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3ATBEPJKEHO
Haka3s MlHlCTepCTBa OCBITH 1 HayKH Yxpaum
Bin J6 06 2018p. Ne 896

Ilporpama 30BHIIHLOr0 HE3AJ1€KHOr0 OLiHIOBAHHS 3 xiMi’i

IIporpama npusHaueHa JUis IpoBeAeHHS 30BHIIIHBOr0 HE3AIEXKHOTO OLiHIOBAaHHA 3 XiMil nounHaloyn 3 2020 poky.

I'o10BHOI0 METOI0 NMpoBefEHHA 30BHIIIHBOrO HE3AJIEXHOTO OLiHIOBAHHA € 00'€KTHBHE Ta HeyNepemkeHe OlLliHIOBaHHA plBHﬂ
HaBYaJIBHUX JOCSTHEHB 0Ci0, AKi 3aKiHYMIIM 3aKNajl 3arajibHOi cepefHbOl OCBITH 1 BHSBHIH GakaHHA BCTYNHTH O 3aKnany BUILIOT
OCBITH YKpaiHu.

30BHIIIHE He3aleXKHEe OLIHIOBAHHA 3aNpOBAIKEHO 3 METOI0 3abe3neveHHs KOHCTHTYLIHHOTO TpaBa rpoMaisH H2 P
JIOCTYI A0 BHILOI OCBITH.

30BHIiMHE HE3aTEXKHE OLIHIOBAHHA 3 XiMil — cI10Ci6 nepeBipkH:

¢ 3HaHHS YYHAMH HaHBa)UTHBILIMX 32KOHIB i TEOPiH XiMmiT, H

* BOJIOAiHHS XiMiYHOIO MOBOIO, BMiHHS KOPHCTYBAaTHCS HA3BaMH i CHMBOJAMH XIMIYHHX €JI€MEHTiB, Ha3BaMu NpOCTHX i
CKJIaJIHUX PEYOBHH; y e

* BMiHHS cKJIanaTH XiMiuni popMymu i piBHsHHS XiMiYHEX peakuii, po3B'13yBaTH PO3PaXyHKOBI Ta €KCIIEPUMEHTaNbH] 3aa1;

®. PO3YMiHHSA 3B'A3KYy MiX' CK/IafioM, 6YZ0BOIO, Di3HYHHMH | XiMiYHHMH BIaCTHBOCTSAMHM PEHOBHH, criocobaMmu ix oJlepKaHH,
rajy3sMH 3aCTOCYBaHHS;

® 3HaHb [IPO HaHBAXIMBILII NMPUPOMHI Ta IWITYYHi pEYOBHHH, X GYAOBY, CIOCOOH OfepKaHHS Ta rajy3i 3acTOCYBaHH;

® DO3YMiHHS HAYKOBHX OCHOB T€BHHX XiMi9HHX BHPOGHHIITE;

® 006i3HAHOCTI 3 AEAKUMH €KONOTiYHMMY NPOGIeMaMH, TOB'I3aHUMH 3 XiMi€o;

® PO3YMiHHS poii XiMil y po3B's3aHHi 106aNEHHX TPo6IeM JEONCTBA.

[porpamy 1j1si 30BHILIHBOrO HE3ANEXHOTO OLHIOBAaHHA 3 XiMil pospoﬁneno Ha OocHOBi Jlep)kaBHOro CTaHIapTy 6a30Boi 1

0K
TMOBHOT 3arajbHOI CepeNHBOI OCBiTH, 3aTBepIEHOro mocTaHoBolo KaGinery Minictpis Ykpainu Bin 23 nucromaza 2011 poxy
Ne 1392.
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Marepian mporpamMu s 30BHILIHBOTO : HE3AJIEXKHOrO OIIHIOBAHHS PO3MOMINIEHO HA YOTHPH TeMaTW4Hi OJOKH: «3arajibHa

" XiMis», «Heopranidna Ximis», «Opranidsa ximis», «O64MCIeHHs B XiMii, Ki B CBOIO YepTy PO3NOILIEHO 3a po3AinaMu i TeMamu. Y

KOXXHOMY., PO3iJi -IepefniyeHo 3MIiCT HaBYaJbHOTO Marepiajly, SKMM MaiOTh BOJIOAITH YYaCHHKM 3OBHIIIHBOTO HE3AIEXKHOIO
OLIIHIOBAHHS.

V nepeniky BUMOr;, HaBeleHHX Yy cTOBMYHKY «IIpeamMeTHi BMiHHs Ta pe3y/bTaTH HaBYAIbHOL [isJIBHOCTI» AETaJbHO PO3KPHTO
o0csr BUMOT J10 3HaHb, YMiHb, P€3yJIbTaTiB HABYAJIbHOT MisTIBHOCTI 3 KOXHOTO PO3ALTY i TEMH.

VY nporpami Aj1st 30BHIIIHBOT0 HE3aIeXHOro OLIHIOBAHHS 3 XiMii BAKOPUCTAHO HOMEHKJIATYPY XiMIYHUX eNeMEHTIB i pe40BUH, a
TAKOX TEpMiHOJOri0, AKi Binnosimaiore JICTY 2439-94: EneMeHTH XiMiuHi, pe4OBMHH IpPOCTi. TepMiHH Ta Bu3HayeHHs. — K.,
JepxcrnoxuBcranaapt Ykpainu — 1994, I{poro CTaHAApTy Oyme AOTpHMAHO 1 B 3aBA@HHAX TECTY 3 XiMii.

Ha3Bu opraHi4yHHX CNOJYK BiAMOBi1aloTh ocTaHHIM pexomenaaiisM ITUPAC.

Y mporpami IS 30BHIIIHBOrO HE3aJIEKHOTO “OLIHIOBAHHS 3 XiMii BHKOPHCTAHO CKODOYEHHS «H. y» — HOpMaJIbHi YMOBH
(temneparypa 0 °C, tick 101,3 xITa abo 760 MM pT. CT.).

BifnoBigHo [0 MiXHapoJHHX CTaHAAPTIB AJis MO3HAYEHHS KiNBKOCTI PEYOBMHH MO)XHA BUKOPHCTOBYBATH JiTepH 1 abo v. Jlns
MO3Ha4eHHA TEMIOBOro eeKTy peakiii ciifi BAKOPUCTOBYBATH MO3HadeHHs «AHy. :

[lix Yac MArOTOBKA 1O 30BHILIHBOTO HE3AIEXHOTO 'OLIHIOBAHHSA 3 XiMil. pEKOMEHJOBAHO BHKOPHMCTOBYBATH JOBIIHHKOBI
Tabmuui, SKi HaBeIeHO y moxaTkax «PO3UMHHICTE KMCIOT, coneii, OCHOB Ta am(OTepHHX rixpokcuais y Bomi 3a 20—25 °C», «Psn
aKTHBHOCT] MeTaniBy», «Hajinomypenimn Ha3Bh Ta cKNaj| AeSKHX HEOPTaHIYHUX PEYOBHH, cyMimel Ta MiHepalisy, «HaiinommpeHimni
Ha3BHU Ta-CKJaJ JeIKUX OPraHidYHHX PEYOBHH Ta CYMiLleii».

| Has3sga po3ainy, Temu | 3MicT HaBYaJILHOT'O MaTepiaay | TpeameTHi BMiHHSA Ta pe3yJbTaTH HABYAJIbHOI 1islILHOCTI
1. 3araabHa ximis
1.1 OcHOBHI XiMiuHi TloHATTA pedyoBHHa, Gi3uyHe Tino, mate- | 3anucysamu XimiuHi GpopMyNu pedoBUH, rpadiuni (CTpykTypHi) hopmynn

HoHATTA. PeyoBuHa | pian, mpocTa peyoBHHa (MeTal, HEMETAT), | MOJIEKYJL

CKIaZHa DPE4YOBHMHA, XIMiuHMil enemeHT; | Pospisuamu (isv4HI TiTa i pe4oBHHM; NpOCTi Ta CKIaJHI PEYOBHHH,
HaHPIOHIII YaCTHHKM PEYOBHHY — aTOM, | €IEMEHTH 1 IPOCTi PEYOBHMHM; METAIM | HEMETalH; aTOMH, MOJIEKYJH Ta
MoJleKya, HoH (KaTioH, aHioH). Di3uuHi Ta | fouu (kaTioHH, aHiOHH); Bi3HUHI Ta XIMiyHI BJIACTHBOCTI pe4OBHHH; Bi3H4HI
XiMiydi BmacTuBocTi peuoBHHu. Crutax | siBuLa Ta XimMidHI peakuil; HalpocTinly Ta iCTHHHY GOPMYJH CHIONYKH.

peuoBuHM (SKicHuii, KinbkicHuit). Baneut- | Cxradamu ¢dopmynu 6iHapHMX CHONYK 3a 3HA4YEHHSMH BalleHTHOCTI
HICTb  XiMiyHOro enemeHTa. XiMiuHa | eneMeHTIB.
(nalinpocTima, icTuHa) 1 rpadiuna | Awanisysamu sxicHuil (eNeMeHTHMIt) i KiNbKiCHHMI{ CKJaJ PEYOBMHH 32 i

(cTpykTypHa) dopmynH. DizuuHe sBHLIE | XiMiUuHOIO HOPMYIIOIO.
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Ta XiMiyHa peakuis. Binzocui-atomua i
MonekynspHa (popMmynabHa) MacH, MOJSIp-
Ha Maca,: KiIbKiCTh -PeYyOBHHH: OmHHUIIL
BHMIPIOBaHHS KITBKOCTI  pPEYOBHHH,
MOJNAPHOI MacH, MOJApHOro 00’emy;
3Ha4YEHHA TEMIEpaTypH # THCKY, sKi
BilNOBiNAIOTh HOPMANBHAM YMOBaM (H.
y.); MOJIIpHUH 06°€M rasy (3a H. y.). 3akoH
Aporanpo; uucno Asoragpo. Cepeans
BIIHOCHa MOJIEKyJIfpHa Maca [OBITpA.
Macopa yacTka exeMeHTa y Cronyi.

Busnayamu BaneHTHICTH e:ieMEHTIB 3a GopMynaMi 61HaPHUX CIIONYK.

Obyucniogamu .CepeiHiO BiIHOCHY MOJIEKYJISPHY Macy IOBiTpsi, MacoBy
“YacTKy 'eJIeMEHTa'y CHONYI, Macy eleMeHTa y CKJIajHiil pedoBHHi 3a HOrc
MaCcOBOO YaCTKOIO.

XimiyHa peakuis

XimiyHa peakuis, cxema:peakuii, XiMiuHe
piBHAHHA. 3akoHM 30epeXeHHs MacH
PeYOBHH TMiA dYac XiMmiyHoi peaxuii,
00’€MHHX CNiBBiAHOIIEHD ra3iB y XiMi4Hii
peakii. 3oBHilHi edeKTH,.. . ' IIo
CYNMpOBOIXYIOTh XiMiuHi peakuii. -Tumu
XiMiYHUX peakitiii. Knacudixauis
XIMIYHHX peakuif B opraHiyHid xXimil
(npuenHaHHsA, 3aMilleHHs, BiAUIEIUIEHH,
izoMepusanii). TemnoBuii edekt Ximiynoi
peakuii, TepMoxiMiuHe piBHsHHA. [ToHSTTS
OKHCHHK, BiTHOBHUK, OKMCHEHHS,
BigHOBNeHHs. [anbBaHiYHMH  eleMeHT.
IBuakicts xiMiuHoOT peakuii. Karanizatop.
BrMB pi3HMX YMHHHKIB Ha IIBHAKICTH

3anucyeamu cxeMu peakuiif, XiMiuHi i TePMOXiMiuHi PiBHAHHSL

Po3piznAmu TANA peakuii 3a KibKICTIO peareHTIB i MpomykTiB. (peakmii
CTOJIY4YEHHS, po3Kiany, oOMiHy, 3aMilleHHs), 3MiHOIO CTYMEHA OKHCHEHHA
eNleMeHTiB (peaklii OKMCHO-BiZIHOBHI Ta 6€3 3MiHH CTYNmeHs OKHCHEHH:),
TEeIUIOBUM edhekTOM (peakuii eK30TepMiuHi, €HJOTEPMiuHi), HalpsMOM
nepebiry (peakuii 060pOTHi, He06OPOTHI); 32 yYacTIO OpraHiuyHHX CHOJIYK
(3aMilleHHs, NpUEaHAHHs], BIALICIVIEHH, 130MepH3alii).

Ananizyéamu BIUIAB NPAPONM DEAreHTIiB, iX KOHLEHTpAUiH, BEIMYHHU
TIOBEPXHi X KOHTAKTy, TEMIIEPATYPH, KaTali3aTopa Ha WBHAKICTb XiMidHOT
Ppeakuii; IpoLecH, 1o BiAGYBaIOTHCA P POGOTI raTbBaHIYHOrO ENEMEHTY.

Busnavamu B OKMCHO-BiIHOBHIH peakuil OKMCHHK i BiIHOBHHK, MPOLECH
OKHCHEHHS Ta BiAHOBJICHHS. ;

Bukopucmogyeamu meton enekTpoHHoro OamaHCy MU IEPETBOPEHHS
CXEMH OKHCHO-BiJIHOBHOI peakilii Ha XiMiuHe piBHSHHS.

3acmocosysamu 3akoH 30epeXeHHS MacH pPEYOBHH JUIS NEPETBOPEHHS

xiMmiuHoi peakuii. Ximiuna piBHOBara, | cxemH peakuii Ha XiMiuse piBHsHHS, npuHuwn Jle IllaTense IS BU3HAUYEHHS
npusuun Jle Llatense. HaNpaMYy 3MiLIeHHs XiMiYHOi piBHOBArH.
Bynosa atoMiB i Ckmam  atoMa  (sdpo,  eJNeKTpoHHA | 3anucysamu Ta posniznHaeamu eleKTpOHHI GOPMYJIH aTOMIB i MPOCTHX Ho-
NMPOCTHX HOHIB obosnonka). IToHATTs HykioH, Hyknin, | HiB enementiB Ne 1—20 i 26 Ta ixui rpadiudi BapiaHTH, aTOMiB Heme-
i30TOMM, MNpOTOHHE 4YMCNIO, HYKIOHHE | TANiYHMX eNeMEeHTIB MaJluX NepiofiiB y OCHOBHOMY i 36y ke HOMY CTaHaX.

