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3ATBEP/I’KEHO
Haka3 MiHICTepCTBa OCBITH | HayKH YKpaiHH
 Bin_AE O 2018 p. Ne 558

IIporpama 30BHIIIHLOTO HE3AJEKHOI0 OLIIHIOBAHHS 3 XiMii

. IIporpama mnpusHaveHa 1141 NPOBEASHHA 30BHIIIHBOTO HE3ANEHHOTO OLIHIOBAHHA 3 Ximii mounHaouu 3 2020 poky.

I"onoBHOIO MeTOH [poBeAeHHsT 30BHIIIHEOIO HE3ANEKHOrO OLIHIOBAHHA € 00'CKTHBHE Ta HeynepelKeHe ONIHIOBAaHHA piBHA
HAaBYAJIBHUX JOCATHEHb OCi0, SKi 3aKIHUMJIM 33KIajl 3aralbHOT CePeHbOT OCBITH 1 BUABMIM DAKaHHS BCTYMUTH 10 3aKajy BUIIOT
OCBITH YKpaiHH.

30BHIIIHE He3aneXHe OLIHIOBAHHA 3aNpOBAIKEHO 3 METON 3abe3nedeHHA KOHCTHTYIIHHOro MpaBa rpoMaidH Ha piBHHI
HOCTYIL IO BUILOL OCBITH.

30BHIIIHE He3aNex)He OLIHIOBAHHA 3 XiMil — CIIoci6 nepeBipku:

® 3HAHHS YYHAMH HalBaXUTHBIILHX 3aKOHIB 1 TEOPIH XiMii;

® BOJIOZIIHHA XIMIYHOI MOBO}), BMIHHS KOPHCTYBATHCA HA3BAMH I CHMMBOJAMH XIMIYHHX eJeMeHTiB, Ha3BaMH HpPOCTHX i
CKJIaAHUX PEUOBHH;

® BMiHHS CKIanaTH XiMigHi GopMyH i piBHAHHA XIMITHHX peakiiil, po3B'S3yBaTH po3paxyHKOBI Ta eKCIlepUMEHTANBH] 3aaui;

' PO3YMIHHA 3B'A3KY MK cKmamoM, 6ymIoBo0, Gi3HYHHMH i XiMIYHMMM BIACTUBOCTAMH PEYOBUH, CIOCODAMM X O#EPXKAHHI,
rany3sMH 3acTOCYBaHHS;

¢ 3HAHB NP0 HaHBAAIHMBINI NPUPOJH] TA IWITY4HI PEUYOBHHH, iX OYAOBY, cnocobu oaepKatHs Ta ramysi 3aCTOCYBAHHS;

® pPO3YMiHHS HayKOBHX OCHOB II€BHHX XiMIYHHX BUPOOHMILTB;

® 0GI3HAHOCTI 3 IEAKUMH eKONOTIYHUMH MposIeMaMHu, MOB'I3aHHMH 3 XIMi€ro,

* pPO3YMIHHA poli XiMi{ y po3B'a3aHHI IMoCaIsHHX NpobaeM TIOACTRA.

[TporpaMy juis 30BHIMIHBOIO HE3aJEKHOTO OLIHIOBAHHA 3 XiMil pospobneno Ha ocHoBi JepxaBnoro cTaHaapty 6a3oBoil i
HNOBHOI 3arajbHoi cepeHBOI OCBiTH, 3aTBepliKeHOro mocTaHoBOK KabineTy Minictpis Vkpainu Biz 23 mmctonama 2011 poky
Ne 1392.

IIporpama nns 30BHIIUHBOTO He3aNEKHOIO OLIHIOBAHHS 3 XiMii OPIEHTYETHCA Ha OBOJONIHHA YHHAMH 3aKAajliB 3arambHOL
CepenHpol OCBITH MPEeAMETHHMH BMIHHAMH Ta AOCATHEHHA HUMH NMEBHHX pe3Y/bTATiB HABYANbHOI MiSIbHOCTI. [IpH LBOMY BaKIHBE
He JIMIIE 3aCBOEHHS YYHAMH XIMIYHHX TOHATb, 3aKOHIB, Teopiif, a # yMiHHA MOACHIOBATH XiMi4Hi fBMINA, POOHTH 06rpyHTOBaHi
BHCHOBKH PO HHUX, OCMHC/IEHe BUKOPHCTAHHS HUMHU 3HaHb, (JOPMYITIOBAHHS OLIHHKX CYMKEHb, BUSBIICHHS BIIACHOT No2uLii y pi3HUX
JKUTTEBUX cATyauinx. To6To un chopMoBaHi 3ac06aMi HABYANLHOTO NMPEIMETa KIFOYOBI | NPEAMETH] KOMIIETEHTHOCTI.



‘Martepian nporpaMu i 30BHIIIHBOTO - HE3aJE€KHOIO OLIHIOBAHHS PO3IOAIICHO Ha YOTHPH TeMaTH4H1 OJoku: «3araibHa
 xiMisy, «Heoprasiuna ximisy, «Oprauiuna xiMis», «OGUMCTeHHs B XiMii», Ki B CBOIO 4epry po3IOJiTeHo 3a po3/IinamMu i TeMamu. V
KOXXKHOMY PO3IUI -NEepPelideHo 3MICT HaBYAIBHOIO Martepiajly, SKAM MaioTh BOJOAITH YYAaCHHUKH 3OBHIMIHBOTO HE3aJIEXKHOTO
OLIIHIOBAHHL.

Y nepeniky BUMOT, HaBeJIeHUX y CTOBIUMKY «[IpeaMeTHI BMiHHS Ta pe3ynbTaTH HABYATILHOI AiSIBLHOCTI» JETANLHO PO3KPHTO
06CAr BUMOT 110 3HAHB, YMiHb, PE3yIbTaTiB HABYATIBHOI [[SUIBHOCT] 3 KOXKHOTO PO3JIiTY | TEMH.

Y nporpami A7 30BHIITHBOTO HE3AIEKHOTO OLIHIOBAaHHS 3 XiMil BAKOPHCTAHO HOMEHKJIATYPY XiMIUYHHX €JIeMEHTIB i peJOBHH, a
TaKoX TepMiHoorifo, ki BianopinaoTs JICTY 2439-94: Enementn Ximiuni, pedoBunu npocti. Tepminu Ta Bu3HayeHHs. — K.,
Jepxcnoxusctannapt Ykpainu — 1994. 1lporo cranmapty Oyjie Z0TPUMAHO i B 3aBAaHHAX TECTY 3 XiMii.

Ha3Bu opraniuHuX CHOJYK BiAMOBIAaI0Th OCTAHHIM pexomenﬂauizm IUPAC. .

-V nporpami a7 30BHIIIHBOTO HE3aNEXHOT0 OLIHIOBAHHS 3 XiMIl BHKOPHCTAHO CKOPOYEHHS «H. 3 HOpMaJibHI YMOBH
(remnepatypa 0 °C, Tuck 101,3 kITa abo 760 mm pr. cT.).

BinnosiaHo 10 MDKHAPOAHUX CTAH/APTIB AT MO3HAYEHHS KiJTBKOCTI PEYOBHHH MOXXHA BUKOPUCTOBYBATH JiTepw n abo v. s
TIO3HAYEHHS TEILUTOBOro eeKTy peakiii ¢l BAIKOPHCTOBYBaTH Mo3HadeHHA «AH. ’

ITix "ac miArOTOBKH 10 30BHIIIHBOrO HE3aleKHOIo OLIHIOBAHHS 3 XiMil PEeKOMEHI0BAaHO BHKOPHUCTOBYBATH JIOBiJHHKOBI
Tabnuii, sKi HaBeleHo y nonatkax «Pos4uHHICTH KMCIOT, coseif, OcHOB Ta amoTepHux riapokcuauis y Boai 3a 20—25 °Cy, «Psn
aKTHBHOCTI MeTaniBy», «Halnommypenii Ha3ByU Ta cKJIaj IeAKUX HEOPraHiYHUX PEYOBHH, CyMillell Ta miHepaiisy, «Haitmoumpenimi
Ha3BHU Ta CKJIAJ] IESKUX OPraHIYHUX PEHYOBHH Ta CyMillleii». :

Ne l Ha3zsa po3niay, remu i 3micT HaBYAALHOTO MaTepiaay T IlpeaMeTHi BMiHHS Ta pe3yabTaTH HABYAJIBLHOI XiflJIbHOCTI
1. 3aranbHa ximisn
1.1 OcHobni ximiyHi  -| [JoHATTss peuyoBmHa, diswyne Tino, Mmare- | 3anucysamu ximiusi GopMyIM pedoBuH, rpadiuni (CTPYKTYpPHI) GOpMyIIH

nousaTTs. Peuosuna | piai, npocra peqyoBHHa (Merall, HEMETA), | MONEKY!T.

CKJaJ(HA PEYOBMHA, XIMIYHMEH eJeMeHT; | Pospizuamu (izuuHi Tia 1 PEeYOBHHM; NPOCTI Ta CKIaJHI PEYOBHHH;
HaHApiOHilli YACTMHKH PEYOBHHH — aTOM, | €IEMEHTH 1 MPOCTI PEYOBMHH; METATH | HEMETald, aTOMH, MOJIEKYJH Ta
MOJIEKY1a, HOH (KaTiOH, aHioH). Di3uuHi Ta | HoHM (KaTioHu, aHIOHM); (Bi3W4HI Ta XiMiYHI BIaCTHBOCTI pEYOBUHH; (i3HUHI
ximMiuHi BractuBocTi pevosunu. Cxiaj | ABHINA Ta XiMiuni peaknii; HalmpocTimy Ta icTHHHY GOPMYJIH CIIOTYKH.

pe4OBHHM (SKiCHHH, KitbKicHMiT). Bajent- | Ckradamu dopMynu 6GiHapHHX CIHOJYK 3a 3HAYEHHSMH BAJIEHTHOCTI
HICTh  XIMIYHOTO eneMeHTa. XiMIYHA | eJeMEHTIB.
(maiimpocrtima, ictMeea) 1 rpadiuna (| Awanizyeamu AKiCHMI (€NEMEHTHHH) | KUIBKICHMH CKJIAJ PEYOBHHH 3a ii

(ctpykrypHa) dopmyna. Pizuune gBHIIE | XIMIYHOK DOPMYIOH.




Ta XimiyHa peaxuis.BinHocui atomna i
MosekyJisipHa (GopMyiibHa) MacH, MOJSIp-
Ha Maca;  KiJbKICTh -PeYOBHHU:: OauHuLli
BUMIPIOBAHHS KITBKOCTI PEUOBHHH,
MOJIADHOI MacH, MOJIApPHOro 00’eMy;
3HAYEHHS TEMIepaTtypu ©H THCKY, S§Ki
BiANOBIJAIOTE HOPMATbHUM yMOBaM (H.
y.); MoJisipHuii 00’eM rasy (3a H. y.). 3aKoH
Aporaapo; umcio Asoranapo. Cepemns
BiJIHOCHA MOJIEKYJIipHA Maca MOBITPS.
Macoga yacTka eleMeHTa y CIoJYII.

Busnauamu BaJeHTHICT €IEMEHTIB 3a popMyaMu OiHAPHUX CHIONYK.

O6yucnioeamu CepelHIO BiAHOCHY MOJIEKYJISIDHY Macy NOBITpS, MacoBy
4aCTKY ‘€JleMeHTa’y CMOJYIli, Macy eleMeHTa y CKJIAJHii peyoBRMHi 3a HOTG
MAacOBOK YACTKOI.

1.2

XimiuHa peakuis

XimiuHa peaxuis, cxema-peakiii, Ximiyne
piBHAHHS. 3akoHH 30epexeHHs' MacH
PEeYOBMH i dac XiMiuHOi peakiii,
00’€MHUX CIIBBIAHOUIEHb Ta3iB y XIMIUHIH
peaxiii. 30BHILIHI epexTH,.. . 1O
CYNPOBO/UKYIOTh XiMI4HI peakuii. -Tumnm
XIMIYHHX peaxuin. Knacudikaitis
XIMIYHMX peakuii B OpraHiyHif Ximii
(mpuenHanHsa, 3aMIINCHHSA, BiIIICTIIICHHS,
izomepu3ailii). TemnnoBuil epexT XiMiunOl
peaxiiii, TepMoxiMiuHe piBHsHHS. [loHATTS
OKHCHHUK, BIZIHOBHHK, OKHWCHEHHS,
BIIHOBJICHHsA. [aipBaHIYHHH  ENEMCHT.
IIBuaxicts XiMiyHol peakuii. Karaiizarop.
BriiMB pi3HMX UYMHHHKIB Ha IIBHJKICTH
xiMiynol peaxuii. Ximiuda piBHOBara,
npuHuun Jle lllatense.

3anucyseamu cxeMu peakuiil, XiMiuHi i TEpMOXIMIYHI PIBHAHHA.

Po3pisnsmy THNH peakill 3a KUIBKICTIO PearcHTIB 1 MpOAYKTIB. (peaxiil
CMIONYYEHHSsI, PO3KIaay, 0OMiHy, 3aMillleHHs), 3MiHOIO CTYIEeHd OKUCHEHHS
e/leMeHTIB (peaklii OKHUCHO-BIMHOBHI Ta 0€3 3MIHM CTYNEHS OKMCHCHHI),
TerIoBHM  eexkToM (peakuil eK30TepMiduHi, CHAOTEPMIYHI), HaNMpPAMOM
nepebiry (peaknii o6opoTHI, HeOOOPOTHI); 3a YHACTIO OPraHiYHUX CHOJYK
(3aMilneHHd, TPUEHAHHS, BiIIIEIUICHHS, 130MepH3alii).

Ananizyeamu BIIMB TPUPOIN peAreHTIB, IX KOHLEHTpALlH, BEJHYMHH
NOBEPXHI 1X KOHTAKTYy, TeMIIepaTypH, KaTani3aropa Ha MBHAKICTh XIMIMHOI
peakxliii; mpouecH, 1o BiA0YBalOThCS IpU PoOOTI ralbBaHIYHOTO EJIEMEHTY.

Busuauamu 8 OKMCHO-BiIHOBHIH peakllil OKMCHUK 1 BiJHOBHMK, NPOLECH
OKHCHEHHS Ta BIAHOBJICHHA. '

Buxopucmogysamu MeTOX €ICKTPOHHOro OanaHcy Ui TEepeTBOPEHHA
CXEMM OKHCHO-BIJIHOBHOI peaKiil Ha XiMI4HE pIBHAHHS.

