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3ATBEPJIKEHO
Haxa3 MiHicTepcTBa OCBITH | HayK¥l YKpalH#A
Bin SO D6 2018p.Ne 896

IIporpama 30BHIIIHEOr0 HE32J1€KHOT0 OUIHIOBAHHA 3 XIMIl

.. IIporpama npusHaveHa A NpoBeJeHHs 30BHIIIHOTO HE3aJIeXHOTO OLiHIOBaHHA 3 XiMil mounHarouu 3 2020 poky.

["'0710BHOIO METOIO NpOBENEHHS 30BHIIHBOrO HE3ANEXHOTO OLIHIOBAaHHS € 00'€KTHBHE Ta HeylepelKeHe OLIHIOBaHHA plBH’I
HaBYAJILHUX JOCSATHEHb OCI0, sIKi 3aKiHYMIIM 3aKjaJ] 3arajbHOi CEpEeHbOl OCBITH i BUABMIM OaKaHHS BCTYIHTH 10 3aKinaly BUILOL
OCBITH YKpalHH.

30BHILIHE HE3aJIEXHE OLIHIOBAHHS 3aNpOBAKEHO 3 METOIO 3abe3NeyeHHs KOHCTHTYLiHOro npaBa TpOMajisH Ha p1BHHH

JOCTYI 10 BHILOT OCBITH.

30BHILIHE He3aJIeXXHE OLiHIOBAHHA 3 XiMil — CII0Ci6 nepeBipKH:

® 3HAHHS YYHSMH HaWBaXIMBILIMX 3aKOHIB 1 TEOPii XiMil;

. BOJIONIHHA XiMiYHOIO MOBOW, BMiHHS KOPDHMCTYBATHCSl Ha3BaMM i CHMBOJIaMHM XiMIYHHX eJIeMEHTIB, ‘Ha3BaMH npocTHX 1
CKJIA[ITHUX PEYOBHH; X

® BMiHHS CKJIajaTH XiMiuHi GopMynu i piBHAHHS XiMiYHUX peakiiii, po3B'a3yBaTH Po3paxyHKOBI Ta eKCIIEPHMEHTANIBHI 3213l

® PO3YMiHHs 3B'I3KY MDX' CKJazoM, 6yn0BoIo, Gi3HYHHUMH i XiMiYHHMH BJIaCTHBOCTSMH PEYOBHH, crocobamu ix onepxaHH,
rajgy3siMd 3aCTOCYBaHHS,

* 3HaHb PO HAHBAXIUBILII MPUPOAHI Ta IITYYH] Pe4OBHHH, iX 6yI0BY, CTIOCOOH OIepXKaHHA Ta ralysi 3aCTOCYBaHHS,;

® PO3YMiHHS HAyKOBUX OCHOB IIEBHUX XIMiYHHX BUPOOHHILITB;

* 00i3HAHOCTI 3 IEIKUMH €KOJIOriYHUMH NPO6IeMaMH, MOB'I3aHUMH 3 XiMi€ro;

* DO3YMIiHHSA poli XiMil y po3B's3anHi rmo6ansHuX MpobGieM JIFOACTBA.

Ilporpamy it 30BHIIIHBOrO HE3aIEXXHOrO OLIHIOBAHHS 3 XiMii po3po6ieHo Ha OCHOBI JlepxaBHOro CTaHIApTy 6230BOI 1
TMIOBHOI 3arajibHOi CepelHbOi OCBIiTH, 3aTBepIKEHOro nocraHoBoio KabGineTry MinictpiB Ykpainu Bix 23 nmcromana 2011 poKy
Ne 1392.
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Marepian nporpamMd Uil 30BHIIIHBOTO : HE3aJIEXHOIO OIIHIOBaHHS PO3MOAIIEHO Ha YOTHPH TeMaTH4Hi OJIOKM: «3arajbHa
XiMist», «Heopranidna ximis», «Opraniyna ximis», «O6urcIeHHs B XiMii», Ki B CBOIO Yepry po3NOALIEHO 32 po3AijiaMHu i TeMaMH. Y
KOXKHOMY. pO3Jili -NepesiueHo 3MICT HaBYAJbHOIO MaTtepiaiy, SKHM MaioThb BOJIONITH YYaCHHKH 30BHILIIHBOTO HE3AJEXHOrO
OIL[IHIOBaHHS.

Y nepeiiky BUMOT; HaBEAEHUX y CTOBMUYMKY «IIpeaMeTHI BMIHHS Ta pe3yJibTaTH HaBYAIbHOI JisSIBHOCTD» AETaJbHO PO3KPUTO
o0csir BUMOT J10 3HaHb, YMiHb, Pe3yJbTaTiB HABYAJIBHOT AiSUIBHOCTI 3 KOXXKHOIO PO3JALTY i TEMH.

Y nporpami Juist 30BHIIIHBOI0 HE3aJIE)KHOI'O OLiHIOBAHHS 3 XiMii BUKOPMCTaHO HOMEHKJIATYpy XiMiYHHX €lE€MEHTIB 1 PEYOBHUH, a
TaKOX TepMiHouorito, ki Bimnosigatots JICTY 2439-94: Enementun Ximiuni, pedoBunu mpocti. TepMinu Ta Bu3HaueHHI. — K.,
HepxcnoxuscranaapT Ykpaind — 1994. I{poro crannapty Oyne 1oTpHMMaHO i B 3aBIaHHSX TECTY 3 XiMil.

Ha3zBu opraHiyHUX CHOJyK BiIOBiAal0Th OCTaHHIM pekoMenaauism IUPAC.

Y nporpami Ui 30BHILIHBOTO HE3aJIEXHOIO OLIHIOBAHHS 3 XiMil BUKOPMCTaHO CKOPOYEHHS «H. y.» — HOpMallbHI YMOBH
(temneparypa 0 °C, tuck 101,3 xITa a6o 760 MM pr. cT.). '

BinmoBigHO 10 MDXKHApOAHUX CTAHAAPTIB JUI MO3HAYEHHS KIJILKOCTI peYOBMHHM MOXXHa BUKOPHMCTOBYBATH JiiTepu n abo v. Jlns
MO3HAYEHHS TEIUIOBOro edekTy peakiii ciiiji BAKOPUCTOBYBATH Mmo3HadyeHHs «AH». '

I[Tig 4yac MATOTOBKM IO 30BHILIHBOTO HE3AIEXXHOTO OLIHIOBAaHHSA 3 XiMii . pEKOMEHI0BAaHO BHKOPUCTOBYBATH JOBiJHHKOBI
Tabnuii, sKi HaBeZeHO y ponatkax «PO3YMHHICTH KHCIOT, cojeil, OCHOB Ta aM(OTEPHMX TifpoKcuaiB y Boai 3a 20—25 °Cy, «Psn
aKTMBHOCTI MeTaiBy, «HaitmomupeHnimi Ha3Bu Ta cKiaj JesKMX HEOPraHidHMX pedOBHH, CyMileil Ta MiHepaiisy, «HaitmomupeHiui
Ha3BM Ta-CKJIaJ AESIKUX OpPraHiYHUX PEYOBHH Ta CyMilleii».

Ne I Ha3zga po3ainy, TeMu | 3MicT HaBYaJbHOI0 MaTepianuy | IlpeaMeTHI BMiHHS Ta pe3yJIbTaTH HaBYaJILHOI islIbHOCTi
1. 3araabHa ximisn
1.1 OcHOBHI XiMiy4HI IloHsTTs peyoBHMHa, QisuuHe Tino, Mare- | 3anucyeamu XimiyHi GopMyNIH pedyoBHH, rpadiuni (CTpyKTypHi) popmyu
noHATTA. PeyoBuHa | piaj, mpocra pedyoBHHa (MeTall, HEMETal), | MOJIEKYIL.
CKJIaJHA pPEYOBHHA, XIMIYHMH eneMeHT; | Po3pizuamu Oi3UYHI Tina i peyOBHHM; MPOCTI Ta CKIAJHI PEYOBUHH;

HaHApiOHIllli YAaCTHHKH PEYOBUHH — aTOM, | €JIEMEHTH 1 NMPOCTI PEYOBHHH;, METATM i HEMETald; aTOMH, MOJIEKYJH Ta
MoJIeKyia, #oH (kaTioH, aHioH). Pi3uuHi Ta | ioHHU (KaTiOHH, aHiOHH); (i3M4HI Ta XiMiYHi BIACTHBOCTI pe4OBUHHM; (i3HYHI
XiMi4yHi BnacTHBOCTI pe4yoBHHH. Ckiap | sBUINA Ta XIMiYHi peakilii; HAMMpPOCTIILY Ta iICTUHHY GOPMYJIH CIIOJIYKH.

pe4yOBUHH (SAKICHMH, KiINbKicHuUiT). Banent- | Cxradamu ¢opmynd GiHADHHX CIOJYK 3a 3HAYEHHSAMM BaJEHTHOCTI
HICTh XIMIYHOro ejeMeHTa. XiMi4yHa | €JIEMEHTIB.
(HadimpocTima, icTMHHa) 1 rpadiuHa | Awanizysamu AKiCHUW (eNEMEHTHMH) 1 KiJIBKICHUM CKJIajJ] pEeYOBHHH 3a 11

(ctpykTypHa) ¢opMmynd. DizHyHe sABHLIE | XiIMIYHOIO HOPMYJIIOL.
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Ta XiMiyHa peaxuis. BigiocHiaTomHa 1
MoJseKynspHa (¢opMmysibHA) MacH, MOJSp-
Ha Maca,: KilIbKiCTh -pe4OBHUHH:. OAHHHULI
BHMIipPIOBaHHS KUIBKOCTI ~ pEYOBHHH,
MOJISIPHOI MacH, MOJIIPHOrO 06’eMy;
3HAYEHHs TEMIeEpaTypd i THCKy, sKi
BiNOBINAIOTh HOPMABHUM yMoOBaM (H.
y.); MOJIsipHUH 06°eM rasy (3a H. y.). 3akoH
ABoragpo; uucno Asoragpo. Cepenns
BITHOCHA MOJIEKyNspHa Maca IMOBITps.
MacoBa yacTka efeMeHTa y CloJIyLi.

Busnauamu BaneHTHICTb e:ieMEHTIB 3a GopMyaaMH 61HApHUX CHIOIYK.

O6uucnioeamu CepeHIO BiIIHOCHY MOJIEKYJISIDHY Macy MOBITps, MacoBY
\4aCTKY ‘eJIEMEHTa'y CNOJIYLli, MaCy elleMeHTa y CKJIaJHiil pe4oBHHi 3a HOro
MacoBOIO YacCTKOIO.

1.2

XimiyHa peakuis

XiMmiyHa peakuis, cxeMa-peakiii, XiMiuHe
piBHAHHA. 3akOHM 30epexeHHs: Macu
PEUOBHH WA 4Yac XiMiyHOi peakuii,
06’€MHHX CHiBBiJHOIIEHb ra3iB y XiMiuHii
peakuii. 3oBHIHI  edekTH,.. . 10
CYNpPOBOMKYIOTh XiMiuHi peakuii. -Tumu
XIMIYHHX peakuiii. Knacudixkaris
XIMIYHMX peakliifi B oOpraHiyHii ximii
(npuenHaHHA, 3aMilleHHs, BiAIEIUICHHS,
i3oMepH3auii). TerioBuii epekT XiMiuHOL
peakuii, TepMOXiMiuHe piBHAHHSA. [IOHATTS
OKHCHHK, Bi/THOBHUK, OKHCHEHHS,
BiAHOBNeHHs. ['anbBaHiYHHI  eJleMEHT.
LIBuakicTe xiMiuHOI peakuii. Karanisarop.
BrummB pI3HHX YHMHHUKIB Ha IIBMAKICTH
XiMiuHoi peakuii. XiMiuHa piBHOBara,
npuHuun Jle LlaTense.

3anucysamu cxemu peakuiit, XiMiyHi i TepMOXiMIiYHi PIBHAHHS.

Po3pisuamu TUIM peakuii 3a KUIbKICTIO peareHTiB i MPOAYKTIB. (peakuii
CIOJIyYeHHs, po3Kiany, oOMiHy, 3aMillleHHs), 3MIHOIO CTYIEHs OKHCHEHHS
eJIeMeHTIB (peakiii OKMCHO-BIIHOBHI Ta 6€3 3MiHM CTyneHs OKHMCHEHHS),
TeruioBUM epekToM (peakiii eK30TepMiuHi, eHJOTEepMidHi), HaIpsAMOM
nepebiry (peakuii 060poTHi, HEOGOPOTHI); 32 y4YacTIO OpraHiYHHX CIIONYK
(3aMmilleHH, TPUEAHAHHS, BiALIEIUICHHS, 130MepHU3allii).

Ananizyéamu BIUIMB TNPUPOJM pPeareHTiB, iX KOHLEHTpALiH, BEJIHYHHH
MOBEPXHi TX KOHTaKTy, TEMIEpATypH, KaTajli3aTropa Ha MBHIKICTb XiMi4HOL
peaxuii; npouecH, 1o BiOYBalOTHCA HpU PoOOTi raIbBaHIYHOTO EIEMEHTY.

Busnauamu 8 OKHUCHO-BiIHOBHIi peaxuii OKUCHHK 1 BIAHOBHHK, IPOLECH
OKHCHEHHS Ta BiZIHOBJICHHS.

Bukxopucmoseyeamu wmeton enekTpoHHOro OGajlaHCy Ul II€PETBOPEHHS
CXeMH OKHCHO-BiJIHOBHOI peakiii Ha XiMiuHe piBHAHHS.

3acmocosyeamu 3akoH 30epeX€HHsS MacH PE4YOBHH I NEPETBOPEHHS
CXeMH peakuii Ha XimiuHe piBHaHHS, npuHuun Jle lllaTenbe A1 BU3HAYCHHS
HanpsMy 3MILIeHHs XiMiYHOI piBHOBAaru.

