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[Tporpama BcTymHUX BUIIPOOYBaHb 3 XiMii CKJIaJieHa TOIEHTOM Kadeapu kutTeaisuibHocTi goanau Hlkoaua A.B. Ha ocHOBI
YMHHUX HaBYaJIbHMUX mporpam 3 ximii mia 7—9 kinacis (K.: Ipmins: Ilepyn, 2005) Ta 10—11 knaciB 3araqbHOOCBITHIX HaBYaJIbHUX
3aknaniB (Tepuomine: Manapieup, 2011), enekTpoHHI Bepcii SKUX po3MilieHO Ha odimiiiHoMy BeO-caliTi MiHicTepcTBa OCBITH 1
HayKd (WWw.mon.gov.ua).

[Iporpama BCcTymHHX BUNPOOYBaHb 3 XiMii OOroBOpeHa 1 3aTBEp/KEHA Ha 3acilaHHl Kadeapu >KUTTEIISUIBHOCTI JIOJIUHH,
nporokosi No. Bigx 2016 poky.



LMETABCTYIIHUX BUITPOBYBAHbD 3 XIMIi

MeTor0 BCTYNHUX BUIPOOYBaHb 3 XiMii € 00'€KTUBHE Ta HEyIEpeIKeHe OLIHIOBAHHS PIBHS HaBYAIBHUX JOCSITHEHb OCi0, SKi
3aKIHYWJIM 3araJIbHOOCBITHINA HaBYaJIbHUM 3aKJIaJl 1 BUSBWIM Oa)KaHHS BCTYIUTH J0 BUILOTO HABYAIBHOTO 3aKJIaay Y KpaiHH.

Berynai BunpoOyBaHHS 3 XiMil — c1ociO mepeBipKu:

® 3HaHHS a0ITypiEHTaMU HAWBAXKJIUBIIIUX 3aKOHIB 1 TEOPIH XiMii,

® BOJIOJIIHHS XIMIYHOK MOBOIO, BMIHHSI KOPHMCTYBAaTHUCS Ha3BaMU 1 CHUMBOJIAMHU XIMIYHUX €JEMEHTIB, Ha3BaMH MPOCTHUX 1
CKJIQJIHUX PEYOBHH;

e BMIHHSA CKJIQJAaTH XiMi4HI (GOPMYIH 1 pIBHSHHS XIMIYHUX PEaKIliid, po3B'si3yBaTH pO3PAXyHKOBI Ta EKCIIEPUMEHTANIbHI 3a/1a4l;

® PO3YMIHHS 3B'I3Ky MK CKJIaJ0M, Oy/n0BOIO, (DI3MYHUMU 1 XIMIYHUMHU BJIACTUBOCTSIMHU PEYOBHUH, CIocoO0amMu iX 100yBaHHS,
rajiy3ssMM 3aCTOCYBaHHS;

® 3HaHb NMPO HAWBAXKJIMBIII IPUPOJIHI Ta MITYYHI PEYOBUHH, iX OYJI0BY, CITIOCOOM TOOYBaHHS Ta rajy3i 3aCTOCYyBaHHS;

® PO3yMIHHS HAYKOBUX OCHOB MEBHUX XIMIYHUX BUPOOHUIITB;

e 00I3HAHOCTI 3 JIEIKUMH €KOJIOTTYHUMH MPOOIEeMaMH, MOB'I3aHUMU 3 XIMIEIO;

® PO3YMIiHHS POJIi XIMii y pO3B'si3aHH1 I100AJBHUX MPOOJIEM JIFOACTBA.

IL.3MICT ITPOT'PAMOBOI'O MATEPIAJTY

Marepian nporpamu Jijisi MPOBEICHHS BCTYITHOTO BUIIPOOYBAHHS PO3IMOIJICHO HA YOTUPU TeMaTU4H1 OJOKHU: «3arajabHa XIMisy,
«Heopraniuna xiMmisi», «Opra"igyHa Ximis», «OO4YuCIEHHSI B XiMii», SIKi B CBOIO Yepry pPO3MOAUICHO 3a pO3alIaMu 1 TeMamu. Y
KOXXHOMY PO3/11JI1 EPEeTiueHO 3HAHHS, SKUMU MalOTh BOJIOAITH a0ITypIEHTH.

VY mepeniky BUMOT, HaBeJeHUX y KoJoHmi «[IpeaMeTHi BMIHHS Ta cmOcOOM HAaBUAIBHOI MISITBHOCTI» JETAIBHO PO3KPHUTO 00CST
BHUMOT 10 3HaHb Ta YMiHb 3 KOXKHOTO PO3JAUTY 1 TeMH. Y mporpami AJjid NPOBEACHHS BCTYHMHOTO BUIPOOYBaHHS 3 XiMIi BUKOPUCTAHO
HOMEHKJIATYpy XIMIYHUX €JIEMEHTIB 1 PEYOBHH, a TaKOXX TepMiHOJOTii0, ski BiamoBimawTs HACTY 2439-94: EnemenTn XimiuHi,
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pedoBuHU npocti. Tepminu Ta BuzHaueHHa. — K., [lepxcnoxuBcranaapt Ykpainu — 1994. Ilporo crannapty Oyae 1oTpumaHo i B
3aBJAHHIX TECTY 3 XIMii.

Ha3Bu opraniyamux croiyk BiAnoBigaroTh octanHiM pekomenaaiisim [UPAC. I3 nanuM martepiaioM MoxHa O3HAHOMHTHCS B
HaBYAJIbHUX MOCIOHMKaX, SKi MalTh rpud MiHicTepcTBa OCBITH 1 HAayKd YKpaiHM (AMB. MEpeNiK PEeKOMEHIOBAHOI HaBYAIbHOI
JITEPATYPH).

VY mporpami sl IPOBEIEHHS BCTYMHOTO BHUMPOOYBaHHS 3 XiMii BUKOPHCTAHO CKOPOYEHHS «H. y.» — HOPMajbHI YMOBHU
(remmieparypa 0 °C, tuck 101,3 xIla ab6o 760 MM pr. CT.).

BianoBigHo 10 MiXKHAPOIHUX CTAHIAAPTIB JUIS IMO3HAYCHHS KUIBKOCTI pEUOBHMHM MOYKHA BUKOPHCTOBYBATH JIiTepH 1 abo v. s
MO3HAYEHHS TEIUIOBOTO €PEeKTy peakKiiii Ci1ii BUKOPUCTOBYBATH Mo3HaueHHS «AH».

[lin wac MiATOTOBKM 10 BCTYIMHOTO BHUIPOOYBAaHHS 3 XiMil PEKOMEHJOBAaHO BHUKOPHUCTOBYBATH JOBIJTHUKOBI TaONWIl, SIKI
HABEJCHO Yy noaaTtkax «POo3YmMHHICTH KHCIOT, COJei, OCHOB Ta aM(pOTEepHHUX TiApOKCcHUIiB y Boal 3a 20—25 °Cy», «Psa akTuBHOCTI
MeTaniB», «HaiimomupeHini Ha3BU Ta CKJIAJ JESKUX HEOPraHIYHMX PEYOBHMH, CyMillIeld Ta MiHepaiBy, «HalinmommupeHimi Ha3BU Ta
CKJIaJ] IeIKUX OPTaHIYHUX PEUOBUH Ta CyMmilei», «llepenik pekoMeH10BaHO1 HaBYaIbHOI JIITEpaTypu».



n/n

Ha3ssa pozainy,
TeMH

3HAHHA

IIpeaMeTHi BMiHHA Ta C1IOCO0OM HABYAJIBLHOI TiSIbHOCTI

1. 3araabHa

Ximis

1.1

OCHOBHI XiMiuHi
MoHATTA. PeuoBrna

[TonsaTTss peuoBuHa, (izuyHe TiIO, MaTepia,
MpocTa pevyoBHHA (METaj, HeMETall), CKJIaJHa
peUoBHHA, XIMIYHMI eJeMeHT; HauApiOHimn
YaCTUHKU PEYOBMHH — aTOM, MOJICKYJIa, HOH
®i3pyHI  Ta  XIMIiYHI

KaTiOH, aHIOH).
( )

BJIACTUBOCTI peuoBHMHU. CKIag PpEYOBUHH
(sIKicHMIA, KiTbKiCHUH). BaneHTHICTh XiMiYHOTO
ereMeHTa. XiMmiuHa (HaWmpocTima, iCTUHHA) 1
rpadiuna (cTpykrypHa) dopmynau. DizuuHe
SBUIIEC Ta XiMiYHA peakilis. BigHOCHI aToMHa 1
MoJieKyJsipHa ((opMynbHA) Macu, MOJSpHA
Mmaca, KIJIBKICTH PEYOBUHU. Onuaumi
BUMIPIOBaHHS KIJIBKOCTI PEYOBHMHH, MOJSPHOL
00’eMy;  3HauYCHHS

Mmacu, MOJIApHOTO

TEMIEPATypu ¥ THUCKY, SKi BIJNOBIIAIOTH
HOpMaJbHUM yMOBaM (H. y.); MOJIIpHUIN 00’ eM
razy (3a H. y.). 3akoH ABOrajpo; 4YHUCIO
ABoraapo; cepemHs BiHOCHA MOJIEKYJISIpHA
Maca cywmimi rasziB, moBiTps. MacoBa dacTka

€JIEMEHTA y CHOJYIIL.

Crnadamu HOpMyIIH CIIOTYK 32 3HAYCHHSIMH BAJICHTHOCTI €JIEMEHTIB.
3anucysamu XimiuHi Ta TpadiuHi (cTpyKTypHi) HOpMyITH pEUOBHUH.

Pospisnamu (i3udHi Tina i pedyOBHHHU; MPOCTI Ta CKIAJAHI PEUOBHHU;
eJIEMEHTH 1 TPOCTI PEUOBHHU; METAIM 1 HEMETAJIM; aTOMH, MOJIEKYJIA Ta
fioHn (karioHW, aHioHHW); (i3MUYHI Ta XIMIUHI BJIACTHBOCTI PEYOBHHHU;
Gi3uYHI SBUIIA Ta XIMIYHI peakilii; HAUMpPOCTINTy Ta ICTUHHY (OPMYITH
CTIOJTYKH.

Busnayamu BaneHTHICTh €JIEMEHTIB Yy OIHAPHHX CIIOJTyKaX.

Ananizysamu sKicHUN (€JI€MEHTHUI) 1 KITbKICHUN CKJIaJ PEYOBHUHU 3a il
XIMIgHOIO (hOopMyIIOF0.




1.2

XimiuHa peakIlis

XiMiuyHa peakiis, XIMIYHE
piBHSAHHA. 3aKOHU 30€peKeHHs Macu PEYOBHH

mjg  4ac

cXeMa peaxii,

XiMiYHOi  peakiii, 00 ’eMHHX
CHIBBIIHOIIEHh Ta3iB y XIMIUHIA peakiii.

30BHIIIHI e(eKTH, U0 CYIPOBOKYIOTh XIMIYHI

peakmii. [lOHATTS  OKWCHHK, BiJHOBHUK,
OKHCHEHHS, BITHOBJIEHHS. THNM XIMIYHHX
peakmiii.  [IBuakicth  XiMiuyHOT  peakiii.
Karamizatop.

3anucyeamu cxeMu peaxiii, XiMiuHi1 piBHSHHS.

Po3spiznamu tunm peakiiii 3a KUTBKICTIO PEareHTiB 1 MPOIYKTIB (peakiii
CIIOJIyYEHHS, PO3KJIanay, OOMiHy, 3aMIIICHHS), CTyTICHS
OKHCHEHHSI eJIeMEHTIB (peakilii OKMCHO-BIIHOBHI Ta HE OKMCHO-BI1THOBHI),

3MIHOIO

TEIIOBUM e(ekToM (peakiiii eK30TepMiuHi, €HJOTEePMiuHi), HAIPSIMOM
nepe0biry (peakiii 000poTHI, HEOOOPOTHI).

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

Ananizyéamu BIUIAB TIPUPOJM pPEarylounmX pPEYOBHH, iX KOHICHTpALii
peareHTB, BEJIMYMHU TOBEPXHI X KOHTAKTy, TEMIEpaTypH, TUCKY Ta3iB,
KartajizaTopa i iHribiTopa Ha MBUIKICTH XIMIYHOT peakiiii.

3acmocogysamu 3akoH 30€peXEHHS MACH PEYOBUH ISl IEPETBOPEHHS
CXEMH peaxilii Ha XIMiYHE PiBHSIHHS.

Bukxopucmosysamu MeToj €IEKTPOHHOrO OanaHcy i TEPETBOPCHHS
CXEeMH OKHCHO-B1IHOBHOI peaxilii Ha XiMiuyHE PiBHSIHHS.




1.3

[Tepioguunuii 3aK0H
1 mepiognyHa
crcTeMa XIMIYHUX
€JIEMEHTIB

. I. MenneneeBa

[lepioguunuii 3akoH (cydacHe ¢opMyIIOBaH-
Hs1). CTpyKTypa KOPOTKOTO 1 JOBIOTO BapiaHTIB
NEepioJNYHOI  CHUCTEMH; rpym,
(A), (B)).

[MopsiakoBuid (aToMHUI) HOMEp €JIEMEHTa,

nepioau,

niarpynu  (royoBHi no0iuHi

PO3MINICHHST METANIYHUX 1 HEMEeTaTI9HUX
€JIEMEHTIB Y MEpiOANYHIN cucTeMmi, mepiogax i
rpymnax; JIyXHi, JTy>XHO3EMEbHI,

CJICMCHTHU, I'aJIOI'CHHU.

1HepTHI

Pospisnamu B mepioguyHii cUCTeMi Mepioau, TpymH, roioBHi (A) Ta
noOiyni (b) miarpymu; MeTamiuHi Ta HEMETaliyHI eJleMeHTH 3a ix
MOJIOKEHHSIM Y TIEePIOAWYHIN CUCTEeMIi; JyXKHi, JY>KHO3EMEIbHi, 1HEpTHI
eJIEMEHTH, TAJIOTEeHH.

Buxopucmosysamu indopmariiito, 3akiajgeHy B MepioJUYHIN cucTemi, s
BU3HAUCHHS THITy €JIeMEHTa (MeTadiuHuii abo HeMeTamiYHHil eJIeMEHT),
MaKCHUMAaJIbHOTO 3HAU€HHsI HOro BaJICHTHOCTI, TUIY NPOCTOi PEYOBUHU
(Meran abo HeMeTaln), XIMIYHOTO XapakTepy OKCHJIB, TiIPOKCHIIB,
CIIOJYK eJeMeHTiB i3 ['izporeHom.

