3ATBEPJDKEHO )
Haka3 MiHicTepcTBa OCBITH 1 HAyKH Y KpalHU
Bin O PO 2018p. Ne 696

IIporpama 30BHIIIHEOr0 HE32J1EKHOI0 OUIHIOBAHHA 3 XIMIl

.. IIporpama npu3HaveHa 111 NpoBeeHHs 30BHIIIHEOI0 He3aJIeXHOT0 OLiHIOBaHHS 3 XiMii mourHarogy 3 2020 pOKy.

['0J10BHOIO METOKO NpPOBEMEHHs 30BHIIHBOIO HE3QTEXHOTO OIiHIOBAHHS € 06'€KTUBHE Ta Heylepe/UKeHe OliHIoBaHHsA PIBHA
HAaBYAIbHUX JIOCATHEHB 0Ci0, AKi 3aKiHUMIM 3aK/iaj 3araibHOI CepeaHbol OCBITH i BUSBMIM OaXaHHS BCTYNMTH JIO 3akiajly BUMIOL
OCBITH YKpaiHH.

30BHiIIHE He3alleXHE OLIHIOBAHHS 3aNpPOBAIKEHO 3 METOI 3abe3nedeHHs KOHCTHTYLIHHOro mnpasa rpoMajsiH Ha pIBHHH
JOCTYH 10 BHILOI OCBIiTH.

30BHILIHE He3aJIeXXHe OLHIOBAHHA 3 XiMil — CII0Ci6 nepeBipKH:

® 3HaHHS YYHSAMH HalBaXXJIMBIIIMX 3aKOHIB 1 TEOPiH XiMil; ) :

®. BOJIOZHHS XiMIYHOKO 'MOBOIO, BMiHHS KOPHCTYBATHCS HA3BaMM i CHMBOJNAMH XIMIYHHMX €NeMEHTiB, HazBaMy NpOCTHX 1
CKJIaJIHUX PEYOBHH,; . :

* BMiHHA CKJajati XiMiuHi GopMynu i piBHAHHS XiMiYHHX peakiiif, po3B'a3yBaTH Po3paxyHKOBi Ta eKCiepUMeEHTaIbH1 3331l

°. PO3yMiHHs 3B'3KYy MiX' CKJIanioM, 6yI0BOIO, Gi3MYHHMH i XIMiYHMMH BIACTUBOCTSIMH PEYOBHH, CIocobaMu ix onepikaHHT,
rajgy3siMd 3aCTOCYBaHHS,

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

® PO3YMiHHS HAYKOBUX OCHOB IIEBHUX XIMiYHHX BUPOOHHILITB;

* 00i3HAHOCTI 3 IEIKMUMH €KOJIOriYHUMH NPOGIeMaMH, NOB'I3aHUMH 3 XiMi€ro;

* DO3YMIiHHSA poli XiMil y po3B's3aHHi rmo6ansHUX MpobneM JIFOACTBA. -

[IporpaMy U1 30BHIIIHBOTO HE3aNEXHOro OLIHIOBAHHA 3 XiMii po3poGieHo Ha OCHOBI Jlep)kaBHOro cTaHIapTy 6a30BOl I

MOBHOI 3araibHOI CepelHbOi OCBiTH, 3aTBEPIKEHOro MocTaHoBow KaGinery Minictpis Ykpainm Big 23 mucromaga 2011 poxy
Ne 1392.
51 30BHIIIHBOTO HE3aleXHOTo OIIHIOBAHHS 3 XiMii Opi€HTYeThCS Ha OBOJIONIHHS YYHSMH 3aKJaliB 3arajibHol
eTHUMH BMiHHAMH Ta IOCSTHEHHS HUMM NEBHHX pe3yJbTaTiB HaB4aibHOI AisutbHOCTI. [Ipy 1boMy BaXXIHBE
A XIMIYHHX TOHATh, 3aKOHiB, TE€OpiH, a ¥ yMiHHS MOSCHIOBAaTH XiMIYHI SBHIIA, p061_/.m/1 o6r.1.).yHTf>BaH1
HeNene BHUKOPHCTAHHs HUMHU 3HaHb, GOPMYJIIOBaHHS OLUHHUX CYJDKEHb, BUSBJIEHHS BIACHOI MO Y pi3HHUX
)06%?"11/1 cdopMoBaHi 3ac06aMH HaBYaILHOrO NMpeIMeTa KJI0YGBI 1 NpeIMETHI KOMIIETEHTHOCTI.

