i Hona AJIIOMIHIIO; PIBHAHHS
peaxilii, siki XapakTepu3yloTh XiMiYHI BIACTHBOCTI aJIFOMIHIIO (B3a€MOJList
3 KHCHEM, TaJIOT€HAMHU, CIPKOIO, PO3YMHAMM KHCJIOT, JIyriB Ta COJIEH),
aM(poTepHiCTh OKCHy Ta TiIPOKcHay AJIOMiHIIO —(B3aemomis 3
OCHOBHHMMH Ta KHCJIOTHUMH OKCHJIAMH, KUCJIOTAMU Ta JIyIraMH).

2.2.4.

OepyMm

Ximiyni BiacTHBOCTI Ta JM0OYBaHHS 3aii3a;
Ha3Bd Ta (OpPMYJIM HAWBAKIMBILIMX CIOJIYK
depyMy; 3acTOCyBaHHS 3aji3a Ta CIOJYK

depymy.

XapakTepusysatu nojoxentss Pepymy B nepiouuniii cucremi, Qizndsi
BIACTHBOCTI 3amiza, oxcumiB 1 rigpokeuais  ®epymy(ll) i (1)
3acTocyBanns 3amiza ta crnonyk ®epymy(Il) i (III); diziomoriuny posb
iioni ®epymy (Fe?' iFe?").

CxiaiaTi elneKTpoHHy (popmyny atoma dDepyMmy; piBHAHHS peaxilii, sxi
XapaKTEpU3yIOTh XiMiuHI BJIACTHBOCTI 3ailiza (B3a€MOJis 3 KHCHEM,
XJIOpOM, CIpKOIO, BOJSIHOIO Mapoio, PO3YMHAMHU KHCJIOT Ta COJIeH,
pxaBinHsg), okcuaie i rigpokeunis ®@epymy(Il) i (III) (B3aemomis 3
kucioramu), coneit @epymy(Il) i (III) (B3aemozis 3 po3uMHAMH JIYTiB,
KHCJIOT, coJieit), B3aemoneperBoperts crnioiyk @epymy(ll) i epymy(II).

2.3. HemeraJiuHi e;ieMeHTH Ta iXHi cnosryku. Hemerau

231

l"asorenu

Ximiuni popmyinu propy, Xjopy, Opomy, Hoay;

XimMiyni  gopmymu, Ha3Bu Ta  (i3HuHI
BJIACTHBOCTI HAWBaKITMBIIINX CIIOJIYK
rajioredip (TiZiporeH XJIOpWay, TaJlOreHiiB

METaJlYHUX EJIEMEHTIB); ClIocOOM J0OYBaHHS B

Ckaa0amu DIBHSHHS peakiii, XapaKTepHHX JUlsh XJopy (B3aeMOJist 3
MeTajlaMM, HEMETAllaMH, BOJIOO), ~TiAPOreH: , XJIOPHIY 1 XIOPUIHOL
KHUCJIOTH (B3aeMOJIis 3 MeTanaM‘p;;‘,_QCﬁOBHHMH»"»QKcﬁnaMH, OCHOBaMH,
aM(OTCPHHMH CIIOTYKAMH, COJAMH); PiBHAHHS peakiuiii 100yBaHHS

riporeH XJopuy B Jaboparopii. ’ : LA P i




nabopaTopii Ta XiMiYHi BIaCTHBOCTI XJIOPY,
riporeH XJOpUAy 1 XJIOPHIHOI KHUCIIOTH;
HaBaX/IMBilI rajy3i 3acTOCyBaHHs XJIOPY,
TiZiporen XJIOpujy, XJOPUIHOT KUCTIOTH; AKICHA
peaxilist Juisi BUSIBJICHHS XJIOPUJI-1OHIB.

Iopisnosamu XimMidHy aKTHBHICTB I'ajIOreHIB.

Xapaxmepusyéamu Wa#BaxIMBilI ramysi 3acTOCYBaHHs .XJOPY. (sK
OKHCHHKA, Yy BHPOOHMUTBI OpraHiuHMX 1 HEOPraHidHMX pPEUYOBHUH),
TiporeH XJIOpHIy, XJOPHIHOI KHCIOTH (Y BUPOOHHMITBI IiacTMac, s
n00yBaHHS XJIOPHJIB), XJOPHAIB (HATpiii Xjopuay —  XapyoBol
IPUIPABH, JUIs JOOYBaHHS XJIOPY, HATPilO, HATPiH IiIPOKCHITY, COIH).
3acmocoeyéamu 3HAHHS U1 BUSIBJICHHS XJIOPH/I-iOHIB Y PO3YHHI.

2.3.2. | Oxcuren i Cynpdyp | Ximiuni ¢opmynu KkucHio, 030HY, cipku Ta | Ckiagary piBHSHHS peakiliif, XxapakTepHHX Ui KHCHIO (B3aeMOJis 3
HaliBaXIMBIIEX  cmoayk — OKCUreHy 1| MeTajamH, HEMeTalaMH, CIOJyKaMu HEMETAIIYHUX E€JEMEHTIB 3
Cynsbypy; isuuni Ta ximiusi BaactuBocTi | [imporeHom), Cipku (B3aeMoOJis 3 MeTajaMH, JCSKAMH HEMeTalamu),
KHCHIO, 030HY, cipkn, okcuaiB Cynbdypy, | okcuniB Cynbdypy (B3aemoniss 3 BOJOIO, OCHOBHUMH OKCHJIAMH,
cynbatHOi KHCIOTH, CyibdariB; CHOCOOH | OCHOBaMH), CyIb(AaTHOI KHCIOTH (B3aemMoiis 3 MeTaJaMH, OCHOBHUMH
JI0OyBaHHS KHCHIO B naGoparopil; | okcugamMu, OCHOBaMH, aM(OTEPHHUMH CIONYKAMH, COISIMH); PIBHAHHS
HAMBAXIMBING ranysi 3acTOCYBaHHsS KHCHIO, | peaKiiiif Jo0OyBaHHs KMCHIO B 1a00paTopii, yTBOPEHH: i po3KJIay 030HY.
o30Hy, cipkm, cymbdarroi kuciorn Ta | [lopiBHIOBATH CKIaJ, XIMIYHY AKTUBHICTh KHCHIO i 030HY.
cynb(dariB; AKiCHA peakilis i BHUSABIEHHs | XapakTepu3yBaTH HAWBAXCUTUBIII Trajly3i 3acTOCyBaHHsS KHCHIO (K
cysb(ar-ioHiB. OKHCHHKA), 030HY (3HE3apaKeHHsi BOJH), CipkH (100yBaHHS CyIb(paTHOI
KUCJIOTH; BUPOOHMIITBO I'yMH, CIPHHKIB, IIPOTH3aIlabHAX Hpenaparis,
KOCMETHUYHHX  3aco0iB),  CyabdarHOl  KHUCIOTH  (BUPOOHHIITBO
MiHepabHUX T06PHB, BOJIOKOH) Ta cyinbdaTiB (rinc — y OyniBHMITBI,
MEIMIIMHI; MiJJHHH Kynopoc — Juisi O0pOTBOH 31 IIKIJHMKaMH POCIIHH,
[POTPABJICHHS JIEPEBHHU).
3acTOCOBYBATH 3HAHHS JUIS BUSBJIEHHS KHCHIO Ta Cyinbgar-ioHiB (y
po3umHi), coco6iB 30MpaHHst KUCHIO (BUTICHEHHSM IOBITPs 260 BOH).
2.3.3. | Hirporen i ®ocop | Ximiuni dopmymn asoty, pocdopy (Oinoro i | Cxnagaru piBHSIHHS peaKiliif, XxapaKkTepHHX s a30Ty i pochopy

YEepPBOHOIO), HaBaKITMBIIINX CIIOJYK
Hitporeny i ®ocdopy; dismuni Ta Ximiuni
BJIACTHBOCTI @30Ty, OLIOro 1 YEpPBOHOTO
docopy, nirporen(Il) oxcuay, nirporen(IV)
okcuny, pocdop(V) oxcnmy, aMOHIaKy, CONeH

(B3a€MOJIisl 3 MeTalaMH, JesIKUMH HEMETalaMHt), aMOHiaKy (B3aeMOXis 3
KHCHEM, BOJIOIO, KHCIOTaMH), COJeH aMOHII0 (B3aeMOJisl 3 JIyrami,
COMSIMH), HITPaTHOI KHCJIOTH (B3a€MOJis 3 MeTajlaMi, OCHOBHHMHM
OKCHJIAMH, OCHOBaMH, aM(pOTEPHUMH CIIOJIyKaMH, cossiMu), Hitporen(IV)
okcuny Ta Qocedop(V) okcumy (B3aemozis 3 BOJIOI, OCHOBHMMH