Amnanizyéamu 3MiHH BIIACTMBOCTEH MPOCTHX PEYOBHMH Ta KHUCIOTHO-
OCHOBHOTO XapakTepy OKCHIIB 1 TIAPOKCHUIIB 3aJICKHO BiJI PO3MIIICHHS
eJIEMEHTIB y TiepioJiax, MiArpyrnax, Ipu Mepexoi Bil OJHOTO Mepioay 110
IHILIOTO.

1.4

BbynoBa atoma

Cknang atoma (siIpO, €JIEKTPOHHA OOOJIOHKA).
[ToHATTS HYKJIOH, HYKJIJ, 130TOIH, MPOTOHHE
YHCII0, HYKJIOHHE YHCII0, OpOiTalb, eHepreTHy-
Hi piBeHb 1 MiAPIBEHb, CIIAPEHUN 1 HeCTTapeHUN
€JIEKTPOHH, paailyc aToMa (IpOCTOro MoHa);
OCHOBHHMH 1 30y /keHu# cranu aroma. CyTHICTb
SBHIIA PaTiOaKTUBHOCTI.
opOiTanei,

®opmu  s- 1 p-
POCTOPI.
eJIEKTPOHAMH
EHEePreTUYHUX PIBHIB 1 MiAPIBHIB B aToMax
enemeHTiB Ne 1—20, , No 26, enexkTpoHHI Ta

pO3MIIIEHH iX Yy

TTocmimoBHICTE  3aIIOBHEHHS

rpacdiuni ¢GopMynu aToMiB 1 MPOCTUX HOHIB
eneMeHTiB Ne 1—20, , Ne 26,

3anucysamu ta posniznasamu eIeKTPOHHI Ta Tpadivuni GOpMyIH aTOMIB 1
mpoctux #oHiB enemeHTiB Ne 1—20, Ne 26, aToMmiB HEMETaTIYHHX
€JIEMEHTIB 2-T0 1 3-T0 nepio/iiB y 30yP)KEHOMY CTaHi.

Busznauamu cxnan snep (KUIBKICTh MPOTOHIB 1 HEHUTPOHIB y HYKIIIJI)
3arajbHy KUIBKICTh €JIEKTPOHIB Ta YHCJIO EJICKTPOHIB Ha 30BHINIHBOMY
eHepreTUYHOMY piBHI aToMiB eneMeHTiB Ne 1—20 1 Ne 26;

Ilopisniosamu paniycu aToMiB 1 MPOCTUX HOHIB.

Ananizysamu 3MiHM paAiyCiB aTOMIB y Tepiogax 1 MiATpymax; 3B'S30K
paziyciB aTOMIB 1 KIJTBKOCTI €JIEKTPOHIB Ha 30BHINTHEOMY €HEPTETUIHOMY
piBHI 3 XapakTepoM ejleMeHTa (METAIIYHAM YU HEMETAIIYHHM),
BJIACTUBOCTSIMU TIPOCTUX PEUOBHH( METajl YW HEMETay) Ta KHCJIOTHO-
OCHOBHOBHUM XapaKTEPOM OKCHIIB 1 TAPOKCUIIB.




1.5 XimiyHUH 3B°5130K | OCHOBHI THUNU XIMiYHOTO 3B’s13Ky (MoHHUM, | Ckraoamu eneKTpoHH1 (GOpMYIH MOJIEKYJ, XiMiuHI (OPMYJIH CIOIYK 3a
KOBaJICHTHUIA  TOJSIPHUN 1  HEMOJSPHHIA, | CTyNEeHSIMH OKUCHEHHS €JIEMEHTIB, 3apsaaMu HOHIB.
BOJIHEBUH, MeTamiyHuil). XapaKTepUCTHKH . o )
) . . | Po3pisHamu BaJeHTHICTD 1 CTYMIHb OKUCHEHHS €JIEMEHTA.
KOBaJICHTHOTO 3B’SI3Ky — KPAaTHICTh, CHEPTis,
TOJAPHICTD, JOBXHHA. THIM  KPUCTAYHUX | O6yycno6amu cTyHiHb OKUCHEHHS eEMEHTa Yy CIIONYILL.
IpaTok  (aTOMHI,  MOJIEKYJSIpHI,  HOHHI,
MeTaniyHi); 3aIeKHICTD ¢izumynux | Busnauamu KpPaTHICTh, TOJSPHICT YHM HEMOJSIPHICTh KOBAJIEHTHOTO
o . b b
BJIACTUBOCTEU pe4oBrHU B1JI THUILy | 3B A3Ky MDXK aTOMaMHu.
KpUCTaJIIYHUX TpaToK. EmextponHa Qopmyia .. , Lo ) i
) Ilpocro3yéamu TN XIMIYHOTO 3B 3Ky B CHOJNYI, (i3UYHI BIACTHUBOCTI
MOJIEKYJH. EneKTpoHeratuBHIiCTH eleMeHTA. )
. . PEYOBHHU 3 yPaXyBaHHSIM THUITY KPUCTATIYHUX IPATOK.
CTyniHb OKHCHEHHS €JI€MEHTa B PCUOBHUHI.
1.6 Cywmimi peyoBuH. | Cymimi omHOpinHI (po3uuHH) Ta HeogHOpiaHi | Ckradamu CXEMU eNeKTPONITUYHOI AMCOINAIlii OCHOB, KHCIOT, COJeH;

Po3unnn

(cycmeHsis, eMyJbCisl, IMiHA, aepo30Jib, Telb).
MacoBa 1 06’eMHa (U1 ra3y) YaCTKU PEUOBUHH
B cymimi. MeToau po3AiICHHA —CyMiIIei
(BiacTOIOBaHHSA, (UIBTPYBaHHS, LEHTPUPYTY-
BaHHS, BHIIAPIOBaHHA, NeperoHka). IloHATTs
pO3UMH, PO3YMHHUK, PpO3YMHEHA pPEYOBMHA,
KpUCTAJIOT1IpaT, eJEeKTPONITUYHA IUCOINallis,
€JIEKTPOJIIT, HEENEKTPOIIT, CTYIiHb EIeKTPO-
mucoriamii  (0e3
HOHHO-MOJICKYJISIPHE  PIBHSHHSL.

JIITHYHOL MIPOBECHHS
00YHCIIeHB ),
MacoBa dYacTKa pPO3YMHEHOI pPEYOBHHH Y
po3uuHi. BymoBa Moyiekyliu BOAM; BOJHEBHIA
3B’S130K 'y BOAl. 3abapBlICHHS 1HIUKATOPIB
(YHIBEpCaJIBHOTO, JIAKMYCY, GeHondTaneiny,
METUJIOPAHXKYy) B JTy)KHOMY 1

HeHTpanbHOMY cepenoBulax. Peakuii oOMiHy

KHCIIOMY,

MIDX €JIeKTPOJIITAMU y PO3UYHHI.

HOHHO-MOJICKYJISIPHI  PIBHSHHSA 32 MOJIGKYJSIPHUMH ~ PIBHSHHAMHU 1

MOJICKYJISIPHI PIBHSHHS 32 HOHHO-MOJIEKYJISIPHUMH PiBHSHHIMH.

Po3piznamu onHOPiAHI Ta HEOJHOPIAHI CyMillli PI3HUX TUIIB; po30aBieHi,

KOHIICHTPOBAaHi, HACH4YCHi, HEHACHYEHI PpO3YMHH; EJEKTPONITH ¢

HEEJIEKTPOJIITH, CUIIbHI Ta cJa0Ki eIeKTPOIITH.

Busnayamu MOXIHMBICTD nepe0diry peakiii oOMiHy MIX €JIeKTpOJIiTaMH B
PO3YUHI.

Ananizysamu BIUIUB OyI0BU PEYOBHH, TEMIIEPATypH, TUCKY (AJIs ra3iB) Ha
iX PO3YMHHICTB Y BOJi; MEXaHI3MHU YTBOPEHHS HOHIB MpH PO3UYMHEHHI Y
BO/Ii €JIGKTPOJIITIB HOHHOI Ta MOJIEKYJISIPHOI OYy0BH.

3acmocosysamu 3HaHHA 7151 BHOOPY-METOAY PO3ALICHHS OAHOPIIHOT a60
HEOJTHOPIIHOT CyMiIlli peYOBHUH.

2. Heopraniuna ximist




2.1. OcHOBHI KJ1aCH HEOPraHiYHHUX CIOJIYK

2.1.1.

Oxkcuan

BusnauenHs, Ha3Bu, kinacudikaiis OKCHUIIIB,
XIMIYHI BIACTHBOCTI COJIETBOPHUX OKCHIIB,
criocobu 100yBaHHS OKCH/IIB

Cknaoamu  XiMiuHI  (OpMyNIM  OKCHMIIB; pIBHSAHHA peakiii, sKi
XapaKTepU3yIOTh XiMiUHI BIACTHBOCTI COJNETBOPHUX OKCHUIIB (B3a€MOIIA 3
BOJIOI0, OKCHIAaMHM, KHCJIOTaMH, JyraMH), CHOCOOM JOOYyBaHHS OKCHIIB
(B3aemMomist TPOCTUX 1 CKJIAJHUX PEYOBUH 13 KHCHEM, pPO3KIJIAIaHHS
HEPO3YMHHHUX OCHOB, ACSIKHX KUCIIOT 1 COJICH Mij Yac HarpiBaHH:A).

Ha3zuseamu oxcuay 3a IXHIMH XIMIYHUMH (HOpMYTTaMH.

Busnauamu dbopmynu okcuniB cepes GOpMyN CIONYK 1HIIUX BHUBUYEHUX
KJIaciB.

Pospisnamu neconerBopHi (CO, N20, NO, SiO) i1 coneTBOpHI OKCUAU
(KucnoTHI, OCHOBHI, aM(oTepHi).

Ilopienurosamu 3a XIMIYHUMH BJIACTUBOCTSMH OCHOBHI, KHCJIOTHI Ta
am¢oTepHi (Ha mpukiIaaax okcuaiB L{luaky Ta ATIOMIHIIO) OKCUAIM.

Bcmanoeniosamu 3anexxHICTh BIACTUBOCTEH OKCHJIIB BiJl THITY €JI€MEHTa 1
XIMIYHOTO 3B’SI3KY B CITOMYIIL.




OcHoBU

Bu3HauenHss (3aragpHe Ta 3 TONISAIY
€JIEKTPOIITUYHOT Jrcortianii), Ha3BHU,
knacudikailis, XiMigHI BJIACTHBOCTI, CIOCOOH

I[O6YBaHH$I OCHOB

Ckradamu XiMiuHI (OpMYJIM OCHOB; PIBHSHHSI PEakIliii, sIKi XapakTe-
PHU3YIOTh XIMIYHI BJIACTUBOCTI JIYTiB (B3a€MO/Iisl 3 KHCIIOTHUMHU OKCHIAMH,
KHCJIOTAMU Ta COJIIMH B PO3YMHI) Ta HEPO3YMHHHUX OCHOB (B3a€MOJIS 3
KHUCIIOTaMH, PO3KJIaIaHHA Mij Yac HarpiBaHHs), CIOCOOM JOOyBaHHS JYTiB
(B3aeMOist Ty XKHHUX 1 JIy>)KHO3EMENbHHUX (KpIM Martiro) METajiB i3 BOOIO,
OCHOBHMX OKCHJIIB JIy’)KHUX 1 JIy’)KHO3EMEJIbHHX E€JIEMEHTIB i3 BOJOI0) U
HEPO3YMHHUX OCHOB (B3a€MOJIisI COJICH 13 JTyraMu B PO3YHHI).

Ha3zueamu ocHOBH 32 iXHIMU XIMIYHUMHU (POPMYIIaMH.

Busnauamu ¢dopmynu ocHOB cepell (GOpMYJ CHONYK IHIIUX BHBYSHHX
KJIACIB.

Pospizuamu po3unHHI (JIyrv) Ta HEPO3UMHHI OCHOBH.

Tlopienrosamu XiMiduHI BIACTUBOCTI PO3YMHHUX (JIYTiB) 1 HEPO3ZUMHHHX
OCHOB, X JIif0 Ha 1HIUKATOPH.

Kucnoru

Bu3HauenHss (3aragpHe Ta 3 TONISAIY
€JIEKTPOJIITUIHOT Jycortianii), Ha3BHU,
knacudikailis, XiMigyHI BJIACTHBOCTI, CIOCOOH

I[O6YBaHH$I KHCJIOT

Ckradamu  XiMiuHI ~ (OPMYJIM  KHUCIIOT;, DIBHAHHS  pEakiii, sKi
XapaKTEepU3yIOTh XIMIYHI BJIACTUBOCTI KHUCIOT (Ais Ha 1HIUKATOPH,
B3aEMOJIiSl 3 METajJaMH, OCHOBHUMH OKCHIAMH, OCHOBaMH Ta COJISIMH B
po3unHi) Ta crmocobu ix m00yBaHHS (B3a€MOJisl KUCIOTHUX OKCHIIB 13
BOJIOIO, HEMETAJIIB 13 BOJHEM, COJICH 13 KHCIIOTaMH).

Hazusamu xuciaoTu 3a iIXHIMH XIMIYHUMH (popMyTamH.

Busznauamu dopmynu xucior cepen GOpMya CHONYK IHIIUX BHBYESHHX
KJIaCiB, BAJICHTHICTh KUCJIOTHOTO 3JIMIIKY 32 (POPMYJIOK0 KHUCIIOTH.