HEe JH SaC
BUCHOBKUPO HUX




Marepian nporpaMd Uil 30BHIIIHBOTO : HE3aJIEXHOrO OIIHIOBaHHS PO3MOIIJIEHO Ha YOTHPH TeMaTH4Hi OJoku: «3arajbHa
XiMist», «Heopraniyna Ximis», «Opraniyna ximis», «O6urciIeHHs B XiMii», iKi B CBOIO Yepry po3IOLIEHO 3a po3AijiaMHu i TeMaMH. Y
KOXXHOMY pPO3JUII -NepesiyeHo0 3MICT HaBYAJIbHOrO Marepiajly, SKMM MaloTh BOJIOLITH YYaCHHUKH 30BHIIIHBOTO HE3AJEXHOrO
OLIIHIOBaHHSI.

Y nepeniky BUMOT, HaBEJIEHUX y CTOBMUHMKY «IIpeaMeTHI BMiHHs Ta pe3yJbTaTH HaBYAIbHOI AiSJIBHOCTI» JETAIBHO PO3KPHUTO
o0csir BUMOT J10 3HaHb, YMiHb, Pe3y/bTaTiB HABYAJIBHOT AISUIBHOCTI 3 KOXHOIO PO3JLTY i TEMH.

Y nporpami JUist 30BHIIIHBOI0 HE3aJIE)KHOT'O OLIHIOBAHHS 3 XiMil BUKOPHCTaHO HOMEHKJIATYpY XiMiYHHX €leMEHTIB 1 PEYOBHUH, a
TaKoX TepMiHoJorilo, siki Bimnosinaiote JJCTY 2439-94: EnemenTu ximiuHi, pedoBunu mnpocti. Tepminu ta BusHaueHH. — K.,
HepxcnoxuscranaapT Ykpainu — 1994. I{poro crannapty Oyne TOTpUMaHO i B 3aBJaHHSX TECTY 3 XiMii.

Ha3zBu opraHiyHUX CHOJyK BiIOBiAalOTh OCTaHHIM pekoMenaauism IUPAC.

VY mporpami Ui 30BHIIIHBOTO HE3AIEXHOrO OLIHIOBAHHS 3 XiMii BUKOPMCTaHO CKOPOYEHHS «H. y.» — HOpMaJbHI YyMOBH
(temneparypa 0 °C, tuck 101,3 xITa a6o 760 MM pr. cT.).

BinmoBiaHO 10 MDKHApOIAHUX CTAHAAPTIB JUIs MO3HAYEHHS KIJILKOCTI PpEYOBMHHM MOXXHa BUKOPHMCTOBYBATH JiiTepu n abo v. Jlns
MO3HAYEHHS TEIUIOBOro edekTy peakiii ciiiji BAKOPUCTOBYBATH Mmo3HadyeHHs «AH».

I[Tig 4yac MATOTOBKM IO 30BHILIHHOTO HE3AIEXHOTO OLIHIOBAaHHSA 3 XiMii . pEKOMEHI0BaHO BHKOPUCTOBYBATH JOBiJHHUKOBI
Tabnuii, sKi HaBeJleHO y joAatkax «PO3YMHHICTH KHCIOT, colell, OCHOB Ta aM(OTEPHUX TifpokcuaiB y Boai 3a 20—25 °Cy, «Psn
aKTHBHOCTI MeTaiiBy, «HaitmomupeHnii Ha3Bu Ta cKiaj JesKMX HEOPraHidHMX pedOBHH, CyMilleil Ta MiHepaiisy, «HaitmomupeHimi
Ha3BM Ta-CKJIaJ AeSIKUX OpPraHiYHUX PEYOBHH Ta CyMilleii».

| Hasga posniay, Temn | 3micT HaBYaIBHOIO MaTepiajy | IIpeaMeTHI BMiHHSI T2 pe3yJIbTaTH HAaBYaJIbHOI AisIbHOCTI _
1. 3araabna ximis
OcHOBHI XiMiy4HI IloHsTTs peyoBHMHa, QisuuHe Tino, Mare- | 3anucyeamu XimiyHi GopMyNH pedoBHH, rpadiuni (CTpyKTypHi) popmyu
noHATTA. PeyoBuHa | piaj, mpocra pe4oBHHA (MeTall, HEMETaN), | MOJIEKYIL.
CKJIaJHA PEYOBHHA, XIMIYHMH eneMeHT; | Po3pizuamu ¢i3UYHI Tina i peyOBHHM; MPOCTI Ta CKIAJHI PEYOBUHH;