3acmocogyeamu 3akOH 30epeKEHHS Mach PEeYOBMH JUIS TEepeTBOPEHHS
CXeMH peakiii Ha XiMiuHe piBHsHHS, npuHuun Jle lllatense 1 BU3HAYEHHA
HarpsMy 3MililcHHs XIMI9HOI DIBHOBaru.
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BymoBa aToMmiB i
IPOCTHX HOHIB

Cxnan  aroMa  (sapo,  €JIEKTPOHHA
obosnonka). [loHATTs HYKIOH, HYKIIZ,
130TONH, MPOTOHHE YHUCIO, HYKIOHHE
qucilo, opbiTalib, E€HEPreTUuHi piBeHb I
migpiBeHb,  cmapeHi #  HecrmapeHi
eIeKTPOHH; pajiyc aToMa, pocToro HoHa;
OCHOBHHMHM 1 30ymkeHuid cTaHH aroMa.
®opmu 5- 1 p-opOitanel, po3MileEHs p-
opbitaneid y npocropi. IlocninoBHicts

3anucysamu 1a posniznasamu eneKrpoHHi GOPMYIH aTOMIB 1 TIPOCTHX HO-
piB enementiBs Ne 1-—20 i 26 Ta ixui rpadiuni BapiaHTH, aTOMiB HeMme-
TATiYHUX EIEMEHTIB MaluX NepioAiB y OCHOBHOMY 1 30y/UKEHOMY CTaHax.

Po3pisusamu BaJeHTHICT 1 CTYNIHb OKMCHEHHS €JIeMEHTa.

Crnadamu GopMynu CrOIYK 3a CTYTIEHAMM OKHMCHEHHS €JIEMEHTIB.

Iopignioeamu MOXKIMBI CTYIIEHI OKMCHEHHS HEeMeTaliuHUX eJIeMEHTIB
MaJIMX TEpiofliB, WO 3HAXOMATHCS B OJHIM I'pymi, Ha OCHOBI €JIEKTPOHHOL
OymoBH TXHIX aTOMIB; pajllyCH aTOMIB i IPOCTHX HOHIB.

Awnanizysamu 3MIHM pajfiyciB aroMiB y mepiojax 1 miarpynax, 3B g30K
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3alOBHCHHA E/IEKTPOHAMH EHEPreTHYHMX
PIiBHIB 1 MIAPIBHIB B aroMax eneMeHTiB No

1-—=20i 26, enexTpoHHi (HOpMyIIH aTOMIB i |

HpocTHX HoHiB enemenTiB No 1-—201 26 ta
ixai rpadiuni BapiadTH. BajeHTHi craHu
eneMeHTiB. CTyniHb OKHCHEHHS €leMeHTa

B pedoBHHi. MOXIUBI CTYIIEHI OKHCHEHHS

HEeMETANIYHHX €1eMEHTIB MaIHX IepioAiB.

KiJIbKOCTI €EKTPOHIB ‘Ha 30BHILIHLOMY PpIBHI 3 XapakTcpoM €JIEMEHTa
(MeTaiYHUM, HEMETATIYHUAM), THIIOM NIPOCTOI PEYOBHHHM (METall, HEMETaI),

KHCJIOTHO-OCHOBHHM XapaKTepOM OKCH[IIB i Ti[pOKCHIIB, BiJIMiHHOCTI

€JIEKTPOHHOI OYIOBH aTOMIB s-, p-, d-eneMeHTIB (Depym) 1-4 riepiois.
Busnauamu cknap snep (KiIbKiCTh IPOTOHIB i HEHTPOHIB Y HYKIiAl) 1 ene-

KTPOHHUX 000JIOHOK (eHepreTW4YHUX piBHIB Ta IMiAPIBHIB) B aToMmax eie-

menTiB No 1—20 1 26, 3aranbHy KilbKiCTh eTeKTPOHIB i YHCIO eNeKTPOHIB Ha

30BHILIHBOMY €HEPreTHYHOMY piBHI aTomiB enemeHTIB Ne 1—20 1 26.
Ob6uucnroeamu CTYIiHb OKHCHEHHS €JIEMEHTA y CTIOJYI.

1.4

[Tepiofuynmii 3aK0H 1
nepioguyHa cucTeMa
XIMIYHHX €IeMEHTIB

[Nepioguunnii 3axoH (cydacHe opmymo-
paHHs). CTpyKTypa KOPOTKOro i JIOBroro
BapiaHTIB MepiOAHYHOI CHCTEMH; TIEPio/H,
rpyrH, miarpyn# (ronoesi (A), mobiuHi
(B).
HOMEp  €JIeMEHTa),  Micle
METANIYHHUX ‘| HeMeTalYHuX eJEeMEeHTIB .y
NEPIOANYHIM CHCTEMI, Meplojax 1 rpymnax;
NMyXHI, IHEpTHI €JEeMEHTH, TalOTeHH.
IlepioguunicTy = 3MiH BJIACTHBOCTEH
€NIEMEHTIB Ta IXHIX CHOJYK HA OCHOBI
ysBJICHB Npo OYIOBY aTOMIB.

[Ipotosne wucno- (MOPSAKOBHIA,
ATOMHHH

Pospizusmu B TEpiofinvuHii CHCTeMi MEpioaW, Tpynu, TOJOBHI (A) Ta
no6iuni (B) migrpynu; MeTaniydi Ta HEMETAlIYHI eNeMEeHTH 3a MicLEeM IX Y
NIePIOIMYHIN CHCTeMI; JTy>XKHi, IHepTHI €JleMEeHTH, raJloreHH.

Buxopucmosysamu indopmauito, 3axnajeny B MepioanyHiil cuctemi, A

'BU3HAYEHHs! BJIACTHBOCTEH enemenTa (MeTamiunuii abo HeMeTaliyHUH

€JIeMEHT), MAaKCHMAaJbHOrO 3HAYEHHS HOTO BaJIEHTHOCTI, BJIACTHBOCTEH
MpPOCTOi pedoBHHHM (MeTasl abo HeMeTall), XIMIYHOIO XapakTepy OKCHIIB,
T1APOKCHIIB.

- Ananizysamu 3MiHH BIACTMBOCTEH ITPOCTHX PEYOBHH Ta KUCIOTHO-

OCHOBHOTO.XapaKTepy OKCHZIB i NiJIPOKCHIB 3aJIeKHO BiJl MICIS €lIeMEHTIB
y nepioax, niArpynax, pH nepexoAi Big 0JHOTO NepioAy A0 IHINOrO.

1.5

XiMiuHUH 3B’ 430K

OcHOBHI® .= BHAM  XIMI4HOIO 3B SI3KY
(HonHwii, KOBaJICHTHHH, BOJIHEBHH,
metaniuyauii). OOMIHHHE Ta JIOHOPHO-
aKUenToOpHUH  MeXaHi3MH  YTBOpEHHS
KOBAJICHTHUX 3B’ A3KIB. [Tpocruii,
NoABIMHHN, TNOTPIAHMH, [OMAPHHH Ta
HETIONAPHH KOBAJICHTHI ~ 3B A3KH.
EnexTpoHeratuBHicTh €JIEMEHTA.
Enextponna dhopmyna MOJIEKYJIH.
PeyoBHHH aTOMHOI, MOJIEKYJISpHO1, HOHHOT
6ynoBu. Kpuctaniyuuii i amophHuii cranu
TBEPAUX PEYOBHH. THUMH KpUCTATIYHAX
IpaToK (aTOMHi, MOJEKYJIsSpHi, HOHHI,
MeTAaJli4Hi). 3anexHiCTh diznunnx
BJIACTUBOCTEH PeUOsHH Bij IXHBOI OYI0BA.

Haeooumu npuxniadu pevoBHH 13 PI3HMMM BHJAMH XIMIYHOIO 3B SI3KY,
aMOp(QHHX 1 KPHCTATIYHAX PEYOBHH.

Toscuweamu  6iominnocmi B MEXaHi3MaX YTBOPEHHA KOBaJCHTHHX
3B°43KiB y MOJEKYT aMmoHiaky Ta #HOHI aMoHilo; MiX aMOpQHHMH |
KPMCTANYHAMH PEYOBHHAMMU.

Pospisusmu 0OMIHHHH Ta JIOHOPHO-aKLUENTOPHHH (KaTioH aMoOHII0)
MEXaHi3MH YTBOPEHHS KOBAJIEHTHOIO 3B’ S3KY.

Cknaoamu enekTpoHHi QOopMyNIH MOJEKYyI, XiMiuHI GOpPMYIH CIONYK 3a
3apsAaMy HOHIB.

Vemanoeniosamu BUOM XIMIYHOro 3B’S3KY B PEYOBHHAX 3a IXHIMH
¢dopMynamH.

Buznawamu 1mpocTi, TNOABIRHI,
KOB&JIEHTHI 3B’ 13KH MiJK aTOMaMH.

IIpoznosyeamu BUA XIMIYHOTO 3B’43KY B CIOJIYIi, MOXK/IHUBICTL YTBOPEHHS
BOJIHEBOIO 3B’S3KY MiX MoiekyjJamH, (i3u4Hi BIACTHBOCTI PEUYOBHH Ha
ocHOBI 1XHpOI OynoBH Ta Oy10BY peYOBMH Ha OCHOBI iXHIX (I3HYHHX

HNOTPIAHI, MOJSMPHI Ta HEMOJIAPHI
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BIACTHBOCTEH (THITY KPUCTATIYHHX IPATOK).

Oyinioéamu Ha OCHOBI OYJ0BM MOJIEKYJ] BOAM 1 CHHPTIB MOMJIMBICTH
YTBOPEHHS BOJHEBOrO 3B’S3KY MK MOJEKYJIaMHM BOJHM, OpraHidHHX
pEUYOBHH, BOJH | OpraHiYHUX pPEUYOBHH.

1.6

- Cymiii pe4yoBHH.
Po3uuHu

3ATIEKHICTD

Cymiii ogHOpiaH] (PO34MHMA) Ta HEOIHO-.
piaHi. TToHSTTS NpO JMCHEPCHI CHUCTEMH.
Konoinui ta ictunHi posuunn. CycneHsii,
eMyJIbCil, aepo3odi. MacoBa i 06’emHa
(Ui razy) 4YacTKM PEYOBHHM B CYMIIIi,
Metoau po3nmineHHs cymiuieil (BiacToro-
BaHHs, (UIBTPYBaHHS, HEHTPUQYTryBaHHS,
BUNAPIOBAHHA, JUCTHISAIIA - (1IeperoHka).
Bynosa monexynu Boau. [lonsitrs po3ums,
PO3YHHHMK, pO34YnHEHA PeYOBHHA,
KpUcTanoriipar. PO3uuHHICTE peYOBHH, il
BiZI  PI3HUX ~~ YHHHUKIB.
Hacudaeni i HeHacH4eHI, KOHICHTPOBAHI it
po3BesieHi po3yHHH. MacoBa 4acTka po3-

YUHEHOI Pe4YOBHHH Yy po3uHHi. Enexrponit,

HeeNleKTpoiT. EnextponitauHa ucouia-
ist, CTYIIHb €NEKTPOMITHYHOI JUCOaLlil.
Vonno-MonexynspHe  piBasHuS. - Peaxiii
OOMIHY MIXK eNeKTpPOJITAMH Y PpO3UMHI.
Bonuesu#i moxasnuk (pH). 3abapsnenHs
iHIuKaTopiB (yHiBepcanbHOro, perondra-
neiHy, MeTHJIOpaHky) B KHUCIOTHOMY,
JIY’)KHOMY 1 HeHTpaJbHOMY CepepoBHILAX,
3HadeHHA pH JUId KOXHOTO CepeioBHINA.
INiaponis coneid. SAkicHl peakuii Ha JesKi
HOHM.

Hasooumu npukradu KOJNOITHUX Ta ICTHHHMX PO3YHHIB, PO3YMHHMKIB,

-CyCTeH3iil, eMy/bciif, aepo301iB, eNeKTPONITIB i HEeeIeKTPOJITIB, CHJIbHHUX I

cJ1aDKUX eNeKTPONITIB, KPUCTAIOT APATIB.

Po3spiznamu 0HOPIAHI Ta HEOJHOPIAHI CyMinmi pi3HHX THIIB; po3baBJeHi,
KOHIEHTPOBAHi, . HACMYEHI, HEHACH4YeHI pO3YMHHM, EIeKTpONTH H
HEEJIEKTPOTITH, CHITbHI Ta ¢J1a0K1 €EKTPOTITH.

Obupamu cnoci6 posjineHHs oaHopigHoi abo HeogHOpiAHOI cyMimn
PEYOBHH; BHSBJIEHHS B PO3YMHI IiJJPOKCHI-, XJIOPUI-, Cynbpar-, kapboHat-,
cuiikar- i oprogocdar-ionis, ionis ['iaporeny, amoniro, bapio, a Takox, 3a
JIOTIOMOT0I0 TTyTY, — HoHiB Qepymy(2+) i Depymy(3+).

Crradamu cxeMM eIeKTPOJITUYHOI JMCOLialli OCHOB, KHCIOT, COJIeH;
HOHHO:MOJICKY/ISIPH] © PIBHAHHA 32 MOJCKYIADHHMH  DIBHAHHSMH |
MOJIEKYJISIDHI PIBHAHHA 32 HOHHO-MONCKYISPHUMH DIBHSHHAMH, PIBHSAHHA
peakuiil rigpomizy conei; piBHSAHHS SKICHHX DEakIliii JUls BU3HAYCHHS B
PO3UHHAX XJOpHI-, cyibdar-, KapboHaT-, CHiIKaT--1 oprodocdar-ioHiB,
iionis amonito, @epymy(2+), Gepymy(3+), (ocamxyroun ix syramu), bapiro
B MOJICKYJ/ISPHI# Ta HOHHIH (opmax. _

Ananizygamu BruuB OyJOBH PEUOBHH, TeMIIepaTypH, TUCKY (Ul ra3iB) Ha
X PO3UMHHICTE y BOAI; MEXaHI3MH YTBOPEHHS HOHIB IPU PO3UMHEHHI Y BOI
eJIEKTPOIITIB HOHHOT Ta MOJICKYJIAPHOT OYI0BH. '

Busnauamu MOXIHBICTH nepebiry peaxuii oOMiHY MiX €IEKTpOIiTaMM B
PO3UMHI, TiAPOMI3Y COMeH, cepeIOBUINE PO3YUHY COJIi.