Pospiznamu xucnotu 3a CkiIagoM (OKCHUTEHOBMICHI, OE30KCHIEHOBI),
3MATHICTIO [0 €JEKTPOJITHYHOI jaucomiamii (CwibHI, ciaa0ki) Ta
OCHOBHICTIO (OHO- 1 0araTOOCHOBHI), 3a CTIHKICTIO (CTIMKI 1 HECTIHKi),
JETKICTIO( JIETKI 1 HEJETKi).
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Comi Busnauennss (3aragpHe Ta 3 TOTISLY
€JIEKTPOIITUYHOT Jrcortianii), Ha3BHU,
knacudikailis, XiMigHI BJIACTHBOCTI, CIOCOOH
noO0yBaHHS cojeit

Ckradamu XiMiuHI (OpPMYJIM CEpelHIX Ta KHCIHUX COJICH; pIBHSIHHS pe-
aKIi, SKi XapaKTepHu3yrTh XIMIUHI BJIACTHBOCTI CEpEIHIX cojiel (B3ae-
MOJIisl 3 METaJlaMH, KUCJIOTAMU — XJIOPHIHOIO, CYJIb(aTHO, HITPATHOIO,
Jyramu, COJIIMU B PO34YHHI) Ta COCOOU iX JOOYBaHHA (B3a€MOJisl KHCIOT
13 MeTajaMd, OCHOBHUX OKCHUJIIB 13 KHCIOTaMH, KHCIIOTHHX OKCHIIB 3
Jyramu, JIyTiB 13 KHCIOTaMH, COJICH 13 KHCJIOTaMH, COJeH i3 Jyramw,
KHCIIOTHUX OKCHIIB 3 OCHOBHHMHM OKCHIAMH, COJIEH 13 COJAMH, COJEH 13
MeTajamMH (peakiii 341CHIOITh Y PO3YMHAX ), METAJIB 13 HEMETaJIaMH).

Ha3useamu cepeHi Ta KHCIi COJi 32 IXHIMU XIMIYHUMHU (POPMYITaMHU.

Busnauamu dbopmMynu cepefHiX Ta KHCIHX coJiel cepen GopMys CIOIyK
IHIIUX BHBYESHHX KJIACIB.

Pospizuamu 3a ckiiagoM cepesiHi Ta KUCI COi.

AmdortepHi crionyku | SABume  amdorepHocTi  (Ha  MpUKIAAax
OKCHJIIB 1 TJPOKCUIIB); XiMiuHI BJIACTUBOCTI,
criocobu no0yBaHHS amdoTepHUX
TiAPOKCUIIB

Cknadamu piBHSHHS peakiiil, sKi XapaKTepU3yIOTh XIMIYHI BJIACTMBOCTI
OKCHIB 1 TriApokcuaiB AmomiHito Ta L{uHKy (B3aemMollis 3 KHCIOTaMH,
Jyramu) Ta cnocoOu noOyBaHHA TiApokcuaiB AmoMiHilo 1 LluHKy
(B3aemopmist coyeif IIMX EJEMEHTIB i3 JIyraMd B PO3YHHI, AITIOMIHATIB 1
IIUHKATIB 13 KHCJIOTAMH).

['eneTnyHi 3B’SI3KM MK KJIJacCaMU HEOPraHIYHUX CHOIYK

Cknadamu PIBHSAHHS peakiiii B3aeMoJlii MK HEOPraHIYHUMHU CIIOJIyKaMH
pi3HUX KJIaciB.

Tlopisnioeamu XiMiuHI BIaCTUBOCTI OKCH/IIB, OCHOB, KUCIIOT, aM()OTEPHUX
T1IPOKCUIIB, COJIEH.

Yemanosmosamu 3B’SI3KM MK CKIaJOM 1 XIMIYHMMH BJI4CTUBOCTSIMH
OKCH[IIB, KHUCIIOT, OCHOB, aM(OTEpPHHUX TiIPOKCHJIB, COJeH; TI'€HETHUYHI
3B’SI3KM MK MPOCTUMHU PEUOBHHAMH, OKCHUIAMHU, OCHOBaMH, KUCIOTaMH,
aM(OTEPHUMHU TiIPOKCHIAMH, COJISIMH.

2.2. MeraJgivHi eJieMeHTH Ta ixXHi cmoayku. Meraan
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2.2.1.

3araipHi BIIIOMOCTI
PO METaJIIuHI
€JIEMEHTH Ta
METaIHN

[TonoxeHHs ~ METaJIYHUX  E€JIEMEHTIB Y
MepioANYIHIN CHCTEMI; 0COOIMBOCTI
€IEeKTPOHHOI OyJOBH aTOMIB  METalliqHHX

€JIEMEHTIB; 0COOJIMBOCTI METAJIYHOTO 3B’SI3KY;

3araibHi  (I3MYHI Ta XIMI4HI BJIACTHBOCTI
MeTaliB, 3arajbHi crocodu ix noOyBaHHS; psj
AKTUBHOCTI METaJliB; SIBHINE KOPO3ii, criocoOun
3ax¥CTy METAIIB B/l KOPO3ii; CIUTaBH HA OCHOBI

3aiti3a (4aByH, CTab).

Busnauamu monoxxeHHsI METAIIYHUX €JIEMEHTIB y MEPIOAUYHIN CHCTEMI.

Xapaxmepuzysamu METaTIYHHNA 3B'SI30K, METATIYHI KPUCTAIIYHI IPATKH,
(i3U9HI BIACTUBOCTI METAJIB.

Pospisnamu wmetaniyHl Ta HEMETaliuHI €JIEMEHTH 3a EJIEKTPOHHOIO
OyI0BOIO aTOMIB.

Cknadamu eneKTpoHHI (GOPMYJIH aTOMIB METaJiYHUX EJIEMEHTIB —
Jlitiro, Harpito, Marnuiro, Amominito, Kamiro, Kamsiito, ®@epymy;
PIBHSHHSI peakxiliii, sIKi XapaKTepH3yIOTh XIMIUHI BJIACTUBOCTI METAaJliB
(B3aeMoOJIisl 3 KHCHEM, TaJIOT€HAMH, CIPKOIO, BOJIOI0, PO3YMHAMHU KHCIIOT,
JYTiB Ta COJIeH) 1 crocoOu iX HoOyBaHHS (BiTHOBJIEHHS OKCHIIB KOKCOM,
kapOoH(Il) okcuaoM, BogHEM, MeTamoTepMis (aTIOMOTepMis)); PIBHIHHS
peaxiiii, siki BifOyBarOThC MiJl Yac BUPOOHUIITBA YaBYHY 1 CTai.

Tloscniosamu 3aNeXHICTh XIMIYHOT aKTUBHOCTI METAJIIB BiJl €IEKTPOHHOT
OyZ0BH X aTOMiB; CyTh KOpO3ii MeTajiB; XIMI4HI MMEPETBOPEHHS Mija yac
BUPOOHUIITBA YaBYHY 1 CTaJIi.

Ilpoenosysamu MOXIUBICTh Tepeliry XIMIYHHMX peakiii MeTamiB 13
BOJIOI0, PO3UYNHAMHM KHUCIIOT, COJICH, JIyTiB.
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2.2.2. JIyxHi Ta XiMiuHI BIAaCTHBOCTI HATpiIO, Kaliro, MarHiw, | Xapakmepuszysamu monoxenHs Hatpiro, Kamiro, Marnito, Kambltito B
JTy’KHO3EMEJIbHI KaJIbIII0; Ha3BH Ta opmyn HaﬁBa)KHHBiHI?IX nepioguyuHid cucreMi, (Pi3UUHI BIACTUBOCTI HATPIIO 1 Kallllo, MarHito i
eJIEMEHTH CHOIYK JIY’KHAX 1 JTy)KHO3CMCIBHUX CICMCHTIB, | yanpiiijo, BMAM TBEPAOCTI BOAM — THUMYacoBy, ab0 KapOOHATHY;
3aCTOCYBANIA - CTIOMYK .HanHO’ 'Kamlo, NOCTifiHy, 3arajbHy; 3acTocyBaHHA OKcuaiB Marnito 1 Kansiito,
Marsito, Kanbmito; ximiuni ¢opmynu i Ha3BH | ) ) : . ) )
HaWBaXIUBIIINX KaldiiiHUX MOOpHB; TBEPHAICTh Flﬂpf)KCHﬂlls_ Hanl'IO’ Kam}f)’ MarHHO. 1 Kanblito;—skicte—BrABRSHILE
BOM;stkicHe BrsBieHpitonis-Harpito, Kanito, | HoHBHarphoKanior Marnio-+anbHite:
’ Cknadamu enektponHi popmynu aromis i WoHiB Hatpiro, Kamiro, Mar-
Hito, Kanbwito; piBHSHHS peakiii, siKki XapakTepu3yroTh XiMiuHI BJIacTHU-
BOCTI HATPIil0, Kalifo, MarHiro, KajbIlil0 (B3aEMOJis 3 KHUCHEM, rajore-
HaMH, CipKOI0, BOJIOIO), OKCHIIB 1 rimpokcuniB Harpiro, Kamiro, MarHito,
Kanpmiro; piBHSAHHS peakiliid, sKi BUKOPUCTOBYIOTH JJIsl 3MEHIIEHHS a00
YCYHEHHS TBEPAOCTI BOJH (KU ATIHHSM, TIOJAaBAaHHSIM COIU ab0 BaItHa).
2.2.3. AnromiHii XimiuHi BJIACTUBOCTI, noOyBaHHS — Ta | Xapakmepusysamu TIOJOXEHHS AJIOMIHIIO B TEpiOAWYHIN cucTeMi,

3aCTOCYBaHHsI aJIIOMiHIIO; Ha3BH Ta (hopmyin
HaWBKJIMBIIINUX CIOJIYK AJIFOMIHIIO.

GI3UYHI BJIACTUBOCTI ATIOMIHIIO, OKCHAY Ta TIAPOKCHAY AJFOMIHIIO,
3aCTOCYBaHHS aJIIOMIHIIO.

Crkraoamu enexTpoHHi (opMmynu aroma i HoHa AJIOMIHIIO; PIBHSHHS
peaxiiii, ki XapaKTepu3yrTh XIMIYHI BIIACTUBOCTI AJTFOMIHIIO (B3a€MOJIist
3 KHCHEM, rajoreHaMH, CipKOIO, PO3UMHAMH KHCJIOT, JyTiB Ta COJICH),
aM(pOTEepHICT, OKCHUAY Ta TiAPOKCUAYy AloMiHIIO (B3aeMmomis 3

OCHOBHHMMMH Ta KHCJIOTHHMMHU OKCHIAMH, KHCJIIOTaMHU Ta nyraMH).
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2.2.4. depym XiMiyHI BJIACTUBOCTI Ta M0OyBaHHS 3ami3a; | Xapaxmepuszysamu mnonoxeHHs @epyMy B mepiogudHiii cuctemi, Gi3udHi
Ha3BU Ta (HOPMYJIM HAWBAKIIMBIIMIUX CIOJYK | BIAaCTHBOCTI 3ajiiza, okcumiB 1 rigpokcuais Depymy(Il) 1 (IID);
@depyMy; 3acTOCyBaHHS 3aji3a Ta CIONYK | 3acTocyBaHHs 3amiza Ta cnoiayk @epymy(Il) 1 (III); ¢izionoriuny poib
depymy. itonis depymy (Fe?" i Fe*).
Crnaoamu enexTpoHHy dopmyiny aroma depymy; piBHSHHS peakiliid, sSKi
XapaKTepU3ylTh XIMIYHI BIACTHUBOCTI 3aii3a (B3a€MOJis 3 KHCHEM,
XJIOPOM, CIPKOIO, BOJISHOI TApOI0, PO3YMHAMHU KHCIOT Ta COJICH,
pkaBiHHs), okcunaiB 1 rigpokcunis Depymy(Il) i (III) (B3aemomis 3
kucnoramu), coneit @epymy(Il) 1 (II) (B3aemomis 3 po3yMHAMH JIYTiB,
KHCIIOT, colieit), B3aemonepeTBopeHHs crioinyk @epymy(Il) i depymy(I1D).
2.3. Hemeranivni eemeHTH Ta ixHi cnoyku. Hemeranu
2.3.1. lanorenun XimiuHi hopmynm Gropy, Xiopy, Opomy, oxay; | Ckradamu pIiBHSIHHS PEaKIid, XapaKTepHUX I XJopy (B3aemomis 3
xiMmiuHi  Gopmynmu, Ha3zBu Ta  (i3WYHI | METAIaMH, HEMETajlaM{, BOJIOI0), TIIPOTEH XJIOPHIY 1 XJIOPUIHOI
BJIACTUBOCTI HalBayKIMBIIIUX CHOJYK | KUCIOTH (B3a€MOJis 3 MeTaJlaMH, OCHOBHUMH OKCHIAMH, OCHOBAMH,
rajioreHiB (TiAPOT€H XJIOpUIY, TaJOTeHiNIB | aMPOTEpHUMH CIONyKaMH, COJSIMH); pPIBHSHHS peakiliii 100yBaHHS
METaNIuYHUX €JIEMEHTIB); cocoOu N100yBaHHS B | TAPOTEH XJIOPUIY B 1a00OpaTopii.
nabopaTopii Ta XIMi4HI BIACTUBOCTI XJIOPY, _ o ) )
Ilopisniosamu XiMiYHy aKTUBHICTh TaJIOTEHIB.
TIIPOTEH XJIOPUAY 1 XJIOPUAHOI KHCJIOTH, . o '
. - . Xapakmepusyeamu HaWBaXIUBIIII Taly3i 3aCTOCYBaHHA XJIOpY (K
HaMBaXJIMBIIII Taly3i 3acTOCYBaHHS XJIODY, ‘ . . ‘
. . o OKHCHHKA, y BHPOOHHIITBI OpPraHiYHMX 1 HEOPraHIYHUX PEUOBHH),
T1IpOTeH XJIOPUAY, XJIOPUIHOI KUCIOTH; SIKICHA | ) _
. . TIIPOTeH XJIOPHIY, XJIOPHIHOI KUCIOTH (y BHPOOHHIITBI ILIACTMAC, IS
peaxiiist Ui BUSIBJICHHS XJIOPHI-10HIB. ) } ) ._
NOOYBaHHSI XJIOPHIIB), XJIOPHUAIB (HATPI XJIOpHUIY — XapyoBOi
MIPUIIPaBH, AJs1 J0OYBaHHSA XJIOPY, HATPiIO, HATPIN T1IPOKCHULY, COAH).
3acmocosysamu 3HaHHA NJ1s1 BHOOPY-€HO€66Y BUSABIICHHS XJIOPHU/I-10HIB Y
PO3UHHI.
2.3.2. | Okcuren i Cynbdyp | XimiuHi ¢GOpMyIu KHCHIO, 030HY, Cipku Ta | Cxradamu PIBHSAHHS pPEakiliid, XapaKTepHUX UIsI KUCHIO (B3aeMoIis 3

HallBaxuBimmx  cnoiayk — Okcureny i

Cynbtypy; ¢i3uuHi Ta XiMIUHI BIaCTUBOCTI

METajlaMu, CIIOJIYKaMH HEMETATIYHUX €JIEMEHTIB 3

[pporeHom), cipku (B3aeMomiss 3 MeTalaMu, IESKUMH HEMETalaMu),

HEMCTaJ1aMU,
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KHCHIO, O030HYy, Ccipku, okcuaiB Cynbdypy,
cynbdaTHOI KHCIOTH, CyJabdariB; crnocodu
no0yBaHHS KHCHIO B naboparopii;

HaWBaXJIMBIIII Tally3l 3aCTOCYBAaHHS KHCHIO,

030HY, CIpKH, Cynb(aTHOI KHUCIOTH Ta

cynb(hariB; SKiCHa peakKIlis ISl BHUSBICHHS
Cynb(ar-ioHiB.

okcuniB  Cynwsbypy (B3aemMomisi 3 BOJOIK, OCHOBHMMH OKCHIAMHU,
OCHOBaMH), CyJb(}AaTHOI KHCIOTH (B3a€EMOis 3 MeTallaMH, OCHOBHUMU
OKCHJIaMH, OCHOBaMH, aM()OTEPHHUMH CIIOIyKaMH, COJISIMH); PIBHSHHS
peaxiiif JoOOyBaHHS KHCHIO B TJaOOpaTopii, yTBOPEHHS 1 PO3KJIaay 030HY.