HalApiOHIlIi YACTHHKH PEYOBUHH — aTOM, | €JIEMEHTH 1 NMPOCTI PEYOBHHH, METATH i HEMETalH; aTOMH, MOJIEKYJH Ta
MoJIeKyia, #oH (kaTioH, aHioH). Di3uuHi Ta | ioHHU (KaTiOHH, aHiOHH); (i3M4Hi Ta XiMiYHi BIACTHBOCTI pe4OBUHM; (i3HYHI
XiMi4yHi BnacTHBOCTI pe4yoBHHH. CKiap | sBHINA Ta XIMiYHi peakilii; HAMMpPOCTIILY Ta iICTUHHY GOPMYJIH CIIOJIYKH.

pe4yOBUHH (SAKICHMH, KiNbKicHHUiT). Banent- | Cxradamu ¢opmynun GiHADHMX CIONYK 3a 3HAYEHHSAMM BaJEHTHOCTI
HICTh XIMIYHOro ejeMeHTa. XiMi4yHa | €JIEMEHTIB.
(HalimpocTima, icTHHHa) 1 rpadiuHa | Awanizysamu AKiCHWH (€EMEHTHMH) 1 KiJIBKICHUM CKJIa pEYOBHHH 3a 11

(ctpyxrypHa) ¢opmynd. Di3uyHe sBHLIE | XiMiuHOIO HOPMYIIOK.
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Ta XiMiyHa peaxuis. BiniocHr aTomua i
MoJseKynspHa (¢opMyJsibHA) MacH, MOJSp-
Ha Maca,: KilbKiCTh -pe4OBHUHH:. OAHHULI
BHMIipPIOBaHHS KUIBKOCTI ~ pE4OBHHH,
MOJISIPHOI MacH, MOJIIPHOTO 006’eMy;
3HAYEHHs TEMIeEpaTypd # THCKy, sKi
BiNOBIAIOTh HOPMAIBHMM yMoOBaM (H.
y.); MOJISIpHUH 06°eM rasy (3a H. y.). 3akoH
ABoragpo; uucno Asoragpo. Cepenns
BIIHOCHAa MOJIEKyNsspHa Maca MOBITps.
MacoBa yacTka enemMeHTa y CHOJyLi.

Busnauamu BaneHTHICTb e:ieMEHTIB 3a GpopMynaMH 6iHApHUX CTHOIYK.

O6uucnioeamu CepeHIO BiIIHOCHY MOJIEKYJISIDHY Macy MOBITps, MacoBY
\4aCTKY ‘eJIeMEHTa'y CNOJIYLli, MaCy eleMeHTa y CKJIaJHiil pe4oBHHi 3a HOro
MacOBOIO 4acCTKOIO.

1.2

XimiyHa peakuis

Bynosa aTomiB i
IPOCTHUX HOHIB

XiMmiyHa peakuis, cxeMa-peakuii, XiMiuHe
piBHAHHA. 3akOHM 30epexeHHsA: Macu
PEUOBHH MiA 4Yac XiMiuHOi peakuii,
06’€MHHX CNiBBIHOIIECHD ra3iB y XiMiuHiA
peakuii. 3oBHIHI  edekTH,.. . 10
CYNpPOBOKYIOTh XiMiuHi peakuii. -Tumu
XIMIYHHX peakuiii. Knacudixkaris
XIMIYHMX peakliifi B OpraHiyHii ximii
(npuenHaHHA, 3aMilleHHs, BiAIEIUICHHS,
13oMepH3auii). TeruoBuii epekT XiMiuHOL
peakuii, TepMOXiMiuHe piBHAHHSA. [IOHATTS
OKHCHHK, Bi/THOBHUK, OKHCHEHHS,
BiAHOBNEHHs. ['anbBaHiYHHUI  eJleMEHT.
LIBuakicTe xiMiuHOI peakuii. Karanisarop.
BrummB pI3HHX YHMHHUKIB Ha IIBMAKICTH
XiMiuHoi peakuii. XiMiuHa piBHOBara,
npunuun Jle Latense.

3anucysamu cxemu peakuiit, XiMiyHi i TepMOXIMiYHi PIBHAHHS.

