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1. 3aranbHi M0JI0KeHHS

[Iporpama BcTymHOTO BHMpoOyBaHHS 3 XiMii CKiIajeHa I abiTypi€HTIB, SKi
BCTYMAIOTh HA HABYAHHS JUIsI 3M00YTTS CTYIEHs BUIIOI OCBITH «0akaiaBp» Ha OCHOBI
noBHOT 3araibHOi cepennboi ocBitTh (II3CO) Ta Ha OCHOBI MoOMNEpPEAHBO 3T00YTHX
KkBamiikamiii - «MonoAmMi  coemiamicty, «GhaxoBUd MOJIOAIIUN  OakaiaBpy,
«vonoamuii  OakamaBpy (HPK 5), BiamoBigHO [0 mporpaMd 30BHIIIHBOIO
He3aliexxHoro oriHtoBaHHs 3 Ximii (Hakaz MOH VYkpainu Big 26 uepsus 2018p. No
696), sika MICTHTh BUMOTU JO PIBHS 3arajlbHOOCBITHHOI MIATOTOBKH YYaCHHKIB 3
IbOTO HaBYAJIBHOT'O MPEAMETA, & TAKOXK KOHKPETH3Y€, 110 MOBUHEH 3HATU Ta BMITU
BUITYCKHUK HABYAJILHOTO 3aKJIay B MEXaxX BU3HAYCHUX TEMATHYHUX PO3LIIB.

Opranizanis Ta NpoBeAeHHs (PaxoBUX BCTYIHUX BUIPOOYBaHb BiAOYyBa€eThCA Yy
nopsaky Bu3HaueHoMmy y [lonoxkeHHi mpo npuiiMaiabHy KOMICiII0 XepCOHCHKOTO
nepxasraoro yHiBepcurety (Hakaz XJ1V Big 04.03.2020 Ne 246-J1) Ta BiamoBigHO 110
[Topsinky npuiioMy Ha HaBYaHHS JUIs 3100y TTs BUIIOi ocBitH B 2025 p. (Hakaz MOH
VYxpainu Big 10 marotoro 2025 poky Ne 168).

Mera BCTynHOro BHNPOOYBAHHSI — BilOIp NPETEHIEHTIB HA HAaBYaHHS 3a
CTYTIEHEM BUIIIOi OCBITH Oakamasp.

@®opMa BCTYNHOT0 BUNPOOYBAHHS: BCTYITHE BUMPOOYBaHHS MPOBOIUTHCS Y
dbopmi criBOECiu.

TpuBajicTh BCTYNHOro BHNPOOYBaHHS, LI0 NPOBOAUTHCA Yy (opmi
ciBOeciau — 20 XBHIIWH.

Pe3yabTaT BCTYNMHOr0 BHNPOOYBaHHS OIIHIOETHCS 3a mmikanoro Bim 100 mo
200 6aui..

[lepemycTkoto Ha BcTymHE BHNpPOOYBaHHS € ApPKyII pe3yJbTaTiB BCTYITHHX
BUIIPOOYBaHb 1 MaCMOPT.

[lin dYac mWpOBEeACHHS BCTYMHOTO BUNPOOYBAaHHA HE JIOMYCKA€ThCS
KOPUCTYBaHHS  €JCKTPOHHUMH  TPWIAJaMy, MAPyYHUKAMHU, HaBUaJIbHUMU
MOCIOHMKAaMU Ta I1HITUMU MaTepiaiamu, KO0 1€ He TMepeadadyeHo pIlIeHHSIM
[TpuitmansHOi KOMicii. Y pa3l BUKOPHUCTAHHS BCTYIMHHUKOM IIiJi 4ac BCTYIHOIO