1.3

Bynosa aTomiB i
IPOCTHUX HOHIB

Cknan  atoma  (s4po,  eJIEKTpOHHA
obosonka). IloHATTs HykIOH, HyKIiA,
I30TONH, TNPOTOHHE WYHCIIO, HYKJIOHHE
4UCIIO, OpOiTalib, €HepreTH4Hi piBeHb |1
HiIpiBeHb,  CMapeHi #  HecmapeHi
eJIEKTPOHH; pajiyc aToMa, IpoCTOro HoHa;
OCHOBHMH 1 30ymKeHMH CTaHH aToMa.
®opmu s- 1 p-opbiTtaneit, po3MillerHs p-
opbitaneit y mnpoctopi. ITocnigoBHicTh

3anucysamu Ta po3nizHasamu eNeKTpOHHI GOPMYJIM aTOMiB i IIPOCTHX HO-
HiB eneMeHTiB Ne 1—20 i 26 Ta ixHi rpadiuHi BapiaHTH, aTOMiB HeMe-
TaJliYHUX €JIEMEHTIB MaJIUX MepiofliB Y OCHOBHOMY i 30yDKeHOMY CTaHaXx.

Pos3pi3namu BaNeHTHICTB i CTYNiHb OKHCHEHHS €JIEMEHTa.

Cknaoamu GopMyJH CIONYK 3a CTYNEHAMH OKHCHEHHS €JIEMEHTIB.

Ilopignioeamu MOXIHBI CTYNEHi OKMCHEHHsS HEMeTaliYHHX eJIEMEHTIB
MaJIMX MepioAiB, 10 3HAXOATHCA B OJHIM Ipymi, Ha OCHOBI €JIEKTPOHHOIL
O6ynoBH TXHIX aTOMiB; palilyCH aTOMIiB 1 IPOCTUX HOHIB.

Ananizyeamu 3MiHM pajiyciB aToMiB y mepiojax i miarpymnax, 3B’S30K
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3alIOBHEH!ISl €JIEKTPOHAMH €HEPreTHYHHX
piBHIB i MiJpiBHIB B aTOMax ejJeMeHTIiB Ne
1201 26, enexrpoHHi . HpOpMYJIH aATOMIB. i
NpPOCTHX HOHIB enemeHTiB Ne 1—20 i 26 Ta
ixHi rpagiuHi BapiaHTH. BaneHTHi craHu
eneMeHTiB. CTyniHb OKHCHEHHS eJleMEeHTa

B peyoBHHI. MOXUIUBI CTyNEHi OKUCHEHHS"

HEMETaJIIYHUX €JIEMEHTIB MaJIMX MepioJiB.

KIJIBKOCTI ¢JIEKTPOHIB -Ha 30BHILIHBOMY PIBHI 3 XapakTepoM €JIEMEeHTa
(MeTaniyHMM, HEMETATIYHMM), THIIOM MPOCTOI PEYOBHHH (METas, HEMETA),
KHCJIOTHO-OCHOBHHM XapakTepoM OKCHMAIB 1 TiJpOKCHIIB, BiAMiHHOCTI
€JIEKTPOHHOI OYI0BH aTOMIB s-, p-, d-efieMeHTiB (Pepym) 1-4 nepioais.
Busnauamu cxnan snep (KinbKiCTh MPOTOHIB i HEMTPOHIB y HYKJIi/i) 1 ene-
KTPOHHMX OOOJIOHOK (€HEepreTHYHHX piBHIB Ta MiJpiBHIB) B aTOMax elie-
MeHTiB Ne 1—20 i 26, 3aranbHy KiIbKiCTB €JIEKTPOHIB i YHCIIO €NEKTPOHIB Ha
30BHIIIHBOMY €HEPreTHYHOMY piBHi aToMiB eneMeHTiB No 1—20 i 26.
Ob6yucnosamu CTYNiHb OKUCHEHHS €eMEHTa Y CIOJYLI.

1.4 | Ilepionuynuii 3akon i | Ilepionuunuit 3akon (cydacHe dopmymo- | Pospisuamu B mepiojuuHiii cucTeMmi mnepiomu, rpynd, rojnoeHi (A) Ta
nepioanyHa cucreMa | BaHHfA). CtpykTypa kopotkoro i mosroro | mo6iuni (B) miarpynu; MertaniyHi Ta HeMeTaJliuHi €JIEMEHTH 3a MicleM iX y
XiMiYHHX €JIEMEHTIB | BapiaHTIB MepioAUYHOI CHCTEMH; TIEPiO/H, | MepiOANYHIM CHCTEMI; JIYXKHi, IHEDPTHI €IEMEHTH, raJIOTEHH.

rpyny, miarpynu (ronoBHi (A), moGiuni |- Buxopucmosysamu indopmalilo, 3akianeHy B NEpiOAMYHINA cHCTEMI, s
(B). TIlpoToHHe .4yucno- (MOPSAKOBHM, | BU3HAYEHHS . BIACTHBOCTEH eneMeHTa (MeTaniyHuii a6o HeMeTasliyHHH
aTOMHMH  HOMEp  €JIEMEHTa), MiCle | eIEeMEHT), MaKCHMAaJIbHOTO 3HAYeHHS HOro BaJleHTHOCTi, BJIACTHBOCTEN
METaliYHUX ‘1 HEMEeTaIiYHUX eJIEMEHTIB-Y | mpocToi peyoBHHM (MeTan..abo HeMeTal), XIMIYHOro XapakTepy OKCHIIB,
NepioaMYHIl CHCTeMi, Mepiojax i rpynax; | riapoKCHiB.
JyXHi,  iHEPTHI €NEMEHTH, TaloreHH. | Auanizyeamu 3MiHM BIACTMBOCTEHM IIPOCTHX PEYOBHH Ta KHCIJIOTHO-
[lepioauyHicTy . 3MiH BJIACTHBOCTEH | OCHOBHOTO XapaKTepy OKCHIIB i MAPOKCHIIB 3aJIeXHO BiJ MiClis €JIEMEHTIB
€NIEMEHTIB Ta IXHIX CIOJIyK Ha OCHOBI |y mepiojax, miArpynax, pu nepexoli Bif 0AHOro nepiogy A0 iHIIOrO.
: ysiBJIEHb 1po OYIOBY aTOMiB.

1.5 Ximiunuii 38’930k | OCHOBHI" . BHOM ~ XIMIYHOrO . 3B’A3Ky | Ha6oOumu npukiadu pPeYyoBHH i3 Di3HUMH BHAAMH XIMi4HOTO 3B’S3KY;
(HoHHHH, KOBAJICHTHHH, BOJIHEBUH, | aMOPPHHUX | KPUCTATIIYHHX PEYOBHUH.
Metaniynuit). OOMiHHHH -Ta JOHOpHO- Ioacnioeamu eiomiHHOCMI B MeXaHi3MaX YTBOPEHHS KOBaJICHTHHX
aKUENTOPHMA  MEXaHIi3MH  YTBOpEHHS | 3B’A3KiB y MOJIEKYJi 4aMOHiaKy Ta MHOHI aMoOHiK; MK aMOpGHUMH i
KOBaJIEHTHUX 3B’A3KIB. Ipocruii, | kpucTaNiYHUMHU pEHOBHHAMH.
noABiiiHMHA, mnOTpifinuK, mnonApHuit Ta| Po3spiswamu OOMIHHMH Ta JOHOPHO-AaKLUENTOPHHM (KAaTiOH aMOHIIO)
HEMNOJISApHHUI KOBAIEHTHI ~  3B’A3KH. | MEXaHi3MH YTBOPEHHS KOBAJICHTHOTO 3B’ A3KY.
EnexTpoHeraTuBHICTb enemeHTa. | Cxrnadamu enexTpoHHI QOpPMYNTH MOJIEKYJ, XiMiyHi (GOpPMYJIH CIOJIYK 3a
EnextponHa dopmyna MOJIEKYJIH. | 3apsaaMHu HOHIB.

PeyoBHHH aTOMHOT, MOJIEKYIAPHOT, HOHHOT
6ynoBu. Kpucraniuuuit i aMmoppHuit cranu
TBEpAMX pPEYOBHH. THNH KpUCTANiYHHX
IPaTOK (aTOMHi, MOJIEKYJSpHi, WOHHI,
MeTaiyHi). 3aexHiCTh GbizuyHuX
BJIaCTHBOCTEH PEYOSHH BiJl IXHBO1 Oy10BH.

Vemanoenioéamu Bumu XiMiYHOrO 3B’S3Ky B DPEYOBHHAX 3a iXHIMH
dbopmynamu.

Busnauamu npocTi, mnoABiHHI,
KOBAJIEHTHI 3B’S3KH Mi)K aTOMaMH.

IIpozro3yeamu B XiIMIYHOTO 3B’S3KYy B CIIOJYI{i, MOXJIUBICTD YTBOPEHHS
BOJHEBOr0 3B’A3KYy MiX MojieKyJlaMH, (i3M4Hi BJIaCTHBOCTI PEYOBHH Ha
OCHOBI 1XHBOI OymoBM Ta OynOBY pDEYOBHH Ha OCHOBI iXHiX (i3HYHHX

NOTpifiHi, MNOJNAPHI Ta HEmOJApHi
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EJIACTUBOCTEH (TUIY KPUCTANIYHUX IPATOK).

Oyiniogamu Ha OCHOBI OyIOBH MOJIEKYJ BOAH 1 CIHMPTIB MOXJIHUBICTh
YTBOPEHHSI BOAHEBOrO 3B’A3KY MIDK MOJIEKYJIaMH BOJAHM, OPraHiYHHX
PE4OBHUH, BOJH 1 OpraHiyHHX PEYOBHUH.

1.6

CyMillli pe4OBHH.

CyMimi oxHOpiaHI (PO3YMHH) Ta HEOTHO-.

Hagodumu npuxnadu KONOIMHMX Ta ICTHHHHX pO3YHHIB, PO3YHHHMKIB,

Po3unnn pimni. TIOHATTS mpo AMCHEPCHI CHUCTeMHU. | CyCHeH3ii, eMysbCiii, aepo30iB, €NeKTPOJITIB i HEeNEeKTPOITiB, CHIBHUX i
Konoinni Ta ictunHi po3unHu. Cycnensii, | c1abKuX eleKTpOIiTiB, KPUCTAIOTiAPATIB.
eMyJbcii, aepo3oii. MacoBa- i 06’eMHa Po3piznamu ogHOpiAHI Ta HEOAHOPIAHI CyMilli Pi3HUX THHIB; po3baBieHi,
(ang rasy) 4acTKM PEYOBMHM B CyMilli. | KOHIEHTPOBAHI,. . HACHYEHi, HEHAaCHYeHi pO3YMHH; EJNEKTPONITH M
Mertoau po3gineHHs cymiuieil (BiACTOIO- | HEETEKTPOJITH, CHIIBHI Ta c1abKi e1eKTPONIiTH.
BaHH#, QUIBTpyBaHHS, UEeHTPU(YIyBaHHs, Ob6upamu cnoci6 po3miieHHs omHOpiAHOI abo HeoaHOpiAHOI cyMimi
BUIIAPIOBAHHSA, AUCTHIALISA - (EperoHka). | peHOBHH; BUSBIEHHS B PO3YHHI TIAPOKCHI-, XJIOPHA-, CyiabdaT-, kapboHaT-,
bynosa Monexynu Boau. IIoHATTS po3uuH, | cHiikat- i opropocdat-ioHis, ionis [igporeny, amoHiro, bapiro, a Takox, 3a
PO3YMHHHK, pPO3YHHEHa -~ pPEYOBHHA, | JOIIOMOTOI0 JyTy, — HoHiB PepyMy(2+) i Pepymy(3+).
KpHCTanoriapar. Po3unHHICTE peyoBHH, iT Cxaadamu cXeMH €NeKTpOJITHYHOI Jucolialii OCHOB, KHCIOT, COJEH;
3QNIEXHICTh ~ "Bil  Pi3HUX ~ ~ UMHHHKIB. | HOHHO-MOJIEKYJIADHi © DPIBHSHHA 33 MOJIEKYJSPDHUMH  DiBHSHHAMH i
Hacuueri # HeHacH4eHi, KOHUEHTPOBaHI i | MOJIEKyJIApHI PIBHAHHA 3a KOHHO-MOJIEKYNSPHAMH DIiBHSAHHSMH, PiBHSHHS
posBedeHi po3yuHH. MacoBa dacTka po3- | peakuiif riaponisy cosieii; piBHSHHS AKiCHHUX peakuiil Ui BH3HA4YEHHS B
YMHEHOI PEYOBMHH Y po3uuHi. EnextporniT, | po3unHax Xmopun-, cynsdar-, kapOoHar-, cuiikar--i oprodocdar-ioHis,
HeeNeKTpomiT. EnextponituyHa aucouia- | HoHiB amonio, ®epymy(2+), ®epymy(3+), (ocamxkyroun ix nyramu), bapiro
uis, CTYMiHb .€IEKTPOIITHYHOI AUcOLialil. | B MOJIEKYJIAPHIii Ta HOHHIH PopMax.
ﬁonﬂo-MoneKynﬂpHe . piBHsHHA. " Peakuii | Ananizyeamu BB 6ya0BH PEYOBMH, TEMIIEPATYPH, TUCKY (IS ra3iB) Ha
OOMiHy MiX eJNeKTpOJiTaMH y po34MHi. | IX PO3YMHHICTB y BOJIi; MEXaHi3MH YTBOPEHHS HOHIB PX PO34YHHEHHI y BOMI
Bomuepuit noxkazuuk (pH). 3abapBiieHHs | eNeKTpOJIITIB HOHHOI Ta MOJIEKYJISIPHOIL GYIOBH.
inanKaTopiB (yHiBepcansHOro, dpenondra- | Busznauamu MOXIMBICTL nepebiry peakuii 06MiHy MiX €leKTpoJiTaMH B
NeiHy, METHJIOPaHXy) B KHCIOTHOMY, | PO34MHI, TiIPOi3y coel, CepelOBUIIE PO3YUHY COJIi.
JY)KHOMY 1 HEHTpaJbHOMY CepenoBHIUAX,
3HaueHHA pH Uil KOXHOTo cepenoBHLa.
Iigponiz coneii. Skicui peakuil ua mesiki
HOHH.
HA Y SN\ 2. HeopraniyHa ximis
2 II/ ,\\ 2.1. HeopraHiyHi pe4oBHHH i iXHi BJ1aCTHBOCTI
fgﬁﬁ»(:l{i BijomMocti | Hemeramu. 3aranpHa  xapakTepHCTHKA Hasuseamu HainouwmvpeHimi y npupoAi HeMeTaliuHi eleMEHTH; AKiCHUH
u;')‘})‘l";eMeTanqui HEMETAIYHUX  eJIeMeHTiB  (Micue Yy | Ta KiJbKiCHHMI cKiaj NOBITPA. . 3
/ &idMenTHn T2 nepioguuHii  cucteMi,  0Cco6GIMBOCTI Iloacnioéamu cyTh sBHINA aNOTpPOMii; BIAMIHHOCTI  BJIAaCTHBOCTEH
= flemeranu eJIEKTPOHHOI OynoBu atomiB). ®Disuuni | anoTponHux Moaudikauiii Oxcureny, . Cynspypy, Kapbony, Pocdhopy
/ :
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BJIAaCTUBOCTI  HeMeTamiB.  AJIOTpOTI:
AnotponHi MoaMdikamii HeMmeTaniyHuX

eJIeMEHTIB. - SBume . agcop6uii . (Ha

NpPUKJIALl aKTUBOBAHOTo Byrisg). OKucHI
Ta BIJHOBHI BJIACTUBOCTI HEMETAJIB.