2. Heopraniusa ximis

2.1. Heopramiuni pewoBuHH i iXHi BJ1aCTHBOCTI

211

3aranbHi BiJIOMOCTI
Npo HeMEeTaTI4Hi
eJIeMeHTH Ta
HeMeTanu

Hemeranu. 3arasena  xapakrepucruxa
HEMETAIIYHUX  €JIEMEHTIB  (Micle vy
nepiojMyHii  CHcTeMi,  0OcoBJaHBOCTI

eJIEKTpOHHOI OynoBu atomiB). DisuuHi

Hazusamu HainomupeHimi y Npupoii HEMETATIYHI eJEeMEHTH; SKICHHMH
Ta KUIBKICHHHN CKJIaj NOBITPA.
[losicuiosamu  cyTh SBHIIA aNOTPOMii; BiJIMIHHOCTI BJIACTHBOCTEH -

anorponHux Moaudikauiii  Oxcureny, . Cymsdypy, Kapbony, Pocdopy
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BJIACTHUBOCTI

HeMeTamiB.  AJoTporis.
AsnorponHi wmoaudikamii HeMETaIIYHUX
eneMeHTiB.  SBume . agcopbuii . (Ha:
NpUKIazl aKTHBOBAHOro Byriuis). OkucHi
TAa BIJHOBHI BIACTHBOCTI HEMETANTIB.
3actocyBanHs ~ HemetaniB.  OKCHIEH:
[Tommpenicts . OKCHreHy. B NPHPOII.
Kucens, cKJIax ... HOro MOJIEKYJIH,
NOIIMpPEHICTE Yy mpHpoal.  Disuusi

BIACTUBOCTI KHCHIO. Oiep)KaHHS KUCHIO B
naboparopil (3 riiporeH MEpPoKCHIy i
BOJM) Ta mpommucioBocri. Crnocobu
30upanHs kucHiO. JloBeJeHHS HajABHOCTI
KucHIO. XiMIYHI  BJIACTHBOCTI ~“KHCHIO:
B3aEMOJIA 3 TIPOCTUMM 1 CKJIAJIHUMHU
peuoBunamu. - Konmoobir Oxcureny -: B
npupoal.  O3zoH.  3acTocyBaHHA
OlosioriyHa posib  KMCHIO. - OKMCHEHHA

(ropiHHsl, MOBUJIbHE OKUCHEHHS, TAXAHHA)."

VMOBH BHUHUKHEHHS NPHIIMHEHHS
TOPIHHA. Cnoiyku HeMeTaIYHHX
enementiB 3 [igporenom. BnactuBocti
BOJHHX PO3YMHIB [HMX CIOJYK, iX
sactocyBannsa. Okcuau  HeMeTATYHHX
eJIEMEHTIB, TX yMicT B arMocdepi.

Ta

‘aTMOc(epi.. OKCHIB HeMeTaNniYyHUX eNneMEeHTIB,

Ta.

. CKJIAZIOM TXHIX MOJIeKyJ1 200 .0y J0BOIO; CyTh ABHINA aacopduli (Ha MpHKIai

aKTHBOBAHOIO BYIiJLIs); AHTPONOIECHHI Ta MNPHPOJAHI NPHYUHMA MOSBH B
MpolleciB  OKUCHEHHH,
K0s1000iry Oxcureny.

“Haeooumu npuxiadu anorponnux momudikamiii Oxcureny (KHCeHb Ta
o030H), Cynebdypy (pombiusa Ta MoHoknuuHHa cipka), KapGony (rpadir,
anMa3 ta ¢ynepen), @ochopy (binmii Ta uepBoHMH dochop): CHOIYK
HEMETANIYHUX eJIeMeHTIB 3 ['ifporeHoM (riporeH XJOpHA, FlAPOreH
cyabdia, aMoHiak).

Ckradamu: XiMiuHi PIBHSHHS, IO MiJTBEPAXYIOTH OKHUCHI BJIACTHBOCTI
HeMeTasliB (KHCEeHb, CipKa, BYTJIelb, XJIOP) B PEaKIlisiX 3 BOJHEM i METalaMH;
BIJIHOBHI ' BJIACTUBOCTI BOAHIO i BYIJICIIO B peakuisX 3 OKCHAAMHU
MeTajliYHHX eIeMEHTIB; PeaKiliif, AKi XapaKTepH3ylOTh BJIaCTHBOCTI BOJHMX
PO3UYMHIB TiZIpOreH XJIOpHAy (3 OCHOBaMH), TiJporeH cyabdiay (3 myramm),
aMOHIaKy (3 KHMCIIOTaMM); peakilidi HiTpaTHOl i KoHIeHTpoBaHoi cybdarHol
KMCJIOT 3 MarHieM, IIMHKOM, MiJUIIO, PeaKiiii: Ofep)KaHHs KUCHIO 3 TiJIpOTeH
MEPOKCH/LY Ta BO/H; KMCHIO 3 BOJIHEM, BYTJICLEM, CIPKOIO, MarHieM, 3aJi30M,
MIJII0, METaHOM, T1IPOTeH CyJibgiioM.

- [lopigniosamu  $i3vdHi Ta XiMiYHI BIACTHBOCTI HEMETaliB, OKCHIIIB
HEMEeTAIYHUX eJIEMEHTIB; BIACTHBOCTI BOJHMX PO3YHHIB I'APOreH XJIOpUY,
rigporeH cynbdiay, aMoHIaKy.

Xapckmepusyeamu — HemeTand, ixHi  Gi3MdHI  BIACTHBOCTI  Ta
3aCTOCYBAHHS; 3aCTOCYBAHHS TiPOT€H XJIOPHAY, TiAporeH cyibgidy,
aMoHiaky; (I3M4YHI Ta XIMIYHI BJACTHBOCTI HITPaTHOI 1 KOHLEHTPOBAHOI
cynbaTHOT KHMCHOT (B3aEMOMIA 3 MAarHieM, UMHKOM, MIi/UTF0); XiMidHi
BJIACTMBOCTI KHCHIO; IIPaKTHYHY 3Ha4YyINICTh SBHUIIA ancopOiii, ancopOuiiny
3/IaTHICTh aKTMBOBAHOTO BYTLI/IA TA AHANOTIYHMX JIIKAPCHKUX Mpenaparis.

Oyinioeamu  6GlONOriYHE 3HAYEHHS HAHBAXIMBIMIMX HEMETATIYHUX
(Oxcureny, Hirporeny, KapGony, ®ocdopy, rajoreHiB) cJIeMEHTIB;
3HAYEHHs KMCHIO B XKHTTE/ISJIBHOCTI OPraHi3MiB; 030HY B aTMocgepi.

Bucnoenosamu cyodiceHHss MWOAO 3ACTOCYBAHHA O030HY, E€KOJIOMYHHX
HACJIi/IKIB BHKHAIB B arMocepy okcuais Kap6ony, Hitporeny, Cynsdypy;
KHCJIOTHMX JIOIIIB, TADHUKOBOTO CEKTY.

Obrpynmosysamu 3Ha4Y€HHS alOTPONHUX IEPETBOPEHb; 3acTOCYBaHHI
KMCHIO.

Jloodumu MpakTUYHYy 3HAUYYINICTh HEMETAIIB Ta CIOJYK HEeMeTamiuHuX
CIIEMEHTIB.




2.1:2. | - BarambHi BIIOMOCTI | 3aranbha. XapaKTEPHCTHKa METAHYHHX Hasusamy HalinoIAperili y TpHpo/Ii METAIIYHI SICMEHTH.
: Ipo METATIYHI €NeMeHTIB {MiCue ¥ MepioanyHiil cHcTeMi, CraaOamu PIBHAHHA, W0 NIATBEPKYIOTH BIAHOBHI BIACTMBOCTI METANIE,
" eNIeMEHTH-TA MeTaNnu. | 0COOIHBOCTI €NEKTPOHHOI By IOBH ATOMIB). | 30Kpera: AMOMIHIIO 1 3aji3a (peakuifi 3 HeMeTanaMH, BOZOI0, KACIIOTAMH i
(Di3H4HI BIACTHBOCTI METANIIB, 3aTCKHICTE | CONAMH B PO3YHHAX).
Bi ixHboi Oynosu. AMoMiHIH 1 3amizo: Hopisnosamu Gisvdal Ta XiMiuyHi BracTBOCTI Metamp (amnoMinid i
dizuuni - i XiMidHI BIACTHBOCTI, | 31i30), OKCHAIB. METAIIYHHX €leMeHTiB; ocHoB (riapoxcmaip Hatpiro i
Halipaxxueimi cronykd AmoMiHiio ra | Kansmiro). :
@epyMy. 3acTocyBaHHA MeTafliB Ta iXHIX Xapa:cmepus:veamu MeTanH, IxHi (isH4HI BIACTHBOCTI T4 3aCTOCYBAHHS (y
cnnasis. Paj aktusHocTi MeTanip, Cydachi | Tomy dMcni - crnamie, MeranmiB); 3acTocyBamHs riapokcwiais Harpiro i
CHJTIKATHI MaTepiani, MinepaneHi | KanpLimo.
Jo0puea. [ToHATTA Mpo KHUCNOTHI Ta TyxHI Oyimiosamu  6ilonoriude  3HaueHHda w™etamyanx (Kameuivo, Kadiro,
IpyHTH. bionoriune sHageHHs MeTamiyauX | Harpito, MarHio, @epyMy) eneMeHTIB.
1 HEMETALIYHUX SMICMEHTIR, ﬂoso@umu npalc'mqﬂy 3HAYYIIICTE METATB 1 CHOAYK METANIMHMX
- €IEMEHTIB,
2.2. OCHOBHI KJIACH HEOPTAHIMHHX CIIOJYK
2,21 Oxcupnu. - | Bu3naueHHA, cCKnag. 1 HOMEHKNIATYypa, Hasusamu  OKCMAM 33 CYHACHOK?  HAayKOBOK  YKPalHCBKOK
knacudikaiis - OKCHIIB, XiIMiUHI | HOMEHKJIATYPOIO 32 IXHIMH XIMIiYHHMH GopMyTaMu.
BJIACTHBOCTI CONETROPHHX  OKcuaiB, | = Pozpiznsmu ueconersopHi (CO, N>O, NO, 8i0O) it coneTBopHi okcuau
¢nocobn oaepKaHHA OKCHAIB. {KHCIOTHI, OCHOBH1, aMPOTEPHL).
Cxraoamu  xiMiuHL  (OPMYAHM  OKCHIIB; pIBHAHHA peakilii, sKi
.| XapAKTEepU3YIOTE XiMIYHI BIACTHBOCTI CONETROPHHX OKCHIIB (B32a€EMOJIA 3
BOAOK), OKCHIGMH, KHCIOTAMH, JIyramu); cMocobH oAepXaHHS OKCHJIB
(B3aeMOJiA TPOCTHX .1 CKNIAOHWX pEYOBHH i3 KHCHEM, PpO3KIaJaHHA
HEPO3YUHHHX OCHOB, JICIKHX KHUCJIOT i COJIEH NiA ac HarpiBaHHA).
Hopigwiosamy 33 XIMIYHHEMH BJACTHBOCTAMH OCHOBHi, KWCROTHI Ta
amoTepHi (Ha NpUKIanax okcuais LIMHKY Ta AMIOMIHIIO) OKCHIH.
Xaparxmepusysamu $Hi3uMHI BITaCTHBOCTI OKCHAIB.
Buznavamu popmynn okcuaiB cepea GpopMys CIOAYK IHIIMX BHBYCHHX
KNacIB.
222, OcHOBH BuszhaueHHs (3aranbHe Ta 3 NOTAAY Hasusamu  OCHOBH  3a  CYYacHOK)  HAyKOBOK  YKpaiHCBKOIO

ENEKTPOIUTHYHOL AHcoliaLii), cKIaz
HOMEHKNATypa, Kiaacudikarnia, XiMigH
BJIACTHUBOCTI JYTiB Ta HEPOIMMHHKX OCHOB,
Cnoco0H 0JepKaHHA OCHOB.

i
i

HOMEHKJIATYpOrO 32 IXHIMH XiMIMHHMH PopMynamu,

Pospizuamuy po34uHHL (JIyTH) Ta HEPO34YHHHI OCHORBH.,

Crkracamu  XiMiumi  ¢GopMyAM  OCHOB; PIBHSHHS  peaKUid, sKI
XApaKTePU3YIOT: XIMIMHI BIACTHBOCTI JYIiB (B3a€MOAlA 3 KHCJIOTHHMH
OKCHIAaMH, KHCTOTAMH T2 COJIMH B PO3YHHI) T4 HEPO3YHHHHX OCHOB
(B3a€MO/Iid 3 KHCJIOTAMHM, PO3KNIAJaHHA I Yac IarpiBaHHs), CNocoOH
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0JIEPXKAHHS- JIYT1B (B3aEMOJis JIYXKHHX 1 JIYXKHO3eMEIbHUX (KpiM Mareio)
METAIIB i3 BOIOK), OCHOBHUX OKCHJIIB JIyXKHHX 1 Ty)KHO3eMEJIbHUX €JI1eMEHTIB

| 13.BOZIOKO). if HEPOZYUMHHHUX -OCHOE (B3AEMOJIisl CONEH 13 TyraMu B PO3UHMHI).

[Topisniosamu XiMiuHi BIACTHBOCTI PO3YHHHHX (JyTiB) 1 HEPOZYMHHHX
OCHOB.

Xapaxmepuzysamu (Qi3H4H1 BIaCTUBOCTI OCHOB.

Busnauamu. popmynu ocHOB cepel (HOpMyJl CMOJNYK IHIIWX BHBYEHHX
KJIACiB.

223

Kucnorn

Busnauenns (3araneHe Ta 3 MOIALY
CNCKTPONITHYHOT ~ MUcolialil), ckman i
HOMEHKIATypa, Kiacubikaiis, XiMidHi
BJIACTHBOCTI, CIOCOOHU of1epyKaHHs KUCIIOT.

Hasueamu  KWCNOTH - 33  Cy4YacHOIO  HAYKOBOKO  YKpaiHCBKOIO
HOMEHKJIATYPOIO 33 IXHIMH XiMIYHUMH (opMynamMu.

