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3ATBEPJDXKEHO
Haka3 MiHicTepcTBa OCBITH 1 HAYKH YxpaiHH
Bin SO 06 2018p.Ne 898

IIporpamMa 30BHiIIMLOro He3a/€KHOT0 OUIHIOBAHHA 3 XiMIi

.. lIporpama npu3sHayeHa It NpOBeLeHHs 30BHILIHLOTO HE3ANEKHOTO OLHIOBAHHS 3 XiMil mounHaroun 3 2020 poky.

TONIOBHOK METOK MPOBENEHHS 30BHIMHBOTO HE3ANEKHOTO OLIHIOBAHHA € OG'€KTHBHE Ta HeyrepelkeHe OUiHIOBaHHA PiBHA
HaBYAJIBHUX JOCATHEHDb OCI0, fKi 3aKiHYMNIN 3aKAaj 3araisHOi cepefiHbol OCBITH i BUABMIH OaXKaHHS BCTYMHTH A0 3aKmaly pHILLOL
OCBITH YKpaiHwu.

30BHILIHE HE3aNeXHEe OLIHIOBAHHS 3anmpoBaKEHO 3 MeTol 3alesnedeHHs KOHCTHTYUIMHOro mpaBa rpoMaisH Ha
AOCTYN A0 BHLHOT OCBITH.

30BHIIIHE He3aNeXHe OLIHIOBAHHA 3 XiMii — cIToci6 mepesipku:

* 3HaHHA YYHAMH HaMBaXJIMBILIKMX 3aKOHIB | TEOpiH XimiT,

*. BOJIOAIHHA XiMi4HOIO MOBOIO, BMiHHS KODHCTYBAaTMCA Ha3BaMH i CHMBOJIAMA XIMIYHHMX €NEMEHTIB, ‘HasBaMH MpOCTHX |
CKJIa[IHUX PEYOBUH, )

¢ BMiHHS CKIAaTH XiMiuHi GopMynu i piBHAHHS XiMIUHMX peakiliii, po3B's3yBaTi po3paxyHKOBI Ta eKCIIepHMEHTaNlBHI 3a1al,

* PO3YMiHHA 3B'A3KY MDXK CKNaj0M, 6yI0BOO, Bi3HdHHME | XIMIYHHMH BJACTHBOCTAMU pEYOBHH, crocobamu iX oaepiaHHA,
rajy3sMH 3aCTOCYBaHHS,

® 3HAHb NP0 HAHBAXKIIMBILLI NPUPOAHI Ta LUTYYH] PeYOBHHH, iX 6yAOBY, CIOCOOK OACPKAHHS Ta rajy3i 3aCTOCYBaHHS;

¢ pPO3YMiHH: HAyKOBHX OCHOB MIEBHHX XiMiYHHX BHPOOHHLTE;

* 00I3HAHOCTI 3 ICAKUMH EKONOTTYHUMH NpobieMaMH, IOB'I3aHUMH 3 XIMi€Io;

* pO3YMIHHA pofti XiMil y po3B's3anHi rMobanbHUX NpobneM NI0ACTEA.

I[Iporpamy nss 30BHILIHBONO HE3AIEKHOTO OLIHIOBAHHA 3 XiMii po3pobieHO Ha OCHOBI IlepxcaBHoro cTanmapTy 6230801 1
NMOBHOT 3araibHOI CepefiHBOi OCBITH, 3aTBEpIKeHOTo moctaHoBow KabGimeTy Minictpis Yxpainu Bin 23 mictomana 2011 poKY
Ne 1392.

piBHHﬁ

Hi
¥ XiMIYHHX MOHATH, 3aKOHIB, TeOpil, a i yMIHHS IMOACHIOBATH XiMiuHi ABMINE, POOHUTH O6rPYHTOBaHX
PHE BUKOPUCTAHH HUMH. 3HaHb, GOPMYTIOBAHHA OLIHHUX CYIKeHb, BHABTCHHA BNACHOI MO3ULIT y p13H
p@xhqn chopMoBani 3ac06aMU HaBYANBHOTO NpeAMETa KIHOUGBI 1 NPEAMETHI KOMIETEHTHOCTI.
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Marepian nporpamy ISl 30BHILIHBOTO : HE3AIEXXHOIO OL[IHIOBAHHS DO3NOMIJIEHO HA YOTHPH TeMaTH4Hi ONMOKM: «3araibHa

Ximisy, «Heopraniuxa xiMis», «OpranivyHa ximis», «O6uKCIeHHs B XiMii», IKi B CBOIO 9epry PO3NOALIEHO 3a pO3aiiaMy i TeMaMu. Y

KOXKHOMY., PO3/IJII -NepesiideHo 3MICT HABYANBHOTO Marepiasiy, SKHM MaloTh BONOAITH YYAaCHUKH 30BHIWHBLOTO HE3ZATCIKHOTO
OLIIHIOBAHHS.

Y nepeniky BHMOT;, HABEJIEHUX Yy CTOBIT4YMKY «[IpeIMETHI BMiHHS Ta PE3YNLTATH HABYANBHO! AISNILHOCTI» AETANBHO PO3KPHTO
00cAr BUMOT /10 3HaHb, YMiHb, pe3y/1bTaTiB HaBYANbHOT JISNIGHOCT 3 KOXKHOTO PO3AINY i TEMH.

Y nporpaMi il 30BHIIIHBOTO HE3ANIEKHOIO OLIHIOBAHHS 3 XiMil BUKOPHCTAHO HOMEHKJIATYPY XiMIYHHX €lE€MEHTIB 1 PEYOBHH, a
T2KOX TEPMIHOJNOTiK0, fAKi Bimnosimaiots JCTY 2439-94: Enementr ximiuni, pedoBunu npocti. Tepminu Ta Bu3HadenHs. — K,
HepxcnoxuBetanaapT Ykpaind — 1994, Llporo crannaprty 6yae 10TpMMaHO i B 3aBAaHHAX TECTY 3 XiMII.

Haspu opraHi4HuX CNONYK BiATOBial0Th OCTaHHIM pekomenaauisM JTUPAC.

VY nporpaMi i 30BHILIHLOTO HE3AJIEKHOrO OLIHIOBAHHA 3 XiMil BUKOPMCTAHO CKOPOUYEHHS «H. Y.» — HOPMaibHI YMOBH
(temneparypa 0 °C, tuck 101,3 xfTa aGo 760 MM pr. cT.).

BianosiAHo J0 MDXHAPOAHHX CTAHJAAPTIB JUIA NTO3HAYEHHS KibKOCTI pEYOBMHH MOKHA BHKOpHCTOByBaTH aitepu n a6o v. Mns
IO3HAYEHHS TEIoBOro edexkry peam.m CJILZT BUKOPHCTOBYBATH NMo3HayeHHs «AH».

[lix 4ac NiATOTOBKM MO 30BHILIHBOTO HE3ANEXKHOIO OLIHIOBAHHA 3 XiMii DEKOMEHIOBAHO BMKOPMCTOBYBATH NOBIJHHKOBI
T20aHLi, AKI HaBe#eHO y moAaTkaxX «PO3YMHHICTL KHCHOT, colel, 0CHOB Ta aMoTEepHUX TiApokcHaiB y Boai 33 20—25 °C», «Pax

AKTUBHOCTI MeTaniey», «Haitnowupeniwi Ha3sy Ta cKiIaj AesIKUX HEOPraHiYHMX PEUOBHH, cyMimieli Ta Minepanis», «HalnoluupeHiui
Ha3BHW Ta CKNaj JesKUX OPraHi4HHUX PEHOBHH Ta CyMilueii».

Ne l Hazea pozainy, TemMu | 3MicT HaBYaJbLHOTO MaTepiany l IpexMeTHi BMiIHHS Ta pe3yJbTATH HABYAALHOT TiAALHOCTI
1. 3araabna ximist
1.1 OcHoBHI XiMiuHi TloHATTs pedoBHHa, (isuuHe Tino, Marte- | Janucysamu xiMiuHi GopMynn pedoBuH, rpadiuni (cTpyKkTypHi) dopMyan

noHATTA. PeuoBnHa | pian, mpocta peyoBMHa (MeTal, Hemetan), | MONeKyII.

CKRNafHa peyoBMHA, XiMiuHMiEt enemeHT; | Pospisnamu ¢i3vuHi Tina i pevyoBMHH; NMPOCTi Ta CKIAAHI PEYOBHHH,
HaiAPIOHILI YaCTHHKH PEHOBHHH — aTOM, | €/IeMEHTH | NPOCTI PEYOBUHH; METANY | HEMETaNM; aTOMH, MONEKyNnH Ta
MOJeKys1a, HoH (kaTion, anioH). ®isuyni Ta | fioHu (KaTioHu, aHioHn); di3nuHi Ta XiMiuHi BIaCTHBOCTI peuoBUHH; di3uHuHI
XiMiyHi BacTHBOCTI pedoBMHM. Cknan | sBHILA Ta XiMiyHi peakilii; HalMpocTilly Ta iCTUHHY GOPMYITH CIIOJYKH.

peYOBMHH (AKICHHH, KUIbKicHUiT). Banent- | Cxaadamu ¢opmynu O6iHapHHX CHOOAYK 3a 3HAYEHHAMH BaJEHTHOCTI
HICTB XiMiuHOTO eneMeHTa. XiMiuHa | €JIEMEHTIB.
(nalimpocTimna, ICTMHHA} 1 rpadiuHa | Awanizyeamu SKICHWH (eneMEHTHMH) | KiMBKICHHE CKIal pe4OBHHH 3a 11

{cTpyxTypHa) thopMynn. DiznuHe sBHLIE | XiMIYHOIO GOPMYIIOKD.

|
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Ta XiMiYHa peaxuis. BifiocHT aTomua i
MonekyaspHa (dopMyasHa) MacH, Mondp-
Ha Maca, KUIBKICTh PedoBHHH: OAMHHULI
BUMIPIOBaHHS KieKOCT] PSYOBHHY,
MOMSAPHOI MacH, MOJApHOroe 00’eMy;
3HAYeHHA TeMOepaTypu M THCKy, JKi
BIITOBIAOTE HOPMANBHMM yMOBaM (H.
y.); MOJApHLHA 06°eM rasy (3a H. y.). 3akoH
Aporanpo; u4mciao Asoragpo. CepeaHs
BITHOCHA MONIEKYJSpHA Maca ROBITps.
MacoBa yacTKa eneMeHTa y ComyLi.

Busnavamu BaneHTHICTb e:ieMeHTIB 3a popMynaMu GiHapHHUX CRONYK.

Obuucrogamu . cepeHiO BIAHOCHY MOJIEKYJAPHY Macy NOBITpd, MacoBy
HaCTKY ‘eleMeHTa Y CMoNylli, Macy eleMEHTa y CKJIaaHii pedoBHHi 3a HOIG
MacoBOIO YACTKOIO,

=2

XimiuHa peaknig

XimivHa peakuis, cXxema peakilii,. XiMiuHe
PIBHAHHA. 3aKOHH 30epeXxeHHSA: MacH
pPeYoBHH MiA ¥ac XIMIYHOI  peakuii,
00’€MHHUX CHIBBIAHOLWIEHb Ia3iB Y XiMiuHii
peaxuii. 30BHIWHI edeKTH,.. . 1o
CYNPOBOJUKYIOTE XIMIMHI peakiii. -Tunu
XIMIYHHX peaKuii. Knacugikauis
XIMIYHHX peakliif B opraHiuHii ximii
(NpHEIHAHHA, 3aMilOEHHs, BiALLENICHHA,
13omepH3auii). TennoBuii eekt XIMIYHOT
peakuii, TepMoxiMiuHe pisusHHs. [ToHATTS
OKHCHHK, BiZIHOBHHUK, OKHCHEHHH,
BIAHOBJeHHA. [anpBaHIYHHI  €JIEMEHT.
Hipnaxicts xiMiunoi peaxwuii. Katanizatop.
Bnnus pisHHX YMHHMHKIB HAa IIBHAKICTH
XiMiyHOi peakuii. XiMiuna piBHOBara,
npusuun Jle Hlarense.

3anucysamu cxemu peakuiii, XiMivHi if TepMOXIMIYHI PiIBHAHHSL.

Pospisuamy TRV PeaKuii 3a KUIBKICTIO peareHTiB i MpOAYKTIB. (peakuii
CTOMYYEHHS, po3Kknany, oOMiHy, 3aMIlUEHHA), 3MIHOIO CTYMEH:d OKHUCHEHHS
eneMeHTiB (peakuii OKMCHO-BIAHOBHI Ta 6e3 3MIHH CTYNEHS OKMCHCHHA),
TeroBHM  ¢pekToM (peakuil €K30TepMiuHi, EeHAOTEPMiuHi), HalpAMOM
nepediry (peakuii o6opoTHI, HEODOPOTHI); 3a YYACTIO OpraHIMHMX CHONYK
{3aMillleHH , npueIHaKNs, BiALEeNNeH s, i3oMepu3auii).

Auanizyéamu BIUIAB UPUPOAA PEArcHTIB, 1X KOHUEHTpaUiii, BeIUYHHH
MOBEPXHi IX KOHTAaKTy, TEMIEpPATypH, KaTali3aTopa Ha IBHAKICTh XiMi4HOT
peaxuii; npouecy, o BiadyBarThECA NpH poGOTI raibBAHIWIONO €NEMEHTY.

Busnauamu 8 OKMCHO-BIAHOBHIH peaxilii OKMCHHMK | BIAHOBHHUK, MPOUECH
OKHMCHEHHS Ta BIAHOBJ/ICHHS.

Buxopucmosysamu MeTo4 eNeKTpOHHOre OanaHCy U4 MEpPETROPEHHA
CXeMH OKHCHO-BITHOBHOI peakuii Ha XiMiYHe piBHAHHA.