Ilopisniosamu ckiaj, XiMiYHy aKTUBHICTh KHCHIO i O30HY.

Xapaxkmepuszyeamu HAWBXJIMBIII Taly3l 3aCTOCYBaHHS KHCHIO (SIK
OKHCHHKA), 030HY (3HE3apa)K€HHsI BOJIN), CIpKH (100yBaHHS CyiIb(haTHOT
KUCIIOTH; BHUPOOHUITBO TYyMH, CIPHHKIB, NMPOTHU3AMaJIbHUX MpENaparis,
KOCMETHYHUX  3ac00iB),  cynbdaTHOl (BUpOOHMIITBO
MiHepalbHUX TOOpPHUB, BOJOKOH) Ta cynbdatiB (rinc — y OyAiBHHUIITBI,

KHCJIOTH

MEIULUHI; MITHUM Kynopoc — Juis O0poThOM 31 IIKIJTHUKAMH POCIIHH,
IIPOTPABJICHHS ACPEBUHN).

3acmocosysamu 3HAHHS OIS BHOOPYy—€HOEO6Y BUSBICHHS KHCHIO Ta
cynbdar-ioHiB (y po34MHi), CIOCOOIB 30MpaHHS KUCHIO (BUTICHEHHSIM
NOBITPs 200 BOAM).

2.3.3.

Hirporen i ®ocdop

Ximivni ¢opmynu azoty, ¢ocdopy (Oinoro i

YEpPBOHOTO), HaBaKJIMBIIINX CTIOTYK
Hitporeny 1 ®ocdopy; ¢izuuni Ta xiMiuHi
BJIACTUBOCTI  a30TYy, YEPBOHOTO
¢dochopy, nitporen(Il) oxcuay, nirporen(IV)

okcuny, pochop(V) okcuay, amoHiaky, conei

outoro i

aMOHII0,  HITPAaTHOI ~ KUCJIOTH,  HITpaTiB,
optodocdarHoi optodocdaris;
croco0u 0O0yBaHHS aMOHIaKy, HITpPaTHOI Ta
oprodocdarnoi naboparopii,

HallBaXJIMBINII Taily3i 3acTOCYBaHHS a30Ty,

KHCJIOTH,
KACIOT Yy
aMOHIaKy, HITpAaTHOI  KHUCJIOTH, HITpaTiB,

oprodocharHoi  KUCIOTH, opTodocdaris;
SIKICHI peaKIlii 1715 BUSBJICHHSI IOHIB aMOHIIO Ta

Ckraoamu PpIBHSHHS pEaKIliid, XapakKTepHUX s a3oTy 1 docdopy
(B3aeMoiis 3 MeTalaMH, IeIKAMHU HeMeTalaMH), aMOHiaKy (B3aeMoIis 3
KHCHEM, BOJIOIO, KHCJOTaMH), COJIeH aMOHiI0 (B3a€MOis 3 JyraMu,
COJISIMH), HITPAaTHOI KHCJIOTH (B3a€EMOisi 3 MeTajaMH, OCHOBHUMU
OKCHUJaMH, OCHOBaMH, aM(POTEPHUMH CIIOTYKaMH, cOJsiMH), HiTporeH(IV)
okcuny T1a (dochop(V) okcumy (B3aemMofisi 3 BOAOK, OCHOBHUMH
OKCHJIaMH, OCHOBaMH), opTodochaTHOI KHUCTOTH (B3a€MOJIIS 3 METalaMH,
OCHOBHHMHU OKCHJAMH, OCHOBAMH, COJISIMH); DIBHSHHS peaKIii, sKi
XapaKTepU3yIOTh B3a€EMOIIEPETBOPEHHS CEpPe/IHIX 1 KUCIUX opTodochaTis;
PIBHSHHS PEAKI[iii TEPMIYHOTO PO3KIALy COJIeH aMOHII0 (XJIOpHIY,
HiTpaTy, KapOoHaTy Ta TiIporeHKapOOHaTy) Ta HITPATiB; pIBHIHHS
peakiiii 100yBaHHS aMOHIaKy, HITpaTHOi Ta opTodocdaTHOI KHUCIOT Y
nmabopaTopii.

Xapaxkmepuszysamu ckinan 1 OynoBy mpoctux pedoBuH Docdopy
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oprodochar-ioHiB.

(uepBoHOTO 1 Oinoro ¢ocdopy), HaAMBAXIMBIII Taly3l 3aCTOCYBaHHS
a30Ty (BUPOOHHUIITBO aMOHIaKy,
aMoHiaky (moOyBaHHs HITpaTHOI
HAIIATUPHOTO CIHPTY), HITPATHOI KHUCIOTH (BUPOOHUIITBO 10OPUB,

CTBOPEHHS HHU3BKUX TEMIIeparyp),

KHCIIOTH, BHUPOOHMIITBO JT0OPUB,
BUOYXOBUX PEUOBHH, HITPOT€HOBMICHUX OpraHiuHUX CIONYK), HITpaTiB
(BUpOOHHUITBO 10OpHB, BUOYXOBUX PEUOBHH), OpTOhOChHATHOI KUCIOTH
Ta oprodocdaTiB (BUPOOHHLITBO TOOPUB).

Ilopigenioéamu XiMi4Hy aKTUBHICTh a30Ty, YePBOHOTO 1 6is10oro docdopy.

3acmocosysamu 3HaHHA IS BHOOPy—cHO€06Yy BUSBICHHSI aMOHIAKY,
HoHiB amMoOHit0 Ta opToocar-ioHiB (y pO3UHHI).

2.3.4.

Kap6own 1 Cuminiit

IIpocti  peuyoBHHM
aacopOuiHi

Kap6ony;
BJIACTUBOCTI

agcopOrris,
AKTHBOBAHOTO
BYTiUIsA; XiMiuHI (OpMYyJIM HaHBaKIMBIILINX
cnonyk Kapbony 1 Cunimito; ¢isuuni Tta

XIMIYHI ~ BJIACTUBOCTI  BYTJICIIO, CHIIIIIIO,
okcuniB KapOony, kapOonariB, cuminii(IV)
OKCHUJIy, CHJIIKaTHOI KHCJIOTH, CHJIIKATIB;
cmocobu no0yBaHHS oOkcuaiB Kapbony B
naboparopii, ramysi
3aCTOCYBaHHS alMa3zy, TpadiTy, akTHBOBAHOTO
Kapbony, xapOoHarTis,

cummii(IV)

HaWBaXJIUBIILI

BYTULIS, OKCHIIB

riiporeHkapOoHaris, OKCHJY,

CWIIKATIB;, SKICHI peakiii i BHSBJICHHS

KapOOHAT- 1 CHJIIKAT-10HIB.

Cknaoamu pIBHSHHA peaklid, XapaKTepHUX Ui BYIJIELIO 1 CHIILIO
(B3a€MOIisl 3 aKTUBHUMH METAJIaMH 1 HEMETaJaMH, OKCUIAMH METATIYHUX
enemeHTiB), kapOoH(II) oxcumy (B3aeMomis 3 KHCHEM, OKCHIAMH
METaIYHUX eNeMeHTIB), kapOoH(IV) okcumy (B3aeMo/Iist 3 BOJIOIO, OCHOB-
HUMH OKCHIAaMH, Jyramu, Byrienem), cumimii(IV) okcuay (B3aemomist 3
OCHOBHHMH OKCHJIaMHU, JIyTaMH); PIBHSHHS peakiliii B3a€EMOIIePETBOPEHHS
CcepelHiX 1 KHCIMX KapOOHAaTiB, TEPMIYHOTO PO3KiIaay KapOoHaTiB 1

rigporeHkapOoHariB, 100yBaHHs okcuaiB KapOony B maboparopii.

Xapaxmepusysamu ckiaj, OynoBy 1 (i3WUHI BIACTUBOCTI MPOCTUX PEUO-
BuH KapOony (rpadirt, anmas, kapOiH), HaWBaKIUBIIII Tady3l 3aCTOCY-
BaHHs aiMa3y (y pi3aibHUX 1 NUTIQYBaIbHUX 1HCTPYMEHTax), rpadity (y
BUPOOHUIITBI OJIBIIIB, €JIEKTPOIiB), AKTHBOBAHOTO BYTULIS (B MEIUIUHI,
y TpOTHUTa3ax, g o4HIleHHs Boau), okcuaiB Kapoony (CO sik BigHOB-
HUK, CO2 — y BUPOOHUITBI COAM, IyKpPY, FA30BaHUX HAIOiB, HAIIOBHIO-
Ba4 BOTHETAaCHMKIB), HAaTpiil rigporeHkapOoHaTy, kapobonaris KanpIito ta
Hatpiro, curimii(IV) okcumy (BUpOOHHITBO CKJIa, OyIiBETLHUX MarTepi-
aiB), CHJIIKaTiB (CKJIaI0B] IEMEHTY, KepaMiKH, MMOPLENSHH, PiKe CKIIO).

3acmocoeysamu 3HaHHS 1 BHOOpy—eHoeoby BUsABICHHS KapOoH(IV)
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OKCHIy, KapOoHaT- 1 CHITIKaT-10HIB (Y pO34uHi).

3. Opraniuna

Ximis

3.1.

TeopeTnuHi OCHOBU

OpraHiuHoi XiMii

HaiiBaxxnusini
HIYHI CHOJYKH;
OpraHiuHi CIOTYKH.

eJIEMEHTH-OPTaHOTeHH, Opra-
NPUPOAHI Ta CHHTETUYHI

Busnauamu naiiBaxxnuBimn enemenTtu-opranorenu (C, H, O, N, S, P).

Pospisnamu 3a xapakTepHUMH O3HaKaMu HEOpraHiuyHi H oOpraHiyHi
CTHOJYKH, IPUPOHI Ta CHHTETUYHI OPTaHIYHi CIIOTYKH.

MonekynsipHa OynoBa OpraHIYHUX CITOJYK.
XiMIYHAN 3B’SI30K Yy MOJIEKYJIaX OpPTraHivYHHX

CIIOJlyK:  CHEpris, MJOBXHHA, MPOCTOPOBA
HaNPSMIICHICTb, MOJSPHICTb. G-3B’S30K 1 T-
3B’s30K. OpmuHapHWiA, KpaTHi (TOABIHMY,

MOTPIHHUI), apOMAaTUYHHI 3B’ I3KH.

Xapaxmepuszysamu  KpaTHICTb,  TOJSpHICT  a00  HEMOJSIPHICTH
KOBQJIEHTHOTO 3B’SI3KY B MOJICKYJIaX OpPTaHIYHUX CIIONYK, G- 1 T-3B 30K

3a CIIOCOOOM yTBOPEHHS.

Ilopieniosamu onuHapHi, MOJBINHI, MOTPiHI Ta apoMaTHYHI 3B’SI3KU 3a
SHEPTI€IO0 1 TOBKUHOIO Ta IIPOCTOPOBOIO HAMIPSMIIEHICTIO.

Amnanizyeamu peakuiiHy 37aTHICTh OPTraHIYHMX CIHOJYK 13 PpI3HUMH
TUIIAMH 3B’ SI3KIB.

INOpuauzaris enekTpoHHUX opOiTaneil aroma
Kap6ony; sp’-, sp*-, sp-ribpuamsarii.

Busnayamu tunum ribpuamsanii Ta MPOCTOPOBY OpIEHTAIIO TiIOPUAHUX
eJIeKTpOHHUX opOitaneii aromiB KapOoHy B Mojekynax oOpraHiyHHX
CTIOJTYK.

Knacudikariist opraHiqyHUX CIOJIYK 32 OyI0BOIO
KapOOHOBOTO JIAHITIOTa i HasBHICTIO
XapaKTepUCTHUUHUX ((PYHKIIOHAIBHUX) TPYII.

KnacudikyBati opraniuHi croiyku 3a Oym0BOIO KapOOHOBOTO JIAHITIOTA
Ha HACWYCHI BYTJICBOJHI alMKIiUYHOI Oy/OBH — ajlkaHU, HEHACHUYEHI BYT-
JICBOJIHI alUKIIIYHOI OyOBM — aJKEHW, aJKiHW, IHKJIIYHI BYTJICBOJIHI —
[UKJIOAJKAaHU Ta apeH’; 3a HAsSBHICTIO XapaKTepUCTHUHUX ((PyHKINIO-
HaJbHUX) TPyNn HAa COUPTH, (GEHON, TaJoreHOAIKaHH,
KapOOHOBI KUCJIOTH, €CTEPH, aMiHU, aMIHOKHCIIOTH.

albaeriau,
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SIBuIle TOMOJIOTIi; TOMOJIOTH, T'OMOJIOITYHMM
psia, romonoriyda pizHuis. Kmacu opranigyamx
CHONYK. 3aranbHi (QOpPMYJIH TOMOJIOTIYHHX
PAIIB 1 KJIaciB OPTaHiYHUX CIOIYK.