BUNPOOYBAaHHS CTOPOHHIX JDKepen iHdopmarii (y TOMY YHCHI TMiJIKa3Kh) BIH
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BiJICTOPOHIOETBCSA BiJl ydacTi y BHIIPOOYBaHHSX, MPO IO CKIATA€Thcs akT. Ha
eK3aMeHaIliiHii poOOTi TAKOTO BCTYITHHKA YJIEH MPEIMETHOI €K3aMEHAIIHOT KoMicCii
BKa3ye MPUUMHY BiICTOpOoHEHHs Ta 4yac. [Ipu mepesipiii Taka poboTa nemmdpyerbes 1
3a Hei BHUCTaBJISIETHCA OIlIHKA MEHIIE MIHIMAJBHOI KIIBKOCTI OajiiB, BHU3HAYEHOI
[TpuiimansHOIO KOMicieto Ta [lpaBunamm mnpuiiomy, Uis JOMYCKYy [0 Y4acTi B
KOHKypci a00 3apaxyBaHHS HAa HaBUaHHS 1032 KOHKYpPCOM, HE3Ba)KaIOUM Ha OOCHT i
3MICT HamrMcaHoro. BcTynmHuky, K1 He 3’ SBWJIMCH Ha BCTYyIHE BUIIPOOYBAHHSA 3 XiMii
0e3 MOBaXHUX NMPUYUH y 3a3HAYCHHUM 3a PO3KJIAIOM 4ac, M0 y4acTi y MOAAIbIINX

ICIIMTaxX 1 KOHKYPC1 HE IOy CKAIOThCS.



3micT nmporpamu

["'0710BHOIO METOIO MPOrpaMu BCTYMHUX BUMPOOYBaHb 3 XiMii € 00’ €KTHBHE Ta
HEyTEpe/DKEHE OIlIHIOBAHHS DPIBHA HABYAIBHUX IOCATHEHB OCI0, sIKI 3aKiHUYMIN
3araJIbHOOCBITHIM HaBUAJIbHUM 3aKjaj 1 BUSBWIM Oa)kKaHHS BCTYNHUTH JI0 3aKjamy
BUIIO1 OCBITH YKpaiHH.

[Iporpama BcTynmHUX BUNPOOYBaHb 3 XiMii — CITOCIO TTepEBIPKHU:

* 3HaHb HAWBAKJIMBIIIMX 3aKOHIB 1 TEOPIH XiMii;

* BOJIOJIHHS XIMIYHOIO MOBOIO, BMiHHSI KOPUCTYBATHCS Ha3BaMH 1 CUMBOJIAMU
XIMIYHUX €JIEMEHTIB, HA3BaMU MIPOCTUX 1 CKIJIAJTHUX PEUOBHH;

* BMIHHA CKJaJaTH XIMIYHI (QOpMyNH 1 pIBHAHHSA XIMIYHHX pEaKIlii,
pO3B’s13yBaTH pO3pPaxyHKOBI Ta €KCIIEPUMEHTAJIbHI 3a/1a4l;

* PO3YMIHHS 3B’S13Ky MDK CKJaJoM, OyJ0BOI0, (PI3UYHUMHU 1 XIMIYHUMH
BJIACTUBOCTSIMH PEYOBHH, CIOCO0aMU iX m1OOyBaHHS, TaTy3sIMH 3aCTOCYBaHHS;

* 3HAHb MPO HAMBAXUIMBINII MPUPOJHI Ta IITYYHI PEUYOBUHU, iX OYJIOBY,
crocoOu 100yBaHHS Ta raiy3l 3aCTOCYBaHHS;

* pO3yMIHHS HAYKOBHUX OCHOB IE€BHUX XIMIYHUX BUPOOHUITB;

* 0013HAHOCTI 3 ICSIKUMH €KOJOTIYHIUMHU TTpoOJIeMaMu, TIOB’ I3aHUMH 3 XIMI€I0;

* PO3YMIHHS POJII XIMil y pO3B’sI3aHHI1 TJI00ATBHUX TPOOJIEM JII0ICTBA.

[Iporpama BCTymHUX BHUIPOOYBaHb 3 XIMIi OpPIEHTYETHhCS HA JOCITHEHHS
JEepKaBHUX BHUMOT JI0 PIBHS 3arajlbHOOCBITHBOI MIATOTOBKH YYHIB 3aKJIaJiB
3arajibHO1 cepelHboi OCBITH. [lpu 1bOMYy BaXJIMBE HE JIMIIE 3aCBOEHHS
a0iTypi€eHTaMU XIMIYHHUX TOHSTH, 3aKOHIB, TCOPIM, a ¥ OCMHCIICHE BHKOPHUCTAHHS
HUMHU 3HaHb, (DOPMYJIIOBaHHS OIIHHWX CYJDKEHb, BHUSBIICHHS BJIACHOI TMO3MINI Y
PI3HUX KUTTEBUX CUTYAIIIsIX.