4pcno, opbiTarnb, eHepreTHyHi piBeHb 1
MiApiBeHb,  CmapeHi ¥ HecmapeHi
€JIEKTPOHH; pajiiyc aToMa, IPOCTOro HoHa;
OCHOBHHUH 1 30ymKeHHH CTaHH aToma.
®opmu s- i p-opbitaneii, posmilerHs p-
opbiraneit y mnpocropi. ITocnigosnicTs

Pos3pizuamu BaNeHTHICTD 1 CTYNIHb OKHCHEHHA eJIEMEHTA.

Crnadamu GopMyIH CHONYK 38 CTYNICHAMH OKHCHEHHS €JIEMEHTIB.

Iopienioeamu MOXTMBI CTYNEHi OKMCHEHHS HEMETATiYHMX eJIeMEHTIB
MaJuX NepiofiB, 10 3HAXOIATHCA B OIHiM Ipymi, HA OCHOBi €J1eKTPOHHOT
6yI0BH IXHIX aTOMiB; pajliycu aTOMiB i IPOCTUX HOHIB.

Ananisysamu 3MiHu pajiiyciB aroMiB y Iepiojax i migrpymax, 3B’S30K
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3aMOBHEH!S €JIEKTPOHAMH EHEPreTHUHMX
PiBHIB 1 MiIpPIBHIB B aTOMax eneMeHTiB Ne

120 i 26, enexrpouni - hopmyiu aTomiB.i |

NpOCTHX #oHiB enemeHTiB Ne 1—20 i 26 Ta
iXHi rpadiuni BapianTH. BajneHTHi cTaHu
eneMeHTiB. CTyniHb OKHCHEHHS €JlleMeHTa

B pe4yoBHHi. MOXUIHBI CTYNeHi OKHCHEHHS

HEMETaJliYHHX eJIEMEHTIB MaJIuX NepioiB.

KiTBKOCTI €JIEKTPOHIB -Ha 30BHIIUHEOMY PpiBHI 3 XapakrepoM €jeMeHTa
(MeTaniyHUM, HEMETAJIYHKMM), THIIOM MPOCTOI pe4oBHMHH (MeTal, HEMETan),
KHCJIOTHO-OCHOBHMM XapaKTepoM OKCH/iB i TiIpOKCHAIB, BiaMiHHOCTI
€JIEeKTPOHHOI OYHOBH aToOMiB s-, p-, d-enemeHTiB (Pepym) 1-4 nepioais.
Busnayamu cknan saep (KUIBKICTb IIPOTOHIB 1 HEHTPOHIB Y HYKIA) i eme-
KTPOHHHMX OOOJIOHOK (EHEpreTM4HWX piBHIB Ta MiJpiBHIB) B aTOMax ele-
MeHTiB Ne 1—20 i 26, 3aranbHy KiBKiCTh €JEKTPOHIB 1 YKCIIO €NEKTPOHIB Ha
30BHILIHBEOMY €EHEPIETHYHOMY piBHi aToMiB enemenTi Ne 1—20 i 26.
O6uucnioeamu CTyIiHb OKUCHEHHS! €lIEMEHTA Y CIIOJIYL.

1.4 | llepiomuunuit 3akon i | Iepionuunuit 3akoH (cyyacHe Qopmynro- | Pospiznamu B nepiofuuHiii cucTeMmi Nepioad, rpymd, TojoBHi (A) Ta
TepiofyHa cucTeMa | BaHHsA). CTpyKTypa KOpOTKOro i mosroro | mo6iusi (B) miarpymu; MeTamiuHi Ta HEMETANliYHi €JIEMEHTH 3a MicueM ix y
XiMiYHHX €leMEeHTIiB | BapiaHTiB NMepioJHYHOI CHCTEMH; TIEPIOAY, | epioaruHiil CHCTeMI; JIyKHi, iHepTHi €JleMEHTH, FANIOTeH .

rpymu, miarpyma (ronosHi (A), mobiuni | Buxopucmoeysamu indopmaltiio, 3aknaneHy B MepiofduHiil cHCTeMi, JUIS
(B). TlporoHHe .4McroO- (NOPANKOBHMH, |'BU3HAYEHHS . BNACTHBOCTEH enemeHTa (MeTamiynuii ab6o HeMeTaniunmii
aTOMHUH  HOMEp  €JIEMEHTa), MIiCLE | eIEMEHT), MAaKCHMaJbHOTO 3HAYeHHs HOro BaJeHTHOCTI, BJIACTHBOCTEH
METANIYHHX | HEeMETAiYHUX eJEMEHTIB-Y | NpoCToi ped4oBHHHM (METal..ab0 HEMETal), XiMi4HOro XapakTepy OKCHIIB,
NepioAMyYHil CHCTeMi, Mepioax i rpynax; | rixpoKcumis.
JyXHi, iHEPTHI eneMeHTH, TraloreHu. | Auanizyéamu 3MiHM BIACTHBOCTEH NPOCTHX PEYOBHH Ta KHCJIOTHO-

> Ilepioanynicty .  3MiH BJIaCTUBOCTEH | OCHOBHOTO.XapaKTepy OKCHAIB i MAPOKCHAIB 3aJleXHO BiJ MICLs €leMEHTIB
€lleMEeHTiB Ta iXHiX CIONYK Ha OCHOBi |y mepiojax, miArpymnax, IpU MepeXoAi B OJHOTro Nepiofy K0 iHILOTo.

bt ysiBIIeHb IIpo 6ynoBY aTOMiB.

1.5 Ximiynuit 38’430k | OCHOBHi" . BMAM = XIMIYHOTO . 3B’s13Ky | Haeodumu npuxnadu pPEYOBHH i3 DI3HAMH BHAAMH XiMiYHOTO 3B’SI3KY;
(HoHHHH, KOBaJICHTHHUH, BOJIHEBHH, | aMOP(HHX i KPHCTANIYHHX PEYOBHH.
MeTaniunmii). OOGMiHHMH -Ta JOHOpHO- Hoscuiosamu 6iominnocmi B MexaHi3Max YTBODEHHS KOBATEHTHHX
aKUENTOPHUH  MexaHi3MM  yTBOpeHHs | 3B°A3KiB y MONeKyNmi aMmoHiaky Ta HOHi amoHilo; Mix amopdHuMH i
KOBQJICHTHUX 3B’A3KiB. Tpocruii, | KpUCTANIYHUMH PEYOBHHAMH.
NoABiNHMI, TNOTpiiiHMM, mnonspHuit Ta| Pospisusmu OOMIHHHMH Ta JOHOPHO-AKLENTOPHMM (KaTioH aMOHil0)
HENoJIAPHHHA KOB&JICHTHI 3B’A3KH. | MEXaHI3MH YTBOPEHHS KOBAJIEHTHOTO 3B’ A3KY.
EnexTpoHeraTuBHiCTE eneMenTa. | Cxnadamu enexTpoHHI GOPMYIH MONeEKyJ, XiMiuHi GopMynH CHONYK 3a
Enextponna ¢dopmyna MOJIEKYJIH. | 3apsaMu HOHIB.

PeyoBnH#M aTOMHOI, MOJIEKYJISIPHOT, HOHHOT
6ynosu. Kpuctaniunuii i aMopdHuii crann
TBEPAMX pEYOBHH. THNH KpHCTaliYHHX
IpaToK (aToOMHi, MOJIEKYNspHi, MHOHHI,
MeTaJliyHi). 3anexHicTsb diznunux
BJIACTHBOCTEH PEYOSHH BiJ IXHBOT OyHOBH.

Vemanoenioeamu BuM XiMiYHOTO 3B’A3Ky B pEevOBMHAX 3a iXHIMH
dopmynamu.

Buswawamu npocti, NOABIiHI,
KOBAJIEHTHI 3B’ 3KH Mi)XX aTOMaMH.

TIpoznosyeamu BUI XIMIUHOTO 3B’ 3Ky B CIIOMYIi, MOXJHBICTE YTBOPEHHS
BOJZIHEBOTO 3B’S3KYy MK MosekynamH, (Gi3u4Hi BIAaCTHBOCTI PEYOBMH Ha
OCHOBI iXHBOi OymoBM Ta 6ynOBYy DEYOBHH Ha OCHOBi IiXHIiX (i3HYHHMX

NoTpiliHi, MOJApHI Ta HEMOJAPHI

4

3 opuridanom
3rigHo




EACTHBOCTEHN (THIY KPHCTANIYHHX IPATOK).

Oyintogamu Ha OCHOBi OyJOBM MOJEKYJ BOAH i CIMPTIB MOXIHBIiCTH
YTBOPEHHS BOIHEBOFO 3B’A3KYy MDK MOJEKyJaMH BOZH, OprafigHux
PEYOBHH, BOAHM i OPraHiYHUX pPEeYOBHH.

- Cymilr peyoBHH.

Po3uunn

CyMiwi omHopigui (po3uvHM) Ta HEOAHO-.
pinti. TIOHATTA PO OHUCHEPCHI CHCTEMH.
Konoinui Ta ictunHi pozunuu. Cycnewsii,
eMyJibcii, aeposoni. Macosa- i. 06’emHa
(mnst rasy) 4acTKM PEYOBHHM B CyMilli.
Metoau poszineHHs cymiuwei (BiacToro-
BaHHA, (iNTBTpyBaHHS, LEHTPU(YryBaHHS,
BHNIAPIOBAHHSA, AMCTHILILIA - (NeperoHka).
Bynosa mMonexynu Boxu. ITOHATTS po3uuH,
PO3YHHHHK, pO34YHHEHa - pEeYOBHHa,
KpHCTanoriapar. Po3uuHHiCTE peyoBuH, i1
3QeXHICTh * "BiX  PI3HHX " YHHHMKIB.
Hacuueni # HeHacH4eHi, KOHUEHTpOBaHi |
po3BezieHi po3urHH. Macopa 4acTka pos-
YHHEHOI' PEYOBHHH Y po3unHi. Enextpoir,
HeenekTpolit. EnexTponitiuna mucouia-
Uif, CTYMiHb .eMEKTPOMITUYHOI AUcoLiaLii.
Vonno-MonexynspHe . piBHSHHS.® Peakwuii
0OMiHy MiX eNeKTpOJiTaMH y PpO3YHHi.
Bomneru#i noxaznuk (pH). 3abapenenus
inaMKaTopis (yHiBepcanbHoro, penondra-
neiHy, METHJIOpaHXy) B KHCJIOTHOMY,
JIyXKHOMY 1 HEHTpaIBHOMY CepeoBHIIaXx,
3HaueHHa pH mms koxHOro cepenoBHina.
Tinponiz conei. Skichi peaxuii Ha aeski
HOHH.

Haeooumu npuxnadu KoJOIAHMX Ta iCTHHHMX DO3YMHIB, PO3YHHHHKIB,
CyCIeH3ii, eMyIbCiH, aepo30JIiB, eIEKTPONITIB i HEeJIeKTPONITiB, CHIBHHUX i
cnabKuX eNeKTpoiTiB, KPUCTANIOTI APATIB.

Po3pizuamu omHOPiAHI Ta HEOAHOPiAHI CyMili pi3HUX THNIB; po3baBneHi,
KOHUEHTPOBAHI, . - HACHYEHI, HEHAaCHYeHi pO3UMHM; CIeKTpONiTH H
HEEIIEKTPOJII TH, CHJIBHI Ta c/1abKi €1eKTPONITH.

Obupamu cnoci® po3nineHHs omHopimHOi a60 HeoqHOpImHOI cymiuri
PEUOBHH; BUABJIEHHS B PO34HHi TIAPOKCHA-, XJIOPH]-, Cylbdar-, kapboHat-,
cuIlikaT- i oprodocdat-ionis, fonis [inporeny, amoHilo, Bapiro, a Takox, 3a
JIOTIOMOT 00 JIyTy, — HOoHiB MepyMy(2+) i Depymy(3+).

Crnraoamu cXeMH €eKTPOJITHYHOI AuMcoLialil OCHOB, KMCJIOT, COJEH;
HOHHO:MONEKYJISIpHi © DiBHAHHS 32 MOJEKYJAPHUMH  piBHSHHAMM i
MOJIEKYJIApHI PIBHAHHS 32 HOHHO-MOJEKY/ISPHUMH DiBHAHHAMH, PIBHAHHA
peakuiif riipomisy coseil; piBHSHHS SKICHAX peakliif IS BH3HAYeHHA B
PO3YMHAaX XJOpHA-, Cylbdar-, kapOGoHaT-, cHiikar--i oprodocdar-ioHis,
HoHiB amonito, Depymy(2+), Gepymy(3+), (ocamxyrouu ix myramu), bapiio
B MOJICKYJIAPHi# Ta HoHHiii dopMmax. ,

Ananizyeamu snuB 6y0BH PEUOBUH, TEMIEPATYPH, THCKY (1118 ra3iB) Ha
iX PO3YMHHICT y BOJi; MEXaHi3MH YTBOPEHHS HOHIB IIPH PO3YMHEHHI y BOMi
eJIEKTPOJIiTiB HOHHOT Ta MOJIEKYJIAPHOI OYIOBH.

Busnauamu MOXJIMBICTB nepebiry peaxuii o6MiHy Mix enekTponiTaMH B
PO34HHI, riipoi3y coJeil, CepeoBHIIE PO3UHHY COJI.