Pospisnamu KACAOTH 3a CKJIaJOM (OKCHICHOBMicHI, O€30KCHTEHOBI),
OCHOBHICTIO (OIHO-, JBO-, TPHOCHOBHI), 3[aTHICTIO 10 €JEKTPOIITHYHOI
Jaucouiamii (cuibHi, ciadki). _ '

- Cxknadamu  XiMiuni  QopMynM  KHCNOT, pIBHSHHS — peakuii, ski
X2apaKTepu3yloTh XiMi4HI BJIACTMBOCTI KUCJOT (B3aeMolis 3 MeTajlaMH,

‘OCHOBHUMH Ta amM(OTEPHHMH. OKCHIAMH, OCHOBAMH Ta am(poTepHHUMH

riAPOKCHIaMH, CONAMH) Ta CMOCOOM 1X omepKaHHA (B3aEMOMIA KHCIOTHHX
OKCHIiB 13 BOJIOHO, IESIKMX HEMETAJIB i3 BOJHEM, COJIEH i3 KUCIIOTAMH).
.. . Xapaxmepuszysamu (Qi3U4H1 BIaCTHBOCTI KUCIIOT. .
Busnavamu opmynu KHCIOT cepesi GOpMyT CMONyK IHIIHX BHBUEHHX
KJIaC1B, BANCHTHICTH KHCIOTHOTO 3AJIMIIKY 3a GOPMYI0I0 KUCTIOTH.
- I[Tpoznosyéa:nu  MOXIUBICTh mepebiry XIMIYHHX peaKwiid KUCIIOT 3
MeTaJIlaMH, BUKOPUCTOBYIOUH P#AJl aKTHBHOCTI METAJIIB.

2.2.4.

Coumi

BusnaueHHs (3aranbHe Ta 3 TOTIALY
€IEKTPONIITHYHOI  JHMcouiauii), cKnag i
HOMEHKNaTypa, Khnacudbikanis, XiMiuni
BJIaCTUBOCTI, cnocobu OAEpKAHHA
CEepeIHiX Ta KUCIUX COJIeH, IX TIOIMHPeHHA
B nipupojl. [IoHATTS npo KOPCTKICTH BOAU
Ta crnocobu 11 yCyHEHHS,

Hazusamu cepeini Ta KMCI COJi 38 CY4aCHOK HAyKOBOK YKPaiHChKOIO
HOMEHKJIATYPOIO 34 IXHIMH XiMigHUMH (OPMYJIaMH; BHIH KOPCTKOCTI BOAH
(TMMyacoBa, a6o kapboHaTHA; MOCTiitHA, 3aranbHa).

Pospiznamu 3a cknaioM cepe/iHi Ta KUCIi COJIL.

Crknaoamu Ximidgni -(OPMYJIH CEPEIHIX Ta KHCIAHMX COJNeH; PiBHSIHHSA
peaKiiiii, AKi XapakTepu3yloTh XiMidHI BIACTMBOCTI cepefHiX (B3acMomis 3
MeTanamH, KHCIOTAMM — XJIOPUAHOW, Ccyas(paTHOO, HITPATHOWO, JTyraMH,
COJIIMM B PO3YHHI) Ta KHCIMX (B3aEMOJiS 3 KHCJIOTaMM — XJIOPHIHOKO,
CyNB(aTHOR, * HITPATHOWX, JyramMu, TepMiuHMI po3knan kapOoHartiB i
riiporeHkapboHaTiB) coiei, crmocobM ojepkaHHS cepeaHix (B3aeMofis
KHCJIOT 13 METanamMu, OCHOBHHX OKCHJIIB i3 KHCJIOTAMH, KUCIIOTHHX OKCHIIB 3
NyramM, OCHOB i3 KMCJIOTaMH, COJIeH 13 KHCJIOTaMH, COJIeH i3 Jyramu,
KHMCJIOTHHX OKCH/IiB 3 OCHOBHHMH OKCHIAaMH, COJIeH 13 COJISIMH, coleif i3
MeTanamy (peakilii 34IRCHIOITh Y PO3YHHAX), METATIB 13 HemeTalnaMu) Ta
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KHCHEX . (B3a€MOIA CepeAHix coneH 3 KHCIOTaMH) cojied; yCyHeHHS
JKOPCTKOCTI BOJIH.

Xapaxmepu3zyeamu $HizuydHi BIACTUBOCTI CONEH.

Buznayamu dopmynu cepeanix ta KUCIHX cojel cepe GopMyI Crionyk
IHIIHX BUBYEHHX KIACiB.

[lpoenozyéamu MOXIHBICTL mepebiry XiMiyHHX peakuid cojeit 3
MeTaiaM¥, BHKOPHCTOBYFOUH PST aKTHBHOCTI METaliB.

Jlo600umu yTutiB %OPCTKOT BOIM Ha TOOYTOBI PHIIAIM 1 KOMYHIKaLii.

2.2.5.

AM¢oTEpHI CIOTYKH

SAsuime aM(OTEPHOCTI. XiMigHi
BJIACTHBOCTI, - CHOCOOH OZEPKAHHA
amM(OTepHMX OKCHJIIB 1 MAPOKCHIIB.

Hasusamu amdoTepHi OKCHOM 1 TiIAPOKCHAM 3a CYYacCHOK HAyKOBOIO
YKpaiHChKOI0 HOMEHKJIATYPOIO 32 IXHIMH XIMIUHUMHA GOpMyTaMH.

Po3spiznsmu amdoTepHi OKCHAH 1 MIPOKCHIN cepel IHITHX HeOpraHiyHUX
CHOJIYK 32 IXHIMH BIaCTHBOCTAMH.

Crknadamu  ximiyei (GOpPMYITM OKCHZIIB 1 TiAPOKCHAIB AJIOMIHIIO Ta
IluHKy, piBHSAHHS peakiiif, fKi XapaKTepH3yKOTh IXHI XiMiuHi BJIACTHBOCTI
(B32EMOIS 3 KHMCJIOTAMH, JyraMH (B PO3UMHI Ta NiJ Yac CIUIABJISAHHA) Ta
crnocobu ofepKaHHa (B32EMOJIS COJlel IIHX €IeMEHTIB 13 JTyraMH B PO3UHHI).

Xapaxkmepuszysamu TOHATTS aMgoTepHOcTl, (GI3HYHI  BIACTHBOCTI
OKCHJIB i I'IPOKCHIIB AMOMiRiI0 Ta [[HHKY.

2.2:6.

['eneTndHi 3B’ A3KM MUK KITacaMH HEOPraHIYHHX CITOMYK

Crnadamu piBHAHHA PEAKI[id M HEOPraHIYHHMH CIIOTYKAMH Di3HHX
KJIaciB. :

Iopigniogamu  XiMiuHi ~ BIACTUBCCTI
amM@OTEPHUX T IPOKCHJIB, CONEH.

Vemanoeniosamu 38°A3KkM MK CKJIAAOM 1 XIMIYHHMM BIACTHBOCTAMH
OKCHIIB, KHCIOT, OCHOB, aM()OTEPHHX TIAPOKCHAIB, COJIEHA; TEHETHYHI
3B°43KH MiXK IPOCTHMH i CKJIAQJHHMH PEYOBMHAMH, OKCHIAaMH. OCHOBAMH,
KHCIIOTaMH, aM(pOTepHUMH TAPOKCHIAMH, COJIAMH.

O6ipynmosyéamu  3aleKHICTb MK CKJIAJOM, BJIACTHBOCTAMH Ta
3aCTOCYBAHHIM OKCHIIIB, OCHOB, KHCJIOT, aM(OTEPHUX I'iIPOKCH/IIB, CONEH.

OKCHIB, OCHOB, KHCIOT.

3. Opraniyna ximisi

3:1.

TeoperuuHi OCHOBH
OpraHiyHoi Ximii

Haiipaxcupimi €eMEHTH-0PTraHOTeHH,
OprafHi4uHi  CIOJyKH; TpUPOOHI  Ta
CHHTETHYHI OpraHiysi CITOJTYKH.
MonekysipHa OyaoBa opraHigyHHX CIIOJIYK.
Koganenrtni Kapbon-KapboHoBi 3B’s13ku. y
MOJIEKYNIaX OpraHiyHHMX CIOIYK: IPOCTHIA,
noApiitHui, notpiiemit. Teopis Oymosu

Hazugamu opraHiydl CHONYKHM 3a CTPYKTypHUMH dopmynaMu,
BUKOPUCTOBYIOYH CHCTEMATHYHY HOMEHKIATYPY. '

Haeooumu npuxniadu OpPraHiYHUX CHOJIYK 13 HPOCTHMH, IOIBIHHHMH,
notpiiiauvMu  KapOon-KapOoHOBHMHM  3B’sA3kamMM; TOMOJIONB  PI3HHX
IOMOJIOTIYHKX pPSJiB BYIJEBOAHIB Ta OKCHUIEHO- i HITPOTCHOBMICHHX
OpraHiuHuX CHOJNYK Pi3HHX KJIAciB; CTPYKTYPHHX 130MepiB IPEICTaBHHKIB
PI3HUX TOMOJIOTIYHHX PAAIB BYTTICBOAHIB TA OKCHI€HO- 1 HITHOTEHOBMICHHX
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*| OpPTaHIYHHX
OpraHiuyHMx

cnonyk:.  Homenknarypa
crionyk. .. Knacuikaris
OpraHiuyHMx .  CcHoiyk- ..:3a  O6YJI0BOI0.
KapGOHOBOTO ~ JIAHIOTd - -1 HASBHICTIO
XapaKTePHCTHIHHX - (pyHKIIOHANEHHX)
rpyn. SlBuimie - romoJjorii; TOMOJIOTH,
TOMOJIOFIYHMHA pPsiJl, TOMOMOrIYHA Pi3HULSL |
Knacu opraviuaux crnonyk. 3araieHi
GbopMyTH TOMOJIOTIYHHX . PAMIB 1 KjaciB
OPraHiYHHX CIONYK. SIBHMINE i30Mepii,
130MEpH, CTPYKTypHa i3oMepis. Biaemunit
BILIMB = aTOMIB -abo rpyn  aroMmiB =y
MOJIEKYJIaX OpraHiYHUX CIIOJIYK.

OpraHiuHHX CIOJIYK PI3HHX KIIaciB.
- Po3pizHsmu 3a XapakTEPHAMH O3HAKaMKM HeOpraHiyHi # opraHivHi

.CTIOJIYKH, NPUPOJIHI Ta CUHTETUYHI OpraHiYHi CMOTYKH; OPraHiuyHi CIOIYKH

3a SIKICHUM CKJIAZIOM: BYTJIEBO/IHI, OKCUI€HO- 1 HITPOTE€HOBMICHI PEYOBHHMU;

‘TipocTuit, noaiinui, norpikuui KapGou-Kapbonosi 38’s3ku; roMonoriqni

PAIH | KITach OpraHiuHUX CIOJIYK; CTPYKTYPHI 130MEpH NEBHOI PEYOBHHH.
ITopigniosamu koBanenTHi . Kap6ou-KapOoHOBI 3B°M3KM Y MOJEKYJIax
OpraHiuyHMX CIOJYK: ~ NPOCTHH, MOABIHHMIN, mOTpiHMi; OyaoBy i

'BJIACTHUBOCTI CIIONYK 3 PI3HAMH XapaKTePHCTHUYHHMH TPyTaMH.

Knacughixysamu opratiusi crnosyku 3a 0ynoBoxo kapOOHOBOTO j1aHIiOra

‘Ha HACHYeH] BYTIIEBO/HI (AKaHH), HEeHACU4eH] BYTTIEBOIHI (QTKEHH, aTKIHK),

apOMaTHYHi BYTJIEBO/HI; 3a HAsSBHICTIO XapaKTePUCTHYHHUX ((DYHKIliOHAb-

HHX) Tpyr CIUpTH, (eHoN, aibAeriau, KapOOHOBI KHCIIOTH, ecTepH, aMiHH,

AMIHOKHCJIOTH,
"Busnauamu wadiBaxusimi enementu-oprasorenu (C, H, O, N, S, P);

'TOMOJIOTH BYTJIEBOJHIB - Ta: IXHIX IOXIJHUX; I130MEPH 33 CTPYKTYPHHUMH

bopmynaMH.
-~ Cknadamu cTpyKTYpHi OpMYJIA OpPraHigHMX CHOMYK 3@ Ha3BaMM 3TITHO
3 CHCTEMATHYHOK HOMEHKIIATYPOKO.

Vemanoeniogamu BIANOBIIHOCTI MDK IIPEACTABHUKAMH TOMOJIOTIYHHX
ps/iB Ta IXHIMH 3araibHAMH (OpMyJiaMH, KjlacaMH OpPraHIYHHX CIOIYK Ta

| ixnimu  xapaxrepucTiyHuMH  (PYHKIIOHATBHAMHA) IpynmaMu; BIJAMIHHOCTI

MiDK TOMOJIOFaMH 3a KiNBKICHMM CKJIaJoM, i3oMepamMH — 3a OyI0BOKO
MOJIeKYI. ' '

IosacHioéamu 3aJ1€XKHICT BIACTHBOCTEH PeYOBHH Bii ckjiany 1 OyaoBH
IXHIX MOJEKYJ Ha OCHOBI IOJIO)KeHb Teopii OyJ0BM OPTaHIYHMX CIIOIYK;
CYTh CTPYKTYPHOI 130Mepii.

Xapaxmepuszyeamu cyTte Teopii Oy10BH OPraHiYHUX CIIOJYK.

Ananizyeamu peaxiiiHy 3AaTHICTh OpPTaHiYHMX CIOJNYK 13 PI3HHUMH
TUTIAaMK 3B’SA3KiB; XIMiuHy OyJOBY OpraHI4HMX CHOJIYK, BUKOPDHCTOBYHYH
OCHOBHI 10JI0XKEHHS Teopii OYZI0BU OpraHiyHUX PeHOBHH.

Ipoznosyeamu peaxiiitHy 3[aTHICTH OPTaHiYHMX CNOMYK, BHKOPHCTO-
BYIOYH TOHSATTS PO B3aEMHHUH BIUIMB aTOMIB ab0 Ipyn aTOMIB Y MOJIEKYIax.