Po3pisuamu TUIK peakuii 3a KUIbKICTIO peareHTiB i MPOAYKTIB. (peakuii
CIOJIydEHHs, pO3Kiany, OOMiHy, 3aMillleHHs), 3MIHOIO CTYIEHs OKHCHEHHS
eJIeMeHTIB (peakiii OKMCHO-BIAHOBHI Ta 0€3 3MiHM CTyneHs OKHMCHEHHS),
TerioBUM epekToM (peakiii eK30TepMiuHi, eHJOTEepMidHi), HalpsAMOM
nepebiry (peakuii 060poTHi, HEOGOPOTHI); 32 y4YacTIO OpraHiYHHX CIIONYK
(3aMmillieHHs, TPUEAHAHHS, BiALIEIUIEHHS, 130MepHU3allii).

Ananizyéamu BILIMB TPUPOJM pPeareHTiB, iX KOHLEHTpALiH, BEJIHYHHH
MOBEPXHi 1X KOHTaKTy, TEMIEpATypH, KaTajli3aTropa Ha MBHIKICTh XiMi4HOL
peakuii; npouecH, 1o BiOYBalOTHCA HpU POOOTi raIbBaHIYHOTO EJIEMEHTY.

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

Bukxopucmosyeamu wmeton enekTpoHHOro OGajlaHCy Ul II€PETBOPEHHS
CXeMHM OKHCHO-BIZIHOBHOI peakiii Ha XiMiuHe piBHAHHS.

3acmocosyeamu 3akoH 30epe)X€HHsS MacH PEHYOBHH I NEPETBOPEHHS
CXeMH peakuii Ha XimiuHe piBHAHHSA, npuHuun Jle lllaTenbe A1 BU3HAYECHHS
HanpsMy 3MILIeHHs XiMiYHOI piBHOBAarH.

Cknan  atoma  (s4po,  eJIEKTpOHHA
obosonka). IloHarrs HykioH, HyKkmiA,
I30TONH, TPOTOHHE 4YHCIIO, HYKJIOHHE
4UCJIO, OpOiTajib, €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. ITocnizoBHicTh

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

Pos3pi3namu BaNeHTHICTB i CTYIiHb OKHCHEHHS €JIEMEHTa.

Cknraoamu GopMyJH CIOJNYK 32 CTYNEHAMH OKHCHEHHS €JIEMEHTIB.

Ilopignioeamu MOXIMBI CTYIEHi OKMCHEHHsS HEMETaliYHHX €JIEMEHTIB
MaJIiX MepioAiB, IO 3HAXOAATHCA B OJHIM Ipymi, Ha OCHOBI €JEKTPOHHOIL
6ynoBH TXHIX aTOMiB; palilyCH aTOMIiB 1 IPOCTUX HOHIB.

Ananizyeamu 3MiHM pajiyciB aToMiB y mepiojax i miarpymnax, 3B’S30K
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3alIOBHEH!IS €JIEKTPOHAMH EHEPreTHYHHX
piBHIB i MiJpiBHIB B aTOMax eJeMeHTIB Ne
1201 26, enexrpoHHi . HhOpPMYJIH aATOMIB. i
npoctux HoHiB enemeHTiB Ne 1—20 1 26 Ta
ixHi rpadiyHi BapiaHTH. BaneHTHi craHu
eneMeHTiB. CTyniHb OKHCHEHHS eJleMeHTa
B peyoBHHI. MOXUIUBI CTyNE€Hi OKUCHEHHS
HEMETaJIIYHUX €JIEMEHTIB MaJIMX MepioJiB.

KIJIBKOCTI ¢JIEKTPOHIB -Ha 30BHILIHBOMY PIBHI 3 XapakTepoM e€JIEMEHTa
(MeTaniyHMM, HEMETATIYHMM), THIIOM MPOCTOI PEYOBHHH (METall, HEMETA),
KHCJIOTHO-OCHOBHHM  XapakTepoM OKCHMAIB 1 TiJpOKCHIIB, BiAMiHHOCTI
€JIEKTPOHHO1 OYI0BH aTOMIB s-, p-, d-efieMeHTiB (Pepym) 1-4 nepioais.
Busnayamu cxnan saep (KinbKicTh NPOTOHIB i HEUTPOHIB y HyKJiAi) 1 efe-
KTPOHHMX OOOJIOHOK (€HEepreTHYHHX piBHIB Ta MiJpiBHIB) B aTOMaXx elie-
MeHTiB Ne 1—20 i 26, 3aranbHy KiIbKiCTB €JIEKTPOHIB i YHCIIO €NEKTPOHIB Ha
30BHIIIHHOMY €HEPreTHYHOMY piBHi aToMiB eneMeHTiB No 1—20 i 26.
O64ucniosamu CTyIiHb OKUCHEHHS €JIEMEHTA Yy CIOJYIII.