2. Heoprauiuna ximis

2.1. Heopraxiuni pe4yoBuHH i IXHi BJ1acTHBOCTI

Pg)k\)l{i BigomocTi | Hemerann. 3aransHa  xapakrtepuctuxa Hazueamu HainowMpeHimi y IMpUpoIi HEMETANIYH] eJeMEeHTH; SKiCHHH
upo \IIIeMeTanqui HEMETAiYHUX  eNeMeHTiB  (Micue Yy | Ta KiJBKICHHH CKiaj MOBITPs.
&IMMenTH Ta nepioau4Hik CHCTEMI, 0CcoONUBOCTI IoacHioéamu  CcyTh sBMINA @IOTpOMii; BiIAMIHHOCTI BJACTHBOCTEH
/i flemeranu €NEKTPOHHOI  OynoBu atomi). ®isuuni | anorponnux Momudikauist Oxcwureny, . Cynsdypy, Kapbony, Pocdopy
v 4 -
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BIaCTHBOCTI  HeMeTamiB.  AJIOTPOTS:
Anotponni Monudikamii HemeramiuHuX

eneMeHTiB. - SIBume . angcopbuii . (Ha.

NpUK/Iaji aKTHBOBAHOTO BYriag). OKuCHI
Ta BIJHOBHI BJIACTHBOCTI HEMETANiB.

3actocyBaHHs ~ HeMeramiB.  Oxcuren.

[Toumpenicte .. OkcureHy. B OpHpoai.
Kucens, - ckman - ... #ioro  MOJEKyIH,
noluMpeHicTb y  mpupoai.  Di3uuni
BJIACTHBOCTI KHCHIO. Ofiep>KaHHs KHUCHIO B
naboparopii’ (3 rigporeH nepokcuay i
BOAM) Ta mpomucioBocti. Crocobu
30MpaHHA KHCHIO. JlOBENCHHS HaABHOCTI
KHCHIO. XiMi4Hi ' BJaCTMBOCTi ~KHCHIO:
B3a€EMOJi 3 TIPOCTHMH 1 CKJIaZHAMH
peuoBuHamu. - Komoo6ir  Oxcureny - : B

npupofi.  OsoH.. 3acTocyBaHHs . .Ta.

GiosoriyHa ponb  KUCHIO. - OKHCHEHHS

(ropiHHS, NOBIUIbHE OKUCHEHHS, IMXaHHH)."

YMoBHu BHHUKHCHHA - Ta TIpANTMHEHHA
TOpiHHA. Cnonykd - . HeMeTaliYHuX
enementiB 3 [ligporenom. BnactusocTi
BOJHMX PpO3YMHIB UMX CHONYK, iX
3acTtocyBaHHg. OKCHIM  HEMeTaliuHuX
eJIEMEHTIB, iX yMicT B arMocdepi.

- CRNAAOM IXHIX MOJIEKyJ1-ab0 By A0BOIO; CyTh ABMIIA ancopbuil (Ha MpHKIafi

aKTHBOBAHOIO ' BYriUIA); AHTPONOTreHHI Ta MPHUPOIHI NPHYMHH TMOSBU B
aTMocdepi... OKCHAIB HEMETATiYHUX E€JIEMEHTIB, IPOLECIiB OKHCHEHHS,
k051000iry OKcHreHy.

“Hasooumu npuxnadu anotponHux mopudixauiit OxcureHy (KMCEHb Ta
o3oH), Cynedypy ‘(pombGiyna Ta MoHoKkIMHHa cipka), KapGony (rpadir,

anMa3 Ta ¢yneper), ®ocoopy (6inmit Ta uyepBoHuit Qocdop); cmomayk

HeMeTaliyHuX enemeHTiE 3 [igporeHom (risporen Xmopua, rifporeH
cynbdi, aMOHiak).

Cxradamu- XiMiudi piBHAHHSA, IO MiATBEPIKYIOTH OKUCHI BJIACTHBOCTI
HeMeTalliB (KMCEHB, cipka, ByIJelb, XJIOp) B PEaKLiax 3 BOAHEM i MeTajlaMmu;
BiIHOBHI - BNIaCTHBOCTI BOAHIO M BYIrNeIi0O B peakuisX 3 OKCHUAAMH
METaiYHHMX €IeMEHTIB; PeaKiliif, Kl XapaKTepU3yTb BIaCTHBOCTI BOAHHX
PO34HMHIB ifpored XJIOpUAy (3 OCHOBaMH), riaporen cymsdimy (3 1yramu),
aMoHiaKy (3 KHCIOTaMH); peakilili HITPaTHOI 1 KOHLEHTPOBaHOi Cy/bdaTHOT
KHCJIOT 3-MarHieM, IIMHKOM, MiZIIO, peaKiiii: oaepaHHs KHCHIO 3 TiporeH
HEPOKCHY Ta BOAY; KUCHIO 3 BOAHEM, ByIJElleM, CipKOIO, MarHieM, 3aili3oM,
MiJTI0, METaHOM, TiApOTreH CyIb(inoM.

Ilopisniogamu QisuuHi Ta XiMmiudi BIacTHBOCTI HeMeTasiB, OKCHIIB
HeMeTaJliYHMX eJIEMEHTIB; BJIaCTUBOCTI BOJHHMX PO3YMHIB IipOreH XJIOpUAIY,
riaporex cybdiny, aMoHiaKy.

Xapaxmepusyeamu  HeMmeTand, ixHi  Oi3WIHI  BIacTHBOCTI T4
3aCTOCYBAaHHS; 3aCTOCYBaHH TIiJPOreH XJIOpHAY, TiAporeH cynbdiny,
aMoHiaky; ¢i3uuHi Ta XiMiuHi BNACTHBOCTI HiTPaTHOi i KOHLIEHTPOBAHOI
cynbdaTHOi KMCIOT (B3a€MOMiA 3 MarHieM, LUMHKOM, Mimmo); XiMiuHi
BJIACTHBOCTI KUCHIO; IPAKTHYHY 3Ha4dy1uiCTs ABHILA afcopowuil, axcopOiiiny
3MaTHICTh aKTHBOBAHOTO BYTUJLIA TA AHANOTTYHUX JIIKapChKHX MPETapaTis.

Oyinosamu  GionoriuHe 3HaYEHHS HaMBAXUIMBIIIMX HEMETANIYHUX
(Oxkcureny, Hitporeny, KapGomny, ®oc¢opy, ranoreHiB) eIeMEHTIB;
3HAYEHHs KUCHIO B JKUTTEAIBHOCTI OPraHi3MiB; 030Hy B arMocdepi.

Bucnoeniosamu cydoicenHs IOAO 3aCTOCYBAaHHS O30HY, EKOJOTIYHHX
HacJiaxiB BUKHAIB B arMocdepy okcunir Kap6ony, Hitporeny, Cynbdypy;
KHCJIOTHHX JOILiB, TapHUKOBOTO e(eKTy.

Obrpynmo6ysamu 3Ha4eHHs alOTPOITHUX IIEPETBOPEHB; 3acTOCYBAaHHSA
KHCHIO.

J0600umu NpaxTHYHY 3HAYYI[iCTh HEMETAJIB Ta CIIONYK HEMeETaliYHHX
€JIEMEHTIB.
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~ 3arbH1 BiZoMocTl
npo MeTaiyuHi

~.€JIEMCHTH-TA METAJIH .

3aransHa-
€NeMeHTIB (Miclle y nepiorH4Hii cHcTeMi,
0COBNKBOCTI €NEKTPOHHOI 6YXOBH .aTOMiB).
Di3nyHi BIaCTHBOCTI METAJiB, 3aJIEXKHICTh
Bin iXxHe01 OynoBuM. AmoMiuiil 1 3anizo:
disnuni - i XiMiyHi BIIaCTHBOCTI.
Haiipaxxnusiur crnonykd AJIOMiHIIO Ta
Depymy. 3acTocyBaHHS MeETaliB Ta: IXHIX
cnnasiB. Pan aktuBHocTi MeTaniB.CyuacHi
CHJKaTHI Marepiann. MiHepansi
no6pusa. I[IOHATTS MPO KUCITIOTHI Ta JIYXHi
rpyutH: Bionoriyne 3HayenHs MeTaniuHux
i HEMETaNIYHIX ENEMEHTIB,

XapaKTCPpHCTHT BT

ATYH1 eJIEMEHTH.

Cknadamu pia}mm-m 10 NiATBEPIKYIOTh BiAHOBHI BIAaCTHBOCTI METAIB,
30KpeMa: AIOMIHIIO. 1. 3aii3a (peakuiil 3 HeMeTanaMy, BOJIOIO, KHCIOTaMH i
COJIAMH B PO34HHaX).

Iopisniosamu (isvuni Ta XiMiuHi BIACTMBOCTI MeTaliB (amOMiHil i
3aJ1i30), OKCHJIB. MeTajliuHMX eJeMeHTiB;, ocHOB (riapokcuais Hartpito i
Kank1io).

Xapaxmepuszyeamu metany, ixXHi ¢i3wmi BJIACTHBOCTI Ta 3aCTOCYBaHHA (y
TOMY WYHCIHi . CINaBiB. MeTaniB); 3acTocyBaHHs riapokcuaiB Hatpiio i
Kansuiro.

Oyinrosamu  Gionoriune 3HauenHs wetaniunux (Kamsuito, Kaniro,
Harpito, Marsito, epymy) enemMeHTiB.

ﬂoeoaumu npax’mqﬂy 3HAYYLIICTh METANB 1 CHOJNYK METalivHHX
eHeMeHTlB

2.2. OCHOBHI KJIACH HEOPTaHIYHHX CIONYK

2.2

Oxcuan

BusHaueHHs, ' CKJAJ. I HOMEHKJIATypa,
Kinacudixaris OKCHIIB, XiMiuH1
BJIIACTHUBOCTI COJIETBOPHHX OKCHJIIB,

crnocobH ofiepXKaHHs OKCHIB.

Hasusamu - oxcmay  3a  Cy4acHOIO  HayKOBOIO
HOMEHKJIATypOIO 3a IXHIMH XiMiYHUMH GopMynaMu.

Pospisuamu: neconersopsi (CO, N20O, NO, SIO)
(KMCIIOTHI, OCHOBHi, aMd)OTele)

Crnadamu  ximiuni  ¢opMynum OkcuiiB; piBHAHHA peakuii, sxi
XapaKTePU3YIOTh .XiMi4Hi BJACTMBOCTI COJIETBOPHHMX OKCHIIB (B3a€EMOJis 3
BOJOIO, OKCHIAaMH, KHCIOTaMH, JYramH), crlocoGH ONEpXKaHHSA OKCHIIB
(B3aeMoZis MpPOCTHX .1 CKJIAOHMX PEYOBHMH i3 KHCHEM, pO3KIalaHHA
HEPO3YMHHHMX OCHOB, IEAKHX KHUCTIOT i cosiel MiJ Yac HarpiBaHH:).

Mopisniosamu 3a XiMiYHHMH BJIACTHBOCTAMHM OCHOBHi, KMCIJIOTHI Ta
amborepHi (Ha npuxnagax okcuais Llunky Ta AJFOMiHII0) OKCHIH.

Xapaxmepuzyeamu GiznyHi BI1aCTHBOCTI OKCHAIB.

Busnawamu gopMynu okcHIIB cepen GOpMyYN CHOYK iHIIMX BHBYEHHX
KJIaciB.

YKPaiHCBKOIO

A coneTBOpHi OKCHIM

222,

OcHoBH

BusnauenHs (3aranbHe Ta 3 MOJIALY
€NEKTPOJIITHYHOI [HcoLiauii), cknam i
HOMEHKJaTypa, Knacudikauis, XiMiuHi
BJIACTHBOCTI JIYTiB Ta HEPO3YHHHUX OCHOB,
cnoco6H ofepKaHHs OCHOB.

Ha3ueamu OCHOBH 3a Cy4aCHOIO HayKOBOIO
HOMEHKJIaTYpOIO 3a TXHIMH XiMi4HHMH PopMynaMH.

Po3spisnamu po3uunHi (JTyru) Ta HEPO3YHHHI OCHOBH.

Cknadamu  ximidHi  (opMynH OCHOB; pIBHAHHA  peakuid, AKi
XapakTePH3YIOTh XiMi4HI BIACTHBOCTi JNyTiB (B3a€MOAis 3 KHCIOTHUMH
OKCHIaMH, KHCIOTaMH Ta COJIAIMH B PO34HHi) Ta HEPO3YHHHHMX OCHOB

yKPaiHCBKOIO

(B3a€MOJid 3 KHCJIOTAMH, PO3KJIAJaHHA [1i1 4Yac HarpiBaHHs), Crocobu

7
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OJepXKaHHS- JyriB (B3a€MOJiA JNyXHHX i JYKHO3eMENbHHX (KpiM MArHixc)
METaIB i3 BOJ0I0, OCHOBHHX OKCHZIIB JIY)KHHX 1 JIy>KHO3eMEIBHUX €JIEMEHTIB

13:B0JI010). i HEPO3YHHHMX -OCHOE (B3aEMOis COJE i3 TyraMu B pO34HHi).

Ilopisniogamu XiMidHiI BJIaCTHBOCTI PO3YMHHHX (JIyriB) i HEPO3UMHHUX
OCHOB.

' Xapaxmepuzysamu ¢i3n4Hi BIaCTHBOCT] OCHOB.

Busnayamu. popMymn ocHOB cepell ¢opMyT CHONYK iHIIMX BHBYEHHX
KJIaciB.

223.

Kucnotu

BusHayenHs (3araibHe - Ta 3 NODIAdY
€NIeKTPONITHYHOI * AucoLiauil), ckmax i
HOMEHKJIaTypa, Kiaacudikanisi, XiMiuHi
BJIACTHBOCTI, CIOCOGH OIepXaHHS KUCIIOT.

Hasugamu  KMCIOTH - 32  Cy4acHOK  HAayKOBOIO  YKpaiHCBKOIO
HOMEHKJIATYpOIO 3a IXHIMH XiMiYHMMH QopMyIaMu.

