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3ATBEP/IDKEHO
Hakas MiHicTepcTsa OCBiTH i HaykH YKpaiHi
sin 6 06 2018p.Ne 696

IIporpama 30BHIUHBEOr0 HE3AJIEKHOTO OLHIHIOBAHKA 3 XiMii

.. IlporpaMa npusHaveHa Ans NPOBEAEHHS 30BHILIHEOTO HE3aAeXHOTO OLHIOBAaHHA 3 XiMil moynHatouu 3 2020 poky. -
['010BHOIO METOK NpOBeNeHHS 30BHINIHBOTO HE3aNIEXHOTO OLHIOBAHHS € 00'€KTUBHE Ta HeyrnepelkeHe OLiHIOBaHHS P

UILO1
HaBYaJIbHHX HOCATHEHb OCI0, sIKi 3aKiHYMIM 3aKmaj 3arajibHOi CepelHbOi OCBITH | BUABHIM OaXXaHHS BCTYNMHTH [0 3aKnaly B
OCBiTH YKpainu.

30BHIIIHE ‘HE3aNeXHE OUIHIOBAHHS 3aNPOBA[UKEHO 3 METOI0 3a0e3NeYeHHs KOHCTHTYWIKHOro mpapa rpoMajsH Ha
AOCTYN A0 BHILOT OCBITH.

30BHIIIHE HE3aNeXHE OLIHIOBAHHA 3 XiMil — croci6 nepesipku:

® 3HAHHSA YYHAMH HaWBaXIUBILINX 3aKOHIB 1 TEOpiil XimiT;

. BOJIOAIHHA XiMIYHOK MOBOIO, BMIHHS KOPHCTYBATHCS HAa3BaMM I CHMBONAaMM XiMIUYHHX €JIEMEHTIB, ‘Ha3BAMH npocTuX 1
CKJIaRHUX PEYOBHH; . ..

* BMiHHA CKNAJaTH XiMiuHi Gopmynu i piBHSHHS XiMiYHHX peakuiit, po3B'a3yBaTH PO3PaxyHKOBI Ta eKCliepHMEHTaNBHI 33121l

* PO3yMiHHA 3B'A3KY MDK' CKNanoM, 6ynoBo0, GisHYHMMH i XiIMiYHHMH BIAaCTHBOCTAMH PEHYOBHH, COCO0AaMH X oiepKaHH,
rajgy3saMH 3aCTOCYBaHHS,

* 3HaHb PO HAKBAXIMBILII NPUPOJHI Ta LUTYYHI PEYOBHHU, X GYA0BY, CIOCOOH OJEPXKAHHSA Ta rajysi 3aCTOCYBaHHS;

® PO3YMiHHS HAayKOBHX OCHOB MEBHUX XIMIYHUX BUPOOHULTB;

¢ 0GI3HaHOCTI 3 NEAKUMH €KONOTIYHMMHU NpobaeMamy, MOB'I3aHUMHE 3 XiMI€I0;

® pO3yMiHHA poni XiMii y po3s'ssanHi rmobansHuX npobieM MOACTBA.

[IporpamMy st 30BHILIHBOrO He3aNEXHOrO OLIHIOBAHHA 3 XiMii po3pobieHo Ha ocHOBI Jlep>XKaBHOrO CTaHAApTy 6a30B0i i

OK
MOBHOI 3arajbHOi CepefHBOI OCBITH, 3aTBepIKEHOro nocraHoBow Kabinery Minictpie Ykpainu Bix 23 nucromaga 2011 pOKY
Ne 1392.
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Marepian mporpamMi /Ui 30BHILIHBOTO : HE3ANEXKHOTO OLIHIOBAHHSA PO3MOAINIEHO HAa HOTHPH TEMaTH4Hi ONoKA: «3arajibHa
XiMisi», «HeopraHigna XiMis», «Opratidna Ximis», «OGUMCIeHRS B XiMii», SKI B CBOIO Yepry po3moOAUIEHO 32 po3linaMH i TeMamu. Y
KOXHOMY. PO3JiNi -TepesliueHo 3MICT HaBYAIBPHOIO Matepiany, SKUM MalOTh BOJIOGITH YYaCHHKH 3OBHIIIHBOTO HE3AIEKHOr0
OLIIHIOBAHHS.

Y nepeniky BUMOT, HaBeIeHUX y CTOBNMUHKY «IIpeaMeTHI BMiHHA Ta pe3y/ibTaTH HABYANBLHOI AiANBHOCTI» AETANEHO PO3KPUTO
00cAr BUMOT JI0 3HaHb, YMiHb, Pe3yNbTATIB HABYAILHOT AIIBHOCTI 3 KOXKHOTO PO3NINY 1 TEMH.

Y nporpaMi a/s 30BHILIHEOrO HE3aJIEXHOrO OLiHIOBAHHS 3 XiMil BUKOPHCTAHO HOMEHKIIATYpy XIMIUHHX €/IEMEHTIB i pe4OBHH, a
TakoX TepMiHonorito, Aki sianosinaiote JCTY 2439-94: Enementr ximiuni, pedoBunn mpocti. Tepminu Ta BH3HaueHHs. — K,
JepxcnoxupcTanaapT Ykpaind — 1994, L{poro ctanaapty 6yne AOTPEMaHO 1 B 3aBAAHHSIX TECTY 3 XiMii.

Ha3Bu opraHiyHUX CIIOJIYK BiZIIOBiAAIOTE OCTAHHIM pexome}mauiﬂM TUPAC.

Y nporpaMi AJis 30BHILIHBOIO HE3aNEKHOTO -OLIHIOBAHHA 3 XiMil BUKOPHCTAHO CKOPOYEHHS «H. y» — HOpPMalbHI yMOBH
(temmneparypa 0 °C, tuck 101,3 xITa a6o 760 MM pT. CT.).

BignoBigHO o0 MDXHapOAHUX crafmaprm JU14 NO3HAYeHHA KiNIbKOCTI PeUOBHHU MOXHA BHKOPHCTOByBaTPI nitepu n abo v. Jlna
NO3HaY€eHHA TeTUIOBOro edieKTy peakuii ¢iig BUKOPUCTOBYBATH No3HadeHHs «AH».

I[Tlin yac MArOTOBKM 10 30BHILIHBOrO HE3aJIEXHOIO OUIHIOBAHHSN 3 XiMii. pEKOMEHAOBAHO BHKOPHCTOBYBATH MOBIJHHMKOBI
Tabmulli, AKi HaBefeHO y JoaatkaX «PO3YMHHICTH KMCJOT, Coieil, OCHOB Ta aMpOTEpHUX TiAPOKCHAIB y Boai 3a 20—25 °C», «Pin
aKTUBHOCTI MeTaniBy, «Halnomwupenimi Ha3By Ta CKIaa AeSKHX HEOPraHiYHMX pedoBHH, CyMilleil Ta MiHepanipy, «Haiinomupeniui
Ha3BU Ta-CKJIAJ AESKHX OPraHIYHHX PEYOBHH Ta CyMilll€ii».

l Ha3sa po3ainy, TeMi | 3MicT HaBYaNbLHOTO MaTepiany | TIpeaMeTHI BMIHHA TAa Pe3yAbTATH HaBYAJAbLHOT AiABHOCTI
1. 3aranbna ximis
1.1 OcHOBHI XiMiyHi [TonATTA pevoBuHa, disH4He Tino, marte- | 3anucyeamy Ximiuni GopMynu peqoBHH, rpadiuni (CTPYKTYpHI) GopMyIH

nonarta. PedoBuHa | pia, npocta pedoBHHA (MeTan, HeMETA), | MOJIEKYIL.

CKIafHa PEYOBWHA, XIMIYHHH eneMeHT; | Pospizuamu (i3uyHi Tina i pedoBHHM; NpoCTi Ta CKAafHi PEHOBHHK;
HaHAPIOHIlI YaCTHHKK PEYOBMHH — aTOM, | €1€MEHTH | IPOCTI PEHOBHHM, MeTand i HEMETAld, ATOMH, MOJIEKYNH Ta
MOREKya, HoH (KaTioH, aHioH). Di3KyHI Ta | HoHM (KaTIOHH, aHIOHHK); QisHYHI Ta XIMiyHI BIACTHBOCTI pedoBHHM; Qi3HYHI
XiMi4Hi BnacTHBOCTI peuoBMHH. Cknapn | sBHINA Ta XiMiYHI peakuii; HalnpocTilmy Ta iCTUHHY GOPMYHU CIONYKH.
PeHOBHHM (fAKicHWH, KinbKicHuit). Banent- | Ckaadamu Qopmyan 6GiHapHUX CHONYK 3a 3Ha4YEHHAMH BaJEHTHOCTI
HICTh  XIMIYHOTO efneMeHTa. XiMiyHA | eNeMEHTIB.

(wafinpocTimma, ictuHa) 1 rpadiuHa | Awanizysamu AKiCHMI (eneMeHTHHH) i KiIMBKICHUI CKiaX peYOBHHH 32 11
{cTpykTypHa) dopmyns. DizH4He SABHLIE | XIMIUHOK GOPMYIION.
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Ta XiMiYHA peaxuis. BiasocHi aroMHa i
MoneKkynasapHa (QopMyaBHA) MacH, MONSp-
Ha Maca, KUIBKICTh -PeYoBHHH:. OnuaHuLi
BUMIPIOBaHHA KUTBKOCTI PEYOBHHH,
MOAAPHOI MacH, MOJApPHOro 00’eMy;
3HQYEHRs TEMOEpaTypH H TUCKY, SKI
Bi/NOBIZAIOTE HOPMANbHMM YMOBaM (H.
y.); MONspHuit 06’eM rasy (3a H. y.). 3akoH
Aporazpo; 4ucno Asoragpo. CepeaHs
BiJHOCHA MOJIEKYNspHa Maca DOBITpS.
Macoga yacTka e1eMeHTa y crioJyLi.

Buznavamu BaneHTHICTH e:ieMeHTIB 3a popMynamH O1HapHUX CAOIYK.

Obuucniogamy CepeaHiO BiAHOCHY MONEKYJASpHY Macy MOBITpA, MacoBy
‘JacTKY ‘€IEMEHTA Y CHOMYII, Macy eneMeHTa y CKMaAHii PeYoBMHi 3a HOre
MAacoBOIO YaCTKOIO.

XiMiuHa peakuis

XiMiyHa peaklis, cxema:peakuii, XiMiuHe
PIBHAHHA. 3aKOHH 30epe)keHHs: Macd
PEYOBHH MiA uac XIMiyHOI peakuil,
00’eMHHX CMiBBIAHOINCHDb ra3iB y XiMidH1H
peakuii. 3oBHimHI edekTh,.. . 1o
CYNpPOBOMXYIOTE XiMIUH1 peakuii. . Tumu
XIMI9HUX peakuiii. Knacugikanis
XIMIYHMX peakuiifi B OpraHidHiid XiMmii
(npuenHaHHA, 3aMILNEHHS, BiAUIEIINEHHS,
i3oMepu3auii). Tennosuil edekT XiMiuHOI
peaknii, Tepmoximiune piBHsHus. [lonsrTsa
OKHCHHK, BiIHOBHHK, OKHCHEHHH,
BiAHOBJIEHHA. ["anbBaHIYHHN  €NEMEHT.
HlIpuaxicts XiMiuHol peakuii. Karanizatop.
BnauB pi3HMX YHHHUKIB Ha LIBHAKICTS
XiMiqHOT peaknii. XiMiuHa piBHOBara,
npuHLKn Jle Llarense.

3anucysamu cxemu peaxuiii, XIMIYHI # TepMOXIMIYHI PIBHAHHA,

Po3pisuamu TUNM peakuwii 3a KIABKICTIO peareHTiB i MpOAYKTIB. (peakuii
CMIONYYEHHS, po3knaay, oOMIHY, 3aMilligHHA), 3MIHOIO CTYMNEHA OKHCHEHHA
eneMeHTIB (peakuii OKHCHO-BiHOBHI Ta 0e¢3 3MIHM CTYMEHS OKMCHEHHs),
TeNNOBMM edekToM (peakuii €eK30TepMiuHi, CHAOTepMiuHi), HaMpAMOM
nepebiry (peaxuii o6opotHi, HeoOOPOTHI); 38 YYacTIO OpraHiYHHX CHOMYK
(3aMiLlleHHA, TPMEAHAHHA, BIAWEIUICHHS, 130MepH3anii).

Ananizyéamu BIJIUB TNPUPOAM pEareHTiB, IX KOHUEHTpalii, BelTMYHHH
MOBEPXHi iX KOHTAKTY, TEMIICPATYPH, KaTali3aropa Ha IMBHAKICTE XIMIYHOL
peaxuil; npouecH, 1o BiAOYBaIOTLCSA NpH poGOTI raibBaHIYIOTO €JIEMEHTY.

Busnayamu B OKUCHO-BiHOBHIN peakilii OKHCHHUK | BIAHOBHMK, MpOLECH
OKHCHEHHs Ta BIAHOBNICHHS.

Buxopucmoeysamu MeToj eneKTpoHHoro OanaHcy s MNEPeTBOPEHHA
CXEMH OKHCHO-BIAHOBHOI peakilii Ha XiMi4HE piBHAHHA.

3acmocosyeamu 3akoH 30€pe)KeHHS MacH PeyOBHH MJIA NEPETBOPCHHA
CXeMM peakuii Ha XiMiuHe piBHAHHA, npuHumn Jle Ulatense wis BusHauYe€HHA
HANpPAMY 3MILICHHS XiMI9HOT PIBHOBArH.