1.4

[lepioauyHuit 3aKOH 1

nepioAnYHa CHCTEMA
XIMIYHHMX €JIEMEHTIB

1.5

XiMiyHuU# 3B’ 430K

Ilepionuunuit 3akoH (cydacHe dopmyio-
BaHHA). CTpyKTypa KOpOTKOro i JOBroro
BapiaHTIB MEPIOJUYHOI CHCTEMH; TIEPiOaH,
rpyny, niarpynu (roynoBHi' (A), moGiuHi
(). [IlporonHe -.uucno- (MOPAIKOBHH,
aTOMHHH HOMeEp  €JIEeMEHTa), Micle
METAIIYHHUX ‘1 HEMETATIYHUX EJIEMEHTIB -y
NepiOJUYHIi cHUcTeMi, NepioAax i rpymnax;
JYXHi, IHEPTHi €NeMEHTH, TaJOreHH.
IepiognuHicTy . 3MiH BJIACTHBOCTEH
€JIEMEHTIB Ta IXHIX CIOJyK Ha OCHOBI
ysIBJIEHB IO OyNOBY aTOMiB.

Po3pizuamu B mnepiojuuHili cucTeMi nepionu, IpymH, rojobHi (A) Ta
no6iuni (B) miarpynu; MeTaniydi Ta HEMeTaliyHi eIEMEHTH 3a MiCLEM iX Y
NMEePIOUYHIN CUCTEMI; JIyXKHI, IHEPTHI €JIEMEHTH, IraJIOTE€HH.

Buxopucmoegyeamu indopmalito, 3akiajeHy B NMEpiOAUYHINA CHCTEMI, Ui
BM3HAYEHHs . BJIAaCTMBOCTEH eneMeHTa (MeTaniyHuii abo HeMeTaliuyHMH
€JIEMEHT), MaKCHMaJIbHOTO 3HA4YE€HHS MOro BaJEHTHOCTi, BJIACTHBOCTEH
NpocToi pedoBHHH (MeTan..abo HeMeTal), XIMIYHOro XapakTepy OKCHIIB,
TiOPOKCHIIB.

Ananizyeamu 3MIHH BJIACTHBOCTEH ITPOCTUX PEUOBHMH Ta KHCJIOTHO-
OCHOBHOTO XapaKTepy OKCHIIB i MAPOKCH/IB 3aJIEXHO BiJl MIiCIs €JEMEHTIB
y nepioaax, marpynax, lpu nepexo/i Bi OAHOTO Mepioay IO IHIOTO.

OCHOBHI " .

BHOM  XIMIYHOIO . 3B’A3KY
(ftoHHHi, KOBaJICHTHHH, BOJIHEBHH,
MeTtaniyHuit). OOMiHHHMH -Ta JOHOpHO-
aKUENTOPHUH  MEXaHI3MH  YTBOPEHHS
KOBAJICHTHHX 3B’A3KIB. IIpocrui,
NoABIHHUHN, NOTPIHHWH, MNONSAPHHH Ta
HETOJIAPHUH KOBQJICHTHI ~  3B’A3KH.
EnexTpoHeraTuBHICTb €NneMeHTa.
EnextponHa dopmyna MOJIEKYJIH.

PeyoBHHH aTOMHOT, MOJIEKYIAPHOT, HOHHOT
6ynoBu. Kpucraniuuuit i amoppHuit cranu
TBEPAMX pPEYOBHH. THNH KpUCTANiYHHX
IpaTOK (aTOMHi, MOJEKYJISpHi, MOHHI,
MeTaiyHi). 3aexHICTh GbizuyHuX
BJIACTHBOCTE# PEYOSHH BiJl IXHBO1 Oy10BH.

Hasooumu npuxnadu pevyoBUH i3 pi3HMMH BHJAMH XiIMi4HOTO 3B’A3KY,
aMOpG®HUX 1 KPUCTANIIYHUX PEYOBHH.

Ioacnioeamu 6iomiHHOCMI B MeXaHi3MaxX YTBOPEHHS KOBaJICHTHHX
3B’A3KIB y MOJIEKyJll aMoHiaKy Ta MHOHI aMoHilo; MiX aMoppHHMH i
KPUCTaiYHUMH PEYOBHHAMH.

Po3pizuamu OOMiHHHH Ta JOHOPHO-aKUENTOPHHiH (KaTiOH
MeXaHi3MH YTBOPEHHS KOBAaJIEHTHOTO 3B’ A3KY.