3acmocosysamu 3akoH 30epexeHHA MacH PEeUOBHH Al INepeTBOPEHHS
CXeMH peakuii Ha XiMiuHe pisHaHHA, npuHuun Jle lllatense nig BusHaAueHHS
HaMpAMY 3MIIIEHHS XIMIYHOI piBHOBArH.

1.3

Bynosa atoMis i
NPOCTUX HOHIB

Ckraag  atoma  (sapo,
obononka). [Tousarras HykmoH, HyKnix,
I30TONH, TPOTOHHE UYMUCNO, HYKIOHHE
qucio, opbiTalib, €HEPreTMYHi piBeHb i
MigpiBeHs,  CrapeHi A HecmapeHi
€JIEKTPOHH; pajiyc aToMa, MpoCcTOro HoHa;
OCHOBHHH 1 30ymXeHHA CTaHH aroMa.
®opmu s- 1 p-opbitaneit, po3MillerHs p-
opbiTaneii y mnpoctopi. [locnipoBHicTs

CJIEKTpOHHA

3anucysamu Ta poznisnagamu eNEKTPOHHI GOPMY/IM aTOMIB i POCTHX HO-
HIB enemeHTiB Ne 1—20 | 26 Tta ixHi rpadiynHi BapiaHTH, aTOMiB HeMe-
TaJliYHUX €JIEMEHTIB MalIMX NEepioNliB Y 0CHOBHOMY 1 30yUKEHOMY CTaHaX.

Po3pisnamy BaNCHTHICTE 1 CTYNiHb OKHCHEHHS €NleMEeHTA.

Cxnadamu GopMynn CIONYK 32 CTYNEHAMH OKUCHEHHS EJIEMEHTIB.

flopieniogamy MOXUIMBI CTYIEHI OKUCHEHHS HEMETAJiYHMX eJIEMEHTIB
MalliX NEPioAiB, 10 3HAXOASTHCA B OMHIH IpyMi, HA OCHOBI eleKTPOHHOI
OyZao8H 1XHIX aTOMIB; pallyck aTOMIB | BPOCTUX HOHIB.

Ananizyeamu 3MiHM paniyciB aTOMIB Y Nepiojax i Mmirpynax, 3B’A30K
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2aMOBHEH.IA €NEKTPOHAMH €HePreTHYHHX
PIBHIB i MiAPiBHIB B aTOMax €1eMeHTIB Ne
1—20 i 26, enextponni .popMyIH aTOMIB. i
NpOCTHX HOHIB enemeHTiB Ne 1—201 26 Ta
ixHi rpadiuHi BapiaHTH. BaneHTHI cTaHu
eneMeHTIB. CTyNiHb OKUCHEHHS €JIEMEHTA

B peyoBHH]. MOXUIHBI CTYNEHI OKHCHEHHS"

HEMETANIYHUX ENEMEHTIB MAINX NEPIOAIB.

KITBKOCTI CNICKTPOHIB ‘Ha 30BHILIHEOMY PiBHI 3 XapakrepoMm €ne€MeHTa
(MeTaniyHKUM, HEMETANMIYHIM), THIIOM TPOCTOT PeYOBHHK (METall, HEMETAl),
KHCNOTHO-OCHOBHHM XapaKTeépoM OKCHAIB 1 TiAPOKCHAIB, BiAMIHHOCTI
ENEKTPOHHOT OYA0BY aTOMIB §-, p-, d-enemenTiB (Qepym) 1-4 nepioaib.
Busnauamu cxnan saep (KinbKICTh MPOTOHIB i HEATPOHIB Y HYKMiAI) 1 ene-
KTPOHHHX O00ONOHOK (€HepreTH4YHHX piBHIB Ta NiAPIBHIB) B aTOMax ene-
MeHTIB Ne 120 i 26, 3araibHy KiIBKICTh €IEKTPOHIB 1 YHCIIO €JIEKTPOHIB HA
30BHIIIHBEOMY €HEPreTHYHOMY PiBHI aTOMiB enemeHTIB No 1—201 26.
Obvucpiogamu CTYNIIHB OKUCHEHHS €JIEMEHTA Y CTIONYLL.

1.4 | Hepionuunuii 3axkon i | lNepiognynuit 3akon (cydacHe opmymo- | Pospiznamu B nepiommuHiii cucremi mepionu, rpynu, rojioBHi (A) Ta
nepioau4Ha cucteMa | BanHs). CTpyKTypa kopoTkoro i gosroro | no6iuni (B) miarpyny; Meraniuni ta HeMeTaniyHi €MeMEHTH 3a MICUEM iX ¥
XIMIYHHX €IEMEHTIB | BApIaHTIB NMEPiOAMYHOI CHCTEMHU; TIePioAM, | MEPIOANYHINA CHCTEMI; JIYXKHI, IHEPTHI €NEMEHTH, TaIOTeHH.

rpynd, marpynu (ronomHi (A), nobiuni |- Bukxopucmosysamu iHpopMaliio, 3aKNajeHy B NepioguuHiil cucTemi, WA
(B). TIlpoToHHe '.uMcnO - (NOPSAKOBMH, | BU3HAYEHHS . BIACTHUBOCTEH eneMeHTa (MeTamiyduii abo HeMeTan4HHKi
aTOMHHH  HOMEp  eleMEHTa),  MiCUe | eNeMEHT), MAKCUMANbHOrO 3HAYEHHS HOro BaNCHTHOCTI, BIACTHBOCTEH
METATIMHMX 1 HEMETalniYHUX €JIEMEHTIB Y | NpocTOl pe4oBHHM (MeTan.abo HeMeTan), XIMIYHOLO XapaKTepy OKCHIIB,
nepioAuYHill CHCTeMI, Nepiofax i rpynax; | riapoKcHAIB.
JYXHi, IHEPTHI €IEeMCHTH, TaNOreHH. | Awasizyéamu 3MIHM BJACTHBOCTEH NPOCTHX PEHYOBHH Ta KHCIOTHO-
Iepioguunicts .  3MiH BNACTHBOCTEH | OCHOBHOTO XapakTepy OKCHAIB | MAPOKCHIIB 3aNeXHO BiJ MICLisl €IEMEHTIB
€IEMEHTIB Ta IiXHIX CHOJIYK Ha OCHOBI |y Mepiofiax, miArpynax, np4 nepexoii Big 0AHOTo Nepiofy A0 IHWOTO.
: ysBJieHb Npo OYA0BY aTOMIB,

LS XiMi4Hui 3B’ 430K OcHOBHI* . BMAM  XIMIYHOTO . 3B’43KYy | fHaéodumu npuxradu peqoBHH 13 Pi3HMMH BUAAMHM XIMIYHOTO 3B’A3KY;
{fioHHU, KOBAJICHTHHH, BOJAHEBHUH, | aAMOPMPHMX | KPHCTANIMHHX PEUOBHH.
meTaniyuit). OOMIHHMA Ta JAOHOpHO- IToacwwosamu  giomiviiocmi B MeXaHI3Max YTBOPEHHA KOBaJIEHTHHX
AKUENTOPHWH  MEXaHi3MH  YTBOpEHHs | 3B°43KiB y MOMEKYJNi aMOHiaKy Ta HOHI aMOHII0; MK aMOphHHMH i
KOBATEHTHHX 3B A3KIB. {IpocTuii, | KPHCTANIYHHMH PEYOBHHAMH,
noABiifHuM, mNoOTpiiinuil, nondpuuit Ta| Pospiziamu OOMIHHHH Ta JOHOPHO-AKUENTOPHMIl (KAaTioOH aMOHIK)
HeTONAPHHi KOBANEHTHI ~  3B’43KH. | MEXaHI3MH YTBOPEHHS KOBAJICHTHOTO 3B’ S3KY.
EnexTpoHeraTurHicTE eneMeHTa. | Cxnadamyu eNeKTpOHHI GOPMYNH MONEKYI, XiMidHI OpMyITH CrONyK 3a
EnexrponHa topmyna MONIEKYIH. | 3apAaamMy HOHIB.

PeuoBuHM aTOMHOT, MONIEKYN4pHOT, HOHHOT
6ynoBH. Kpuctaniunuit 1 aMmopdHHUil cTaHH
TBEPAMX pEYOBHH. THIHM KpUCTaNiYHHX
IpaToK (aToMHI, MOJEKYJIApHI, HOHHI,
MeTallidHi). 3anexHICTh dizHanux
BJIACTHBOCTEl! peyosuH Bij IXHBO! Oy10BH.

Vemarnosniosamu BARM XIMIYHOIO 3B’S3Ky B PEYOBHHAX 3a iXHimu
thopmynamu,

Busuauamu npocTi, NOABiiHI,
KOBAJIEHTHI 3B’ A3KH MDX aTOMaMH.

Tlpoenozysamu BuA XIMIYHOTO 3B’S3KY B CIIONYL, MOXIHBICTE YTBOPEHHSA
BOAHEBOTO 3B'A3KY MiX MOJeKylamu, $i3uyHi BNACTHBOCTI peHOBHH Ha
OCHOBI iXHBO! OyZ0BM Ta OyAOBY pEYOBHH HA OCHOBI IXHIX (I3WYHHX

NOTpiliHi, MONSApHI Ta HEMONAPHI
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EJACTHBOCTEH (TUOY KPUCTATIYHUX TPATOK).

Oyinosamu Ha OCHOBI GYZOBM MOJEKYT BOAM 1 CIMPTIB MOMXJIIMBICTH
YTBOPEHHS BOJHEBOFO 3B’M3KY MIX MONEKYJIaMH BOAM, OpTaHidHHX
PEYOBHH, BOAM i OPraHIYHUX PeYOBMH.

1.6

- CyMiun pe4oBHH.
Po3yunn

Cymilwli oaHopigHi (PO3YMHH) TAa HEOTHO-.
piaHi. TlOHATTS Npo AMCHEPCHI CHCTEMH.
Konoiani Ta ictuHHI po3unHH. Cycnensii,
eMynbcii, aepozomi. Macora- i 06’eMHa
(ansg raszy) 4acTKH DEYOBHHH B CyMill,
Metoau poszinenHs cymimeii (BiACTONO-
BaHHA, QUIBTPYBaHHA, UEHTPUYryBaHHs,
BHMAPIOBAHHS, AUCTUNAWIA (NEperoHKa).
byaosa Monexkynu Boau. [TOHATTS po3yuH,
PO3YHHHHK, PO3UYHHEHA -~ PEYOBHHA,
KpHCTanoriapar. PO3uMHHICTE PEYOBHH, iT
JANEXKHICTh ~ Bil  Pi3HUX ~ YKHHUKIB.
HachyeHi # HeHacH4eHI, KOHLEHTpPOBaHI i
po3BeleHi po3uMHH. Macosa vacTka pos-
YHHEHOI PEYOBHHY y po3uuHi. Enextpornir,
HeenekTpomT. Enexrponituysa aucouia-
Lif, CTYNiHB €NeKTPONITHYHOT aucouianii.
Honno-Monexynapre piBuaHHS." Peakuii
OOMIHY MK €NeKTpONTaMH Yy pO3YMHI.
Bonnesuit noxasuuk (pH). 3abapenenus
iHIMKaTOpiB (yHiBEpcanbHOro, penondra-
JIEIHY, METUNOPAHXY) B KHCIOTHOMY,
NYXHOMY 1 HEHTpPaNbHOMY CEpelIOBHILAX,
3HaYeHHss pH Ui KOXHOTO cepeaoBHiuA.
Tipponis conelt. SIKicHi peakuil Ha Aeski
HOHH.

Haeodumu npuxnadu KoNnoigHHX Ta ICTHHHUX PO3UHHIB, PO3YMHHHKIB,
CYCIIEH3iit, eMyIbCii, aepo30siB, ENEKTPONITIB i HEEIEKTPOJITIB, CHIBHMX i
c1abKKX eNneKTPONITIB, KPUCTAJIOTIAPATIB.

Po3piznamu 0AHOPIAHI Ta REOAHOPIAHI cymiwi pi3HMX THNIB; po3baseHi,
KOHUEHTPOBAHI,. - HACHYeHi, HEHaCHyYeHi pO3YMHH; EIEKTPOAiTH H
HEENIEKTPONITH, CHIIBHI Ta ¢JJabKl eNeKTPOiTH,

Q6upamu cnoci®é posmiieHHA oaHOpiAHOT abo HeoaHOpIZHOI CyMimi
PEYOBHH; BHABJICHHS B PO34MHI FAPOKCHA-, XJOPHA-, cynbdat-, kapboHart-,
cuitikat- i oprodocar-iouis, fionis [gporeHy, aMmoHio, bapito, a TakoxX, 3a
JOTIOMOTOIO JIYTy, — KOHIB Qepymy(2+) 1 Pepymy(3+).

Cxradamu CXeMH ENEKTPOMTHYHOI AMcoUiaumii OCHOB, KHCJIOT, CONEH;
MOHHO-MOJICKYJISIPH] © PIBHSHHZ 3a MOJIEKYNSAPDHMUMHM  PIBHSHHAMH i
MOJIEKY/IAPHI PIBHAHHA 32 HOHHO-MONEKYNAPHHMH DIBHSHHAMM, PIBHSHHS
peakuiéi riaponizy coneii; piBHAHHA AKICHUX peakUiii AId BH3HAYMEHHS B
pO3YMHAX XJIOpHA-, Cynbdar-, KapOoHaT-, CHIikaT-- 1 opTodocdar-ioHis,
iioHiB amoHiro, epymy(2+), Gepymy(3+), (ocamxyrouu ix nyramu), bapiro
B MOJICKYIAPHIi Ta HOHHIK popMax.

Ananizyeamu sunve OyHOBH PEYOBHH, TEMIEpaTypH, TUCKY (JUIst Ta3iB) Ha
iX pO3YMHHICTE y BOAI; MEXAHI3MH YTBOPEHHS HOHIB NIPH PO3MHHEHH] Y BOJI
eNeKTPOIIiTIB HOHHOI Ta MONEKYIApHOT OYAOBH.