aMOHil0,  HITPaTHOI  KHCJOTH,  HITpaTiB, | OKCHIAMH, OCHOBaMH), OPTOHOCHaTHOT KHCIOTH (B3aeMOJIisl 3 MeTalaMH,
oprodocdarnoi  kuciotH,  opTodocdaris; | OCHOBHUMH OKCHJIAMH, OCHOBAMH, COJISIMH), PIBHAHHS peakIlii, fKi
criocobu J100yBaHHs aMOHiaKy, HITPAaTHOI Ta | XapakTepU3ylOTh B3a€MONEPETBOPEHHS cepenix. i kueaux oprodocdaris;
opropocharhoi  KHCIOT y  J1aboparopii; | PiBHSHHS peaxiiii TepMiYHOro -pO3KiIady. CONel aMOHII0 (XJIOpHAY,
HAMBaXIUBII Tady3i 3acToCyBaHHS a30Ty, | HiTpary, KapOoHary Ta rigporeskapOoHary) Ta. HiTpariB; PiBHSIHHS
aMOHiaKy, HITPaTHOI  KHMCJIOTH, HITpATiB, | peakilii 100yBaHHs aMOHiaKy, HiTpaTHOI. Ta OpTodochaTHOI KHCIOT Yy
oprodochatnoi  kucinotd,  oprodocdaris; | raboparopir. /i)
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N AKICHI peaKiii /u1s BUsIBICHHS Honis amonito Ta | Xapakrepusypatn  ckiad 1 OyaoBy HPOCTHX  petoBHH dochopy
oprodochar-ioHis. (aepBonoro i Oinoro ¢pocedopy). HalBaKIMBINI ranysi 3acTOCYBaHHS
a30Ty (BMPOOHMIITBO aAMOHIAKy, CTBOPEHHS HH3LKAX TeMIeparyp).
aMoHiaky (j00yBaHHs HITPATHOT KHCIOTH, BHPOOHMUTBO 100OPHB,
HAIMIATHPHOIO  CHUPTY), HITPaTHOT KHMCHAOTH (BUPOOHMITBO J100PHB,
BHOYXOBHX PEUOBHH. HITPOTCHOBMICHHX OPraHiuHMX CHOJIYK), HITPATiB
(BUPOOHUITBO J0OPUB, BUOYXOBUX PEuOBHH), 0pTodocharHol KHCIOTH
Ta oprodocdaris (BUPOOHHITBO J0OPHUB).
IopiBHioBaTH XiMiuHy aKTHBHICTB @30Ty, 4EPBOHOIO i Oiioro Gocdopy.
3acTOCOBYBATH 3HAHHS JUlsl BUOOPY CIIOCcO0Y BUSBICHHS aMOHiaKy, HOHIB
aMoHit0 Ta oprodochar-ioHiB (y po3umHi).
2.3.4. | Kap6on i Cumninii [Ipocti  peuosunu  Kapbony;  ancopOuis, | Criadamu  piBHSHHS peakiiiif, xapakTepHHX U BYIJICIFO i CHJIIIIO
ajcopOLiliHi  BJACTMBOCTI  AKTHBOBAHOIO | (B3a€MOJS 3 AKTHBHUMH METAJIaMH 1 HeMeTalaMu, OKCHJIaMH METalluHUX
Byriuist; XiMiudi (opMylH HailBaXIMBILIKX | €TEMEHTIB), kapOon(Il) oxcuay (B3aeMOjis 3 KHCHEM, OKCHIaMu
cnonyk  Kapbony i Cuninito; Qisuuni  Ta | METaliuHuX €JICMEHTIB), kapboH(IV) oxenty (B3aeMois 3 BOJOK, OCHOB-
XiMiuHi ~ BJACTMBOCTI  BYIVIENIO, CHJIINIIO, | HUMM OKCHJIAMH, JIyIaMH, BYIJICLEM), cuninii(IV) oxcuay (B3aemonis 3
okcunis Kapbony, kapbonaris, cuinii(IV) | OCHOBHUMY OKCHJIAMHU, JIyramMu); PIBHSIHHS peakiiil B3acMOIepeTBOPECHHS
OKCHIly, CHIIKAaTHOT ~KMCJIOTH, CHIIKATiB; | CEPEAHIX 1 KHCIMX KapOOHATIB, TEPMIYHOrO pO3KIiany KapOoHaTiB i
criocobu  j06yBanHs  okcuiis  KapGomy B | rinporenkapOoHartis, 100yBaHHs oxcuiB Kapbony B srabopaTopii.
nabopaTopii; HaWBaXKITHBIIII ranysi | Xapaxmepuzysamu cxiaj, 6ynoBy i (i3uuHi BIaCTHBOCTI HPOCTHX PEUO-
3acTOCYBaHHs anMasy, rpadiry, akrusosasoro | Bun KapGomy (rpadir, ammas, KapOiH), HAWBaXUIMBILI Taly3l 3acTOCy-
Byrimms, okcwuis  KapGony, KkapOOHATiB, | BaHHS anMasy (y pisaibHHX i mmdysanbHux iHCTpYMeEHTaX), Tpadity (y
rigporenkap6onartis,  cumimii(IV) — okcuy, | BAPOOHMUTBI OJIBLB, JEKTPOJIiB), AKTHBOBAHOTO BYTL/LIs (B MEIMIIMHI,
CHNKATIB; AKiCHI peakiil Juis BHSBJIEHHS | y IPOTHTa3ax, JNls OYMIIEHHS BOJM), OKCHIUB Kap6ony (CO six BifHOB-
_KapOoHar- i CHJIIKaT-iOHIB. Huk, CO; — y BUpPOOHHIITBI COIH, IyKpPY, Fa30BaHMX HAIOIB, HAIIOBHIO-
Bau BOIHEracHHUKIB), HATpil TigporenkapOoHary, kapoonarip Kanpmiio ta
Harpito, cuninii(IV) okcuay (BUpPOOHHIITBO CKIia, OyiBeTbHUX MaTepi-
aJIiB), CHJIIKATIB (CKIAJ0BI [IEMEHTY, KepaMiKH, MOPIETISHH, PIIKE CKIIO).
3acmocosyeamu 3HaHHS s BUsBICHHS kapOoH(IV) okcuty, kapOOHaT-
i cunikaT-ioHiB (y po34HHi).
3. OpraniuHa ximisi T
3.1 Teopernuni ocHoBM | HaiiBaxiuBiini —eleMEeHTH-OpraHoreHu, opra- | Busnavamu HaWBaKJIUBILII gneMeHTH-bpraﬁofeHH (C,H,O, N, S, P).
oprauiuHoi Ximii | HiYHI CHONYKH; TNPUPOAHI Ta cuHTeTHuHi | Po3pisusamu 3a XapakTepHUMHU _03HaKamy - HEOpraHiudi # opraHiusi
OpraHivHi CIOJIYKH. CTIOJTYKH, TIPUPOJIHI T CHHTETHYHI OPraHiuHi\CHIONYKH.




Monexynspua Oy/oBa OpraHi4HHX CIIOJYK.
Ximiuauii 3B’M30K y MOJIEKYJaX OpraHi4HHX

CIIOJIyK:  €Hepris, JIOBXKHHA, IPOCTOPOBA
HAIPSMIIEHICTb, MOJSPHICTh. G-3B’A30K 1 T
3p’s30k.  OpuHapHuii, KparHi (MOABIHHMH,

NOTPIHMIA), ApOMATHYHUH 3B A3KH.

Xapaxmepusyeamu ~ KpaTHiCTb,  TOJSPHICTH  abo HEIOJIAPHICT
KOBAJIEHTHOTO 3B’$3Ky B MOJIEKYJIaX OPraHi4HHX. CIOIYK, G- .1 =3B 430K
3a CI0COOOM yTBOPEHHSI.

Hopiemoeamu OJIMHAPHI, MO/BilHi, MOTPiiiHI Ta apoMaTHYHi 3B’SI3KH 3a
EHEpricio i TOBKUHOIO Ta TPOCTOPOBOIO HAMPSMIICHICTIO.

Anaﬂzs’yeamu peaKiiifiHy 3JaTHICTb OPraHiYHMX CIOTYK 13 pPI3HUMH
THIIAMH 3B’ S3KiB.

r 16pI/IIII/ISaLU$I eneKTpOHan opbiTaneit aroma
Kapbomny; sp - sp , Sp-Tibpuan3anii.

Busnauamu TANA TiOpHAM3alii Ta IPOCTOPOBY Opi€HTAIiI0 TiOpUIHHX
enekTpoHHMX opOitaieit aromis Kapbony B MoJekynax OpraHigHHX
CTIOJTYK.

Knacuikartist opraHiyHux CIIONIYK 32 0y10BOIO
KapOOHOBOIO JIQHITIora i HasBHICTIO
XapaKTepUCTHUHMUX ((YHKIIOHATBHHUX) IPYII.

KnacutbucyBam opraqul CIIOMIYKH 32 Oyn0BOIO KapOOHOBOIO JIAHIIIOTA
Ha HAcH4YEeHi BYIJIEBOJHI aI[HKJIYHOI 6y;1013p1 — aJIKaHW, HEHAaCHYeHi BYI-
NIeBOJIHI ALWKIIYHOI OyIOBH — AJIKEHH, AIKIHW; IHKIiYH BYIJICBOJHI —
[MKJIOAJKAHA Ta apeHH; 3a HasBHICTIO XapaKTePHCTUYHHX (pysKio-
HaIPHMX) TPyl Ha CHHPTH, (EHOJ, TIaJoreHOANKaHu, aJIBJIETI/IH,
KapOOHOBI KHCIIOTH, €CTEPH, aMiHH, aMiHOKUCIIOTH.

SIBuIe TOMOJIOTIi; TOMOJIOTH, T'OMOJIOTIYHHM
psii, ToMoJtoriuna pisHuis. Knacu oprasiyHux
crionyk. 3aranbHi  (HOPMYJIH TOMOJIOTTYHHX
pAIB 1 KJaciB OpraHiYHUX CIIONYK.

Busnauamu roMmonoru BerICBOJIHiB Ta IX MOXI1THUX.

Po3pi3usimuy TOMOJIOTIUHI PS/IH i KJIaCH OpraHiqHUX CIIOJYK.
Vemanoeniosamu  BiIOBITHOCTI MK HPE/ICTaBHHKAMH rOMOJIOTI9HAX
psiB Ta iX 3araibHUMHA (OPMYJIAMH, KJIacaMH OPraHiyHMX CIOIYK Ta iX
XapaKTePUCTHIHUMH ((yHKIIOHAIbHAMHE) TPYTIaMH.

[TOHSTTS NepBUHHMN (BTOPUHHHMH, TPETHHHUH,
yeTBepTUHHUI) aToM KapOony.