3actocyBaHHs ~ HeMertadiB.  OKCHreH.:
[Tommpenictp .. OKkcureHy. .B NIpHpOAi.
Kucens, - ckman ... ioro  MoJsekyi,

nowMpeHictb y  npupomi.  DisuuHi
BJIaCTHBOCTI KHMCHIO. OfiepXaHHS KHCHIO B
nabopatopii- (3 TrigporeH mepokcuay i
BoaM) Ta npomwucioBocti. CrocoGu
36upaHHs KuCHIO. JloBeJleHHs HasBHOCTI
KUCHIO. XiMi4HI = BIAQCTUBOCTI ~KHUCHIO:
B3a€EMOJis 3 TIPOCTUMU 1 CKIaJHUMH
peyoBuHaMu. - Konoobir Oxcureny - : B
npuponi. O3o0H.  3acTrocyBaHHA  .Ta
GiosoriuHa ponk  KuCHIO. - OKHCHEHHS

(ropiHHS, NOBUIbHE OKMCHEHHS, AUXaHHS).

YMOBHM BHUHHKHEHHS - Ta TPUIHHEHHS
TOpPiHHS. Crnonyku - .  HeMeTaliYHUX
eneMeHTiB 3 [imporenoM. BractuBoCTi
BOAHMX pO3YMHIB ILUX CHOJYK, IX
3actocyBaHHA. OKcHAM  HEMETAIIYHHUX
€JIEMEHTIB, iX yMicT B atMocdepi.

“CRITAAOM TXHIX MOJIEKy1 -ad0 6y 10BOKO; CyTh SBMILA aacopOLil (Ha MpHKIadi

aKTHBOBAHOIO " BYTULIA); QHTPONOTE€HHI Ta INPUPOAHI NpPUYMHHU MOSBH B
aTMocdepi... OKCHIIB HEMETaTiYHUX eJIEMEHTIB, MpOLECIB OKHCHEHHS,
kos1000iry OKcureny.

“Hasooumu npuxnadu anotponHux Moaudikaniii OxcureHy (KMCEHb Ta
o30H), Cynbdypy "(pombiyna Ta MoHOKIMHHa cipka), KapGony (rpadir,

anMa3 Ta ¢ynepen), Pochopy (Oinmii Ta yepBoHMI ¢ochop); cnonyk

HEMETaliYHUX eneMeHTiB 3 [igporeHom (TiaporeH XJIOpHJI, TiXporeH
cyabdin, amoHiak).

Cxaradamu- XiMiyHi PiBHAHHS, IO MiATBEPIKYIOTH OKMCHI BJIaCTHBOCTI
HeMeTaliB (KMCeHb, cipKa, ByrJielb, XJIOp) B PeaKILisX 3 BOAHEM i METalaMH;
BiJIHOBHI - BIaCTUBOCTI BOAHIO U BYIJELWIO B peakuisXx 3 OKCHIAMH
METaJliYHUX €JIEMEHTIB; PeaKiliif, sKi XapaKTepU3yIOTh BJIACTUBOCTI BOIAHHX
PO34MHIB rifipored xjopuay (3 OCHOBaMH), Tiipored cynbdixy (3 Jyramu),
aMOHiaKy (3 KHMCJIOTaMH); peaKiliii HiTpaTHOI i KOHLEHTPOBaHOI CyJIb(PaTHOL
KHCJIOT 3 MarHi€M, IIMHKOM, MiUII0, peaKIliii: Ofep)XaHHA KUCHIO 3 TipOreH
NIEPOKCHUY Ta BOJAM; KMCHIO 3 BOJHEM, BYIJIELIEM, CIDKOIO, MarHieM, 3aIi3oM,
MIII0, METaHOM, T JJpOreH cynb(iaoM.

-~ Ilapienioéamu Qi3uuHi Ta XiMmi4Hi BJIACTHBOCTI HEMeTaliB, OKCHJIB
HEMETaJIIYHUX €JIEMEHTIB; BJIaCTUBOCTI BOAHMX PO3YHHIB TiAPOreH XJIOPHUAY,
rifiporex cynbginy, aMoHiaky.

Xapaxmepuzyeamu  HemeTand, ixHi  Oi3utHI  BJIACTHBOCTI T4
3aCTOCYBaHHs; 3aCTOCYBAaHHA TifIpOT€H XJOpuAy, TriaporeH cyuasdinmy,
aMoHiaky; (i3uuyHi Ta XiMi4Hi BIacCTHBOCTI HITPaTHOI i KOHIEHTPOBaHOI
cyiabhaTtHoi KHCIOT (B3a€MOAIA 3 MAarHieM, LHMHKOM, Miqmo); XiMiuHi
BJIACTUBOCTI KUCHIO; IPaKTH4HY 3HA4yLIiCTh ABUILA ancopOuii, agcopOuiiiny
3[aTHICTh aKTHBOBAHOT'O BYI'iJIIS TA aHAJIOTIYHUX JIIKAPCHKHMX [peTaparib.

Oyinoeamu  6ionoriyHe 3HA4YE€HHS HAWBaXIMBIIIMX HEMETANIYHUX
(Okcureny, Hitporeny, KapGony, ®ocpopy, rajuoreHiB) ejeMEHTIB;
3HAYEHHS KMCHIO B XMTTENISTILHOCTI OPraHi3MiB; 030Hy B aTMocdepi.

Bucnoenrosamu cyooicenns 1WOMO 3aCTOCYBaHHS O30HY, €KOJIOTIYHHMX
HaCJIiAKIB BUKUAIB B aTMocdepy okcuais Kapbony, Hitporeny, Cynsdypy;
KHCJIOTHHX JIOLIiB, TAPHUKOBOTO e(eKTy.

Obrpynmoeyeamu 3Ha4YeHHs AIOTPONHUX IEPETBOPEHb; 3aCTOCYBAHHS
KHCHIO.

J0600umu TIpaKTHYHy 3HAYYLIICTh HEMETAIIB Ta CIIOJYK HEMETaligHUX
€JIEMEHTIB.
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2.1.2.

~ 3ar:apHi BiioMocTi
Ipo MeTaliuHi
“.€JIEMEHTH T4 METAJIH.

3aranpHa: XapaKTEPHCTR . TacIiSautissiai
eleMeHTIB (Miclle y MepioZuyHil chcTeMi,
0cOoOKBOCTI -€JIEKTPOHHOT 6YOBH :aTOMIB).
®i3uyHi BIACTUBOCTI METAJIIB, 3aJIEKHICTH
BiJ iXxHH0i OynoBH. AUOMIiHIH 1 3ami3o:
¢bisuuni - i XIMiYH1 BJIaCTHBOCTI.
HaiiBaxkiuBiun cHonykd AJNIOMIiHIIKO Ta
®epyMy. 3acTocyBaHHS METaliB Ta: IXHIiX
cinasiB. Psa aktuBHOCTI MeTaniB. CyuacHi
CHJIIKaTHi MaTepiay. MiHepansHi
no6pupa. [ToHATTS NPO KUCIIOTHI Ta JIyXHi
rpyHTH: Bionoriune 3HayeHHs MeTamiyHuX
1 HEMETaNI4YHHUX ENEeMEHTIB.

_30KpeMa: AMIOMIHIIO. i.3a)1i3a (peakuiii 3 HeMeTanamu, BOAOIO, KACIOTaMH 1

- Hasusamu nanTiommper MLy Npipo sl MeTalidH] eIEMEHTH.
Cxnadoamu piBHAHHS, 1O NIATBEPKYIOTH BIAHOBHI BJIaCTHBOCTI METAJIIB,

COJIAMH B PO3YMHAX).

ITopienioeamu ¢isnuni Ta XiMiYHI BIACTHBOCTI MeTaTiB (ayfOMiHIH 1
3aJ1i30), OKCHAiB ‘METaliYHHX €JleMeHTiB; OCHOB (rimpokcuais Harpiro i
Kanswiro).

. Xapaxmepu3sysamu metany, ixHi Gi3nuHi BIACTHBOCTI Ta 3aCTOCYBAHHA (y
TOMy WHCIi “.CIUIaBiB. MeTaliB); 3acTocyBaHHa rigpokcuaiB Hatpilo 1
Kans1ito.

Oyinroeamu  Gionoriuve 3HadeHHs Metamiunux (Kamsnito, Kaniio,
Hartpiro, MarHiio, ®epyMy) eneMeHTiB.

Jo600umu TpaKTHYHY 3HAYYUIICTHL METaJiB 1 CHOJYK METaTiYHUX
€JIEMEHTIB.

2.2. OCHOBHi KJIACH HCOPTAHIYHHX CIONYK

2.2.1:

Oxcuau

BusnaueHns, - cknman.. ‘i
Kiacudikamis OKCHIIIB, XIMiYHI
BJIACTHBOCTI  COJISTBOPHMX  OKCHAIB,
crocobu onepkKaHHs OKCHIB.

HOMEHKJIaTypa,

Hasueamu =~ oxcuad  3a  CY4YacHOK  HAyKOBOKO  YKPaiHCBKOIO
HOMEHKJIATypOIO 3a IXHIMH XIMIYHHUMH HOpMYIaMH.

Pospisuamu- veconersopri (CO, N2O, NO, SiO) i coneTBopHi OKCHIH
(KMCNOTHI, OCHOBHI, aMoTepHi).

Cxnadamu  Xximiudi  ¢opMynu OKCHAIB, piBHAHHA peaklid, ki
XapaKTEPH3YIOTh .XiMi4HI BJIACTHBOCTI COJIETBOPHHMX OKCHIIB (B3aeMOZis 3
BOJIOIO, OKCHIAMH, KHMCJIOTaMH, JIyramM), CIOCOOH OJEpXaHHS OKCHIIB
(B3aeMoJist MPOCTHX .1 CKJIAQHUX pEYOBHH 13 KHCHEM, pO3KIANaHHS
HEPO3YMHHHUX OCHOB, IEIKMX KUCIIOT i CoJiei MiJ Yac HarpiBaHHs).

Iopienoeamu 3a XiMiYHUMHM BJIACTHBOCTSAMH OCHOBHi, KHCJIOTHI Ta
amdoTepHi (Ha npuknanax okcuais L{uHky Ta ANIOMiHIIO) OKCHIH.

Xapaxmepuzysamu $Hizu4Hi BIaCTHBOCTI OKCHIIB.

Busnavamu $hopMynu okcuIiB cepen GopMyJs CHoiyK iHIIMX BHBYEHHX
KJIaciB.

22.2.

BusHaueHHst (3arasbHe Ta 3 TOTJIALY
eJIEKTPONITHYHOI Jucowianil), ckiuapy i
HOMEHKJaTypa, kiacugikauis, XiMiuHi
BJIACTHBOCTI JIYTiB Ta HEPO3YMHHHX OCHOB,
CIIocoOH OJep>KaHHs OCHOB.

Hasusamu  ocHOBM 3a  Cy4yacCHOIO  HayKOBOIO
HOMEHKJIATYpOIO 32 IXHIMH XiMiYHUMH (HOpPMYJIaMH.

Po3spisnamu po3duHHi (JTyri) Ta HEPO3YHMHHI OCHOBH.

Crknadamu  xiMi4Hi GopMyNH OCHOB; DIBHSAHHA peaKLid, fKi
XapaKkTepU3YIOTh XiMI4HI BJaCTHBOCTI JIYriB (B3a€MOZis 3 KHUCJIOTHHMH
OKCHIaMH, KHCJIOTaAMH Ta COJIAMH B pO34MHI) Ta HEPO3YHMHHHMX OCHOB
(B3a€EMOAiA 3 KHCJOTaMH, DO3KJafaHHs IiJ 4Yac HarpiBaHHs), CIOCO6H

YKPalHCBhKOIO
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OJICPXKAHHS- JIYTiB (B3aEMOILA JIyXHHX 1 JIY)KHO3eMEJNbHUX (KpIM MAarHiic)
METaIB i3 BOAOK, OCHOBHHX OKCHJIIB JIYXHHX 1 JIy)XHO3eMEJIBHUX €JIEMEHTIB
i3-BOZIOIO). if HEPO3YHHHHUX -OCHOE (B32EMOJIisl COJIEH 13 JTyraMu B PO34HHI).

Ilopienioeamu XiMi4Hi BIACTUBOCTI PO3YMHHMX (JIYriB) I HEPO3YMHHHX
OCHOB.

Xapaxmepusysamu }i3u4Hi BIaCTHBOCTI OCHOB.

Busnavamu. popMynun ocHOB cepen (opMyN CHONYK iHIIMX BHBYEHHX
KJIaciB.

223.

Kucnotu

BusHayeHHs (3arajgbHe - Ta 3 MOTJIALY
€JIEKTPONIITHYHOI * Mcouianil), ckaax i
HOMEHKJIaTypa, Kkiaacudikauis, XiMiddi
BJIACTHBOCTI, CIOCOGH OJIEpXKaHHS KHUCIIOT.

Hasusamu  xucmotu - 3a  CcydyacHOK  HAYKOBOIO  YKPaiHCBKOIO
HOMEHKJIATYPOIO 32 IXHIMH XiMIiYHUMH GOpPMYJIaMH.

Pospisnamu xucnotd 3a cknafaoM (OKCHIE€HOBMICHI, OG€30KCHI€HOBI),
OCHOBHICTIO (OOHO-, [BO-, TPHOCHOBHi), 3[aTHICTIO OO €JEKTPOJITHYHOI
nucouiauii (CHibHi, cabki).