Cxnaoamu eneKTpoHHI QOpMYyTH MOJEKyN, XiMiuHI GOpMyJIH CHOJYK 3a
3apsAaaMH HOHIB.

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

Busnauamu npocTi, mnoABIHHI,
KOBAJIEHTHI 3B’S3KH M)XK aTOMaMH.

IIpozro3yeamu BUI XIMIYHOTO 3B’S3KYy B CIIOJYI{i, MOXJIUBICTh YTBOPEHHS
BOJHEBOr0 3B’A3KYy MiX MojieKyJlaMH, (i3M4Hi BJIaCTHBOCTI PEYOBHH Ha
OCHOBi_iXHbOi 6ymoBM Ta OynOBy peYOBMH HAa OCHOBi iXHixX diznunux |

aMOHII0)

NOTpiiHi, MNOJNAPHI Ta HEmOJApHi

4
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EJJACTUBOCTEH (TUIY KPUCTANIYHUX IPATOK).
Oyiniogamu Ha OCHOBI OyIOBH MOJIEKYJ BOAH 1 CIHMPTIB MOXJIHUBICTh
YTBOPEHHS BOAHEBOrO 3B’M3Ky MDK MOJIEKYJIaMH BOIM, OpPTraHiYHHX
] _ PEYOBHH, BOJH 1 OPraHidHUX pPEUOBHH.
1.6 CyMillli pe4OBHH. CyMimi oxHOpiaHi (PO3YMHH) Ta HEOTHO- Haeodumu npuxnadu KONOIMHMX Ta ICTHHHHX PO3YHHIB, PO3YHHHMKIB,
Po3uunu pinni. TIOHATTS mpo AMCHEPCHI CHUCTEMH. | CyCHeH3ii, eMyJbCiii, aep0o30iB, €NEKTPOJITIB i HEENEeKTPOITiB, CHIBHUX 1
Konoinni Ta ictunHi po3unHu. Cycnensii, | c1labKUX eleKTpOIiTIB, KPUCTAJIOTiAPATIB.
eMyJbcii, aepo3oii. MacoBa- i 06’eMHa Po3piznamu ogHOpiaHI Ta HEOAHOPIAHI CyMilli Pi3HUX THIIB; po30aBieHi,
(ang rasy) 4acTKM PEYOBMHH B CyMilli. | KOHIEHTPOBAHI, . . HACHYEHi, HEHACHYeHi pO3YMHH; EJNEKTPONITH M
Mertoau po3gineHHs cymiuieil (BiACTOIO- | HEETEKTPOJITH, CHIIbHI Ta c1abKi e1eKTPONIiTH.
BaHH#, QUIBTPYBaHHS, UEHTPU(YIyBaHHs, Obupamu cnoci6 po3miieHHs omHOpiAHOI abo HeoaHOpiAHOI cyMiui
BMIIAPIOBAHHSA, AUCTHIALISA - (MEperoHka). | peHOBHH; BUSBICHHS B PO3YHHI TiAPOKCHI-, XJIOPHA-, CyiabdaT-, kapboHAT-,
Bynosa Monexynu Boau. IToHATTS po3uuH, | cHIiKat- i oprodpocdat-ioHis, ionis [igporeny, amoHiro, bapiro, a Takox, 3a
PO3YMHHHK, pPO3YHHEHa -~ pPEYOBHHA, | JOIIOMOTOIO JyTy, — HoHiB Pepymy(2+) i Pepymy(3+).
KpHCTanoriapar. Po3unHHICTE peyoBHH, iT Cxaadamu cXeMH €NeKTpOJITHYHOI AUcoLialii OCHOB, KHCIOT, COJEH;
3QNIEXHICTh ~ "Bil  PI3HUX ~~ YMHHHKIB. | HOHHO-MOJIEKYJIADHi © DPIBHSHHA 33 MOJIEKYJSPDHUMH  DiBHSHHAMH i
Hacuyeni # HeHacH4eHi, KOHUEHTPOBaHI # | MOJIEKYJIApHI PIBHSAHHA 3a KOHHO-MOJIEKYNSPHUMH DIiBHSHHSMM, PiBHSHHA
posBeaeHi posuyuHH. MacoBa yacTka po3- | peakuiii riaponisy cosei; piBHSHHS AKiCHHUX peakuiil Ui BH3HA4YEHHS B
YMHEHOI PEYOBMHH Y po3uuHi. EnexTporniT, | po3unHax Xnopun-, cynsdar-, kapOoHar-, cuiikar--i oprodocdar-ioHis,
HeeNeKTpomiT. EnextponituyHa aucouia- | HoHiB amonio, ®epymy(2+), ®epymy(3+), (ocamxkyroun ix nyramu), bapiro
uis, CTYMiHb .€IEKTPOIITHYHOI AUcoLialil. B MOJIEKYJAPHii Ta HOHHIH PopMax.
ﬁonﬂo-MoneKynﬂpHe . piBHsHHA.- Peakuii | Ananizyeamu BB 6ys0BH PEYOBMH, TEMIIEPATYPH, TUCKY (IS ra3iB) Ha
OOMiHy MiX eJNeKTpOJiTaMH y pO34MHI. | IX PO3YMHHICTB y BOJi; MEXaHi3MH YTBOPEHHS HOHIB PX PO34YHHEHHI Y BOAI
Boauepuit noxazuuk (pH). 3abapBiieHHS | eNeKTPOJIITIB HOHHOI Ta MOJIEKYJISIPHOIL OYIOBH.
inanKaTopiB (yHiBepcansHOro, dpenondra- | Busznauamu MOXIMBICTL mepebiry peakuii 06MiHY MiX €leKTpoOJiTaMH B
NeiHy, METHJIOPaHXy) B KHCIOTHOMY, | PO34MHI, TiIPOi3y coel, CepelIOBUIIE PO3YUHY COJIi.
JY)KHOMY 1 HEHTpaJbHOMY CepenoBHLUAX,
3HaueHHA pH Uil KOXHOro cepenoBHLa.
Iigponiz coneii. SkicHi peakuil ua mesiki
HOHH. |
HAy, 2. HeopraxiuHa ximis
B 2.1. Heoprauniuni pe4oBHHH i iXHi BlacTHBOCTi
[N\&aaNen BitomocTt | HemeTanu.  3aranpha  XapaKTepHCTHKA Hasuseamu HainoummvpeHimi y NpupoAi HeMeTaliuHi elEeMEHTH; AKiCHHH
“” ™ \memeraniuni HEMETAIYHUX  €JeMeHTIB  (Micue Yy | Ta KUIBKICHHHN CKJIaja HOBITpA.
{:\\w N KMeHTH Ta nepioauYHii CHCTEMI, 0006JmBocﬁ Toscurosamu CyTb  sBHINA ajoTpomii; BiIAMIHHOCTI BJIACTHBOCTEH
3 / femetanu eneKTpoHHOi 6ynoBu atoMiB). @ismuHi | anorponsnx Momudikauin  Oxcureny, . Cynsdypy, Kapbony, Pocdopy
7 % / »
* /4
orvyw 3 opuriHanom