Bynosa aTomis 1
NPOCTHX HOHIB

Cknap  aroma  (s3po, eNIEKTpOHHA
obonoHka). IloHATTS HyKnoH, HyKknia,
130TONM, [MPOTOHHE WYHCNO, HYKIOHHE
4HCI0, OplITaib, €HEPreTHYHI piBeHb 1
migpiBeHs,  cmapeHi W HecnapeHi
eeKTPOHH; pafiyc aroMa, IPOCTOTO HOHA;
OCHOBHHH 1 30yIKeHMHi CTaHH aTroMa.
®opmn s- 1 p-opbitaieii, poaMiiuesHs p-
opbitaneit y npoctopi. IocnimoBuicTh

3anucyeamu ta posniznagamu enekTpoHHI GopMYyIH aTOMIB | IPOCTHX HO-
HiB enemeHTIB No 1—20 1 26 Ta ixui rpadiuHi BapiaHTH, aTOMIB HEME-
TaMi4YHHX €JEMEHTIB MaJIUX NePIiOiB Y OCHOBHOMY 1 30YKEHOMY CTaHAX.

Po3pisnamu BaNneHTHICTD 1 CTYRIHE OKHCHEHHS €JIEMEHTA.

Crxradamu GopMynH CHONYK 3a CTYNEHAMH OKUCHCHHS eJIEMCHTIB.

Hopisniveamu MOXIHBI CTYNEHI OKUCHEHHS HEMETaliYHMX eJNEMEHTIB
MaJIMX TEPIOAIB, 110 3HAXOAATHCA B OJHIM TPYMi, Ha OCHOBI €ACKTPOHHOI
Oy0BH iXHIX aTOMIB; padiycd aTOMIs | MPOCTHX HOHIB.

Ananizyeamu 3MiHM pafilyCiB aToMiB Y TNepiojax i MArpynax, 3B’430K
. 3
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3alI0BHEHUSA €NEeKTPOHAMH €HEepPreTHYHMHX
PiBHIB | MAPIBHIB-B aTOMax eneMeHTIB Ne
1—20 i 26, eneikTponHi .pOPMYJIH ATOMIB. i
NPOCTHX HOHIB eneieHTiB Ne 1 —201 26 T1a
ixHi rpadiuni BapiaHTH. BaneHTHi cranu
eneMeHTiB, CTyniHb OKMCHEHHS €leMeHTa

B peyoBHHI. MOXINBI CTyNEH] OKUCHEHHS:

HEMETANIYHUX €NIEMEHTIB MaJIuX HEePIoAiB.

KITBKOCTI C/IEKTPOHIB ‘HA 30BHIIIHLOMY PIBHI 3 Xapakrepom eneMeHTa
(MeTaniyHuM, HEMETANIYHAM), THIIOM TIPOCTOT PEYOBHHH (METal, HEMETal),
KHCJIOTHO-OCHOBHHM XapakTEpOM OKCHMAIB 1 TiJpPOKCHAIIB, BiAMIHHOCTI
eNEeXTPOHHOI OYI0BH aTOMIB $-, p-, d-enemeHTiB (Depym) 1-4 nepioais.
Busnauamu cxnaz anep (KiTbKICTh TIPOTOHIB | HEHTPOHIB Y HYKJIM) i ene-
KTpOHHHX OBOMOHOK (€HepreTMYHMX piBHIB Ta MiAPIBHIB) B aToMax ene-
MeHTiB Ne 120 i 26, 3aransHy KinbKiCTh €JEKTPOHIB i YHCIIO €NEKTPOHIB Ha
30BHILIHEOMY €HEpreTHYHOMY piBHI aToMiB eneMeHTiB Ne 1—20 1 26,
O6uucniosamu CTYTHb OKHCHEHHS €NEMEHTA Y CMOSYL,

14

[TepioauvHuii 3aKoH i
nepioguyHa cHcTeMa
XIMIYHUX EJIEMEHTIB

[Tepionuynnit 3akoH (cy4yacHe Gopmyno-
BaHHA). CTpyKTypa KOpOTKOro i AOBLOro
BapiaHTIB MePIOAHMYHOT CHCTEMHU; TIEPIOAH,
rpynu, niarpynu (rosoBHi (A), nobiuni
(b). [TIlporonHe -4HCnO - (MOpSAKOBHE,
aTOMHUH  HOMEp  €leMEHTd), Micue
METANMYHHX 1 HEMETATIYHUX eJEMEHTIB Y
NepioAMYHIN CHCTeMI, Nepioaax i rpynax;
NyXHi, IHEPTHI €NEeMEHTH, TaJloreHH.
IlepioauyHicTs . 3MiH BIIaCTHBOCTEH
€JIEMEHTIB Ta IXHIX CHOJYK Ha OCHOBI
yABNEHb Npo OYNOBY aTOMiB.

‘BH3HAYEHHA . BIACTHBOCTEH eneMeHTa (MeTamiuHuii abo HeMeTalivHMi

Po3pisuamu B nepiofHYHIN cucTeMi mnepiond, rpynu, ronosni (A) Ta
no6iuni (B) niarpynu; MeraniyHi Ta HEMETATIYHI €IEMEHTH 3a MicUEM iX ¥
MEePIOAMYHIN CHCTEMI; JTYKHI, IHEpTHI €IEMEHTHU, TaJIOTEHH.

Buxopucmoegysamu ingopmauio, 3aknaaeHy B MepioauuHii cucteMi, ans

eNEeMEHT), MaKCHMaNbHOIO 3HAUEHHs HOTO BANEeHTHOCTI, BNACTHBOCTEH
NpocTOi peyoBHHH (METal. abo HeMeTan), XIMIYHOIO XapaKTepy OKCHIIB,
TAPOKCHAIB.

Aunanizysamu 3MIHH BAACTHBOCTEH NPOCTHUX pPEYOBHH Ta KHCIIOTHO-
OCHOBHOT'O XapaKTepy OKCHMAIB i IAPOKCUAIB 3aNeXHO Bil MiCUA €JEMEHTIB
y nepionax, MiArpynax, npu nepexoi Bif OHOTo Nepioay AO iHLIOro.

1.5

XiMiuHUH 3B’ 430K

OCHOBHI - BHAM  XIMIYHOTO . 3B’S3KY
(HonHUM, KOBaJICHTHUH, BOJHEBHH,
Mmetaniynuii). OOMIHHHE -Ta AOHOPHO-
aKuenTOpHUA  MEXaHI3MHM  YTBOpEHHA
KOBAJIEHTHUX 3B’ A3KIB. IlpocTui,
NOABIMHHH, nNOTPilHMH, mnONAPHMIT Ta
HEMONAPHHUI KOBAIEHTHI ~ 3B A3KM.
EnextponeratuBHicTE eneMeHTa.
Enextponna topmyna MOJIEKYJIH.
PeyoBHHU aTOMHOT, MONEKYJIAPHOT, HOHHOT
6ynosu. Kpucraniunui 1 amopdruii crann
TBEPAKWX pedoBMH. THMHM KpUCTAMIYHHMX
IpaTok (aTOMHi, MOJEKyJsIpHi, MHOHHI,
METaniyH1). 3anexHICTh dbi3znuHux
BJIACTHBOCTEH PEYOSHH Bl IXHBO1 By10BH.

Hasooumu npuxnadu pevyoBUMH i3 Pi3HMMM BHAAMH XiMIUHOTO 3B A3KY,
aMOpQHHUX | KPUCTANIYHAX PEYOBHH.

[Toacwioeamu  6idminnocmi B MEXaHI3Max YTBOPEHHsS KOBaJI€HTHHX
3B’A3KIB Y MOINEKYNi aMoHiaky Ta #OHI aMoHiK; MiX aMopdHUMH i
KPUCTAIYHUMH PEHOBHHAMH.

Po3piznsmu OOMIHHMI Ta AOHOPHO-AaKUENTOPHHH (KaTiOH aMOHIIO)
MEXaHI3MH YTBOPEHHS KOBAJIEHTHOTO 3B’ SI3KY.

Cxradamu €neKTpOHHI GOPMYNH MOJIEKYJ, XiMiYHI QOpMYJIH CNONYK 3a
3apsAaMu HOHIB.

Yemanosmoeamu BHAM XIMIYHOrO 3B°3Ky B PEYOBHHAX 3a IXHIMH
dbopMynamH.

Busnauamu npocTi, NOABIHHI,
KOBAJICHTHI 3B’ A3KH M)XK aTOMaMH.

IIpozno3yeamu BUA XIMIMHOTO 3B’ 43Ky B CIOMYLI, MOXJIMBICTh YTBOPEHHA
BOZHEBOTO 3B’A3KY MiX MoJexynamu, (isu4Hi BIacTHBOCTI PeUOBHH Ha
OCHOBI iXHBOI OynoBM Ta OyAOBY pPeuOBHH HAa OCHOBI TXHiX Gi3HUHHX

MOTpiiiHi, MOMApHI Ta HEmOMApHi

4
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EJACTHBOCTEH (TUMY KPUCTANIIMHHX I'PATOK).

Oyiniogamu Ha OCHOBI GYNOBH MOJEKYN BOAM i CHUPTIB MOXIHBICTH
YTBOPEHHS BOAHEBOr0 3B’M3KY MK MONEKYJaMH BOAM, OpPraHiYHHX
PEYOBHH, BOAH 1 OPraHiYHUX PEYOBUH,

1.6 CyMillli peyoBHH.
Po3uunmn

CyMiun oAHOpiAHI (PO3YMHU) Ta HEOAHO-.
piaHi. TIOHATTA MpO AUCIEPCHI CHCTEMH.
Konoimui Ta ictunHi pozuyunu. Cycnesii,
emynecii, aeposoni. Macosa  i. 06’eMHa
(ans rasy) 4acTKM PEYOBHHH B CyMimni.
Meroau poaninenHs cymiueii (BiacToro-
BaHH#A, (QiNbTpyBaHHA, LEHTPUYryBaHHS,
BUMAPIOBAHHA, AUWCTHIALIA (MeperoHka).
bynosa Monexkynu Bogu. [ToHATTS po3umH,
PO3UMHHHUK, PO3YHHEHA “~ DPEYOBHHA,
KpHCTanoriapar. Po3yuHHICTE pe4yoBHH, il
3AIEKHICTL ~ "Bl  PI3HUX ~ YMHHHKIB,
HacuueHni # HeHacH4eHi, KOHIEHTPOBaHI i
po3BeficHI po3unHH. Macopa 4acTka pos-
YHHEHOI PEYOBHHH Y po3yunHi. Enextpomir,
HeenekTpomit. EnexrponitTuuna aucouia-
Ui, CTYHiHb €NEKTPOMITHYHOI AHCOLALIT.
Honuo-monexynspHe . piBHAHHA. " Peakuii
06MiHYy MiX eneKTpONiTAMH Yy PO34MHI.
Bomuepuit noxasuuk (pH). 3abapeneHHs
iHMKaTopiB (yHiBepcansHOTO, QeHondra-
NE(HY, METHIOpaHXY) B KHCJOTHOMY,
NY>KHOMY 1 HEHTpaNbHOMY CepellOBHINAX,
3HayeHH1 pH IS KOXHOTO cepeacBHInA.
Iigponis coneit. SkicHi peakuii Ha Aeski
fioHu.

Haeodumu npuxnadu KONOIOHMX T4 ICTHHHHX PO3YHHIB, PO3YWHHUKIB,
CyCTeHsiii, eMyJbciii, aepo30IIiB, ENEKTPONITIB | HEENEKTPONITIB, CHIIBHHX i
cnabKuX eNeKTPOIITIB, KPHCTATOTIAPATIB.

Pospiznsmu ofHOpiAHI TA HeOHOPIAHI CyMitni Pi3HUX THHIB; po3daBieHi,
KOHLEHTPOBAHi, . - HACHYEHI, HEHACHYeHi pO3YMHH; CNeKTPoliTH H
HEENEKTPOJIITH, CHIIBHI Ta cNabKi eNeKTpOTiTH.

QOdupamu cnocib po3fiieHHs OAHOPIAHOT aG0 HeOAHOPIAHOI CyMiuni
PEYOBHH; BUSBIEHHA B PO34MHI TiIIPOKCHA-, XIOpHa-, cynbdar-, kapboHar-,
CHJIIKAT- i opTodocdaT-ionis, iouie I'igporeny, aMoniio, bapiio, a Takox, 3a
JOTIOMOTrOI0 JIYTyY, — HoHiB Qepymy(2+) 1 ®epymy(3+).

Crradamu cXeMH €neKTpOJiTHYHOI AMcoLialii OCHOB, KHCIOT, CONeii;
HOHHO-MONEKY/APH] © PIBHAHHA 33  MOJEKYNSAPHUMH  PIBHAHHAMM i
MOJIEKYJIAPHI PIBHSHHA 32 HOHHO-MONEKYNSPHUMH DPIBHAHHSIMH, PIBHAHHS
peakuiii rApoNi3y coNei; piBHAHHS SKICHHX peaklifi [uls BH3HAUCHHA B
PO3YMHAX XJIOpPUA-, CYNbdaT-, KapboHaT-, cuiiKaT--i opTodocdar-ioHiBs,
ioHiB amoniro, Qepymy(2+), ®epymy(3+), (ocamkyrouu ix nyramu), bapiro
B MOJIEKYJIApHIH Ta HOHHIH dopMax.

Ananizyeamu BB GyI0BH PEUOBHH, TEMIEPATYPH, TUCKY (V11 ra3iB) Ha
iX PO3UMHHICT Yy BOAI; MEXaHi3MH YTBOPEHHS MOHIB NPU PO3YMHEHHI Y BOJI
€JIEKTPONITIB HOHHOT Ta MONEKYNApHOi Oy 10BH.

Busnauamu MOXIHUBICTh nepebiry peakuii oGMiHY MDX €leKTpOINITaMH B
PO34MHI, MAPOMI3Y CONeil, CepeaoBHINE PO3UKHY COJI.