Pospizuamu Kucnotu 3a CKIafoM (OKCHreHOBMICHI, GE30KCHI€HOBI),
OCHOBHICTIO (OZHO-, IBO-,” TPHOCHOBHI), 3JATHICTIO O €JIEKTPOJITHYHOI
nucouianii (CHIbHI, c1abki). '

- Cknadamu  ximivydi  opMynanm KHCnOT; piBHAHHA = peaKwid, ki
XapaKTepH3yloTh XiMi4HI BIACTHBOCTI KHCJIOT (B3a€MOAif 3 METalaMH,

'OCHOBHHMMH. Ta aMQOTEpHHMH. OKCHIOAMM, OCHOBaMH Ta aM{pOTEepHUMH

TiZIPOKCHIAMH, COJIIMH) Ta CIIOCOOH IX OAEPXKaHHA (B3aEMOJis KHCIOTHHX

-{ OKcHiB i3 BOJIOIO, NEAKMX HEMETAJIIB i3 BOAHEM, COJIEi i3 KHCIIOTaMH).

. Xapaxmepuzysamu $i3n4Hi BIaCcTHBOCTI KHCIIOT.
Busnavamu dopmynn kuciot cepes GoOpMyN CHOMYK iHIIMX BHBYEHHX
KJIaciB, BAJIEHTHICTH KHCIOTHOTO 3AJIMLIKY 33 HOPMYJIOK0 KHCIIOTH.
IIpozro3yéainu MOXIMBICTE Tepebiry XiMiYHMX pEaKLiH KHCIOT 3
METaJlaMH, BHKOPHCTOBYIOUH S aKTHBHOCTI METalliB.

224

Coni

BusnayenHs (3aranpHe Ta 3 NOMISAY
ENEKTPONITHYHOI  AMcouiauii), ckmam i
HOMEHKNIaTypa, Kiaacudikauis, Ximiysi
BJIACTHBOCTI, crnocobu OJepXKaHHS
CepeJIHiX Ta KHCIIMX COJiel, iX MOMUpeHHA
B nipupozi. [TOHATTS mpo KOpCTKICTh BOAH
Ta crnocobu ii ycyHeHHs.

Ha3sueamu cepenHi Ta KHCJIi COJli 3a CY4acHOIO HayKOBOIO YKPaiHCHKOO
HOMEHKJIATYpOIO 3a TXHIMH XIMiYHMUMH HOpMyJIaMK; BUAM XXKOPCTKOCTI BOIH
(TMMuacoBa, abo kapboHaTHA; MOCTikiHa, 3arajibHa).

Pospiznamu 3a cki1afgoM cepelHi Ta KAcIi Colli.

Cknadamu xiMiyni -QOpMynH cepeoHix Ta KHMCIHX coJieif; PiBHAHHA
peakuiii, AKi XapakTepu3ylOTe XiMi4Hi BIaCTHBOCTI cepeiHix (B3aemopis 3
MeTaJlaMH, KHCIIOTaMH — XJIOPHIHOIO, Cy/lb(paTHOIO, HITPAaTHOIO, JTYyTaMH,
COJIIMM B' PO3YMHi) Ta KHUCIHMX (B3aEMOMiS 3 KHCIOTAMH — XJIOPHAHOIO,
cynb(haTHOIO, ~ HITPaTHOIO, NyramMH, TepMiYHMH pO3KJIax KapOoHaTiB i
riporeHKapboHaTiB) CcoJieif, CmocoOH ofepKaHHsA cepeaHix (B3aeMonis
KHCIIOT i3 MeTajlaMH, OCHOBHHX OKCH/B i3 KHC/IOTaMH, KNCJOTHHX OKCHJIB 3
JyraMH, OCHOB i3 KHMCIOTaMH, coleif i3 KHCIOTaMm, COJeil i3 JIyramu,
KHCJIOTHHX OKCHAIB 3 OCHOBHHMHM OKCHIAMH, COJieii i3 consmu, cosieif i3
MeTajaMu (peakuii 3MiHCHIOTh Y PO34HHAX), METaNiB i3 HeMeTanamH) Ta
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KHCHHX . (B3a€MOJiA CepelHiX coseif 3 KHCIOTaMH) coself; YCYHeHHs
XOPCTKOCTI BOAH.

Xapaxmepu3sveamu hi3udHi BIaCTHBOCTI COJIeil.

Busnayamu dopMynu cepeqHix Ta KUCIHX coyiell cepen HopMyJl CIOJIYK
IHIIMX BUBYEHHX KIIaciB.

Ilpoznosyéamu MoxumBicTh nepebiry xiMiuHMX peakuiii comne#t 3
MeTaNaMH, BAKOPHCTOBYIOUH PsAl aKTHBHOCTI METAIIB.

J{0600umu YIIUB 5XOPCTKOI BOAM HA NOOYTOBI PHIIATH i KOMYHIKaLii.

Z:2:5:

AmdoTepHi coxykH

SBue aMOTEPHOCTI. XiMmiuHi
BJIACTHBOCTI, crniocobu OllepXKaHHL
aM(pOTEPHUX OKCHIIB i I'iAPOKCUAIB.

Haszugamu amdoTepHi OKCHAM i TiAPOKCHAM 3a CYYaCHOK HayKOBOIO
YKPaiHCHKOI HOMEHKJIATypPOIO 32 IXHIMH XiMiYHUMH (opMyTaMH.

Po3piznamu amboTepHi OKCHIM i MAPOKCHAK cepell iHIIMX HEOPraHiYHHX
CIIOJIYK 3a TXHIMH BJIaCTHBOCTAMH.

Cxnadamu xiMiuni GopMyin OKCHAIB i TIizpokcuziB AJroMiHIIO Ta
IluHKy, piBHSHHS peakuiH, Kl XapakTepu3ylOTb iXHI XiMiuHI BJIaCTHBOCTI
(B3aeMOTis 3 KMCIOTaMH, Jyramu (B PO3YMHi Ta NiJX Yac CIUIABNIAHHA) Ta
Croco6M oJiepxanHs (B3a€EMOIisl COJIEH [IUX €JIEMEHTIB i3 JIyraMd B PO3YMHI).

Xapaxmepu3syeamu TOHATTA amdoTtepHocTi, (i3HyHi BJACTHBOCTI
OKCHIB i riApoKcHaiB AsoMiHio Ta L{1HKy.

2.2:6.

Ienernuni 38’43KM MiX KJIacaMH HEOPTraHiYHMX CIIOIYK

Cxnadamu piBHAHHA peakuUil MiX HEOpraHiYHHMH CIIONYKAMH Pi3HHX
KJIaciB. g

Ilopisnioeamu ~ XiMiyHi  BIACTHBOCTL
aM(OTepHUX IiAPOKCHIIB, CONEI.

Ycemanoeniosamu 3B’A3KM MK CKJIAAOM i XiMiYHMMH BIacTHBOCTAMH
OKCHAIB, KHCIOT, OCHOB, aM(OTEPHMX TiApPOKCHIIB, CONEH; TeHEeTHuHi
3B’A3KH MIXK NPOCTHMHM i CKJQJHHMH DEYOBHHAMH, OKCHIAMH, OCHOBaMH,
KHCJIOTaMH, aM(OTEPHHMH TIPOKCHIAAMH, CONAMH.

Obrpynmogyeamu  3aNeXHICTh MiX CKJIA[OM, BJACTHBOCTSAMH Ta
3aCTOCYBaHHAM OKCHJIiB, OCHOB, KHCJIOT, aM(OTEPHHX I'iJPOKCHAIB, COJIEH.

OKCHJIiB, OCHOB, KHCJIOT,

3. OprauiuHa ximis

3.1.

TeopetnuHi ocHOBH
OpraHiyHoi ximit

HaiiBaxxnuBimi
OpraHiyHi

€JIeMEHTH-OPTraHOreHH,
CNIONYKH;  TPUPOAHI  Ta

oprasiusi CIIOJTYKH.
a Oyn0Ba OpraHiyHUX CHOJYK.
ap6on-Kap6ouosi 38’ a3ku. y
AHIYHHUX CHOJYK: NPOCTHIA,
rpiifuui. Teopis 6Gymosu

Hasusamu  opraniyni cronayku 3a CTPYKTYpHHMH
BHKOPHCTOBYIOUH CHCTEMATHYHY HOMEHKJIATypy.

Hagooumu npuknadu OpraHidHMX CIOJYK i3 NPOCTHMH, NMOABIHHMMH,
notpifinumun  Kap6on-Kap6oHoBMMH — 3B’S3KamMH; TOMOJIOTIB  Di3HHX
TOMOJIOTYHMX PpAAIB BYIVICBOZAHIB Ta OKCHIEHO- 1 HITPOr€HOBMiCHHX
OpraHiYHHX CIOJNYK Pi3HHX KJIAciB; CTPYKTYpPHHX 130MepiB IpeJCTaBHHKIB
Pi3HMX TOMOJOTIUHMX PANIB BYTJIEBOAHIB T OKCHreHO- i HITPOTEHOBMiCHHMX

bopmynamu,
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opradiyiux  cmonyk: — Homenwnarypa
OpraHiyHHX cnonyk. .. Kiacuoikanis
OpraHiyHHX Cronyk- ...3a  OyIOEBOIO |
KapOOHOBOrO  JIaHIFOra - ‘i HasBHICTIO!
XapaKTepUCTHYHHX (pyHKiioHATBHHIX)
rpyn. SlBume - romoJiorii;  rOMOJOIH,

TOMOJIOTiYHMH PAA, FOMOJIOriYHa PI3HHLA. |

Knacu opraniuanx cnonyk. 3aranesi
¢$opMyIH  rOMOJIOriYHHX : PSAIB 1 KIaciB
OpraHiyHMX CHOJYK. SIBuue iaomei:)iT,
i30MepH, CTpYKTypHa i3oMepis. Biaemunit
BIUTMB ~ aTOMiB -a6o
MOJIeKyJIaX OpraHiYHHX CIIOJYK.

.CIIONIYKH, TIPMPOAHi Ta CUHTETHYHi OpraHiyHi CIONYKM; OpraHiyHi CroNyKH

TipocTuit, nompiitumii, notpiitauit Kap6ou-KapboHoBi 38’ s3KM; roMONOrivHi

‘BJIACTHBOCTI CIIONYK 3 Pi3HHMH XapaKTePUCTHUHHMH IDYTIaMH.

rpyn - aTtoMiB = Y|
HHX) TPYI COMPTH, (eHoJ, albJeriji, KapOOHOBI KHUCIIOTH, €CTepH, aMiHH,

| 6araTOMaHiTHICTH OPraHiYHMX CIOJIYK HAa OCHOBI Teopii XiMi4HOI 6YIOBH.

OpTaHiYHHX CIIONYK PI3HHX KIIACiB.
- Po3pi3uamu 3a XapakTepHHMH O3HAKaMH HeOpraHiuHi # oprasiuui

3a AKiICHUM CKJIaZIOM: BYFJICBOJHI, OKCHI€HO- i HiITPOreHOBMICHI PEYOBHHH;

pAOM i KJIACH OPraHiYHHX CIOJIYK; CTPYKTYPHI i30MEpH NEBHOT peYOBHHH.
IIopienioeamu xoanentHi . Kap6on-KapGoHoBi 3B’A3KH Yy MoOJIEKylIax
OpTaHiYHHMX CIONYK: = NpOCTHH, NOABIAHMH, mnOTpiliHmis; OynaoBy 1

Knacugpixyeamu oprauiuni cnonyku 3a 6yn0Bor0 kapbOHOBOTO JIaHIOTa
Ha HaCHYeHi BYIJIeBOIHI (@/IKaHH), HEHAaCHYeH] BYITIeBOAHI (a/IKeHM, aKiHK),
apoMaTH4Hi BYIJIEBOIHI; 32 HAABHICTIO XapakTepHCTHUHMX (HYHKIiOHANb-

aMiHOKMCIIOTH.

Busnauamu HaiiBaxnuBimi enementu-opranorenu (C, H, O, N, S, P);
FOMOJIOTH BYIJIEBOJAHIB -Ta: IXHIX IOXiZHHX; i30MEpH 3a CIPYKTYPHHMH
tdopmynamu.

-~ .Crnadamu cTpyKTypHi HOPMYJIH OpPraHiYHHX CIIONyK 33 Ha3BaMH 3TiHO
3 CHCTEMATHYHOK HOMEHKIIATYDOIO.

Vemanoentosamu BIANOBIAHOCTI MiX NPEACTABHMKAMH TOMOJIOTIYHHX
pAdiB Ta iXHIMH 3arajJbHMMH GOpPMyJIaMH, KlacaMH OpPraHiyHHX CHOJYK Ta
ixHiMM xapakTepucTHUHUMH (YHKIIOHATBHHMH) TpynaMu; BiIMiHHOCTI
MiXK TOMOJIOTaMM 3a KINBKICHHM CKJIAgOM, i3omepamu — 3a OyIdOBOIO
MOJIEKYIL. '

Toacniveamu 3aNeXHICTh BIACTHBOCTE PEYOBMH Bij ckiany i 6ynoBu
iXHIX MOJIEKYJ Ha OCHOBi NOJIOXEHb Teopii OylOBH OpraHiYHHX CIIONYK;
CYTb CTPYKTYPHOI i30Mepii.

Xapaxmepu3zyeamu cyTb Teopii 6yA0BH OpraHi4HHX CIOJIYK.

Ananizyeamu peakuiiHy 30aTHICTH OpraHiYHHX CHOJYK 13 DI3HUMH
THIaMM 3B’A3KiB; XIMi4Hy OYyAOBY OpraHiyHMX CIIONYK, BMKOPHCTOBYIOYH
OCHOBHI II0JIOXEHHSI TeOpii 6YZI0BH OpraHiYHHX peYOBHH.

Ilpoznosyeamu peaxuiiiHy 3HaTHICTH OPraHIYHMX CIOJYK, BHKOPHCTO-
BYIOYH MOHSATTS MPO B3AEMHHUI BIIHB aTOMIB ab0 IPyIl aTOMIB Y MOJIEKYJIaX.