Cknadamu xiMmidHi (QOpPMYJIM KHCJIOT;, pIBHAHHA peakuiif, ki
XapakTepu3ylOTh XiMiYHI BJIACTHBOCTI KHCJIOT (B3aEMOZisi 3 METaJIaMH,
OCHOBHHUMH. Ta aM(}OTEPHHUMH. OKCHIaMH, OCHOBaMH Ta aM(OTEpHMMH
TIPOKCHAAMH, COJSIMH) Ta CHOCOOH IX omepxaHHS (B3a€MOZisl KHCIOTHHX
OKCHJIiB/13 BOJIOIO, IEIKMX HEMETAJIIB i3 BOJHEM, COJICH i3 KUCTIOTaMH).

. . Xapakmepu3syeamu bi3U4HI BIaCTHBOCTI KHUCIIOT.

Busnavamu dopmynu kucnot cepen GopMyi CIONYK IHIIHMX BHBYEHHX
KJ1aciB, BAICHTHICTh KHCJIOTHOTO 3aJHMIIKY 332 GOPMYJIO0 KHCIIOTH.

Ilpoznosysainu MOXMMBICT Tepebiry XIMIYHMX peakuif KHCIOT 3
MeTajlaMH, BAKOPUCTOBYIOYH DS aKTHBHOCTI METaJIiB.

2.2.4.

Comi

BusnayenHsa (3aransHe Ta 3 NOMIAAY
CJIEKTPOMTHYHOI Jucomianii), ckmam i
HOMEHKJIaTypa, Kjlacudikauis, XiMiuHi
BJIaCTHBOCTI, crnocobu OJEepXaHHS
CEepelIHIX Ta KHCIMX COJei, IX MOMMUpeHHs
B npupozi. [IoHATTA mpo XOpCTKiCTh BOIH
Ta crocoOM 11 yCyHEHHS.

Ha3zueamu cepenHi Ta KUCIi COJi 3a Cy4aCHOIO HayKOBOKIO YKPaiHCBLKOIO
HOMEHKJIaTypOIO 3a IXHIMH XiMi4HUMH (HOpMYJIaMH; BUAH XOPCTKOCTI BOAH
(TMMyacoBa, abo kapOoHaTHa; OCTiiHa, 3arajsHa).

Po3spiznuamu 3a ck1agoM cepeaHi Ta KUCIi COJIi.

Cxnadamu ximiuni -GOpMYJIHM cepelHiX Ta KHCIMX COJIeH; PIBHSHHSA
peaxiiiif, ki XapakTepH3yIOTh XIMiuyHi BJIaCTHBOCTI cepelHix (B3a€MOJis 3
METanaMH, KHCJIOTaMH — XJIOPUJHOW, CYJIB(GATHOIO, HITPATHOIO, JyraMH,
COJIAMM B° pO34MHI) Ta KHUCIUX (B3a€EMOJisl 3 KHUCIOTaMH — XJIOPHAHOIO,
cynb(aTHOM, * HITPAaTHOW, NyraMH, TEPMIYHHH pO3Kinajy KapOoHATIiB i
rizporeHkapboHaTiB) coseif, cmocoOM oJepxkaHHs cepedHix (B3aeMomis
KHCJIOT i3 METaJlaMH, OCHOBHHX OKCH/IB i3 KHCJIOTaMH, KHCJIOTHHX OKCHIIB 3
JyraMHy, OCHOB i3 KHCJIOTaMH, COJIEH i3 KHCJIIOTaMH, COJIEH 13 JIyram,
KHCJIOTHUX OKCHJAIB 3 OCHOBHHMHM OKCHJaMH, COJIEH i3 COJIAMH, cojed i3
MeTanamH (peakuii 34IHCHIOITE y po34YHHAaX), METaniB i3 HeMeTanaMH) Ta
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KHCIMX . (B3a€MOJisl cepelHiX cosieff 3 KHCIOTaMHu) Ccojiei; YCYHEHHS
XOPCTKOCTI BOJIH.

Xapaxmepusysamu ¢$i3M4Hi BIaCTUBOCTI COJIEH.

Buznayamu GopMynu cepenHix Ta KHCIUX coyieit cepen GopMyJl CIIOJIYK
IHIIMX BUBYEHUX KJIACIB.

Ilpoenozyeamu MOXIMBICT nepediry XiMiYHMX peakuid cojei 3
MeTaJlaMH, BUKOPHCTOBYIOUH PSiZi aKTHBHOCTI METaJIiB.

J0600umu y1nB )opcTKOI BOAM Ha MOOYTOBI PHJIaAH i KOMYHIKaLii.

2.2.5

AMdoTepHi crioyKn

SBuine amM$OTEpHOCTI. XiMiyHi
BJIACTHUBOCTI, - ~cHocoOM - oJepXaHHA
aM(OTepHUX OKCHUIIB 1 I'IPOKCHIB.

Hasusamu amdoTepHi OKCHAM 1 TiIPOKCHIM 3a CYYacHOK HayKOBOIO
YKpaiHChKOIO HOMEHKJIATyPOIO 32 IXHIMH XiIMIYHUMH GOopMyJIaMH.

Pos3piznamu amdpoTepHi OKCHIM i MAPOKCHIN cepel IHIINX HEOPraHIYHHX
CIIOJIYK 32 IXHIMH BJIaCTHBOCTSIMH.

Cknaoamu XimiuHi GOpMyJIM OKCHIIB 1 TiAPOKCHAIB AJIFOMiHIIO Ta
IluHKy, piBHAHHS peaKuii, AKi XapaKTepU3yIOTb iXHi XiMiuHi BJIaCTHBOCTI
(B3a€MOZis 3 KHCJIOTaMH, JiyraMu (B PO3YMHI Ta MiJ yac CIUIABJIHHA) Ta
crnocobu oepxaHHs (B3aEMOJis COJIEH LIMX €JIEMEHTIB i3 JIyraMi B PO3UMHI).

Xapaxmepusysamu TNOHATTS aMdoTepHOCTi, (i3uuHi BJIACTHBOCTI
OKCHJIIB i riApOKCHAIB AoMiHiiO Ta I[HHKY.

2.2.6.

Ienernuni 38’13kM MiX KJIacaMH HEOPraHiYHHUX CIIOJYK

Cknadamu piBHAHHS peakuidi MiX HEOPraHiYHMMH CIOJIyKaMH Pi3HHX
KJIaCiB. '

Ilopisnioéamu  XiMiuHI  BJIACTUBOCTI
aM$OTEpHHUX T'IIPOKCH]IIB, CONIEH.

Ycemanoeniosamu 3B’3kH MK CKJI4IOM 1 XIMIYHMMH BJIaCTHBOCTSAMH
OKCHAiB, KHCJOT, OCHOB, aM(OTEPHHX TiJPOKCHIIB, COJIell; IE€HETHYHi
3B’A3KH MDX INPOCTHMH 1 CKJIQIHUMH PEYOBHHAMH, OKCHJIaMH, OCHOBaMH,
KHCJIOTaMH, aM(pOTEPHUMH T'iIPOKCHIAMH, COJIAMH.

Ob6rpynmoeyéamu  3aNIeXHICTh MIX CKJIQIOM, BJIACTUBOCTAMH Ta
3aCTOCYBaHHAM OKCHJIIB, OCHOB, KHCJIOT, aM(OTEPHHUX I'iAPOKCHAIIB, COJIEH.

OKCHIIB, OCHOB, KHCJIOT,

3. OpraniuHa ximin

3d.

TeopeTnuHi ocHOBH
opraHiqHoi Ximii

HaiiBaxxnuBiuui
OpraHiyHi

€JIEMEHTH-OPraHOTeHH,

CMOJYKH;  TNpPHUPOAHI  Ta
i OpraHiyHi CIIOJTYKH.
a 6yn0Ba OpraHiyHHMX CIOJIYK.
vjr‘ﬁf ?pﬁ.()H-Kap60HOBi 3B SA3KH. Y
X AHIYHHX CIIOJIYK: IPOCTHH,

Haszueamu opraHiudi CHONykd 3a CTPYKTYpHUMH (GOpMYyJamH,
BUKOPHCTOBYIOYH CHCTEMATHYHY HOMEHKJIATYpy.

Haeooumu npuxnadu OpraHiyHHX CIOJYK i3 NPOCTUMH, NOJBIHHHMMH,
notpifinumu  Kap6ou-KapboHoBuMH  3B’A3KaMH; TOMOJIOTIB  PI3HHX
rOMOJIOTIYHMX PSZiB BYIJIEBOJHIB Ta OKCHIEHO- 1 HITPOr€HOBMICHHX
OpraHiYHHMX CHOJIYK Pi3HHX KJIaCiB; CTPYKTYPHHMX i30MEpiB IpPEACTaBHHUKIB

Pi3HUX FOMOJIOTI“HHX PSAMIB BYIJIEBOAHIB TA OKCUI'€HO- i HITDOr€HOBMICHHX
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opraHiuHux  cmnonyk:  HoMeHnxmarypa
OpraHiYyHHUX cnonyk. .. Knacuoikanis
OpraHiyHHX CnoNyk-- ...3a  Oynosoro
KapOOHOBOr0  JIaHIIOra 1 HasABHICTIO
XapaKTEPUCTUYHUX - (byHKUIIOHATBHUX)
rpyn. SIBuime - romosiorii; TOMOJOTH,

TOMOJIOTIYHH# PSAZ, TOMOJIOTIYHA Pi3HHMIIA.

Knacu oprasHiyeux cnonyk. 3aranbi
¢bopMyJIH TOMOJIOTIYHHX - PSAIB 1 KIaciB
OpraHiyHMX CHOJNyK. SIBMIE i30Mepi,
i30MepH, CTPYKTypHa i3oMepis. Bzaemuuit
BIUIMB~ aTroMiB -abo0 rpyn  aromiB =y
MOJIEKYJIaX OpraHi4HHX CIIOJYK.

‘TIpocTHiA, noaBiiuMi, noTpiitnuit Kap6on-Kap6oHosi 38’s3KH; rOMONOTidHi

| 6araTOMaHITHICTh OPraHiYHMX CIOJYK Ha OCHOBI TeOpii XiMiyHO1 OYA0BH.

OpraHiyHMX CIIOJIYK Pi3HHX KJIACiB.

Po3piznamu 3a XapakTePHMMHM O3HAKaMM HEOPraHiyHi # opraHiui
.CIIOJIYKH, TIPUPOJHi Ta CHHTETHYHI OpraHi4Hi CIOJIyKH; OpraHiyHi CIIOJyKH
3a SIKICHMM CKJIQIOM: BYRJIEBOZHI, OKCHI€HO- i HITPOr€HOBMICHI PEYOBHMHH;

PSIM 1'KJIaCH OpraHiYHHUX CIOJIYK; CTPYKTYPHI i30MepH NE€BHO1 peYOBHHH.

Ilopisniosamu roBanentHi . Kap6on-Kap6oHoBI 3B’s3kM y MOJEKynax
OpraHiYHUX CHOJIYK: =~ NPOCTHH, TNOABIMHMM, NOTpiiiHu#; OymoBy i
BJIaCTHBOCTI CIIOJIYK 3 Pi3HHUMH XapaKTEpPUCTHYHUMH I'pYNIaMH.

Knacughixysamu opraniyi cronyku 3a 6yaoBoro kapOOHOBOIO JIaHIKOra
Ha HaCHYeHi BYIJIEBOAHI (AIKaHH), HEHACHUYeHi BYI/IeBOHI (QJKEeHH, aJIKiHH),
apoMaTHyHi BYIJIEBOJHI; 3a HASBHICTIO XapaKTEpPUCTHYHHX ((GYHKIIOHANb-
HHMX) TPYIl COHMPTH, (EeHOJ, albJeriiv, KapOOHOBI KHCJIOTH, €CTEPH, aMiHH,
aMIHOKHCJIOTH.

' Busnauamu wuaiiBaxmpimi enementu-opradorenu (C, H, O, N, S, P);
‘TOMOJIOTH BYTJIEBOJHIB ~Ta: IXHIX MOXiZHHX; i30MEpH 3a CTPYKTYpHHMH
dbopmynaMu.

Cxnadamu CTpyKTypHi GOpPMYJIH OpraHiYHMX CIOJYK 3a Ha3BaMH 3TiHO
3 CHCTEMATHYHOIO HOMEHKJIATypOIO.

Vemanosnoeamu BiAmoBiiHOCTI MiX NpPEACTABHMKAMH TOMOJIOTIYHHX
psniB Ta iXHIMM 3aralbHUMH GopMysiaMH, KJIacaMH OpraHi4HHX CIIOJIYK Ta
iXHIMH XapakTepUCTHYHMMH (QYHKIIOHAJBHMMH) TIpyNamu; BiIAMIHHOCTI
MiXK TIOMOJIOTaMH 3a KUIBKICHHM CKJIaZoM, i3omepaMH — 3a OyJOBOIO
MOJIEKYJI.

Iosacniweamu 3aeXHICTh BIAaCTHBOCTENM PEYOBHH Bij ckiany i OynoBu
iXHIX MOJIEKYJl Ha OCHOBI NOJIOXEHb Teopil OyJOBM OpraHiyHHMX CIOJYK;
CYThb CTPYKTYPHOI i30Mepii.

Xapaxmepu3zysamu cyTb TeOpii 6yTOBH OpraHiYHHX CIIOJIYK.

Ananizyeamu peakuiiiHy 31aTHICTH OpPraHiYHHX CIONYK 13 Ppi3HHUMH
THNaMH 3B’5A3KiB; XIMIYyHy OYyZOBY OpraHiYHHX CIOJYK, BHUKOPHCTOBYIOYH
OCHOBHI ITOJIOXXEHHS Teopii 6yJOBH OpraHiuHUX PEYOBHH.

IIpozno3yeamu peakuiiiHy 34aTHICTh OpPraHIYHHUX CIOJIYK, BHKOPHCTO-
BYIOYH MOHATTS PO B3aEMHMIi BIUTUB aTOMiB ab0 rpyIl aTOMIB y MOJIEKYJIax.

Pobumu 6ucno6xu WOAO BIaCTUBOCTEH PEUYOBHH Ha OCHOBI iXHBOI Oy-
JIOBM 1 010 OYZOBH PEYOBMH HA OCHOBI IXHIX BJIACTHBOCTEi. a TaKOX IpO

3.2. By

rjieBogHi
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3.2.1.