Marepian mnporpamu i TPOBEACHHS  30BHINIHBOTO  HE3AJEHKHOTO
OLIIHIOBAHHS PO3MOJIJIEHO HA YOTUPU TEMaTU4yHI OJIOKH: «3arajibHa Ximisy,
«Heopraniuna ximisy, «Opradiuaa ximisn», « OOUUCICHHS B XIMii», sIKI B CBOIO YEpry
pPO3MOMUICHO 3a PO3AUIaMH 1 TeMaMH. Y KOXXHOMY PO3JUII MepesidyeHo 3HaHHS,
SKMMH MalOTh BOJIOJITH YYaCHUKH 30BHIIIIHBOTO HE3aJI)KHOTO OI[IHIOBAHHS.

VY mepeniky BUMOT, HaBeleHUX y KosoHLl «lIpenMeTHi BMIHHS Ta crocoOu



HABYAJIBHOT JISJIBHOCTI» JI€TAaJbHO PO3KPUTO OOCSAT BUMOT /10 3HaHb Ta YMIiHb 3
KOXXHOTO pO3JAUTy 1 TeMu. Y mporpami 3 XiMmii BHKOPHUCTAHO HOMEHKJIATYPY
XIMIYHUX €JIEMEHTIB 1 PEYOBHH, a TaK0X TEPMIHOJOTIIO, Akl BiamosigawoTs JCTY
2439-94: EnemeHTH XiMiuHI, peuyoBMHHM TIpocTi. Tepminum Ta Bu3HayeHHs. K.:
HepxcnoxuBctanaapt Ykpainu, 1994. llporo cranaapTy JOTpUMAaHO 1 B 3aBJAaHHIX
TECTy 3 XIMii.

HasBu opraniyHux croJiyk BiJIOB1Iat0Th ocTaHHIM pekoMeHaiism [UPAC. I3
JAaHUM MaTepiajoM MOXXHA O3HAHOMUTHCS B HaBYAJIBHUX IMOCIOHHWKAX, SKI MarOTh
rpu¢ MiHicTepcTBa OCBITH 1 Hayku YKpaiHu (IUB. TEpeTiK PEKOMEHJIOBAHOI
HaBYaJIbHOI JIITEPATypH).

VY mporpami 3 XiMii BUKOPHUCTAHO CKOPOYEHHS «H.Yy.» — HOPMallbHI YMOBH
(remmepatypa 0 °C, Tuck 101,3 xlla a6o 760 mm pT. CT.).

BignoBimHo A0 MIDKHApOJHMX CTAHAAPTIB JJIS TO3HAYEHHS KIJIBKOCTI
PEYOBMHU MO>XHA BHUKOPUCTOBYBATH JITEpH n abo v. JlJis MO3HAYEHHS TEIJIOBOTO
eeKTy peakilii ciiji BAKOPUCTOBYBATH MO3HAUCHHS «AH».

[Tig yac MiArOTOBKYU 0 MPOBEICHHS 30BHIIIHBOTO HE3aJIEKHOTO OI[IHIOBAHHS
3 XIMil pEKOMEHJIOBAHO BUKOPHUCTOBYBATH JOBIIHUKOBI TaOJuIll, sIKI HABEICHO Y
noaaTkax: «PO3YMHHICTE KHUCJIOT, COJield, OCHOB Ta aM(OTEpPHUX TIIPOKCUIIB Yy
Boi 3a 20-25 °Cy, «Psa aktuBHOCTI MertalniBy, «Halmomumpeninn Ha3BU Ta CKIaa
NESKMX HEOPTraHIYHUX PEUOBUH, CyMillIei Ta MiHepaliBy, «Haitmomupenini Ha3BH Ta
CKJaJ JESKMX OpraHIYHMX pEYOBUMH Ta cymimei», «llepenik pekoMeHI0BaHO1

HaBYAJIBHOI JIITEpATyPH».