Pobumu 6ucHo6Kky MO0 BIACTHBOCTEH PEYOBHH Ha OCHOBI IXHBOI Oy-
JIOBH i o0 6YJI0BH PEYOBHH HA OCHOBI iXHIX BIACTHBOCTEH, a TAKOXK MPo

| GaraTOMaHITHICTb OPraHiYHUX CIOJIYK HA OCHOBI TEOPIi XIMIYHOI OyI0BH.

3.2. By

rJeBoaHi
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3.2.1.

20 ANTKAHH

JaransHa
'HOMCHKJIATYpa,

dopmyna.: alKaHIE,
CTPYKTYpHA . - 130Mepis,
OynoBa Monekyn, -(Qi3vyHi . Ta ° XiMiuHi
BIACTUBOCTI,  cHocodu OIEP>KAHHS,
3aCTOCYBAHHA. '

Haszusamu saransny GopMyay ankaHis, NpeACTaBHHKIB TOMOJIOTIUHOTO
pagdy cknaay CHy — CioHz: 38 CHCTEMATHYHOK HOMCHKRATYPOIO.

Craradamu. -MONEKYNAPHi, CTPYKTYpPHI T4 HANBCTPYKTYPHI (OpPMYJH
aNKaHiB Ta IXHiX i30MepiB 3a HAZBOIO CITONYKH; PIBHAHHA peariii, o
XapaKTEPH3YIOTh XIMidHI BIACTHBOCTI aiKaHiB (TOpiHHA, TepMIYHHH
pO3KINan, i30MepH3allifA, TaloreHyYBaHHA), OJCPKAHHA ANKaHiB (MiApyBaHHAM
AJIKCHIB, alKiHIB). _

Posniznaeamu CTPYKTYpPHI 130MePH IPCACTABHUKIB TOMOAOTIMHOIO paay
alKaHiB. :

ITopisrioeany GyAOBY Ta BIACTHBOCTI METaHy Ta HOTO TOMOJIOTIB.

O6pynmogyeamu 3aNeXHICTh MDK arperaTHUM cTaHoM (3a 20-25 °C),
TEMNEPATYpaMl IUIABJIeHHS | KWMIHHA aNnkaHiB Ta iXHIMM BiJHOCHHMM
MOJEKYIAPHHAME . MAaCaMH | OYAOBOI0O MONEKYN; 3/ATHICTH AIKAHIB J0
Peakiiii 3aMillleH S, 3aCTOCYBAHHA AMKAHIB (MANKUBO, NANBHE, POIYHHHHKY,
OEPKAHHA CAXI, BOAHIO, FATOreHOAIKAHIB) IXHIMH BJIaCTHBOCTAMA.

Yemanosnwosamu 3B’ A3KM MK CKIaAoM, BYIAOBOIO, BIACTHBOCTAMU Ta
3CTOCYBAHHAM ANKaHiB, IXHIM BIUIMBOM Ha JOBKULIA.

3.2.2.

ANKeHH:

3arancHa - . tdopMyna. . @TKeHiB, .
HOMEHKJIATypa, = CIPYKTypHA  130Mepis,
6ynoBa MOJEKYJ, XIMIUHI BJACTHBOCTI Ta
cnocobu oepiKaHHA €TeHY, 3aCTOCYBaHH.

Hasugamu  ankeHH 3a CHCTEMATHYHOK) HOMEHKJIATYPOID Ta IXHIO
3aranbHy GOpMYyILy. :

Busnauamu ¢TpykTypHi i30MepH ankeniB 3a OyaoBolw KapOOHOBOLO
JIaH {104, PO3TAIIYBaHHAM NOABIHHOTO 3B A3KY.

Hoacuioeanu CyTh CTPYKTYPHOI i30Mepii alKkeHIB.

Posniznasamu CTPYKTYpHI i20MepH NpeJCTABHHKIB TOMOJIOTIMHOTO pAIy
AJTKEHIB.

Craadamu Ha OCHOBi 3aranbHoi (GopMyaM MONEKYIApHI, CTPYKTYPHI Ta
HAIBCTPYKTYPHi (POPMYIIH aNKEHIB; PiBHAHHA peakilii, o XapaKTepU3yoTh
XiMIYHI BI4CTHBOCTI €TeHy (YacTKOBe Ta NMOBHE OKUCHEHHA, TpHEIHAHHSA
BOJHIO, TATOreHiB, TiApOTeH TajoreHiAip, BOAH, MOJIMEpU3aIis) Ta
OEpXKAHHA  €TeHY  (ReriApyBaHHAM  eTaHy, TIADYBaHHAM  CTUHY,
JeTiAPaTalieto eTanoNY).

3acmocosysamu 3HaHHA 1A BUOOPY ¢cnoco0y BUABICHHA AIKEHIB.

Vemanosnosamu 38 g3kH Mix OyZOBOIO Ta 31ATHICTIO QIKEHIB IO
peakuii npueIHaHHS.

OQb6pyumosysamu  3aCTOCYBAHHIA
{OJIEPKAHHS €TAHONY, NOJIETHIICHY).

aNnKeHiB IXHIMM  BIACTHBOCTAMH

3.2.3.

ANKIHH

ANMKIHIB,
i3oMepis, .

dbopMmyaa
CTPYKTYPHA

3aransHa
HOMEHKJIATYDA,

Hazusamu ankiHY 38 CHCTEMATHYHOK HOMEHKIATYPOIO T4 IXHIO 3arafbHy
bopMyiy.
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OynoBa MojeKy/1. XiMI4HI BJACTHBOCTI Ta:

criocobu OICcpAKaHHA CTHHY, 3aCTOCYBAHH.

Busnauamu CTpyKTYpHI 130MepH aJIKiHiB 3a OyaoBoio kapOoHoBOrO
JIAHIIOra, PO3TAILYBAHHAM IOTPIHHOTO 3B’ A3KY.

. .cdlosicHi08amu CyTh CTPYKTYPHOT i30Mepii ajlKiHiB.

Crnadamu MoneKynﬂpHi CTPYKTYpHi Ta HachrpyrcTyle cpopmynn
aJIKIHIB; PIBHAHHA peaxuii, 1o XapaKTepH3yioTh XIMI4HI BJACTHBOCTI CTHHY
(TIpH€EAHAHHS BOJIHIO, TA/IOTEHIB, MAPOreH raloreHiaiB, BOIH; TPUMEpPH3aLlis

€TMHY, YACTKOBE OKWCHEHHs) i NOBHE OKMCHEHHS AlKiHiB; IPOMMCIIOBI Ta

1abopaTOpHi CIOCOOM O/lepKaHHs €THHY: AETIAPYBaHHSAM €TaHy, €TEHY,
FiApoJIi30M Kalbliii aleTHIICHI oY, TEPMIYHHM PO3KIaJaHHAM METaHy.

3acmocosysamu 3HaHHs 11 BAOOPY crnoco0y BHABICHHS aNKiHiB.

. 1lopienoeamu  peaxkuiiiHy 34aTHICTh €TEHY 1 €THHY B peakuiix

IpHETHAHHS.

Vemanoeniosamu 38’130k Mixk OyZOBOIO Ta 3[aTHICTIO €THHY JIO PEaKILii
IpHETHAHHA.

O6ipynmosysamu 3acToCYBaHHs €THHY (Ta30Be Pi3aHHA i 3BaplOBAHHS
MeTaJliB), 3yMOBJICHE HOT'0 BIACTHBOCTAMHU

3.2.4. -ApomaTHusi 3aranpHa GopMyna apeHIB ToMoJOTI4HOTO | . . Hasusamu 3araisHy cbop’wyny ApOMaTHHHX ByFHeBO,H,HlB
ByryieBojii. Bensen | paay - Genseny.- . ‘Bynosa - Moiekynu, _Pospﬁwﬂmu HEHACH4EHI Ta apOMATUYHI BYTJIEBOJIHI.
' BJIACTHBOCTI, criocobu onepxaHHs | . -Ilopiguwoeamu 3B’ s13ku Mix atomamu KapOoHy B Monekyax OeH3eHy Ta
Oenzeny. AJIKaHiB 1 aJIKeHiB, peakililiny 3/1aTHICTL OeH3eHy, alkaHiB, ATKEHIB 1 AJIKiHIB
Y peaKiisx 3aMillleHHs Ta OKHCHEHHS; OEH3EHY, aJIKCHIB 1 alKiHIB y peaKiiax
IPUETHAHHS.
Criadamu MONeKyJsipHy Ta CTPYKTYpHY (opmynu OeH3eHY; piBHAHHS
peakuiii, mO XapakTepH3YIOTH XIMIUHI BAaCTHBOCTI OeH3eHY (rajioresy-
BaHHs, TiAPYBaHHs, TOpIHHA), OJep)KaHHi OeH3eHYy B MPOMHCIOBOCTI
(kaTaXiTHYHE JETiAPYBAHHS H-TEKCAHY, TPUMEPHU3ALLIA ETHHY).
3.25. | Ilpupoani mxepena | [lomupeHHs BYIJICBOAHIB Yy NPHPOAL. [loacuoeamu cyTh Mpolecy NMePeroHKH HapTH.
BYTJIEBOJIHIB Ta ixHs | [Tpupoanuii ra3, nadra, kam' sHe Byrims — ‘Crknadamu piBHSHHA peakllid, mo BiAOyBalOThCA TMiJ Yac CIATIOBAHHSA
nepepobka NPHPO/IHI JoKepeia BYIJIEBOJHIB. | HPUPOIHOTO rasy.
[Teperonka HaTH. Byrneroauesa Po3spizuamu peaxuii, aKki Big0yBarOThCS Mijl Yac TEPMIYHOrO PO3KIaJaHHS
CHPOBHHa M  OXOpOHa  JIOBKLUIS. | BYTJICBOJHIB.
3acTocyBaHHS BYTJIeBOAHIB. - Vemanosniosamu 38’53k MixX CKajioM, OyaOBOIO, BIACTHBOCTAMH |
3aCTOCYBaHH2M ByrﬂCBOﬂHlB.
3.3. OxkcureHoBMICHI OpratiuHi crmoJayKHu
3.3, Cuuptu Xapakrepuctiuina (bynkuionansHa) Hasusamu 3aranbny Gopmylly Ta XapaKTepHCTHUHY ((QYHKIIOHANbHY)

Hacuueni oaHoatoMHi

rpyna CIHMpTiB.

TpyMYy: CIHPTIB; OIHOATOMHI HACHY€Hi CIHPTH 1 ITiLEPOJI 38 CHCTEMAaTHYHOK
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CHUPTH:
bopmynu,

3aragkHa  Ta
CTPYKTYpHA . :
CHCTEMATHYHAa HOMEHKJIATypa, - XiMIYHi
BIaCTUBOCTI. BojaHeBHil 3B’s30K, MHOro
BIUIMB Ha (i3MYHI BIACTUBOCTI: CHOMPTIB.
Onepxanns  ertamomy. Imimepom  sx
NpejICTaBHUK  OaraToaTOMHHX  CIHMPTIB:
XiMi9HI BJIACTHBOCTI, AKICH4 peaKuis Ha
baraToaToMHI CITUPTH. :

CTPYKTYPHI
i30Mepisi,

"CIIHPTIB,

HOMEHKJIATYPOIO. :
Pospisusmu  OZHOATOMHI ~ HACHYeHl  CITHPTH  HOMDK  IHIIHX
OKCHICHOBMICHHX - OpPraHIYHHX CIOJIYK 3a 3arajJbHO0 Ta CTPYKTYPHOIO
hopMyIamu.
Busnauamu CTpyKTYpHi i30MepH OJHOATOMHMX HACHUYEHHX CIIMPTIB 3a
Oy10BOKO KapOOHOBOIO JIAHLIO A, PO3TaUlYBAHHAM IAPOKCHABHOI TPYIIH.
Knacugixyéamu CnUpTH 3a KUIBKICTIO TiIAPOKCHIBHHX Tpym: OAHO- i
OaraToaToMHi.

- Cknaoamu MONEKY/SpHI, CTPYKTYpHI (OPMYJH CHMPTIB, pIBHAHHS
peakiiif, 110 OMUCYIOTh XIMiYHI BIACTHBOCTI HACHYEHHX OJHOATOMHHX
CrUpTiB (MOBHE 1 YaCTKOBE OKUCHEHHA, JETiIpaTallis, B3aeMO,Iisl 3 JTY)KHUMH
MeTalaMH, TiJporeH raioresiamy, ecrepudikauisg), riinepony (mosHe
OKHMCHEHHS,  B3a€MOJlif 3 JIyKHUMM MeTalaMH, BHIIMMH HAaCHUCHHMH Ta
HEHACH4YeHHMH KapOOHOBUMH KHCIOTaMH); OJACPIKAHHS TIILEPONY JTyKHHM
TiZpoizoM (OMIJICHHSIM) XUPIB; cToco0OU oJepiKaHHA eTaHomy (TigpaTaliiero

‘ereHy, pepMeHTaTHBHAM GPOIIHHAM TIIIOKO3H).

Xapaxmepusysamu cknajg i OynoBy MOJIEKYN OJHOATOMHUX HACHUCHHX
XIMIYHI BJIACTHBOCTI O/HOATOMHHX HACHYEHHWX CIHPTIB 1
[THIEPOIY, CTIOCOOU OfIePKAHHA €TAHOY.

Iopienioeamu izuyni BIaCTUBOCTI (reMneparypH KUTIiHHS, pOS‘IHHHICTB
Y BOJI) OHOATOMHHMX HACHYCHHX CIHPTIB 1 BIATIOBIIHHUX aJiKaHiB, MeTaHOY
i~ eTaHONy; < AKTHBHICTH OJHOATOMHMX HACHYCHHX CIUPTIB, BOAM 1
HEOPraHiYHKX KHCIOT Yy PpeaKkiisx i3 JyKHMMH MeTanamu, OyHoBY |1
BIIACTUBOCTI 0/THOATOMHUX HACHYEHHX CITUPTIB 1 eHoITy.

3acmocoeyeamu  3HaHHA  Ans BUOOpY  CcniocoOy — BHABJIEHHSA
GararoatoMHMX crHpTIB (B3aeMojis 3i cBikoocamkeHum Kynpym(lI)
T1APOKCUJIOM).