Busnauamu roMOJIOTH BYTJICBO/IHIB Ta iX MOXIIHUX.
Pospiznamu roMONOTi4HI PSIU 1 KJIACH OPraHiYHUX CIIONIYK.

Ycemanoeniosamu BIANOBIAHOCTI MK NPEJICTaBHUKAMU TOMOJIOTIYHHUX
pAAiB Ta IX 3araJbHUMH (HOpMyJIaMH, KJIacCaMH OPTaHIYHHUX CIIONYK Ta iX
XapaKTepUCTHYHUMH ((PYHKIIOHATBHIMH ) TPYIAMH.

[TonsTTs MepBUHHUN (BTOPUHHUMN, TPETUHHUH,
yeTBepTUHHUI) atom KapOony.

Busnayamu y MoaeKyaax OpraHiyHHX CIOJYK Pi3HOI OyJIOBU NMEPBUHHHUH,
BTOPUHHUM, TPETUHHUM, YeTBEepTUHHUI aTomu KapOoHny.

HomeHnknatypa opraHiuyHuX CHOJYK.

Ha3zusamu  opraniuyHi CHOJIYKH 3a
BHUKOpUCTOBYIoun HOMeHKIatypy [UPAC.
Cknadamu cTpyKTypHi (GOPMYJIH OpraHIYHUX CHOJYK 32 Ha3BaMU 3TiIHO 3
HomeHknarypoto [UPAC.

CTPYKTYpPHUMH  (hOpMyJIamMH,

SBumie i3omepii, i130MepH, CTPYKTypHa Ta
pocTOpoBa (T€OMETPUYHA, a00 yuUC-MpPaHc-)
130Mepis.

Busnayamu 13oMepHu 3a CTPYKTYpPHUMH (POpMYyIIaMu.

Pospiznamu cTpyKTypHi Ta IpOCTOPOBIi (reomMeTpuyHi, abo yuc- 1 mparc-)
130MepH.

Yemanosnrosamu BIIMIHHOCTI MIX 130MepaMH 1 TOMOJIOTaMU 3a: SIKICHUM
1 KITBKICHUM CKJIaJI0M, OyI0BOIO MOJIEKYJT.
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B3aemMHunii BB aTtomiB abo Tpym aToOMiB y
MOJIEKyJIaX OpraHiYHUX CIIOJYK.

Yemanoeniosamu 38’830k MK OyJOBOIO 1 BIACTUBOCTSMU OPTaHIYHHUX
CIONYK 3 YypaxyBaHHAM TMEPEepO3MOALTy €NeKTPOHHOI TYCTHHHM Ha
MpUKIaNax MporeHy (NMpHeTHAHHS TaJOT€HOBOJHIB Ta BOJM 3TiAHO 13
npaBwioM B. MapkoBHUKOBA); cliUPTIiB (MOAIOHICTE A0 KUCTOT); GEHOTY
(KUCIIOTHI BIACTHBOCTI, 3IaTHICTh IO PeaKIlii 3aMillleHHs] Yy OCH36HOBOMY
KUTBIN); HACHYCHHX OJHOOCHOBHX KapOOHOBUX KHCIOT (KUCIIOTHI
BJIACTHBOCTI), aMiHIB (OCHOBHI BIIACTHUBOCTi, 3JaTHICTh aHUIIHY [0
peaxIliii 3aMimeHHs y 0€H3eHOBOMY KIJIBII1).

Ananizyeamu XiMidyHy OYZOBY OpTaHIYHUX CIIOJNyK, BHUKOPHUCTOBYIOUH
ocHOBHI ToyioxkeHHs Teopii O. Bytnepora.

IIpocno3zysamu peakuiiiHy 3/1aTHICTh OpPraHIYHHUX CIIOJIyK, BUKOPUCTOBY-
FOUYH TIOHATTS PO B3a€EMHUH BIUTMB aTOMIB 200 TPYIT aTOMIB Y MOJICKYJIax.

Knacudikamist XiMiYHUX peakliid B OpraHidyHii
ximii  (peakmii TpUETHAHHSA, 3aMIIICHHS,
13oMepu3artii).

Knacugixysamu peakiii 3a y4acTIO OpraHIYHHX CIOJYK (3aMillleHHS,
TIPUETHAHHS, BIIETUICHHS, 130MepH3ariii).

Yemanoeniosamu 38’13k Mixk OyZJOBOIO MOJIEKYJI OPTaHIYHUX CHOJYK Ta
iX 3aTHICTIO BCTYTATH B PEAKIii IIEBHOTO TUITY.

3.2. ByrueBoani

3.2.1.

Ankanu

3aranpHa GopMyIa ankaHiB, X HOMEHKJIATYpa,
i3omepist, OymoBa MoJieKkyJ, pi3uuHi Ta XiMidHI
BJIACTUBOCTI, crocoOu mg00yBaHHS, 3acTOCY-
BaHHS.

Haszueamu nepuri 10 mpeacTaBHUKIB TOMOJIOTIYHOTO psAy aNKaHIB 3a
Homenknaryporo [UPAC.

Cknadamu MOIIGKYJISpHI Ta CTPYKTYypHI (OPMYJH ajKaHIiB; pPIBHSHHS
peaKIiif, Mo XapaKTepu3ylOTh XIMiYHI BIIACTHBOCTI ajKaHIB (peaxiis
3aMIIeHHS Ha TIPUKJIAAl XJIOPyBaHHSA METaHy, TOBHE OKHMCHEHHS ajKaHiB
a00 YacTKOBE OKHCHEHHsI METaHy, TEPMIYHHI PO3KJIaj] METaHy, KpEKiHT,
130Mepu3ariis ankaHiB), jJabopaTOpHM crocid m00yBaHHS MeTaHy (3
HATpIii aneTaTy, aloMiHii KapOigy).

IMoscuiogamu SBUINE Sp°-TiOpUIM3alii €1eKTPOHHMX OpOiTaneill aToMis
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KapOony B MoJiekynax ankaHiB.

Ilopieniosamu Pi3MdHI BIACTUBOCTI aJIKaHIB Ha MPHUKIAII X TeMIeparyp
KHUITIHHS 1 TIJIaBJICHHS.

Obrpynmosgysamu 3aleXHICTh MK arperaTHUM CTaHOM 3a HOPMaJIBHHUX
YMOB, TeMIlepaTypaMH TUIABJICHHS 1 KHITIHHS aJIKaHIiB Ta 1X BiJHOCHOIO
MOJICKYJISIPHOIO Macolo; 37aTHICTh alKaHIB JI0 PEakIliii 3aMmilieHHS 3a
€JICKTPOHHOIO OyJ0BOIO MOJIEKYJ, 3aCTOCyBaHHs alikaHIB (TAJHBO,
najabHe, PO3YNHHHUKH, TOOYyBaHHS Cax<i, BOJAHIO, TAIOTEHOANIKAHIB) IXHIMH
BJIACTUBOCTSIMH.

Yemanosnwsamu 3B’s3kn Mk OyZIOBOIO MOJIEKYJI 1 BJIACTHBOCTSIMHU
aJIKaHiB.

3.2.2.

AnkeHu

3aranpHa (hopmylia aJKeHiB, iX HOMEHKIIATypa,
i3oMmepist, OyaoBa MOJEKYJ, XiMiuHI BIIACTH-
BOCTI, cmocobu A00yBaHHA, 3acCTOCYBaHHS;
AKICHI peakii Ha MOABIMHUI 3B'A30K.

Busznauamu cTpyKTypHI 130Me€pH aJKeHIB 3a OyJ0BOIO KapOOHOBOTO
JAHITIOTa, PO3TAllyBaHHSAM MOJBIMHOTO 3B’SI3Ky; MIKIPYIOBI (aJKEHHU 1
[UKJIOANIKaHU) Ta IPOCTOPOBI (T€OMETPUYHI, a00 yuc-mpaHc-) i30MepHu.

Haszusamu ankenn 3a HoMenknatyporo [UPAC.

Cknadamu MOJNEKYJSpHi, CTPYKTYypHI (OPMYJIH aJKEeHIB; PIBHSAHHS peak-
ITii, [0 XapaKTepU3YyITh XIMIYHI BIIACTUBOCTI €TEHY Ta MPOTMEHY (peakii
MIPUETHAHHS BOJHIO, TaJOTEHIB, TaJIOTEHOBOHIB, BOJIW; TOJIMEpHU3aIlis,
YaCTKOBE OKMCHEHHS €TE€Hy Ta MOBHE OKHCHEHHS AaJKEHiB), MPOMHUCIOBI
Ta 7JabopaTtopHi cmocoOu JOO0yBaHHS alKeHIB (TEpPMIYHHI KpeKiHT
aJIKaHiB, JNETiApyBaHHS allKaHIB, JETiIpaTailisi HACHYCHUX OJHOATOMHUX
CIHPTIB, B3AEMOis TAJIOT€HOATKAHIB 31 CIUPTOBHUM PO3YMHOM JIYTY,
peaxiiii ajKiHiB 3 BOJHEM), T0OyBaHHS €TEHY B JJabopatopil (eriapaTarist
CTHMPTIB, JTYXHHUU T1IPOJIi3 TAIIOTEH IMOXiTHUX aJIKaHIB).

Iosacniosamu SBMILE sp>-TiOpUAM3allii €JIEKTPOHHUX opOiTaneil aTomis
KapOony B Mosiekynax ankeHiB.

3acmocogysamu 3HaHHS [ BUOOpPY CHOCOOY BUSIBICHHS €TCHY
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(B3aemoist 3 OpOMHOIO BOJIOI0, BOJHUM PO3UYHMHOM Kajii epMaHraHary),
aJIKeHIB (B3a€MOJisl 3 OPOMHOIO BOJIOI0).

Obrpynmosysamu 3aCTOCYBaHHS QJIKCHIB (BUPOOHHIITBO IONICTHIICHY,
MOTIIPOIIJIEHY, €TaHoMy, 1,2-aIuxiiopoeTany) IXHIMH BIACTHBOCTSIMHU.

Yemanosnosamu 3B’s3kM MK OyJIOBOKO Ta 3JATHICTIO AJKEHIB [0
peaKIliii mpueIHaHHS.

Amnanizysamu npueaHAHHS TAJIOTEHOBOJHIB Ta BOJIU JI0 MPOTICHY 3TiTHO 3
MEPEepO3IOIIIIOM EIeKTPOHHOI TyCTHHH B MoJieKyusi (mpaBwio B. Map-
KOBHHKOBA).

3.2.3.

AJIKiHM

3aranpHa (hopMyiia ankKiHiB, IX HOMEHKIATYpa,
130Mepis, OynoBa MOJICKY T, XIMIYHI
BJIACTUBOCTI Ta CHocoOW J00yBaHHS €THHY,
3aCTOCYBAaHHS; SIKICHI peakiii Ha MOTpiHHUI
3B'S130K.

Busnawamu cTpyKTypHI 130MepH aJKiHIB 3a OyJ0BOIO KapOOHOBOTO
JIQHITIOTa, PO3TAIIYBAHHIM MOTPIMHOTO 3B’ SI3KY.

Haszueamu ankinn 3a HomeHknatyporo [UPAC.

Cknadamu MOJNEKYJSIpHI Ta CTPYKTYypHI (OpMYNH alKiHIB, PIBHSHHS
peaKIliif, o XapakTepU3yIOTh XIMiUHI BJIACTUBOCTI alleTWIEHY (peakiii
MpUETHAHHS BOJAHIO, TAJIOTCHIB, TaJOrC€HOBOJHIB, Boau (peakiis M.
KydepoBa); peakuii 3aMmillleHHS — B3a€MOIS 3 HaTplEM, AMOHIAYHUM
po3unHoMm apreHtym(l) okcumy; TpuMepH3allis aleTWICHY, TOBHE
OKHCHEHHS aJIKIHIB 1 YaCTKOBE OKHCHEHHS alleTHJICHY), IPOMHMCIIOBI Ta
nabopatopHi crmoco6u 0o0yBaHHS aleTuieHy (TepMIiYHUM pO3KIaj
METaHy, B3a€MOJisl Kalblliid aleTuiaeHixy 3 BOIOIO, peakuis 1,2-
JUXJIOPOETaHy 31 CIUPTOBUM PO3YUHOM JIYTY).

Ob6rpynmogysamu  3aCTOCyBaHHs  aleTWieHy (ra3oBe pi3aHHA 1
3BaplOBaHHs MeTaliB; J00yBaHHS BIHUIXJIOPHAY, TMOMIBIHUIXJIOPHIY,
OLITOBOTO aJIbJIETi/y), 3yMOBJIEHE HOTO BIACTUBOCTSIMH.

Tosacuoeamu saBullle Sp-TiOpUAN3aIii €IeKTPOHHUX opOiTaneil aTomiB
Kapb6ony B MoeKynax ajkiHiB.
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3acmocosysamu 3HaHHA AJid BUOOPY cCIOCOOY BHSIBICHHS AalETHIICHY
(B3aemoist 3 OPOMHOIO BOJIOIO, BOJHUM PO3YMHOM KaJlildi IepMaHTraHaTy,
aMoHiayHUM po34ynHOM apreHTyM(I) okcumy), ankiHiB, M0 MICTATH Y
ckiaaai Monekyn —C=C— 3B’s3ku (B3aemofisi 3 OpOMHOIO BOJOIO,
aMoHiauyHUM po3urHOoM apreHTyM(I) oxcumy).

Ilopigniosamu  peaxuiiiHy 3[aTHICTb €TeHy 1 €THMHYy B peakIisx

NpUue€eIHaHHA.

Yemanosnosamu 38’130k MK OyZIOBOIO Ta 3/IaTHICTIO allETUJICHY [0
peakuiii mpueIHaHHS, 3aMiIIeHHS.

3.2.4.

ApomaTnyHi
BYTJICBO/IHI.

benszen

3aranpHa (QopMysia apeHiB TOMOJIOTIYHOTO
psny Oenzeny. bynoBa, BiracTuBOCTI, ciocoOu
noOyBaHHsS OCH3EHY; MOHSTTA MPO apOMaTUYHI
3B’A3KH, OT-CIEKTPOHHY CUCTEMY.