2. Heopraniuna ximin
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2.1. HeopraHiyfi peyoBHHH i IXHi BMACTHBOCTI
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HeMmetanu. 3araneHa  XapakTepucTuka
HEMETANYHUX  eJleMeHTiB  (Micue ¥
nepiogu4HIfi  cHcTeMi,  0coGAMBOCTI

eNneXTpOHHOI OymoBH atoMiB). PisuuHi

Haszueamu HaiinolMpeRimi y NPUPOAl HEMeTalliyHi eleMeHTH; AKICHHA
Ta KINIbKICHHI CKJIaa NOBITPS.
MHoachioeamu cyTh gBUINA ANOTPONIT, BIAMIHHOCTI BJIaCTHBOCTEH

anorponHux Moaudikauiii Okcureny, Cymsdypy, KapGony, docdopy
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BJACTHBOCTI  HeMeTaniB.  AJNOTPOTIsE
AnotponHi MoAudiKalUil HeMETATIYHHX
eneMenTiB. - SBume . agcopbuii  (Ha
MpUKIaAl aKTUBOBAHOIG BYrimis), OKHUCHI
Ta BIAHOBHI BNACTHBOCTI HEMETANIB.
3acToCcyBaHHs ~ HeMeTaliB. Oxcuren.
[Tomwupenicts . OxcureHy. .B  NpHpOAL.
Kucenb, - cxnmanm - .. #ioro  MoOneKynH,
OLIMPEHICTs Yy  mpHpofi.  Di3HuHi

R/IACTHBOCTI KUCHIO. OJIep)KaHHA KMCHIO B
naboparopii’ (3 TigporeH nepoKcuay i
BoAM) Ta opomucnosocti. Cnocobu
30upaHHs KkucHIO. JIOBeIEHHA HagBHOCTI
KACHIO. XiMi4HI * BNIACTHBOCTI "KHMCHIO:
B33EMOAIA 3 TPOCTHMHM 1 CKNAAHUMH
peuoBuHaMHu. - Konoobir OkcureHy - B
npupoai.  O30H.. 3acTocyBaHHA .Ta
Gionoriuda  pone  kucHK. OKUCHEHHs:
(ropiHHA, MOBINBHE OKMCHEHHS, ANXAHHS).
YMOBM BHHUKHEHHA - Ta IPUIUHEHHS
TODIHHA. Cnonyku - . HeMeTaNiYHMX
eneMeHTiB 3 TimporenoM. Bnacrurocti
BOOHMX pO3YMHIB LUX COONYK, IX
3acTocyBaHHA. OKCHAH  HEMETAMYHMX
eJIEMEHTIB, iX yMICT B aTMOcdepi.

“CRIANOM TXHIX MONEKys1 -a00 -6y A0BOIO; CyTh ABHIIA aacopbuil (Ha npukiadi

anMasz 1a ¢ynepen), Pocdopy (6inmit Ta uepBoHmit docdop), cnoayk

aKTHBOBAHOTO " BYTiJUIA); AHTPOTNOrCHHI Ta OPHPOAHI NPHYMHH NOSBU B
atMocdepi... OKCHAIB HEMETANIYHUX €JIEMEHTIB, NPOLECIE OKHUCHEHHH,
koy1006iry Oxcureny.

Hasodumu npuxnadu anotponHux moaudikauiit OkcureHy (KMCEHB Ta
o3zon), Cynedypy (pomOiuna Ta MOHOKNMHHa cipka), KapbGony (rpadir,

HEMETAIIYHUX eneMeHTiB 3 [ligporerom (rigporeH XxJopui, TiIporeH
cyabdix, amoHiak).

Crradamu- XiMiuHi PIBHSHHS, IO DiATBEPIKYIOTh OKHUCHI BJIACTHBOCTI
HeMeTasiB {KMCEHb, CipKa, BYTJIelb, XJIOp) B PEAKLIAX 3 BOAHEM i METANAMH;
BIJHOBHI ' BIACTHMBOCTI BOAHIO M BYrnewid B peakuisx 3 OKCHAAMM
METaNmyHUX eNeMeHTIB; peakliii, sKi XapaKTepH3YIOTh BJIACTHBOCTI BOJHHX
POIMUHIB TiaporeH XJOpHAY (3 OCHOBaMH), TiaporeH cynsdiny (3 nyramm),
aMOHiaKy (3 KMCIOTaMK); peakiliii HiTpaTHOi I KOHIEHTPOBAHOI CYIbGaTHOL
KHCJIOT 3-MarHieM, HMHKOM, MIZUIIO, peaKiliii: 0AepXaHHI KHCHIO 3 TiAPOreH
NEPOKCHY Ta BOAM; KHCHIO 3 BOJHEM, BYTJIELIEM, CIPKOIO, MarHieM, 3ai3oM,
MILTIO, METAHOM, TIpOTreH cynbdinom.

- ITapignmiosamu  QisuuHi Ta XiMi4HI BNACTHMBOCTI HEMeETaliB, OKCHJIB
HEeMETANiYHUX EJIEMEHTIB; BIACTHBOCTI BOAHMX PO34HHIB TiAPOTEH XJIOPHAY,
riaporeH cynsdiay, aMoHiaky.

Xapaxmepuzyéamu  HeMeTan¥, ixHi  ¢isumHI  BracTHBOCTI  Ta
3aCTOCYBAHHA; 3aCTOCYBaHHA TiJpOTe€H XJIOpWAy, TiAporeH cynsdiay,
aMOHIaKy; (i3uuHi Ta XiMiuHi BIACTHBOCTI HITPATHOI i KOHLEHTPOBAHOI
cynsdaTHoi KHCHOT (B3aEMOAiS 3 MarHi€M, LMHKOM, MIiAQI0); XiMidHi
BJIACTHBOCTI KUCHIO; TPaKTHYHY 3HAYYHIICTS ABAIIA afcopbuil, amcopOuiiiny
3/IATHICTh aKTUBROBAHOTO BYIijIA TA aHAIOTIYHMX NiKAPCHKUX IPeNaparis.

Oyimogamu GlonoriyHe 3HAYEHHA HAHBAKAUBIIOMX HEMETANIMHHMX
(Oxcureny, Hirtporeny, KapGony, ®docdopy, ranoreHiB) eneMenTiB;
3HAYEHHA KUCHIO B XHTTEAIANBHOCTI OPraHisMiB; 030HY B atMocdepi.

Bucnosmosamu cydocennn 1MOAO 3aCTOCYBAHHA O30HY, €KOJIOTIYHHX
HacHiaxie BUKMAIB B armMochepy okcuais KapGony, Hitporeny, Cynsdypy;
KHCIOTHUX OB, NaPHUKOBOTO eeKTy.

O6ipynmosysamu 3Ha4YCHHS AIOTPONHUX [EPETBOPEHb; 3aCTOCYBAHHs
KHCHIO.

Hoeodumu NpakTHYHY 3HAYYIIICTh HEMETATIB Ta CMOAYK HEMETaliddMX
€NEMEHTIB.
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2.1.2,

~ 3arr apHi BigoMocTi
Ipo METATIYH]

S ENEMEHTHU-TA MCTANH .

3aranbHa - XapaKTCPHCTR . T IaaBmmiiling|
eNeMeHTIB (MiClle Y nepioZMyHIA cHcTeMi,
0CO0OMKBOCTI -€IEKTPOHHOT OYI0BH -aTOMIB).
Di3UyHi BIACTUBOCTI METAIIB, 3AJIKHICTh
Big TxHs0l OynoBu. AmoOMiHIA 1 3anizo:
dizpuni - i XiMiyHI BJIACTHBOCTI.
HaiiBaxknupiun cnonyks AJNOMIHIIO Ta
Qepymy. 3acTocyBaHHs METaNliB Ta: iIXHIX
cnnapiB. Pax akTuBHOCTI MeTaniB. CyuacHi
CHJIIKaTHI Marepiany. MinepansHi
po6pusa. [ToHATTS Npo KUCIOTHI TA MYXHi
IpYHTH. bionoriune 3HaueHHs MeTanmivHmx
i HeMETANIYHMX ENEMEHTIB.

149H1 €JIEMEHTH.

Crxradamu piBHSHHSA, IO MiATBEPIXYIOThH BIAHOBHI BIaCTHBOCTI METANIB,
30KpeMa: AMOMIHIIO. 1. 3ai3a (peakuifi 3 HeMeTanamu, BOJOK), KHCIOTAMH |
COJIIMH B PO3UHHAX).

TTopignioeamu ¢izuuni Ta XIMIYHI BRACTMBOCTI METaTiB (AMIOMIHIHA 1
3al1i30), OKCHIB. METANIYHHUX €JeMEHTIB, OCHOB (rigpokcuais Hatpiro i
Kanbuiio).

. Xapaxmepuzysamu MeTan, ixHi $i3nyHi BIACTHBOCTI Ta 3aCTOCYBAHHA (Y
TOMY uMCH° CMNABiB. MeETaNiB); 3acTOCyBaHHs riapokcuais Hartpio i
Kanpmito.

Oyimogamu  GionoriyHe 3uaveHHs Meraniunux (Kansuiro, Kaniso,
Harpito, Marsito, ®@epyMy) eneMenTis.

Hoeodumu fpaKTMYHY 3HAYYUHCT, MeETaiiB 1 CMNONYK METamiYHuX
€JICMEHTIB.

2.2. OCHOBH{ K/1aCH HEOPTaHIMHHX CNOAYK

2.2.1: Oxcnau BusnaueHHs, ' cKmam. ‘1 HOMEHKJIATypa, Hazusamu =~ okcMau  3a  CY4acHOIO  HAayKOBOK  YKPaiHCBKOIO
knacudixauis OKCHIB, XiMIYHI | HOMEHKNATYPOIO 33 TXHIMHU XIMIYHUMH GopMynamH.
BJIACTHROCTI  CONETBOPHMX  OKCHAIB, | Pospisuamu HeconetropHi (CO, N20O, NO, SiO) & coneTBopHi OKCHAHM
cnocobu ofepxaHHA OKCUIIB. (XMCNOTHI, OCHOBHI, aM(OTEpPHI).
Cxrnadamu  XiMiuHi (OpMynH OKcHAIB; DIBHAHHS peakllii, ski
XapaKTEPU3YIOTh XIMIUHI BIACTHBOCTI CONETBOPHHX OKCHAIB (B3aeMOZis 3
BOJOIO, OKCHIAMM, KHCIOTAMH, NyTamM), cnocobH ofepXaHHi OKCHIIB
(B3aeMoAiA MpPOCTHX .1 CKJAAHMX pPEYOBMH 13 KHCHEM, PO3KIAAaHBS
HEpPO3YHHHHX OCHOB, A€SKUX KHCIOT i cone Mmif yac HarpiBaHHA).
Mopignoeamu 3a XIMIYHMMH BJIACTHBOCTAMM OCHOBHI, KHCIOTHI Ta
am¢oTepHi (Ha npuknanax okcuais {uuky Ta AMoMiHiI0) oxcHan.
Xapaxmepuzysamu Gi3ndHI BNACTHBOCTI OKCHIB.
Buznauamu $popMynn okcuaie cepen GopMys Conyk iHIIMX BHBUEHHMX
KNacis,
22.2. OcHosu BusHayeHHs (3arayibHe Ta 3 TOMNALY Hazueamu  ocHoBn  3a

€NeKTPONITHYHOI Aaucouiaunii), cknag i
HOMEHKNaTypa, Knacudikauis, XiMiuHi
BJIACTHBOCTI JIYTiB Ta HEPO3UHHHHUX OCHOB,
CNocobH OACPKAHHA OCHOB.

CYYacCHOK  HaYyKOBOIO
HOMEHKNATYPOIO 3a IXHIMH XIMIYHAMH GopMYTIaMH.
Pospizuamu po3zunnni (nyru) Ta HEPO3UMHHI OCHOBH.
Cxnaoamu  xiMiuni  ¢GopMynH  OCHOB;, pIBHAHHS  peakuid, Kl
XapakTepH3YIOTh XIMIYHI BRACTHBOCTI JyriB (B3a€MOAiS 3 KHCJIOTHHMH
OKCHJAM¥, KHMCNOTAMH Ta CONSMH B PO34MHI) Ta HEPO3UYMHHHX OCHOB
(B3a€MOIA 3 KMCIOTaMH, PO3KJIAJAHHA [MiJ 4Yac HATPiBaHHA), CNocobH

YKPalHCBhKOIO
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| 13-BOJ0I0). it HEPOIYUHHUX OCHOB (B32EMOAIsA CONeil 13 NyraMH B pO34MHi).

OAepKaHHA- NYriB (B3aEMOLiA MYXHHX 1 NYKHO3eMEAbHUX (KPIM MarHiic)
METAJIIB i3 BOIOD, OCHOBHHX OKCHJUB NYXXHHX 1 JIYHO3EMENbHUX CIEMEHTIB

Hopisniogamu xiMiuHi BIACTHBOCTI POSHUHHUX (NYriB) | HEPO3YHHHHX
OCHOB.

Xapaxmepuzygamu Bi3n4Hi BIaCTUBOCTI OCHOB.

Busnavamu. opmynan ocHOB cepen GopMyN cNOJYK IHIIMX BHBYEHHX
KJacCiB.

A ]

Kucnotu

BusHavenns (3aransie -Ta 3 MOMNAAY
€NeKTPONITHYHOI * Aucouianii), ckmam i
HOMEHKNaTypa, Kjacudikauis, XiMiuni
BJIACTHBOCTI, CIOCOGH ofepXaHHA KHCTOT.

"OCHOBHMMH. Ta aM(OTepHUMH. OKCHIAMHM, OCHOBaMH Ta aM{pOTEPHHMH

Hazueamu  KuCnOTH - 33 CYYacHOK  HayKOBOIO  YKPAiHCBKOIO
HOMEHKNATYPOIO 3a IXHIMH XIMIYHMUMH $OpMyNaMH.

Pospiznamuy KACIOTH 3a CKNagoM (OKCUreHOBMicHI, G€30KCHI'eHOBI),
OCHOBHICTIO (OHHO-, [BO-, TPHOCHOBHI), 3JATHICTIO 1O €NeKTPOJITHYHOI
aucouianii (cunbHi, cnabki).