.~ AJIKaHH

3aranbHa dopmyna:: anKaHis,
HOMEHKJIAaTypa, CTPYKTypHa . i30Mepi,
6ynoBa Monekyn, -¢Gi3u4Hi . Ta : XiMiuHi
BJIACTHUBOCTI, crnocobu OIEpXKaHHS,
3aCTOCYBaHHA.

Hasusamu 3aransHy GopMyNy ajIKaHiB, NPEACTABHUKIB TOMOJOriYyHOIO
pany cknany CHs — CioH22 3a CUCTEMAaTHYHOIO HOMEHKIIATYPOIO.

Crxnadamu. -MoneKynspHi, CTPYKTypHI Ta HamiBCTpYKTypHi (opMymm
ankaHiB Ta iXHIX i30MepiB 3a Ha3BOI CIOJIYKH; PIiBHAHHS pEakUii, o
XapaKTepU3ylOTh XiMiyHi ~BJIACTMBOCTI aykaHiB (TOpiHHA, TepPMiYHHH
po3KJaj, i3oMepu3allisi, raJloreHyBaHHs), OJlepXKaHHs alKaHiB (T1ApyBaHHAM
aJIKeHIB, aJIKiHiB).

Po3sniznaeamu.cTpyKTypHi i30Me€pH NpeNCTaBHUKIB TOMOJIOTIYHOTO PAAY
aJIKaHiB. :

Ilopisniogamu 6ynoBy Ta BNacTUBOCTI METaHY Ta HOTO rOMOJIOTIB.

O6rpynmoeyeamu 3ajiexHicTh MiX arperaTHuM crtaHoM (3a 20-25 °C),
TeMIlepaTypaMH IUIaBJeHHS 1 KUMIHHA aJKaHiB Ta IXHIMH BiJHOCHMMH
MOJIEKYNSPHHUMHM . MacaMd 1 OYIOBOIO MOJIEKYN; 3AaTHICTh aJIKaHIB A0
peakiiifi 3aMillleHHs; 3aCTOCYBaHHA aJlKaHiB (MaJIMBO, MajlbHE, PO3UHHHHKH,
OJIEpXKaHHS CaXKi, BOJHIO, TaJIOr€HOANIKaHiB) IXHIMU BJIACTUBOCTAMH.

Yemanoenioeamu 38’13k Mk ckiagoM, OyIOBOIO, BJIAQCTHBOCTAMH Ta
3aCTOCYBaHHSM aJIKaHiB, IXHIM BIJIABOM Ha JIOBKIJUIA.

3.2.2.

AnkeHHu

3aranpHa - . ¢dopmyna. . AJIKEHIB,
HOMEHKJIaTypa, ~. CTPyKTypHa  i30Mepis,
OynoBa Mojekys, XiMiYHi BJIACTHBOCTI Ta
CrnocobH ofiep)kaHHA €TeHy, 3aCTOCYBaHHS.

Ha3ueamu.. ankeHn. 3a CHUCTEMaTH4YHOIO HOMEHKJIATYpPOIlO Ta IXHIO
3arajJibHy popmyiy.

Busnauamu crpyktypHi i3oMepn ankeHiB 3a 6ynoBoro KapOOHOBOIO
JIAHIIOTa, PO3TAIIYBaHHAM MOABIHHOIO 3B’ A3KY.

Iloacnioeamu cyTh CTPYKTYpHOI i30Mepii ajiKeHiB.

Posniznasamu CTpyKTYpHi i30MepH MpeACTaBHUKIB TOMOJIOTIYHOTO psAay
aJIKeHIB.

Crnadamu Ha OCHOBI 3arajbHOi (GOpPMyNIH MONEKYNAPHIi, CTPYKTYPHI Ta
HaMiBCTPYKTYpPHi GOPMyY/IH anKeHiB; piBHSHHSA peakliil, 110 XapaKTepHU3yIOTh
XiMiYHI BJIACTHBOCTI €TeHY (YacTKOBE Ta IMOBHE OKUCHEHHS, MpPHUETHAHHSA
BOJHIO, TaJlOTE€HIB, TiJPOreH TaJOreHifiB, BOJH; IMOJIMEpH3alisd) Ta
OJEP)KaHHA €TeHy (HerigpyBaHHAM €TaHy, TiIPDYBaHHAM  €THHY,
JeTiApaTalli€lo eTaHoIy).

3acmocosysamu 3HaHHA 1)1 BUOOPY criocoOy BUSABJIEHHS AJIKEHIB.

Yemanoeniosamu 3B’s3ku Mk OynOBOIO Ta 3[4aTHICTIO AIKEHIB 10
peakuii npueaHaHHS.

Ob6rpynmoeysamu  3aCTOCYBaHHs QJIKEHIB IXHIMH  BJACTHBOCTAMH
(oiep>KaHHA €TaHOJY, [TONIeTHIIEHY).
3.2.3. ; \3aranbﬂa ¢dopmyna aJIKiHiB, Hasusamu ankinu 32 cUCTEMaTHYHOIO HOMEHKIIATYPOIO Ta IXHIO 2arajbHy
‘\lHoMeHKIIaTYypa, CTpyKTypHa i3oMepis, | dopmyany.

‘ . 11
3 opuriHanom
3rinko g/




O6ynoBa Monekyi. XiMiyHI BIacCTHBOCTI Ta:
CnocobM oiep)KaHHA €THHY, 3aCTOCYBaHHS.

. ..../loAcHI08aMU CYTh CTPYKTYPHOI i30Mepii ajIKiHiB.

Busnavamu CTPyKTYpHi i30MepH aiKiHiB 3a OyHOBC.O KapOOHOBOIO
JIQHILIIOTa, PO3TALIYBaHHSM MOTPIHHOTO 3B’ A3KY.

Craadamu MONEKyNspHi, CTPYKTYpHI Ta HamiBCTPYKTYpHI (QOpMYIH
aNKiHiB; piBHAHHSA.pEAKL(iH, 1[0 XapaKTePU3YIOTh XiMi4Hi BIACTHBOCTI ETHHY
(npHEaHaHHA BOJHIO, FAIOrEHIB, TipOreH rajoreHiiB, BOAH; TPHMepH3allisd
€THHY, YaCTKOBE OKHMCHEHHs) i MOBHe OKWCHEHHs aJIKiHiB; MPOMHCIIOBI Ta
J1abopaTopHi CrocoOW OZepXKaHHS €THHY: JETiAPYyBaHHAM €TaHy, €TEeHY,
TipoJli3oM KajbLill alleTHIIeHi Iy, TEPMiYHUM pO3KJIalaHHSM METaHy.

3acmocosysamu 3naHHs i BUGOpPY crioco0y BUSBAECHHS aJKiHiB.

- Ilopieniosamu peaxuiiiHy 34aTHICTH €TeHy 1 €THHY B peakIisx
[PUETHAHHSL.

Yemanoeniosamu 38’ 430K MiXx 6yZI0BOIO Ta 3AaTHICTIO €THHY JIO peaKiii
NpUEIHAHHS. '

Ob6rpynmosysamu 3acToCyBaHHs eTHHY (ra3oBe pi3aHHs i 3BaplOBaHHA
METalliB), 3yMOBJIEHE HOT'O BJIACTHBOCTSMH

3.24. . ApoMaTH4HI 3aranpHa opMysa apeHiB rOMOJIOTIYHOTO Hasueamu 3aransHy GopMyiy apoMaTHYHHX BYTJIEBOJIHIB.
ByryeBonHi. Bensen | pany- - Genseny.: . ‘Bynmosa MOJIEKYJH, |. - :Po3pisnamu HeHacMYeHi Ta apOMaTH4Hi BYTJIEBOIHI.
BJIACTUBOCTI, crnocobu onepxxaHHs | ... Ilopieniosamu 38’a3ku.-Mix atomamu KapOGoHy B Monekysnax OeH3eHy Ta
OeH3eny. aJIKaHIB 1 aJIKeHiB, peakUiiiHy 31aTHICTL OeH3eHY, alIKaHiB, aJIKEeHiB i aJIKiHIB
y peaxuisx 3aMillleHHs Ta OKMCHEHHs; GeH3€eHy, aJIKEHIB i afKiHiB y peakuisx
NpUEAHAHHS.
Cxnaoamu MONEKyAspHY Ta CTPYKTYpHY (opMynu OeH3eHy; piBHAHHA
peakliif, IO XapaKTepH3yIOThb XiMiyHi BJIacTMBOCTI OeH3eHy (rajJoreHy-
BaHHS, TiApyBaHHs, TOpiHHA), OJepXaHHA O€H3eHy B IPOMHCIOBOCTI
(xarajiTHYHe JerifpyBaHHS H-TeKCaHy, TPUMepuU3allis eTHHY).
3.2.5. | Tlpuponni mxepena | [lommMpeHHs BYrJeBOAHIB y NPHPOAI. Iloscniogamu cyTh npouecy neperoHku HagTu.
ByI/IeBOAHIB Ta ixHa | [Ipupoanwuii ras, Hadra, kam’ sHe Byrius — Cknaoamu piBHSHHSA peakuidi, IO BiIOyBalOThCs MiA 4ac CHATIOBaHHS
nepepobka NPUPOAHI JoKepena BYIJICBOJIHIB. | IPHPOJHOTO rasy.
Ileperonka HadTH. ByrneBonneBa Po3pisnamu peakuii, aki Bin0yBalOTbCs Ml Yac TEPMIYHOTO PO3KJIANAHHS
CHpOBMHAa W  OXOpPOHa  JOBKUUIA. | BYTJIEBOMHIB.
3acTocyBaHHS BYTJIEBOIHIB. Yemanoeniosamu 3B’sA3kd MK CKanoM, OymOBOIO, BJIACTHBOCTAMH 1
3aCTOCYBaHHSAM BYTJIEBOIHIB.
3.3. OxcureHoBMicHi oprasiuHi cnoJayku
3:3.1. (pyHnxuioHnansHa)

o’
ﬁ%}apamepncmqﬂa

yna crnupTiB. Hacuueni oaHoaTOMHIi

Ha3ugamu 3aranbHy GoOpMyily Ta XapakTepuCTH4HY ((YHKLiOHAJIBHY)
rpyny: COUPTiB; OAHOATOMHI HACHYEHI CIIUPTH i ITIiLEPOJI 32 CHCTEMATHYHOIO
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CHHPTH:
¢opmyny,

3aTajJlbHAa Ta  CTPYKTYPHI

CTPYKTYpHa . : i30Mepis,
CHCTEMAaTHYHa. HOMEHKJIATYpa, - XiMI4Hi
BIACTHBOCTI. BoaHeBHH 3B’S30K, #Oro
BILIUB Ha (i3UYHi BJIACTHBOCTI: CIMPTIB.
OnepxanHs  ertaHomy. [Diinepon . sK
NpeACTaBHUK 6araToaTOMHHUX  CIHPTIB:
XiMiYHI BNACTHBOCTI, SKiCHa peakuis Ha
6araToaToMHI CIIUPTH. '

‘€TeHy, PepMeHTaTHBHUM OPOMIHHAM TIIIOKO3H).

HOMEHKJIaTypOIO.

Pospisnamu  ogHOaTOMHI ~ HacHyeHi  CHOMPTH  NOMIX  iHIIMX
OKCHUI€HOBMICHHX - OPTaHiYHHX CIOJYK 3a 3arajJibHOIO Ta CTPYKTYPHOIO
dbopmynamu.

Busnayamu cTpyKTypHi i30MEpH OQHOATOMHHX HAcCHYEHHX CIIHpTIB 3a
6yn0BoI0' KapOOHOBOIO JIAHIIOTa, PO3TAllyBaHHAM TAPOKCHIIBHOI IPYIH.

Knacugixysamu cnuptu. 3a KiNbKICTIO TiAPOKCHJIBHHX TPYIH: OJHO- 1
6GararoaTomHi.

Cknradamu MonekynspHi, CTPyKTypHi (GOPMYJH CIHPTIB; pIBHSHHSA
peakuif, M0 ‘OMUCYIOTh XiMiYHI BIAaCTHBOCTI HAaCHYEHHX OIHOATOMHHX
cnUpTiB (TIOBHE i YaCTKOBE OKMCHEHHS, JETiApaTallis, B3aEMOJIS 3 TyXHUMH
MeTajlaMH, TiIporeH rajoreHizamy, ectepuodikauis), riinepony (IOBHE
OKHCHEHHS, B3a€EMOJiA 3 Jy)KHUMH MeTajlaMH, BHIIWMH HAaCH4YEHHMH Ta
HEHACHYEeHHUMH KapOOHOBMMM KHMCJIOTaMH); OAEPXaHHS IJILEpONy JIy>KHHM
riipo1izoM (OMHJIEHHSM) XHPiB; CIOCOOH oJepXaHHS eTaHouTy (TigpaTaui€ro

Xapaxkmepu3syeamu. cknan i OynoBy MoOJEKyJ OJXHOAaTOMHHMX HacHYEHHMX
CIIUPTIB, " "XiMIYHi BJAaCTMBOCTI OJHOATOMHHMX HACHYEHHMX CIIHpPTIB 1
IJiLeposy, Cocobu OepXKaHHs €TaHOY.

Iopisnioeamu ¢i3uyHi BIaCTUBOCTI (TEMIEpaTypH KHIIHHS, PO3YHHHICTh
y BOJIi). ONHOATOMHHX HAaCHYEHHX CIUPTIB i BIANOBIAHMX ajIKaHiB, METaHOY
i~ €eTaHOJNy; -aKTHBHICTp OJHOAaTOMHMX HACHYEHHMX CIIUPTiB, BOAM 1
HEOPraHiYHUX KHUCJOT y pEeaKuisX i3 JyXHAMH MeTanamu; OyIOBY i
BJIACTUBOCTI OJJHOATOMHHX HACHYEHHUX CIHPTIB 1 peHomy.

3acmocosysamu  3HaHHs  Ans BuOopy  cmocoOy — BHUSBJIECHHS
baratoaTOMHHUX cnupTiB (B3aemoldis 3i cBikoocamkenuMm KynpyMm(II)
TiAPOKCHIOM).