Pobumu eucrosxu OO BIACTUBOCTEH PEUYOBHH Ha OCHOBi iXHBOI 6Y-
JIOBH i 110J10 6YJOBM PEYOBMH HA OCHOBI iXHIX BJIaCTHBOCTEH, a TAaKOX IpO

3.2. ByraeBoaHi
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3.2.1.

© .o - AnkaHu

3aransHa bopmyna:- * anKaHiB,
HOMEHKJIaTypa, CTPYKTYypHa . - i3oMepis,
6ynoBa Monekysd, GisuuHi . Ta * XiMigHi
BJIACTUBOCTI, crnocobu OJEPKaHHS,
3aCTOCYBaHHSI.

Hasusamu: 3arancHy QopMylly ajKaHiB, NPEACTAaBHMKIB TOMOJIOri4HOTO
pany cknany CHa — CioHaz2 32 CHCTEMAaTHYHOIO HOMEHKJIATYPOIO.

Cknadanmu. -MONEKyJApHi, CTPYKTYpHi Ta HamiBCTpyKTYpHi ¢opMymn
ankaHiB Ta iXHiX i30MepiB 3a Ha3BOIO CHONYKH; DIBHSHHSA DPeaKlid, IO
XapaKTepu3yloTh XiMiuHi ~BIAaCTMBOCTI anKaHiB (TOpiHHA, TepMiuHUA
Ppo3Kajl, i3oMepH3allif, raloreHyBaHHs), OAEPKaHHA aJKaHiB (IiApyBaHHAM
aJIKeHIB, aJIKiHiB).

Po3snisznagamu.cTpyKTYpHi 130MEpH NpEACTaBHUKIB TOMOJIOTIYHOTO POy
alKaHiB. p

ITopignioéamu G6ynoBy Ta BIaCTHBOCTI METaHy Ta HOro rOMOJIOTIB.

Ob6rpynmogysamu 3aJeXHICTh MiX arperaTHUM craHoM (3a 20-25 °C),
TeMIepaTypaMd IUIaBNGHHA | KHMIHHA alKaHiB Ta iXHIMM BiJHOCHUMH
MOJIEKYIAPHUMH . MacaMH i ‘GYJOBOIO MONEKYN;, 3JaTHICTL aJKaHiB M0
peaxiiiii 3aMillleHHs; 3aCTOCYBaHHS aJIKaHiB (MIHBO, MajbHE, PO3YNHHHKH,
oJiep>KaHHsl Caxi, BOJHIO, FAIOr€HOAIKaHiB) IXHIMH BJIaCTHBOCTSIMH.

Yemanoenrosamu 3B’s3ku MiX cknafoM, 6yn0BOIO, BIACTHBOCTSMH Ta
3aCTOCYBAHHAM aJIKaHiB, IXHiM BIUIMBOM Ha JOBKIJUIA.

3202

Ankenn

3aranbHa - dopmya. . aJIKeHiB,
HOMEHKJIaTypa, . CTPYKTYpHa  i30Mepis,
6ymoBa MoJIeKy, XiMidHi BIacTHBOCTI Ta
crnocobu oaepKaHHs €TeHy, 3aCTOCYBAHHS.

Hasueamu.. ankeHn. 3a CHUCTEMaTHYHOK) HOMEHKIATypolO Ta IXHIO
3araneHy GhopMymy.

Busnayamu cTpyKkTYpHi i30MepH ankeHiB 3a OynoBOIO KapOOHOBOTO
NaHIora, po3TallyBaHHAM MOABIHHOrO 3B’A3KY.

TloscHiogamu cyTs CTPYKTYPHOI 130Mepil ajKeHiB.

Posnisnaéamu cCTpyKTypHi i30MepH NpeJCcTaBHUKIB TOMOJIOTIYHOTO pAdY
aNKeHiB.

Cknadamu Ha OcHOBI 3arainbHoi GOpMynH MOJIEKYNISPHi, CTPYKTYPHi Ta
HaMiBCTPYKTYpHi GOPMYJIH alKeHiB; piBHAHHA peakiii, IO XapaKTepH3yIoTh
XiMIYHI BJIQCTMBOCTI €TeHy (4acTKOBE Ta MOBHE OKHUCHEHHS, NMPHUEAHAHHA
BOJHIO, TaJlOT€HIB, TiAPOTEH TAJIOTEHIAiB, BOAW; IMOJiMEpH3allis) Ta
ofiepXaHHs  eTeHy (HeriipyBaHHAM €TaHy, TiJpyBaHHAM  €THHY,
JieTiApaTaui€io eTaHoNy).

3acmocogyeamu 3HaHHs s BUGOPY criocoOy BUSBICHHS alKEHIB.

Yemanosnrosamu 38’s13kn Mix OynoBOIO Ta 3AATHICTIO alKeHIB 10
peaxuifl npueaHaHHS.

Ob6rpynmogyeamu  3acTOCYBaHHS
(ozepxaHHs €TaHoOIy, [OJIETHIIEHY).

ajKeHiB IXHIMM  BJIaCTHBOCTAMH

aNKiHiB,
i3omepis,

bopmyaa
CTPYKTYpHa

Ha3sugamu ankiny 3a CHCTEMaTHYHOIO HOMEHKJIATYPOIO Ta IXHIO 2arajibHy
dopmyiy.
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GymoBa Monekyi. XimiyHi BIacTHBOCTI Ta:
crocobu ofiepXKaHHS €THHY, 3aCTOCY BaHHS.

. ...llosicHI06amU CYTH CTPYKTYPHOI 130Mepii aiKiHiB.

Busnavamu cTpyKTYpHi i30MepH ankiHiB 3a 6ylIOB0.0 kapbOHOBOTO
JIaHIIIOTa, PO3TalllyBaHHAM MOTPiiHOro 3B°A3KY.

Craadamu MONEKyJNsipHi, CTPYKTYpHI Ta HamiBCTPYKTypHi (opmyiu
ainKiHiB; piBHAHHS peakiiil, O XapaKTepU3yIOTh XiMiuHi BIACTHBOCT] €THHY
(UpHEnHAHHS BOJHIO, TAIOTEHIB, IPOreH TaTOTeHiiB, BOAM; TPHMEpHU3aLlis
€THHY, YaCTKOBE OKHCHEHHs) i MOBHE OKMCHEHHS aJKiHiB; MPOMHCIOBI Ta
J1abopaTopHi CIOCOOH™ Ofep)KaHHS €THHY: AEriApyBaHHAM €TaHy, €TeHY,
rigposii3oM KaJlbLlii aleTHsIeHi Ky, TEpMiYHHM PO3K/IaJaHHAM METaHy.

3acmocosysamu 3uanns s BU6opy croco6y BUABNEHHSA aJIKiHiB.

...Ilopieniosamu  peakuiiiHy 30aTHICTB €TEHy 1 €THHY B peakILiix
MPHENHAHHS.

Yemanoenioéamu 38’ 130K Mixk OyI0BOKO Ta 3AaTHICTIO €THHY JIO PeaKLii
TNpHETHAHHSA. .

Obrpynmosyéamu 3acTOCyBaHHS €THHY (ra3oBe pi3aHHs i 3BaplOBaHHSA
MeTaliB), 3yMOBJIeHe HOI'0 BJIaCTHBOCTAMH

3.2.4. . ApomaTtuyHi 3aranbHa QopMyna apeHiB romMonoriysoro | . . Haszusamu 3aranbHy Gpopmyily apOMaTHYHHMX BYTJIEBOIHIB.
ByreBonHi. Bensen | pany- - Gemseny.: . ‘Bynosa - Moneynn, |. - :Po3pisnamu HeHacHueHi Ta apOMaTHYHI BYIIEBOIH.
BJIaCTHBOCTI, crnocobu onepxanHs | .. [lopigniosamu 38’13ku.Mix atomamu KapGoHy B Monexynax 6eH3eHy Ta
Oenzeny. anKaHiB i ankeHiB, peakLiliHy 3HaTHiCT GeH3eHy, alKaHiB, AJIKEHIB 1 ANKiHIB
4 : ¥ peaxilisx 3aMillleHHs Ta OKMCHEHHsl; GeH3eHy, AJIKeHIB i aNKiHiB y peaKuiax
NpUETHAHHSA.
Cxnadamu MONEKYJApHY Ta CIPYKTYpHY dopMynH GeH3eHy; piBHAHHA
peaxuiif, mI0 XapaKTepHU3YIOTh XiMiuHi BNacTMBOCTI GeH3eHy (rajJoreHy-
BaHHA, TifpyBaHHs, TIODiHHA), OIepXaHHA OEH3eHy B NPOMHCIOBOCTI
(kaTaiTHYHe AETiApYBaHHs H-TeKCaHy, TPHMEpU3allis €THHY).
3.2.5. | Hpuponni wxepena | HommpeHHs BYIIEBOAHIB y OPHUPOAL. Toscuioeamu cyTh NpoLieCy e PErOHKH HaQTH.
BYITIeBOHIB Ta ixHa | [lpuponuwit ras, Hadra, kam*saue Byrimm — -Cxnadamu piBHAHHA peakuiif, mo BiAOYBalOTBCS MiJ 4ac CHaIIOBaHHS
nepepobka MIPHPOAHi JoKepena BYIJIEBOMIHIB. | IPHPOIHOTO razy.
Fleperonka HadTH. Byrnesoxnesa Pospiznamu peakuii, AKi BiAGyBalOTLCs Mif Yac TEPMIYHOTO PO3KJIAJAHHS
CHPOBHMHA 78 OXOpOHa JIOBKIJUIS. | BYTJIEBO/IHIB.
W 3acrocyBaHHS BYIJIEBOAHIB. - Yemanoeniosamu 3B’Sl3.KPI MDK CKIaioM, 6yZOBOIO, BIACTHBOCTAMH i
S5 w0l 300 4 3aCTOCYBAHHSAM BYIJICBOMHIB.
s N p 3.3, OxcHureHoBMIcHI opratiusi cnonyku
2.3 = Cll[{g:;ﬁ "‘%\ﬂ% “’apa}c‘repncmqﬂa (dyuxuionansHa) .Hasusamu 3aransny ¢GopMyny Ta XxapakTepuCTH4Hy (GyHKUiOHAIBHY)
LI yna cnupTiB. Hacuueni oxHoatoMHi | rpymy: CMpTiB; 0HOATOMHI HACHYEH] CIIHPTH i MILIEPOJ 32 CHCTEMATHYHOIO
% - 12
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CIIAPTH:
(opmynn,

saraqbHa Ta  CTPYKTYDHi

CTPYKTypHa . :  i30Mepis,
CHCTEMAaTH4YHa HOMEHKJIarypa, --XiMiuHi
BNAacTHBOCTI. BopaHeBwit 3B’s30K, #oro
BILUIMB Ha (i3H4Hi BIAaCTMBOCTI: CIHMPTIB.
OnepxaHHA  eTaHony. [mimepon . Ak
NpE[CTaBHUK  0araToaTOMHHUX CIHPTIB:
XiMiuHi BnacTHBOCTI, sSKicHa peaxuis Ha
6araToaToMHi CIIUPTH. 9

| cniuprtis, - XimMiuni

HOMEHKJIATypOIO. :

Pospisuamu  ONHOAaTOMHI  HACHY€Hi  CIMPTH  MOMiX  iHIIKX
OKCHI'€HOBMICHHX - OPraHiSHHX CIIOJyK 3@ 3arajibHOK Ta CTPYKTYPHOIO
tbopmymnamu.

Bushauamu cTpykTypHi i30MepH OXHOATOMHHMX HacHYEHHX CIIMpTiB 33
6ynoBOIO KapOOHOBOr'O JIAHIIOTA, PO3TALYBaHHAM [IPOKCHIIBHOI TPYTIH.

Knacugixysamu cniupri. 3a KinbKicTIO TiZPOKCHJIBHMX TpYN: OIHO- i
6araToaToOMHi.

Cxnadamu MonekyispHi, CTPYKTYpHi (GOpPMYNH CHHPTIB; piBHAHHSA
peakliif, o ‘OMMCYIOTh XiMi4HI BJACTMBOCTI HACHYEHHX OJHOATOMHHX
CIUPTIB (MOBHE i YaCTKOBE OKMCHEHHS, JIETiApaTaLis, B3aEMOJis 3 TyXHUMH
MeTalaMH, TilporeH rajoreHifiamH, ecTepudikanis), riinepony (nosHe
OKHCHEHHS, B3aEMOZif 3 JIy)XHUMH METaJaMH, BHIIMMH HAaCHYCHHMH Ta
HEHACHYCHHMH KapOGOHOBUMH KHCIIOTaMH); OLCPXKaHHA TJIILEPOTy JyKHHM
ripoizoM (OMHUJIEHHM) KU PIB; CTIOCOGH OfepXKaHHS eTaHoNy (rizparauieio
eTeHy, hepMeHTaTHBHUM OPOLIHHAM IIIOKO3H).

Xapaxkmepusyeamu cknaj i 6ynoBy MOJIEKyJl OJHOaTOMHHMX HacHYEHHX
BaCTHBOCTI OJHOATOMHHMX HACHY€HHX CIHPTIB i
rJiuepoy, Crocobu olepKaHHs eTaHomy.

Iopignioeamu Qisuuni BIacTHBOCTI (TEMIIEPaTypH KHIiHHA, PO3YHHHICTB
y BOJIi).0OlHOATOMHHX HAaCHYEHHMX CIIMPTIB i BiANOBI{HUX alKaHiB, METaHOLY
i~ eTaHONy; aKTMBHICTp OJHOATOMHMX HACHYEHMX CIHMpTiB, BOAM i
HEOPraHiYHMX KHCIOT y peakuisxX i3 JyXHMMHM MeTanamu; OynoBy i
BJIACTHBOCTi OJJHOATOMHMX HACHYEHHX CIHUPTIB i penony.

3acmocoeyéamu  3HanHs ~ ans  BuOopy  cmocoOy — BHABIEHHA
GaraToatoMHux cnupriB (B3aemopis 3i cBbkoocamxennm Kynpym(Il)
TiIPOKCHIOM).