Buznayamu MoXnuBicTh mepebiry peakuii oOMiHy MiX eNeKTpOjiTaMH B
PO34HHI, MAPOMIZY CONCit, cepeNoBUILE POZYKHY COJTI.
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2. Heopraniuna ximin

2.1, Heopraniuni pe4oBHHH i iXHi BNaCTHBOCTI
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2.1.1 L;'famkﬂisinomon:'ri Hemeranu. 3araneHa  XapaKTepHCTHKA Hazueamu HaliinolupeHinii y MpUpomi HEMETANIUHI eNEMEeHTH; AKICHHUA
%\Qfg:‘*«sgcf' uf)fb‘%‘!eme'raniqﬂi Hemgranimux €NeMEHTIB  (Micue  y | Ta KiJIBKICHU#A CKJIaj MOBITPL. : = . '
,gi @gmenm Ta nepiogu4Hin CHUCTEMI, ocobnmuBoCTI [loscniosamu cyTh sgBHIIA anoTpomii; BIAMIHHOCTI  BJIAcCTHBOCTCH
S / ::}{kMe‘raJm enekTpoHHoi GymoBu artomis). PisuuHi | anorponuux Moaudiikauiit Oxcureny, . Cynshypy, Kapbouny, ®ocdopy
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BJIACTHBOCTI ~ HeMeTaniB.  ANOTPOTIT:
AnoTponHi Moandikauii HeMeTaTiuyHuX
eneMeHTiB. - SIBumie . agcopbuii - (Ha|

NpAKIAnl aKTHBOBAHOro Byrimna). OKucHi

Ta BIAHOBHI BJACTHBOCTI HEMCTaMB.
3actocyBaHHs ~ HeMetamiB.  OKCHred.:
[lomupenicte  OxcurcHy. B mpupoai.
Kucens, - cxmag ... #ioro  MosekysH,
MOLMpeHicTe  y  mpupodi.  Di3u4Hi

BNACTHROCTI KMCHIO. QfepKaHHI KUCHIO B
naGoparopii’ (3 TiApOrcH NEpoKCHAY |
BOAM) Ta Tupomucaopoctl.  Cnocobu
30upaHHs kucHIO. JloBeAGHHA HAsSBHOCTI
KHCHIO. XIMI4YHI BJIaCTHBOCTI "KHCHIO:
B3aEMOJIA 3 TIPOCTHMH 1 CKIaAHMMH
pedoBiHamH. - KosooGir OxcureHy -: B
npupoai.  O3oH.. 3acToCyBaHHA .Ta
OionoriyHa ponb  KUCHIO. - OKHCHEHHS
(ropiHHA, NORIISHE OKMCHECHHA, ANXAHHA).
YMOBH BHMHMKHEHHS - Ta IpHUIHHEHHS
FOPiHHS. Cnonyku - .  HeMeTaniyHUX
eyieMeHTiB 3 [iaporenoM. BractusocTi
BOJAHMX PpO3YMHIB LHAX CHOONMyK, IX
3acTocyBaHHA. OKCHAW  HeMeTalmuHUX
€NIeMEHTIB, iX YMICT B aTMOcdepi.

“CRNIagoM TXHIX MOnekyn ado 6y10BOLS; CYTh ABUILA aacopOuill (Ha MpUKnafi

aKTHBOBAHOTO " BYIiJUIsi); AHTPOMONEHHI Ta NPHPOAHI NPHYMHH TMOSBH B
atMocdepi... OKCHAIB HSMETaliyHHUX eNEMEHTIB, INpOUECIB OKWCHEHHS,
koNooliry OKcUreHy.

"Hagodumu npuxnadu anoTponHux Moaudikauifi Oxcureny (KuceHb Ta
o3zon), Cyna(ypy (pomGiuna Ta MoHoknuHHA cipka), KapGony (rpadir,

anMa3 T1a ¢ynepen), Pocdopy (Oinmii Ta vepBoHuM Qocdop); cnomyk

HEMETANMYHuX eneMenTiB 3 [igporenom (riaporen xaopua, TiaporeH
cynbdij, aMOHiaK),

Crradamu- XiMiuHI piBHAHHS, IO MiATBEPIKYIOTH OKMCHI BIACTHBOCTI
HeMeTaNliB (KUCEHb, CipKa, BYTJIEIb, XJIOP) B PEAKIIfAX 3 BOAHCM I METANAMH;
BiAHOBHI ' BJJACTUBOCTI BOAHIO # BYrneuio B peakiyisx 3 OKCHAAMHU
METali4HWX eJIeMEHTIB; peakliii, AKi XapakTepu3yIOThb BIaCTHBOCTI BOAHHX
PO3YMHIB TAPOTEH XNOPUAY (3 OCHOBaMH), TiApored cynsdiny (3 ayramu),
aMOHIaKy (3 KMCNIOTaMH); peakuiil HiTpaTHOl 1 KOHUEHTPOBaKoi cyabdaTHol
KHCIIOT 3 MarHieM, IMHKOM, MIJUI0, PCAKIUi: OACpXKaHHS KHCHIO 3 TiporeH
NEPOKCH/TY Ta BOIM; KHCHIO 3 BOJHEM, ByIJIELIEM, CIPKOIO, MarHieM, 3alizoM,
MIJIRIO, METAHOM, TIAPOTeH CYMbpiIoM.
= [Topigmoeamu  Qi3uuHI Ta XiMIYHI BIACTHBOCTI HEMETalliB, OKCHJIB
HEMETAliYHUX eJIeMEHTIB; BNaCTHBOCTI BOAHHMX PO3YMHIB riaporeH XJIOpHUARY,
TiAPOTeH cynbdiny, aMOHIaKY.

Xapaxmepuszyeamy  HeMeTanW, ixHi  Gi3UtHI  BNAacCTHBOCTI  Ta
3aCTOCYBAHHA, 3aCTOCYBaHHA TiAPOTeH X/OpHAy, riaporeH cymsdiny,
aMOHIaky; (i3r4HI Ta XiMiYHI BJIaCTHBOCTI HITPATHOl | KOHLEHTPOBAHO!
cynbhatHOT KHCNOT (B3a€MOJiS 3 MAarHiEM, LMHKOM, MIiAMO); XiMiuHi
BJIACTHBOCTI KHCHIO; IPAKTHYHY 3HAYyLUICTH ABMIIA agcopouii, apcopOuiiuy
30aTHICTHL AKTHBOBAHOIO BYIi/LIA T4 AHANOTIYHHUX NIKAPCHKUX NpEmaparis,

Quinogamu  GloyioriYHe 3HAYEHHA HAHBaXIMBIIMX HEMETATIYHHX
(Oxkcureny, Hirporeny, KapGony, ®ocdopy, ranoreHiB} eJIeMEHTIB;
3HAYEHHA KUCHIO B KUTTEMIANSHOCTI OPraHi3MiB; 030HY B aTMochepi.

Bucnosmosamu cyooxcenns 1OAO 3aCTOCYBAHHA O30HY, €KOJIOTIYHMX
HacJiAKiB BUKUAIR B atMocdepy okculis Kapbony, Hitporeny, Cynstypy;
KHCNIOTHUX JIOLLIB, TApHUKOBOTO eeKTy.

Ob6rpynmogysamu 3HauYeHHS ATOTPOTHMX NEpeTBOPEHB; 32CTOCYBAHHS
KHCHIO.

Hoeodumyu NpaKkTHyHY 3HAYYINICTE HEMETANMIB Ta CIONYK HEMETANIMHHX
€NeMEHTIB.
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~ 3ar: nbHi BIAOMOCTI
Ipo METAIYHI

SCNEMEHTH -Ta METaH.

3aranbha. - XapaKTEPUCTA .

eNeMeHTIB (Miclle Y nepioZuuHiiki cHcTeMi,
0coOMKBOCTI €NEKTPOHHOL Gy OBH -aTOMIB).
Di3nyH] BAACTHBOCTI METANIB, 3AJCHKHICTD
BIA ixHbOi OymoBu. AmoMminii 1 3aniso:
bizpuni i XiMIYH1 BAACTHBOCTI.
Haiipaxnusiunl cnooaykn ANIOMiHIIO Ta
QepyMy. 3acTocyBaHHA METANIB Ta: IXHIX
crnnapiB. Psg akTuBHOCTI MeTanis. CyyacHi
CHJIIKATHI MaTepiany, MiuepanpHhi
no6pusa, [IOHATTA NPO KMCNOTHI Ta JIYXHi
IPYHTH. DloMoriune 3HaYeHHs MeTamigHUX
1 HEMETANIYHHX €NEMEHTIB.

_30KpeMa aMOMiHIlo. I 3a/i3a (peakuiii 3 HeMeTanaMu, BOAOIO, KHCIOTAMH i

14H] €JIEMEHTH. —
Cxradamu piBHSIHHS, 10 HiATBEPIKYIOTE BiJHOBHI BIaCTHBOCTI METaIIB,

COJIAMH B PO3UHHAX).

Hopisniosamu isnuni Ta XiMiuHi BracTHBOCTI MeTaniB (IOMIHIM 1
3aMi30), OKCHOIB. METaniuHMX eneMeHTip, ocuoB (rizpokcuaie Hatpiro i
Kansuiio).

. Xapaxmepuzysamu meTanu, ixHi $pizHyHi BIACTHBOCTI Ta 3aCTOCYBAHHA (Y
TOMy WYMCJI® CONaBiB. MeTaliB); 3acToCyBaHHA Tiapoxcuais Harpiio i
Kanpirito.

Oyimosamu Gionoriude 3HaueHHs Metaniuamux (Kansuio, Kaiitwo,
Harpiio, Marsiio, @epyMmy) eneMeHTiB.

Hoeodumu npaxTHYHy 3HAYYMICTL METamB 1 CROONYK METaNmYHHX
eJIeMEHTIB. :

2.2, OcHOBHI K1ACH HCOPTAHIYHHX CNONYK

2.2.1

Oxcuau

BusnaueHHs, - cxnag. i
Knacudikartis OKCUJIB, XiMIvHI
BIIACTHBOCTI  COJICTBOPHHX  OKCHJIB,
cnocobH ofepHaHHA OKCUIB.

HOMEHKJIATYpa,

Hasusamu © OKCHAM  3a  Cy4acHOI0O  HayKOBOIO
HOMEHKJIATYpOIO 32 IXHIMH XIMIUHIMH dopMynaMH.

Pospizuamu-weconetsopui (CO, N;O, NO, SiO) # coneTBopHi OKCHAM
(xucnotHi, OCHOBHI, ampoTepHi).

Cxradamu  XiMiuHi GOpMyn¥ OKCHMIiB, pIBHAHHA peakilif, sxi
XapaKTePH3YIOTh XIMI4YHI BRACTHBOCTI COJETBOPHMX OKCHAIB (B3aEMOAis 3
BOAOIO, OKCHAAMH, KHCHOTAMHM, JYFaMi);, CrocobHM OAEpIKaHHS OKCHAIB
(B3acMoZist MPOCTHX .1 CKIAAHMX pPEYOBMH 13 KMCHEM, pO3KNaaaHHA
HEPO3UMHHUX OCHOR, ACAKHMX KHCJIOT i coneM mifl Yac HarpiBaHHs).

Mopisnrosamu 32 XIMIYHAMM BJACTHBOCTAMM OCHOBHI, KHCJIOTHI Ta
aMmdoTepHi (Ha npukaanax okcuais [{uuky Ta AMOMIHIIO) OKCHAH.

Xapaxmepuzysamu Gi3utHI BIaCTHBOCTI OKCHAIB.

Buznauamu $opMynn OKCHIIB cepen HOpPMYN CNOMYK IHIIMX BABHCHHUX
KJI4CiB.

YKPaiHCBKOIO

2.2.2

OcHoBH

BusunaueHns (3araspHe TAa 3 NOTIAAY
ENeKTPONITHYHOT AMcoliauii), cknam i
HOMEHKRaTypa, Knacudikaiig, XimiyHi
BIACTHBOCTI NYTiB Ta HEPO3YMHHUX OCHOB,
cnocofH oaepKaHHs OCHOB.

Haszusamu  ocHOBM 33 CYYacHOO  HAayKOBOIO
HOMEHKJIATYPOIO 38 IXHIMH XiMiUHMMH (OpMYJIaMH.

Poapiznsmu po3duHHI (Iyry) Ta HEPO3YHHHI OCHOBH.

Cxnaoamu  Ximiuni  dopMynmn ocHOB, PpiBHAHHA peakuid, #AKi
XapaKTepH3YIOTh XiMIiYHI BJACTHBOCTI AYTiB (B33a€MOAIA 3 KUCIOTHHMMH
OKCHAaMHM, KHCIOTAaMH Ta CONSIMH B PO34YHMHI) Ta HEPO3UHHHHX OCHOB
(B3a€MOMIA 3 KMCNOTaMH, PO3KNAJAHH® MiA Yac MarpiBaHHa), crnocobu

YKPAlHCBKOH
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OJEpXKaHHS- JyFiB (B3aEMOMI1 JyXHUX 1 NyXHO3EMENbHUX (KpIM MAarHiic)
METaJliB 13 BOAOK, OCHOBHHX OKCHAIB JIY)KHHX | TyKHO3EMETBHHX €JICMEHTIB

|13-BOROIO) H HEPO3YHHHMUX OCHOE (B3AEMOMIA CONEHA i3 JIyraMy B PO3UHHI).

Ilopigniosamu XiMiyHi BNACTUBOCTI PO34YMHHUX (JIYFiB) i HEPO34HHHHX
OCHOB.

Xapaxkmepusysamu $i3udH1 BTaCTHBOCTiI OCHOB.

Busnavamu. gopmymm ocHoB cepea dopMyn cnonyk iHIIHMX BHBYEHHX
KJ1aciB.

2.2.3.