Crnadamu  Ximiuni  GOpMyJIM KMCIOT, PpiBHSAHHS peakliif, sKi
XapaKTepU3yIOTh XIMIYHI BRACTHBOCTI KUCNOT (B3acMoAdis 3 METaNaMH,

TiIPOKCHAAMH, CONAMH) Ta CMOCOOH IX OAepKaHHA (B3a€MOAIA KHCAOTHHX
OKCHJiB'13 BOJOCIO, ACAKHX HEMETANIB i3 BOJHEM, CONCH i3 KUCIOTAMH).
.. Xapaxmepusysamu ($i3uyHi BNaCTHBOCTI KHCIIOT.
Busnayamu dopmynu kucnot cepea GopMyn crnonyk iHLIIHX BHBYEHHX
KJIACIR, BANICHTHICTh KUCJIOTHOTO 3a/MIIKY 332 GOPMYNIOK KHCIIOTH.
IIpozrosysanu MOXIMBICTE Nepeliry XiMIYHMX peskUii  KMCIOT 3
METaJIaMH, BUKOPUCTOBYIOYH PA AKTHBHOCTI METAIIB,

224

Comni

BusnadenHs (3aransHe Ta 3 nornsay
CIEKTPOJITHYHOI OHcouwianii), ckuam i
HOMEHKJIATYpa, Klacudikauis, ximiuni
BNAcTHBOCTI, crocobu OREpXaHHA
CEepe/lHiX Ta KUCINX conelt, iX MOIIHpeHHs
B npupoxi. [IoHATTA npo KOpCTKiCTL BOAM
Ta cr1ocoOu 11 yCYHEHHH,

Hasusamu cepemHi Ta KMCRi coNi 3a Cy4acHOK HAyKOBOK YKPalHCHLKOKO
HOMEHKJIATYpPOIO 32 IXHIMM XiMIYHUMH HOpMynaMu; BUAHN KOPCTKOCTI BOAK
(ThMyacoBa, abo kapGoHaTHA; MOCTiliHa, 3arajibHA).

Pospiznamu 3a cknangoM cepeaui Ta KHCai coli.

Crradamu XiMivui -QOpMYJIH cepefHiX Ta KHCHMX CoNleit; PIBHAHHS
peakuiii, AKi XapakTepu3yIOTh XIMiyHi BNACTHBOCTI cepefHiX (B3aeMOAiA 3
METanaMH, KHUCA0TaMH — XJOPUAHOKW, CYNb$ATHOWO, HITPATHOIO, JIYTaMH,
CONAMH B PO3YMHI) TA KUCIMX (B3aEMOMIA 3 KHCIOTAMH — XJOPHIHOI,
cynb(aTHOIO, -~ HITPATHOW, fyramHn, TEpMiYHMM posknan kapOoHaTiB i
rigporeHKapOoHaTiB) cosell, cnoco0M ORepkKaHHS cepeaHix (B3acMOAiR
KHCHOT i3 MeTanaMy, OCHOBHMX OKCHAIB i3 KUCIOTAMH, KHCIOTHHX OKCUAIB 3
JNYraMM, OCHOB 13 KHCJIOTAMH, CONEM i3 KHCNOTaMM, COJNieit i3 nyramu,
KHCJIOTHHX OXCHAIB 3 OCHOBHHMH OKCHAAMH, cONell 13 CONAMH, COJEH 13
MeTanaMu (peakiii 3AHCHIOOTh y POIYHHAX), METANIB i3 HEMeTagaMmH) Ta
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KHCAMX. (B3a€MOMIs CepeAHIX coneil 3 KHCJIOTaMK) cojleH; YCYHeHHS
KOPCTKOCTI BOAM.

Xapaxmepuzyéamu Gpi3uUHI BIACTHBOCTI Coeil.

Buznawamu dopMynu cepelHIX Ta KHCIMX conelt cepen GopMyn CHOMYK
IHLIMX BHBYEHHX KJIACIB.

Ilpozroszyeamu MOXIHBICT nepediry XiMiyHuX peakuili cone#t 3
MeTaaMK, BHKOPHCTOBYIOUH DSl aAKTHBHOCTI METANIB.

J{0603umu yIIMB XOPCTKOI BOAM Ha MoOYTOBI NPRIANH | KOMYHIKALLi.

225

AMQOTEpPHI CIONTYKH

SABunge aMOTepHOCTI. XiMmiyni
BIACTHBOCTI, - CIIOCOOM - OAepXauus
aM(OTEPHUX OKCUAIB | MAPOKCHAIB.

Hasusamu ampoTepni OKCHAM 1 TAPOKCHUAH 3a CYHAacHOK HAyKOBOK
YKPaiHCBKOK HOMEHKJIATYPOI) 32 IXHIMU XiMiYHHUMH (opMmynamH.

Po3piznamu aMpoTepHi OKCHAM i NAPOKCHAM cepell iHIINX HEOPraHiYHHX
CTIONYK 38 TXHIMH BIACTRBOCTAMM.

Cxpadamu XiMiuni $opMynM OKCHAIB 1 FOPOKCHIIB AJIOMiHIIO Ta
LiMHKY, piBHAHHA peakliil, AKI XapakTepu3yIOTh IXHI XIMiuHi BJIACTMBOCTI
(B3a€MOXIA 3 KHCJIOTaMH, JyramMi (B PO3YHHI Ta Mii 4Yac CIUIABIAHHA) Ta
€nocobu oaepKaHHA (B3aEMOAIA CONEH LIMX eEMEHTIB i3 IYTaMH B PpO3YHHI).

Xapaxmepuszysamu nonsrts amdotepHocti, i3MyHi  BIACTHBOCTI
OKCHJIIB i TiAPOKCUAIB ANOMIHIK Ta LIUHKY.

2.2.6.

Ieneryuni 38’ A3KH MiX KITacaMH HEOPTaHIYHHX CIONYK

Cxkradamu pIBHAHHA PEaKUidl MiXK HEOPraHiYHHMK CMOJYKAMH PI3HHX
KJaciB. '

Hopieniosamu  XiMiuHI  BRACTMBOCTI
aMOTEpHHUX TAPOKCHAIB, CONCH.

Yemanosmosamu 38°I3KH MK CKJI4Z0M 1 XIMIYHHMH BNaCTHBOCTAMHU
OKCHAIB, KHCJIOT, OCHOB, aMQOTEPHMX T[IAPOKCUAIB, COJeH; TIeHEeTHYHi
3B A3KM MK NPOCTUMH | CKIaAHUMH PEYOBHHAMH, OKCHIAMU, OCHOBAMH,
KMCIIOTaMH, aM(POTEPHHMH TAPOKCHAAMH, COJIAMH,

Obrpynmosysamu  3aNeXHICTh MIXK  CKNQAOM, BJIACTHBOCTAMHM Ta
3aCTOCYBAHHSAM OKCHIIB, OCHOB, KUCNOT, aM(pOTEPHHUX rIPOKCHAIB, CONEH.

OKCRIIB, OCHOB, KHCIOT,

3. Opradiuua ximin

3.1.

TeopeTHuHi OCHOBH
opraHiyaoi Ximii

Haiipaxcnupini
OPraHIYH1

€J1IeMEHTH-OPTaHOreHH,
CHONYKH;  NPUPOAHI  Ta
OpraHiuHi CTIOIYKH.
a OyloBa OpraHIYHUX CIIONYK,
apBon-KapGoHoBi 38’ a3kH. y
IHIYHHX CNONYK: MPOCTHI,

MR

SHOaRifENH, -afirpiinni. Teopis 6yaosu

Hazueamu opraHiuHi  CHONYKHM 32  CTPYKTYPHHUMH
BHKOPHCTOBYIOUR CHCTEMATHYHY HOMEHKIIATypy.

Haeodumu npuxnadu OPraHiuHUX CHOIYK i3 APOCTHMH, MOABIHHHUMH,
notpiinumu  Kapbou-KapGoHosuMu  3B8’sa3KaMH;  TOMONOMB  Pi3HUX
TOMOJIOTIYHUX PAAIB BYIJIEBOAHIE TA OKCHIE€HO- 1 HITPOTEHOBMICHHX
OpraHidHHX CHOJNYK DPi3HHX KJaciB; CTPYKTYPHHX i30MepiB NpeACTABHMKIB
PI3HHX FOMOJIOTIMHEX PANIB BYTVIEROAHIB T4 OKCHIEHO- i HITPOreHOBMICHHX

dopmynamu,
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opraHiysux  cmonyk:  Homenknarypa
OpraHiyHMAX cnonyk. .. Knacudixauis
OpraHiyHHX CHolyk- ...3a  Oynosoio
kapOOHOBOTO  JIAHIFOTa 1 HasBHICTIO
XapaKTePUCTHYHUX (yHkuioHATEHUX)
rpyn. Spume - roMoJsiorii; roMosiorH,

TOMOJIOTIYHHH pAJ, TOMONOTIYHA PI3HULS. .

Knacu opraniuemx cmoayk. 3aranbi
dopMynr roMonoriyHMX. psmiB i Kmacis
OpPraHiyHMX cnojiyk. SpMille izomepil,
130MEPH, CTPYKTypHa i3oMepis. Bzaemuuii
BILIMB ~ aTOMiB -ab0 rpynm aroMiB =y
MOJIEKYNIaX OpPraHiYHNX CIIOYK.

.CTIONYKH, MPHUPOAHI Ta CHHTETHYHI OpraHiuHi CNIONYKH; OpraHidHi CrIONyKH

‘Tipocthii, noariinMi, notpiitunit Kap6ou-KapGonosi 38’ 43KH; rOMOJOTi4HI

HMX) Ipyn cnuptH, QeHon, anbierian, KapOoHOBI KHCNIOTH, eCTEPH, aMiHH,

| 6araTOMaHiTHICTL OPraHIYHHUX CIMOAYK HAa OCHOBI Teopil XiMiuHOi 6YA0BH.

OPraHiYHUX CIOJYK PI3HMX KIIACB.
Pospiznamu 3a XapakTepHWMHM O3HAKAMW HeOpraHiyHi # Oprasiusi
32 AKICHMM CK/IalOM: BYEIEBOAHI, OKCHIEHO- i HiITPOTEHOBMICHI PEYOBHMHHM;

PAAM 1 KJACH OPraHiuHHX CNOIYK; CTPYKTYPHI i130MEpH NEBHOT peYOBHHH,
Iopisniosamu kosanentHi . Kap6ox-KapGoHOBI 3B’A3KH y MONeKynax
OpraHi4HuX CHOJNYK: ~ NpOCTMM, TOABINHME, nOTpiiHMi; Oynory i
BIACTUBOCTI CMOJIYK 3 Pi3HAMH XapaKTePUCTUIHMMH TPYNaMH.
Knacughixyeamu opranivyni cnonyku 3a 6ynoBoio kapbOHOBOTO JaHIKOrA
Ha HaCHYEHi BYrneBoAH| (allkaHH), HeHacHYeHi BYTNIEBOAHI (a/IKeHH, AKIHA),
apoOMaTH4Hi BYIJIEBOJHI; 332 HAsABHICTIO XapaKTepUCTHYHMX {(DYHKLIOHAIL-

AMIHOKHC/IOTH.

Busnauamy wavisaxnueimi enementH-opranorenn (C, H, O, N, S, P);
IOMOJIOTH BYITICBOAHIB ~Ta: IXHIX NOXIZHHMX; i30MEPH 3a CTPYKTYPHHMH
dbopmynamu.

Cxnadanmy cTpyKTYpHi QOPMYIH OPraHiyHMX CTONYK 3a Ha3BaMH 3riHO
3 CHCTEMAaTHYHOIO HOMEHKNATYPOK).

Vemanoeniogamy  BIANOBIAHOCTI MiX NPEACTABHHKAMH TOMOJIOTIYHHX
PAAIB Ta IXHIMU 3araJbHAMH GOPMYJIaMH, KNacamu OpraHiyHMX CTIONYyK Ta
iXHiMHM xapakrepUcTHYHMMN (QYHKHIOHANEHMMH) TpPYNamy; BIAMIHHOCTI
MK TOMOJIOTaMH 3a KUIBKICHHM CKJIaZIoM, i3oMepamMH — 32 OynoBOKO
MOJIEKYII.

Ioacniosamu 3aNeXHICTh BIaCTHBOCTENM pevyoBMH Bif ckiaay 1| OynoBu
iXHIX MOJEKYN Ha OCHOBI MOJOXEHb TEOpil OYAOBM OPTraHIYHHX CNONYK;
CYTh CTPYKTYpHOT i30Mepii.

Xapaxmepusyeantu cyts Teopii 6yJ0BH OpraHigYHUX CIIONYK.

Ananizyeamu peakuifisy 3AaTHICTH OpPraHiYHMX CHOOMYK 13 PI3HHUMH
THIIAMM 3B’ A3KiB; XIMiuHy OyI0BY OpraHiYHHMX CNONYK, BHKOPHCTOBYIOUH
OCHOBHI NOJIOXKeHHA Teopii 6YAOBH OpraHiYHHX PEYOBHH.

IIpozrosysamu peakilifiHy 3JaTHICTh OPraHIYHMX CIONYK, BHKOPHCTO-
BYIOUHM NOHATTA NPO B3aEMHHMHA BIUTMB aTOMIB abo IpyIl aTOMiB y MOJIEKYJaX.

Pobumu eucrosxku mWoa0 BIACTUBOCTEH PEYOBHH Ha OCHOBI iXHBOI Oy-
JIOBH 1 Moo GYAOBH PEYOBHMH Ha OCHOBI IXHIX BJIACTHBOCTEM, a TaKOX Npo

3.2. Byraesoawmi
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3.2.1.

o0 ANKaHH

3aranbHa dopmyna.: " anKaHiB,
HOMEHKIIaTypa, CTPYKTYpHa . i3oMepis,
6ynoBa Monekyn, -@i3uuHi . T2 ° XiMiyHi

Hasusamu 3aranpHy QopMyny ankaHiB, NMpeACTaBHHKIB FOMOAOrigHOrO
pany ckinany CHy —~ CioHaz 32 CHCTEMATHYHOK HOMEHKNATYPOIO.
Cxradamu. -MONEKYNApHi, CTPYKTYpHI Ta HamiBCcTpykTypHi dopmysu

BIIACTHBOCTI, crnocobn
3aCTOCYBAHHSA.