Ilpoerozyeamu XiMiuHi BIACTUBOCTI OJHOATOMHKMX HACUYEHHX CIMPTIB i

IIiNeposy Ha OCHOBI 3HaHb [P0 BIAacTHBOCTI  XapaKTepHCTHYHHX
(byHKIIOHAIBHEX) TPYIL.
Obrpynmosyeamu  3acTOCyBaHHS  €TaHOJly (OZepXaHHsS  €TaHOBOI

KHCJIOTH). Ta  MeTaHony (onepXaHHs MeTaHamo (Qopmanbieriny) iXHiMH
BJIACTHBOCTSMH.

Yemanoenosamu  npudMHOBO-HACIAKOBI
OynOBOIO, B/IACTHBOCTAMHM, 3aCTOCYBAHHAM
CHHPTIB | TAILEPOITY.

Pobumu  6ucno6ku 1MOAC BIAaCTHBOCTEH OJHOATOMHHMX HACHYEHLX

3B’A3KH  MIXK  CKJIAI0M,
OJIHOATOMHHX HACHYEHHX
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" | crimpTiB. i rnimepony Ha migcraBl ixHeol OymoBH Ta 1mpo OyzoBy

O/IHOATOMHHMX HACHYEHMX " CIMPTIB 1 [JUEpody Ha ImiJACTaBl IXHIX

/BITACTMBOCTE T4 HA OCHOBI PE3yJIbTATIiB CIIOCTEPEIKEHD.

Vegidomniogamu  B3a€MO3B’S30K  cknamy, OyJOBH, BJIACTHBOCTEH,

3aCTOCYBaHHs OJHOATOMHHX HACHYEHHX CIHMPTIB 1 [JIIIEpOITY.

3.3.2.

denon

@opmyna ¢enony. Cknan i Oynosa
MOJIEKYJIH henomny;. BJIACTHBOCTI,
3aCTOCYBaHHSM. .

~Crnadamu MONEKYIIpHY, CTPYKTypHy (GopMynu ¢eHoly, piBHSHHS

peakuiii, o BigoOpaxaloTs XimiuHi BjacTHBOCTI (eHonmy (peakiii 3a

YYaCTIO- T APOKCHIIBHOI TPYTIH — B3AEMOIS 3 JIYKHAMH METalIaMH, JIyraMH),

| peakiii 3a y9acTio 6eH3eHOBOIrO KUIBIS — B3aEMO/IiA 3 OPOMHOIO BOJOIO).

Iopisniosamu Gya0By i BIaCTHBOCTI OJHOATOMHHX HaCHYEHUX CITUPTIB |
(denoy; 3maTHICTE OeH3eHY 1 GeHONy A0 peaxiii 3aMilieHHs.

Vemanoemosamu — TIpUHHHOBO-HACHIAKOBI  3B’SI3KM  MDK  CKJIajioM,

-Oy0BOIO, BIaCTUBOCTSIMH, 3aCTOCYBAHHAM (hEHOITY.

. Bacmocosysamu 3HaHHA A BUOOpY cnoco0y BHABIEHHA (EHOIY
(B3aeMoist 3 GPOMHOIO BOJIOIO).

..o Ilpoenosyeamu XiMi4H1 BracTHBOCTI (EeHONy Ha OCHOBI 3HAaHL PO

BJIAaCTHBOCTI XapaKTCPUCTHIHMX (QyHKIIOHAJIBHMX ). IPYIL

... Pobumu eucnosxu. 1010 BIACTUBOCTEH (peHOTy Ha miacTasi oro Oynosu

i mpo. OynoBy ¢eHony ‘Ha MiACTaBi HOro BIIACTHBOCTEH Ta HAa OCHOBI
pe3yJIbTaTIB CIOCTEPEKEHb.

333.

. Anpuerimm .

3arajgpHa. . Ta - CTPYKTYpHI - (hopmynu-
anperimiB. Cxuaf, - OyaoBa - "MoJieky-
anpjeriaiB. AnbAeriiHa XapaKTepucTHUHA
(bynkmionanbHa) rpymna, il BUSBICHHA.
Cucremaruyna HoMmeHwiIatypa i ¢izuuHi
BJIACTHBOCTI anbAeriais. Ximiuni
BJIACTHBOCTI €TAHATIO, HOTO OJIepHKaHHA.

‘Hasusamu 3aransHy (GOpMysly Ta XapakTepHCTHUHY ((QYHKLIOHAIbHY)
IpyIy ajJbJerijiiB; anb/Ierim 3a CACTeMaTUYHOK HOMEHKAATYPOIO.

Pospiznamy anpaerigd TOMIXK IHIDHX OKCHICHOBMICHHX OpPraHIuHHX
CIOMYK 3@ 3arajbHOIO Ta CTPYKTYPHOIO popmynamH.

IosicHioeamu  BIUTUB  XapakTepucTU4HOT ((YHKUIOHANBHOT) IPynH Ha
¢izuyHl 1 XIMIYHI BJACTHBOCTI aibJErijliB, BOJHEBOTO 3B’A3Ky Ha
PO3YMHHICTD anbjieriiiB; (i3u4Hi BIACTHBOCTI €TAHATO Y 3iCTABICHHI 3
eTanonaoM (3a temmeparypu 20-25 °C).

Hasooumu npuxiadu anblerijliB; 3aCTOCYBaHHS eTaHamo (OfepiKaHHS
OLTOBOI KHCNIOTH).

Crnadamu MOTIEKYIIAPHI 1 CTPYKTYPHI (hOpMYJTH anbJeriliB (3a Ha3Bamy i
3aralbHUMKU  JOPMYJIaMH  Bi/INOBIAHUX T[OMOJIOTIYHUX PSAJIiB); PIBHAHHA
peakitii, sKi OMUCYIOTh XiMIYHI BACTHROCTI €TaHAMO (YACTKOBE OKMCHEHHS
1 BIIHOBJICHHS), OZCPXKAaHHA €TaHATO (KATAIITHYHOIO TiApaTali€lo €TUHY,
OKHCHEHHSIM eTaHOoIy).

Xapakmepuszyeamu XiMiuH1 BJIACTHBOCTI €TAHATIO; CI'OCOOU OJIEpKaHHS
eTaHaO (KaTa/li THYHOIO TiApaTalicio eTHHY Ta OKHCHEHHSM €TaHony).
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3acmocosyéamu 3HaHHS 1A BHOOpPY criocoby BHABISHHA albAEriaiB 3a
SKICHAMM DPEaKUisMH: B3a€EMOMIEI0 3 aMOHia4HWM pozdmHOM apreHtyMm(l)

.OKCHIy, CBDKOOCA/KEHUM KyNpym{Il) riapoKCHIOM.

Vemanoenioeamu  TPUYHHOBO-HACHIAKOBI  3B’A3KH  MDK  CKJIAZIOM,

- OyZI0BOIO, BIACTHBOCTAMH, 3aCTOCYBAHHSAM aJibET1iB.

ITpoznosyeamu XiMiuHi BIAaCTHBOCTI albJErifiB Ha OCHOBI 3HaHB IIPO
BIaCTUBOCTI.XapaKTepUCTHUHUX ((PyHKLLIOHAILHUX) IPYIL.

Pobumu eucHo@ky 10RO BIACTHBOCTEHM anplerijiiB Ha IMACTAaBl IXHBOT
OynoBu i npo OymoBy aipAerifiiB Ha MiACTaBi iXHIX BJIACTMBOCTEH Ta Ha
OCHOBI Pe3yJIbTATIiB CIIOCTEPEXEHb.

334.

Kapbonrogi kucnotu

XapakTtepucTuyHa (QYHKIIOHAIbHA) rpyTia
xapbonoBux kmenor. Cruan, - Oymosa
MOJEKYJ  OJIHOOCHOBHHMX - KapOOHOBHX
KHCJIOT,  3aralbHa Ta  CTPYKTYypHA

(opMynn, cHcTeMaTHYHa HOMEHKIATYpa,

CTpyKTypHa - i3omepia.  Knacudikauis,

BJIACTHBOCTI, 3acTOCYBaHHSA KapOOHOBHX-

KucnoT. “CriocoGu - ofiep)KaHHs  €TaHOBOi
kucnoTH. TTomupenHs kapbOHOBUX KUCTIOT

y IpHpOAL. :

Hasusamu 3araipny GOpMyndy Ta XapakTepucTHUHY ((QYHKI[IOHATbHY)
rpyny kapOOHOBHX KHCJIOT; HACHYeHi OJHOOCHOBHI KapOOHOBI KMCIOTH 3a
CHCTEMATHYHOIO HOMEHKJIATypOK); METAHOBY M €TaHOBY KHCIIOTY 3a
TPHBIATBHAMHM ~ Ha3BaMyW; BHINI KapOOHOBI  KMCIOTH: HAacHyeHl -
MATEMITAHOBY, CTEAPUHOBY; HEHACUYEHY — OJIETHORY.

Ioscuosamu B kapbokcuasHol Tpynd Ha Gizuuni 1 XiMiusi
BJIGCTUBOCT]I ' KapOOHOBHX KHCIOT, BOAHEBOro 3B’s3ky Ha isuuni
BJIAaCTHBOCTI KAPOOHOBUX KHCIIOT.

Knacughixysamu kKapOOHOBI KHCI0TH 33 OyJ0BOIO KapOOHOBOIO JIAHIHOra
(Hacuueni, HeHacH4eHl), KINbKICTIO KapOOKCHIBHHX Tpyn (OAHO-, JBOX-
OCHOBHI) i KibkicTiO atomiB KapGoHy B TXHIX MoneKynax (HUK41, BAMI1).

Buznauamu. CTpYKTYpHi 130MEpH HaCH4E€HUX OJJHOOCHOBHEX KapOOHOBHX
KUCJIOT. :

Cknadamu MOJIEKYNSAPHI 1 CTPYKTYPHI (OpPMYIH HaCHYEHUX OJIHO OCHOB-
HUX KapOOHOBMX KHCIJIOT 3a Ha3BaMH 1 3arajbHOK0 GopMysoio; dhopMyH
CTPYKTYPHUX 130MEpiB HAaCHYEHMX OJIHOOCHOBHHX KapOOHOBHX KHCIIOT;
piBHSIHHS peakuiil, 1o BiOOpaKaloTh XiMiuHi BIACTUBOCTI KapOOHOBHMX
KHUCIOT (B3acMOMis 3 aKTUBHHMH MeTajaMM, JYraMH, COJIAMH, €CTEpH-
dikanis); oAepKaHHA €TAHOBOT KHCAOTH (OKHCHEHHSM €TAHAIIIO, €TAHOIY).

Xapaxmepuzyeamu XiMiuHI BJIACTHBOCTI HACHYEHMX OIHOOCHOBHHX
KapOOHOBHX KHCIIOT, CIIOCOOU OJIEPKaHHSA €TAHOBOI KMCIOTH.

Obipynmogysamu  3[aTHICTh ~ HWKYMX  HACHYEHHUX  OJTHOOCHOBHHUX
KapOOHOBHMX KHMCIOT JI0 eJIEKTPOJIITHYHOI JUcoianii ta i Ha IHJMKATOPH B
pO3YMHAX.

3acmocosysamu 3HaHHA I8 BUOOpY crnoco0y BHSBIEHHS KapOOHOBHX
KHCIIOT. :

Iopisniosamu hizudni BIACTHBOCTI (TeMIIEpaTypy KUNiHHS, PO3YHHHICTD
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Iy Boai) HacHYEHMX ' OJHOOCHOBHHX KapOOHOBHX KHC/IOT Ta BIAMOBIIHHX

JIBJENIIB 1 OJIHOATOMHHMX ' HACHYEHMX CIIMPTIB; KHCIOTHI BJIACTHUBOCTI

.| kapGoHOBHX KHCIOT y MeXaX TOMONOTIYHOTO Psfy, a TAKOK Y 3iCTaBNeHHi i3

cnuptamMu, GeHoIoM | HeOPraHIYHUMH KMCIIOTaMH.

Vemanoeniosamu  NpHYMHOBO-HACHIAKOBI  3B'S3KH  MDK  CKJIaJoM,
eJIEKTPOHHOK OyI0BOKO MOJIEKYJ, Gi3NUHUMHM | XIMIYHUMHU BIaCTHBOCTAMH
OJIHOOOCHOBHHX KapOOHOBHX KHCIIOT; 3B’A3KH MK OKCHI€HOBMiCHMMM
OpPraHiYHHMH CIIOJIYKaMH. '
~... Ilpoznosysamu XiMi4Hi' BIaCTHBOCTI OJHOOCHOBHHX KapGOHOBHX KHMCJOT
Ha' OCHOBI PO3YMIHHS BNAacCTHBOCTEH KapOOKCHJIBHOI TPYNH Ta KpaTHHX
3B’a3kiB Mix atomamu KapGony; 0co6iuBi XiMi4HI BIaCTHBOCTI METaHOBOI
KUCJIOTH (3JATHICTh O OKMCHEHHS — B3a€MOJIS 3 aMOHIAYHMM PO3YHHOM
.aprentyMm(I) okcuny, cBikoocamkenum KynpyM(1l) rigpoxcuom).

Pobumu - eucnoexu 110[0  BIACTHBOCTEH OJHOOCHOBHHX KapOOHOBUX
KHCIOT Ha migcTasi IXHboT Oya0BH i npo Oy10BY OJIHOOCHOBHHUX KapOOHOBHX
KHCIIOT Ha  IiJCTaBl IXHIX BJACTMBOCTEH Ta HaA OCHOBI pe3yJbTaTiB
CIIOCTEPEIKEHD.

“33.5.

Ectepu. Kupu- - -

3aransHa Ta CTPYKTYPHI OpPMYIIH €CTepiB;
OyzoBa = ‘MOJIEKYI, CHCTeMaTH4YHa
HOMEHKJIATypa, CTPYKTypHa  130Mepis,

{ bisuuni Bnacrusocti. [igpoais  ecrepis;.
3acTOCYBaHHA 1X. XKUpH K TIPE/ICTABHUKH
ectepiB. Kitacudikanis >xupiB, ixHi XiMiyHi | .

BJIACTHBOCTI, 3acTocyBanHa. Mua.

- Hasusamu 3aranbHy GoOpMYJy €cTepiB; ecTepd 3a CHCTEMATH4HOK
HOMEHKJIaTypoIO. _
Busnauamu  cTpykTypHi 130MepH  ecTepiB  KapOOHOBHMX  KHCJIOT,

CTpYKTYpPHI - hopMynu xupiB (TpunanabMitary, TpuUcTeapary, TPHOJIEaTy),

~topMmynH coneit maTkMiTHHOBOI 1 CTEapUHGBOT KMCJIOT.