Busnauamu y MOJEKyJlax OpPraHi9HUX CIOJIyK Pi3HOi Oy/10BH TIEPBUHHHH,
BTOPUHHUIA, TPETHHHUH, YeTBepTUHHUHI atomu KapOoHy.

HomeHknarypa OpraHidHuX CIIOJIyK.

Hasuéamu OpraHiudi CHOJNYKM 3a CIPYKTypHuMH  (QopmyriamH,
BuKoprcTOBYI0uM HoMeHKIaTypy IUPAC.
Craadamu cTpyKTypHi GOpMyIiM OpraHiuHUX CIOJIYK 33 Ha3BaMH 3TiIHO 3

nomerkaryporo IUPAC.

SABumie i3omepii, 130MepH, CTPYKTypHa Ta
npocTopoBa (reoMeTpudHa, abo yuc-mparc-)
i30Mepist.

Busnauamu 130MepH 3a CTPYKTYPHUMH (OPMYJIaMH.

Pos3piznamu cTPYKTypHi Ta IPOCTOPOBI (r€OMETpUUHI, abo yuc- i mpanc-)
130MepH.

Vemanoenosamu BiIMIHHOCTI M i30MepaMu i TOMOJIOTaMH 3a: SKICHAM
1 KUIBKICHAM CKJIQJIOM, OYJOBOKO MOJICKYJL.
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B3aemHmii BIUIMB aroMiB abo Tpynl aToMiB Y
MOJIEKYJIaX OpPraHiYHHUX CIIOIYK.

Vemanosniosamy 38°930K MK OyJOBOIO i BIACTHBOCTAMH. OPraHidHNX
CHOAYK 3 ypaxyBaHHSM Hepepo3nojly —€leKTPOHHOI  I'YCTHHM HA. |
NPHUKJIAgax Nporneny (MPHEJHAHHA TAJIOrCHOBOJHIB Ta BOJM' 3riJHO 13
npasuioM B. MapkoBHHKOBa); CIHpPTIB (OMIOGHICT 10 KUCIOT); peHoy
(KMCIIOTHI BJIACTHBOCTI, 3/IaTHICTD /10 PEAKIil 3aMilIeHHsl Y OCH3EHOBOMY
Kibll); HACHYEHMX OJHOOCHOBHX KapOOHOBHX KHCIOT —(KHMCIOTHI
BIIACTUBOCTI), aMiHiB (OCHOBHI BJIACTHBOCTI, 3JaTHICTb aHUIHY [0
peaxiii 3amimeHHs y 6eH3eHOBOMY KiJIbIli).

Ananizyéamu XimidHy OyIIOBY OpPraHIUHMX CIIOJYK, BHKOPHCTOBYIOUYH
ocHOBHI noji0xeHHs Teopii O. bytieposa.

IIpocnosyéamu peaxiiifiHy 3[JaTHICTh OPTaHIYHUX CIOJYK, BUKOPHCTOBY-
FOYH ITOHSTTS IPO B3ACMHHM BIUIMB aTOMIB a00 IPyIl aTOMIB y MOJIEKYJIax.

Knacudikanis XiMiYHHX peaxiliii B opraniunii
Ximii  (peakmii NpHEAHAHHS,  3aMilEHHS,
izomepmu3atii).

Knacughikyeamu peakiii 3a y4acTIO OpPTaHiYHHX CIOJYK (3aMillCHHS,
IpHEIHAHHS, BiJIIEIUICHHS, 130Mepu3arii).

Vemanoegniosamu 38’ 13K MiX OyJIOBOIO MOJIEKYJI OpPraHiuHHX CIIOJIYK Ta
X 37aTHICTIO BCTYNATH B peaKllii IEBHOIO THILY.

3.2. Byries

oHi

3.2.1.

AJkaHu

3aranpHa GopMyJa alkaHiB, iX HOMEHKIATYpa,
i3omepis, OymoBa MoJeky, (Bi3nuHi Ta XiMidni
BJIACTUBOCTI, crocoOu g00yBaHHS, 3aCTOCY-
BaHHS.

Hasueamu nepmi 10 NpeicTaBHUKIB IOMOJIOTIYHOrO psy alkaHiB 32
nomenkiatyporo [UPAC.

Craadamu MOJEKyJISpHi Ta CTPYKTYypHi (OpPMyIH ajKaHiB; DiBHSIHHS
peakitiif, o XapakTepu3ylOTh XiMiuHi BIACTHBOCTI AJIKaHiB (peakitis
3aMilIeHHs] Ha TPHKJIai XJI0OpyBAaHHS METaHy, IOBHC OKHCHEHHS alKaHiB
ab0 4aCTKOBE OKHUCHCHHS METaHy, TEPMIUHHMI PO3KIIaJ MeTaHy, KPEKiHT,
i3oMepu3anis ankaHiB), naGopaTopHMil croci6 noOyBaHHS MeraHy (3
HATpii aneTary, alfoMiHil kapOiny).

Iosicniosamu sBUIIE sp -TibpHIM3aIii eTeKTpOHHUX OpOiTaiell aToMiB
KapOoHy B MOJIEKyJIax aJKaHiB.

Iopieuiogamu Gi3udHi BIACTHBOCTI aJKaHiB HAa MPMKIAI iX TeMIepaTyp
KUIIIHHS 1 TIJTaBJICHHS.

O61pynmogyeamu 3aJIeXHICTh MK arperaTHMM CTaHOM 3a HOpMaJlbHHX
YMOB, TemIlepaTypaMK IUIABJICHHs i KHITIHHS alkaHiB Ta iX BIJHOCHOIO
MOJICKYJIIPHOIO MAacol; 3JaTHICTh aJKaHiB 0. peakilii 3amilleHHs 3a
eIEKTPOHHOK OYy/I0BOKO MOJICKYJl, 3aCTOCYBaHHs - ajlKaHiB (TaJUBO,
najabHe, PO3YMHHMKH, JIOOYBAHHS Caxi, BOIHIO, rajoreHoaaKaHiB) iXHIMA
BJIACTUBOCTSIMHU.

Vemanogniosamu 383K MK GyJI0BOK0  MOJIEKYJI ij BIACTHBOCTAMM]
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AIKaiB.

29
8]
19

AJKeHHu

Saranbia Gopmysia alkeHiB, IX HOMEHKIaTypa.
i30Mepis. Oyj0Ba MOJIEKYJ, XiMIYHI BJacTH-
BOCTI. CrocoOn a00yBaHHS, 3aCTOCYBAHHSs:
SIKICHI peakriil Ha MOABIMHUN 3B'A30K.

Busnayamu CTPYKTYPHI 130MepH  alIKeHIB 3a Oy/J0BOIO KapOOHOBOIO

JAHIIOra. PO3TAIYBAHHSIM TMOJABIHHOIO 3B SI3KY: MUKIPYIOBI (aJIKEHH |
LMKJIOAIKAHH ) T TPOCTOPOBI (reoMeTputHi, ado yuc-mpanc-) 130MepH.
Hazueamu ankenu 3a nomenkiarypoto [UPAC.

Craadamu MOJEKYJISIPHI, CTPYKTYPHI (DOPMYJIM QJIKEHIB; PIBHSHHS peak-
1iff, 110 XapaKTepH3yOTh XIMIYHI BAACTUBOCTI €TEHY Ta HPOIEHY (peakiii
NpUCAHAHHS BOJIHIO, TJONCHIB, TaJOreHOBOJHIB, BOJAM; IOTiMEpH3allis,
YaCTKOBE OKHUCHEHHS €T€HY Ta MOBHE OKMCHEHHS aJKCHIB), POMHUCIOBI
Ta nabopaTopHi crnocobu J00yBaHHs ajKEHIB (TEPMIYHHM KpEKiHr
aJIKaHiB, JIeriIpyBaHHs aJikaHiB, Jierijiparailiss HaCHYEHUX OJHOATOMHHUX
CIMPTIB, B3a€MOJlisl TAJOT€HOAIKAHIB 31 CIIMPTOBUM PO3YMHOM JIyTY,
peaxuii ankinis 3 BojHeM), 100yBaHHs eTeHy B jlaboparopii (faerigparamis
CIIMPTIB, JIY’)KHHH TJIPOJIi3 TaJIOTEHOIIOXITHUX AJIKAHIB).

[MosicHIOBaTH sIBHIE Sp>-TiOpuau3anii ejleKTpOHHUX opbitaneil aToMiB
Kap6oHy B MOJIeKyJ1ax aJKeHiB.

3acmocosyéamu  3HaHHS sl BUOOpY CHOcOOY BHUSBJICHHS —€TCHY
(B3acMoJist 3 GPOMHOIO BOJIOIO, BOJJHUM PO3YMHOM Kauliif mepMaHrasary),
AJIKCHIB (B3a€MO/Tisi 3 OPOMHOIO BOJIOIO).

Ob6ipynmosyeamu 3aCTOCYBaHHS aJKEHIB (BHPOOHMIITBO IOJIETHIIEHY,
HOJHIIPOIIiIeHy, eTaHomy, 1,2-1UXI0poeTany) iXHIMHU BIaCTHBOCTSMH.
Vemanosniosamu 38’93kd MK OylIOBOIO Ta 3JaTHICTIO aJIKeHIB JIO
peaKIliif mpue HaHHSL.

Ananizysamu TipueHaHHs TAIOTCHOBOJIHIB Ta BOJM JI0 NPOIIEHY 3riHO 3
NEePEPO3NOIiIOM €JIeKTPOHHOI T'YCTHHH B MoJjekyi (mpasuno B. Map-
KOBHHUKOBQ).

3.2.3.

AJKIHA

3aranbHa (opMyiia ajikiHiB, IX HOMEHKIIATYpa,
i3omepis, OynoBa MOJIEKY; XiMi4HI
BJIACTUBOCTI Ta CIOCOOM JOOYBaHHS ETHHY,
3aCTOCYBaHHS;, SIKiCHI peakIii Ha NoTpiiiHui
3B'SI30K.