Cxnadamu MOJNEKYJSIPHY Ta CTPYKTYpHY (GopMynu OCH3eHY; piBHSHHS
peakuii, 1o XapakTepu3ylTh XIMiYHI BIAcTUBOCTI OeH3eHy (peakiii
3aMiIlIEHHs 332 Y4acTiO TajoreHiB (y MPUCYTHOCTI PI3HUX KaTalli3aTopis),
peakiii mpuenHaHHS — TiApyBaHHA Ta XJIOpyBaHHA (/V), OKMCHEHH:),
no0yBaHHS OCH3€Hy B MPOMHCIOBOCTI (KaTaJiTHUHE JeTipyBaHHS

reKCaHy, HUKIOTeKCaHy, TPUMEpPHU3allis alleTUIICHY ).
Pospiznamu neHacu4eHi Ta apoMaTHYHI BYTJIEBOJIHI.

Ioscuiogamu sBuIIE Sp°-riOpuau3alii eJ1eKTPOHHHMX OpOiTanell aTtoMis
KapOony B Monekyni OeH3eHy, CTiIKiCTh OeH3eHy 10 Aii OKMCHHKIB Ta
HOT0 34aTHICTB J0 PEeaKIliii 3aMiICHHS.

Ilopignosamu 38’53k Mixk aToMamMu KapOoHy B Molekynax OeH3eHy,
aJIKaHIB 1 aJKEHIB, peakiiiiHy 3JaTHICTh OCH3EHY, aJKaHIB 1 AJKEHiB y
peaxiisax 3aMilIeHHs Ta OKUCHEHHS.

3.2.5.

[pupoani mxepena
BYTJICBO/IHIB Ta iXHS
nepepooka

Hadra, npuponumii Ta cymyTHii HadTOBHI

ra3u, BYrumis, iX  CKIaJ;  KpeKiHr i
apomaru3aniss HadTH Ta HAPTONMPOAYKTIB,
NEeTOHAIlIHA CTIHKICTh OCH3WHY, OKTaHOBE
YUCJI0;  TepepoOka  BYriuml;  mpoOjIemMu

no0yBaHHS PIAKOrO TaJIbHOTO 3 BYTUUIA Ta

Ha3zueéamu npotyKTH nepepoOKu HadTH Ta KaM’ sTHOTO BYTLILISL.

Hagooumu npuxnaou BUKOPUCTAHHS IPUPOTHOI BYTJIE€BOAHEBOT CHPOBUHU
K JDKepella OpraHiuHuX CHOJYK.

Cxna0amu pIBHSAHHS PEaKIlid, 1m0 BiAOYBAIOTHCS IIiJl Yac CIIATIOBaHHS
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AJIbTCPHATUBHUX JIPKCPECII.

MIPUPOIHOTO Ta3y.

Pospiznamu peaxuii, siki BiZOyBaIOThCS ITiJ1 YaC KPEKIHTY Ta apoMaTH3aIlil
BYTJICBO/IHIB.

Ilopieniosamu NeTOHALIWHY CTIMKICTh OCH3WHIB 3 ypaxyBaHHSAM ix
OKTQHOBHX YHCEJL.

3.3. OKCHUreHOBMICHI OpraHivHi CIOJyKH

3.3.1.

Cnupti

XapaktepuctuyHa  ((pyHKILIOHANIbHA) Trpyna
cupTiB. Krnacudikamiss cnuprtiB. 3aranpHa
dbopmysa OJHOATOMHHMX HACHYCHHX CIHUPTIB.
BynoBa, HomeHKIaTypa, i30Mepisi, BIACTUBOCTI,
criocobu 100yBaHHs Ta 3acTocyBaHHs. [oHATTS
IIPO BOJAHEBUH 3B’SI30K.

Busnauamu CTpyKTYpHI 130MepH OJHOATOMHUX HACHYCHHX CITUPTIB 3a
Oy10BOIO KapOOHOBOTO JIAHIIIOTA, PO3TAITYBAaHHAM T1APOKCHIBHOI TPYIH
Ta MDDKKJIACOBI 130MepH (€TepH).

Ha3uéamu onHOATOMHI HAacW4YEHI CHHPTH, a TaKOX ETHJICHIJIIKONb i
riineposn 3a HomeHkiaatyporo IUPAC.

Knacugixysamu ciiupTtil 32 0y10BOO KapOOHOBOTO JIAHIIOTa — HACHYEHI,
HEHACHYeHI, 32 KUIbKICTIO TIIPOKCWIBHUX TPy — OJHO- 1 OararoaTomHi,
3a pupoor0 aroMiB KapOoHy, 3 sikuMH criojly4eHa TiApOKCHIIbHA TpyTa,
— NIEPBHUHHI, BTOPUHHI, TPETUHHI CIIUPTH.

Cxnadoamu MONEKYJSIpHI, CTPYKTYpHI (OpPMYyNHM CHOHPTIB;, PIBHSHHSA
peakmiii, 1O BigoOpakarOTh  XIMIYHI  BJIACTUBOCTI  HAaCHYCHUX
OJTHOATOMHUX CHHPTIB 1 TIiLEpody (peakuii 3aMillleHHs — B3aeMOJIs 3
aKTHBHUMH MeTanamH, raJOreHOBOIHSIMH, ecrepudikaris,
MDKMOJIEKYJISIpHA JIeTiapaTallisi, BHyTPIIIHbOMOJIEKYJISIpHA JIeTipaTaliis,
YaCTKOBE Ta IIOBHE OKHCHEHHS), INPOMUCIOBI CrmocoOu 1o0yBaHHSA
MetaHony (i3~ cuHTe3-rasy), eraHoiay  (TigpaTamie€lo  €TeHy,
(dbepMeHTaTUBHUM OpOMIHHSAM TJIIOKO3H, BiJIHOBJICHHSM €TaHAIO) 1

nabopaTopHi crocoOu 100yBaHHS CIUPTIB (T1APOITI3 TAJIOTCHOAIKAHIB).

Xapakmepusyeamu ckiag 1 OyJoBYy MOJEKYJI OJHOATOMHUX HAaCHYEHUX
CIUPTIB.
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Ob6rpynmogysamu 3aCTOCYBaHHS €TaHONY (JOOYBaHHS OLTOBOi KUCIIOTH,
TIETUIIOBOTO eTepy) Ta MeTaHody (mo0yBaHHA (opManbAerify) IXHIMH
BJIACTHBOCTSIMH.

Tlopignosamu (pi3udHi BIACTUBOCTI (TEMIEPATypy KUMIHHS, PO3UUHHICTh
y BOAl) OJHOATOMHMX HACHUYEHUX CIHPTIB 1 BIANOBIIHUX AaJKaHiB,
METAaHOJIy, €TaHOJy, eTWJICHIJIKOJNI0 Ta [JIepoly; aKTHUBHICTh
OJHOATOMHUX HACHYEHHUX CIIUPTIB, BOAM 1 HEOPTraHIYHUX KHCIOT Yy
peakuiax 13 JIyKHUMH MeTaJaMHu.

Yemanoeniosamu  3B’S3kM MIK ~ €JIEKTPOHHOIO  OYyZOBOIO  MOJIEKYI
OJHOATOMHUX HACHYCHHMX CIUPTIB Ta IXHIMH (I3MYHUMH 1 XIMIYHUMHU
BJIACTUBOCTSIMHU.

ETunenrnikons Ta TOINEpON SK MPEACTaBHUKHU
0araToaTOMHHX CIUPTIB; SKICHa peakilis Ha
06araToaToMHi CIIUPTH.

Ckradamu PiBHSHHS PEaKIliii, 1Mo BiIOOpakarOTh XIMiYHI BIACTUBOCTI
STHJICHIIIKONIO Ta Tiinepony (B3aemomist 3 Harpiem, kynpym(Il)
riipokcugoM (0e3 3amucy PpIBHSHHS peakilii), TOBHE OKHUCHCHHS);
rmnepory (B3aeMOJiS 3 HITPATHOIO KUCIOTOK, BUITUMU HACHUYCHUMH Ta
HEHACUYECHUMH KapOOHOBHMH KHCJIOTaMH); JOOYBaHHS TJIIEPOITY
(OMUJICHHS KUPIB).

Yemanosnwsamu 3B’s13ku Mik  OyIOBOIO MOJIEKYJT 0araToaTOMHHX
CIHPTIB Ta X BJACTUBOCTSIMHU.

3acmocosysamu 3HaHHS TSl BHOOPY-€HOE06Y BUSABICHHS 0araToaTOMHUX
crupTiB (B3aemois 3 KynpyM(Il) rigpokcumom).

3.3.2.

Denon

®dopmyna denony. bynosa monekynu ¢eHony,
xXapakTepucTuyHa ((QyHKIIOHAIBHA) Tpyna B
HIi; BJIACTMBOCTI, JO0OYyBaHHS, 3aCTOCYBaHHS;
SKICHI peakiii Ha (heHOII.

Cxnadamu MONEKYJISAPHY, CTPYKTYpHY Gopmynn (EHOMy;, piBHSHHSA
peakiiii, mo BimoOpaXkaroTh XiMiUHI BJIACTMBOCTI (eHONy (peakiii 3a
y4acTIO TIAPOKCHUIBHOI TpymH — B3aEMOisS 3 HATpieM, HaTpid
TIAPOKCUAOM; peakiii 3a ydacTi0O OEH3EHOBOTO KUIbIA — B3aEMOJIS 3
OpOMHOI0O  BOJIOI0, HITPAaTHOIO KHCIOTOI), Horo [oOyBaHHS B
MIPOMUCIIOBOCTI (TiApOITi3 XJIOPOOEH3EHY ).
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Obrpynmosysamu B3a€EMHHUI BIUTMB T1IPOKCUIBLHOT TPYIH 1 OEH3EHOBOTO
KUTBIISL B MOJIEKYJTI (DeHOITy.

Ilopieniosamu KWCIOTHI BIIACTHBOCTI CHHPTIB, (eHOIMy 1 KapOOHATHOI
KHCJIOTH; 3/1aTHICTh O€H3EHY 1 (PEHOIy 10 peaKIliid 3aMiIeHHS.

Yemanosniosamu 3B’43ku MK OynoBOIO MOJEKynIH (eHoly 1 #oro
BJIACTUBOCTSIMHU.

3acmocosysamu 3HAHHA IS BHOOPY—eHOEOOY BUABICHHSI (EHOIY
(B3aemonis 3 pepym(Ill) xmopuaom, OpOMHOIO BOOKO).

3.3.3.

Anpaerion

3aranbHa  Qopmyma  anpnerigiB.  bymoma
MOJIEKYJT aJbJETi/IiB, XapaKTepucTuIHa ((PyHK-
1ioHaJbHA) TpymHa, HOMEHKJATypa, 130Mepis,
BJIACTUBOCTI, J00yBaHHs, 3aCTOCYBaHHS; SKICHI

peaxiii Ha albJeriiHy TPyIy.

Busnauamu cTpyKTypHI 130MepH albJeTifiB 3a OyJOBOIO KapOOHOBOTO
JaHIIoTa.

Haszueamu anvaerigu 3a HomeHknaryporo [UPAC.

Hasooumu npuxnadu 3actocyBaHHS eTaHaimio (10OyBaHHS OLTOBOT
KHCJIOTH, €TWJIOBOTO CIHMPTY) Ta MeTaHamo (noOyBaHHS (opMaiiHy,
YPOTPOIIiHY) IXHIMU BIaCTUBOCTSIMH.

Crraoamu  CTPYKTypHI (OpMynaM MOJNEKYNn albJeriiB Ta IXHIX
CTPYKTYPHHX 130MepiB; pIBHSHHS peakuid, o BifoOpa)karoTh XiMiuHI
BIIACTHBOCTI QJIbJETi/1iB (BIJHOBIICHHS, YACTKOBE OKMCHEHHS), JOOYBAHHS
€TaHAIII0 B IPOMHCIOBOCTI (TiApaTaIli€ro ameTWICHy 3a peakiliero M.

Kyueposa) i 1abopaTopii (OKHCHEHHSIM €TaHOIY).

3acmocoeysamu 3HaHHS U BHOOpPY—cHO€06Y BHUABICHHS ANbJICTIIIB 32
SAKICHIMHU PEaKIisIMU — B3a€EMOZIsl 3 aMOHIa4YHUM po3urHOM apreHTym(])
okcunay, kynpym(Il) rinpoxcumom.

3.3.4.

Kap06oHoBi kuciotn

XapaktepuctuuHa  ((pyHKILIOHaNbHA) Trpyna
kapOoHOBUX KHCIOT. Kiacudikariss kapOoHO-
BUX KHUCJIOT. 3arajbHa (opMysia HacHUEHHUX

OJTHOOCHOBHUX KapOOHOBUX KHCIOT. bymoBa,

Busnauamu cTpyKTypHI 130MEpH HACHYEHUX OJHOOCHOBHUX KapOOHOBHX

KHCIIOT 32 OyJIOBOIO KapOOHOBOTO JIAHITIOTA, MIXKKJIACOBI 130MeEpH

(ectepn).

Hasusamu 3a nomenxiatyporo [UPAC Hacu4eHi 0JHOOCHOBHI KapOOHOBI
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HOMEHKJIaTypa, 130Mepis  OJHOOCHOBHHUX
KapOOHOBUX KHCIIOT, BIACTUBOCTI, TI0OyBaHHS,
3aCTOCYBaHHSI.

KHUCJIOTH, JaBaTH TpPHBIaJbHI HAa3BU TEPIIAM TPHOM OJHOOCHOBHHM
KapOOHOBUM KHCIIOTaM.

Knacugixysamu xapOOHOBI KUCIOTH 3a OyJOBOIO KapOOHOBOTO JIAHITIOTA
(Hacu4eHl, HEHACHYCHI), KUIBKICTIO KapOOKCWIBHHX TPy (OIHO-, TBOX-
OCHOBHI) 1 KUTBKICTIO aToMiB KapOoHy B iX MoJieKyJiax (HM>KY1, BUIIT).