IIpozrosyeamu ximMiuHi BAACTHBOCTI OJHOATOMHHMX HACHYEHHMX CIHPTIB i
[IiNepoly Ha OCHOBI 3HaHb IpO BIACTHBOCTI  XapaKTEPHCTHYHHX
(dbyHKUiOHAIBHUX) TPy

Obrpynmosyeamu  3aCTOCyBaHHS ~ eTaHONny (OfiepXaHHS  €TaHOBOL

KHCJIOTH). Ta  MeTaHoly (oepXaHHs MmeTaHamo (dhopMamsieriny) IXHiMM
BJIACTHBOCTAMH.

Yemanoenosamu  npuduHOBO-HaciAKOBI
6ynOBOIO, BIACTHBOCTAMH,
CIHUPTIB i rigepony.

Pobumu  6ucHo6Kku 1OAO BIACTHBOCTEH ONHOATOMHHX HAaCHYCHKX

3B°A3KM  MIX  CKJIaIOM,
3aCTOCYBaHHAM OJHOATOMHHX HACHYEHHX
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-coMpTiB i raiuepomy Ha miacTaBi ixHpoi OymoBn Ta mpo . OynoBy

OZIHOATOMHHX HaCHYeHMX .COMPTIB 1 riiueposy Ha MigcTaBi iXHiX

‘BIIACTHBOCTEH Ta Ha OCHOBI Pe3yJIBTATIB CIIOCTEPEXKEKb.

VYeeioomniosamu  B3aeMo3B’I30K  ckiany, OyHOBH, BJIACTUBOCTEH,
3aCTOCYBAHHS OJHOATOMHHX HaCHUeHHUX CIUPTIB i [ilepoy.

denon

®opmyna ¢enony. Ckmag 'i  6Gymosa
MoJeKyId - ¢eHomy;.
3aCTOCYBaHHS.

BIIACTHBOCTI,

‘Cxnadamu MONEKynsapHy, CTPyKTypHy (opMymu ¢eHomy; piBHSHHS

.peakuifl, mo BinoOpaxaioTe XiMiuHi BracTMBOCTI (eHouy (peakuii 3a

Y4acTIO- FiIPOKCHIIBHOI IPYNH — B3aEMOAIS 3 JTYKHUMH METaJlaMH, JIyramu);

peaxuii 3a ygacTio GEH3eHOBOTO KiNblis — B3a€MOKis 3 GPOMHOIO BOJIOIO).
Ilopisniosamu GynoBy. i BIaCTHBOCTI OXHOATOMHHX HACHYEHHX CITHPTIB i

¢eHony; 3xaTHiCTh GeHseHy i deHoMy N0 peakiiif 3aMilleHHA.
Yemanoenosamu  NpUYHHOBO-HACHiAKOBI  3B°SA3KM MiX  CKJIajoM,

- Oy10BOI0, BITaCTHBOCTAMH, 3aCTOCYBAHHAM (heHOITy.

.3acmocoeysamu 3HaHHA mnst BHOGOpY crocoOy BHABNCHHA ¢eHomy
(B3aeMo/iisi 3 GPOMHOIO BOZIOIO).

... [Ipozro3yeamu XiMiuHi BIacTHBOCTI ()eHONYy Ha OCHOBI 3HaHb IIpO
: | BIacCTHBOCTI XapaKTepHCTHYHHUX ((yHKLIOHANEHUX). IPYIL.
-.... Pobumu éucnoexy ION0 BIAaCTHBOCTEH (heHONy Ha mixcTasi Horo 6ynoBu

i npo. 6ynoBy ¢eHony Ha miacTaBi MOro BJACTMBOCTEM Ta HAa OCHOBI
pe3yJIbTATIB CIIOCTEPEXKEHD. .

Ansperinu

3aranbHa. .. .Ta . CTPYKTYpHL

anpJeriiB. AJbpJerilHa XapaKTepHCTHYHA
(pyHkuionansHa) - rpyna, ii BHSBJICHHS.
CucteMaTHyHa HOMEHKJIatypa i ¢i3suvHi
BJIACTHBOCTI anbJEriliB. XiMiuni
BJIaCTHBOCTI €TaHAJIIO, I0r0 OACPIKaHHS.

dbopmyn-
anpperifgiB.  Cxuan, --6ynosa - ~“MOyeKyJI-

~Hazusamu 3araneny GopMyny Ta XapakTepHCTHuHY (GYyHKLiOHAJIbHY)
rpyny anbJerifiB; abAeriiy 3a CHCTEMATHYHOK HOMEHKNATYPOIO.

Pospizuamu anbheripd MOMiX iHIUHX OKCHICHOBMICHHMX OPraHiuHHX
CIIOJTYK 32 3araJIbHOIO Ta CTPYKTYPHOIO (pOpMyJIaMH.

Iloacuiosamu BB XapakTepucTH4HOI ((YHKUiOHANBHOI) IpyNH Ha
¢bisuyHi i XiMi4HI BJACTHBOCTI ajbAerifiB, BOJAHEBOro 3B’A3KY Ha
PO3YHHHICTH aNbJerifiB; (i3uyHi BIACTHBOCTI €TAHAMO Yy 3iCTaBIEHHI 3
eTaHonoM (3a reMneparypu 20-25 °C).

Hagooumu npuxnaou anbherifiiB; 3aCTOCyBaHHsSI €TaHaO (OJEepKaHHA
OLITOBOI KHCJIOTH). ;

Crxnadamu MOJIEKYJISpHI 1 CTPYKTYPHi GpopMyTH anbierifis (3a Ha3BaMH i
3aranbHMMH (GOPMyNiaMH BiATOBIXHUX TOMOJIOMIYHHX PSIAiB); PIBHAHHS
peakiii, siki ONHCYIOTh XIMi4Hi BAACTHBOCTI eTaHAMO (YACTKOBE OKMCHEHHS
i BIIHOBJICHHS), ONEpXaHHs eTaHaMO (KATAMiTHYHOIO TifpaTaui€lo eTHHY,
OKHCHEHHSIM eTaHoIy).

Xapaxkmepuzysamu xiMidHi BIaCTHBOCTI €TaHaNIO; CI*'OCOOH OJEPXKaHHS
eTaHaIo (KaTalTiTHYHOIO IipaTali€ro eTHHY Ta OKHCHEHHSAM €TaHOMNy).
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| 6y0BOIO, BIACTHBOCTAMH, 3aCTOCYBAHHAM ATbAETi/IB.

3acmocoeyeamu 3HanHs s BUGODY CIIOCCOY BHSBIEHHS albAETiIiB 32
SKICHUIMH DPEaKIliiMH: B3a€EMOMIEI0 3 aMOHiauHMM po34yrHOM apreHTym(l)
OKCHIY, CBiXoocamkeHuM Kynpym{II) rizpokcuaom.

Ycmanoenoeamu  NpuYMHOBO-HACHIAKOBI  3B’S3KM MK  CKJIaIOM,

IIpoznoszysamu XimiuHi BJIACTMBOCTI aibJeriZiB Ha OCHOBiI 3HaHb IpO
BJIACTHBOCTI.XapaKTePUCTHYHHUX (DYHKIIOHAIBHUX) IPYII.

Pobumu eucnoexu WON0 BNACTHBOCTEH alblerifiB Ha mincrasi iXHBOT
OynoBH i mpo OynoBy alblerifiB Ha MiACTaBi IXHIX BNacTHBOCTEH, Ta Ha
OCHOBI PE3yNIBTATIB CIIOCTEPEXKEHD.

33.4.

Kapbonogi kucnotn

XapakTepucTiuHa (PpyHKuioHaNBHA) Ipyna
kapboHoBux kucior. Cknan, - 6ymosa
MOJIEKY]T  OZHOOCHOBHHX . KapOOHOBHX
KHCJIOT,  3arajbHa Ta  CTPYKTypHa
bopmyH, CHCTeMaTHYHA HOMEHKIATYpa,
CTPYKTypHa. .- i3oMepis.  Knacuoikaris,

BIIACTHBOCTi, 3aCTOCYBaHHsS KapOOHOBHX
KHCIIOT. “CII0COGH - OflepXKaHHs €TaHOBOT
KUCTIOTH. TIommpeHHs kKap6OHOBUX KHCIOT
y IIpHpOJi.

Hasueamu 3aransny ¢opmyny Ta xapaktepucTauHy ((yHKIiOHaIbHY)
rpyny KapbOHOBHX KHCJOT; HACHYEHI OJHOOCHOBHI KapOOHOBI KHCIOTH 32
CHCTEMAaTHYHOIO HOMEHKJIATYypOK); METaHOBY H €TaHOBY KHCIOTY 3a
TPUBialbHUMM  Ha3BaMM; BUINi KapOOHOBi KHCIOTH: HACHYeHi —
NaJbMiTHHOBY, CT€APUHOBY; HEHACHYEHY — OJICIHOBY.

Hoscuiosamu B kapGokcuasHoi rpynu Ha Gisuudi i XiMiuHi
BJIACTHBOCTI : KApOOHOBHUX -KHCJIOT, BOJHEBOrO 3B’A3Ky Ha (Gi3HuHi
BJIaCTMBOCTi KapOOHOBUX KHCIIOT.

Knacugpixysamu xkapboHOBI KACIOTH 32 6y10BOIO KapOOHOBOrO NaHIOra
(HacuyeHl, HEHacH4EHi), KIIBKICTIO KapOOKCHIBHHUX TIpyn (OOHO-, ABOX-
OCHOBHI) i KibKicTIO aToMiB KapGoHy B TXHiX MoJleKkyax (HHXdi, BUL}).

Busnayamu.cTpyxTypHi i30MEpH HaCHYEHMX OJHOOCHOBHEX KapOOHOBHX
KHUCJIIOT. :

Cknradamu MONeKyspHi i CTPYKTYpHI pOpMyYJIH HaCUYEHHX OJHO OCHOB-
HMX KapOOHOBMX KHCJIOT 32 Ha3BaMM 1 3arajibHOIO (opMyJiow; ¢GopMyIH
CTPYKTYPHHX i30MepiB HACHMYEHHUX OIHOOCHOBHMX KapOOHOBHMX KHCIOT;
PIBHAHHA peakuiif, .10 BiJoOpaXaloTh XiMiyHi BIacTHMBOCTI KapGOHOBHX
KHUCIOT (B3a€EMOIi 3 aKTHBHAMHM MeTallaMH, JYraMmH, COJISIMHM; €CTEPH-
dixauis); onepxaHHs eTaHOBOI KUCJIOTH (OKHCHEHHAM €TaHalo, ETAHOMY ).

Xapaxmepuzyeamu XiMi4Hi BIAaCTMBOCTI HACHMYEHMX OJHOOCHOBHHMX
KapbOHOBHX KHMCIIOT, CIIOCO0U 0JiepXaHHs eTaHOBOI KMCIIOTH.

Obrpynmoeyeamu  30ATHICTh HMXKYMX  HACHYEHHX  OJIHOOCHOBHHX
KapbOHOBHX KHUCIIOT N0 €JIEKTPOJIITHYHOI AMcomialil Ta Ail Ha iHAUKaTOPH B
po3uMHax,

3acmocogyeamu 3nauHs ans BUOOpY cnoco0y BHSBIEHHS KapOOHOBHX
KHCJIOT. J

IopisHioéamu Hizndni BIACTMBOCTI (TEMIEPATYPH KHIliHHS, PO3YHHHICTh
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'y BOMI) HACHYEHHX.OJHOOCHOBHUY KapOOHOBEK:KKCAOT T4  BIZNEBIIHHX |
_aNbJETiiB. 1 ONHOATOMHMX . HACHYEHHX CIIHDEB; KHCJIOTHI BIaCTHUBOCTI
KapOOHOBHX KHCIIOT Y MEXKaX TOMOJIONiYHOrO PAW. a TaKOX y 3iCTaBJIEHHi i3
ciupTaMu, GeHONIOM | HeOpraHiYHUMHU KHCTIOTAME

Vemanosenioeamu ~ TPUYMHOBO-HACTHINKOBI 3B°SI3KM MK CKJIAZIOM,
€TeKTPOHHOIO OY10BOIO MOJIEKYJ, Gi3MYHMMN 1 XiMiYHUMHM BIAaCTHBOCTSAMU
OJHOOOCHOBHHX . KAPOOHOBHX KHCIIOT; 3B’S3KE MiXK OKCHUTE€HOBMiCHUMH
OpraHiYHHUMH CHIONYKaMH.

.. IIpoznosyeamu XiMiuHi: BIaCTHBOCTi OJHOOCHBHHX KapGOHOBUX KHCIOT
Ha" OCHOBI PO3YMiHHs ‘BNIaCTMBOCTEH KapOOKCEmHOI IpynmM Ta KpaTHHX |
3B’13KiB Mix aroMamu KapGoHy; 0co6mMBi XiMMsi BIaCTUBOCTI MeTaHOBOI
KHCJIOTH "(3JATHICTh IO OKMCHEHHS — B3acMOJIi# 3 aMOHIaYHMM PO3UMHOM
.apreHTyM(l) okcuny, cBixoocamxeHuM KynpyM(B rinpokcumom).

Po6umu . ucnoeéxu OO . BIACTUBOCTEH QMOOCHOBHHX KapOOHOBHX
KHCIIOT Ha MicTaBi iXHboi Gy10BH i 1po OYN0BY @@HOOCHOBHUX KapOOHOBHX
KHCJIOT.. Ha: - TIACTaBi  IXHIX' BIACTMBOCTEH T HA OCHOBi pe3yNLTATIB
CIIOCTEPEKEHb. A

+3:3.5:

- Ecrepu. XXupu -

3aranpHa Ta CTPYKTYpPHI GopMyu.ecTepis;
OynoBa "' ‘MOJEKyJ, cucTeMaTUYyHa
HOMEHKJIAaTYpa, CTPYKTYpHa i3oMepis,

| disnuni BmactuBocti. I'imponis . ectepis;.
3acTocyBaHHs iX. JKHpH sK NpeACTaBHMKH

ectepis. Kiacugikauist xupiB, IXHi XiMiuHi
BJIACTHBOCTI, 3aCTOCYBaHHs. Muua.