Busnauamu CTPYKTYpHi i30Mepu aliKiHiB 3a OyJ0BOIO KapOOHOBOIO
JIQHIIOTa, PO3TAIIyBaHHSIM MTOTPIHOIO 3B’ SA3KY.

Hazusamu ankinu 3a Homenkiaryporo [UPAC.

Cxnaoamu MOJEKYJISpHI Ta CTPYKTYpHI (OpMysTH aikiHIB; pIBHSHHS
peaKIiii, 10 XapaKTepu3ylOTh XiMiuHi BIaCTUBOCTI alleTHJEHY (peakmii
IPUE/IHAHHS BOJIHIO, TAJOTEHIB, TrajloreHOBOJHIB, BOAM (peakuis M.
KyuepoBa); peaxiiii 3amillleHHs — B3a€MOJis 3 HATPiEM, aMOHIAYHUM
posurnom apredtym(l) oxcumy; TpuMepu3alis —aleTHIIEHY, IIOBHE
OKHCHEHHSI aJIKiHiB i 4aCTKOBE OKMCHEHHs alleTHJeHy), TIPOMHCIOBI Ta

nabopaTtopHi  crnocobu 00yBaHHs AUETHIICHY - (TGPMIUHHNA  PO3KILMA |
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MeTaHy, B3a€MOJlis Kalbliii aleTHIEHiy 3 BOJOIO, peakuis 1,2-
JIMXJIOPOETAHy 31 CHUPTOBHM PO3UHHOM JIYTY).

O6rpynmosyéamu  3acTOCYyBaHHs — alleTHICHy (rasoBe pi3aHHs |
3BapIOBAHHS MeTaliB; [A0OYBAaHHS BiHUIXJIOPMY, TOJNBIHIIXIOPHAY,
OLITOBOI'O AJILJETI/TY), 3yMOBJIEHE HOro BJIaCTUBOCTSMHU.

ITosicniosamu  SBHIIE Sp-TiOpUaM3allii eNeKTPOHHUX opOiTaed aTomis
Kap6ony B MoJieKyax ajKiHiB.

3acmocosyeamu 3HaHHS UL BHOOpPY €noOCOOy BHSBJICHHS AalCTHIICHY
(B3aeMoiist 3 GPOMHOIO BOJIOIO, BOJHHM PO3YMHOM Kalliii mepMaHraHary,
aMOHiauHMM po3uuHoM apreHTyM(I) OKCHAy), alKiHiB, IO MICTATH Y
ckinani Mosekyn —C=C— 3B’s3ku (B3aemMojis 3 OpOMHOIO BOJIOIO,
aMmoHiaunuM po3urHOM apreHTyM(l) oxcumy).
[lopiBHIOBATH peakIifiHy 3[aTHICTb €TeHy i
pHETHAHHS.

Vemanognioeamu 3B’ 130K MK OyJOBOIO Ta 3[aTHICTIO ALETHIIEHY [0
peakiiii npreHaHHS, 3aMilIeHHS.

€THHY B peakiiix

3.2.4.

ApomaTudHi
BYTJICBOJIHI.
bensen

BaranpHa (opMysia apeHiB TOMOJIOTI4HOIO
psany Genseny. BymoBa, BIacTHBOCTI, CIOCOOH
noOyBaHHS GEH3eHY; TOHATTS PO apOMATUYHI
3B’SI3KH, OT-€JIEKTPOHHY CHCTEMY.

Cxaa0amu MOIEKYJISpHY Ta CTPYKTYpHy (OpMyid OeH3eHy; PiBHSHHS
peakiiif, 10 XapaKTepH3yIOTh XiMiuHi BIIACTHBOCTI OeH3eHy (peaxuil
3aMIIIEHHs 3@ YYacTIO TajloreHiB (y MPUCYTHOCTI Pi3HHX KaTalli3aTopis),
peakuii npuepHaHHs — TiApyBaHHSA Ta XxjopysanHsa (hv), OKuCHEHHs),
no6yBaHHs OeH3eHy B [POMHUCIOBOCTI (KaTaliTHyHE JeripyBaHHs
rekcany, IUKJIOT€KCaHy, TPUMEpU3allis alleTHIIEHY ).

Po3pisusimu HeHACUYEH] Ta apOMaTHYHi BYTJIEBO/IHI.

Hoscuioéamu sBAINE sp’-TiOpUIM3AIi eTeKTPOHHUX opbiTaned aToMiB
KapGony B Mojiekyni GeH3eHy, CTIHKiCTh OeH3eHY /O il OKHCHHKIB Ta
HOro 37aTHICTh 10 peaKIfiil 3aMileHHS.

Iopieniosamu 38’ s3ku Mix aromamn KapOoHy B Monekynax OeH3eHy,
aJKaHiB 1 aNKeHiB, peakuiiiHy 3/aTHiCTh OCH3eHy, alKaHiB i aIKEHIB y
peakIlisix 3amill[eHHsI Ta OKUCHEHHS.

3.2.5:

[Tpuponani mxepena
BYIJIEBOJIHIB Ta IXHS
nepepoOka

Hadra, npupojumii Ta CymyTHiii HadToBHI

rasd, Byriuis, iX  CKiajg;  KpeKiHr i
apomatusaiis  HadTH Ta HadTONPOIYKTIB,
JeTOHALlIWHA CTIHKICTh OEH3UMHY, OKTaHOBE
4yucno;  nepepoOka  Byruuis;  npoOneMu

J100yBaHHS PiJIKOTO MAJBHOrO 3 BYTUUIA Ta
aJIbTEPHATUBHUX JDKEpETl.

Ha3zueéamu NpoLyKTH nepepoOKH HaTH Ta KaM’SHOrO BYT1ILIS.
Hasooumu npuxiaou BAKOPUCTAHHS TPHPOJIHOT BYTJIEBOJHEBOT CHPOBUHH
AK JDKepesia OpraHiuHUX CIIOJYK.

Crnaoamu PIBHSHHS PEaKLiif, 10 BiAOyBalOTHCA Mijl Yac CIHAIIOBAHHS
HPUPOHOTO ra3zy. N

Pospisnsimu peakiiii, siki Bi10OyBalOThCs T 4ac KPEKiHIy. Ta apoMaTH3anii
BYIJICBOJIHIB. '
[lopisnoeamu neToHaLiiHY

CTIMKICTH OEH3MHIB 3 A'paxyBaHHﬂMAx/
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OKTAaHOBHX YHUCCJI.

3.3. OkcHreHOBMIiCHI OPraHiyHi CIOJYKH

A3

Cnuprtu

XapakrepuctuyHa  ((QyHKIIOHaIbHA) TIpyrna
cnupris. Knacudikanis cnupris.  3arajibHa
dopMyna OJHOATOMHHX HACHYEHHX CIHUPTIB.
BynoBa, HOMEHKJIATypa, i30Mepis, BJIACTHBOCTI,
criocobum n00yBanHst Ta 3acTocyBanus. [oHsTTs
PO BOJIHEBHH 3B’ A30K.

Busnauamu CTPYKTYpHi i30MEpH OJHOATOMHHX HACHYCHHX CIHPTIB 3a
6y10BOIO KapOOHOBOI'O JIAHIIOTA, PO3TANTYBAHHSAM I'iJIPOKCUIIBHOI IPYyIH
Ta MIJKKJIACOBI 130MepH (eTepH).

Haszuéamu ONHOATOMHI HACHUYeHi CIMPTH, & TAKOX CTHJICHITKONb 1
rinepost 3a HomeHkiaryporo [IUPAC.

Knacugixysamu cnupty 3a Gy0BOI0 KapOOHOBOIO JIaHIIOTa — HACHYCHI,
HeHACHYeH], 3a KUIBKICTIO TiPOKCHUIIBHUX TPYIl — OJIHO- i GaraTroaToMHi,
3a npupooro aromis KapGoHny, 3 SKHMM CIIOJTy4€eHa IiIPOKCUIIbHA IPYIa,
— IIepBMHHI, BTOPHHHI, TPETHHHI CIIMPTH.

Cxnadamu MONEKYISpHi, CTPYKTypHi (OpPMYJIH CIHPTiB; PiBHSAHHS
peakiiif, 1O BigoOpaxaroTh  XiMiuHi  BIACTMBOCTI ~ HACHYCHHX
OJIHOATOMHHX CIHMPTIB i TIirepony (peakimii 3aMiIeHHS — B3aEMOJIS 3
AKTUBHHUMH MeTaJlaMH, raJIoreHOBOIHSAMH, ecTepudikaisi,
MIDKMOJIEKYJISIpHA JIeTi[paTailis, BHyTpPIlIHBOMOJIEKY/ISIPHA JeTiipaTalis,
YacTKOBE Ta IIOBHE OKHCHEHHS), IIPOMHCIOBI crmocobn 100yBaHHS
meranony (i3 cuHTe3-rasy), eraHomy  (rigpaTamiero  €TeHy,
(epMenTaTHBHUM OpOJHHAM [IJIFOKO3H, BiJTHOBJICHHSIM —€TAHAIIO) i
J1abopaTopHi crioco6u 106yBaHHs CIUPTIB (TiAPOIi3 raoreH0aNKaHiB).
Xapaxmepuszyeamu cKiaj i Oyl0BY MOJEKYJl OJHOATOMHHX HACHYCHHX
CITHPTIB.

O61pynmosyeéamu 3aCTOCYBaHHS €TaHOJy (J00yBaHHsS OLTOBOI KHCIIOTH,
JHETHIIOBOTO eTepy) Ta MeTaHomy (mobyBaHHs (opMaibierizy) IXHiMH
BJIACTUBOCTSIMHU.