Kucnotu

Buznayenns (3aranbHe - Ta 3 NOCISAY
CIEKTPOMITHYHOT * AMCoItialil), ckmam i
HOMEHKNATYpa, kjJacudikauis, XiMidHi
BJIACTHBOCTI, CNIOCOOH OnepXaHHA KHCIIOT.

Haszueamu  KMcnoTH - 32  CyYacHOK)  HAYKOBOK  YKPAiHCBKOIO
HOMEHKAATYPOIO 3a IXHIMH XIMIYHAMH GopMynaMH.

Pospisnamu Kacnotd 3a CknaaoM (OKCHreHOBMicHI, O€30KCHTEHOBI),
OCHOBHICTIO (OIHO-, JIBO-,, TPHOCHOBHI), 3ZATHICTIO A0 €NEKTPOIITHHHOI
auconiauii (CHabHI, cnabki).

- Cxnadamu  XiMiuHI  QOPMYNH  KHCNOT, piBHAHHA peakuiil, saKi
XapaKTepU3YIOTh XIMIYHI BMACTHBOCTI KHCHOT (B3aeMofis 3 METalaMH,
OCHOBHUMH Ta aMQOTEPHUMHU. OKCMAAaMM, OCHOBaMH Ta aM(QOTEPHHMHU
riIpOKCHIAMHU, CONAMHU) Ta cnocobu iX oaep:kaHHA (B3A€MOAIA KHCIOTHHX
OKCHIB:13 BOAOIO, JEAKHX HEMETAJIIB 13 BOJHEM, COJICH 13 KUCIOTAMHU).

. . Xapakxmepuzyeamu (Hi3nvH1 BIaCTHBOCTI KHCIOT.

Busnavamu dopmynu xucnoT cepea GopMyn CMonyk iHIIMX BUBUEHHX
KJIaciB, BAICHTHICTE KHCIOTHOMO 3aIHILKY 32 GOPMYJIOK KHCIOTH.

Ilpoznosyeamu MOXIMBICTE nNepeliry XiMIYHHX peakumifi KWCIOT 3
METaJaMH, BHKOPHCTORYIOHH PSA AaKTUBHOCTI METAIIB.

Coni

BusnauenHus (3aranpHe Ta 3 NOTAAAY
CIEKTPONITHYHOT Aucouialtil), ckimag i
HOMCHKJIAaTypa, Kiaacudikalis, XiMidui
BIIaCTHBOCTI, cnocobu OAepXKaHHSA
CEepelHIX Ta KHCINX CoJieil, iX MomupeHHs
B npupofi. [ToHITTs Npo XKOPCTKICTE BOAM
Ta crocobu 11 yCyHeHHs.

Haszusamu cepepHi Ta Kuchli CoJli 338 Cy4acHOK HayKOBOKO YKPAiHCHKOIO
HOMEHKJIATYpPOIO 32 IXHIMH XiMiYHHMH HOpMYNaMH; BHAM XOPCTKOCTI BOAH
{THMuacoBa, abo kapOoHaTHa; NOCTiliHa, 3arajbHa),

Po3zpisnsamu 3a cKianoM cepeiHi Ta KACM CoJli.

Crxradamu XimiuHi -QOpMYIH cepeAHiX Ta KMCIMX coneif; PiBHIHHSA
PEaKLii, AKI XapaKTepU3yIOTE XIMIYHI BIACTMBOCTI cepefHiX (B3aemonia 3
MEeTajlaMH, KHCNOTaMH — XJIOPHZAHOIO, CyAbGaTHOIO, HITPATHOK, JYraMH,
COMISIMH B’ PO34MHI) Ta KHUCHHX (B3a€EMOJIA 3 KHCIOTaMH — XJOPHAHOIO,
CyNedaTHOW, * HITPATHOIO, Nyramu, TepMiYHUME po3knaj KapOoHaTIB i
rizporenkapOonaTiB) coneif, cnocobu ogepkaHHs cepemHix (B3aemomis
KHCTIOT i3 MeTaJlaMH, OCHOBHHX OKCHIB i3 KUCJIOTAMH, KHCITOTHUX OKCHIIR 3
JyraMH, OCHOB 13 KMCJIOTaMH, coied i3 KHCJIOTaMu, CONel i3 Nyramu,
KHCJIOTHHX OKCHAIB 3 OCHOBHHMHM OKCHIAMH, COJiell 13 CONAMH, COJIeH i3
MmeTanamMy (peakuii 3AIACHIOOTE Y PO3UMHAX), METAAIB i3 HEMeTanaMH) Ta
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KMCHMX . (B3ACMOMIA CEpPelHIX COAeH 3 KHCNOTaMu) cossed; YCYHeHHS
MOPCTKOCT] BOJN.

AXapaxmepusveamu Qi3ndHI BIaCTRBOCTI CONEH.

Buznavamu popMynn cepelHIX Ta KHCAUX conell cepen Gpopmyl COIyK
IHILKX BUBYEHUX KNacis.

flpozrosysamu MOXIMBICTS nepeliry XiMiYHMX peaklid coled 3
METAJIaMH, BUKOPUCTOBYIOUH Pl aKTUBHOCTI METATIB.

Hoeodumu yIInHB )opeTKOT BOAK Ha I00YTOBI IPHITAIH i KOMYHIKauii.

AMOTEpPHI] CIIONTYKH

SApume . amdorepHocti. . Ximiuri
BNACTHBOCTI, cmocoduM - omepxaHHs

aM(OTepHUX OKCHUAIB 1 MAPOKCHAIB.

Hasusamu amdoTepHi oKcHAM 1 TUAPOKCHAM 3@ CYYacHOK) HAyKOBOIO
YKPAiHCBKOIO HOMEHK/IATYPOIO 3a IXHIMH XIMIYHHUMH (QopMyTamH.

Pospiznamu ampoTepri OKCHIY i FIAPOKCHAN Cepell IHUIMX HeOpraHITHAX
CMOJYK 32 IXHIMH BJIaCTHBOCTSMH.

Crpadamu xiMivHi GOpMynTM OKCHAIB 1 TiAPOKCHAIB AJNIOMIHIIO Ta
LluHKy, piBHAHHA peakiliif, aKi XapakTepu3yoTh iXHi XiMiuHI BIacTHBOCTI
(B3a€EMOJIis 3 KMUCNOTaMH, NyraMy (B pPO3YHHI Ta Mij Yac CrnaBIAHHA) Ta
cnocobu onepxasHs (B3a€MOIIS coNeil LIMX €AeMEHTIB 13 NyraMu B PO34HHI).

Xapaxmepusyeamyu  TOHATTS aMdoTeprocTi, ¢i3HuHi BIACTHBOCTI
OKCHAIB 1 riApoKchaiB AoMiHIO Ta LInHKy.

IeHeTHYHI 3B’ 43KHM MK KacaMy HEOPraHiYHHX CIOMYK

Cxnradamu piBHSHHA peakuiil MiX HEOPraHiYHMMH CNOJYKAaMH Pi3HWX
KNacis. ' _

Hopigniosamu  XIMIYHI  BIACTHBOCTI  OKCMAIB, OCHOB,  KHCIOT,
aMpOTEPHUX MAPOKCHAIB, CONEH.

Yemanogniogamu 3B’A3KK MIK CKIAAOM 1 XIMIYHUMM BAACTHBOCTAMM
OKCHAIB, KHCJIOT, OCHOB, aM(OTEPHMX TiAPOKCHAIB, CONEH; TIeHETHYHI
3B’3KH MiX TIPOCTMMH 1 CKIAHUMH PEYOBMHAMH, OKCHIAMH, OCHOBAMH,
KHCNOTaMH, aMPOTEPHHMH TIAPOKCRAAMM, COMAMH.

O6ipyrmogysamu  3ANEKHICTh MIX  CK/IAJ0OM, BIACTHBOCTAMH Ta
3aCTOCYBAHHAM OKCHAIB, OCHOB, KMCNIOT, aM(OTEPHHX TiAPOKCHAIB, COJICH.

3. Opraniuna ximin

TeopeTHuHi OCHOBH
oprasiqHoi Ximii

HaitpaxxmuBitm

€NEMEHTH -OpTaHOreHH,
OpraHiyHi  CMOAYKH,  NPUPOAHI
i OpraHiyHi CTIOSTYKM.
a 6ynoBa OpraHiuHUX CIIONYK.
3;({17-_ apboH-KapOoHoBI 38°13KkH. y

Hazusamu  opradigei  CNONYKH 3a CTPYKTYpHHMHM  (dopMysamm,
BMKOPHUCTOBYIOYH CUCTEMATHYHY HOMEHKIIATYpY.

Hagodumu npuxradu OpraHidyHMX CHIONYK i3 APOCTHMM, MOJABIHHHMH,
norpiiHuMH  KapOon-Kap6oHosuMH  3B’s3kaMHB; TOMOIOTB  Pi3HHX
TOMOJIOTIMHMX DSAIB BYIJIEBOJAHIB TA OKCHIEHO- | HITPOr€HOBMICHHX

MeJIe AHIYHHUX CTIONYK: TPOCTHIL, | OPraHiYHUX CIIONYK DPI3HHX KIAciB; CTPYKTYPHHX 130MepiB MpeNCTaBHHKIB
.;?ngn"lﬁmi . -afirpiiiauit.  Teopis Oymosu | pi3HHX FOMONOTIMHUX PAAIB BYTJIEBOAHIB TA OKCHMEHO- i HITHOTEH OBMICHHX
'.“\\'\v ‘\ : »
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opra”iynux  cnonyk:  Homenxnarypa
OpraHiYHHAX cnonyk. .. Knacudikaiis
OpraHiuHUX CMONYK-- ....3a bymosoio .
KapOOHOBOrO  JIaHIOTa | HasRHICTIO
XapakTepucTHUHUX - (PYHKUIOHANBEHHX)
rpyn. feuimie - romouorii; roMosnoru,

rOMONOTIYHNA# PAJ, TOMONOTIYHA PI3HALIA. .

Knacn opraniysux cmonyk. 3aranbi
dopmynn roMoNIOriYHMX. pSAiB i Kimacie
OpraHiyHMx cnonayk. SBHule i3omepii,
i30MEpH, CTPYKTYpHa i3oMepis. BiaeMHmil
BIAMB ~ aToMiB -abo rpym - aToMiB = y
MOJIEKYJIaX OPraHiYHUX CIOYK.

.CTIOJIYKH, TIPUPOAHI Ta CHHTETHYHI OpraMiuHi CrionykH; OpraHidHi CIoJyKu

‘TipocTHit, noABiiHMI, noTpiitanii Kap6on-Kap6ouoBi 38’s3KH; roMoNorivHi

| GaraToMaHITHICTL OPraHiYHHUX CIIOAYK HA OCHOBI Teopil XiMiYHOT Oy 0BH.

OpraHiYHHX CIONYK PI3HUX KIaciB.
- Pospisnamu 3a XapakTepHUMM O3HAKAMW HEOPraHiyHI # opraHivHl
3a AKICHAM CKJIAAOM: BYRICBOMHI, OKCHIEHO- i HITPOTEHOBMICHI PEYOBHHH;

psiay i K1acH OpranivyHHX cIONYK; CTPYKTYPHI 130MepH NeBHOI pe YOBUHH.

ITopisniosamu xoBanenTHi . Kapbou-KapOoHoBi 3B’S3KH y MOJIEKynax
OpTaHiYHMX CHOJNYK: TNPOCTHH, TNOABIRAWH, NOTpiliHWH; OyaoBy i
BJIACTHBOCTI CIOYK 3 PI3HUMH XapakTepPUMCTHYHUMH TPyNaMH.

Knacugixysamu opraniuni cnonyku 3a 6ynoBoro KapboHOBOTO NaHHIOTA
Ha HaCHYCHI ByrJIeBOMH] (aIKaHM), HEHACHYeH] BYrIeBOAHI (IKSHH, alKiHK),
apOMATHYH] BYIJICBOAHI; 3a HAABHICTIO XApaKTepUCTHYHHMX {(PYHKLIOHANL-
HHX) TPyn COMPTH, (EHON, aTbAerian, KapboHOBI KHCIOTH, ecTePH, aMiHH,
aMIHOKHC/IOTH.

‘Busnayamu HaiiBaxotuBimi enementH-opravorend (C, H, O, N, S, P);
[OMOJIOTH BYIJICBOAHIB Ta: IXHIX NOXiZHHX; 130MepH 3a CTPYKTYpHHMH
dopMynamu.

Cxradamu CTPYKTYpHI GOpMynM OpraHidHHX CIIOAYK 3a HAa3BaMH 3rifHO
3 CHCTEMATHYHOIO HOMEHKIATYPOIO.

Vemanosniogamu BIANOBIAHOCTI MiX NPEACTABHHKAMH TOMOJOTIYMHHX
PAAIB T2 iXHIMH 3arabHHMU GOpMYyJiaMu, KlacaMH OpPraHiyHAX CTIONYK Ta
iXHIMH XapakTepucTHYHMMH (PyHKUIOHATBHAMH) TIpynNaMH; BiAMIHHOCTI
MDK TOMOJIOTaMHM 32 KUIBKICHMM CKNafioM, izomepamMu - 3a 6ynoBoro
MOJIEKYJT.

Hoacniwsamu 3anexuicts BNaCTHBOCTEH pe4oBMH Bia cknaay i OynoBH
iXHIX MOJIEKYJ Ha OCHOBI IONOXKEHb Teopii OYAOBH OpraHiyHMX CIIONYK;
CYThb CTPYKTYPHOI 130Mepii.

Xapaxmepuszysamu cyTh Teopii 6yA0BH OpraHiuHUX CIIOMYK.

Ananisysamu peakiliiiy 34aTHICTH OPraHiYHMX CHOJNYK i3 pi3HUMH
THIAMM 3B’A3KiB; XiMiyHy O6YyZOBY OpraHIYHHX COONYK, BHKOPHCTOBYIOYH
OCHOBHI NOJIOMEHHs Teopil OyAOBH OPraHIYHHX PeuOBHH.