OJCPKaHHA, | ANKAHIB Ta TXHIX i30MepiB 3a HA3BOK CMOJYKH; DIBHSHHS peaxlii, Lo
XapaKTepu3yloTh XIMIYHI ~ BNACTMBOCTI ankaHiB (TOpiHHA, TepMiYHHH
pO3KNaz, i30Mepu3allis, ranoreHyBaHHA), OACPXaHHS aNKaHiB (riApyBaHHIM
AJKEHIB, ANKiHIB).

Posniznasamu. cTpykTypHi 130MEpPH NPeACTABHUKIB FOMONIOTIYHOTO paay
aNKaHiB, :

I{opignoeamu GypoBy Ta BNaCTHBOCTI METaHY Ta HOr0 rOMOIOTIB.

Obrpynmogysamu 3aleXHICTh MiX arperaTHuMm craHom (3a 20-25 °C),
TEMIEpATYpaMH TNaBACHHS 1 KHIMIHHA aJNKaHIB Ta IXHIMH BiTHOCHHMH
MOJIEKYNIAPHUMM . MacaMi 1 OYAOBOKO MOJIEKYJl; 3JATHICTh AalKaHiB J0
peakiiii 3aMillleHHs; 3aCTOCYBaHHA afkaHiB (TaJMBO, NAJbHE, PO3YHHHHKH,
OfIEPKAHHA Caxi, BOAHIO, TAIOreéHOANTKAH1B) IXHIMH BIaCTUBOCTAMH.

Yemanosmosamu 38°33kn Mk cknagom, OYAOBOI, BNacTHUBOCTAMM Ta
3aCTOCYBAHHAM &J1KaHIB, IXHIM BILIHBOM Ha AOBKUINA.

3.2.2. AJKEeHH 3araneHa - dbopMyna. . AJIKEHIB, Hasusamu. ankeHn 3a CHUCTEMATHYHOKX) HOMEHKNATYPOIO Ta IXHIO

HOMEHKJ/IAaTYpa, * CTPYKTYpHa  i3oMepid, | 3aransHy $opMyny.
6ynoBa MoneKkyN, XiMi4HI BNAacTHBOCTI Ta Buznwauamu cTpykTypHi i30Mepu ankeHiB 3a 6yAoBOl KkapOOHOBOTO
CnoCobu 0aepKaHHA €TEHY, 3aCTOCYBaHHS, | IAHIOra, PO3TALIYBaHHAM MOABIHHOrO 3B’ 43KY.

, . Hoacuioeamu cyTh CTPYKTYPHOI 130Mepil afikeHiB.

Posniznasamu CTpYKTYpHI 130MEpH NpPEACTABHHKIB FOMOJIOTTYHOTO PsiAy
aJIKeHiB.

Cxradamu Ha OCHOBI 3aranbHoOl GOPMYNN MONEKYNApHI, CTPYKTYPHI Ta
HaNiBCTPYKTYPHI $OpMY/n alKeHIB; PIBHAHHA peaKliii, 0 XapaKTepU3yIOTh
XIMIYHI BJIACTHBOCTI €TeHy (YacTKOBE TA MOBHE OKUCHEHHSA, NPHEIHAHHA
BOJHIO, TaJlOT€HIB, TIIEPOreH TaJNOTEHIAIB, BOAM; NONIMEpHU3alLid) Ta
ONEpXaHHA  €TeHYy (HeriipyBaHHAM  eTaHy, TiiPYBaHHSIM  €THHY,
AEriApaTalli€l0 eTaHoMy).

3acmocoeysamu 3HaHus 1us BUGOpY crioco6y BHUABNCHHS aNKEHIB.

Yemanoemosamu 3B’13kn Mixx OynoBoi0 Ta 30aTHICTIO aNKeHiB A0

T HAV peakuiil npueIHaHHS.

won 3862 /’f 3 Obrpynmoeyeamu  3aCTOCYBaHHS ANKEHIB IXHIMM  BMACTHBOCTSMH
il ‘9" 2. (oAepxaHHA €TaHONY, NOMieTHNEHY).
3.23. ::( A&@i}g@?\\' ?} |3aranbHa dhopmyna afKiHIB, Hasugamu ankinm 3z cUCTEMAaTHYHOIO HOMEHKIIATYPOIO Ta IXHIO arajbHy
Oal ¥ —~\lHomenknarypa, crTpykTypHa i30Mepis, | bopmyny.,
3 ~ , 11
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Oynoea monzkyN. XiMiuHi BMacTHBOCTI Ta:
cnocofM oilepXKaHHA €THHY, 3aCTOCYBAHHS.

Busznauyamu CTPYKTYPHI i30MEpHM aIKiHiB 3a OyAoBc:0 KapOOHOBOIO
NAHIKOra, PO3TAIYBAHHAM [TOTPIHHOTO 3B’ A3KY.

. ..flofcKiogamu CyTh CTPYKTYPHOI 130Mepii anKiHiB.

Crradamu MONEKYNAPHi, CTPYKTYpPHI Ta HAamiBCTPYKTYpHI (OpMYNn
anKiHiB; piBHAHHS peakuUii, MO XapaKTEPU3YIOTh XiMiYHi BJIACTHBOCTI €THHY
(pHEAHAHHA BOJHIO, TAIOTEHIB, MAPOreH ranoreHilis, BOAH; TPHMEPH3aLlisd
eTHHY, YaCTKOBE OKHCHEHHA) i MOBHE OKHMCHEHHA A/KiHiB; MPOMHCIOBI Ta
nabopaTopHi cnocoOH OHEepXaHHA €THHY: AerifipyBaHHAM €TaHy, €TEHY,
TiApOMI3OM Kanblil alleTHIEHIAY, TEPMIYHUM PO3KIAZAHHAM METaHY.

3acmocosysamu 3HaHHA Wi BHGOPY cocoGy BUABAEHHS aNKiHiB.

Ilopisniogamu peakuifiHy 37aTHICTH €TeHY 1 €TMHY B pEaKIliax
NpUEAHAHHA.

Vemanosmosamu 38° 230K Mk 6YA0BOKO Ta 30aTHICTIO €THHY O PEaKLik
TIPHEQHAHHA. ]

Obrpynmosysamu 3acTOCYBaHHS eTHHY (rasoBe pisaHHs 1 3BaplOBaHHA
METAIliB), 3yMOBJICHE HOTO BJIAaCTHBOCTAMH

3.24. . ApOMaTH4HI 3aransHa GopMyna apeHiB roMONOriYHOro Hazueamu 3arancHy QopMyny apoMaTHYHHX BYTIEBOHIB.
ByrnesoaHi. bensen | pagy- - Genseny..  Bynosa - Monekynu, | - :Po3pisuamu HeHaCHYEH] Ta APOMATHYHI BYTNEBOIHI.
BIACTHUBOCTI, crnocodu onepxanus | .. Hopigniogamu 38’ a3kM.Mix atomamu KapBony B Monekynax 6eH3eHy Ta
Oenseny. anKaHiB i alkeHiB, peakUiliHy 34aTHICTh 6€H3¢HyY, anKaHiB, ANKEHIB i aNKiHiB
Y peaKiisx 3aMilllcHHs Ta OKUCHEHH:; DeH3€eHY, aJIKEHIB i aKiHIB y peakiisax
MpHEAHAHHS.
Cxnradamu MONEKYISIDHY Ta CTPYKTYPHY dopMyaM OeH3eHY; piBHAHHA
peaxiiff, MmO XapaKTepH3ylOTh XiMiyHI BracTHeocTi OeHseHy (ramoreny-
BaHHS, TiApYBaHHA, [OpIHHA), OJEPXKaHHA OEH3€HY B IPOMHCIOBOCTI
(KaTamTHYHE feriApyBaHHA H-reKCaHy, TPHMEpH3allis eTHHY).
3.2.5. | Ipupozsi axepena | IlowmpeHHs BYrNEBOAHIB y TPHPOMI. [Toacniosamu cyTh ipolecy NeperoHKN HagTH.
ByIJIeBOAHIB Ta ixHs | TlpuponHuii ras, HadTa, Kam sHe Byrins — Crradamu piBHAHHA peakuid, mo BiabyBaloThed MJ 4Yac CraglOBaHHA
nepepobka PUpPOHI JuKepena BYFCBOAHIB. | MPHPOJHOrO rasy.
Ileperonka HadTH. ByrneBonHepa Pospiznamu peakuii, fKi BiAOYBalOTECA NiA Yac TEPMIYHOIO PO3KJIAOAHHS
CHpOBHHA ¥ OXOpOHa  JOBKiNNA. | ByTNE€BOAHIB.
3acTocyBaHHS BYTJIEBOAHIB. Yemanoemosamu 3B A3KM MK CKnazioM, OyAOBOK, BIACTHBOCTAMM |
3aCTOCYBAHHAM BYTJIEBOIHIB,
3.3. OxcurenoMicHi oprasiusi cnoayxu
3.3.1. (byHxuioHanbHa) .

o - JapakTeprcTHyHa
o

yria CcnupTiB. Hackueni oanoaTtomui

Hazusamu 3araneHy QopMyay Ta XapakTepHCTHuUHY ((PYHKUIOHANBHY)
IPyMNy: CIUPTiB; OJHOATOMHI HACHUEH] CMHUPTH i [ILEPOIT 32 CHCTEMATHYHOK)
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COUpTH:
dopmym, .

3araneHa = Ta

CTPYKTYPHA . :  i30Mepis,
CHCTEMATHYHA HOMEHK/IaTypa, - XiMiddi
BNacTHBOCTI. BoaHeBWA 3B’d30K, #HoOro
BIUIMB Ha (i3MYHI BNACTHBOCTI: CIHPTIB.
OnepxanHa  ertaHony. [ninepon Ak
NpeicTaBHUK  (araToaTOMHMX CIHPTIB:
XiMi4HI BNACTHBOCTI, SKICHA peakuis Ha
faraToaToMHi CIIUpTH.

CTPYKTYPHI

HOMEHKJIaTypoIo.

PospisHamu  OAHOATOMHI  HAacH4€Hi  COMPTH  NOMDK  IHIIKX
OKCUIMeHOBMICHHX - OPTaHI%HHX CHONYK 3a 3araibHOK Ta CTPYKTYPHOIO
dopMynamu.

Busnavamu cTpyKTypHi i30M€pH OLHOATOMHHMX HACHYCHHMX CIIMPTIB 3a
6yn0Bo1O KapSOHOBOIO JIAHLIONA, PO3TAILYBAHHAM [NAPOKCHIBHOI IPYIIH.

Knacughixyeamu cumpTd. 3a KinbKiCTIO TiOPOKCHIBHMX TpyN: ORHO- i
GaraToaToMHI.

Cxradamu MONEKYIspH], CTPYKTYpHI (OpMYNH CIOMPTIB;, pPiBHSHHA
peakuiii, IO ‘ONMMCYIOTh XiMIYHI BOACTHBOCTI HACHYEHHX OJHOATOMHHX
CMHPTIB {IOBHE i YaCTKOBE OKHCHEHHA, JeriapaTallis, B3acMOAIA 3 TyXHUMH
MeTallaMH, TrifiporeH ranoreHizamu, ecrepudikauis), rainepony (NOBHE
OKHCHEHHS, B3a€MOJIA 3 JYXXHHMH METaJaMH, BHIIMMYM HAacHUCHHWMH Ta
HEHaCHYEHUMH KapOOHOBHMM KHCIOTAMH); OAEPKaHHS [NTILepony NYXHUM
TiApoi3oM (OMUIEHHAM) XHPiB; COCOGH OAepKaHHA eTaHoy (TiApaTalliero

‘eTeHy, GPepMEHTATHBHIAM OPOAIHHAM IMIIOKO3H).

Xapaxmepuzyeamu. cxnazl i OygOBy MOJIEKYN OJHOATOMHHX HACHYEHHX
COIMPTiB, " "XiMI4HI BNACTMBOCTI OZHOATOMHMX HACHYEHHX CIHPTIB |
railepony, CnocooH ofAepKaHHR ETaHOMY.

ITopienioeamu diznyni BRaCTUBOCTI (TEMNEPATYPH KHITIHHA, PO3YHHHICTD
Y BOi) ONHOATOMHHX HACHUEHHMX CIHPTIB i BIANOBIAHUX AIKaHiB, METAHORY
i-- eTaHONy,  AKTHBHICTP ONHOATOMHHX HACHYEHHMX CIHPTIB, BOAH |
HeOPraHiYHAX KHCNOT y pEAaKWisX i3 NyXHAMH Meranamu; 6yaoBy i
BIaCTHBOCTI OJTHOATOMHHMX HaCHUCHHX CMHPTIB i (eHoMy.

3acmocoeyéamu  3HaHud  Ans  BuGopy  cmocoGy — BHABIEHHA
fararoaTOMHHX CHUpTIB (B3a€Mofis 3i cBikoocamxenuM Kynpym(Il)
TLAPOKCHIOM).

Hpozrosyeamu xiMiuHi BAACTMBOCTI OJHOATOMHHX HACHYEHMX CIHPTIB i
rmileposy Ha OCHOBI 3HaHb IpO  BIAacCTMBOCTI  XapaKTEPHCTHYHHX
(pyHKIiOHANBHUX) TPYIL.

Obipyrmoeysamu  3acTOCYBaHHs  eTaHony (OZepXaHHA  €TaHOBOL

KHCNIOTH). Ta' METaHONy (oAepXaHHA MeTaHamo (QopManbaerigy) iXHIMH
BIIACTUBOCTAMH.