Hopisniosamu $HizuuHi BIaCTHBOCTI (TeMIIEPaTypH KHITiHHS, PO3YHHHICTH
y BOJil) OJHOATOMHUX HAaCHYCHUX CIOHpPTIB 1 BIANOBIAHUX aJKaHiB,
METAaHOJy, eTaHONy, ETHIEHIJIKOII0 Ta TJIilepoly; —AaKTHBHICTH
OJIHOATOMHUX HACHYEHMX CIHUPTIB, BOJM 1 HEOPraHIYHUX KHCIOT Y
peaxiisix i3 JIy>KHUMU METaJlaMHu.

Vemanosniogamu — 3B’S3KM - MDK  €JIEKTPOHHOIO  Oy/I0BOIO  MOJIEKYII
OJIHOATOMHUX HACHUCHHX CIMPTiB Ta iXxHiMH (i3HYHMMH i XIMIYHHMH
BJIACTHBOCTSIMHU.

<
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ETUIeHIiKoap Ta TIIeposl sIK MpeiIcTaBHUKN
faraToaTOMHHMX CIIMPTIiB;, sSKiCHa peakilis Ha
0araroaToMHi CHUPTH.

Crra0amu PiBHSHHS peakiiil, Mo BigoOpaxaroTh XiMidHi BIACTMBOCTI
eTHJICHIIIKONIO Ta Tiinepony (B3aemosiss 3 Harpiem, - kynpyml)
rimpoxcugom (6e3 3anucy pIBHSHHS Peakllii), IOBHE OKHCHEHHS);
rineposy (B3aeMoJlist 3 HITPATHOIO KHCJIOTOIO, BUIIMMU HACHYEHHMH Ta
HEHACUYEHUMH KapOOHOBMMM  KHCJIOTaMH); J0OyBaHHs — IIILEPOIY
(OMHJICHHS )KUPIB).

Vemanoeniosamu 3B A3KM - MK OyJOBOIO  MOJIEKYJl OararoaTOMHHUX
CIIMPTIB Ta 1X BIACTUBOCTSIMH.

3acmocosyéamu 3HAHHS JUISL  BHSIBIECHHS OaraToaTOMHHX —CIIMPTIB
(B3aemois 3 kynpyM(Il) rigpokcuaiom).

3.3.2.

Denon

dopmyna ¢penony. Bynosa Monexynu ¢eHoiy,
xapakrepuctiyHa (QyHKIiOHaNBHA) Tpyna B
Hil; BJIACTHBOCTI, MOOYBaHHsI, 3aCTOCYBaHHSI,
sKicHi peakiiii Ha (hEHOL.

Cxradamu MOJEKyISpHy, CTPYKTYpHy GopMyau (GeHoiy; piBHSHHS
peakiiif, 10 BizoOpaXalOTh XiMiuHi BiIacTHBOCTI (eHoMy (peakuii 3a
y4acTIO TiIPOKCHJIBHOI TpymM — B3a€EMOJis 3 HaTpieM, Harpii
TiIPOKCHIOM; peaKilii 3a y4acTi0 OCH3€HOBOTO KiNbIsl — B3a€MOMIs 3
O6pPOMHOIO  BOJIOIO, ~HITPaTHOIO KHCJIOTOIO), #oro noOyBaHHS B
IIPOMHKCIIOBOCTI (T1/poli3 XJIOPOOEH3EHY ).

Ob61pynmosyéamu B3a€MHUI BIUIMB TiJPOKCHJILHOI IPYNHU 1 GEH3EHOBOTO
KUJIBISA B MOJIEKYJTI (DeHOITy.

Iopieniosamu KACIOTHI BIACTHBOCTI CIHPTiB, (eHomy i kapOOHATHOI
KHCIIOTH, 3JJaTHICTh OeH3eny i peHory 10 peakiiii 3aMilieHHs.
Vemanosnosamu 3B’ SI3KM Mk Oy0BOIO MoJeKynH (eHomy 1 #Horo
BJIACTUBOCTSIMHU.

3acmocosyéamu 3HaHHS 11 BuUsBIeHHs Genony (B3aemonis 3 depym(I1I)
XJIOPHJIOM, OPOMHOIO BOJIOIO).

3.3.3.

Aupaerinu

BaranpHa  ¢Qopmyna  anpaeriiiB.  byjgosa
MOJIEKyJI albJerijiiB, Xapakrepuctiyna (GyHk-
[ioHalbHA) Tpyla, HOMEHKJIATypa, i30Mepisd,
BIIACTUBOCTI, 00yBaHHsI, 3aCTOCYBAHHSI; SKiCHI
peakiiii Ha ajbJIeriHy IpyIy.

Busnauamu CTPYKTYpHi i30MepH ajibpJerifiiB 3a Oya0BoI KapOOHOBOTO
JIAHITIOTA.

Hazueamu anbnerigu 3a nHomenkiaryporo IUPAC.

Hasooumu npuxiadu 3acTOCyBaHHS eTaHamo (JoOyBaHHs —OLTOBOI
KMCJIOTH, ETHJIOBOIO CIHPTY) Ta MeTaHamo (1o0yBaHHs Qopmaniny,
YPOTPOIIiHY) IXHIMH BIaCTHBOCTSIMH.

Crknadamu  cTpyKTypHi  (OpMYJIM MOJIGKYJT —aibierifiB Ta iXHIX
CTPYKTYPHHX 130MepiB; PiBHSIHHs peaxiiif, mo BiJoOpaxkaroTh XimiuHi
BJIACTHBOCTI aJIbAETi/iB (BiHOBJICHHS, YaCTKOBE OKHCHEHH:I), 100yBaHHS
eTaHaNi0 B HPOMHCJIOBOCTI (TiJpaTarielo ameTuiaeHy 3a peakiiero M.
Kyueposa) i 1abopartopii (OKHCHEHHAM €TaHOJTy).

3acmocoéyéamu  3HAHHS JUIS  BHSIBICHHS ~albJETidiB 33 SKICHUMH

peaxiiiMi — B3a€MOJIis 3 aMOHIaYHMM pO3YHHOM aprefrym(l) oxeyAv,
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kynpym(Il) riipokcuiom.

3.3.4.

KapOoHOBI KHCIOTH

Xapakrepucruyta . ((pyHKIIOHAIbHA)
kapOoHoBux KucioT. Kmacugikamis xkapOOHO-
BUX KHCJIOT. 3arajibHa (opmyna HaCHYCHHX
OJITHOOCHOBHUX KapOOHOBMX KHUCIOT. byjosa,
HOMEHKJIaTypa,  130Mepisi  OJHOOCHOBHHX
KapOOHOBUX KHCJIOT, BIACTHBOCTI, JI0OyBaHHS,
3aCTOCYBAHHS.

rpyma |

Busnauamu CTPYKTYPHi i30MepH HACHYEHUX OJIHOOCHOBHUX-KapOOHOBHX.

KHCIOT 3a OyJ0BOK KapOOHOBOTO JIAHIOTA, MiKKIIACOBI - i30MEpH
(ectepu).

Hazueamu 3a sHomenknatyporo IUPAC nacuyeHi 0lHOOCHOBHI KapOOHOBI
KUCJIOTH, [aBaTH TPHBialbHI Ha3BM MEPUIUM TPbOM OJHOOCHOBHHM
KapOOHOBUM KHCJIOTAM.

Knacugixyeamu kapOOHOBI KHCIOTH 3a OyJ0BOIO KapOOHOBOTO JIAHIIOra
(HacuueHi, HeHACHYeHi), KiJBKICTIO KapOOKCHJIBHUX Ipymn (OTHO-, JBOX-
OCHOBHI) i KinbKicTiO aToMiB KapGoHy B iX MoeKy1ax (HHXKYi, BULIL).
Cxnaoamu (GopMynH CTPYKTYpPHHX 130MepiB HACHYEHHX OJIHOOCHOBHHX
KapOOHOBHMX KHCJIOT; DIBHSHHS peakiid, mo BiloOpaxaroTh XiMiyHi
BJIACTUBOCTI KapOOHOBHX KHCJIOT (B3a€MOJiS 3 aKTHMBHHMH MeETallaMH,
OCHOBHHMH OKCHJAMH, OCHOBaMH, COJSIMH KapOOHAaTHOI KHCJIOTH,
COMpTamMH); pIBHSHHS peakniii Jo0yBaHHS METAHOBOI  KHCJIOTH
(oxuCHeHHs MeTaHy, B3aemois kap6oH(II) okcuy 3 HaTpii riZPOKCHAOM
i3 MmOmANBIIOI Ji€I0 XJIOPHAHOI KHCIOTH) Ta €TaHOBOI KHCJIOTH
(oxucHeHHs OyTaHy, €TaHOILy, ETaHAIIIO).

Obipynmogyéamu ~ 3[1aTHICTh ~ HIDKYMX  KapOOHOBHX — KHCIOT  JIO
eNEeKTPONIITHYHOI iuconianii, a IX po3uMHiB — 3MiHIOBaTH 3a0apBIICHHA
iHfuKaTOpiB; OCOOJNHMBI XiMi4HI ~BJACTMBOCTI METaHOBOI ~KHMCIOTH
(37aTHiCTh 0 OKHCHEHHS — B3a€MOJiS 3 aMOHIQYHUM PO3UMHOM
aprentyMm(I) oxcuny, kynpym(II) rizpoxcuaom).

Iopisniosamu $i3udHi BIACTHBOCTI (TeMIIEPAaTypH KUITiHHS, PO3YMHHICTD
y BOJi) HACHYEHHX OJHOOCHOBHHX KapOOHOBUX KHCIIOT 1 OIHOQTOMHHUX
HACHUYEHMX CIIUPTiB; KACIOTHI BIACTUBOCTI KapOOHOBHMX KUCIOT B MEXaX
FOMOJIOTTYHOTO DSy, @ TAKOXK 31 ciupramu, (EHONIOM i HEOPraHIYHUMH
KHCJIOTaMH.