.. Hasusamw 3aransHy (GOpMyTy ecTepiB; @@epH 3a CHCTEMAaTHUHOK
HOMEHKJIaTypoIO. :

Busnavamu  CTpyKTypHi i30Mepu ecTep® KapOOHOBHX  KHCJIOT;
CTPYKTYpHi - GOpMYNIH XHpiB (TPUIATBMITATY, PpHCTeapaTy, TPHOJEATY);
bopmynu coneil maIbMITHHOBOI i CTEAPHHGBOT KRAOT.

Hagodumu npuxnadu ectepiB; NOUIMPEHM ecTepiB y TNpHpONi Ta
Xap4yOBHX MPOAYKTaX.

Knacugixyeamu xnpH Ha TBapHHHI i pocniHE; TBepai i pinki; npupoani
i mTyyYHi. h :

Pospisnsmu 3a ckl1agoM HacHueHi # Hememueni, TBepai i pimxi,
IIPUPOJIHI i rifipoTeHizoBani KupH; Muna; peaxuiicrepudikauii.

Cknadamu  piBHAHHA  peaKlid  yTBopemd ecrepiB  (peaKui€ro
ecrepudikauii) i IXHBOrO TiZponisy; piBHAHHA mKUiH, sKi BiZOGpaKAOTH
BJIACTHBOCTI XUPIB (NyXHHUH TiIpomni3, rifpysaHm

Iopisniosamu 6ynoBy i ¢i3HuHi BIACTUBOCTIRACHYEHHX OXHOOCHOBHHX
KapOOHOBHX KHCJIOT i €CTEpiB.

Yemanoeniosamu ~ MIPUYHHOBO-HACTIAKOBI ®’SI3KM  MiX
6yMOBOIO MOJIEKY, BIACTHBOCTSIMU Ta 3aCTOCYBMMSM HXHUPIB.

3acmocoey6amu. 3HAHHA 4 BPI60py CﬂOCOQ BUABJICHHSA BE€HAacUYCHUX
PiAKHX KHPIB (B3a€MOJIis 3 GPOMHOIO BOOHD).

CKIIaZ0M,
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Xapaxmepusysamu cxnaf i XiMiuHi BIaCTHBOCTI €CTepiB, KHUPIB.

Pobumu eucnoexu OO BJIACTHBOCTEH ecTepiB i XupiB Ha miJcTasi
IXHBOT. OymoBM Ta TIpo OynoBY ecTepiB i SKMpiB Ha mixcTaBi ixmix
BJIACTHBOCTE}i T4 HA OCHOBI Pe3yNILTATIB CLIOCTEPEKEHb.

3.3.6. Byrnesoau Knacudixauis BYIJICBOMIB. Cxunap, Pospisnamu MoHO-, 11~ Ta MONICaXapuiy.
MOJIEKYJISIpHI dbopmynn - TJIIOKO3H, Ioscniosamu BnMB xapakrepucTH4HHX (yHKuUiOHaTBHHX) Tpyn Ha
CaxaposH, .. KpPOXMalo . i  Lemono3u. | Gi3nyHi i XiMiuHi BJIACTHBOCTI TIIFOKO3H.
Crpykrypsa ¢opmyna BiaxpuToi. $popmu Haeooumu. npuxnadu Byrnesonis i TXHi TpUBiaNbHI Ha3BH; 3aCTOCYBaHHS
MOJIEKY/IH TMOKO3W. XiMiuHi -BIaCTHBOCTI | IIFOKO3H, KPOXMAO -(BUPOGHHLITBO €TaHOIY), NOLUMPEHHS BYINEBOMIB Y
[JIIOKO3H. YTBOPEHHS TJIIOKO3H B NPHPOAL. | IPHPOJI i Xap4oBHX MPOLYKTaXx.
Kpoxmane 1 memonosa — npupomHi Cxnadamu MONEKYNApHY i CTPYKTYpHY dhopMyity BifkpuToi GOpmH Tiro-
nonimepH. [iaponis caxaposu, Kpoxmanmo.i | K03, MOJEKyJISpHi GOPMYIH caxapo3d, KpOXMANo i LENION03H; PiBHAHHIL
nenono3y. SkicHi peakuii Juis BU3HaYeHHs | peakuii, wo. Bigo6paxaloTs XiMidHi BIACTHBOCTI [JIIOKO3H (TIOBHE i YacTKO-
CMOKO3M i KPOXMamo: ~3acTOCYBaHHs | BE OKHCHEHHs, BiIHOBJNCHHs BOAHEM, CIHPTOBE Ta MOJIOUHOKMCIE GPOJiH-
BYIJIEBOZIB, iXHs OioNoriyHa pose Hf); Caxapo3u, KPOXMAJIO i LeoI031 (MOJIEKYISpHi pIBHAHHA Tigpoiisy),
: = : -(POTOCHHTE3Y, YTBOPEHHA Caxapo3H, KpOXMAJIIO i LIEMIOJI03H Y IPHPOJ.
Topisnioeamu Kpoxmab i LEN0N03y 3a CKIJOM i BIaCTHBOCTAMH.
S = 3acmocogysamu 3HaHHs U1 BUGOPY CII0Co0y BUSBICHHS [TIIOKO3H (B3ae-
i Moisr 3 aMoHiauHMM po3unHOM aprentyM(I) okcumy, peakuii 3i CBixoocan-
xeHuM kynpyM(II)rizpokcunom) i kpoxmaio (B3aeMozis 3 HOIOM).
Xapaxmepu3syeamu XiMidHi BIaCTHBOCTI BYIJIEBOMIB.
Pobumu euchoexu MO0 BIACTHBOCTEH BYINIEBOAIB HA MiACTaBi IXHBOT
Oynosu i npo 6ynoBy BYrieBoAiB Ha MiACTaBi IXHIX BIACTHBOCTEH Ta Ha
= OCHOBI pE3yJIbTATiB CIIOCTEPEXKEHB.
IIpoznosyeamu XimiuHi BNaCTHBOCTI BYTNEBOAIB Ha OCHOBI 3HaHB IO
BJIACTHBOCTI XapaKTEPUCTHYHUX ((yHKIIOHANBHUX) TPYIL
3.4. HiTporeHoBMicHi opraniusi cnosykn
3.4.1. Aminn XapakTepuCTHYHA " (dpyHkuioHanbHa) Hasuéamu 3aransHy $opMyily Ta XapakTepucTHUHY ((yHKLIiOHaNbHY)
rpyna aminiB, ii 6ynosa. Kiacudikaris | rpyny amiHiB; IcpBHHHI aMiHK 38 CHCTEMAaTHYHOKO HOMEHKIATYPOIO.
amiHiB.  BymoBa  Monekyn  amiHis. Haeooumu npuxnadu amigis.
HOMEHKJIaTypa Knacugpixysamu aminu 3a GynoBoro kapGOHOBOro JiaHLiora (HacHYEHi,

3a CKJIaJoM CroNyK. AMiHH
HOBH. XiMi4Hi BIaCTHBOCTI -

apoMaTH4Hi).
TopieHiogamu 0CHOBHI BIaCTMBOCTI aMOHiaKy, METaHaMiHy Ta aHiNiHY.
Cxna0amu MONEKYJAPHL Ta CTPYKTYPHI (OpMyiH aMiHiB 3a Ha3BaMH i
3aranbHUMH  GOpMyJaMu; DpiBHSHHS peakuilf, fKi ONMCYIOTh XiMiuHi
BJACTHBOCTI MeTaHaMiHy (rOpiHHS, B3a€eMOHisl 3 BOJOIO i XJIOPHIHOIO
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KHUCJIOTOIO), aHiNiHy (B3a€MOAIA 3 XIOPHAHOIO KHCIOTO, GPOMHOIO BOJIOKO)
Ta.oJlepXaHHs aHLTiHY (BIIHOBJIEHHAM HITpOOEH3eHY).
- Xapaxmepusysamu xiMi4Hi BJaCTHBOCTI MeTaHaMiHy, aHiiHy.
Vemanosniweamu  NpEYMHOBO-HACHIAKOBI 3B S3KH  MIX
6y I0BOIO, BIaCTUBOCTAMH HACHYEHHX | apOMaTHYHHUX aMiHiB.
‘O6Ipynmosysamu -OCHOBHI BJIaCTMBOCTI HaCHYEHMX aMiHIB Ta aHiNiHy;
nocnabeHHs ‘OCHOBHMX BJIaCTHBOCTEH i 3GiNbIICHHS peakuiiHol 34aTHOCTI
aHiNiHy B peakuisx 3aMileHHs.
- Po6umu . 6ucno6xku TIpo BIaCTMBOCTI aMiHiB Ha OCHOBI GyqoBH IXHiX
MOJIeKyJl i po OyIOBY MOJEKYJN aMiHiB Ha OCHOBI IXHiX BIaCTHBOCTEH Ta
€3y JIbTATIB CIIOCTEPEXKEHB.

CKITAZIOM,

34.2. AMIHOKHCIIOTH Cxnan i GymoBa Monekyls, 3aranbHi i Haszusamu 3araneHy .¢opMyny Ta XapakTepuUCTHuHi ((yHKIiOHaNbHI)
CTPYKTYpHi (OpMyIH, . XapaKTEPUCTHYHI | rPYIH. aMiHOKHCIIOT; aMiHOKHMCIIOTH 3@ CHCTEMATH4HOIO HOMEHKJIATYPOIO.
(bysxuionansni) rpymw,- cucreMatnyna | - Iloscmiosamu amdOTepHICTb aMiHOKMCIOT;, 3MIiCT MOHSTH: MENTHAHA
HOMEHKJIaTypa. IousTrs Tnpo | rpyna, AMIIENTHA, NOTiNenTH .
amdoTepHicTe amiHokucnor. . XiMiuHi |- Ckradamu MonexynApHi ‘Ta CTPYKTYpHi (OpMynH amiHOKHCIOT 3a

. BIaCTHBOCTi . aMiHOETaHOBOI -~ KHMCIOTH..| Ha3BaMM i .3aladbHUMH. QOpMynamu; pPiBHSHHS peakiiff, AKi ONHCYIOTH
Hentunua rpyna. Henruau. -Bionoriuna | ximMiuni : BracTHBOCTI amiHOeTaHOBOi KHCIOTH (B3aemofisi 3 HaTpi#
POJIB AMiHOKHCHIOT: = ; *~i === == - T ADOKCHOM; XJIOPHAHOIO KHCJIOTOK, YTBOPEHHS AUTIENTHAY).

Ilopisntogamu 3a GynoBOIO MONEKYNT 1 XiMiYHHMH BIaCTHBOCTAMH
| aMiHOKHCJIOTH 3 KapOOHOBMMH KHCJIOTAMHU Ta aMiHAMH.

IIpoenosyeamu  XiMiuHi  BIACTMBOCTI  aMiHOKHCNIOT, — 3yMOBJEHI
0COBIMBOCTSIMH OyIOBH TXHIX MOJIEKYII. .

Xapaxmepu3zyeamu XiMi4HI BIIaCTHBOCTI aMiHOETAHOBOI KHUCJIOTH.

Ycmanoenioeamu  NMPUYMHOBO-HACHIAKOBI  3B™A3KM MK  CKJIauoM,
6y HOBOIO, BIACTHBOCTAMH aMiHOKHCJIOT.

Po6umu eucnoséxu Tpo BIacTMBOCTI aMiHOKHMCJIOT Ha OCHOBi OynoBH
IXHIX MOJIeKyJ i po GyN0By aMiHOKMCIIOT Ha OCHOBI IXHIX BJIaCTHBOCTEH Ta
Pe3yJNIbTATIB CNIOCTEPEIKEHD.

343. binku Bijlku sAK BHCOKOMONEKYNSpHI CIONYKH, Xapaxmepusyeamu  mnpouecu  Timpomisy,  OeHaTypamii  OLIKIB.
ixua Gynosa, 3acTocysauus. Jlenatypauis | 3acmocosysamu 3HaHHs [na  BAGOpy cnocoGy = BsBIEHHA 6inkiB
i inkiB. KonpopoBi peakuii Ha | (kcaHTompoTeiHoBa Ta GiypeToBa peakirii).

Yemanoenioeamu  NpUYMHOBO-HACHTIAKOBI  3B’S3KM MK CKJIAJIOM,

6y10BOIO, BIACTHBOCTAMH O1JIKiB.

Pobumu eucrosku mpo BIacTMBOCTI GiNKiB Ha OCHOBI OymoBHM IXHix
Moneky i npo 6ya0By 6inkiB Ha OCHOBI IXHIX BIAaCTHBOCTEH Ta pe3yJbTaTiB
CIIOCTEPEKEHbD.
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3.5. CuireTHYHi BHCOKSWosrereys SIPHI Y ETOTHITH 110 TINEPIT MATC 1400 1a X ocHoRi

CHHTETHYHI BHCOKOMOJIEKYNApHi pedoBHHM. Ilcnimepu. Peaxuii
nonimepu3sauii i nonikonmeHcauii. [Inactmacu. Kaywyku, ryma.
CunteTnyni BoJOKHA: (i3MYHI BIACTHBOCTI i 3aCTOCYBaHHS.
HafinomupeHimi .noniMepsn Ta cdepd iXHHOTO BHKOPHCTAHHS.
3HayeHHsS INPUPOMHUX I CUHTETHYHHX TONIMEPHHX OpPraHiYHUX
CIIONYK. ;

Ioscniogamu - CyTh . GOHATTS TOJNIMEp; peakuii momiMepusauii i
noJikoHaeHcaui sik cnocobiB ofepKaHHs MOMIMEpIB.