Cxnaoamu GOpMynIu CTPYKTYPHHX 130MEPIB HACMYEHHX OJHOOCHOBHHMX
KapOOHOBUX KHCJIOT;, PIBHSHHS peakiliii, 10 BiIOOpaKalTh XiMidHI
BJIACTUBOCTI KapOOHOBUX KHUCIOT (B3a€MOJisi 3 AKTUBHHUMH METaJlaMH,
OCHOBHMMH OKCHJIaMH, OCHOBaMH, COJSIMH KapOOHATHOI KHCIIOTH,
CIHUpTaMH); pIBHAHHA peakiiii qoOyBaHHS METAaHOBOi KHCIOTHU
(oxucHeHHs MeTaHy, B3aeMois kapOoH(Il) okcuny 3 HaTpil riAPOKCUIOM
13 TMOJANBIIOI0 [I€I0 XJIOPUAHOI KHUCIOTH) Ta €TaHOBOI KHCIOTU
(okucHeHHs OyTaHy, €TaHOJy, €TAHAITIO).

Ob6rpynmoeysamu  3JaTHICTh ~ HIDKYMX  KapOOHOBHUX  KHCJIOT  JIO
SJICKTPOJIITUIHOI JHUCOIaIliil, a X pO3YMHIB — 3MIHIOBATH 3a0apBIICHHS
iHAMKATOpiB; OCOONMBI  XiMiYHI BIACTHBOCTI METAHOBOi KHCIIOTH
(3maTHICTP /0 OKHCHEHHS — B3aEMOJliI 3 aMOHIAYHUM pO3YHHOM
apreatyMm(I) okcuny, kynpym(Il) rizpoxcumom).

Ilopieniosamu ($Hi3M4HI BIaCTUBOCTI (TEMIIEpaTypy KHITIHHS, PO3YHHHICTh
y BOJ1) HACHUYCHHUX OJHOOCHOBHUX KapOOHOBUX KHCJOT 1 OJHOATOMHHX
HACUYEHHUX CIHPTIB; KUCIOTHI BJACTUBOCTI KAPOOHOBUX KHUCJIOT B MEXax
TOMOJIOTIYHOTO Psily, @ TAaKOX 31 COUpTaMu, (DEHOJIOM 1 HEOpPraHiYHUMHU
KHCIIOTaMH.

Yemanosnwosamu 38’3k MK €IEKTPOHHOIO OyJOBOIO MOJICKYJ 1
(G13MYHUMU Ta XIMIYHHUMH BIACTUBOCTSIMH KapOOHOBUX KHUCIIOT.

3.3.5.

Ecrepu. XKupu

3aranpHa  QopMyna  ecTepiB  KapOOHOBUX
KUCIOT. bymoBa, HOMeHKJIatypa, i30Mepis,
BJIACTUBOCTI, I00yBaHHS, 3aCTOCYBaHHSI.

Busznauamu cTpyktypHi 130Mepu ecTepiB KapOOHOBUX KHCJIOT 3a OYI0BOIO
KapOOHOBOTO IAHIIOra, MIDKKJIACOBI 130MepH (KapOOHOBI KHCIIOTH);
CTPYKTYpHI (OPMYIIH KUPIB — TPUOJIEIHY, TPUCTEApUHy; GOpMyIH coyen
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Kupn — ecrepu THineposly 1 BHIIHX
kapOoHOBUX KucaoT. Kiacudikariss Kupis,
BJIACTUBOCTI, JOOYBaHHsI, 3acTOCyBaHHA. Muia
1 CHHTETHYHI MUIHI 3aCO0H.

MaJbMITUHOBOI 1 CTEAPUHOBOI KUCIIOT.
Hazusamu ectepu 3a HoMmeHknatypoto IUPAC.

Knacugixysamu >xupu 3a TOXOMKEHHSM (TBapuUHHI 1 POCIHHHI), 3a
CKJIaoM (TBEpi 1 pijKi).

Cknadamu pIBHSHHSA peaklid YTBOPEHHsS ecTepiB (ecTepudikaris) i ix
Tipomi3y; pIBHSAHHS peakiiil, ski BigoOpakaloTh BJIACTUBOCTI KHPIB
(rigpomizy, OMHUJICHHS, TiJpyBaHHS).

Yemanoeniosamu  3B’A3kM MK CKIanoM, OyJOBOIO — MOJIEKYJ,

BJIACTUBOCTAMU Ta 3aCTOCYBAHHAM )I(I/IplB

3acmocogysamu 3HaHHS 17151 BUOOPY CIOCOOY BHSBJICHHS HEHACHYCHHX
P1AKHX XUPIB (B3a€MOisl 3 OPOMHOIO BOJIOIO).

3.3.6.

ByrneBonu

Knacudikariis BYTJICBO/IIB;
MOJIEKYJISIpHI (POPMYJIH TJIIOKO3H, (PPYKTO3H,
caxapo3u, KpOXMaJlto 1 LENI0I03H; CTPYKTYpHA
dbopmya dbopmu
TJIFOKO3HW; BJIACTUBOCTI TJIFOKO3HW, Caxapo3H,

CKIaf,

BIJIKpUTOL MOJIEKYJIH
KPOXMAaJTIO 1 IEII0J03U; JT0OyBaHHS TJIIOKO3H,
BHPOOHUIITBO Caxapo3W 1 KPOXMaJo; SKICHI
peaxiii A7 BU3HAYEHHS TTIOKO3H 1 KPOXMAIIIO;
3aCTOCYBaHHS TJIIOKO3H, KPOXMAITI0, IIETIOJIO3H.

Po3piznamu MOHO-, T1- Ta MOJTiCaxapuIu.

Hasooumu npuxnadu 3acTocyBaHHS TJIIOKO3U, KPOXMAIO (BUPOOHUIITBO
€TaHONy) Ta LEeIoN03u (I0OyBaHHS IITYYHOTO AalleTaTHOTO IIOBKY)
iXHIMH BJIAaCTUBOCTSIMHU.

Cknaoamu PiBHSHHS peakiliii, 1o BimoOpa)xarOTh XIMiYHI BIACTUBOCTI
IJIIOKO3U (TIOBHE 1 YacTKOBE OKHMCHEHHS, BIJIHOBJIEHHS, CIHUPTOBE Ta
MOJIOYHOKHCIE OpoaiHHs, ecrepudikamis, B3aemonis 3 kynpym(Il)
rizpokcuzioMm ©Oe3 HarpiBaHHs (0e3 3amucy piBHSHHS peakiii) Ta 3
HarpiBaHHAM), caxapo3d (IOBHE OKHCHEHHS, TIiJpOJIi3, YTBOPEHHSA
caxapariB), KpOXMaJ0 (KHCIOTHUH Ta (QEepMEHTaTUBHHMA TiApoii3) i
1eao03u  (MMOBHE OKHCHEHHS, TiApoi3, ecTrepudikailis — yTBOPCHHS
TpHUaIeTaTy Ta TPUHITPATY LEI0JI031), GOTOCHHTE3Y.

Yemanosnrosamu momiOHICTE 1 BIIMIHHICTE KPOXMAIO Ta IEJTIOJO3H 32
CKJIaJIOM, OyI0BOIO MOJIEKYJI 1 BJJaCTUBOCTSIMH.

3acmocosysamu 3HaHHS Ui BHOOPY CHocoOy BHSIBICHHS TJIIOKO3HM
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(B3aemomiss 3 aMoHiayHuM po3uumHOM apreHtyMm(l) okcuay, peakmii 3
kynpym(I1) rizpoxcuaom) 1 Kpoxmaro (B3aEMO/IIS 3 HOIOM).

3.4. HitporeHoBMicHI OpraHiusi cnoyiyku

34.1.

AMiHU

XapakrepuctuyHa ((pyHKIIOHANbHA) Trpymna

aminiB. Knacudikauis aminiB. Homenknatypa,
BJIACTUBOCTI, CIIOCOOHU

i3omepisi, OynoBa,

I[06yBaHHH Ta 3aCTOCYBAaHHA.

Busnauamu ctpykTypHi QOpMyITH 130MEpHUX aMiHIB 3a OyJIOBOIO
KapOOHOBOTO JIAHIIIOTA, TIOJIOKEHHSIM aMiHOTPYIU Ta MIKBUIOBI 130MepH
(mepBUHHI, BTOPUHHI, TPETUHHI aMiHN).

Haszueamu aminu 3a HomeHknaryporo [UPAC.

Knacugixysamu aminm sgx moxigHi aMoHiaKy (TEpBHHHI, BTOPHHHI 1
TPETUHHI) Ta 3a OyI0BOIO0 KapOOHOBOTO JIAHIIIOTA (HACUYEH1, apOMATHYHI).

Ckradamu PiBHSHHS PEAKIlid, MO BiIOOpaKarOTh XIMiYHI BIACTHBOCTI
HACUYEHWX aMiHIB SK OpraHiYHUX OCHOB (B3aeMomis 3
HEOPTraHIYHHMH  KHCJIOTaMU; TOPIHHS);

BO/IOIO,
aHuTiHy  (B3aemomis 3
HEOpPraHIYHUMHU KHUCJIOTaMH, OpPOMHOIO BOJOIO); AOOYBAaHHS aHITIHY
(BimHOBIIEHHS HITpOOEH3eHy — peakiist M. 3iHiHa).

Ob6rpynmogysamu OCHOBHI BJIACTMBOCTI HAaCHYEHHUX aMiHIB Ta AaHIIIHY;
3MEHILEHHS OCHOBHUX BIIACTUBOCTEH 1 301IBIIEHHS PEaKiiifHOl 31aTHOCTI
aHUTIHY B peaKIisiX 3aMillleHHS.

Ilopisnoéamu OCHOBHI BIaCTHBOCTI aMOHiaKy, NEpBUHHUX, BTOPUHHHUX,
TPETUHHUX HACUUEHUX aMiHIB Ta aHUIiHY.

3.4.2.

AMIHOKUCIIOTH

Cximag 1 OyaoBa MOINEKyJ, HOMEHKIATypa,
BIIACTUBOCTI, no0yBaHHS, 3aCTOCYBaHHSA
aMiHOKUCIOT. [loHATTS Tpo amQOTepHICTH
aAMIHOKHUCIIOT, OirmonsspHuil ¥OH; 1u-, TpH-,
MOINCOTHAN, TEOTUAHUN 3B’SA30K (TENTHIHA
rpyna aTomiB)

Haszueamu amiHokucioTu 3a HomeHknarypoto [UPAC.

Crradamu cTpyKTYypHI (GOPMYIN HAMIPOCTIMNX aMiHOKHUCIOT — TINIIHHY
(amiHOETaHOBOI), anaHiHy (2-aMiHONPOIAHOBO1); PIBHAHHA pEaKlii, 110
BiJOOpaXaroTh XiMiYHI BIACTHBOCTI aMiHOKHCJIOT Ha TPUKIAJI B3aEMOIL
aMiHOETaHOBOI KHCJIOTH 1 2-aMiHOIPOIIAaHOBOI KUCIIOTH 3 HEOPraHIYHUMHU
KHUCJIOTaMH, OCHOBAMH; YTBOPEHHSI TU-, TPU-, TIOJTITETITH/IIB.

Obrpynmosysamu aM(pOTEPHICTL aMIHOKHUCIIOT, YTBOPEHHS OIMOISpPHHUX
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HOHIB.

Ilopisuiosamu 3a OyAOBOIO MOJICKYJ 1 XIMIYHUMH BJIACTHBOCTSIMHU
aMIHOKHCJIOTH 3 KApOOHOBUMH KHUCIOTAMH Ta aMiHAMHU.

3.4.3. binku BynoBa 6inkiB, iX BIaCTHUBOCTI, 3aCTOCYBaHHSA, | Xapakmepu3syeamu NPOLECH TiIpoIIi3y, IeHaTypallii OiIKiB.
KOJILOPOBI peakilii Ha GiTK. 3acmocosysamu 3HaHHS Ui BHOOPY CHocoOy BHSIBICHHS OILIKIiB
(kcaHTOMpOTEIHOBA Ta OlypeToBa peaxiiii).
3.5. CuHTeTH4YHI BUCOKOMOJICKYJISIPHI pe4OBHHH i NMOJTIMepHi MaTepiaan Ha iX OCHOBI
CuHTeTHYHI [TonsTTS MpoO MONTIMEpP, MOHOMED, eIeMEeHTapHY | Knacugikyeamu TONIMEPH 3a IUIIXOM OJACpKaHHS (MPUPOMHI, IITYYHI,
BHCOKOMOJIEKYJISIPHI | JJaHKY, CTYIiHb mojimepu3amii. Kimacudikamis | CHHTeTHYH1);  BIIHOIIEHHSAM 10  HarpiBaHHsA  (TEpPMOIUIACTHUYHI,
PEYOBUHHU 1 BHCOKOMOJIEKYJIIPHUX PEYOBHH; CIOCOOU CHH- | TepMOpeaKIliiiHi); Oy1oBoro (JTiHIIHI, po3raigysKeHi, CiT4acTi).
MoJIiMepHi T€3y BUCOKOMOJEKYJISIPHUX PEUOBUH; Oyao0Ba 1

MaTepianu Ha ix
OCHOBI

BJIACTUBOCTI  TOJIIMEPIB;  TEPMOIUIACTHUYHI

MoJIiMEpH 1 TUIACTMAacH Ha iX OCHOBI; MOHSTTS
Mpo HATypaJdbHI 1 CHHTETHYHI KaydyKH,
CHHTETHYHI BOJIOKHA; 3HAYCHHS TOJIMEpIB y

CyCHUTBHOMY TOCIIOZAPCTBI Ta MOOYTI.

Cxkna0oamu  PIBHAHHS ~ peakmiii  mojiMepu3aimii 3  YTBOPEHHSIM
HaWBaKIIMBIIIKUX TOMIMEPIB (TIOJIETUIIEHY, TIOJIPOIICHY, MOJIICTHPEHY,
MOJIIBIHIIXJIOPUTY, Tedony, dbenondopmanbaeTi THIX

MOJIi130MIPEeHY, MO0y TaieHy, KalpoHY, JIABCAHY).

CMOJI,

Po3spiznamu cnocoOu yTBOPEHHS BUCOKOMOJICKYJIIPHUX CITOJIYK (peakirii
noJiiMepu3allii Ta MoJxiKOHIEHC AIli1).

Ilopisnosamu BIacTHUBOCTI MPHUPOAHUX (OaBOBHA, JHOH, IIOBK, BOBHA),
MTYYHUX (MITYyYHUH arneTaTHUH 1 BICKO3HUW INMOBK) Ta CHHTETUYHUX
BOJIOKOH (KampoH, TaBCaH).

Yemanosniosamu  3B’S3kM MK BIACTUBOCTSIMH  Ta  3aCTOCYBaHHSM
MOJIIMEPIB.