IIpozno3ysamu peakiuiiiny 3JaTHICTH OPraHiYHHX CIIOJIYK, BHKOPMCTO-
BYIOYH [IOHATTA MPO B3AEMHUH BIUTHB aTOMiB a0 rpyI aToMiB y MOJIEKYJIaX.

Pobumu eucnogku BIOAC BNACTMBOCTEH PEYOBHH Ha OCHOBI iXHBOI Oy-
I0BM 1 of0 GYA0OBH PEYOBHH HA OCHOBI IXHIX BIACTHBOCTEH. a TAKOXK MpO

3.2. Byraesoasi
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3.2.1. |+ .~ - Anxann 3arasibHa topmysa:+ . anKaHiB, Hasueamu 3araneHy (GopMyny ankaHiB, MPeACTABHUKIB TOMOTOCIYHOIO
il HOMEHKNIATYpa, CTPYKTYPHA . - 130Mepid, | paay cknaay CHs — CioHzz 32 CHCTEMATHYHOKO HOMEHKAATYPOIO.

OynoBa Monekyn, ¢i3uyHi . Ta  XiMivHi Crradamyu. -MONEKy/IsIipHi, CTPYKTYPHI Ta HAMIBCTPYKTYpHi (opMyid
BIacTHBOCTI, cnocotu OIEpXaHHs, | aNKaHIB Ta IXHIX 130MepiB 3a HA3BOKO CIOAYKH; PIBHAHHA Ppeaxuii, 1o
3aCTOCYBAHHS. XapaKTepu3yKTh XIMiYHI BNACTHBOCTI ankaHiB (TOpiHHA, TEpMivHuMA

PO3KNaA, i30MepH3allis, ranoreHyBaHHs), OJepXaHHA ajlKaHiB (T1ApYBaHHAM
. AJIKEHIB, aJIKiHiB).

Posnisnasamu. CTpyKTYpHi i30MEPH MPEACTABHHKIE TOMONOTIYHOTO pAAY
anKaHiB. _

Hopisniosamu 6ynoBy Ta BNaCTUBOCTI METAHY Ta HOr0 rOMOJIOTIB.

Obrpynmoeysamu 3al€XHICTs MiX arperatHuM cra€om (3a 20-25 °C),
TeMMepaTypaMy IUIaBjeHHs i KHUNIHHA ANKaHiB Ta iXHIMH BIAHOCHHMH
MOMEKYNAPHUMU . MacaMd i OYyIOBOIO MOMEKYyN; 3AaTHICTH AaNKaHiB 10
peakuiii 3aMilIeHHA; 3aCTOCYBaHHs ajKaHiB (MAanuBO, nansHe, pO3YAHHUKH,
OJEPKAHHA CaxXi, BOAHIO, FANOrCHOANKAHIB) IXHIMH BIACTHBOCTAMH.

Yemanosmosamu 38°a3ku MK cKnazmoM, OYAOBOIO, BNACTHBOCTAMH Ta
3aCTOCYBAHHAM aJKaHiB, IXHIM BILIMBOM Ha AOBKULIS.

522 ANKeHH 3aranpHa - dopMyna. - . anKeHis, Hasusamu.. ankeHH. 3a CHCTEMAaTHYHOIO HOMEHKNATYPOIO Ta IXHIO
: : HOMEHKNATypa, . CTPYKTYpHa  i3oMepis, | 3aranpHy GopMyiy.
OymoBa Monexyn, XiMivHI BlacTHBOCTI Ta Busnauamu CTpyKTypHI 130MepH ankeHiB 3a OyZOBOK KapGOHOBOTO

cnocobu oJepKaHHA €TEHY, 3aCTOCYBaHHS. | IAHL#OTa, PO3TALIYBAHHAM NOABIHHOTO 3B’ A3KY.
: ' Hosacuwoeamu cyTs CTpYKTYPHOT i30Mepii ankeHis.

Po3znisnaeamu CTpYKTYpHI i130MEpU MPEACTABHHKIB TOMOMOTIYHOrO paay
ankeHis.

Cxradamu Ha OCHOBI 3aranbHOT GOPMYNH MONEKYISPHi, CTPYKTYPHI Ta
HaMiBCTPYKTYpHi $HOpPMY/u ankeHiB; piBHAHHS PeaKLii, IO XapaKTepH3yiOTh
XIMIYHI BIIACTHBOCTI €TeHY (YACTKOBE Ta MMOBHE OKHCHEHHA, NMpPHEAHAHHSA
BOAHIO, TAJNOreHiB, TiAPOreH TaNlOreHiAiB, BOAW; MONIMepH3anis) Ta
ONCPKaHHA  eTeHY (AeriApyBaHHAM  €TaHy, TiIpyBaHHAM  €THHY,
AT ApaTali€elo eTaHomy).

3acmocoeysamu 3HaHHA MNA BUOOPY cocoby BUABJICHHA 41KEHIB.

Vemanosnivgamu 38°a3kH MK GyNOBOIO Ta 3/ATHICTIO AIKCHIB 10
peakIiifi npUeaHAHHS.

Obrpynmosysamu  3acTOCYBaHHS QJKEHIB IXHIMH  BJIaCTHBOCTAMM
(omepKaHHA €TaHONY, MONIETHACHY ).

3.23. 85

x / AJ}@'};@ 'S; i3aram>Ha dopmy.a aNIKiHiB, Hazusamuy ankiHu 38 CUCTEMAaTHYHOK HOMEHKIATYPOIO Ta IXHIO 2arajibHy
; ] —~{lHomenxnaTtypa, CTpyKTypHa i3omepis, | bopmyay.
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OynoBa monckyn. XiMiuki BRaCTRBOCTI Ta:
cnocoOu olepXKaHHA €THHY, 3aCTOCYBaHHA.

{- -iHoRcniosamu CyTh CTPYKTYPHOT i30Mepil anKiHiB.

. €THHY, HYaCTKOBC OKHCHCHHSI) 1 MOBHE OKMCHEHHA aJIKiHiB; HpOMHCJ‘lOBi Ta

Buznayamu CTPYKTYpHI 130MepH ankKiHiB 3a OyAoB0.0 KapOGOHOBOTO
JIaHIIOTa, po3TanlyBaHHAM MOTPIAHOTO 3B’ A3KY.

Crradamu MONEKyNApHi, CTPYKTYpPHI T4 HaNiBCTPYKTYpHI GopMynH
aNKiHiB; PIBHAHHA Peakuii, WO XapaKTepHU3YIOTh XiMiuHI BJACTHBOCTI €THHY
(MpHeAHAHHS BOJHIO, TAJIOTEHIB, APOreH TaJIOreHIAIB, BOAH; TpHMEpH3allin

JabopaTopHi cnocoOH OACpIKAHHS €THHY: JEriAPYBaHHAM €TAHY, €TEHY,
FigpONI3OM KaNbLii aleTHNEHIQY, TEPMIYHAM PO3KNaJaHHAM METaHy.
3acmocogysamu 3HaHHa i BROOpY Cnocofy BUABMEHHA aNKiHIB.
- Hopisniogamu peakuifHy 3HaTHICTH €TeHy 1 €THHY B peakuisx
NpHEAHAHHS.
Vemanoeniogamu 38’130k M GYZ0BOIO Ta 3AATHICTIO ETHHY JIO peakLii
NpHEAHAHHA. .
QObrpynmoasysamu 3acTOCYBaHHSA €THHY (ra3oBe pi3aHHA 1 3BapKOBaHHA
METAaNIB), 3yMOBJIeHE HOTO BIIACTUBOCTAMHU

3.24. . ApoMaTH4HI 3aranbia ¢popMysa apeHiB romonoriynoro | . - Hasusamu saransHy hopMyIy apoMaTHYHHX BYTJICBOHIB.
ByrnesonHi. bensen | pagy- - Genzeny.. . Bynosa - Monexynn, |. - :Po3spizuamu HeHacHYEHi Ta apOMATHYHI BYTICBO/IHI.
BJIACTHBOCTI, cnocofu ofepxauud | .. Iopieniosamu 3B’ a3kM MK aTomamu Kapbony B Monexynax ©¢H3eHy Ta
OeH3eny. ankaHiB 1 aKeHIB, peakuifHy 3AaTHICTE GEH3eHY, alKaHiB, alIKEHIB i aJIKiHIB
Y peaKuisx 3amMileHHs Ta OKHCHEHHA; DeH3€eHY, aIKeHiB | aJIKiHIB y peakiiax
NpUEIHAHHS,
Cxnradamu MONEKYNSPpHY Ta CTPYKTYPHY (opMynu OeH3eHY; PIBHAHHS
peaKuiif, W0 XapakTepH3yIOTh XiMiMHi BNacTHBOCTI OeH3eHy (rajioreHy-
BAHHA, TifPYBaHHA, TOPiHHA), ONepKaHHA GeH3eHY B IPOMHCIOBOCTI
(kaTaniTHyYHe ACTIAPYBAHHSA H-FeKCany, TpUMEpU3allis €THHY).
3.25. | Ilpuponni nxepena | IlomwMpeHHs BYrReBOAHIB y MOPHpOA. Hoscniosamu cyTh Ipolecy MeperoHKH HaTH.
ByrneBogHiB Ta ixHs | Tlpuponnuii ras, HadTa, KaM’ sHE BYTiNIs — Cxnadamu PIBHAHHA pPeakuUil, o BiAOYBalOTBCA M 4ac COANIOBAHHSA
nepepodka NPUPOAHI Jxepena BYIJIEBOJHIB. | MIPUPOAHOTO rasy.
Ileperonka HadTH. Byrnesoanera Pospiznamu peakuii, aki BigOYBalOTHCA MMiJ Yac TEPMIYHOTO PO3KIANAHHS
CHPOBMHA H  OXOpoHa  HOBKINNA. | BYTJIEBOAHIB.
3acTOCYBaHHS BYTJIEBOAHIB. Yemanoemosamu 38’53k MK CKIIaZioM, OYHOBOI, BIACTHBOCTAMH i
3aCTOCYBAHHAM BYTNICBOAHIB.
3.3. OkcureHoBMicHi oprasiusi cnoayku
33.1. (byHxuioHansHa) |

japakTepucTH4Ra
yna cnupTiB. Hacuueni  oaxoaToMHi

Hasueamu 3aranbHy ¢Gopmyny Ta xapakTepucTH4HY (DYHKUiIOHAJIBHY)
TpyIy: CIIMPTIB; OAHOATOMH] HACHUEHI CITHPTH i DTLEPOJI 32 CHCTEMAaTHYHOIO
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CIMPTH:  3aratbHa Ta  CTPYKIYpHI
dopmynu, CTPYKTYpHA . :  130Mepis,
CUCTEMATHUYHA HOMEHKJIATypa. -.XIMIuHi
BIACTHBOCTI. BoaHeBHW 3B’A30K, HOro
BIUIHB Ha (i3HYHI BIACTHBOCTI: CNMPTIB.
Onepxanns  etaHony. [uiuepon . fK
NpeACTaBHHK  0araToaroMHMUX  CIHPTIB:
XiMi4HI BJIaCTHBOCTI, SKICHA peakuis Ha
faraToaTOMH1 CIHPTH. :

HOMCHKIATYPOIO.

Pospisnamu  oAHoaTOMHI  HacWdyeHl  COHUPTH  NOMDK  JHIUMX
OKCHI€HOBMICHHX - OPTaHiYHMX COONYK 3a 3aTaBHOIO Ta CTPYKTYPHORO
bopMynamu.

Busnauamu cTpyKTypHi 130MepH OHOATOMHHX HACHYEHMX CIHPTIB 32
Oynoso0 KapOOHOBOIO TAHWIONA, PO3TALIYBAHHAM TAPOKCHIIBHOIL PYNA.

Knacughixyeamu cnupT4 3a KUIBKICTIO TiAPOKCHIBHMX Tpym: OZHO- i
OaraToaTomsi.

Crradamu MONEKyAspHi, CTPYKTYpHI (OPMYIH CIOHPTIB; pPIBHRHHS
peaklifi, Lo ‘ONMCYKOTh XIMIYHI BNACTHBOCTI HACHYEHMX OAHOATOMHMX
CNHPTIB (MOBHE | 4aCTKOBE OKUCHEHHA, ETifpaTalif, B3aEMOIIs 3 JTyKHUMH
METanamH, TiAporeH raaoreHizamu, ectepudikauis), railepony (MoBHE
OKMCHEHHA, B3a€MOAIA 3 NYXHHMH METanaMH, BHUIIHMY HACHUCHHMM Ta
HEHaCHYEeHNMM KapOOHOBMMH KHCHOTaMH), OJACPXAHHA TINEPONY JTYXXHHM
TiZpoNi3oM (OMUIEHHAM) XHUpIB; cnocoGH oAepXaHHA eTanony (riapaTanicio
€TeHy, GepMeHTATIBHUM OPOLIHHAM IIIOKO3H).

Xapaxmepusysamu cxnap i OynoBy MONeKysl OJHOATOMHHX HacHUEHHX
CNHPTIB, " 'XiMiYHi BNACTHBOCTI OAHOATOMHHX HACHYEHHX CIIMPTIB |
rIilepony, Cnoco0u ofepxaHHs eTaHoy.

Hopisrweamu Bizuusi B1acTUBOCT] {TEMIIEPATYPH KUITIHHSA, PO3YHHHICTE
Y BOJI) ONHOATOMHMX HACHYEHMX CMHUPTIS i BIANOBIAHMX ankaHiB, METAHOAY
i~ eTaHONMY,  AKTUBHICTh OJHOATOMHMX HWACHYEHHMX CIHpPTIB, BOAM 1
HEOPraHIYHUX KHCJIOT Y PEAKUifAX i3 JyXHHMH Mertanamur; OymoBy i
BJIaCTHBOCTI OJHOATOMHMX HACHYECHUX CIIMPTIB 1 PeHouy.