IIpozro3yeamu XiMiyHi BIaCTUBOCTI OJJHOATOMHMX HAaCHMYEHHMX CIHPTIB i
IiLepoNly HAa OCHOBI 3HaHb MpO BJIACTHBOCTI XapaKTEPHCTHYHHX
(byHxuioHansHUX) TpyIIL.

Ob6rpynmogysamu  3aCTOCYyBaHHsi €TaHONy (OJepXaHHS €TaHOBOI

KHCJIOTH). Ta  MeTaHoJy (onepxkaHHs MeTaHamo (dopmanpaeriny) ixHiMH
BJIACTHBOCTSIMH.

Yemanoeniosamu  npuuMHOBO-HACIAKOBI
OynOBOIO, BJIACTHBOCTIMH,
CIMPTIB 1 rninepoy.

Pobumu eucnosku 1mopgo BIacTUBOCTEH OJHOATOMHHX HaCHYEHKX

3B°A3KM  MIXK  CKJIaIoM,
3aCTOCYBaHHSAM OQHOATOMHHX HACHYEHHUX
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-CHUpTIB i riuineposy Ha miacraBi ixHpoi OymoBu Ta mpo . OynoBy

‘BJIACTUBOCTE! Ta Ha OCHOBI pe3yJbTAaTiB CIIOCTEPEKEHB.

OZHOAaTOMHHX HAaCHYEHMX .CHOHPTIB 1 riineposy Ha MigCTaBl iXHIX

Yceioomniosamu  B3a€MO3B’S30K  cKiaxy, OyHOBH, BIACTHBOCTEH,
3aCTOCYBaHHs OJJHOATOMHHX HACHYEHHUX CIMPTIB i Ililiepoy.

3.3.2.

denon

®opmyna ¢enony. Ckiag ‘i Oymosa
MOJIEKYJIH denomny;. BJIACTUBOCTI
3aCTOCYBaHHS.

| peakuii 3a yyacTio 6eH3eHOBOTO Kijiblisl — B3aEMOZisl 3 OPOMHOIO BOJOIO).

.0y 10BO10, BIaCTUBOCTSIMH, 3aCTOCYBaHHSIM (EeHOITY.

Cknaoamu MONeKynsapHy, CTPYKTYpHY ¢opMmyan ¢eHony; piBHSHHS
peakuiif, mo BigoOpaxaroTe XiMi4Hi BiacTHBOCTi ¢QeHony (peakuii 3a
Y4acTIO-TiIPOKCHIIBHOI TPy — B3a€EMOJis 3 JIY>)KHUMH METaJlaMH, JIyTaMH);

ITopienoeamu GynoBy. i BIaCTHBOCTI OJIHOATOMHMX HACHYEHHX CITUPTIB i
(deHouy; 3naTHICTH OeH3eHy 1 GpeHoy 10 peakuiil 3aMillleHHs.
Yemanosnioséamu  npuUMHOBO-HACHMiKOBI  3B’S3KM MK  CKJIAZIoM,

."3acmocoeysamu 3HaHHs U1 BHOOpPY cnocoOy BHSBIEHHS (QeHOY
(B3aeMoiis 3 GPOMHOIO BOJIOIO).
- IIpocno3yeéamu XiMi4HI BIacTHBOCTI ()EHOJTY Ha OCHOBI 3HaHb INpO
BJIACTHBOCTI XapaKTePUCTHYHUX (GYHKLIOHATBHUX) TPYIL.
... Pobumu éucnoexu. moao BIacTUBOCTEN (heHOTy Ha MiAcTaBi ioro 6yaosu
i mpo. 6ynoBy ¢eHony ‘Ha miAcTaBi HOro BIIACTMBOCTEH Ta Ha OCHOBI
pe3yJIbTaTIB CIIOCTEPEKEHD. )

333.

Anpneriau

3aranpHa. . .-Ta . CTPYKTYpHi. (opmynu:
anpperiniB. Ckian, - 6ymoBa - “MOJEKYI-

anpAerifiB. AJbpJeriiHa XapaKTepUCTHYHA
(byHkuioHanbHa) - rpymna, il BHSBJICHHS.
CucremaTHyHa HOMEHKIatypa i ¢i3uyHi
BJIACTHUBOCTI abJeriiB. XiMiyHi
BJIaCTHBOCTI €TaHAJIIO, HOTO OJIePXKaHHS.

Ha3ueamu 3aranbHy QopMyny Ta xapakTepHUCTHYHY (GYHKLiIOHAIBHY)
rpyny ajbAeriziB; anbJeriii 3a CACTEMaTHYHOK HOMEHKNATYpPOIO.

Po3pisuamu anpierigd NOMiX IHIIMX OKCHTEHOBMICHHX OpraHi4HHX
CIOJIYK 3a 3arajlbHOIO Ta CTPYKTYPHOIO opMmyamMH.

Iloscnioeamu BIUIMB XapaKTepHUCTUYHOI (PyHKIUIOHAIBHOI) TIPYNH Ha
¢i3uyHi 1 XIMIYHI BIACTHMBOCTI aibJErigiB, BOJHEBOrO 3B’S3Ky Ha
PO3YMHHICTD aNbJerifiiB; (i3uuHi BIACTHBOCTI €TAaHANO Yy 3iCTaBNEHHI 3
€TaHoJIOM (3a Temneparypu 20-25 °C).

Haeooumu npuxnaou anpperiliiB; 3acTOCyBaHHSl €TaHAIO (OJA€pXKaHHS
OLITOBO1 KHCIIOTH).

Crnadamu MONEKYSpHI i CTPYKTYpHi (popMyJTH anbjerizis (3a Ha3BaMH i
3araqfbHUMH (GOpPMyJIaMH  BIANOBIZ{HUX TOMOJIOTIYHUX PSNAIB); PIBHAHHSA
peakiiii, SKi ONUCYIOTh XiMiYHi BAACTHBOCTI €TaHAMO (4aCTKOBE OKHCHEHHS
1 BIAHOBJIEHHS), OfEpXaHHS eTaHamMO (KaTaliTHYHOIO TiAPATALIEI0 E€THHY,
OKHCHEHHSM €TaHOJYy).

Xapaxkmepuzyeamu XiMi4HI BIaCTHBOCTI €TaHaIO; CI'OCOOU OJepXKaHHSA
eTaHaJIIO (KaTaliTHYHOIO IipaTalli€lo eTHHY Ta OKHCHEHHSM €TaHOIY).
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3acmocosyeamu 3HaHHS 1y BUOOpPY CIIOCCOY BHSIBJICHHS albAeriiiB 3a
SKICHUMH peakllisMM: B3a€MOI€I0 3 aMOHiauHuM po3urHoM apreHTyM(I)
OKCHIY, CBDKOOCA/KeHUM Kynpym{Il) rimpokcumom.

Ycmanoeniosamu  npUYHHOBO-HACTIAKOBI  3B’S3KH
OyZI0OBOIO, BIACTHBOCTSAMH, 3aCTOCYBAHHAM albJET1/IiB.

IIpozno3zyeéamu XimiuHi BIACTHBOCTI ajbIerifiiB Ha OCHOBI 3HaHb IPO
BJIACTUBOCTI.XapaKTePUCTHUHUX ((PYHKI[IOHATIBHUX) TPYII.

Pobumu eucnoexu moa0 BRACTUBOCTEH alblerifiiB Ha MiACTaBl iXHBOI
OynoBu i mpo 6ynoBy  aNbIerifiiB Ha MiACTaBi iXHIX BJAacCTHBOCTEH, Ta Ha
OCHOBI Pe3yJIbTATIiB CIIOCTEPEKEHbD.

MIX  CKJIa/JOM,

334.

KapbonoBi kHCIOTH

XapakTeprcTuuHa (QyHKUIOHANBHA) rpyna
kapboHoBux kucnor. Ckman, - Oymosa
MOJIEKY]l ~ OAHOOCHOBHHX ' KapOOHOBHX
KHCIIOT, 3aralbHa Ta  CTPYKTypHa
dopmynH, cucTeMaTHYHA HOMEHKIATypa,
CTPYKTypHa. .- i3omepis.  Knacudikamis,

BJIaCTHBOCTi, 3aCTOCYBaHHS KapOOHOBMX
KHCIOT. “CTIOCOOHM * OIEpXKAHHS €TaHOBOi
KHUCIO0TH. TlomupeHHs kapOOHOBUX KHUCIIOT
y IIpUPOIi.

Hasueamu 3aransHy (opMmyily Ta XapakTepuCTH4Hy (¢yHKLiOHANbHY)
rpyny KapOOHOBHX KHCIOT; HaCHM4YeHi OJHOOCHOBHI KapOOHOBI KHMCIOTH 3a
CHUCTEMAaTHYHOIO HOMEHKJIATYpOK); METAHOBY #H €TaHOBY KHCIOTY 32
TPUBIANbHMMH  Ha3BaMM; BHIIi KapOOHOBI KHCJIOTH: HAacH4eHl —
NaJbMiTHHOBY, CTEaPHHOBY; HEHACHYEHY — OJIETHOBY.

Ioscniosamu ‘BIMB KapOOKCHIBHOI Tpynd Ha GisMuHi i XiMiuHI
BJIACTUBOCTI ' KapOOHOBMX -KHCJIOT, BOAHEBOrO 3B’s3Ky Ha (i3uyHI
BJIACTUBOCTI KapOOHOBHX KHCJIOT.

- Karacugixysamu xkapOboHOBI KMCIOTH 32 OYI0BOI0 KapbOOHOBOTO JIAHIIOTa
(HacuyeHi, HEHacH4eHi), KUIBKICTIO KapOOKCHJIBHUX rpyn (OAHO-, HBOX-
OCHOBHI) i KiNIbKicTIO aToMiB KapGoHy B iXHiX MosneKynax (HHX4i, BUIL).

Busnauamu.ctpyxTypHi i30MepH HaCHYEHHUX OJAHOOCHOBHEX KapOOHOBHX
KHCIIOT. :

Cknadamu MONEKyNSpHi 1 CTPYKTYpHi GOpMyIH HACHYEHUX OJHO OCHOB-
HMX KapOOHOBHMX KHCIOT 3a Ha3BaMM i 3arajpHOI0 (opmyiow; Gopmyin
CTPYKTYPHUX 130MEpiB HAaCHYEHHMX OJHOOCHOBHHX KapOOHOBHX KHCIIOT;
PIBHAHHS peakiii, U0 BiloOpaXkaloTh XiMiyHi BJIACTHBOCTI KapOOHOBHX
KHUCIOT (B3a€EMOJis 3 aKTUBHHMH MeTaJlaMH, JIyraMH, COJISMH; €CTE€pHU-
dikanis); ofepKaHHA €TaHOBOI KMCIOTH (OKMCHEHHSM €TaHajlIo, ETAHOMY ).

Xapakmepuzyeamu XiMi4HI BIAaCTHBOCTI HAaCHYEHMX OJHOOCHOBHMX
KapOOHOBHUX KHUCIIOT, CIOcOOH Ofep>KaHHSA €TaHOBOI KHUCIIOTH.

Obrpynmosyéamu  3[aTHICTP ~HMXKYMX  HACHYEHHX  OJIHOOCHOBHHX
KapOOHOBHMX KHCIIOT 10 €JIEKTPOJITHYHOI AUcoLiaii Ta Aii Ha iHAUKATOPH B
pO3UYHHAX.

3acmocosyéamu 3HaHHA Uis BUOOpPY crocoOy BHSBIEHHS KapOOHOBHX
KHCJIOT.

Iopisnioeamu $hizuuni BIACTUBOCTI (TEMIIEPATYPH KHUIIIHHS, PO3YMHHICTh
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'y BOJI) HACHMUYEHHX -OJHOOCHOBHUY KapOOHOBEK:KHCAOT T4  BiZHCBIIHUX
.anpJerifiB. i OJHOATOMHHUX . HACHYEHUX CIHPEB; KHCJIOTHI BJIACTUBOCTI

.| KapOOHOBHMX KHCIOT y MEXaX TOMOJIOTiYHOTO PAW. a TAKOXK y 3iCTaBJICHHi i3

CUpTaMH, GpEeHOJIOM | HEOpraHIYHUMH KHCIIOTaML

Yemanoenioéamu ~ NPUYMHOBO-HACTIAKOBI 3B’S3KM MK  CKJIAIOM,

€NIEKTPOHHOIO OYZI0BOIO MOJIEKYN, (i3HYHUMM i XIMIYHMMHU BIACTHBOCTAMH
OJIHOOOCHOBHMX KapOOHOBHX KHCIOT; 3B’S3KE MiXK OKCHTCHOBMICHUMH
OpraHiYHHUMH CIOJyKaMH.
. IIpoeno3yeamu XiMi4Hi" BNaCTHBOCTI OXHOOCHBHMX KapOOHOBUX KHCIIOT
Ha OCHOBI PO3YMiHHSl ‘BIACTHBOCTEH KapOOKCEBHOI rpymM Ta KpaTHHX
3B’13KiB M aromamu KapGoHy; 0coOnMBI XiMPai BIacTHBOCTI MeTaHOBOI
KMCJIOTH ‘(30ATHICTh IO OKHCHEHHS| — B33€MO/IE 3 aMOHIAYHHM PO3UMHOM
.aprentyMm(I) oxcuay, cixoocamxeHum KynpyM(B rinpokcuaom).

Pobumu . ucnosxu IIOJO . BTACTUBOCTEH GMOOCHOBHHX KapOOHOBHX
KHMCJIOT Ha MiACTaBi iXxHBOI OyN0BH i PO OYJ0BY &3HOOCHOBHUX KapOOHOBHX
KHMCJIOT. . Ha:.:MiJCTaBi * IXHIX' BJIACTHBOCTEH T Ha OCHOBI pe3y/bTaTiB
CIIOCTEPEXKEHb.

Ectepn. XKupwu -

3aranpHa Ta CTPYKTYPHI GOpMYJIH. €CTepiB;
OymoBa - MOJEKYJ, CHCTeMaTHYHa
HOMEHKJIaTypa, CTPYKTypHa  130Mepis,

¢izuuni BnactuBocTi. I'igponis . ecrepis;.

3acToCyBaHHA iX. JKupH ik MpeacTaBHHUKU
ectepiB. Kiacudikauis xupiB, iXHi XiMi4Hi
BJIACTHBOCTI, 3aCTOCYBaHHA. MuIa.