Ne i/t

Hasga po3nainy,
TeMHU

3Hangs

[IpenmeTHi BMiHHS Ta crtocoOM HaBYaNbHOI [{isTbHOCTI

1.3araapHa Ximis

1.1

OcCHOBHI XIMI14HI
noHsaTTsa. PeyoBuHa

[TonsTTss  pewyoBuHa. (i3UYHE  TIJIO,
marepiai,

IIpocTa peyoBMHA (MeTal, HeMmeTall),
CKJIaJIHA PEYOBHMHA, XIMIYHUU EIEMEHT;,
HaAPIOHINI YaCTHHKH PEYOBHHH aToM,
MoJleKyna, WoH (kaTioH, aHioH). Di3nWyHI
Ta XiMiYHI BJIACTUBOCTI peduoBuHH. CKiaja
pEYOBUHHU (sxicHUH, KUTBKICHHH).
BanentHicTh XIMI4HOTO €JIEMEeHTA.
XimiuHa  (HaWmopocrima, iCTHHHA) |
rpagiyna (cTpyKTypHa) dopMyn.
@di3uyHe sBHINE Ta XIMIYHA pEaKIIis.
BigHocni  atomHa 1 MOJEKYJIsSIpHA
(popmynbHa) Macu, MoOJSpHA — Maca,
KUTBKICTh pPEYOBUHM. OnuHumi
BUMIPIOBaHHS  KUIBKICTb ~ PEYOBUHH,
MOJIIDHOT MacH, MOJSIpHOTO 00’eMy;
3HAYCHHS TEMIepaTyph ¥ THCKY, sKi
BI/IMOBI/IaI0Th HOPMAJIBHUM YMOBaM (H.
y.); MoOJsipHuN 00’em razy (3a H. Y.).
3akoH ABorajpo; 4YucCiIO ABOrajipo;
CepelHs BIHOCHA MOJIEKYJISIpHA Maca
cyMmimn rasziB, moBiTps. MacoBa dacTka
eJIEMEHTa y CHOIYII.

Crkrnadamu HOpMyIIH CIIOJIYK 3a 3HAYECHHSMH BAJICHTHOCTI €JIEMEHTIB.

3anucyeamu XiMi4Hi Ta rpadiui (CTpyKTypHi) HOpMyITH pEUOBHH.
Pospisnusamu §isuuHi Tina | pe4OBHUHH, MPOCTI Ta CKIAJAHI PEYOBHUHHU;

CJIEMCHTH 1 MPOCTI PEYOBUHH, METAIN | HEMETAJIH; aTOMH, MOJICKYJIH Ta

fioHM (KaTiOHM, aHiOHM); (PI3UYHI Ta XiIMIYHI BIACTUBOCTI PEYOBHHU;

¢bi3uuHi1 fBUIIA Ta XIMIYHI peakiii; HAalmpoCTilly Ta iICTUHHY (hopMyiH

CIIOJIYKH.

Busnauamu BalleHTHICTH €IEMEHTIB y OiHApHUX CHOIYyKax.

Ananizyeamu sKicHui (€IEMEHTHHI) | KIIBKICHHI CKJIaJ PEYOBUHH 34 ii

XIMI9HOIO (hOpMYIIOTO.

1.2

XiMiuHa peakIrist

XiMi4Ha peakIiisi, cxema peakii, XimMiuHe
pIBHAHHA. 3aKkoHM 30epeXeHHs MacH
pEYOBMH T Yac XIMIYHOI  peaxiiii,

3anucysamu cxemu peaxiiii, XiMiuH1 piBHSIHHSI.

Pospiznamu tTunm peaxuii 3a KUIbKICTIO peareHTiB 1 MPOIyKTiB— (peakiii

CIIOJTyYEHHS, pO3KJIany, OOMiHy, 3aMilIeHHS),

3MIHOIO  CTYIIEHS




00’€MHUX CHIBBIAHOIIEHb ra3iB y XiMi4HOI
peaxiiii. edexTH, 110
CYNPOBOJDKYIOTh XiMiuHI peakiii. [loHarTs

30BHIIIHI
OKHCHUK, BiJJTHOBHUK,
BIJTHOBJICHHS.
[IBuakicTh xiMiuHOT peakirii. Karamizatop.

OKHCHEHHSI,
Tunu XIMIYHUX peakIliil.

OKHCHEHHS €JIEMEHTIB (peaKIilii OKCHO-BITHOBHI Ta HE OKHCHO-BIIHOBHI),
TEIUIOBUM e(eKToM (peakiii eK30TepMiuHi, €HIOTEepPMiuHi), HaIpPsIMOM
nepeOiry (peakiii 000poTHI, HEOOOPOTHI).

Busnauamu B OKHCHO-BIJIHOBHIN peakiii OKHCHHK | BiJHOBHUK,
MPOLIECH OKUCHEHHS | BiJIHOBJICHHS.