3acmocogyéamu  3HaHHA AR BUOopy  cmocoOGy  BHABJIEHHA
faraToaToMHuX cnupTiB (B3aemomis 31 cBikoocamkenuM Kympym(II)
TLAPOKCHIIOM),

fIpoznozyeamu XiMiuHi BIACTHBOCTI OAHOATOMHWX HACHUEHHX CAHPTIB i
TRIUEPONY HA OCHOBI 3HaHB MPO BJACTHBOCTI  XapaKTepHCTHYHHX
(byHKUioHATBEHUX) TPYN,

Obrpynmogysamu  3aCTOCYBaHHA  eTaHoNy (OJEepKaHHA  €TaHOBOI

KUCIIOTH)- Ta MeTaHONy (oaepxaHHs MeTanamo (dopmanbaeriay) IXHIMH
BIACTHBOCTSMMU.

Yemanoemosamu  nNpuHHHOBO-HACcRHiAKOBI
OynoBoO, BNACTHBOCTAMM,
CIUPTIB i raitnepony.

Pobumu  eucnosxu 1oA0 BIACTUBOCTEH OAHOATOMHHX HACHUYEHKX

3R°A3KH MK CKIaaoM,
3aCTOCYBAHHAM OJHOATOMHMX HACHYCHHX
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‘CIIMPTIB i riigepody Ha nigcraBi ixHeoi Oynoes Ta npo . Oynosy

'BNACTUBOCTEN TA HA OCHOBI Pe3yNLTATIB CIIOCTEPEKEKD,

OMAHOATOMHHX HAaCHYEHHX .CIOHUPTIB 1§ [/ilepony Ha MifCcTaBi IXHIX

Yceidommosamu  B3aEMO3B'A30K  CKIaay, OyIoBH, BIACTHBOCTEH,
3aCTOCYBAHHS OJHOATOMHHUX HACHMYEHUX CIUPTIB | [RILEPOTY.

3.3.2,

denon

®opmyna ¢enony. Cknag i Oynmosa
MONEKYNH -  (eHOy;. BJIACTHBOCTI
3aCTOCYBAHHA.

«6Y,ZIOBOIO, BIACTHBOCTAMH, 3aCTOCYBAHHAM ¢€HOHy.

Cknadamu MONCKYIAPHY, CTpYKTYpHY ¢opMynu deHony; piBHSHHSA
peakuifi, mo BigoOpaxalors XiMiuHI BiaacTHBOCTI (eHoNy (peakuii 3a
YYaCTKO - TIAPOKCHIBHOT TPYITH — B3AEMOJIS 3 IYXHUMH METANaMH, JyraMH);
peakuii 3a yyactio GeH3eHOBOr0 KUIbLA — B3aeMOAIS 3 GPOMHOIO BOAOIO).

ITopienioeamu 6yn0oBY. 1 BIACTHBOCTI OJHOATOMHUX HACHYEHHMX CITHPTIB i
deHouy: 3RaTHICT GeH3eHy 1 PeHoNy A0 peakuil 3aMilieHHA.

Yemanosnoeamu  TIpHHHHOBO-HACHIIKOBI 3B A3KA MK CKJIagoM,

. 3acmocogyeamu 3HaHHA Ang BHGOpY cnocoOy BusBIeHHS deHOLY
(B3aeMois 3 BPOMHOK BOAOKD).
- Ipozno3zyeamu XiMiuHI BRAacTMBOCTI ()€HONY Ha OCHOBI 3HaHb NpoO
BJIACTHBOCT] XapaKTEPUCTHYHUX ((DYHKIOHANEHUX ) TPYIL.
-.. Pobumu gucroéxu: OO BNacTUBOCTEN (eHONY Ha MiacTaBi iftoro 6yaosu
i npo. 6ynosy deHonmy Ha niacTaBi HOro BJAcTMBOCTER Ta HAa OCHOBI
pe3yNbTATIB CIOCTEPEKEHD. :

3.3,

AJbAeru

3arajpHa. . . Ta . CTPYKTYpHi _ dopmyan
anpaerinis. Cxyaz, - 6ynoBa  ~"MOJEKYN
anpAerigiB. ANbAerijHa XapaKTepuCTHYHA
(pyukuionansna) rpyma, i BUABNEHHS.
CucTeMaTHyHa HOMEHKIaTypa 1 (isuyHi
BIIACTHBOCTI anbAerilis. XimiuHi
BJIACTHBOCTI €TAHAJIIO, HOTO OfiCpKaHHS.

Hasusamu 3araneHy QopMyny Ta xapakTepucTHuHY (QYHKRIOHAIBHY)
TPyIy anbACrifliB; anbAeriiH 33 CUCTEMATHYHOO HOMEHKAATYPOoio.

Pospiznamy anbpernia¥ NoMiX ITHWHX OKCHI€HOBMICHMX OpTraHIYHHX
CIIOJIYK 3a 3arafibHOKX Ta CTPYKTYPHOIO GopMynamMu.

floacriosamu BIINB XapakTepucTHYHO! (PyHKLIOHANBHOI) Tpyn# Ha
¢i3sMyHI 1 XiMI4HI BJACTUBOCTI @IBAETIAIB, BOJHEBOrO 3B’A3KY Ha
PO3YHHHICTE anbjerifip; $i3HYHI BAACTHBOCTI €TAHAMIO Y 3iCTABNEHHI 3
€TaHOJIOM (3a Temnepatypm 20-25 °C).

Hasodumu npuxnaou ansperifiiB; 3aCTOCYBaHHS €TaHAMO (OACpHaHHSA
OLITOBOT KUCIIOTH).

Craadamu MONEKyNSpH1 | CTPYKTYPHi GopMyJTH anbjerii (3a Ha3BaMH |
3aralbHUMH  GOpMyJaMH BIZNOBIZHAX TOMONOMIYHMX DPAXIB), PiIBHAHHA
peakuin, Akl ONMCYIOTH XiMidHi BRACTHBOCTI eTaHAMIO (YACTKOBE OXMCHEHHS
| BIIHOBRCHHA), ONEPXAHHA €TAHATIO (KaTaTITHYHOWI TAPATALIEKY ETHHY,
OKMCHEHHSAM €TAHONY).

Xapaxmepuzysamu XiMIYHI BRACTHBOCTI €TaHANKO; Crrocobu oaepx#aHHA
eTaHAMO (KaTali THIHOK) TAPaTalli€xd eTHHY TA OKHCHEHHAM €TaHoMIY ).
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3acmocosyeamu 3uanHa Ans BHDOpy cnoco0y BUSBICHHS ANbACTIAIB 32
AKICHUMM peakuisMPA: B3a€MOMICI0 3 aMOHIauHuM po3urHOM apreHTyM(I)
OKCHAY, CBDKOOCAIKeHUM KynpyM{ll) riipokcuaoM.

Yemanoseniosamu  npydHHOBO-HACHIIKOBI 3B 43KH
6yn0BOIO, BIACTUBOCTAMH, 3ACTOCYBAHHAM ANbJEri/liB.

IIpozno3yeamu XiMiuHI BIacTHBOCTI anbierifiB HA OCHOBI 3HaHb TpO
BJIACTHBOCTL.XapaKTEPUCTUYHUX ((PyHKUIOHANBHKX) TPyIL.

Pobumu eucrosxku [WOAO BRACTHBOCTEH anbJerifiiB Ha MifcTaBl iXHBOI
6ynoBM i npo OyAoBY IBACTINIB HA MiACTABi IXHIX BIAacTUBOCTEH Ta Ha
OCHOBI PE3yNbTATIB CIIOCTEPEKEHD.

MIXK  CKRAZOM,

334.

KapboHoBI KHCIIOTH

XapakTeprucTusHa (PYHKLIOHANBHA) rpyIa
KapboHOBMX KMcnoT. Cknajg, -~ Oynosa
MONEKyl  OAHOOCHOBHHX ' KapOOHOBHX
KHCNOT,  3arafbHa Ta  CTPYKTYypHA
dopMynH, cucTeMaTHYHA HOMEHKIATYpa,
CTPYKTYpHa. .- i30Mepig.  Knacudikauis,

BJIACTHBOCTI, 3acTOCYBaHHA KapOOHOBHX
KHCTOT. ~Cliocofu - OfepkanHg €TaHOBOY
KUCNOTH. TIomupeHHs KapOOHOBHX KUCIOT
y NpHpPOAIL.

Haszugamu 3araneny Qopmyny T4 XapakTepucTHyHy (QyHKUiOHa/MbHY)
rpyny kapOOHOBHMX KKCIIOT; HAaCHY€HI ONHOOCHOBHI KapOOHOBI KHCIIOTH 3a
CHCTEMATHYHOK) HOMCHK/IATYpPOXO; METaHOBY # €TaHOBY KHMCIOTY 3a
TPUBIAUTBHMMH  Ha3BaMH, BHINi KapOOHOBI KHCNOTH: HACHYCHI -
DaT6MITHHOBY, CTEAPUHOBY, HEHACUYEHY — ONIETHOBY.

Hoacnioeamu ‘BinMB KapOOKCHIBHOI rpynu Ha isvudi 1 XiMivH
BAACTHBOCTI KapbOOHOBHX -KHCJIOT, BOAHEBOTO 3B’A3Ky Ha  (izuuHi
BNAacTUBOCTI KapOOHOBMX KHUCIIOT.

- Kaacugpixysamu .xapboHOBL KHCAOTH 32 OYI10BOK KapOOHOBOTO NMaHLIOra
(HacvueHi, HeHacuyeHi), KINBKICTIO KapBOKCMIBHMX Ipyn (OAHO-, JBOX-
OCHOBHI) 1 KiNbKICcTIO aTomiB Kap6oHy B ixfiix MoNiekynax (HHX4l, BHIL).

Buznauamu cTpyKTYpHi 130MEpH HACKYEHHX OJAHOOCHOBHEX KapOOHOBHX
KKCJIOT.

Cxaadamu MoneKynsapHi | CTpYKTypHi GOpMYNH HaCHYEHHX OXHO OCHOB-
HMX KapDOHOBHX KHCNOT 32 Ha3BaMH 1 3aranbHOK QopMynow; GopMyIn
CTPYKTYPHHX 130MepiB HaCHUYEHHX OJHOOCHOBHHX KAapOOHOBHX KHCIIOT;
PIBHAHHS peakuii, Mo BiAOOPaXalTh XiMIUHI BJIACTHBOCTI KapbOOHOBHX
KHCIOT (B3aEMOAiA 3 aKTMBHUMHM METalaMW, JYramM, COJNAMH; €CTEPH-
dikauis); oaepxanss €TaHOBOI KUCAOTH (OKBCHEHHAM ETAHANI), ETAHONY ).

Xapaxmepuzyeamu XiMiuHI BIACTMBOCTI HACHMYEHWX OAHOOCHOBHHX
KapOOHOBKBX KHMCIIOT, cMOco01 0JepKaHHA €TaHOBOT KHCIIOTH.

Obrpynmoeysamu  30ATHICTE  HIDKYHX — HACHYEHHX  OHOOCHOBHHX
KapDOHOBHUX KHCIOT A0 eNeKTPONiTHYHOT aucouianit Ta Ail Ha IHAMKATOPU B
PO3UMHAX,

3acmocosysamu 3uaHHs s BUOoOpy cnoco0y BUABICHHA KapOOHOBHX
KHCJIOT. :

fopisnioeamu diznyni BiacTuBOCTi (TEeMNEpaTypy KulliHHS, PO3YHHHICTh
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'Y BOAI) HACUMYCHUX  OJHOOCHOBHH® KapOOHOBME KKCAOT Ta BiZNOBIIHHX
bAETIAIB 1. OOHOATOMHMX . HACUYEHUX CHHUPEB; KUCIOTHI BAACTUBOCTI

| KapOOHOBHX KUCIOT Y MEXKAX TOMOSIOTIUHOTO DAK, @ TAKOK Y ICTABNEHH] i3

cnupTaMu, $eHONIOM | HeOPraHiYHUMH KHCITOTaMR.

Vemauoswosamy  NPUUMHOBO-HACNIZIKOBI %°S3KM MK CKJIAJOM,
€AEKTPOHHOIO OYZ0BOIO MONEKY), Gi3HYHYMY | XMIYHHMM BIACTUBOCTAMH
OIHOOOCHOBHUX . KAPOOHOBHX KHCJIOT; 3B’A3KE MiX OKCHMIeHOBMICHUMHY
OpTraHiYHHUMHU CIIONYKaMHU.

. Ilpoenosysamu XiMi4K1 BIACTHBOCTI OJHOOCKBHUX KAPOOHOBUX KMCHOT
Ha OCHOBI PO3YMiHHR BNACTHBOCTEH KapOOKCRWHOI IpymM Ta KpaTHHX
3B’3KiB Mk aTomamu KapGoHy; 0coOnuBI XiMmMi BITacTHBOCTI MeTaHOBOI
KHCNOTH (3AATHICTL O OKUCHEHHA — B3a€MOJM 3 aMOHIaYHMM PO3YHHOM
aprentym(I) okcuay, cBixoocamkeHuM KyipyM(Rrigpokcuaom).

Fobumuy . ucnosxy 110]10 - BIACTUBOCTCH (MOOCHOBHHMX KapOGoHOBHX
KMCJIOT Ha NIACTaB1 iXHBOT 6yJ0BH 1 TPO OYA0BY &HOOCHOBHUX KapGOHOBHX
KUCMIOT. Ha: MiJCTaBi ' IXHIX BJACTHBOCTEH T& HA OCHOBI peE3yNBTATIB
CIIOCTEPEXKEHD.,

Ectepu. Kupu -

3arasnibHa Ta CTPYKTYPHI GOPMYTH €CTEPIB;
OymoBa - MOJEKYI, CHCTeMaTHYHA
HOMEHKNAaTypa, CTIPYKTYpHa i30Mepisg,

disyuni BractupocTi. [Miaposnis . ectepis;.