Knacugixysamu noniMepu 3a cnioco6oM ofepiaHHs: IPUPOAHI, IITYHHi,
CHHTETHYHI. -

Haeooumu npuxnadu CMHTETMYHHX BMCOKOMOJEKYNSPHMX DEUOBHH i
TIOJIMEPHUX MaTepianiB. Ha.ixHill OCHOBI; piBHSHb peakuiil nojxiMepusaii i
10T KOHIEHCALT. ’ ]

- Pospisuamu. peakuii noniMepusauii i mnosikoHzeHcauil; IJIacTMacH,
Kay4yKH, [yMy Ta CHHTETHYHI BOJIOKHA.

Tlopisntoéamu IpAPONHI, IITYYHi | CHHTETHYHI BOJIOKHA, M1aCTMacH.

Cknadamu  piBHSHHS  peakuili moiimepusauii 3  YTBOpEHHSAM
HalBajUIHBIIIMX MOJiMepiB (NONieTHJIEHy, NONINpPONiNEHY, MNONICTHPEHY,
TOJIiXJIOPOBIiHiNY, . MONiTeTpad lyOpOETHIIEHY); peakuili mosikoHaeHcauii 3
YTBOPEHHSM IHU- i TPHIENTUAIB.
.. —3acmocoeyeamu 3HaHHA Npo B.TIaCTPlBOCT‘i ﬂOHieTPlHCHyZ BiZ[HOIIICHHS[ o
HarpiBaHHs, pPO3YMHIB-:KHMCIOT, JIyriB Yy KOHTEKCTi HOro 3HayeHHs B
CYCIIIIBHOMY rOCNOapCTBi, NobyTi. *
- . Ycmanosnioeamu  TpUYMHOBO-HACHIAKOBI  3B’S3KH
Gy/IOBOIO, BIACTHBOCTAMH Ta 3aCTOCYBAHHAM IOJIMEpiB.

.O6rpynmosysamu.3acTOCyBaHHs MOJIMEPIB, 30KpeMa IOJieTUIIEHY, HOro
BJIaCTHBOCTSMH Ta 3HAYEHHS N0JIMEDIB Y CTBOPEHHI HOBHX MaTepiaiis.

Pobumu eucnoéxku TIpO BIACTHBOCTI MOJiMepiB Ha OCHOBi GymoBM iXHix
Monekyn i mpo OymoBy nojiMepiB Ha OCHOBI iXHIX BJacTHBOCTEH Ta
Pe3yJbTATIB CIIOCTEPEXEHD.

MIX  CKJIaZOM,

3.6. ¥Y3araJbHeHHs 3HAHb NP0 OPranivHi CHOJYKH

VCTaHOBIEHHS TEHETHYHHX 3B°S3KIB MDK PI3HMMM KJIacaMu
OpraHiYHHX CIOJYK

Tosacnioeamu NpUYUHK GaraTOMaHITHOCTI OPraHiYHUX PEYOBHH.

Hasodumu npuxnradu roMonoriB Ta i3oMepiB; CHONYK i3 MPOCTHMH i
KPaTHHMH 3B’A3KaMH; i3 Pi3HIMH XapaKTepUCTHYHHMH (QYHKUiOHATIBHUMH)
rpynamu.

Pospisuamu - opraHivHi .CIONYKH 3a HAIEXHICTIO 10 BiAMOBIAHHX
TOMOJIOTTYHHX PAIIB.

Crnadamu piBHSHHS peakiiii — B3a€EMONEpeTBOPEHb OPraHiqHUX CIONYK
pi3HHX KJacis.

Ilopienrosamu XiMi4Hi BIaCTMBOCTI OpPraHiYHHX CIIOMYK Pi3HHX KJaciB.

Ycmai:oenioeamu 3B’SI3kM MiX CKJIAZIOM i XiMi%HMMH BJIACTHBOCTSIMH
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OpraHiuHHX CIIC !xwm MK Gyzloamo W
Cronyx Ta iX 3M&THICTIO BCTYNATH B peaxuil NEBHOTO THILy; MiX Kiacamu
OpraHiYHHUX CIOJIYK.

Ob1pynmosyeamu BUKOPUCTaHHs OPTaHiYHHX CHONYK 3aIeXHO Bix iXHix

BJIACTMBOCTEH; 3HAYEHHs] OpraHiYHUX pPEUYOBHH Y CTBOPEHHI HOBHX
Martepiasis.
4. O6uncaenus B Ximii

4.1. | PossasypanHs 3amay | QopMynn mis.  oGUMCIIEHHsSI  KUIBKOCTI Vcemanoeniosamu xiMiuHy (oOpMyNly CIONYKH 3a MacoBHMH YacTKaMH
3a XIMIYHUMH PEYOBHHH, KiNBKOCTI- YACTHHOK Y NEBHiM.| €EMEHTIB,.:#l0. BXONATH [0 1 CkJady, 3a 3araipHor (opMyJIoIo

dopMynamu i Ha KITBKOCTI PEUOBHHM, MACOBOi YaCTKH | FOMOJOTIUHOIO Psifly T4 TyCTHHOIO a60 BiHOCHOIO IYCTHHOIO.
BUBENICHHS (OPMYJIH | eneMeHTa B CIONYI, BiMHOCHOI TYCTHHH Obuucnrosamu BITHOCHY MOJIEKYJISPDHY Ta MOJISPHY MacH pEdOBHHH;
CIOJIYKH rasy, BUBEJEHHS .(QOPMyJH CIOJNYKH. 3a | KUIBKICTE 4aCTHHOK (aTOMiB, MOJIEKYJI, HOHIB) y MEBHiM KiIBKOCTI pe4OBHHH,
MaCOBHMH YaCTKaMH €JIEMEHTIB | Maci pedoBunH, 06°eMi rasy; Macy Ta 06°eM MaHOI KilTbKOCTi PEYOBHHH i
S T R KiJIBKICTB PEYOBHHH 32 BiIOMOIO Macolo Ta 00°€MoM; 06’ em JaHoi MacH aGo

.| KinbKOCTi peyOBHMHHM ra3y.3a H. Y.; BITHOCHY I'YCTHHY ra3y 3a iHIIMM ra3oM.
4.2, BupaxenHs GopMynu Juis - OOUMCNIEHHA  MacoBoi Obuucarosamu MacoBi Ta 06’€MHI (JU1s ra3is) YaCTKU PEYOBUH Y CyMillli;
KiTBKiCHOTO ckyiazy . .| (06'€MHOT) "4acTKH -KOMNOHEHTA B CyMillli, | MacOBY 4acTKy. efleMeHTa: y' CIoNyli 3a 1i GopMysiolo; MacH enemeHTa B
po3unHy (cymimi) | MacoBoi YaCTKM PO3YMHEHOI PEYOBHHH. ‘CKJIaJHi# pe4oBHHi 3a HOTO MacoBOIO YAaCTKOIO; MAacOBY YacTKy PO34HHEHOL
: PEYOBHHM B - pO3uMHi; Macy (00’€M) po3uMHY Ta pO3YHHHHKA; Macy
g PO34YHHEHOT PEYOBHHH.
4.3. . Po3p'a3yBaHHs 3aja4. | AITOPUTMH ~ pO3B'A3yBaHHA  3amay .3a Yemanoeniceamu xiMiuny $opMylly pedoBHHH 3a Macolo, 06’emMoM abo
3a PIBHSHHAMHU PIBHSHHSM peakuii; BIAHOCHHH BHXiZ | KUIbKICTIO peYOBHHHU peareHTiB abo MPOAyKTIB peakiii.

peaxuiii

NPOAYKTY peaKuii

Ob6uucnroeamu 3a piBHAHHSM XiMi4HOI peakuii KUIBKICTH PEYOBHHH, Macy
Ta 06’eM rasy (H.y.) a0 KiJIbKiCTh PEYOBHHM pEareHTY/MpPOAYKTYy 3a
BIIOMOIO KiJIBKICTIO PEYOBHHH, Macor, 006’eMoM (g rasy) iHmoro 3
PeareHTiB/IPONYKTIB; 3a PIBHAHHAMY PEaKliil 3 BUKOPUCTAHHAM PO3YHHIB i3
MEBHOI MACOBOIO YaCTKOX PO3YHMHEHOI PEYOBHHM; BIHOCHMIl BHXiH
MNPORYKTY peakuil; KiJIbKiCTh peuoBHHH, Mmacy abo 00’eM NpOAYKTYy. 3a

'pIBHSHHSIM XiMiYHOI peakuii, SKIIO OJMH i3 peareHTiB B3ATO B HaJIMIIKY;

006'eMHHX BiJHOLIEHD ra3iB 3a XiMiYHMMH PiBHAHHIMH; KiJIbKOCTi PeYOBHHH,
MacH abo 06’eMy 3a KiNbKICTIO PEYOBHHH, Macoio abo 00°€MOM peareHty,
II0 MiCTHTB NIEBHY YACTKY IOMiILOK.

Pose'szyeamu  koMmbinoBaHi 3amadi
AITOPHTMIB).

(noemHanHs He Oinbme JIBOX
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Tabauus po3YHHHOCTI OCHOB, KKCJIOT, aM¢oTepHHX riapokcHAiB i coseil y Boai 3a 20-25 °C

Ao

JOJATKH

L ennift He N:H4 Nat : '_g 4%
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VMOBHI MO3HAYEHHSI: «p» — peuOBMHA PO34MHHa (PO3uMHHICTL Ginbue | r peuosnnu y 100 r Boan);
«M» — PEYOBHHA MaNOpO3uuHHa (po3urHHicTs — Bif 1 10 0,001 r'y 100 r BoaN);
«H» — PEYOBHHA NPaKTH4YHO Hepo3ynHHA (po3uuHHicTh — MeHiue 0,001 ry 100 r Boan);
«—» — PEYOBHHA He iCHYE; :
" «#» — peUQBRKHa iCHYE, ane pearye 3 BOOOIO; ii PO3YHHHICTh BH3HAYHTH HE MOXHA.
Psig akruBHOCTI MeTautiB
, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (Hz) Cu, Ag. Hg. Pt. Au
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 Haiinommpenimi Ha3BH T2 cKJIaj, JesiKHX HeOpraHiYHHX pe4OBHH, CyMmillleli Ta MiHepaiB

Hafinownpenila Ha3Ba pe4oBuHH a6o
cCyMilni

Ximiuna popmyna pesosuHH abo

HaiinowupeHnilua HazBa pe4oBHMHHU 260

Ximiuna dpopmyna peyoBuHu-a60

KOMITOHEHTa (KOMIOHEHTIB) cyMmilui cyMmiui KOMIMOHEHTA (KOMITOHEHTiB) CymiLui
KyXOHHa (kam’sHa) cinb NaCl cipkoLoaeHp H,S
KayCTHYH& Cuaa NaGH cipuHcTHii raz SO,
KaJIbLIHHOBAaHA coJa NaxCO3 YaJiHH# ras Cco
KpHcTajiyHa cona Na>COj3:10H,0 3BeCeNAIUmii ra3 N.O
MHUTHa (Xap4oBa) coja NaHCO; mipuT FeS,
HaTpiliHa ceJliTpa NaNO; MiJIHHH Kynopoc CuSO4 - 5SH0
Kariiida cenitpa - KNO; 3ani3HUii Kynopoc FeSO, - 7TH,0
aMiayHa ceJiTpa NH4NO; e PEKHC BOJHIO H20; (BoaHHIH po34HH)
HawaTup NH,Cl fioQHa HaCTOAHKA 1> (cnuproBHii po3umH)
néTam K>COs HALIATUPHUI CIMPT, aMOHia4yHa BoJa NH3 (BoAHMIH pO34HH)
Kpeiina, MapMyp, BanHAK, KIbLHT CaCO; PO34HHHE CKJIO Na,SiO3
HerauleHe BanHo CaO KpeMHiH (HaniBNpoBifHUK) Si
raicHe BanHo Ca(OH), KBapll, KBapLEBHH MiCOK SiO,
BalHAHA BOJA Ca(OH); (BoHHii po3uuH) cKJI0 (BiKOHHE) Na,O - CaO - 6SiO;
KOPYHA ALO; XJIOpPHa BoJa Cl, (BoaHH#H pO34HH)
osneyMm poszunn SO3 y HaSO4 6pomHa Boza Br; (BogHui po3unH)
rinc CaSOs * 2H,0 GepTosieToBa Cifib KClO;
ane6actp CaSO;4 - 1/2H:0 MapraHuiBka KMnO4
CyXuil il CO;, (TBepauii) Kasblii kapbia CaC;

Hajinomnpeniui HazBH Ta cKJIaj AesiIKHX OPraHiuYHUX PeYOBHH TA CyMileit

HaiinowupeHila Ha3Ba peuoBUHH abo

XimiuHa ¢opmyna

Haiinomupeniua Ha3Ba pe4yoOBUHH

Ximiyna dopmyna

cymimi
6010THUH ra3, pyIHHKOBHIi ra3 CH4 kapbonoBa Kucsiora CsHsOH
i300yTaH (CH3),CHCH3 MypallMHa KHCTIoTa HCOOH
i300KTaH (CH3);CCH.CH(CH3) OLITOBA KHCJIOTA, AUETAaTHA KMCIIOTA CH,COOH
i3onpeH CH»=C(CH3)CH=CH, MOJIOYHA KHCJIOTA CH;CH(OH)COOH
xnopopopm CHCl, KHMCJI0Ta HOOC-COOH
BiHiNXMOpHI CH,=CHCI TJIOKOHOBA KUCJI0TA HOCH,(CHOH),COOH
METHJIOBHH CTIHPT, A€PEBHUH CIUPT CH;0H copbit HOCH,(CHOH)«CH,OH
€THJIOBUH CNHPT, BUHHHI CiupT C:HH ' 3862, 2\ TLMH NH,CH,COOH
MypatuHuii anbaerin, popmanbaerin | HCH@, =~ 05N anaHiH CH;CH(NH2)COOH
dbopmanin 36//37% posunn HEHO, 7.\\ KJIiITKOBMHa (CeH1005)n
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