3.6. Y3arajJibHeHHsI 3HaHb NP0 OPTraHIYHi CIOJTYKH
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BcTanoBnennasa

TCHECTUYHHX

3B’SI3KIB MK PI3HUMH  KJIaCaMH

OpTaHIYHUX CIOJYK, MK OPTraHIYHUMH Ta HEOPTAHIYHUMH CTIOTyKaMHU

Tlopisntosamu XiM14H1 BJACTUBOCTI OPTraHIYHUX CIIOIYK Pi3HUX KJIacCiB.

Yemanosnosamu 3B’SI3KM MK CKJIQJIOM 1 XIMIYHUMH  BJIACTUBOCTSIMH
OpPTaHIYHMX CHOJYK Pi3HUX KJIACiB, MK OPTaHIYHUMH Ta HEOPTaHIYHHUMHU
CIOJIyKaMH; T€HETHYHI 3B’SI3KM MK OPTraHIYHHMMH Ta HEOPTaHIYHUMH
CTIOTyKaMH.

Crnaoamu piBHSHHS PEAKIIA — B3a€MOIIEPETBOPEHb OPraHIYHUX CIOJYK
PI3HHX KJIaciB.

4. O0uuncjaeHusa

B XiMmii

4.1. Po3B's13yBanHs @opmynmu  ans OoOYMCICHHS — KUTbKOCTI | OOuucaoéamu BITHOCHY MOJIEKYJISIDHY Ta MOJSIpHY MacH pPEYOBHHU;
3a/1a4 3a XIMIYHUMH | PEYOBUHH, KUIBKOCTI YAaCTMHOK Yy TEBHIW | KUIBKICTh YaCTHHOK Yy TEBHIH KIIBKOCTI PEYOBWMHHU, Maci PEUYOBHHH,
dbopmynamMu 1 HA | KITBKOCTI pEYOBHHH, MAaCOBOI YaCTKH eleMeHTa | 00’ eMi ra3y; o0’e€M JaHOi Macu abo KUTHKOCTI PEYOBHMHHU Ta3y 3a H. V.;
BUBEJICHHS B CHOJYIi, BIAHOCHOI TYCTHHHU ra3y, MacoBOi | BIIHOCHY T'yCTHHY Ta3y 3a IHIIKUM Ta30M; MacoBi Ta 00 e€MHi (A rasiB)
dbopmynu cionyku | (00'eMHOI) YACTKM KOMIIOHEHTa B CyMIillll, | YaCTKU PEYOBHH y CYMIIIIi; CEpeHIO MOJISIPHY Macy CyMillli ra3iB; MacoBy
BUBEICHHS (OPMYJIHM CHOJIYKM 32 MAaCOBHUMH | YaCTKy elleMEeHTa y CHOdyLi 3a ii popmyioro.
YaCcTKaMU €JIEMEHTIB
Yemanoenioeamu ximiuHy (opMysly CHOJYKH 3a MacOBHMH YacTKaMU
€JIEMEHTIB, 10 BXOJATh JI0 11 CKIay.
4.2. Bupaxxenns MacoBa yacTka po3uMHEHOI peYOBUHU Ob6uucnioeamu MacoBy 4YacTKy PO3YMHEHOI PEYOBHHHU B PO3YHMHI, Macy
KUTBKICHOTO CKJIaay (00’eM) po3uMHY Ta PO3YMHHHKA, MACy PO3YMHEHOT PEUOBUHH.
pO3uuHY (Ccymiri)
Bukonysamu ~ obuucneHHs Ui TPUTOTYBaHHS  PO3YMHIB 13
KPHUCTAJIOTiIPATIB.
43. Po3B'si3yBanHs ANTOPUTMHU PO3B'SI3KY 3amaud 3a piBHAHHAM | OOuucaioeamu 3a PIBHAHHIM XIMIYHOI peakinii macy, 00'em (1y1s razy) abo
3a/ad 3a peaxiiii; BiTHOCHHUI BUX1J MPOIYKTY peaKiii KUTBKICTh PEYOBMHHM peareHTy abo MpOayKTy 3a BIAOMOIO Macolo,
PIBHSHHSAMU 00’emoM (s ra3y) abo KIUIBKICTIO PEUYOBMHHU IHIIOTO peareHTy abo
peaxiiiit IPOAYKTY; BITHOCHUM BUX1 IPOAYKTY pPEaKIii.

Yemanoenioeamu XiMidHy (GopMyily peuyoOBHHHU 3a KUIBKICHUMH JaHUMHU
PO PEeareHTH 1 MPOIYKTH PeakKilii.
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Bukonysamu oG4HCIICHHS, SKIIO PEYOBUHU MICTITH JTOMIIIKKA a00 HasBHI
B HQTUIIIKY.

Posg'azyeamu  xomOiHOBaHI 3ama4i (MO€IHAHHS He OUTbIIE JBOX
aJTOPUTMIB).
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JNOJATKH

Ta0auuss pO34YMHHOCTI OCHOB, KHCJI0T, aM(OTepHUX TiAPOKCHAIB i costeil y Boai 3a 20-25 °C

Honwu, Ha
SIK _ Ca® | Ba? Zn? Cu? |
maconiro | H | NHs" | Li" | Na® | K" | Mg N N AP | Cr?* N Mn?* | Fe** | Fe*" | Pb** N Ni*" | Ag" | Hg*
€
CIOJTyKa
OH- p pl p | Dp M M p H H H H H H H H H — —
F p| p (M| p|P| M | M| M| M| D |D p | M | H | M | p|Dp|D #
Cr p P p| P | P P p p p p p p p p M |y p H p
Br p p p| P | P p p p p p p p p p M p p H M
I p p p| P | P p p p p p p p p - M - p H M
S* p p p p p # # p # # H H H # H H H H H
SOs> | p p pl p | p p M| M| — | - | p M M| - | M| — | M| =& #
SO+ |p| p |Pp|P|P| P |M|H|DP|P|P| P |P|P|M|pPp|pPp|M| oD
NOs p p p| P | P p p p p p p |y p p p p p P p
PO4* p p M| D p M H H H H H M H H H it H H i
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COs> p p pl p | P M H H — — H H H — H

CH;CO

YMOBHI MMO3HAYEHHS: «pP» — PEYOBUHA pO3YMHHA (PO3UMHHICTD OuibIie 1 T pedoBunu y 100 r Boan);

«M» — pe4oBUHA Maopo3urHHa (po3unHHICTE — BiA 1 10 0,001 ry 100 r Boan);

«H» — p€YOBUHA MPAKTUYHO HEepo3urHHA (po3urHHICTH — MeHIe 0,001 ry 100 r Boan);
«—» — PEUYOBHHA HE ICHYE;

«#» — peuoBUHA ICHYE, aJie pearye 3 BOJOI0; ii pO3YMHHICTh BU3HAYUTH HE MOXKHA.

Psix akTuBHOCTI MeTaJIiB
Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (Hz) Cu, Ag, Hg, Pt, Au
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Haiinommpeninii Ha3BH Ta CKJIA JeSIKHX HEOPTAaHIYHUX PEYOBHH, CyMillleil Ta MiHepaJIiB

Haiinommpenima Ha3Ba
pevyoBHHM a00 CyMil

XimiuHa popmyia pedOBHHH
ab0 KOMITIOHEHTa
(KOMIIOHEHTIB) CyMilll

Haiinommpenima Ha3Ba
pedoBUHM a00 cymil

XimiuHa (popmyIia peuOBUHH
abo

KOMITOHEHTA (KOMIIOHEHTIB)

cyminn
KyxonHa (kam’siHa) Ciib NaCl MinHuii Kynopoc CuSO4 - 5SH>O
Kayctrnuna cona, igkuid HaTp NaOH 3ati3HU Kynopoc FeSO4 - TH2O
KanpunnoBana cona NaxCO:s I'ipka cuib MgSOs4 - TH20

Kpucraniuna cona

NaxCOs3-10H20

AJIOMOKaJII€BUH TATYH

KAI(SO4)2 - 12H,0

[TutnHa (xapuoBa) coaa NaHCO; [lepexurc BogHIO, IEPTIIPOITH H>0O; (BogHu#i po34yuH)

Harpiiina cemitpa NaNO; Mo/Ha HaCTOSIHKA I, (ciupToBHii pO3UnH)

Kauiiina cemitpa KNO; Hamatupnwuii cnupt, amiauna | NH3 (Boguuii po3unH)
BOJA

AwmiadHa cemiTpa NH4NO; XJI0pHE BaITHO CaCl(OCl), a6o CaOCl»

Hamatup NH4Cl Po3uunne ckiio NazSi10;

[ToTam K2CO; Kpemniii (HamiBIpoBiIHUK) Si

Kpeiina, mapmyp, BarHsk CaCOs3 KBapii, kBapiieBuii micok Si10,
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Heraiuene BanHo

CaO

['muna, TmmHO3eM, KaoIiH

AlLOs - 28102 - 2H,0

I"amene BamHO

Ca(OH),

CkJ10 (BiKOHHE)

Na;O - CaO - 65102

Bannsgua Bona

Ca(OH): (BoHMIT PO3YHH)

Majaxit

(CuOH),CO;

Bopha kucnora H3;BO; XJopHa Boaa Clz (BomHMIA pO3YMH)

Kopynn ALO; bpomna Bo1a Br; (Boguuii po3uuH)

I'ematurt (3ai3Ha pyaa) Fe O3 beprosnerosa cinb KClO3

Maruerur (3a1i3Ha pyjaa) Fes04 A30THa KHCJIOTa HNO3

CBUHIIEBUH CYpPUK Pb304 ConsiHa Kucjiaota HCI (Boguuii po3uunH)

CipuaHna kucjoTa H2SOq4 [InaBukoBa Kucmora HF (Bomnwmit po3unH)

Oneym po3uuH SO3; y H>SO4 Jlsmic AgNO;

['c CaSOq - 2H,0 MapraniiiBka KMnOq4

Anebactp CaSOs4- 1/2 H,O Kap0in, kanbiiiit kapOi CaC;

Cyxui mij CO> (TBEpuii) docdopHuil aHTIAPUA P>0Os

CipKOBOJICHb H.S [Tpoctuii cynepdocdar Ca(H2POs): - H20 + CaSOg4 -
2H,0

Cipuuctuii ra3 SO» [Toxgsiituit cynepdocdar Ca(H2POs)> - H2O

Yamguuii ra3 CO [Ipeuumnitat CaHPOs4 - 2H,O

I'a3, wo 3Becense, 3akuc azory | N2O CeyoBuHa CO(NH>)2
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[Tipur

FeS:

Amodoc

NH4H>PO4 + (NH4)HPO4

Hajinommpenimi Ha3BH Ta CKJIAX AeIKUX OPraHiYHUX PEYOBHMH Ta CyMilleH

Haiinomupenima Ha3Ba
pedoBuHM 200 cyminri

Ximiuna popmyia

HalinommpeHima Ha3Ba pe4OBUHU

Ximiuna popmyia

OonotHwmii ra3, pyanukosuii ra3 | CHy Kap0oJI0Ba KUCIIOTa, PeHOI CeHsOH

1300yTaH (CH3).CHCH3 MKPUHOBA KUCJIOTA 2,4,6-tpuHiTpoeHon

130MeHTaH (CH;3):CHCH2CH3 MypallliHa KUCIIOTa, popMiaTHA HCOOH
KHCIIOTa

HEOTICHTaH (CHs3)4C OIITOBA KHUCJIOTA, arleTatHa kucinora | CH;COOH

1300KTaH (CH3);CCH2CH(CH3)2 nporioHoBa kuciora, npomionaria | CH;CH>COOH
KHCIIOTa

METHUJICHOBA rpyna —CH>— HaTpii popmiar HCOONa

niaprentym(l) anetunenin AgC=CAg MarHii opmiar, Maruii (HCOO)Mg
mudopmiat

JTUHATPINA alleTHUIICH1T NaC=CNa HaTpiH arerar CH3COONa
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JIABIHLI CH,=CH-CH=CH>» Kanbllii anerar, kanpmii gianerar | (HCOO),Ca
1301peH CH>=C(CH3)CH=CH: MOJIOYHA KUCJIOTA, JTJAKTaTHA CH3;CH(OH)COOH
KHCJIOTa
METHIXJIOPUT CH;Cl 11aBJIEBa KHACJIOTA, OKCAJIaTHA HOOC-COOH
KHCJIOTa
ETHIIXJIOPUL C2H;5Cl JIUHATPIN OKcaaT NaOOC—-COONa
MPOTUIXJIOPU CH3CH2>CHCl MeTtuiadopmiat HCOOCH3
130MPOTUTXJIOPHU]T (CH3).CHCI eTwigopmiar HCOOC:Hs
xjjopohopm CHCI; METHJIAlEeTaT CH3COOCH3
Honodopm CHI; eTu1areTar CH3COOC;Hs
BIHUIXJIOPUJ CH,=CHCIl HaATpii MeTUIAaT CH30ONa
METHWJIOBUM CIIUPT, IEPEBHUI CH;0H HaTpiil eTuiat C,HsONa
CIHUPT
eTWII0BUM criupT, BUHHUM cnupt | C2HsOH IJIFOKOHOBA KUCJIOTA HOCH2(CHOH)sCOOH
MPOMNUIOBUN CIIUPT CH3CH>CH,OH copOiIT HOCH2(CHOH)4CH,OH
130MPONIJIOBUNA CIUPT (CH3).CHOH caxapHa KHUCJIOTa HOOC(CHOH);COOH
JTUMETUIIOBU eTep CH30CH; KaJIbLII caxapaT Ci12H22011-Ca0O
JTIETUIIOBUM €Tep, T1CTUIIOBUMA C2H50C,Hs TIIIUH, aMIHOOIITOBA KUCIOTA NH,CH>,COOH

etip
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MypaLIMHAN anpaerig, | HCHO aJaHiH, a-aminonponionosa | CH;CH(NH2) COOH
(dopmainberia KHUCJIOTA

dbopmatiH 36-37% po3una HCHO HIPOKCHIIIH (CeH702(ONO2)3)n
alleTOH CH3COCH;3 KJIITKOBHHA (CsH1005)n
HITPOIJIIIEPHH, CH2(ONO2)CH(ONO7)CH2(ONO»)

TPUHITPOIIILIEPUH
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