Yemanosmosamu  npu4MHOBO-HACTIAKOBI
6ynoBOIO, BNACTHBOCTAMH,
CHUPTIB 1 rinepony.

Pobumu eucnosku 10A0 BNACTUBOCTEH OMHOATOMHHX HacHUEHKX

3B’M3KH  MiX  CKJI3IoM,
3aCTOCYBAaHHAM OJHOATOMHHMX HACHYEHHX
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-COMPTIB 1 rimiwepony Ha mpacraBi ixHeoi OymoBn Ta mnpo . 6yaosy

OJITHOATOMHHMX HACHYCHMX .CIUPTIB 1 rxinepony HAa MIACTaBl iXHIX

‘BIACTUBOCTEH TA HA OCHOBI PE3YNbTATIB CIIOCTEPEIKEHE.

Yegioommosamu  B3aeMo3B’sa30Kk  ckynafy, OymoBd, BNACTHBOCTEH,
3aCTOCYBAHHS QJHOATOMHHX HACHMUYEHHUX CMUPTIB i [JIILEPOIY.

332

denon

®dopmyna ¢Pernony. Cknag ‘i Oymosa
MOJIEKYIH - ¢eHony;. BTACTHBOCTI,
3aCTOCYBaHHS.

Ckradamu MONEKYNAPHY, CTPYKTYpHY ¢opMynu deHony; PpiBHAHHS
peakumiif, mo BiaoGpaxaroTe XxiMidHi BnacTuBOocTi ¢eHony (peakuii 3a
YYaCTH- TIAPOKCHNBHOL IPYIH — B3aEMOIIA 3 JIY)KHHMH METaNaMH, JyraMu);

| peaxuii 3a yuacTio G€H3eHOBOTO KiNbLIs — B3aEMOJIA 3 GPOMHOIO BOAOIO).

ITopisnosamu GynoBY. | BIACTHBOCTI OAHOATOMHHMX HaCHUEHMX CIIHPTIB |
teHony; 3MaTHICTE OeHaeHy | PeHony A0 peakuiii 3aMileHHS.
Yemanoeniosamu  npUYMHOBO-HACTHIAKOBI  3B’A3KM  MiX  CKIQJIOM,

-6y n0BO10, BNACTUBOCTAMH, 3aCTOCYBAHHAM (eHOIY.

. 3acmocogysamu 3HaHHA 118 BuGopy cnoco0y BuABNeHHA deHony
{(B3acMofia 3 OPOMHOIO BOJI0IO).
- [Ipoznosyéamu XiMiyHI BRacTUBOCTI ()eHONY HA OCHOBI 3HAHB MpO
BJIACTHBOCTI XapaKTePUCTHYHUX (QYHKLIOHATBHUX ) TPYIL.
... Pobumu eucroexu. Wop0 BIaCTUBOCTEH (heHONMy Ha mifcTaBi Koro 6ynoBu
1 mpo. 6ynoBy ¢eHony Ha miacTaBi Horo BJACTHBOCTEH Ta Ha OCHOBI
pe3yNbTaTiB CIOCTEPEKEHE. ,

3.3.3.

Arnpaeriau

3aranbHa. . .Ta . CTPYKTYpHL dopmymn:

anpaerigie.  Ciuag, - 6ymoBa - “Mouiekyn
anpAErifiB. ANBAETIAHA XapaKTEPUCTHUHA
(pyHxnionanbHa) rpyma, il BUABJICHHS.
CucreMaTHyHa HOMeHKnarypa i GizuuHi
BIIACTHBOCTI anbJeriis. XimigHi
BJIACTHBOCTI €TaHAMIO, fI0ro oJepKaHHsL.

Haszusamu 3aranpHy $opMyny Ta XapakTepHCTHUHY ((yHKLUIOHANBHY)
rpyny anbAerifiB; anbaerifii 3a CACTEMaTHYHOIO HOMEHKNATYPOIO.

Pospisuamu anpperily NOMiX IHIIMX OKCUTEHOBMICHHX OpTaHIYHHX
CMONYK 3a 3arajibHOIO Ta CTPYKTYPHOIO hopMymamu.

lloacnioéamu BNMB XapakTepUCTHYHO! (QYHKUIOHANBHOL) TPy Ha
dismuni i XiMIYHI BJACTHBOCTI anbieriaiB, BOAHEBOrG 3B’f3KY Ha
PO3YHHHICTL anbAerifiB; GisuMuHi BRACTHBOCTI €TaHAMO Yy 3ICTAaBICHHI 3
€TaHOJIOM (3a TeMneparypu 20-25 °C).

Hasooumu npuxnacu anbjerifiiB; 3aCTOCYBAaHHA €TaHAMIO (OAEpPKaHHA
OLTOBOT KHCIIOTH).

Cxradamu MONEKYNAPHI 1 CTPYKTYPHI GOpMYNH aNbIETiiB (3a Ha3BaMH |
3araibHUMH  (OPMyNaMHi  BIATIOBIAHUX TOMOJOTIYHHUX DSIIB); PIBHAHHA
peakiii, AKi ONUCYIOTH XiMi4Hi BAACTHBOCTI €TaHASMO (YACTKOBE OKXUCHEHHS
1 BIIHOBJICHHS), OACPXKAaHHA eTaHAMK (KAaTaliTHYHOK TiApaTalliciO €THHY,
OKHCHEHHSM €TaHoay).

Xapaxmepuzysamu XiMiuHI BJACTHBOCTI eTaHamO; crrocobu onepxaHHs
€TaHAMO (KaTamTHYHOIO IAPATAIICIO ETHHY Ta OKHCHEHHAM €TAHOMY).
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3acmocosyeamu 3HaHHA [Ns BUOOPY CnoccOy BUABACHHS albAETiiB 3a
AKICHUMH PeakKIisMH: B3a€EMOIICI0 3 aMOHiaYHUM po3uvHOM apredTym(l)
OKCHAY, CBIXKOOCALKEHUM KynpyM{ll) riapoxcuaom.

Yemanosmosamu  NpUYHHOBO-HACAIAKOBI 3B A3KH
0y 10BOKO, BIACTHBOCTAMH, 3aCTOCYBAHHAM aJ1bJETI/IB.

IIpoenozysamu XiMiuHI BIACTHBOCTI afbAEriiB Ha OCHOBI 3HaHB TpO
BIIACTHBOCTI. XapaKTEPUCTHYHHX ((PYHKLIIOHAIBHHUX) TPYIL.

Pobumu eucnosku WOAO BRACTUBOCTEH anbierifiiB Ha MiACTaBl IXHBOI
Byaosu 1 mpo OymoBy anpACrifiB Ha MIACTaBl IXHIX BIAacTHBOCTEN Ta Ha
OCHOBI pe3ylbTaTIB CIIOCTEPEIKEHD.

MIK  CKJIAZIOM,

334.

KapbonoBi kucinotu

XapaktepucTuyHa (QYHKUIIOHAILHA) Tpynia
kapboHoBHX Kucnot. Crkuag, - 6yaosa
MOJIEKY OJHOOCHOBHHX Kap60HOBHX
KMCJIOT,  3aralbHa  Ta  CTPYKTYpHaA
GopMynH, CHCTeMaTHYHA HOMEHKIATYpa,
CTPYKTYpHa. .- i3oMepif.  Knacudikauis,

BJIACTHBOCTI, 3aCTOCYBAHHA KapOOHOBHX
KHCOT. “CTocoGH ~ OiepKaltHg  €TaHOBOY
KMCAOTH. TIomMpeHHs KapOOHOBKX KHCIIOT
y TIpUpOII.

Hasusamu 3araneHy QopMmyay Ta XapakTepHcTHuHy ((yHKUIOHANBHY)
Tpyny KapOGOHOBMX KHCHOT; HACKYEH] OJHOOCHOBHI KapOOHOBI KHCROTH 34
CHCTEMAaTHYHOK) HOMEHKIATYPOK); METAaHOBY # €TaHOBY KHUCJIOTY 3a
TPUBIANBHUMHM ~ Ha3BaMM; BHII KapOOHOBI KHMCNOTH; HacHuYeHi —
NaNbMITHHOBY, CTEAPHHOBY; HEHACHUYEHY — OJIEIHOBY.

Hoacuioeamu ‘BB KapGoKCANTbHOI Tpyn¥ Ha Gisuwudi i XiMiuHi
BNIACTHBOCTI  KapOOHOBHX KHCJIOT, BOJHEBOrO 3B'A3Ky Ha (i3HYHI
BIACTHUBOCTI KapbOHOBUX KHUCIOT.

Knacugixysamu KapboHOBI KHCIOTH 3a 6YA0BOIO KapOOHOBOIO JIAHLIOTA
(Hacu4eHi, HEHACHYEHI), KUIBKICTIO KapOOKCHIbHHUX rpyn {(0AHO-, JBOX-
OCHOBHI) 1 KiJIbKicTIO aToMiB KapGoHy B ixHiX Monexynax (HHXyi, BHII).

Busnawamu.CTpyKTYpHI 130MepH HACHYEHMX OIHOOCHOBHEX KapOOHOBHMX
KHCNOT.

Cxraoamu MONeKynsapHi i CTpyKTypHi GopMyNnu HacMMEHHX OIHO OCHOB-
HHX KapOOHOBMX KMCNOT 33 HazBaMu 1 3araasHOK Gopmynorn; ¢opMynH
CTPYKTYPHUX 130MEpIB HACHYEHUX OAHOOCHOBHMX KapOOHOBHX KHCIOT;
PIBHSIHHA peakuiif, [mo BigoOpaXKaloTh XiMivHI BIACTHBOCTI KapOOHOBHX
KMCIOT (B3a€MOJiss 3 aKkTHBHHMM MeTanaMi, JIyramMH, COJNIAMH; €CTCpPH-
dikartig); ofepxaHHA €TaHOBOI KMCIOTH (OKUCHEHHSM €TaHANIO, eTaHONY ).

Xapaxkmepuzyeamy XiMi4HI BRACTHBOCTI HAacHYeHHX OAHOOCHOBHHX
KapOOHOBHX KHCIIOT, CIOCOOH OAEPKAHHA ETAHOBOI KHUCIIOTH.

Obrpynmosyeamu  3AATHICT HHXKYHX  HACHYEHMX  OJHOOCHOBHHX
KapOOHOBHX KHMCIOT AQ ENEKTPOMITHYHOL AUCOLiALIl Ta All HA IRAUKATOPH B
pO3YMHAX.

3acmocosysamu 3HaHHS ANg BUOOpPY cnoco0y BHABIEHHS KapOOHOBHMX
KHCJIOT.

[Topisnrosamu dbizudni BIACTHBOCTI (TEMINEPATYPH KUIIIHHSA, PO3YUHHICTD
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'y BOMI) HACHYEHHX OAHOOCHOBHH® KapOOHOBEK KHCAOT T4 BIZROBIIHMX |
ANBACTIAIB. 1. ONHOATOMHMX - HACHYEHHUX cnnpis; KMCNOTH] BIACTHBOCTI

.| KapOOHOBHX KHCAOT Y MEXaX TOMOAOTIMHOIO PAR. a TAKOXK Y 3iCTABNEHHI i3

cnupTaMu, (eHoNoM i HEOPTaHIYHMMH KHCJIOTaME

Yemanosniosamu  NPUUHHOBO-HACNIAKOB] ®'S3KH MK  CKIANOM,

eNeKTPOHHOK OYN0BOK MOSEKYN, (i3HYHUME i XiMIYHUMH BIACTHBOCTAMM
OJIHOOOCHOBHUX .KapGOHOBHX KHCIOT; 3B’S3KE MK OKCHICHOBMICHUMH
OpraHiYHUMH CRONYKaMH.
-, TIpozno3syeamu XIMIUHI" BNACTHBOCTI OJIHOOCHBHHX KapOOHOBHMX KHCIOT
Ha- OCHOBI PO3YMIHHKA BIACTHBOCTE#l KapOOKCEBHOI rpynmu Ta KpaTHUX
3B’43KiB MDX aromaMu’ Kap6oHy; ocoOnuBi XiMmai B1acTHBOCTI MeTaHOBOI
KUMCHOTH (3AATHICTb 10 OKHCHEHHS — B3aEMOJW 3 aMOHIaYHHM PO3YMHOM
aprentym(I) okenay, cixoocamxeHuM KynpyM(R rizpokcuaom).

Pobumu . sucnosxu OO . BNACTUBOCTEMH ROOCHOBHHUX Kapﬁoﬂom{x
KHCTOT Ha MIACTABI IXHEOI OYA0BH 1 PO OYI0BY #HOOCHOBHMX KapBGOROBHX
KUCJIOT. Ha: . MIACTaBl ~ IXHIX' BJNACTHBOCTEH T HAa OCHOBI pe3ynbTartiB
CIOCTEPEKEHD. ]

3338.

Ectepu. Xupu -

3aranbHa Ta CTPYKTYPHI GOpMYJTH . €CTepiB;
OyzoBa =+ Moneky, CHCTEMAaTHYHA
HOMEHKNATypa, CIPYKTypHa i3oMepis,

¢isuyHi Bactusocti. [igponis . ectepis;.

3aCTOCYBaHHA iX. JXUPH AK NMpeacTaBHUKU
ectepiB. Knacudikauis ®upiB, ixsi XiMIyHI
BJIACTHBOCTI, 3aCTOCYBaHHA. Muna.

Hasueamu 3aranpHy QopMyny ecTepiB; a@epy 3a CHCTEMATHUYHOIO
HOMEHKATYpOKO.

Buswauamu  CTPYKTYpHi 130MepH  eCTCp® KapOGOHOBHX  KHCNOT;
CprKTypHi '(bopMme XUPIB ('Ile’IaJ'leiTaTy, PUCTEApATY, Tpuoneary);
dbopMynn conelf NaNbMITHHOBOI | CTEAPHHGBOI KRROT.