3acTOCYBaHHA 1X. JKupu fAK npeAcTaBHUKM
ectepis. Knacugikauis xupis, iXHi XIMIYHI
BJIACTHBOCTI, 3aCTOCYBaHHA. Muna.

Hasusamu 3aranbHy (GopMyly ecTepis; a@epu 3a CHCTEMATHYHOKO
HOMEHKJIaTYPORO.

Busnawamu  cCTpyKTypHi  130MepH  €CTep® KapOOHOBHX  KHCIIOT;
CTPYKTYpHi - GOpMY/IH SKHpiB (TPUMANBMITATY, TPHCTEAPATY, TPHOJIEATY);
dopmyiu coneit ManbMITHHOBOI 1 CTEapHHOBOT KRXOT.

Hagodumu npuxiadu ecTepiB; NOLIMPCHH eCTEpiB y TpHpoAi Ta
XAPYOBHUX MPOAYKTAX.

Knacuixysamu ;xnpy Ha TBaDUHHI | POCTUHE; TBEpAi | PiAKI; IPHPOAHI
I WITYYHI.

Pospisuamu 3a CKAANOM HacHYeHI H HeWemuewi, TeepAi i piaki,
TNIpUPOJHi i MAPOreHiI30BaHI KUPH; MuUIA; peakilikcrepudikanii.

Cknadamu  DIBHAHHA  peakuidf  yTBOpem®  ecTepis  (peakuicio
ecrepudirauii) i iXHROTO Tiaponidy; PIBHAHHA EaKuiii, ski BiT06paXaOTh
BAACTHBOCTI )UPIB (AYKHHUH riIpomi3, TApyBanimg

Hopienoeamu OynoBy 1 Gi3H4H] BJIACTUBOCTIGCHYEHUX OJHOOCHOBHMX
KapOOHOBHX KHCIOT 1 €CTEpiB.

Yemanogaroéamu  TPUYMHOBO-HACNIAKOBI ®’S3KM  MiX
6yA0BOIO MOMEKYN, BIACTHBOCTAMY Ta 3aCTOCYBIEAM HKUPIB.

30‘6‘"10008}/80??111. 3BAHHA AN Bnﬁopy CHOCOQ BUABNCHHSA PFeHaCUUYCHHUX
PLAKKX XHPiB {B3a€MOist 3 GPOMHOI0 BOJOI).

CKNaaAoM,
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Xapaxmepusysamu cknajl i XiMidHi BIaCTHROCTI eCTEPIB, KUPIB.

Pobumu eucnoéxu MO0 BAACTHBOCTEH ecTepiB i Mpip Ha MOiAcTaBi
ixHBOl. Oymosd Ta mpo OynoBy ectepis 1 xupiB Ha mifcTaBl IXHiX
BJIACTHBOCTEH Ta Ha OCHOBI PE3yJILTATIB CIIOCTEPEKEHD.

3.3.6. Byrnesoan Knacugixauis pyrnesomie. . Cknap, Po3pisnamu MOHO-, - Ta MOJICAXapHAN.
MONEKYISApPHI dopmynu - [IOKO3H, [loachiveamu BONUB XapaKTepUCTHUHHX ((QYHKLIOHANBRUX) TIpymn Ha
€axapo3u, . KpOXMal® . i  1enonosd. | GpizuyHi i XiMiYHi BAACTHBOCTI MIIOKO3H.
CrpyxrypHa dopMyna BiakpuTol dopmu Haeodumu npuxnaou ByrneBoAiB i IXHI TpUBianbHI RA3BH; 3aCTOCYBAHHA
MOJICKY/H TIFOKO3H. XiMi4Hi -BIaCTHBOCTI | IMIIOKO3H, KPOXMamo -(BUPOCHMITBO €TaHONY), MOLIMPEHHS BYINEBOMIB Y
TJIIOKO3H. YTBOPEHHS TJIIOKO3M B NPHPOAL. | IPHPOAI 1 XapYOBHX POAYKTAX.
Kpoxmane 1 wemonoza — npupoasi Crnadamu MONEKYNAPHY 1 CTPYKTYPHY (opMyny BiRKpHTOI GOpMH TIHO-
noniMepu. I'iaponis caxaposu, KPOXMAMO i | KO3H, MONEKYNspHI- GOPMYIH caxapo3u, KPOXMATo i LEmOIo3u; PiIBHAHHA
Leono3y. SxicHi peakuil Ans BU3HAYCHHA | peakuii, 1o BigoOpaxaTs XiMIUHi BIaCTHBOCTI IiIoKO3H (TOBHE i 4acTKo-
TNIOKO3M 1 KPOXMAaMoO: 3acTOCYBAHHS | BE OKMCHEHHs, BiIHOBACHHS BOAHEM, CIIKPTOBE Ta MOJNOMHOKHUCAE GpOsiH-
BYTJICBOAIB, TXHA Bionoriyxa ponp HA); caxapo3W, KPOXMAIIO i Lemono3y (MONEKYNApHI PIBHAHHS TiAponizy),
. - ; $HOTOCHHTE3Y, YTBOPEHHSA caxapo3H, KPOXMAaIIO | UENION03H Y MPHPOL.
THopienioeamu Kpoxmans 1 LeNIoN03y 3a CKIagoM | BIaCTHBOCTSMH.
Y " 3aemocogysamu 3HaHHA Ans BUGOpPY COco6y BUABNECHHS IIOKO3H (B3a€-
. MOAIA 3" aMOHIa4YHMM posunHoM apreHTYM(I) okcHay, peakuii 3i cixoocan-
weHuM kynpyMm{1)rigpoxchaom) i kpoxmaio (Blaemomia 3 HOaoM).
Xapaxmepusyeamu XIMi4Ri BJIaCTHBOCTI BYTJICBOMIB.
Pobumu gucHoeéxu MOJO BNACTHBOCTEH BYIMICBOJIB HA MiJCTaBi IXHBOY
6ynoBu 1 npo 6yJoBY BYI/IEBOAIB HA MIJCTABI iXHIX BIacTHBOCTEH Ta Ha
B OCHOBI Pe3yJIbTATIB CIOCTEPENEHb.
TIpozrozyseamu XiMiuHi BRaCTHBOCTI BYTMEBOJIB HAa OCHOBI 3HaHB IpoO
BJIACTHBOCTI XapaKTepucTUYRHX (D YHKIIOHANBHUX) TPYIL.
3.4. HitporenoeMicHi opraniuni emoaykn
34.1. AMIHH XapakTepucTHyHA  (dpynkuionansHa) Hazueamu saranbhy ¢dopMmyny Ta XapaxrepuctuuHy (yHKIliOHANLHY)
rpyna aminis, ii 6ymosa. Knacugikauia | rpyny amiuis; NepBHHHI aMiHH 3a CHCTEMATHYHOK HOMEHKIATYPOIO.
amiHie.  bynoBa  Monekyn  amiuis. Haeooumu npuxaadu aMiHis,
HYHa HOMEHKNaTypa Knacugpixysamu aminu 3a 6yn0Boi0 KapOGOHOBOrO NaHuOiora (HacHW4eHi,

3a CKMaAoM CrionyK. AMiHH
HOBH. XiMi4H| BJIaCTHBOCTI

MeTaHaMINY,. @WliHy. OnepxaHH4 aHiliny.

oiniun -
‘:\\,-—',“\ R

apOMaTH4HI).
Topienioeamu 0CHOBHI BRAaCTHBOCTI AMOHIAKY, METAHaMIiHY Ta aHUIIHY.
Cknradamu MONEKyNApHi Ta CTPYKTYPHI GOPMYIH aMiHIiB 3a Ha3BaMH i
3aralbHAMY  QOpMynaMu; PpIiBHAHHS peakliff, fKi ONHCYIOTh XiMiuHI
BIaCTHBOCTI MeTaHaMiHy (TOpiHHA, B3a€MOJis 3 BOJAOK0 i XJOPHIHOI |

3 opuriHarnom L/
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) « .
'KUCNOTOIO), axininy (B3a€MOAIA 3 XIOPUIHOIO KHCIOTOW, GPOMHOIO BOJCIO)

Ta.0/lePKaHHA aHiNiHy (BiIAHOBACHHAM HITPOOEH3EHY).
. -Xapaxmepusysamu xiMidHI BAaCTHBOCTI METAHAMIHY, aHUTIHY.
Vemanosatosamu  NPEYHHOBO-HACHIAKOBL  3B'S3KH  MiX
6yHOBOIO, BIACTHBOCTAMM HACHYEHHX | APOMATHYHHX aMiHIB.
Ob6rpynmosyeamu "OCHOBHI BIACTHBOCTI HAaCHYEHMX aMiHIB Ta aHiNiHY;
nocnabNeHHs OCHOBHHUX BIACTHBOCTEH 1 30UMbIICHHS peaKLiHHOl 3AaTHOCTI
aHIUTIHY B peakuisgx 3aMilIeHHS.
- Po6umu . gucnosxy Tpo BRACTMBOCTI aMiHiB Ha OCHOBI OynoBH IXHiX
MOJIeKysi 1 Tipo OyaoBY MONEKYN aMiHiB Ha OCHOBI IXHiX BJIACTHBOCTEH Ta
Pe3yNBTATIB CIIOCTEPEIKEHD.

CKAAIOM,

342, AMIHOKMCIIOTH Cknag i OynoBa MOJNEKYJN, 3araibHi | Hasusamu 3aranbHy .GopMyny Ta XapakTepHcTHuHI ((yHKIIOHAJBHI)
CTPYKTYPHI  (OPMYIH, - XAPAKTEPUCTHYHI | IPYNH aMiHOKMCIIOT; aMIHOKMCIOTH 3d CHCTEMATHYHOK HOMEHKIIATYpPOIO.
(byskuionaneHi) rpynm,- cucreMatHuHa | - [loscHioéamu aM(OTEPHICTS AMIHOKMCIOT, 3MICT MOHATH: MNENTHAHA
HOMEHKIaTypa. [TonsaTrs mpo | Tpyna, JUIenTua, NoJInenTHA,.
aMpOTEPHICTE  aMIHOKHCIOT.  XiMiuHi Cragdoamu MONECKYNAPHI ‘Ta CTPYKTYpHI (OpMynH aMiHOKHCIOT 3a
BAACTHBOCTI . aMIHOETAHOBOI - KHCJIOTH. | Ha3BaMH 1 3aTalbHHUMH. GOpMynaMu, DiBHAHHA Ppeakilii, fAKi OMHCYIOTh
Hentuana rpyna. Tlentuau. -Bionoriyna | XiMiuni : BlacTMBOCTI aMiHOeTaHOBOI KMCHOTH (B3aeMoais 3  HATpiii
POJIS aMIHOKHCIIOT ™"+t 17 == - L T| APOKCUAOM, XJIOPUIHOIO KMC/IOTO0, YTBOPEHHA AMNENTUAY).

Hopigniceamu 3a OGynoBOW MOJCKYN i XIMIYHHMH BIACTHBOCTAMH
- AMIHOKHCNIOTH 3 KapOOHOBUMH KHCIIOTaMH Ta aMiHaMH.

IIpoznoszyeamyu  XiMiuHI  BIACTHBOCTI  aMIHOKUCAOT,  3YMOBIIEHI
ocobnuBOCTAMH OYNOBH IXHIX MONEKY. &

Xapaxmepu3zysamu XiMiuH1 BIaCTHBOCTI aMIHOETAHOBOI KHCJIOTH.

Yemanoenioeamu  NpUYUHOBO-HACTIAKOBI 3B’M3KM MK  CKJIAAOM,
6y10B0O10, BIACTUBOCTAMH aMiHOKHCIIOT,

Pobumu eucrogxu Npo BIACTUBOCTI aMIHOKHMCIIOT HAa OCHoBl1 Oy1o0BH
IXHIX MOJIEKYJ i ipo 6yA0BY aMIHOKMCIOT Ha OCHOBI IXHiX BlacTHBOCTEl Ta
PE3YJIbTATIB CMOCTEPEIKEHb.

34.3. Binku Binkn 4K BHCOKOMONEKYNSAPHI CIONYKM, Xapaxmepusyeamu  mpouecd  riapomisy,  AeHarypauii  OLIKiB.
ixua Oynosa, 3actocysanhs. Henarypauis | 3acmocoeyeamu  3uanna ans  Bubopy cnocobGy = BusBieHHS OlikiB
t inkis. KomsopoBi peakuii Ha | (kcaHTonmpoTeiHosa Ta GiypeToBa peakiii). '

Yemanoemosamu  NMPAUMHOBO-HACHIAKOBI  3B’A3KM  MIX  CKJIANOM,

. % Anoxymentooi

6y10B010, BIACTHMBOCTAMH GiJIKiB.

Pobumu eucwoéxu Npo BIACTUBOCTI OINKIB Ha ocHOBI OyHNOBH ixHIX
MOneKy i| npo Oynosy GiNKiB HAa OCHOBI IXHIX BIaCTHBOCTEH Ta pe3ynsraTiB
CNIOCTEPEIKEHD.
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3.5. CHHTETHYHI BUCOI SFrovPemys I HIDETO BT TYONINEDIT MATC, IAnw 1o Ix oclosi

CHHTETHYHI BUCOKOMOJNEKYNApHI peuoBHHH. [loniMepu. Peakuii
noniMepusamii i nonikongeHcawii. Inactmacu. Kayuyku, ryma.
CunTeTHYHI BONOKHA: (I3HYHI BJACTHBOCTI 1 3aCTOCYBAHHA,
Hajlinomupenimi noniMepu: Ta cgepu IXHBOIO BUKOPHCTAHHS.
3Ha4eHHA TIPHPOAHMX 1 CHMHTETHYHUX IMONIMEPHHX OPraHiYHKX
CIIONYK. ~

IToacniosamu . cyTh . GOHAITA TIONIMEp; peakUif
NONIKOHAeHCcAl] AK cnocodiB 0AepKaHHA MONIMEPIB.