AHai3yBaTH BIUIMB IMPHUPOJM pEaryrouuxX pPEYOBUH, iX KOHIICHTpAIIii,
BEJIMYMHHU TIOBEPXHI iX  KOHTAaKTy, TEMIIEpaTypu, THUCKYy Tra3iB,
KaTaJizaropa i iHri0iTopy Ha MIBUAKICTH XIMIYHOI peaKIii.
3acTOCOBYBaTH 3aKOH 30€pEKEHHS MacH PEYOBHUH ISl IEPETBOPEHHS
CXEMU peakilii Ha XiMiuyHe PiBHSIHHA.

Buxopucmosysamu MeToj €IEKTPOHHOTO OallaHCy JJisl TEepPETBOPEHHS

CXE€MH OKHCHO-BIJTHOBHOI peakKIlii Ha XiMIYHE PiBHSHHSI.

1.3 [lepiognunnii [Tepioanunmii 3aKOH (cyqacne | Pospisuamu B TIeplOJUYHIN CUCTEMI Tepiou, TPyIH, TojoBHI (A) Ta
3aKOH i | dopmymroBanns). Ctpykrypa kopotkoro i | mo6iuni (B) miarpymu; MeTamidyHi Ta HEMETAli4HiI CJIEMEHTH 3a iX
rnepioguyHa JIOBTOTO BapiaHTIB MEPIOJNYHOI CHCTEMH; | TIOJIOKEHHSIM Y MEPIOANYHIN CUCTEMI; JTyKHI, JIy’KHO3EMEIIbH1, IHepTH1
cucTeMa XIMIYHMX | Nepiofu, Tpynu, MiArpynu (rojosHi (A), | eIeMEeHTH, raJoreHu.
€JIEMEHTIB noOiuHi (b)). TlopsinkoBuit (aToMHuii) | BukopucroByBaTu 1HQOpMaIlito, 3aKJIaJieHy B NEPIOAUYHINA cUCTEMI, AJIs
JI.I. MenneneeBa HOMED €JIEMEHTA, PO3MIIIEHHS | BU3HAYEHHS TUILy €JIeMEHTa (METaliuHUi a00 HEeMEeTallyHUM EJIEMEHT),

METANTIYHUX | HEMETATIYHUX CJIEMEHTIB Y | MaKCHMaJbHOTO 3HAUCHHS HOTO BAJICHTHOCTI, THITy MPOCTOI PEUYOBHHHU

nepionYHIN cucTeMi, nepiosax i rpymax; | (Meran abo Hemeraa), XIMIYHOTO XapakTepy OKCUIIB, TiJIPOKCHUIB,

JTyXHi, Jy’KHO3EMeJbHI, IHepTHI | CIIOJyK eJeMEeHTIB 13 ['iiporeHom.

€JIEMEHTH, TaJIOT€HHU. AmnanizyBaT 3MIHM BIACTUBOCTEH MPOCTUX PEYOBHH Ta KHUCIOTHO-
OCHOBHOT'O XapaKTepy OKCHIIB | TiIPOKCHIIB 3aJeKHO BiJ PO3MIIIEHHS
€JIEMEHTIB Y Tepiojiax, MiArpymnax, Npu Mepexoil BiJ OJHOTO NEpioay 10
1HIIOTO.

1.4 bynosa atoma Cxutag aToMa (Spo ,eJIeKTpOHa 00O0JIOHKA). | 3amucyBaTH Ta PO3Mi3HABATH €NEKTPOHHI Ta rpadiuHi GOpMyIu aToMiB

Ilonsarrs HYKJIiJ, 130TOIH,

IIPOTOHHE

HYKJIOH,

YUCI0, HYKJIOHHE  YHCIIO,
opOiTaib, eHepreTHyHi piBeHb | MiIpiBeHb,

CMapeHHid | HeCTIApEHUI EIEKTPOHH, PaIilyc

npoctux WoHiB eixemMeHTiB Ne 1-20, Ne 26, aToMiB HEeMeTalldHUX
eJIeMeHTIB 2-To | 3-To nepioAiB y 30y/PKEHOMY CTaHi.

Busnauatu cknan sgep (KUTbKICTh TPOTOHIB | HEWTPOHIB Y HYKIIiL)
3arajibHy KUIBKICTh €JIEKTPOHIB Ta YMCJIO E€JIEKTPOHIB Ha 30BHIIIHBOMY
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atoma (IIPOCTOro #oOHA); OCHOBHUH |
30ymKeHuit cranu atroma. CyTHICTh SBUIIA
pamioaktiuBHOCTI. Dopmu S- | p-opOiTanei,
po3MiteHHs ix y nmpoctopi. [TocnimoBHICTh
3allOBHEHHSI €JIEKTPOHAMHU EHEPreTHUYHUX
piBHIB | MmiIpiBHIB B aTOMax eJIeMEHTIB No
1-20, Ne 26, enmekTpoHHI Ta TpadivyHi
dbopmyau  aTtoMmiB |

exeMmenTiB Ne 1-20, Ne26.