Hasodumu npuxnadu ecTepiB; TNOUIMPEHHW ecTepiB y mpHpoal Ta
Xap4yoBMX TPOAYKTAX.

Knacughixyeamu %upH Ha TBapHHHI | POCTHH TREPAI | Piaki; npupoaui
| IITYYHI.

Pospisnamu 3a CKNaJOM HacMueHI H Hemsuyeni, TBepAi # piaki,
MPUPOAHI i riAporeHi30BaHi XHPH; MANA; peaKuiikrepudikanii.

Ckaadamu  piBHSHHS — peakuifi  yTeopess  ecrepiB  (peakuiewo
ectepudikarii} i iXHPOTO TiApONi3y; PIBHAHHA PAKIiH, AKi BiMOOpaXKAKOTH
BRACTMBOCTI XKAPIB (MYXKHHHA riaposis, riapyeaseg

Iopisnweamu 6yaoBy 1 Gi3HYHI BNACTUBOCTIRACHYEHNX OJHOOCHOBHMX
KapGOHOBHX KHUCHOT | €CTEpIB.

Yemanosgnwosamu  TIPUYMHOBO-HACTIAKOBI B’ 43KM  MiX
6y20BOKO MOJIEKYJT, BNACTHBOCTAMH Ta 3aCTOCYBMESM XKHPIB.

3acmocosyeamu. 3HaHHS JUIS BUOOPY CIOCOW BHABNEHHA BeHAacHYeHHX
piakux xupis (B3aEM0is 3 GPOMHOIO BOZOIO).

CKJIAJIOM,
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Xapaxmepuszyeamu cKnaj i XiMiMHi B1aCTHBOCTI €CTEPIB, KHUPIB.

Pobumu eucnogku IMOAO BNACTHBOCTEH ecTepiB i XupiB Ha MiACTaBi
ixHBOI. OynoBM Ta mpo OynoBY ectepis i >KMpiB HAa NIACTaBI IXHIX
BJIACTHBOCTEH TA HA OCHOBI PE3YJIBTATIB CIOCTEPEKEHD.

3.3.6. Byrnesoau Knacudikauis Byraepoais. . Cknaa, Pospiznamu MOHO-, A4~ TA NONICAXAPHIH.
MOJIEKYNIAPHI dhopmynm . [JIIOKO3H, Ioacuiosamu BNNKB XapakTepucTHYHMX ((PyHKUiOHAILHHX) rpyn Ha
Caxapo3M, .. KpOXMam . I  Hemonos3u. | dhi3uyHi i XiMivsi BIACTHBOCTI MIIOKO3H.
CrpykTypHa QopMmyna BiAKpUTOL. GOpMEH Hasooumu. npuxaadu Byrnesoais 1 iXHi TPUBIATbHI HA3BH; 3aCTOCYBaHHsA
MOJIEKYJIH [IOKO3M. XiMivHI -BJIACTHBOCTI | TIIOKO3H, KPOXMaiio {BUPOOHHIITBO €TAHOMY), MOLIMPEHHS BYITICBORIB Y
[NMIOKO3H. YTBOPEHHA IIIOKO3H B MIPUPOAI. | IPHPOAI | XapuOBHX NPOAYKTAX.
Kpoxmane 1 nemonoza - npupomsi Cknadamu MONEKYNAPHY 1 CTPYKTYpHY $opMyny BiaKpUTOi GOpMH Tho-
nonimepy. I'iapoi3 caxaposH, KpoXMano. i | KO3H, MONEKYNsSpHi' GOpMYNH caxapo3H, KpOXMATo i LeION03H; PIBHAHHA
LETIONO3M. SIKiCHI peakitil A BH3HAYCHHA | peakuiii, 1o, BigoOpaxaoTs XiMiYHI BRACTHBOCTI MIOKO3M ([IOBHE 1 YacTKo-
TIOKO3H 1 KPOXMamo: 3acTOCyBaHHA | Be OKACHEHHs, BINHOBNCHHS BOJHEM, CIIUPTOBE Ta MOJNIOYHOKHCAE Opomiv-
BYIEBOAIB, iXHs OlonorivHa ponb Hf); Caxapo3d, KPOXMAIIO i 1enono3d (MONeKyIspRi pIBHAHHA TIAPONI3Y),
: - o : ¢oTOCHHTE3Y, YTBOPEHHS CaXxapo3H, KpOXMAIO | LEMON03: Y IPHpoai.
Ilopieniogamu KpoxMane 1 LENKOI03Y 32 CKJIAAOM | BIACTHBOCTSIMH.
5 = 3acmocogyeamu 3HaHHs A8 BUubOpy cnoco0y BUABICHHA IMIOKO3M (B3ae-
55 2 e i . Moais 3 aMOHiauHUM po34unHOM apreHTYM(I) okcuay, peakuii 3i CBiXooCaa-
wenuM Kynpym(IDriapokenaom) i Kpoxmanio (B3aeMoais 3 HOAOM).
Xapaxmepu3sysamu XIMi4R] BIaCTHBOCTI BYTNIEBOAIB.
Pobumu eucnosxku 1MoOA0 BIacTHBOCTEl BYINMEBOAIB HA MIACTaBI iXHBOI
Oynosu 1| npo GynoBsy BYT/IEBOAIB HA MiACTaRi iXHIX BIaCTHROCTEH Ta Ha
- OCHOBI pe3yJIbTATIiB CIOCTEPEIKEHD.
fIpoznosyeamu XiMiYHi BJACTHBOCTI BYTIEBOAIB Ha OCHOBI 3HaHB MpO
BNACTHBOCTI XapaKTEPUCTHYHMX (YHKUIOHANBHUX) TPy
3.4. Hirporenormicui opranigui cmoayxn
34.1. AMiHH XapakTepHCTHYHA - ((yHKUIOHANTbHA) Hasueamu zaranbHy ¢opMmyny Ta xapakTepucTHuHY (QyHKLIOHANBHY)
rpyna amiHiB, ii OyaoBa. Knacudikauis | rpyny amiHis; nepsHHHI aMiHH 338 CHCTEMATHYHOK HOMEHK/IATYPOIO.
aminis.  Byaoea  Monekyn  amiHis. Hasooumu npuxaadu amivis,
HOMEHKnarypa Knacugixyeamu aminu 3a 6ynoBolo kapOOHOBOro nNaHuiora (HacHYEHI,

icoprdai

3a CKJIAJOM CNOJyK. AMiHHK
i ORHOBH. XiMI4HI BJIaCTHBOCTI
MeTAHAMINY. @iWliHy. OnepxaHus aHiTiHY.

aut100
ayente

"
00
o

P

6iry

apoOMaTH4Hi).
Ilopieniosamu 0CHOBHI BIaCTHBOCTI AMOHIaKy, METaHaMIHY Ta aHIiHY.
Cxnadamu MONEKYNAPHI Ta CTPYKTYpHi ¢OpMyNH aMiHIB 3a HA3BaMH 1
3aralbHUMH  (OpMynaMM; piBHAHHA peakuiff, AKI ONMCYIOTH XIMIYHI
BACTMBOCTI MeTaHaMmiHy (TOpiHHA, B33€MOIIS 3 BOACID i XJIOPUAHOMK |
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' KMCTIOTOIO), aHiniHy (B3aEMOAIS 3 XZOPHAHOIO KHCIIOTOI0, OPOMHOIO BOJOIO)
Ta.OflepiKaHHA aHiMNHY (BIAHOBJCHHAM HITpoOeH3eHY).
. Xapaxmepusyeamu XiMi4H1 BRACTMBOCTI ME€TaHAMIHY, aHIIIRY.
Vemanosniosamu  NPEYNHOBO-HACMIAKOBI  3B’S3KM MK CKNQAOM,
0y A0BOIO, BIACTHBOCTAMH HACHYEHHX 1 aPOMATHYHUX aMIHIB.
Obipynmoeysamu ‘OCHOBHI BIACTHBOCTI HACHYCHHX aMiHiB Ta aHUIIHY;
nocraGneHHs OCHOBHUX BJACTHBOCTEH 1 361IbMIEHHS peakUidHOl 3AaTHOCTI
aHUTIHY B pEaKIlifgX 3aMilleHHS.
- Pobumu . sucnogxu TIpo BJIACTHBOCTI aMiHiB Ha OCHOBI OymoBH IXHIiX
MOJNIEKYA i Npo OyNOBY MOJEKYN aMiHIB Ha OCHOBI IXHIX BJIacTHBOCTEW Ta
PEe3ySBTATIE CIOCTEPEIKEHD.

34.2.

AMIHOKHCIOTH

Cknax 1 OynoBa MONEKYN, 3araubHi |
CTPYKTYpHI (OpPMYNH,.. XapaKTepUCTUYHI
(QyHKIIOHATBHI) TpymH,- CHCTEMATHYHA
HOMeHKNaTypa.. - [lonarrs npo
aM(OTEpHICTE  aMIHOKHCHOT. .  XiMIuHi

Hentuana rpyna. Henvumu. -BionoriyHa
POJB AMIHOKHCROT ™ ;77 - rammesss v

BJAACTHBOCTI .. aMiHOETAHOBO] - KUCJIOTH.

Hasueamu 3aransuy .gopMmyny Tta XxapakTepucTHuHi (pYHKLIOHAIBHI)
TPYNH. aMiHOKHCIIOT; aMIHOKHCIIOTH 3a CHCTEMATHYHOIO HOMEHKAATYPOIO.
~ Honcuiogamu aMoOTEpHICTE AMIHOKHCIIOT; 3MICT MOHATHL: NEMTHAHA
rpyna, QUNEeNTHA, NONiNenTH/,

Cknradamu MONEKYNApHI ‘Ta CTPYKTypHi (GOPMYTH aMIHOKHMCIOT 3a
Ha3BaMH 1 .3aTafbHUMHA. GOpMynaMH;, PiBHAHHA peakuid, AKi ONHUCYIOTH
XIMivHi : BRacTHBOCTI aMiHoeTaHOBOT KucioTH (B3aeMofis 3  HaTpid

| TIAPOKCHAOM, X TOPHAHOK KHCIOTOK), YTBOPEHHS JHAETITHAY).

Ilopisniceamu 3a OynoBOO MONEKYN 1 XIMIYHHMM BIACTHBOCTAMHU
- aMIHOKHUCJIOTH 3 KapOOHOBUMH KHCJIOTAMH Ta aMiHAMH.

Ilpoznozyeamu  XiMiuHI  BTACTMBOCTI  aMiHOKHMCAOT,  3YMORBJEHI
OCOO0IMBOCTAMH OYAOBH IXHIX MONEKYII. _

Xapaxmepu3syeamu XiMIMH1 BIACTHBOCTI aMIHOETAHORBO! KUCIIOTH.

Yemanosmoeamy  NpUYMHOBO-HACHAKOBI  3B'M3KM  MIX  CKITAIOM,
0yOOBOIO, BIACTHBOCTAMH aMIHOKHUCOT.

Pobumu eucnoexu Npo BIACTHBOCTI aMiHOKHCTOT Ha OCHOBI OynoBU
iXHIX MOJIEKYJ i Ipo OYA0BY aMiHOKHCIIOT Ha OCHOBI IXHIX BJIACTMBOCTEH Ta
PE3yJbTATIB CIOCTEPEXKEHb.

3.4.3.

Binku

3 InoxymenToodiry | o

Dinku Sk BHCOKOMONEKYRAPHI CTIONYKH,
ixHa OyzoBa, 3acTocyBaHHs. JleHaTypauis
i u1kiB, Konboposi peakuii Ha

Xapaxmepusyeamu  npouecu  riaponizy,  AeHaTypauii  OLnkiB.
3acmocosyéamu 3HaHHa s Bubopy cnocofy BuABneHHA  OUIKiB
(xcanronpoTeinosa Ta GiypeToBa peaxilii). _

Yemawosawoeamu  NPAYMHOBO-HACTHIAKOBI  3B’A3KM  MDK  CKIIQAOM,
OynoBOIO, BIACTHBOCTAMHE GiNKiB.

Pobumu eucrosku npo BAacTUBOCTI OinkiB Ha ocHOBI Oynosw iXHIX
MOJIEKY ]I 1 Ipo 6yA0BY Oi/IKiB HA OCHOB} IXHIX BIACTHUBOCTEH Ta pe3ynbTaTiB

CIIOCTEPEKEHS.
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3.5. Caurernyni Bllcor:mmpmmmiﬁ—oémﬁ - -

CHHTETHYHI BHWCOKOMOJIEKYNApHi pedoBuHu. IlonmimepH. Peakuii
mojimMepH3auli 1 nomikongeHcauil. Mnacrmacu. Kayuyku, ryma.
CuHTETHYHI BOJIOKHA: (i3HYHI BJACTMBOCTI | 3aCTOCYBAHHIL
Halinommpenimi .noniMepu Ta cdepd iXHBOTO BMKOPHCTAHHSL.
3HauyCHHs] TNPUPOAHHX | CHHTETHYHUX MONIMEPHAX OpPraHiuHHX
CTNONYK.

Hoacriogamu - .cyThb . GOHATTA TNOJIMEp; peakilii
TIONIKOHEH AWl K cnocobiB OfepKaHHA MoiMepiB.

Knacugpixyeamu noniMepu 3a cnocoboM ofiepanHs: PUPOIHI, IITYYHI,
CHHTETHYH].

Haeodumu npuxnadu CHHTETHYHMX BHCOKOMOJIEKYNADHMMX PEUOBHH |
NoJIMEpPHHUX MaTepiaiiB.Ha.ixHill OCHOBI; piBHAHL peaxuiil monimMepusauii i
NOJTIKOHICHCALLT. '

Pospisnamu. peakuii moniMepHsauil i nofikoHZeHcauii; NJacTMacy,
Kay4yKH, 'yMy Ta CHHTETHYHI BOJIOKHA.

ITopieniosamu NpUPOAHI, ITYYH] | CHHTETHYHI BONOKHA, TUTACTMAacH.