Haeodumu npuxnadu ectepiB; IOLUIMPEHHS ecTepiB y HpPHPOAI Ta
Xap4oBHX MPOAYKTaXx.

Knacugixyeamu *upy Ha TBapUHHI 1 POCIHHHI; TBEpAl 1 PiKi; IpHPOIHI
1 LITYYHI. ] '

Pospisusimu 3a CKNajoM HacHyeHi # HeHacwdeHi, TBepAi # piaxi,
IPUPO/IHI 1 Ti/IPOreHi30BaHI KUPH; MUJA; peakuii ecTeprdikaui.

Cxnadamu  PpiBHAHHA  peakuiii  yTBOpEHHs  ecTepiB  (peakiiero
ecrepudikanii) i IXHBOro riponisy; piBHAHHS peakiliif, siKi BinoOpaxaroTh
BJIACTHBOCTI KHPIB (JTyKHU# TiIpoi3, riipyBaHHs).

HopisHiosamu 6ynoBy 1 (i3u4HI BIaCTHBOCTI HACHYEHHX OJHOOCHOBHHX
KapOOHOBHX KHCHOT 1 ECTEPIB.

Yemanosnioéamu  npHYAHOBO-HACTIAKOBI MizK

3B’ A3KH CKJIaJIOM,

: 6)’,2[0]30}0 MOJICKYJI, BIACTUBOCTAMHM Ta 3aCTOCYBAHHIM }I(HpiB.

3acmocogysamu. 3naHHA U1 BUOOPY cnocoOy BHUSIBIEHHS HEHACHYEHHX

PIOKHUX KUPIB (B3aEMOif 3 OPOMHOKO BOJOIO).
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Xapaxmepusysamu ckia i XIMiuHI BIACTHBOCTI €CTEPIB, KU PIB.

Pobumu 6ucrosku 1IOA0 BAACTMBOCTEH €CTepiB 1 KMpIB Ha MiACTaBi
ixHboi  OynoBu Ta Tpo OyAoBY ectepiB i JKMpiB Ha mNiJicTaBi iXHIX
BJIACTUBOCTEH Ta HA OCHOBI Pe3yJIbTATIB CIIOCTEPEKEHD. '

Knacudikaris

3.3.6. Byrnesoau ByrnesoaiB. . Ckian, Po3pisHsmuy MOHO-, IH- Ta TOJIICAXapHIH.
MOJIEKYJISIPHI (hopmyi - [TIOKO3H, ITosicniosamu BIIMB  XapaKTepUCTHUHHX ((PYHKLIOHAIBHUX) Ipyn Ha
caxaposd, .. KpOXMal « 1  Lemono3d. | ¢i3udHi i XIMiYHI BJIACTHBOCTI IVIIOKO3H.
CrpyktypHa ¢opmyna BiakpuToi dopmu Haeooumu. npuxnaou ByrieBOIB 1 iXHi TPHBIAIbHI HA3BH; 3aCTOCYBaHHS
MOJICKYJIH TJIFOKO3H. XiMi4Hi -BNACTHBOCTI | TJIFOKO3M, KPOXMATHO (BUPOOHMIITBO €TAHOJNY), TOLIMPEHHSA BYIIEBOMAIB Y
[ITIOKO3H. YTBOPEHHS ITIIOKO3H B MPHPOAIL. | MPHPOJI i XapYOBUX MPOIYKTaX.
Kpoxmane 1 uemono3a — OpHPOIHI Cxnadamu MONEKYISIpHY 1 CTPYKTYpHY GopMyity BikpuaToi Gopmu rio-
nomimepu. ['igponi3 caxapo3u, KpoxMamo.i | KO3H, MOJIEKYJSIpHi GopMyIH caxapo3d, KPOXMAMO 1 HENONO03H; PIBHSIHHS
Lesos103u. SKicHI peakuii A/ BU3HAYEHHS | peaKIliii, 1110, Bi106paxkatoTh XiMi4HI BJIaCTHBOCTI [TIOKO3H (ITOBHE 1 4aCTKO-
[IIOKO3H 1 KPOXMamio: 3acTOCYBAaHHA | BE OKHCHEHHS, BiJHOBJIECHHS BOAHEM, CIIMPTOBE Td MOJIOUHOKHCIE Oposin-
BYTJIEBO/IIB, IXHA OionoriyHa poasb HS); caxapo3d;, KPOXMAIO 1 HEN0N03u (MONEKYISIpHi PIBHAHHS TiApoizy),
RL W wTs o wEas g | boTocHHTE3Y, yTBOPEHHS Caxapo3H, KPOXMAIIIO i LIENION03H y IPUPO/I.
Ilopieniosamu KpoxMaib 1 LIEIIOJIO3Y 3a CKAAZ0M 1 BJIACTHBOCTAMH.
" =+ 3acmocoeyeamu 3HaHHs U BEOOPY CLIOCOO0Y BHSBJICHHS [IOKO3H (B3ac-
- 'MOJis 3" aMOHiauHUM po3urHoM apreHTyM(I) okcuay, peakiii 3i cBixooca-
sxcerum kynpym(IDriapokenom) i kpoxmano (B3aeMois 3 HOJIOM).
Xapaxmepu3syséamu XiMI4HI BI1aCTHBOCTI BYTJIEBOIIB.
Pobumu 6ucHosku MO0 BIACTHBOCTEH BYIJICBOAIB HA MiACTaBi IXHBOI
OysoBM 1 mpo GymOBY BYIJICBOAIR Ha TiACTABI IXHIX BJIACTMBOCTEH Ta Ha
% OCHOBI pe3y/IbTaTiB COCTEPEKCHb.
Ipozno3yéamu XiMiuHi BIACTMBOCTI BYTJIEBOAIB HA OCHOBI 3HAHB IPO
BJIACTUBOCTI XapaKTEPUCTHUHHX ((PYHKLIOHANBHHUX) IPYIL.
3.4. HitporeHoBMicHi opraHiuni cnojaykn
34.1. AMinn XapakTepucTHYHA (pyHkuioHaTBHA) Haszueamu 3aranbiy (opMylly Ta XapakTepucTH4HY ((QYHKLIOHAJIBHY)
rpyna amiuiB, ii OymoBa. Knacudixaiis | rpymy aminiB; nepBHHHI aMiHU 32 CHCTEMATHYHOI HOMEHKIIATYPOIO.
amiHiB.  bygoBa  Monexkyn — aMmiHiB. Hasooumu npuxiaou aMiHiB.
Cucremaruuna HOMEHKJIaTypa Knacughixyeamu amiru 3a 6ya0BoK0 KapOOHOBOro JaHuOra (HacHYEHI,

HAWIIPOCTIIMX 33 CKJIANOM CHOAYK. AMIHM
SIK OpraHiuHi OCHOBH. XiMiYHi BJIAaCTHBOCTI
MeTaHaMiHy, aHuiny. OnepXXaHHS aHiJIHY.

apoMaTUyHi).
TMopiguiosamu OCHOBHI BAACTHBOCTI aMOHIAKy, METAHAMIHY Ta aHiNiHYy.
Crnaoamu MOJNEKYJSIPHI Ta CTPYKTYpHI (GOpPMYNiM amiHiB 3a Ha3BaMH i
3arajbHUMH  (POpPMyNIaMH; pIBHSHHS peaklidf, sKi ONHCYIOTh XiMI4YHI
BJIACTUBOCTI MeTaHaMiHy (TOpIHHS, B3a€MOIIA 3 BOJOKO 1 XJIOPHIHOIO
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KHCJIOTO0), aHiTiHy (B3aeMOid 3 XJOPHIHOK KHCIIOTOK, OPOMHOIO BOJOKO)
Ta. OMEPHKAHHA AHLNIHY (BIIHOBICHHAM HITPOOEH3EHY).

. Xapaxmepusysamu XiMiuHi BJIACTUBOCTI METaHAMIHY, aHiNiHY.

Vemawnoeniogamu — npruMHOBO-HACHIAKOBI  3B'A3KM  MIX

0y/10BO10, BIACTHBOCTAMH HACHYCHUX | ApOMAaTHYHHX aMIHIB.

-O6rpynmogysamy OCHOBHI BJIACTMBOCTI HACHYCHMX aMiHIB Ta aHUIHY;
‘nocnabneHHs OCHOBHMX BJIACTHBOCTEH 1 361/1blIEHHS peaKuiiHOI 3aTHOCTI
aHUIIHY B peaKkHigxX 3aMilIeHHS,

- Pobumu . 6ucnoéku Tpo BJIACTHBOCTI aMiHiB Ha OCHOBI OymoBH IXHIX
MOJIeKyJi 1 Tipo OY/I0BY MOJIEKYJI aMiHIB Ha OCHOBI IXHIX BIAcTUBOCTEH Ta

CKIALOM,

 PE3YIIBTATIB CIIOCTEPEIKEHb.

3.4.2. AMIHOKHCIIOTH Cxman i OymoBa Mosexys, saranbHi if  Hasueamu saranbHy GopMyldy Ta XapakTepHCTHuHi ((yHKIIOHAIBHI)
' CTPYKTYpH1 (OpMynH, . XapaKTEPHCTH4YHI | TPYTH aMIHOKUCIIOT; aMIHOKMCIIOTH 32 CHCTEMaTUYHOIO HOMEHKJIATYPOIO.
(bynkuionamsHi) rpymd,- cucreMatnyna | - IMoscwioeamu ampoOTEpHICTh aMiHOKHCIIOT; 3MICT TOHATh: HENTHIHA
HOMEHKJIaTypa. TTonsTTs Ipo | Tpyna, IUNenTuUi, MOoJInenTHA.
am(poTepHicTh  aMIHOKHCIOT.  XiMiuHi Crradamu MONEKYNSIpHI ‘Ta CTPYKTYpHi (OpMy/IH aMiHOKHCIOT 34
4 B/IACTHBOCTI . aMIHOETAHOBOI - KHCJIOTH. | Ha3BaMH 1 3arajlsHUMH. GOpMyJaMH; PIBHAHHSA peaxuii, SKI OINHCYIOTh
Tlentiana - rpyna.. Henm)m BlOJ‘IOl"NHa - XiMi4HI © BJIACTHBOCTI amMiHOETaHOBOI KMCJIOTH (B3aeMOAdis 3 HaTpiit
POJIb AMiHOKHCJIOT ™ — | "TIAPOKCHIOM; XJIOPHAHOIO KHCIOTOIO, YTBOPEHHS TUIENTHILY).
Ilopienioéamu 3a OymoBOK MOJEKYQ 1 XIMIYHHMH BJIaCTHBOCTSIMH
.aMIHOKMCJIOTH 3 KapGOHOBHMH KHCJIOTAMHE Ta aMiHaMH.
IIpoznozyeamu  XiMiuHI  BJIACTMBOCTI  aMiHOKHCIOT,  3yMOBIIEHI
0COOJIMBOCTAMM OYAOBH IXHIX MOJIEKYII. ¢
Xapaxmepu3ysamu XiMiuHi BIaCTHBOCTI aMiHOETAHOBOI KHCJIOTH.
Ycmanoenosamu  TpUYMHOBO-HACHIIKOBI  3B’SI3KM  MDK  CKIIajoM,
0y.I0BOIO, BIACTHBOCTSIMH aMiHOKHCIIOT.
Po6umu sucnoéxku Tpo BIIACTHBOCTI aMIHOKHCJIOT HA OCHOBI OYJ0BH
IXHIX MOJIEKYJ i po OyZ0BY aMiHOKHCIIOT Ha OCHOBI IXHIX BJIaCTHBOCTEH Ta
PE3YJIBTATIB CIIOCTEPEIKEHD.
3.4.3. butku binku fAK BHCOKOMOJEKYJSPHI CIOJYKH, Xapaxmepusyeamu  TPOUECH  TiApoii3y,  JAeHaTypamii  OLIKIB.
ixus OynoBa, 3acTocyBaHHs. JleHatypauis | 3acmocoeyéamu 3uanHs s BuOOpy cmoco0y BHABICHHS OIIKiB
1 rigponi3 OinkiB. KossopoBi peakuii Ha | (kcadtonporteiHosa ta GiypeTosa peakuii). |
O1KH Vemanoenosamu .T[pH‘IHHOBO-HaCHiﬂ,KOBiI 3B'A3KM MK  CKJIAIOM,

0y,10BOIO, BIACTHBOCTAMH O1JIKIB.
Po6umu eucnoéxku Tpo BNACTHBOCTI OiNKiB Ha OCHOBI OynoBH iXHiX
MOJIEKYJ i mpo OyaoBy OiikiB Ha OCHOBI IXHIX BJIGCTHUBOCTEH Ta pe3yJbTaTiB

CIIOCTEPCIKCHB.
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3.5. CunTeTHYHI BHCOKOMOJIEKYJIAPHI pEe4OBHHM i MosliMepHi MaTepiajan Ha IX OCHOBI

CuHTeTUYHI BUCOKOMOJIEKYISpHI peuoBuHH. [lonimepu. Peaxuii
nomiMepu3anll 1 nomikongescauil. Ilmacrmacn. Kayuyku, ryma.
CunteTH4Hi BONOKHA: (i3UYHI BJIACTHBOCTI 1 3acTOCYBaHHS.
Haiinoimupenimi .nmoniMepu Tta cgepud IXHbOTO BHKOPHCTAHHS.
3HAYEHHS TPUPOJAHUX 1 CUHTETHUHUX TIOJIMEPHUX OPraHivHUX
CIIOJTYK. o :

Ioscniogamu - _cyTh . IOHATTS  MOJIMep; Ppeakiii momiMepusanii i
NOMKOHACHCAIT K crioco01B 0JeprkaHHs TIOIIMEPIB.
Knacugpixyeamu monimMepy 3a criocobOM OfepiKanHa: MPUPOJIHI, ITYdHI,
CHHTETHYHI. -
Haeodumu npuxiadu CHHTETUYHUX BHCOKOMONEKYNSPHHX PEYOBUH I
MoJIMEPHHUX MarepianiB.Ha.IXHIH OCHOBI; PIBHAHb peakUiii mojiMepusalil i
MoJTiKOH/IeH AT, ' ' _
Pospisnusmu. peakuii nosimMepuszauii 1 MoMiKOHAEHCANIl, IUIacTMacH,
Kay4yKH, TYMY Ta CHHTETHYHI BOJIOKHA.
[lopignioeamu NpUpo/IHi, IITY4HI | CHHTETHYHI BOJIOKHA, IIaCTMACH.
Crkaadamu  pIBHAHHA  peakuid  mnoniMepusanii 3 YTBOPEHHSIM
HAMBAXJIMBIMIMX MOJIMEPIB (NOIIeTHICHY, NOJINPOILIEHY, MOTICTHPEHY,.
TOJIIXJIOPOBiHIMY, . MoiTeTpadIyopoeTHieHy);, peakuiil nonikoxnexcauii 3
YTBOPEHHSM - | TPHIIENTHIIB.
- - Bacmocoeysamu 3HAHHS NIPO BIACTUBOCTI NOMIETHIIEHY: BIIHOIIEHHA /0
HarpiBaHHs, pPO3YMHIB .KHCJIOT, JIYriB y KOHTEKCTI MHOro 3HA4YCHHA B
CYCIiNAHOMY TOCIIOAAPCTBI, MOOyTi.
. Vemanoenoeamu TPHUMHOBO-HACTIAKOBI 3B SI3KH
6y/10BOIO, BIACTHBOCTAMH Ta 3aCTOCYBAHHAM MOJIMEpIB.
Obipynmosysamu.3acTOCYBaHHS [10TIMEPIB, 30KpeMa MOJIETHNIEHY, HOro
BJIACTHBOCTSIMY. T2 3HAUEHHSI MTOJiIMEPIB y CTBOPEHHI HOBHX Marepiaiis.
Pobumu éucHogku Mpo BIACTHBOCTI TMOTIMEPIB HA OCHOBI OYZOBM iXHIX
MoJIeKysl 1 mpo OymoBy moiiMepis Ha OCHOBI IXHIX BIacTHBOCTEH Ta
PE3YJIbTATIB CIIOCTEPEIKEHB.