Vemanoeniosamu 3B’S3KM MK €JIEKTPOHHOK OYIOBOIO MOJIEKYN |
¢izsuyHuMHM Ta XIMIYHAMH BJIACTHBOCTAMHU KapOOHOBUX KHCJIOT.

3.3.5.

Ecrepu. Xupu

BaranbHa  QopMyiia  ectepiB  KapOOHOBHX
KHCJIOT. By/oBa, HOMEHKIATypa, i30Mepis,
BJIACTUBOCTI, JOOYBaHHS, 3aCTOCYBaHHS.

XKupu — ecrepu riilepony 1 BHIIMX
kapbonopux kucior. Kiacudikauis Kupis,
BJIACTUBOCTI, JIOOYBaHHS, 3aCTOCyBaHHs. Muia
i CMHTeTHYHI MHIHI 3aCO0H.

Busnauamu cTpyKTypHi i30MepH ecTepiB KapOOHOBUX KHCIIOT 3a 0y10BOO
KapGOHOBOTO  JIAHIIOTA, MIDKKJIACOBI ~i30MepH (KapOOHOBI KHCIOTH);
CTPYKTYpHi (JOPMyJIH XKHUPIB — TpHOJICiHY, TpHCcTeapuHy; GopMyn cosen
HaJbLMITHHOBOT 1 CTeapUHOBOI KMCJIOT. '

Hasupartu ectepu 3a HomeHkiaTyporo [UPAC.

Knacuikypatu SKApH 3d - IOXODKEHHSIM (TBApUjiHI 1 POCIMHHLL- 32
cKIaoM (TBep/i 1 pijaKi).
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Cknajati piBHSIHHS peakiliii yrBopenus ccrepis (ecrepudpikanis) 1 Ix
| rizponizy: pIBHSHHS peakilii, sKi Bi10OpaNaroTh BJIACTUBOCTI JKHMPIB
| (ripostizy. OMHIIEHHSL, T1pyBaHHs).
VeTanopaoBaTy 3B A3KH MUK CKIaI0M,
BIIACTHBOCTSAMH Ta 3aCTOCYBAHHSAM KHUPIB.
Sacmocosyeamu 3HAHHS I BUOOPY CIIOCOOY BHUSIBICHHS HCHACHUYCHUX
PiJIKMX JKHPIB (B3a€MO/lisi 3 OPOMHOIO BOJIOIO).

6}"’,’,[0 BOXO MOJICKYJL,

136, Byrieronn Knacugixkarist BYIJICBO/IIB; cKIajl., | Pospizusamu MOHO-, JIi- Ta HOJIICAXapH/Id.
MOJICKYJISIpHI  popMymmi  Tt0K03H, OpykTo3u, | Hasooumu npuiiadu 3acTOCyBaHHs TIIOKO3W, KPOXMAIIO (BUPOOHUIITBO
caxapo3i, KpOXMAIo i 1eo031; CTPYKTYpHA | eTaHoly) Ta Lo (100yBaHHs MTYUHOrO aueTaTHoro IIOBKY) 3a
dbopmyna  Bimkputoi  (GOpMH  MOJIEKYIH | IXHIMH BIaCTHBOCTSAMH.
IIOKO3M; BJACTHBOCTI TUIOKO3M, caxaposu, | Ckaadamu PiBHSHHS peakilii, mo BiIoOpaxaioTh XiMiYHI BJIACTHBOCTI
KPOXMAITIO i HeJt0N03n; 100yBaHHs IJHOKO3H, | [IIIOKO3M (IIOBHE | YaCTKOBE OKWUCHEHHS, BIJIHOBJICHHSI, CIIUPTOBE Ta
BUPOOHMIITBO CaxXapo3d i KPOXMao; SKICHI | MOJIOYHOKHCIIE Gponinns, ecrepudikaiis, B3aemoxmis 3 Kynpym(ll)
peaxiiii Ui BU3HAYEHHS! [JIFOKO3M i KPOXMalo; | riipoKchioM 0Oe3 narpiBanus (6e3 3amucy piBHSHHS peakiii) Ta 3
3aCTOCYBAHHS TIIOKO3H, KPOXMAJIO, IETIONO3M. | HarpiBaHHAM), —caxapo3u (TOBHE OKMCHCHHS, rigpoJii3, YTBOPEHHS
caxapariB), KpoXMaiio (KHCIOTHHH Ta (epMEeHTaTUBHHM rijgponiz) i
[eMi0103M  (IIOBHE OKMCHEHHsI, Tijpouis, ecrepudikaliis — yTBOPEHHS
TpHALETaTy Ta TPHHITPATY Le/IO0JI03H), (POTOCHHTE3Y.
Vemanosnoeamy 1oAI0HICTb 1 BIIMIHHICTE KPOXMAJIKO Ta IEJIIOJIO3H 32
CKJIAJIOM, OYIOBOIO MOJIEKYJI 1 BIACTUBOCTSMH.
3acmocogyéamu 3HaHHS Uil BUOOPY CHoCOOY BHSIBJICHHS ITIIOKO3H
(B3acMOJIisl 3 aMOHIauYHMM po3uMHOM apreHTyMm(I) OKCHy, peakifii 3
kynpym(II) rigpokcuiom) i Kpoxmao (B3aeMoist 3 HOJIOM).
3.4. HirporeHoBMicHi OpraHiyHi CliOJIyKH
34.1. AMiHH Xapakrepuctuuna  ((yHKIioHansHa) —rpyna | Busnavamu CTPYKTYpHi (OpMyIH i30MEepHHX aMiHiB 3a OyI0BOIO
aminiB. Knacugikamis aminis. Homenknarypa, | KapOOHOBOIO JIaHIIOTa, MOJIOKEHHIM aMiHOTPYITH Ta MIKBHJIOBI i30MepH
i3oMepisi, OymoBa, BIACTUBOCTI, CrOCOOHM | (IEPBUHHI, BTOPHHHI, TPETUHHI aMiHH).

IIO6YBaHH${ Ta 3aCTOCYBaHHS.

Hazueamu aminu 3a Homenkiatyporo IUPAC.

Kracugixyeamu aminu sk moxigsi amomiaky (HepBHHHi, BTOPHHHI i
TPEeTHHHI) Ta 3a Gy10BOI0 KapOOHOBOTO JaHIOra (HACHYEH, apoOMaTH4HI).
Cxaadamu piBHSHHS peakiliif, 1o BinoOpaKaloTh XiMiuHi BJIACTUBOCTI
HACHUCHMX aMIHIB $SK OpraHigHMX OCHOB ~(B3a€MOJis 3 BOJOIO,
HEOPraHiYHWMH  KHCJIOTAMM; ~ TOPiHHS);  aHiminy  (B3aemonis 3
HEOPraHiYHMMH KHCJIOTaMH, OPOMHOIO  BOJIOIO); ' J00yBaHHS! aHLIIHY
(BitHOBNEHHS HiTpOOEH3eHY — peakiis M. 3iHiHa).

O61pynmogyeamuy_OCHOBHI BJIaCTHBOCTI HACHYEHUX afiiHiB Ta a@wﬂé




3MEHIIEHHST OCHOBHUX BJIACTHBOCTEH 1 301IbIICHHS peaKIiifHOl 3JaTHOCTI
aHUTIHY B PEaKLIsIX 3aMillEHHSL.

Ilopienoeamu OCHOBHI BJIACTHBOCTI aMOHIaKy, NEPBHHHUX, BTOPHHHUX,
TPETHHHUX HACHYEHMX aMiHIB Ta aHUIIHY.

3.4.

N8

AMIHOKHUCIIOTH

Cximang 1 OyjoBa MOJIEKYJ, HOMEHKIATypa,
BJIACTHBOCTI, noOyBaHHS, 3aCTOCYBAaHHS
aMiHOKHMCIOT. IloHSTTS Tpo amM(pOTEpHICTH
aMIHOKHMCIIOT, OINOJSIpHWM WOH; 1U-, TpH-,
[IOJIINENITHAN, MENTUIHUN 3B’s30K (HMEenTHIHA
rpyIa aToMiB)

Hazuseamu aminokuciotu 3a Homenkiaryporo IUPAC.

Cknaoamu cTpyKTYpHi GOpPMYJIM HAHIPOCTIIIMX aMiHOKUCIOT — IJIILUHY
(aminoeTanoBoi), anainy (2-aMiHONPOITIAHOBOI); PIBHSHHS peakiii, 110
Bi0OpaXaroTh XiMiuHi BIACTHBOCTI aMiHOKHCIOT HA HMPHUKIAJl B3aeMOJLL
aMiHOETaHOBOI KHCJIOTH 1 2-aMiHOIIPONIAHOBOI KUCIIOTH 3 HEOPraHIYHUMHU
KUCJIOTAMH, OCHOBAMH; YTBOPEHHS TH-, TPH-, HOJTIIEITH]IIB.
O6ipynmosysamu am(pOTEPHICTH aMIHOKHCIIOT, YTBOPEHHSI OiNOJISPHMX
HOHIB.

Iopisnweamu 3a OyJIOBOIO MOJIEKYJ 1 XIMIYHUMM BJIACTHBOCTSIMH
AMIHOKHCJIOTH 3 KapOOHOBUMH KHCJIOTaMH Ta aMiHAMH.

3.4.3.

Binku

BymoBa OiNkiB, iX BIaCTHBOCTI, 3aCTOCYBaHHS,
KOJIbOPOBI peaxilii Ha OLJIKH.

Xapakmepu3zyeéamu NPOIECH TiapoIIi3y, AeHATypaliil OLIKiB.
3acmocoeyéamu 3HaHHs Ui BUOOpY cmocoOy BHsBICHHS OiIKiB
(kcarTompoTETHOBA Ta OiypeToBa peakilii).