Cxradamu  piBHSHHA  peakuiii  nomiMepuzanli 3 YTBOPEHHAM
HalBaXUIMBIILIMX NOMIMEPIB (MONiCTHIIEHY, NOMIMPONINEHY, MONICTHPEHY,
MOMIXJOPOBIHLLY, . TOMiTeTPadIyopoeTHAEHY); peakuili nmonikonaeHcauil 3
YTBOPEHHAM AU- | TPUNENTHAIB.

3acmocosyeamu 3HaHHS NIPO BIACTHBOCTI NONIETUIIEHY: BiAHOLIEHHS A0
HarpiBaHHs, PpO3YHHIB--KHCMOT, JNYriB y KOHTEKCTI HOro 3HaY€HHI B
CYCTIUIBHOMY roCOgapcTBi, nodyTi.

Yemanoeniosamu  TIpHYHHOBO-HACHIAKOBI 3B S3KH
6YIO0BOIO, BIaCTHBOCTAMH T2 3aCTOCYBAHHAM MOJIMEDIB.

Obpynmogysamu. 3acTOCYBABHA NOJIMEpIB, 30KpeMa NoTieTHIIEHY, Horo
BJIACTHBOCTAMHU. Ta 3HAY€HHS NOJIMEDIB Y CTBOPEHHI HOBUX MaTepianis.

Pobumu eucrogku Tpo BNACTHBOCTI MONIMEPIE HA OCHOBI OyNOBM iXHIX
Monexyn 1 npo GyooBY nomiMepiB Ha OCHOBI IXHIX BJIACTHBOCTEH Ta
Pe3YJIbTaTIB CIOCTEPEXKEHD.

nonxiMepr3auii i

MIX  CKJIazoM,

3.6. YzaranbHeHHS 3RaHb fIPO OPraHivHi CNOTYKH

YCTaHOBNEHHA TEHETHYHHMX 3B A3KIB MIX pI3HAMH KJIacaMH
OpraHivHHX CNOAYK

Hosacrniwosamu npuyniy 6araToOMaHiTHOCTI OPraHiYHUX PeYOBHH.

Hasodumu npuxnadu roMOROTiB Ta i30MepiB; CNOAYK i3 MPOCTHMH 1
KpaTHUMH 3B’I3KaMH; i3 PI3HHMH XapaKTePUCTHYHHMH ((PYHKUIOHANBHAMH)
rpynamMs.

Po3piznuamy ~ OpraHiuHi .CIOJYKH 332 HA&IEXHICTIO IO BIANOBIAHHX
FOMOJIOTIYHUX PSAIB.

Crradanmy piBHAHHA peakui — B3a€MONepeTBOPEeHL OPraHidHUX CNONyK
PI3HHX KNaciB.

ITopisnioeamu XiMidHi BIACTHBOCTI OPTaHIYHKX CTIONYK PI3HHX KJIaciB.

Yemanoeaosamu 3B 93kM MK CKJIAIOM | XIMItHHMM BRACTHBOCTIMH
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OPraHivHHX CII. [yK=PISHWRKIACIB; MK OYI0BOIO MONCKy ™ OPT M=

CMONYK Ta IX 3A&THICTIO BCTYNAaTH B peakilii NeBHOro THIy; MiX KiacaMmH
OpraHiYHUX CIIONYK.

Obipynmogysamy BAKOPHCTAHHS OPTaHIYHMX CIONYK 3IEKHO Bif IXHIX
BIACTHBOCTEH; B3HAYEHHS OPraHiYHHX pEYOBHH Yy CTBOPEHHI HOBHX
MaTtepianis.

4. O04Hcaenun B ximil

4.1. | Posp'azyBanHs 3amau | DopMynH Aans. OOYHMCIICHHR  KUIBKOCTI Yemanoenoseamu XiMiuHy GOpMyNy CHONYKH 32 MacoBMMM YacTKaMH
3a XIMIYHEMHU PEYOBHMHH, KIIBKOCTI. YaCTHHOK Y NEBHIl.| eneMEHTIB, .. 110 BXOAATH . A0 1i ckiuady; 3a 3araibHOK  GOpMYIOI0

Ppopmynamu i Ha KUIBKOCTI  PEYOBHHH, MACOBOI YacTKH | TOMOMOMYHOrO Py Ta FYCTHHOIO ab0 BiIHOCHOK TYCTHHOIK,
BHBEJICHHA QOpPMYNH | €N1eMEHTa B CHONYLU, - BIAHOCHOI T'YCTHHH Obuucarogamu BITHOCHY MONEKYJISPHY Ta MOISPHY MacH peuOBHHH,
CIOJYKH razy, BUBENCHHS .(OPMYJIH CIONYKH. 3a | KUIBKICTBE YaCTHHOK (aTOMiB, MONEKY, HOHIB) y MEBHI# KIIBKOCTI peYOBHHH,
MAacOBHMH YaCTKAMH €€MEHTIB | mMaci peuosnuM, 06’eMi razy; Macy Ta 06’eM HaHOl KiABKOCTI PEYOBHHH i
: e e KiNBKICTB PEYOBHHH 22 BLAOMOIO Macolo Ta 06’eMoM; 06’em aanoi macH abo

! KUIBKOCTI PEYOBHMHH ra3y.3a H. y.; BITHOCHY I'YCTHHY ra3y 3a iHIIHM a3oM.
4.2, BupaxeHnus QopMynu ana - oOuMcIeHHR: — MacoBoi O6yucniogamu MacoBi Ta 00’€MHI (JUIA ra3iB) YaCcTKH PeUOBHH Yy CYMIIL;
KINBKICHOTO cKany . | (06'e€MHOT) MacTKH KOMIMOHEHTA B CyMillli, | MACOBY . YacTKy. el€MeHTa Y. Crofyni 3a ii $OopMyIo0; MacH €lneMeHTa B
PO3UHHY (CyMimui) MACOBOI Y4CTKH PO3YHHEHOI PEYOBHHU. ‘CKNIaJHiH- peYOBHHI 3a #I0r0 MacOBOIO YACTKO#O; MAcOBY YacTKY PO3UHMHEHOL
: PEHOBHMHHM B - PO3uMHi; Macy (06°e€M) po3YMHY Ta pO3YMHHHKA; Macy
PO34YHHEHOT PEYOBHHH.
4.3. | Po3p'ssyBaHHA 3aja4. | AJTOPHTMH * pO3B'SI3yBaHHs  3afay.  .3a

3a pIBHAHHAMH
peakuit

PIBHSHHAM  peakiii;
NPOAYKTY peakiii

BIOHOCHHH BHXIR

Yemanosniosamu XiMiudy GopMyny peqHOBHHH 3a Macolo, 06’eMoM abo
KUTBKICTIO PEYOBHHH peareHTiB abo npoayKTIB peakulii.

Obuyucmosamu 3a PIBHAHHAM XiMIYHO! peakiii KUIBKICTh PEYOBHHH, Macy
Ta 00’¢M razy (H.y.) abo KINBKICTE pPEYOBMHH PpEAreHTY/NpPOAYKTY 3a
BIAOMOI0 KINBKICTIO pEYOBHHH, Macoro, of’eMoM (ang rasy) iHILOTO 3
peareHTiB/MpoAYKTIB; 3a PIBHAHHAMA peaklliil 3 BUKOPHCTAHHAM PO3HHHIB 13
HEeBHOIO MA4COBOIW) YAcTKOK) PO3YMHEHOI PEYOBMHH; BIOHOCHHH BHXIA
MPOOYKTY peaklil; KINbKICTE peyoBHHH, Macy alo 00’eéM HpoAyKTy. 3a
PIBHAHHAM XiMIMHOI peakliii, 2KIo OMMH i3 peareHTIB B3ATO B HAMIHIIKY;
00'eMHHX BIAHOLUEHS a3iB 32 XIMIYHUMH PiBHAHHAMH; KUIBKOCTI PeYOBHHH,
MacH abo 06’emy 3a KIRBKICTIO peYOBHHH, Macoio abo o0’cMoM peareHrty,
10 MICTUTH NIEBHY YACTKY JAOMIILOK,

Poss'azysamu  xoMOGiHOBaHI  33pa4l
ANTOPHUTMIRB).

(nocnHaHHA He Oinpiue ABOX
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. JOJATKH
Tabanua po3vHHHOCTI OCHOB, KKCAOT, aMBOTEPHHX TIRPOKCHAIB i conteii y Bogi 3a 20-25 °C
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YMOBHI [TO3HAYEHHSA: «(p» — peYOBUHA PO3YHHHA (POSHUKKICTE Ginbwe 1 r peyosunn y 100 r Boan);

«M» —~ pEYOBHHA MAIOPO34YHHHA (po3unHHicTh ~ BiA | 20 0,001 r y 100 r soau);

«H» — PEYOBUHA MPAKTHYHO HEPO3UHHHA (po3uuHHicTh — MeHiue 0,00t ry 100 r Bogu);
«—» — PEYOBHHA HE iCHYE;

- «#» — PEUORKHA ICHYE, ane pearye 3 BOAOK; 11 PO3YMHHICTS BU3HAYUTH HE MOKHA.
Psaa akTuBHoCTI MeTaiB
, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (Hz) Cu, A Pt, Au
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HafinommnpeHimi Ha3BH TA CKJIAA JEAKHX HEOPTraHIYHNX PedyOBHH, cyMiuIeii Ta MinepaJis

Ha#nonimpeHia Ha3ea pe4oBuHu abo
CyMilli

XiMiyna ¢popMyna peuosuHn abo

Haiinowunpeninia 'Ha3sa pe4yoBHHH abo

XimiuHa Qopmyna peuyoBuhu-abo

KOMNOHEHTa (KOMNIOHEHTIB) cyMini cymiri KOMIIOHEHTA (XOMIIOHEHTIB) CyMinui
KYXOHHa (kaM’gHa) ciflb NaCl cipKoboJeHb H,S -
K4yCTHHHa CO/A Naun CIPYHCTHIA ras SO,
KATBIIUHOBAHA COAa Na;CO; YagHHii ra3 CO
KPHCTaNi4Ha cola Na,CO3 10H,0 3BECCHAKOYMHH a3 NO
n1THa {(Xap4oBa) coja NaHCO; nipuT FeS;
HaTpifina cenitpa NaNOs MiJIHHI Kynopoc CuSO; - 5H,0
xaniiina cenitpa KNO; 3aJTi3HHM Kynopoc FeSO, - 7TH.0O
amiaqHa ceniTpa NH.NOG; NIEPEKUC BOJHIO H.0» (BoOHHIT PO3HHH)
HaLaTHp NH4Cl OHa HacToAHKA 1> (coupToBHi pO34HH)
noTatl K2COs HAMATHPHHI CIMPT, AMOHIaYHa BOAA NH; (soauuii po3uun)
KpeHaa, MapMyp, BanHIK, KATBLUHT CaCO; PO34YUHHE CKIIO Na>Si0s
HeraweHe BanHo Ca0 KpeMHiii (HaniBnpoBiAHHK) Si
raiieHe BanHo Ca(OH), KBapl, KBapuesuit micox Si0;
BANIHAHA BOAA Ca(OH); (Boannit po3unH) CKJI0 (BiKOHHE) Na,O - Ca0 - 65i0,
KOpYHA Al,O3 XJIOpPHa BOAA Cl> (BogHHH po3uHH)
ofeyM po3unH SO; y HS04 H6pomua Bona Br. (Boauu#H po3uHH)
rinc CaS0, - 2H;0O feproneTosa cib KCIO;
aneGacTtp CaSOa- 1/2 H,0 MapraHuieka KMnO4 ]
CYXHMit nin CO; (TBEpANIA) xanbuiit kapbia CaC,

Hajinomunpeniuri Ha3BH Ta CKJIa/l AeAKHX OPraHiYHUX PEYOBHH TA CYMimeii

HajinomnpeRiwa Ha3pa pevoButn abo

XimiyHa dopmyna

HaknomupeHiwa Ha3ea peuoBHHH

XiMi4Ha dopmyna

cyMiwmi
0600THHIT a3, pyOAHUKOBHI ra3 CHa Kap$oA0Ba KHCIIOTA CsHsOH
i306yTan (CH,)CHCH,3 MYPAILIHHA KHCTI0TA HCOOH
1300KTaH {CH3);CCH>CH(CH3), OLTOBA KHCNIOTA, ALETATHA KHCIOTA CH;COOH
isonpeH CH,=C(CH3)CH=CH; MONIOYHA KHCJIOTa CH1CH(OH)COOH |
xnopodopm CHClI; LAB/IEBA KHCOTA HOOC-COOH ]
BiHINIXJIOPHA CH,=CHCI rIOKOHOBA KHCIOTA HOCH»(CHOH),COOH
METHNOBHL CIMDT, IEPEBHHIN CIIUPT CHiOH 27" v & copbiT HOCH(CHOH)sCH,OH
eTHMOBHI CIHPT, BUHHUI CIMPT CH@H\ " 3862, rAiuAH NH,CH,COOH
MypaLMHHA anbgeria, dopmansieria asaHiH CH;CH(NH2)COOH
bopmanin KJTITKOBHHA (CsH1a05)n

%pelﬁop RENapTamMenTy
3aranbLHot CepelHbOl Ta KOIKIALROT OCBITH

10. . KoHonenko

22




IIporpama posrnaHyTa Ha 3acimammi NpeAMETHOI KoMicii mmsa BeTymy Ha 3m06yTTH
cryneHs bakanappa (mpotokon Ne £ sin « 70 » /)7%5(2,@#{2& 2022 poky).

IIporpama posrmaHyTa Ta 3atBepKena Ha 3acinaHui npuiiMareHol Komicii yriBepcuTery
(mpotokon Ne 6 Big « /0 » m{//ﬁ(lé:%d 2022 poxy).

Bimnosinaneuuii cexperap A -
NPUAMANBHOI KOMICiT ) BikTopis HOPHA