Hasueamu 3aranmpHy (OpMyTy €CTepiB; am@epu 3a CHCTEMATHYHOKO
HOMEHKJIaTypoIO.

Busnauamu  CTpyKTypHI 130MEpH €CTCPB KapOOHOBHX  KHCIOT;
CTPYKTYpPHi - GOpMyNH XHpiB (TPUIAJBMITATY, PUCTEAPATy, TPHOJNEATY);
¢GopMyJi coeii NaTbMITHHOBOI 1 CTEapPHHGBO] KRROT.

Hasooumu npuxnadu ectepiB, TOIIHPEHM eCTEpiB y MpUpOAl Ta
Xap4oBHX MPOAYKTAX.

Knacugixysamu >xupy Ha TBapUHHI 1 POCTHHE, TBEPAI i PiaKi; NpUpOAHi
1 MTYYHI.

Pospisuamu 3a CKJIAJOM HacHdeHi ¥ Hemsmueni, Tepal # piaxi,
NPUPOJIHI 1 riAporeHi30BaHi XXHPHU; MUIIA; peaKiliireprdikarii.

Cknadamu  piBHSAHHS ~ peakuiif  yTBOpemM ecTepiB  (peakuicro
ectepudikanii) i IXHbOTO TiApONi3y; PIBHAHHS KL, AKI BiZOOPaKaAIOTH
BJIACTUBOCTI XMPIB (Jy>XHHHA riIponi3, rigpypanm,

Iopisnioeamu 6ynoBy 1 ¢i3U4HI BJACTUBOCTIRACHYIEHHUX OJHOOCHOBHHUX
KapOOHOBHX KHCJIOT 1 €CTEPIB.

Yemanoseniosamu  TPHYMHOBO-HACTIJIKOBI B’SI3KM  MiXK
6y0BOIO MOJIEKYJ, BIACTHBOCTSIMHU Ta 3aCTOCYBMESIM XKHPIB.

3acmocosyeamu. 3HaHHs JUIsl BUOOPY CHOCOW BUABNEHHS HEeHAacUUYEHUX
PiAKHX XKHPiB (B3a€EMOist 3 GPOMHOIO BOJOIO).

CKJIAJIOM,
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Xapaxmepu3zyeamu cknaj i XiMiuHi BIacTHBOCTI €CTEPIB, KHUPIB.

Pobumu euchoexu ILOAO BJACTUBOCTEH ecTepiB i XHpIB Ha MiACTaBi
iXHpOi.. OynoBM .Ta TIpo OyaOBYy ecTepiB 1 JKMpiB Ha miACTaBi IXHIX
BJIACTUBOCTEH Ta Ha OCHOBI Pe3YJIbTATIB CIIOCTEPEKEHD.

. 3400 Byrnesoau Knacuodikanis ByrneBogiB. .. Ckiag, Po3pisnamu MOHO-, TH- Ta MOJliCaXapuIaH.
MOJIEKYJISpHi dbopMyny - TJIIOKO3H, IToacuiosamu BIUIMB XapaKTepUCTHYHUX (QyHKUiOHAIBHMX) TIpyl Ha
caxapo3H, .. KpOXMaml0 . I  LeNrofio3u. | Gi3uyHi 1 XiMiuHi BIACTHBOCTI [IIOKO3H.
CrpyktypHa ¢opMmyna BigkpuToi. ¢opmu Hasooumu. npuxnadu BYTIeBOMIB i IXHI TpUBiaJlbHI HAa3BH; 3aCTOCYBaHHsA
MOJIEKYJIM TTIOKO3H. XiMiuHi -BIaCTHBOCTI | [IFOKO3H, KPOXMAJIIO -(BUPOOHHMIITBO €TaHOJy), MOIIMPEHHS BYIJIEBOMIB Y
TJIIOKO3U. YTBOPEHHS TIIIOKO3H B MPUPOJI. | PUPOAI i XapuoBHX MPOAYKTAX.
Kpoxmane 1 memonoza - mpupoasi Cxnadamu MONeKyISApHY i CTPYKTYpHY GopMyity BiIKpHTOL pOpMH TIIk0-
noniMepu. I'iaponi3 caxaposu, KpOXMaIo.i | KO3H, MOJIEKYJIAPHI' GOPMYJIH caxapo3H, KpOXMAIO i LENI0N03H; PiBHAHHA
ueoNo3M. SKiCHI peakuii A BU3HAYEHHs | peakiiii, 1o BigoOpaxaroTs XiMi4Hi BIaCTHBOCTI IIFOKO3U (IIOBHE i YaCTKO-
TIIOKO3H 1 KpPOXMamio: ~3acTOCYBaHHS | BE OKMCHEHHs, BIHOBJNECHHS BOJHEM, CIMPTOBE Ta MOJIOYHOKHCIIE OPOIiH-
BYIJIEBOJIB, iXHs GionoriuHa pons Hf); caXapo3u, KPOXMAIO i 1eono3u (MOJEKYISpHI PiBHAHHA Tifpoi3y),
- - T L -(hOTOCHHTE3Y, yTBOPEHHS Caxapo3u, KPOXMAJIIO i LEFOI03H Y IPHPOI.
Ilopieniogamu KpoxMaJb 1 IETI003Y 3a CKJIAJIOM 1 BIaCTHBOCTAMH.
g : 3acmocosysamu 3HaHHs A1 BUOOpY Crioco0y BUSABIECHHS TIIOKO3H (B3ae-
2 e- MoJis 3° aMoHia4HMM po3unHoM aprenTyM(I) okcuay, peakuii 31 CBixxoocan-
xeHuM KynpyM(II)rigpokcumom) i kpoxmanio (B3aEMois 3 HOIOM).
Xapakmepu3zysamu XiMidHi BIaCTUBOCTI BYTJIEBOIB.
Pobumu eucHoéxku mMONO BIACTHBOCTEH BYIJIEBOAIB HA MiACTaBi IXHBOI
OynoBu 1 mpo OymoBy BYrieBOAiB Ha MiJCTaBi IXHIX BJIACTUBOCTEH Ta Ha
? OCHOBI pe3yJbTaTiB CIIOCTEPEKEHB.
IIpoznosysamu xiMi4yHi BIaCTHBOCTI BYIJIEBOAIB Ha OCHOBI 3HaHb IIPO
BJIACTHBOCTI XapaKTepHUCTHYHUX (PYHKIIOHATIHHHUX) IPYIL
3.4. HiTporeHnoBmicHi opraniyHi cnoayku
34.1. AMiHH XapakTepHCTHYHA ~ (pynkuionanbHa) Hasueamu 3araneHy ¢opMmyiny Ta XapakTepucTHuHy ((yHKIiOHANbHY)
rpyna aminiB, ii OymoBa. Kinacuoikauis | rpyny amiHiB; nepBHHHI aMiHH 3@ CHCTEMAaTHYHOK HOMEHKJIATYPOIO.
amiHiB. BynmoBa  Monekyn  amiHis. Haeooumu npuxnaou amiHis.
HOMEHKJ1aTypa Knacughixyeamu aminu 3a OynoBor0 KapOOHOBOro JaHuora (HacHueHi,

3a CKJIaIOM CIIOJTYK. AMIHH
HOBHU. XIMI4YHi BJIaCTHBOCTi

apoOMaTH4Hi).
Ilopienioeamu OCHOBHI BIacTHBOCTI aMOHiaKy, METaHaMiHy Ta aHiliHY.
Cknaoamu MONEKyIsApHiI Ta CTPYKTYpHI (OpMyjH aMiHiB 3a Ha3BaMH 1
3arajJbHUMH (OpMyJaMH; pIBHSHHS peakUiif, sKi OMHCYIOTh XiMiuHi
BJIACTUBOCTI MeETaHaMiHy (TOpiHHsA, B3a€MOAis 3 BOJOK i XJIOPUAHOIO |
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KHCJIOTOIO), aHLIiHY (B3aEMOAIS 3 XJIOPHUAHOK KHCIIOTOK, OPOMHOIO BOJOIO)
Ta.0JepXKaHHs aHiNiHy (BiIHOBJICHHAM HITPOOEH3EHY).
. -Xapaxmepuzyeamu XiMi4H1 BIaCTUBOCTI MeTaHaMiHy, aHUIiHY.
Vemanoeniosamu  NMprYAHOBO-HACHIAKOBI 3B S3KH  MIX
OyZROBOIO, BIACTHBOCTAMHU HAaCHYEHHX 1 apOMaTU4YHHUX aMiHiB.
O6tpynmosyeamu ‘OCHOBHI BJIaCTUBOCTI HaCMYEHHX aMiHIB Ta aHiNiHY;
nocnaGJIeHHs ‘OCHOBHUX BJIACTUBOCTEH 1 301NblICHHS peaKuiiHOl 31aTHOCTI
aHiTiHY B peakuisfX 3aMimieHHS.
- Pobumu . 6ucHo6ku TpO BIACTHBOCTI aMiHIB Ha OCHOBI OymoBM iXHiX
MOJIeKyJ1 1 Tpo OyZOBY MOJIEKYJ aMiHIB Ha OCHOBI IXHIX BJacTMBOCTEH Ta
pe3yJIbTATIB CIIOCTEPEIKEHb.

CKNA0M,

3.4.2. AMIHOKHCIIOTH Cknan i OynoBa Mosekyld, 3araibHi i Hasueamu 3aranbHy .GopMyily Ta XapakTepUCTH4Hi (DYHKIiOHAJBHI)
CTPYKTYpHi (OpPMYIIH, . XapaKTePUCTUYHI | TPyNu aMiHOKHCIIOT; aMiHOKHCJIOTH 3a CHCTEMaTHYHOK HOMEHKJIATYpPOIO.
(bynkuionaneHi) rpynH,- cucreMatHuHa | -~ [floscioéamu amQOTEpHICTH aMiHOKMCIOT, 3MICT IOHSTH: NENTHIHA
HOMEHKJIaTypa. IonsarTs 1po | rpyna, JMIEenTH I, MOJINENTH .
aM(pOTEpHICTh  -aMiHOKHCIOT. . XiMiuHi Cknadamu :MOJEKYNsApHI ‘Ta CTPYKTypHi (OpMYIH aMIiHOKHCJIOT 3a
BIaCTUBOCTI .. aMiHOETAHOBOI -* KHMCJIOTH. | Ha3BaMH 1 .3araJbHMMH. GOpMyJiaMu; PIBHSHHS peakiid, fAKi ONHCYIOTh
Ientuana rpyna.. Tlentuau. -bionoriyHa | XiMiyHi : BIaCTUBOCTI aMiHOETaHOBOI KHCIOTH (B3aeMoAis 3 HaTpid
POJIb @MIHOKHCIIOT: ™" """~ 1o == | P IPOKCHUIOM; XJIOPHHOIO KHCJIOTOIO, YTBOPEHHS JUIETITULY).

Ilopisnioéamu 3a OynoBOO MOJEKYN 1 XIMIYHHMM BIIaCTHBOCTAMH
. aMIHOKHCJIOTH 3 KapOOHOBUMH KHCJIOTAMH Ta aMiHaMH.

IIpoznosyeamu  XiMiuHi  BJAaCTHBOCTI  aMiHOKHMCIIOT,  3YMOBIJIEHI
ocobnuBocTAMHU OyI0BH IXHIX MOJNEKYJI. &

Xapaxmepu3syeamu XiMiuHi BJJaCTHBOCTI aMiHOE€TaHOBOI KUCJIOTH.

Ycmanoenioeamu  NpUYMHOBO-HACHIAKOBI  3B’A3KM MK  CKJIAZIOM,
6yI0BOIO, BIACTUBOCTSIMH aMiHOKHCJIOT.

Pobumu 6ucHoéxu TIpO BIAaCTUBOCTI aMiHOKHCJIOT Ha OCHOBiI OynoBH
iXHIX MoJeKy i mpo 6yZ0OBY aMiHOKMCIIOT Ha OCHOBI iXHiX BJaCTMBOCTEH Ta
pe3yJIbTaTiB CIIOCTEPEIKEHb.

34.3. Binku Binku sK BHCOKOMOJIEKYNSAPHI CIHOJYKH, Xapaxmepusyeamu mpolLecu rizpoisy, JleHaTrypaiii OLNIKIB.
ixug OynoBa, 3actocyBaHHs. [leHaTypauis | 3acmocoeyéamu 3HaHHs [uia  BuOOpy cnocoOy . BUABNEHHA OinkiB
ZFIpO, ukiB. KomsopoBi peakwii Ha | (kcanTompoTeiHoBa Ta GiypeToBa peakiiii). _
,S_iji&u:.;a / Vemanosnweamu  NMPUYMHOBO-HACTIAKOBI  3B’A3KM MIX  CKJIAZOM,

: {noxymenToobiry

/
Bigain

6yI0BOIO, BIACTHBOCTAMH OiJIKiB.

Pobumu e6ucnoéxku TMpo BIACTHBOCTI GinkiB Ha OCHOBI OymOBM IXHIX
MOJIEKYJ i mpo OGyn0BY GiNkiB Ha OCHOBI TXHiX BIACTHBOCTEH Ta pe3ybTaTiB
CIIOCTEPEKEHb.
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3.5. CMHTETMYHi BHCOK SMOTerey?

anm na ix oenosi -

CHHTETHYHI BHCOKOMOJIEKYJISIpHI pe4oBHHM. [lcniMepu. Peaxuii
noniMepu3auii i momikonmeHcauwii. ITmactmacu. Kaywyku, ryma.
CunreTHyni BOJIOKHA: (i3H4YHI BJACTHBOCTI 1 3aCTOCYBaHHI.
HadinomupeHimi .mojiMepu Ta cpepd iXHbOTO BHKOPHCTAHHS.
3Ha4YeHHS NPUPOJHMX 1 CUHTETUYHHX IOJMIMEPHHUX OPraHi4HHX
CIIONYK.

IToscnioeamu - CyTh . GOHATTS MOJIMep; peakuid mnomiMepusauii 1
TNIOJIIKOHAEH ALl sIK coco0iB 0JiepXKaHHs MOJIMEPIB.

Knacughixyeamu nonimMepu 3a ciocoGoM ofIepKaHHS: NPUPOIHI, IITYYHI,
CUHTETHYHI.