3.5. CuHTEeTHYHi BHCOKOMOJIEKY ISPHI pe40BH

HH i moJriMepHi MaTepiaju Ha iX 0OCHOBI

CHHTEeTHYH1
BUCOKOMOJICKYJISIPH1
PEYOBHMHH 1
noJIiMepHIi
MaTepiaiy Ha iX
OCHOBI

[ToHATTS TIPO TOTIMEP, MOHOMED, €JIEMEHTAPHY
NaHKy, CTymiHb momimepu3anii. Kiacudikanis
BHCOKOMOJIEKYJISIPHUX PEUYOBHMH; CIIOCOOM CHH-
Te3y BHCOKOMOJIEKYJIIPHHX PEYOBHH; OyJI0Ba i
BJIACTHUBOCTI  IIOJIMEPIB;  TepPMOILIACTHYHI
HOJIiMEpH 1 IUTaCTMAcH Ha iX OCHOBI; HMOHATTS
Opo HATypalibHi 1 CHHTETHYHI KaydyKH,
CHHTETHYHI BOJIOKHA; 3HAYECHHS MOJIMEpIB Y
CYCHIJIbHOMY TOCIIOJApCTBI Ta HOOYTI.

Knacugikysamu moniMepH 3a IUISXOM OJiepyKaHHs (IPUPOJIHI, INTY4HI,
CHHTETHYHi); BiIHOIEHHSM 0 HarpiBaHHs  (T€PMOILIACTHYHI,
TepMOpeakiliiHi); Oya10Bok0O (JTiHiiHI, po3ranyXeHi, CiT4acTi).

Cknaoamu  piBHSHHS  peakuiii  mosiMepusanii 3  yTBOPEHHSIM
HAWBaXKIUBIIIKX MOJIIMEPIB (MOJieTHIICHY, HOJIIIPOIiIEHY, TOJICTUPEHY,
MOJIIBIHUTXJIOPHTY, TedIIony, beHonpopmanberiHUX cMo1I,
HOJTi130TPeHy, MO0y TaJieHy, KallpOHY, JJaBCaHy ).

Po3pisnamu cocobu yTBOPEHHS BHCOKOMOJIEKYJSIDHHX CIOIYK (peakiii
HoJTiMepH3ailii Ta MmoiKoHAeH caIlil).

Ilopienioeamu BIacTUBOCTI NMPHPOJAHHUX (OaBOBHA, JILOH, IIOBK, BOBHA),
mTydHuX (IITYYHHM aleTaTHUH 1 BICKO3HMH INOBK) Ta CHHTETHYHHX
BOJIOKOH (KarpoH, JIaBCaH).

Vemanoenioéamu  3B’S3KM  MDK  BJIACTMBOCTSIMH  Ta  3aCTOCYBaHHSIM

OJIIMEPIB.

3.6. Y3arajbHeHHsI 3HAHb PO OPraHiuHi CNOJYKH




BcranosnenHns

IFrCHCTUYHHUX

3B’SI3KIB MK  PI3HMMH  KJlacaMu

OpraHiYHMUX CIOJYK, MiXK OPraHiYHUMH Ta HEOPraHIYHMMH CHOJIyKaMH

Iopigniogamu XiMiuHi BIaCTUBOCTI OPraHIYHKUX CHOJYK PI3HUX KJIaCiB.
YVemanoenosamu 3B’ 13k MK CKJIAAOM 1 XIMIYHAMHA BjaCTUBOCTIMHU
OpraHiuHMX CHOJYK Pi3HHX KJIAcCiB, MiX OpraHiYHHUMH Ta HEOPraHIYHUMH
CIIOJYKaMH; TEHETHYHi 3B’SI3KM MiX OpraHiYHMMM Ta HEOPraHiYHUMH
CTIIOJTYKaMHU.

Crknaoamu piBHSHHS peakilii — B3a€EMOIEPETBOPEHb OPraHIuHKUX CIIONYK
PI3HMX KJIACIB.

4. O0uMcJIeHHS B XIMil

4.1. Po3p'si3yBaHHs ®opmymn  juis  obuncieHHs  KinbkocTi | O6yucniosamu BUIHOCHY MOJICKYJISSPHY Ta MOJSPHY MacH PEYOBHHH;
3a71a9 32 XIMIYHAMH | DEYOBHHHM, KilbKOCTI YACTHHOK Y IIEBHiM | KiTBKIiCTh YaCTHHOK Y TEBHIH KUIBKOCTI PEYOBHHH, Maci peYOBHHH,
dopMynamu i Ha | KiTBKOCTi peqOBHHH, MACOBOI YacTKH eleMeHTa | 00’eMi rasy; 06’em jjaHoi Mack abo KilbKOCT PeHOBHHH Fa3y-3a-H- Y.
BHBEJECHHS B CIIOJYIi, BiJHOCHOI T'yCTMHHM Tra3y, MacoBoi | BiIHOCHY I'yCTHHY ra3y 3a iHIIMM ra3oM; MacoBi Ta o0’€MHi (aist rasis)
dopmynu cionykn | (06'eMHOI) 9acTKM KOMIIOHEHTa B CyMillli, | YaCTKU PEUOBUH Yy CyMillli; CEpEeTHIO MOJIIPHY Macy CyMillli I'a3iB; MacoBY
BUBE/JCHHS (DOPMYJIH CIOIyKH 3a MAcOBHMH | YacTKy elleMeHTa y CHoiyili 3a ii popmyioo.
YaCcTKaMH €JICMEHTIB Yemanoeniosamu ximidny (OpMyIly CHOJYKH 3a MacOBHMH 4aCTKaMH
€JIEMEHTIB, IO BXOJSTH JI0 11 CKJIady.
4.2. Bupaxxenus MacoBa yacTKa pO3UMHEHOI peYOBHUHU Ob6uucnioéamu MacoBy YaCTKy PO3YMHEHO! PEYOBHHU B PO3UMHI, Macy
KIJIbKICHOTO CKJIaZy (06’eM) po3uMHY Ta PO3YMHHHUKA, MaCy PO3UMHEHOI pEUOBUHHU.
po3uuHy (CymiIi) Buxonysamu ~ o0YMCNEHHs ~ JUISL  NPUTOTYBAaHHS  PO3YMHIB 13
KPHCTAJIOT1/IpaTiB.
4.3. Po3B's3yBaHHS AJTOPHTME DO3B'S3KY 3ahad 3a piBHsHHAM | O6uucniosamu 3a piBHSHHAM XiMi4HOI peakuii Macy, o0'em (1 rasy) abo
3aJ1ay 3a peaxIii; BiIHOCHUH BHXiJ] MPOILYKTY peaKiii KiIBKICTh pEYOBHHH peareHTy abo IIPOJIYyKTy 3a BIJIOMOIO Macolo,
PIBHSIHHSIMHA 06’eMoM (m1s rasy) abo KiIBKICTIO PEYOBHHH IHINOTO peareHTy abo
peaxiriif HPOYKTY; BiJHOCHHH BHXiJ] IPOIYKTY PEaKIIii.

Vemanosnioeamu XiMidny (GOpMYITy PeHOBHHHM 3a KUIBKICHHMHU JIAHUMM
PO peareHTH i MPOIYKTH PeaKIlii.

Buxonysamu 00UUCIIEHHS, SIKIIO PEYOBUHHU MICTATH JOMINIKH a00 HasBHI
B HAQIUIIKY.

Pose’szysamu  koMOIHOBaHI
QJITOPUTMIB).

3ajmaui  (MO€JHAHHS He Oulblie  JIBOX




TOJTATKH
Ta6aunsi PO34HHHOCTI OCHOB, KHCJIOT, aM(OTEPHHX TIPOKCHAIB i coneli y Boai 3a 20-25°C
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YMOBHI I03HAYEHHS: «p» — pe4OBUHA PO3UMHHA (PO3UMHHICTD Ginbie 1 r pedosunn 'y 100 r Boam);

«M» — pedyoBHMHA Majiopo3unHHa (po3unnHicTs — Bix 1 10 0,001 ry 100 r BojK);

«H» — PEYOBUHA NPAKTHYHO Hepo3urHHA (po3unHHIcTE — Menme 0,001 ry 100 r Boan);
«—» — PEUYOBHHA HE ICHYE;

«#» — pedoBHHA ICHYE, alle pearye 3 BJ1010; i PO3YMHHICTD BU3HAYMTH HE MOXKHA.