3rigHo
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BJIaCTHBOCTI  HeMeTamiB.”  AJIOTPOTILT.
AnotponHi Moaudikamii HeMeTaniyHuX

eJIeMEHTIB. - SBume . agcop6Ouii . (Ha

NPUKJIAZl aKTUBOBAHOro BYriJuis). OKHCHI
Ta BIJHOBHI BJIaCTMBOCTI HEMETAIiB.

3acTocyBaHHS ~ HEMeTaliB. OxcureH.
[Tomnpenictp .. OKcureHy. .B  NIpHpOAI.
Kucens, - cxnan ... iioro MOJIEKYJIH,

NOIIMPEHICTh y  mpupomi.  ®Di3uuwi
BJIACTHBOCTI KHUCHIO. OepXaHHSA KHCHIO B
nabopatopii- (3 TrigporeH mepokcuay i
BoaM) Ta npomwucioBocti. CrocoGu
30MpaHHs KHUCHIO. J[OBEN€HHS HasBHOCTI
KUCHIO. XiMi4HI ~ BJIAQCTHUBOCTI ~KHUCHIO:
B3aEMOJliA 3 TIPOCTUMH 1 CKJIAJHUMH
peyoBuHaMH. - Konoobir Oxcureny - : B
npupoai.  O30H.  3acTocyBaHHsA  .Ta
GiosoriuHa pone  KuCHIO. - OKHCHEHHs
(ropiHHS, NMOBUIBHE OKUCHEHHS, AUXAHHSA).
YMOBH BHUHHKHEHHS - Ta IPUIHHEHHS
TOpiHHS. Cnonykd - .  HeMeTaJliYHHUX
eneMeHTiB 3 [imporenoM. BractuBocTi
BOOHMX pO3YMHIB IUX CHONYyK, iX
3actocyBaHHA. OKcHAM  HEMETATIIYHHMX
€JIEMEHTIB, iX yMicT B atMocdepi.