Haeodumu npuxnadu CUHTETHYHHX BMCOKOMOJIEKYJISPHHX DEYOBHH i
NOJIMEPHUX MaTepiajliB. Ha.iXHi OCHOBI; piBHSHb peakuiil nmoniMepu3anuii i
TONTiKOHIEHCail. ’

Po3piznamu. peaxuii nonimepusauii i mNOJiKOHAEHcauii; MJIacTMacH,
Kay4yKH, F'yMy Ta CHHTETH4YHi BOJIOKHA.

Iopisnioeamu NpUpOAHI, IITYYH] i CHHTETHYHI BOJIOKHA, IJIACTMACH.

Cxnadamu  piBHSHHA — peakuii  mojiMepuszanii 3 yTBOPEHHSM
HalBaOXJIMBIIIMX TMONiMEpiB (MOJieTHIIEHY, MOJINPONUIEHY, MOJICTHPEHY,
TNOJIXJIOPOBiHiY," MIOJiTETPadIyOPOETUIEHY); peakuiil nmosikoHaeHcalii 3
YTBOPEHHSM JH- | TPUIICITUAIB.

3acmocoeysamu 3HaHHS NPO BIACTUBOCTI MOJIIETUIICHY: BIIHOIIEHHS [0
HarpiBaHHs, PO3YMHIB-:KHUCIOT, JYriB y KOHTEKCTI HOro 3Ha4yeHHS B
CYCHUIBHOMY rOCIIOJApCTBi, HOOyTi.

Ycmanoeniosamu  TIpHYMHOBO-HACHIAKOBI 3B SI3KH
6YI0BOIO, BIaCTHBOCTAMH Ta 3aCTOCYBAHHSM I1OJIIMEPIB.

Obrpynmogysamu.3acTOCyBaHHS TMOJIIMEPIB, 30KpeMa I0JieTHIIEHY, HOro
BJIACTHBOCTSIMH. Ta 3HaUCHHSI 10JiiMEPiB Y CTBOPEHHI HOBUX MaTepialiB.

Pobumu eucnoexu mpo BIACTHBOCTI MONIMEPIB Ha OCHOBI OyIOBH iXHIX
MoJieKyl1 i mpo OymoBy mojiMepiB Ha OCHOBI iXHIX BJIAacCTHBOCTEH Ta

€3YyJIbTATIB CIIOCTEPEIKEHB.

MK  CKJIaJ0M,

3.6. Y3arajbHeHHsI 3HaHb PO OPraHiyHi CHOIYKH

VCTaHOBNEHHS! TEHETHMYHHUX 3B S3KIB MK PpI3HUMH KJlacaMH
OpraHi4HHX CIOJIYK

Ioacnioeamu npuyvHU 6araTOMaHITHOCTI OPraHIYHUX PEYOBHH.

Hagodumu npuxnadu roMoJIOTIB Ta i30MepiB; CIOMYK i3 HNPOCTHMH i
KPaTHHMH 3B’S3KaMH; i3 Pi3HUMH XapaKTepUCTHUYHUMH (QyHKUIOHATBHUMH)
rpynamH.

Po3pi3namu - OpraHiyHi .CIOJYKM 3a HANEXHICTIO [0 BiJNOBiJHHX
TOMOJIOTIYHMX PSMIIB.

Crxnradamu piBHSHHS peakuiii — B3a€MONEPETBOPEHb OPraHiYHUX CIONIYK
PI3HHUX KJaciB.

Iopienioeamu xiMi4H1 BIACTHBOCTI OPraHiYHUX CIOJYK Pi3HHX KJIaciB.

Ycmaioenoeamu 3B’s13kM MK CKIIAJIOM 1 XIMIYHHUMH BJIACTHBOCTAMH
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OPraHiYHHX CI\ '[YK=PISRR=KIIacis; MK 6ynoBoo
CNOJIYK Ta iX 3A&THICTIO BCTYNATH B PEaKiii MEBHOro THUIy; MiX KiacaMu
OpraHi4HUX CIIOJIYK.

Ob61pyHmosysamu BAKOPUCTaHHS OPTaHiYHHUX CIOJIYK 3aJIeKHO BiJ iXHIX
BIACTUBOCTEH; 3HAYEHHS OpPraHiYHHX PpEYOBHH Yy CTBOPEHHI HOBHX
Mmarepiasis.

4. O04yucaeHHs B Ximil

4.1. | Posp'a3yBaHHs 3amauy | @opMmynd ans.  OOYMCIEHHS  KiTBKOCTI Yemanoeniosamu ximiuHy ¢opmysly cHONykH 3a MacOBHMHM YacTKaMH
38 XIMIYHUMH PEYOBHHH, KiJIbKOCTi. YaCTHHOK Yy IE€BHIiii.| €IeMEHTIB,.. 110 BXOAATH . A0 ii CKJady; 3a 3araibHolo (HopMyJI0I0
dbopMynamu i Ha KiIBKOCTI  PEYOBMHH, MAacOBOi YacTKH | FOMOJIOTIYHOrO sy Ta YCTHHOIO a0 BiJIHOCHOIO T'yCTHHOIO.
BUBEJNCHHSA QOPMYJIH | €IeMEeHTa B CHOJYL, - BITHOCHOI T'YCTHMHH Obuucnioeamu BITHOCHY MOJIEKYJISIDHY Ta MOJIIPHY MacH pE4YOBHHH;
CHOJIYKH rasy, BHUBEJICHHsA .(OPMYyJH CIIOJYKH. 3a | KiJIBKICTh YaCTHHOK (aTOMiB, MOJIEKYJI, HOHIB) y MEBHiii KiIIBKOCTI pE4OBHHH,
MacOBHMH YaCTKaMH €JIEMEHTIB Maci pe4oBMHH, 06’eMi razy; Macy Ta 06’eM JaHOi KiJIbKOCTI PEUOBHMHH i
KiJIBKICTB PEYOBHMHH 32 'BiIOMOIO Macolo Ta 06’eMoM; 00°eM naHoi MacH abo
A KiJIbKOCTi PEYOBHMHHM ra3y.3a H. Y.; BIJHOCHY T'YCTHHY ra3y 3a iHIIMM ra3oM.
4.2, BupaxeHHs dopmynu  .ans - oOuYHCIEHHA  MacoBol - O6uucmoeamu MacoBi Ta 00’€MHi (JUIs ra3iB) YaCTKH PEYOBHUH Yy CyMillli;
KibKiCHOTO cknanmy . - | (06'eMHOT) ‘YaCTKH ‘KOMIMOHEHTa B CyMillli, | MACOBY-,YacTKy . €JIEMEHTa: y: CIOJIyNi 3a ii (GOpMyYJIOK0; Macu elleMeHTa B
PO34YHHY (CyMili) MAacoBOI YaCTKH PO3YHHEHOI PEUOBHHH. ‘CKJIa[IHiH. peyoBHHI' 32 HOr0 MacoBOK YaCTKOO; MAaCOBY 4acTKY PO3YHHEHOL
i PEYOBMHHM B pO3uHHi; Macy (00’€M) po3uMHy Ta pO3YHHHHKA; Macy
PO3YHHEHO1 PEYOBUHH.
4.3. .| Po3p'a3yBaHHs 3aja4. | AITOPUTMH = pO3B'A3yBaHHA  3a4ad .3a Yemanoenroeamu xiMiudy ¢GopMyily pedoBHHH 3a Macoro, 00’eMoM abo
3a PIBHAHHSAMH PiBHAHHAM peakuii; BIJHOCHHH BHXiJ | KUIBKICTIO PEYOBHHH peareHTiB abo MPOAYKTIiB peaKilii.
peakii NPOAYKTY peakuii Obuucnoeamu 3a piBHAHHSAM XiMiYHOI peakiii KUIbKICTH pEYOBHHH, Macy

Ta 00’eM rasy (H.y.) a0 KiNBKICTh PEYOBHHM peareHTy/MpOAyKTy 3a
BiZIOMOIO KiJIBKICTIO PEYOBHHH, Macow, 06’eMoM (mis rasy) iHIIOTO 3
peareHTiB/POAYKTIB; 32 PIBHAHHAMH PeaKUiil 3 BUKOPUCTAHHAM PO3UYHHIB i3
MEBHOIO MAacCOBOI0 YacTKOK PO3YHHEHOI PEYOBHHH; BIIHOCHHMH BHXIX
NPOAYKTY peaklii; KiJbKICTh peYOBHHH, Macy abo 006’eM NpoOIyKTy. 3a
PiBHSHHAM XiMiYHOI peakuii, KO OJHWH i3 pEareHTiB B3ATO B HAJUIMIIKY;
00'eMHHX BiJHOILIEHB 'a3iB 3a XIMIYHUMH PiBHSHHAMH; KUIBKOCTI PEUOBHHH,
Macu abo 00’eMy 3a KIIBKICTIO PEYOBHHH, Macol abo 06’€eMOM peareHry,
III0 MiCTHTB IIEBHY YacTKY JOMIIIOK.

Pose’azygamu koMOiHOBaHI 3amaui
JITOPUTMIB).

(moeqHanHs He Oinblie ABOX
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. JOAATKH
Tabanus po34HHHOCTI OCHOB, KKCJ10T, aMpoTepHHX rizpokcuais i coseii y Boai 3a 20-25 °C
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VMOBHI NMO3HAYEHHS: «p» — peuoBHHa po3unHHa (PO34HHHICTL Ginbie 1 r pewoBnuu y 100 r BoaH);
«M» — pEYOBHHA MaJlopo34ynHHa (po3unHHicTs — Bix 1 10 0,001 ry 100 r Boau);
«H» — PEYOBHHA NPAKTHYHO HEPO34YHHHA (po3unHHICTh — MeHine 0,001 ry 100 r Boan);
«—» — DEYOBHHA HE iCHYE;
© «#» — pQUQRK}iA iCHYE, aJe pearye 3 BOAIOIO; i pO3UHHHICTh BH3HAYUTH HE MOXHA.
Psin akTuBHOCTI MeTaJtiB
, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (Hz) Cu, Ag. Hg. Pt. Au
3 opuriHanom ’
3rinHo , 21
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~ HaiinommpeHimi Ha3BH T2 CKJIaJ. JeSIKMX HeOpraHiMHNX pe4OoBHH, CyMillleii Ta MiHepaaiB

HaiinowmMpeHiia Ha3Ba pe4oBUHH ab0
cyMiui

XimiyHa ¢popMyna pe4oBUHH abo

HaitnowupeHiiua Ha3Ba peuoBHHH abo

XimiuHa ¢opMysa peyoBuHH-a60

KOMIIOHEHTA (KOMIIOHEHTIB) cyMii cyMmiui KOMIMOHEHTA (KOMITOHEHTIB) CyMillli
KYXOHHa (KaM’gHa) Cijip NaCl CipKoBOIeHb H.S
K4yCTHYHa coja NaOH cipuuCTHii ra3 SO,
KaJIbLIMHOBaHa coja Na,COs YyaJHUH ras CO
KpUCTai4yHa coja Na>COs-10H,0 3BeceJIfIounii ra3 N;O
NMUTHa (Xap4oBa) coaa NaHCO; MipUT FeS,
HaTpiiiHa ceniTpa NaNO; MiIHHUH Kynopoc CuSO4 - 5H20
KailiHa ceniTpa KNOs 3an1i3HMi Kynopoc FeSO, - 7TH,0
aMiayHa ceJiTpa NH4NO; NePEeKUC BOJTHIO H,0; (BoaHH# po34HH)
HAIaTHP NH.Cl fioiHa HaCTOAHKA 1> (ciupTOBHIt PO3YHH)
norai K>COs HAlIATUPHHUI CIMPT, aMOHiaYHa BoJa NH; (BogHuit po34mH)
Kpeiina, MapMyp, BanHAK, KalbLUT CaCO; PO3YHHHE CKJIO Na;SiO;
HeraileHe BanHo CaO KpeMHii (HamiBnpoBiHHUK) Si
raieHe BarHo Ca(OH), KBapll, KBapLEBHii MiCOK SiO;
BalHsHa BOAa Ca(OH), (BonHHi# po3uHH) CKJIO (BiKOHHE) Na,O - CaO - 6Si0;
KOPYH] AlO3 XJIOpHa BoJa Cl, (BogHM# po34UH)
oJieyM po3uuH SOz y H,SO4 6poMHa Boza Br; (BogHuii po34yuH)
rifnc CaSO, - 2H,0 6epToJIeTOBA Ciflbh KClO3
anebacTp CaSOs - 1/2 H:0 MapraHuiBka KMnO,
CYXHI n1iz CO; (TBepauit) KasnbLiit kap6in CaC;

HajinomupeHiui Ha3BH Ta CKJIAaJ AeAKHX OPraHiYHHX PeYOBHH Ta CyMilueii

HaiinomunpeHima Ha3Ba pe4oBuHH abo

I A
peKTOp HenapTaMenTy
3arafbHOT CepeiHbOl Ta JOMIKIIbHOT OCBITH
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NE
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«

opuﬂHaHOM
3rigHo

3

10. I'. KoHoHenkO

ey XimiuHa popmyna HaiinommupeHiwa Ha3Ba pe4OBHUHU XimiuHa gopmyia
60o0THUH ra3, py AHMKOBHiI ra3 CH, Kap60J10Ba KUCJIOTa C¢HsOH
i3o6yTaH (CH3),CHCHj; MypalIMHa KMCJIOTa HCOOH
i300KTaH (CH3);CCH,CH(CHa). OLTOBA KHCJIOTA, alleTATHA KHCIIOTA CH,COOH
i3onpeH CH,=C(CH3)CH=CH, MOJIOYHA KHCJIOTa CH;CH(OH)COOH
xJiopodopm CHCl; IaBJieBa KMCJI0Ta HOOC-COOH
BiHiNXyIOpPU CH>,=CHCI [JIIOKOHOBA KKCJIOTa HOCH(CHOH);COOH
METHJIOBHH CITUPT, AePEBHUH CITUPT CH}W copbir HOCH»(CHOH)sCH>OH
€THJIOBHH CIIMPT, BAHHUI CITHUPT CoH:«@H 2 38697, J‘.'\\ CiLMH NH,CH,COOH
MypalMHuii anbaeria, GopManbaerin HCA® ., 90T\ anaHiH CH;CH(NH;)COOH
dbopmanin 3637% posuun HEHO, 7. \\ KJIITKOBMHA (CeH1005)n
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