Psix akTuBHOCTI MeTAaJIiB

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




Haiinomupenimi Ha3BH Ta CKJIA/] AeSIKHX HEOPraHiuHUX PeYOBHH, CyMilIeH Ta MiHepaJiiB

HaiinommupeHima Ha3Ba peUOBHHH
abo cymimii

Ximiuta Gopmyna peHoBHHE 200

KOMIOHEHTA (KOMIIOHEHTIB) CyMilll

abo cymili

e - = .
Haiinomupeniiia Ha3Ba pe4OBUHH

~ XimiuHa PopMy.ia PCUOBMHM 400 |

KOMITOHEHTA (KOMIIOHEHTIB) CyMillli

KyxonHa (xam’sHa) cilib NaCl MiHu# Kynopoc "CuSO, - SHO —
KaycTtuuna cosia, I1KHi HaTp NaOH 3ai3HUR Kynopoc FeSO,4 - 7TH,0O

KanpiuaoBana cona Na,CO3 I'ipka cinb MgSO, - 7TH,0O

Kpucraniuna coga Na,CO3-10H,0O ATIOMOKaJTi€BU rajiyH KAI(SOy), - 12H,0O

ITutHa (xapdoBa) coja NaHCO; ITepexuc BOJIHIO, IEPriIpOJb H,0; (Boauuit po3unn)

Harpiiina cenitpa NaNO; Woaua HacTosHKA I, (ciupTOBUi PO3UNH)

Kaniiina cemitpa KNO; HamatupHui CIUpT, amiadna Boja | NH3 (BOJHHUH PO3IHH)

AwmiayHa cerniTpa NH4NO3 XJIOpHE BAaITHO CaClI(OCl), abo CaOCl, e B
Hamratup NH,4CI [ Po3umHHE CKIIO Na,SiO; ‘
[T6Tam K>,CO3 Kpemniii (HamiBIpOBITHUK) Si

Kpeiina, mapmyp, BalHsK CaCO3 KBapii, KBapIeBHi MiCOK SiO,

Heramene BammHo CaO ['nuna, rMHO3€EM, KaOJIiH AL O3 - 2810, - 2H,0

l"amene BanHO Ca(OH), CkJio (BIKOHHE) Na,O - CaO - 6Si0,

Banusina Bona Ca(OH), (BoiHMiA PO34HH) Manaxit (CuOH),CO3

Bopuna kuciora H;BO; XJ0opHa Boja Cl, (BoiHuil po34yKH)

Kopynn AlLO; bpomHa Bona Br, (BoiHUi po3uKH)

I'emaruT (3a1i3Ha pyJia) Fe,0; BeproseToBa cijib KCIO;3

Marnerur (3ai3Ha pyJa) Fe304 A30THa KHCJIOTA HNO;

CBHHIIEBUH CypHK Pb304 CosisiHa KMCJIOTa HCI (BoiHuiA pO34YHUH)

Cipuana Kucyiora H,S0; TInaBuKkoBa KMCJIOTA HF (BOAHUiIA pO3UNH)

Oneym po3unH SOz y HySO4 Jlamic AgNO;

[ine CaSO, - 2H,0 MaprasimiBka KMnOy4

Anebactp CaS0O; - 1/2 H,0 Kap6i, xanbiiii kapoin CaC,

Cyxuit iy CO; (TBepamii) dochopHuil aHTLIPUL P,0s5

CipKOBOJIEHb H,S ITpocTwuii cynepdocdar Ca(H,POy), - H,O + CaSOy4 - 2H,0
CipuucTwii ra3 SO, [Toxsitiauii cynepdocdar Ca(H,PO4), - H,O

Yanauii ras CcO [Ipenumnirat CaHPO4 - 2H;0..

["a3, 1o 3Becensie, 3aKUC a30Ty N,O CeuoBHHA CO(NHp)y- 0. =

ITiput FeS, Amodoc NH,H,PO, + (NH;);HPO,




HajinomupeHiui Ha3Bu Ta CKJIaJ AesIKHX OPraHiYHUX PEYOBHH Ta CyMiluei

Haiinowmpeniia Ha3Ba pe4oBUHU 200
cymiti

Ximiuna ¢popmyJia

HaiinommpeHimia Ha3Ba pe4OBUHU

XimiuHa popmyna

00J0THHH Ta3, pyJHUKOBHH ra3s CHy4 KapboI0Ba KUCIOTa, GeHoI Ce¢HsOH

1300yTan (CH;),CHCH; MKPUHOBA KUCJIOTA 2.4,6-tpuniTpodeHon
i301eHTaH (CH3),CHCH,CHj3 MypalliHa KUcioTa, GopMiaTHa KHCI0Ta HCOOH

HEOIIEHTaH (CHj3)4C OLITOBA KUCJIOTA, arleTaTHA KUCJI0Ta CH;COOH

1300KTaH (CH3);CCH,CH(CHj3), npornioHosa kuciora, mponionarsa kucinora | CH;CH,COOH
METHJICHOBA TpyIa —CH>— HaTpid popmiat HCOONa
niaprearym(l) aneruneHin AgC=CAg Mmarnii gopmiar, Marsii gudopmiat (HCOO),Mg

JIMHATPIN alleTUIICHI]L NaC=CNa HaTpii anerar CH;COONa

JIABIHIIT CH,=CH-CH=CH, KaJIbI[IM alleTaT, KaJbI[i} JialeTaT (HCOO),Ca

1301peH CH,=C(CH3)CH=CH, MOJIOYHA KHMCJIOTA, JIJAKTATHA KHUCJIOTa CH;CH(OH)COOH
METUIIXJIOPH T CH;Cl [IaBJIEBA KUCJIOTA, OKCajlaTHA KUCJIOTa HOOC-COOH
ETHIIXJIOPU]T C,H;sCl JIMHATPINA OKcayaT NaOOC-COONa -
TTPOTLIXJIOPU CH;CH,CH,Cl MeTrIpopmiar HCOOCH;
130IPOMUIXJIOPU L (CH3),CHCI eTriipopmiaT HCOOC,H;s
XJI0podopM CHCIl; METHJIALETAT CH;COOCH;
Honodpopm CHI; eTujanerar CH5;COOC,H;
BIHLIXJIOPHJT CH,=CHCI HaTpii MEeTUjIaT CH;0ONa

METHJIOBHH CIIUPT, IEPEBHUI CIIUPT CH;0OH HATpIiH eTuyiar C,HsONa

€THJIOBUH CIIMPT, BUHHUHN CIIUPT C,Hs;0OH | roxoHOBa KHCHOTA HOCH,(CHOH),COOH
POTIOBHIA CIUPT : CH;CH,CH,OH copOit HOCH,(CHOH),CH,0H
1301PONIIOBAN CIUPT (CH3),CHOH caxapHa KHCJIOTa HOOC(CHOH)4sCOOH
JIUMETHIIOBUH eTep CH50OCHj3 KaJIbIliil caxapar C12H»04-:CaO
JUETHIIOBHI eTep, TieTUIIoBUH edip C,HsOC,H5 [JILIWH, aMIHOOIITOBA KUCJIOTa NH,CH,COOH
MypaLIMHKi anbjerij, GopMaibaerin HCHO aJlaHiH, (-aMiHOTIPOIIIOHOBA KUCJIOTA CHsCH(NH,)COOH
dopmaiin 36-37% po3unn HCHO MPOKCHUIIIH (CcH702(ONO2)3)n
areToH CH;COCH; KJIITKOBHHA

HITPOTJiIlepHH, TPUHITPOIIILIEPHH

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

(CeH10O5)y

24




IMepesik pekoMeHI0BAHOI HABYAJIBHOI JIITEPaTypH
[Minpyunuk «Ximis. 7 knacy /aBt. [lonens ILIL, Kpukns JI.C./ K: Akanemis, 2007.
[Tigpyunux «Ximisi. 7 kirac» /aBt. SIpomenko O.I'./ K: Cranina, 2008.
[Migpyunuk «Ximist. 7 kmac» /aBT. bBypunceka H.M./ K: Iepyn, 2007.
[Tigpyunux «Ximis. 7 kimac» /aBt. Jlamescoka I A./ K: I'enesa, 2007.
ITinpyunuk «Ximis. 8 knacy /aBt. [lonens ILIL, Kpukns JL.C./ K: Akanemis, 2008.
ITigpyunux «Ximis. 8 kiac» /aBt. SIpomenko O.I'./ K: Ocsira, 2008.
[Tigpyunux «Ximisi. 8 kimac» /aBt. Bypunceka H.M./ K: Tlepyn, 2008.
ITinpyunuk «Ximis. 9 kinacy /aBt. bypuncska H.M., Bennuko JLIL/ K: Tlepys, 2009.
. IMigpyunuk «Ximist. 9 kiacy /aBt. Jlamescbka I'.A./ K: I'enesa, 2009.
10 Tinpyunuk «Ximis. 9 knacy /aBt. [Tonens ILIL, Kpukns JI.C./ K: Akanewmis, 2009.
11.Iigpyunuk «Ximis. 9 kmacy /aBt. SApomenko O.I'./ K: Ocsita, 2009.
12.Tinpyunnk «Ximis. 10 knac (piBeHb CTaHIAPTY, aKaAeMiuHui piBeHb)» /aBT. Spomenko O.I'./ K: I'pamota, 2010.
13.IMigpyunuk «Ximis. 10 xnac (piBeHb CTaHZAPTY, aKaJeMiuHHi piBeHb)» /aBt. llomens ILIL; - S - Axagemis,
2010.
14.Iigpyunnk «Ximig. 10 knac (mpoginsauii piBers)» /aBT. bypuHcska H.M. ta in./ K: Ilenaroriuna gymxa, 2010
15.Minpyunuk «Ximis. 11 kiac (piBens crannapty)» /aBT. Jlamescbka I'.A., Jlamescbka A.A./ K: 'enesa, 2011.
16.ITixpyunuk «Ximis. 11 kiac (piBeHs cranmapty)» /aBT. Spomenko O.I'./ K: I'pamora, 2011.
17.Ilinpyunuk «Ximis. 11 kiac (akagemiunuii pisens)» /aBT. Ilonens ILIL, Kpukns JL.C./ K: Axanemist, 2011.
18.ITixpyunuk «Ximis. 11 kiac (akagemiunuii pisens)» /aBt. Benuuko JLIL/ K: Ocsita, 2011.
19.CyyacHa TepMiHONOrisE i HOMEHKJIATypa OpraHiuHMX cHoiyk/aBr. Tonmavosa B.C., KOBTyH O.M,, KopHiJIOB M.IO.,
Iopaienko O.B., Bacunenko C.B./ Tepronins: Hapyansna xaura —boraan, 2008. ,
20. HOMeHKnaTypa opraniunux cronyk /aBr. Tonmauosa B.C., KoBryn O.M., Jly6osuk O.A., ®inaitno C.C./ TepHomins:
Manppiseusp, 2011.

A TaxkoxX BiZNOBIHI MIAPYYHUKHU B NEpeKIIajii Ha pOCiiiCbKy MOBY Ta MOBH HalllOHAJIbHUX MEHILIHH.

JMpeKTop aenapTaMeHTy }«\/\/ 1O. I'. KoHOHEHKO

Lol ol Ul
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