Knacugixyeamu nosimepu 3a cocoboM ofiepKanHs: NPUPOOHI, HITYUH,
CHHTETHYHI.

Haeodumu npuxnadu CUHTETHYHHX BHCOKOMOJEKY/ISPHMX PEYOBHH i
NOMMEPHUX MaTepiasiB. Ha. iXHIE OCHOBI; PIBHAHL peakuti nojxiMepHnsatii i
NOJIIKOHAEH ALl

Pospisuamuy. peakuli noniMepusauii i mnonikoHaeHcauii; IJIacTMAacH,
Kay4dyKH, T'YMY Ta CHHTETHYHI BONOKHA.

ITopisniosamu NpupoAHi, WTYYHI | CHHTETHYHI BONOKHA, MNACTMACH.

Cxradamu  pIBHAHHS — peakuiii  noniMepu3amii 3  YTBOPEHHAM
HallBAXUTHBINIMX MOJNIMEPIB (TMONIETHIIEHY, MOJNMPONINEny, MNOJICTHPEHY,
MOMXJIOPOBiHiNY, . noniteTpadyopoeTuneny); peakuifl nosikoHNeHcalil 3
YTBOPEHHAM AHU- | TPHIIENTUAIB.

- 3acmocogysamu 3HaHHA PO BIACTHBOCTI NOMICTHNEHY: BiAHOMEHHA A0
HarpiBaHHS, PO3YHHIB :KHCNOT, JIYNiB Y KOHTEKCTI HOro 3Ha4eHHS B
CYCNiNTbHOMY rOCNOAAPCTBi, MOOYTI.

Yemanoenoeamy  TIPHYUHOBO-HACHIAKOBL 3B’ SI3KU
6yL0BOIO, BIACTHBOCTSIMM T 3aCTOCYBAHHAM TMOJIIMEPIB.

Obipynmogysamu. 3aCTOCYBaHHA NONIMepiB, 30KpeMa NoJieTHIICHY, HOro
BJIACTUBOCTSIMH. Ta 3HAYEHHS MTOJIMEPIB Y CTBOPEHHI HOBHX MaTepialiB.

Pobumu sucrogxu npo BRAacTHBOCTI NONIMEPIB Ha OcHOBI OynoBM ixHIX
MOJEeKyl 1 npo OGyaoBY nNoOjiMepiR Ha OCHOBI TXHIX BJAaCTHBOCTEH Ta

€3YJIbTATIB CIIOCTEPEKEHb.

nongiMepusauil 1

MiX  CKIAIOM,

3.6. YiaraasHeHHs 34a

Hb NP0 OPraHivHI CIIOTYKH

YCTaHOBNEHHA TE€HETHYHHX 3B A3KIB MDK PI3HHMH KhaacaMu
OprafivyHuX CNOMyK

IToscriogamu npuivny 6araTOMaHITHOCT] OPraHiyHHX PEYOBHH.

Hasodumu npuxnadu ToMONOTiB Ta i30MepiB; CNOMYK i3 NPOCTMMH i
KPaTHHMH 3B’3KaMu; i3 PI3HHMH XapakTepHCTHYHMMH (QYHKUIOHAIBHHMA)
rpynamH.

Pospisusamu opraHiyHi .CIIONYKH 3a HAIEXHICTIO A0 BIUNOBIIHHMX
TFOMOJIOTIYHHX PSAIB.

Crradamu piBHSAHHA peakuiil — B3a€MONEPETBOPEHL OPraHiYHUX CIIOAYK
pi3HHX KJaciB,

Hopisnioeamu XiMiuHi BIACTUBOCTI OPTaHIYHMX CTIONYK PiZHUX KJIACIB.

Yemar:oea08amu 38’S3KM MUK CKJIQIOM 1 XiMIHHMH BJIACTHBOCTSIMHU
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OPraHiuHHX CIC [y PSR- KIEcis; MK 6y/10B0I0
CTIONYK TA iX 3/IZTHICTIO BCTYMATH B peakiil neBHOro THIY; MiX KiacaMu
OpraHiyHUX CIIONYK.

Obtpyrnmogysamu BUKOPACTAHHS OPTaHIYHUX COONYK 3aNeXKHO Bif IXHIX
BIACTUBOCTEH; 3HAYEHHN OpPraHiYHUX pPEYOBUH Y CTBOPEHHI HOBHX

Matepiasis.
4. Obuncaenns B XimMiv

Po3g'saypanHs 3anay | QopMynn  Ana.  oOUMCIEHHR  KUTBKOCTI Yemanoemosamu xiMinHy GOpMyny CHONYKH 3a MAacOBMMH YacTKaMH
3a XIMIYHUMH ~ * | PeHOBHMHM, KiNbKOCTi. 9ACTHHOK Y NeBHii.| eneMeHTIB, U0, BXOAATH . A0 ii CKIady, 3a 3alalbHO  (OPMYTIOI0

dopMynamm i na KIBKOCTI  PEYOBHHH, MacOoBOI YAacTKH | FOMOJIOTIHUHOrO Py Ta TYCTHHOIO ab0 BIIHOCHOI) T'YCTHHOMN).
BHUBEACHHA QOPMYJIH | €NEMEHTA B CHOJIYIN, BIAHOCHOI T'YCTHHH Obuucniogamu BIAHOCHY MONEKYJNAPHY Ta MOJNSPHY MAacH pEuOBHHM,
CITONYKH rasy, BHBEACHHSA (GOPMYNIH CMNONYKH. 3a | KUIBKICT YAaCTHHOK (aTOMiB, MONEKY, HOHIB) y MeBHIil KITEKOCTI PeYOBHHH,
MaCcOBHMH YaCTKaMH €JIEMEHTIB -| Maci pewoBuHn, 06’eMi rasy; Macy Ta 06’€M HaHOT KiIBKOCTI PEYOBHHH I

KUIBKICTB PEUOBMHH 32 BIIOMOIO MAcOIO 1a 06°eMoM; 06°eM maHoi MacH abo
KiJIbKOCTI PEUOBHHH rasy.3a H. Y.; BITHOCHY I'YCTHHY a3y 3a iHIIMM ra3om.

BupaxenHs QopMynn 1A ofuncnenHs  Macoeol | . - Ofuucaosamu Macosi Ta 06’€MRi (JUid ra3iB) YacTKH PEYOBHH Y CyMilli;
KibKiCHOTO cknany . | (06'eMHOI) HacTKH KOMMOHEHTA B CYMIllli, | MACOBY  acTKy. ENEMEHTA: ¥ CHIONYLI 3a il QOPMYJION); Macu €leMeHTa B
po3uuHy (cyMinn) | MacoBOI YACTKH POIYHHEHOI PEHOBHHH. - |-CKIaAHIi- peHOBMHI 32 HOrO MAcOBOIO YACTKOIO; MACOBY YacTKY PO3YHHEHOT

PEYOBHMHHM B - pO34MHI; Macy (00°€M) po3dHHY Ta poO34HHHMKA, Macy
PO3YHHEHOT PEHOBHHH.

| Po3p’s3yBanus 3anay. | ATOPHTMH  pO3B'A3yBaHHA  3afiad .3a | Ycemawoeasioséamu XiMiuny $opMyny peqoBHHH 3a Macolo, 00’emoM abo
32 PIBHAHHAMM DIBHAHHAM peakilil; BIAHOCHHW BHXiA | KiINBKICTIO pevyoBMHHM peareHTiB a60 NPOAYKTIB peakLii.
peakni MPOOYKTY peaKuii Obuucmosamu 3a pIBHAHHAM XiMi4HO) peakiil KinbKICTh PEYOBHHH, MacCy

Ta 00°eM razy (H.y.) ab0 KIABKICTH PEHYOBMHH peareHTY/MpoAyKTY 3a
BIZOMOIO KUIBKICTIO PEYOBHHH, Macolo, 06’¢MOM (Aang razy) iHmoro 3
peareHTiB/NpOAYKTiB; 3@ PIBHAHHAMH PeaKNiil 3 BUKOPHCTAHHAM PO3YHHIB i3
NEBHOKY MAaCOBOK) YaCTKOXO PO3YMHEHO! pEYOBMHM; BIOHOCHHH BHXIX
NPOAYKTY peakuil; KiAbKICTh peYyoBUHH, Macy abo 00’e¢m npoaykTy. 3a
PIBHAHHAM XiMIYHOI peakuii, AKIIO OAMH 13 PEarcHTIB B3ATO B Ha[MIIKY;
00’'eMHHX BIAHOLICHD ra3iB 33 XIMIYMHHMH PiBHAHHAMM; KiTBKOCT! PEYOBHHH,
macu afo 06’eMy 32 KiNBKICTIO peuOBHHM, Macowo abo 06’€MOM peareHty,
IO MICTHTH NEBHY YAaCTKY JOMIILOK.

Pose'ssysamu  xoMOiHoBaHI 3amadi (MOcEHAHHA He Oinbme ABOX
ANrOPHUTMIB).
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JOJATKH
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P P P P P p P P P P P P P - p p P P P
YMOBHI IO3HAYEHHA: «p» — peq-osuna PO3UHHHA (Ppo3yHHHICTE Binbue | r peyornHn y 100 r Boan);

«M» — pEHOBUHA MANOPO34yNHHA (posunnHicTs — Big 1 go 0,001 ry 100 r soau);

«H» — PEYOBHHA NPAKTHYHO HEPO3UHHHA (po3unHHicTh — MeHine 0,001 ry 100 r Boau);

«—>» — PEUYOBHHA HE iCHYE;

* «¥f» — DQUQRKHA ICHYE, ale pearye 3 BOROKO; ii pO3UHHHICTD BU3HAYMTH He MOJKHA.
Psag akruBHocTI MeTaTiB
, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (H2) Cu, A Pt, Au
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~ Hafinomnpeniui HA3BH T2 CXNaJ. e KHX HEOPraHiMHNX pe4OBHH, cyMiuieil Ta minepaain

HaiinowmMpeHnia Ha3Ba pe4oBUHH abo
cyMilni

XiMiuHa dopryna pe4osunH abo

HaiinowHpeHila -Ha3Ba pe4oBUHH abo

XimiuHa popmyna peyoBHHN-260

KOMTIOHEHTA (KOMITOHEHTIB) cyMiuli CyMiwi KOMMOHEHTA (KOMNOHEHTIR) CyMilli
KYXOHHa (kam’gHa) ¢ing NaCl cipkoponetb H:zS
KaycTH4Ha cona NaGi CIPYHCTHI ra3 SO,
KaNbUMHOBAHA coaa Na;CO; 4aaHWii ras CO
KpUCTaJiYHa cofa Na,CO310H,0O 3BECENFIOUHI ra3 N.O
nurHa (xapuoea) coaa NaHCO; nipHT Fe$S,
HaTpiiiHa ceniTpa NaNOs MIJHHN KyTIOpoS CuS04 - 5H,0
KaJiiiHa cenitpa KNQ; 3ani3HUI Kynopoc FeSO4 - TH2O
amiayHa ceJiTpa NH4NOs NEPEKUC BOJHIO H;0, (Boanmii po3uun)
HAIIATHP NH.C\ #io/THa HACTOSHKA Iz (cnUpTOBKMIA PO34HH)
néTaw K>COs HALIATHPHHUIH CRHPT, aMOHIa4YHa Bofa NH3i (BoaHu#H pO3YHH)
Kpeiiga, MapMyp, BalHAK, KUTBUAT CaCO; PO3HHHHE CKJI0 NaySi0s
HEraleHe BAITHO Ca0 KpeMHiii (HaniBupoBiaHHK) Si
raleHe BanHo Ca(OH), KBapLl, KBapLEBHit NiCOK 510,
BalHgHA BOAa Ca(OH), (BoaHw#i po3unH) CKJIO {BIKOHHE) NayO - CaO - 6810,
KOpYHA Al20; XJIOpHA BOJa Cl, (BonHuU} po3uuH)
oneyMm po3unH SO; y H2S04 ' 6poMHa Boaa Br; (BoaHuil po3uuH)
rinc CaS0Os * ZH:0O 6epToaeToBa cib KCIO;
anefacTp CaSO;- 1/2 H;0 { Mapranuieka KMnO,4
CYXHif nia CO: (TBepauii) § xaneuiit kap6in CaC,

HajinomupeHini Ha3BH Ta CRAAJ AAKHX OPraHiYHHX PeYOBHH Ta CyMilueil

HaiinourmpeHRima Ha3pa pe4oBHHH ao

Ximiuna popmyna

HaiinownpeHniuia Ha3Ba peHOBHHI

Ximiuna dhopmyia

cyMmiwi
60n0THUI ra3, py AHHKOBHI ra3 CHa kapOoNoBa KHCAQTA CeHsOH
i306yTaH (CH3),CHCH, MypallHHa KHCIIOTa HCOCH
i300KTaH (CH3);CCH,CH(CH3): OUTOBA KMCOTA, aLETATHA KUCITOTA CH>COOH
i3onpeH CH>=C(CH3)CH=CH, MOJTOYHA KHCIIOTa CH;CH(OH)COOH
xaopodopm CHCl3 [HABAEBA KMCAOTA HOOC-COCH
BiHIIXNOpUA CHz=CHCl TNIOKOHOBA KHCAOTA HOCH>(CHOH),COCH
METHJIOBHIi CIIUPT, IEPEBHHUH CIIHPT CH:OH 27 v & =N, copbit HOCH2(CHOH)sCH,OH
ETHAOBMH CNUPT, BUHHKI CNUPT CHHy “ 3860, s, rIiUHH NH.CH.COOH
MypainHuii anbaeria, popMansgeria | HCH@, © - AN anaHin CH;CH(NH2)COOH
dhopmain KAITKOBUHA (CsH1005)n

~ ~
s
%pemop HenapTamMenTy
3aranLHO{ cepeAnbol Ta ROWKIALHOT OCBITH
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