.CRIAAoM TXHiX MoJieKy1 -ab0 -6y 10BOKO; CyTh SBHILA ancopOLii (Ha MpuKIafi

aKTHBOBAHOIO ' BYTULIA); QHTPONOTe€HHI Ta INPUPOAHI NpPUYMHH MOSBH B
aTMocdepi... OKCHAIB HEMETaiYyHUX EJIEMEHTIB, IPOLECIB OKHMCHEHHS,
kos1000iry OKcureny.

Hasooumu npuxnaou anotponHux Moaudikaniii OxcureHy (KMCEHb Ta
o30H), Cynbbypy "(pombiyna Ta MoHOkIMHHA cipka), KapGony (rpadir,
anMa3 Ta ¢ynepen), Pochopy (Oinmii Ta yepBoHMIH ¢ochop); cnonyk
HEMETaJliYHUX ejeMeHTiB 3 [igporeHoMm (TiApoOreH XJIOpHA, TiApOreH
cynbdin, aMoHiak).

Cxradamu- XiMiyHi PiBHSHHS, IO MiATBEPIKYIOTH OKMCHI BJIaCTHBOCTI
HeMeTalliB (KMCeHb, CipKa, ByIJIelb, XJIOp) B PEaKllisX 3 BOAHEM 1 METalaMH;
BiJIHOBHI - BJIaCTUBOCTI BOAHIO W BYINELIO B peakuisX 3 OKCHIAMH
METaJliYHUX €JIEMEHTIB; peakiliii, AKi XapakTepU3yIOTh BJIaCTUBOCTI BOJHMX
PO34MHIB rifiporeH Xxjopuay (3 OCHOBaMH), TiApored cynbdixy (3 Jyramu),
aMOHiaKy (3 KHMCJIOTaMH); peaKi(iii HiTpaTHOI i KOHLEHTPOBaHOI CyJIb(PaTHOL
KHCJIOT 3 MarHi€M, IIMHKOM, MiII0, peaKIliii: Ofep)XaHHA KUCHIO 3 TipOoreH
NIEPOKCHUY Ta BOAM; KMCHIO 3 BOJHEM, BYIJIELIEM, CIDKOIO, MarHieM, 3aIi3oM,
MIII0, METaHOM, TiJJpOreH cynb(iIoM.

Ilopienroeamu ¢isnyHi Ta XiMi4yHi BJIACTMBOCTI HeMeETalliB, OKCH/IIB
HEMETAJIIYHUX €JIEMEHTIB; BJIaCTUBOCTI BOAHMX PO3YUHIB TiAPOTeH XJIOPUAY,
rifiporex cynbginy, aMoHiaky.

Xapaxmepuzyeamu  HemeTand, ixHi  Oi3utHI  BJIAaCTHBOCTI  Ta
3aCTOCYBaHHs; 3aCTOCYBAaHHS TifIpOT€H XJOopuay, TriaporeH cyuasdiny,
aMoHiaKy; (i3uuyHi Ta XiMi4Hi BIacTHBOCTI HITPaTHOi i KOHIEHTPOBaHOI
cyiabhaTtHoi KHCIOT (B3a€MOAIA 3 MAarHieM, LHMHKOM, Miqm0); XiMiuHi
BJIACTMBOCTI KHUCHIO; TPAaKTHYHY 3HAYYLIIiCTh SIBUIIA ancopbuii, azcopOuiiny
3[1aTHICTh aKTUBOBAHOTO BYIiJUIA TA aHAJIOTTYHHUX JIIKApChKUX IpeTiaparis.

Oyinoeamu  GioyioriyHe 3HAYEHHS HAHBAXJIMBIMIUX HEMETaJIYHHUX
(Okcureny, Hitporeny, KapGony, ®oc¢opy, rajoreHiB) eJIeMEHTIB;
3HAYEHHS KMCHIO B XMTTEMISTILHOCTI OPraHi3MiB; 030Hy B aTMocdepi.

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

Obrpynmoeyeamu 3Ha4YeHHs AIOTPOIHUX IEPETBOPEHb; 3aCTOCYBAHHS
KHCHIO.

Jl0600umu TpaKTHYHY 3HAYYILICTh HEMETAJIB Ta CIOJYK HEMETaJliuHHX
€JIEMEHTIB.

3 opuriHanom
3rigHo




















