MIDK  CKJIAIOM,

3.6. YiaranHeHH# 3HA

Hb PO OPraHi4YHi CNOJIYKH

YCTaHOBICHHS TCHETUYHMX 3B A3KIB MDK pI3HHAMH KIacamu
OpraHiv9HUX CIIOJYK : :

IosacHro6amu TpHYAEY GaraTOMaHiTHOCTI OPraHi4HUX PEYOBHH.

Hagooumu npuxniadu TOMOJOTIB Ta 130MepiB; CHOJYK i3 HPOCTHMH I
KpaTHHMH 3B’ SI3KaMH; 13 PI3HHMH XapaKTepUCTHYHUMH (PyHKLIOHATEHUMH)
rpylamu.

Po3pisnusmu ~OprafiyHi .CIIONYKH 3a HAJIEXKHICTIO /10 BLANOBIIHUX
TOMOJIOTIYHHX PAAIB. ' :

Crkaadamu piBHSHHS peakiiii — B3a€EMONEPETBOPEHb OPraHiYHHUX CIIOJYK
PI3HHX KJIACIB.

ITopisnioéamu XiMiuHi BIaCTHBOCTI OPraHivHUX CMOJIYK PI3HUX KJIACIB.

Yemaroemosamu 3B’A3kM MK CKJIaJIOM 1 XIMIYHHMH B/JacTHBOCTAMH
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OpraHidHMX CHOJYK pPI3HHX Kiacis; Mik Oy[0BOKO MOJIEKYy]l OpraHiYHHX
CHOJYK Ta X 3/aTHICTH BCTYIIATH B peakilii NEBHOrO TUMY; MDX KilacaMu
OpPraHiyHUX CIONYK.

O61pyHmoeysamu BAKOPUCTAHHA OPraHIuHKX CIOJIYK 3a/IesKHO BiJ IXHIX
BJIACTHBOCTEH; 3HAYEHHsA OpPraHiYHHX PpEeYOBHH Yy CTBOPEHHI HOBHX
MarepiaiB.

4, O0uuncaenus B ximii

4.1. | Poss'gsyBanHs 3agad | QopmynH Ans. OOYHCIEHHS  KLIBKOCTI Yemanoenosamu Ximiuny (GopMyly CIONTYKH 3a MacOBHMH YacTKaMH
3a XIMIYHHMH PEYOBHHM, KITBKOCTI YaCTHHOK Yy TEBHIH.| €JE€MEHTIB, 0 BXOJATH  J0 1l CKJamy; 3a 3araibHOK (QOpMYIOI0

bopmynamu 1 Ha KIIBKOCTI ~PEHOBMHH, MAacOBOI YacTKH | FOMOJOTIYHOrO psily Ta TyCTHHOIO ab0 BiTHOCHOI I'YCTHHOFO.
BUBEJCHHS (OPMY/IM | €leMeHTa B CIOJYLI, BiAHOCHOI T'YCTHHH Obvucmoeamu BIAHOCHY MOJIEKYJSIDHY Ta MOJISDHY MacH pE4OBHHH,
CIOJIYKH - rasy, BHBEIEHHA (OPMYIM CHOMYKH 3a | KiTbKiCTB YaCTMHOK (aTOMiB, MOJIEKYJI, OHIB) y MeBHii KiIbKOCTI pedoBHHH,
MacOBHMH YacTKaMU €JIEMEHTIB Maci pe4oBHHH, 06’eMi razy; mMacy ta 06’eM HaHOi KIIBKOCTI PEYOBHHH 1
o el e KITTBKICTH PEYOBHHY 32 BIZIOMOIO Macoko Ta 06’ eMom; 06’em nanoi Macu abo

: KUIBKOCTI PEYOBHHHM ras3y.3a H. y.; BUIHOCHY I'YCTHHY rasy 3a iHIIHM ra3oM.
4.2 Bupaxenus GQopmynu s - OOYMCIIEHHS  MAacoBoi | . - Of6uucnoeamu MacoBi Ta 06’ eMHI (JUist raziB) YaCTKM PEYOBHH Y CyMilui;
KLIBKICHOTO cKtany . . | (00'eMHOT) ‘HacTKH KOMIOHEHTa B CYMIII, | MaCOBY HacIKy CIACMEHTa y CHomymi 3a ii ¢opmyolo; MacH ereMeHTa B
po3unHy (Cymimi) | MacoBOI 4aCTKM PO3YMHEHOI PEYOBHHH. - | ‘CKJIaAHiH peqOBHHI 38 HOr0 MacoBOI YacTKOIO; MAacOBY YacTKY PO3YMHEHOI
' 5 pPEYOBMHH B ' pO3YMHI; Macy (00’eM) pO3uMHY Ta pO3UYHMHHHKA, Macy
pO3UMHEHO] peYOBHHH.
4.3. | Po3s'szyBaHHs 3aga4. | AJITOPUTMH ~ pO3B'SI3yBaHHA  3aJa4 .3a Yemanosnioeamu ximiuny $opmysty pedoBHHE 3a Macoro, 06’emom abo
3a PiBHAHHAMH pIBHSIHHSM  peakilii; BiJHOCHHMH BHXIiJ | KiBKICTIO peYOBHHH peareHTiB abo MpOIYKTIB peaKLii.

peakmii IPOJYKTY peaKiii Ob6uucnoeamu 3a pIBHSIHHAM XIMIYHOI peakilil KUIbKICTh PEYOBHHH, Macy

Ta 00’eM rasy (H.y.) abo KUIBKICTb pPEYOBHHU peareHTy/NpoLyKTy 3a
BIZIOMOIO _ KiJIBKICTIO pPEYOBHHH, Macoi, 00’eMoM (m1s rady) iHImoro 3
peareHTiB/IPOYKTIB; 38 PIBHAHHAMH peakiliii 3 BHKOPHCTAHHAM PO3YHHIB i3
IIEBHOIO MACOBOI0 YaCTKOK PO3YMHEHOI PEYOBMHM; BIJIHOCHHH BHXI]
MPOAYKTY Ppeakiii; KUIbKICTh pevdoBHHH, macy abo 00’eM MpPOAYKTY. 3a
piBHﬂHHHM XIMIYHOT peakitii, AKIO OAMH i3 PEareHTiB B3ATO B HAUIMLIKY;

| 06'eMHHX BiJTHOIIIEHH a3iB 3a XIMIYHMMHU PIBHSHHSME; KIIBKOCTI peYOBUHH,

MacH a0o 00’eMy 3a KINBKICTIO pevoBHHM, Maco abo o0’emMoM peareHry,
IO MICTHTH TI€BHY YaCTKY JOMIILOK.

Pose'szyeamu  kombinoBaHI 3ajadi
QITOPHUTMIB).

(moenHanus He Oinbime JABOX
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JOIATKH

TaGaunsa po3uHHHOCTI OCHOB, KMCJIOT, aMPOTePHHX FpoKcHis i coneif y soai 3a 20-25 °C

P p p P M M p H H H H H H H H H - -
P P M P p M M M M P p P M H M p p p #
P P P P p p P P p P P P P P M p P H P
P P p P P P P p p P P p P p p P H M
P P P - P P p p P P P P P P - M - p H M
P p p p P # # p # # H H H # H H H H H
P p p P P P M "M - - |- p M M - M - M H #
p P p P ¢ p M H p p p p P p M p p M p
P p p P P P P P p P p p P p p P | P P | P
p | p M -p p | M H H " H H H M H H H # H H #
p p p p P M H H - - H H H - H # M M -
H -~ H p p | n H H - - H H H - H - H H -
p P p P p P Y P % P p p P - p P p P p

YMOBHI MTO3HAYCHHA: «p» —~ PEOBHHA POIUMHHA (PO3uMHHICTE Binbute | I peuoBHHu v 100 r poan);

«M» — PEYOBHHa MaJIOPO34MHHA (po3unHHicTs — Bia 1 10 0,001 ry 100 r Boawn),
«H» — PEYOBHHA PAKTHTHO HEPOIHHHHA (pozumnnicTE — MeHme 0,001 ry 100 r poan);
«—» — PEIOBHHA HE ICHYG

© «ff» — pSUOBHHA ICHYE, aJle Pearye 3 Bojaoo; 1i po3thHiCT5 BH3HATHTH HE MOYKHA.

PAa akTHBHOCTI MeTAJIIB

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (Hz) Cu, Ag, Hg, Pt, Au
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__HalinowmupeHiwi HazBM Ta cKJIaJ JeAKHX HEOPTaHIYHHX PeUOBHH, cymilned Ta minepais

Hatinowmpenima Ha3Ba peHoBUHH abo

XiMiuHa (opmyna peuoBHHM 860

HaiinomuHpeHima Ha3sa pe4osHHH abo

XimiuHa dopmMyna pedosunH abo

cymiuni KOMIIOHEHTA (KOMIIOHCHTIB} CYMilLi cyMili KOMICHEHTA (KOMIOHEHTIB) CyMilli
KyXOHHAa (KaM’qHa) Cillb NaCl CipKOBOJEHB H;S
KaycTHYHA cOua NaOQH cipancTnii ras SO,
KAABHHUHOBAHA cOaa Na:C0O; YyagHui ras CO
KpUCTaniYHa coaa N32,COy 10H20 IBECEIQUHI ra3 N.O
[HMTHA (XapuoBa} coaa NaHCO; TpHT FeS,
HaTpiiiHa cemiTpa NaNQs; MiZHHH Kynopoc CuSQ, - 5H;0
KaJTiiiHa cenitpa - KNGO 3aizHHHA Kynopoc FeS0, - TH;O
aMiayHa ¢eniTpa NHiNO; NepekHe BOIHIO H>0: (BoaHHH po3YHH)
HaATHD NH,CI H0JHA HACTOSHKA I (cnupTORKHA po3uMH)
noTam KoCO; HAIIATHPHHH COHPT, aMOHIAYHA BOAA NH; (BoaHH# po3unH)
Kpeiina, MapMyp, BaTIHAK, KATBITHT CaCO PO3HHHHE CKNO Na,Si0;
HEranieHe BaIHo Ca0 KPEMHik (HaTiBIpoBIAHNK) Si
ramig¢He BarnHo Ca(OH); KBapli, KBAPLEBHI MICOK §5i0;
BaNMHAHA BOJA Ca(OH); (soanuii po3vnH) CKIIO (BIKOHHE) Na;O - CaQ - 6810,
KOPYHI AlOy XJIOpHa Bofa Clz (BOOHWI pO34MH)
ONEVM poaunH 503 vy H80, 6poMHa BoJa Br; (BogHHiT po3uLH)
rine CaS0, - 2H,O Gepronerosa ¢ink KClOs
anebact CaS0, - 12 H0O MapraHUiBKa KMnO4
CYXHil nip CO; (TBepaHii) Kassuii kapGia Cas

Haiinomupenimi Ha3BH Ta ¢KJIaJ JeAKHX OPTaHiIHHX PeSOBHM Ta CyMilueH

HafinourdpeHiia Hasga peuosnHu abo

XimivHa dpopmyna

Hajinownpenia Ha3ea pe4oBUHH

Ximiuna ¢opmyna

cymili
GonoTaUil ras, pynHukoBHit ras CH4 Kapfonopa KHCNOTa CsHsOH
iz0b6yTan {CHa)CHCH; MYpallliHa KHCHOTA HCOOH
i200KTaH (CH3)sCCH,CH(CH3) OQUTOBA KHCOTA, AleTATHA KACTOTA CH;COOH
i3onpeH CH;=C(CH3)CH=CH: MOJIOYHA KHCAOTA CH;CH(OH)COOH
xaopodopm CHCl; L{aBICBa KHCIOTA HOOC-COOH
BiHiNXN0pHA CH=CHCI CAKKOHOBA KHCJIOTA HOCH(CHOH),COOH
METMJIOBHHA CHPT, JEPeBHUHA CMUPT CH:OH coplit HOCH»(CHOH).CH-QOH
€THNOBHIA CTIHPT, BUHHUI COIMPT C:;HsOH TiLHH NH-CH,COOH
MypamuAuii ankierig, popmaneierin HCHO anaHin CH;CH(NH:)COOH
hopManin 36—37% posuun HCHO KIiTKOBHHA {CsH1005)n

(?_ﬁp/exrop NENApTAMENTY

3aranbHol cepennsol Ta QOUKINLHOT ocBiTy

¥O. I'. KoHouenxo
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