MPOCTUX  HOHIB

CHEPreTHYHOMY piBHI aToMiB eneMeHTiB No 1-20 1 Ne26;

[TopiBHIOBaTH pajiilycH aTOMIB 1 IPOCTUX HOHIB.

AmnanizyBaTi 3MiHM pajiyciB aTOMIB y mepiojax | miarpymnax; 3B'S30K
pajiyciB aToMiB | KIIBKOCTI €JIEKTPOHIB Ha 30BHILIIHBOMY €HEPreTHYHOMY
pIBHI 3 XapaKTepoM (METaMIYHUM YU  HEMETaJIYHUM),
BJIACTHBOCTSMHU IIPOCTUX PEYOBHH (METal YW HEMETall) Ta KHCIOTHO-

CJIEMCHTA

OCHOBHUM XapaKTEePOM OKCH/IIB | T1IPOKCHIIB.

1.5 XiMiuHUH 3B’ 30K OcCHOBHI THIH XIMIYHOTO 3B’s13KY (HOHHHM, | Ckrradamu €NeKTPOHHI (POPMYIIM MOJICKYJ, XIMIYHI (OPMYIIH CITOIYK
KOBAJICHTHUH TOJSAPHUN | HENONAPHUH, | 3a CTYNEHSMU OKMCHEHHsI €JIEMEHTIB, 3apsiaMy HOHIB.
BOJIHEBHUH, METAIIYHUI). XapaKTePUCTHKH | Po3pizusamu BaXCHTHICTH | CTYIIIHb OKMCHEHHSI €JIEMEHTA.
KOBQJIEHTHOIO  3B’SI3KY —  KpaTHICTb, | O6uucniosamu CTYINiHb OKMCHEHHS €J€MEHTa Y CIIOJYII].
€Heprid, TNOJSIPHICTb, MAOBXKHMHA. Tunu | Bu3Hayatu KpaTHICTh, MOJIAPHICTE YM HEHOJSIPHICTH KOBAJEHTHOTO
KPUCTaTIYHUX IpaToK (aroMHi, | 3B’SI3KYy MK aTOMaMH.
MOJIEKYJISIPHI, HOHHI, MeTaniuHi); | IIpoenozysamu TUN XIMIYHOTO 3B 3Ky B CIHOJYI, (Di3U4HI BIACTHBOCTI
3aEeKHICTh  (PI3UMYHMX  BJIACTUBOCTEH | PEYOBUHMU 3 ypaxyBaHHAM TUIYKPHCTAIYHUX TPATOK.
PEYOBUHU Bl THUIY KPUCTAJIIYHUX IPATOK.
EnextponHa bopmyna MOJIEKYJIH.
EnextponeraTuBHicTh eneMmeHTa. CTyIiHb
OKHMCHEHHS €JIEMEHTa BPEUOBUHI.

1.6 CywMili pedyoBHUH. Cymimi  oxHopimHi  (po3umHM)  Ta | CkiazaTH CXE€MH €JIEKTPOJITHMYHOI JUCOLialii OCHOB, KHCIOT, COJEH;

Po3unnn

HEOAHOpPITHI (CyCTeH3is, eMyJbCisi, TiHa,
aepo30jb, Teiab). MacoBa | 00’emHa (st
ra3y) 4acTKM pe4oBHMHHU B cyMimi. Meroau

po3aiieHHsT  cyMimeld  (BIJICTOIOBaHHS,
¢binbTpyBaHHS, HEHTPU(YTYBaHHS,
BUTIAPIOBaHHs,  meperonka).  IlonsarTs

PO3YHUH, PO3UNHHUK, PO3YNHCHA PCUYOBHHA,

KpHUCTaJIOriIpar, eJIEKTPONIITUYHA

HOHHO-MOJICKYJISIPHI ~ PIBHSIHHS 32 MOJICKYJSIDHUMH  PIBHSHHSAMH |
MOJIEKYJISIPHI PIBHSHHS 32 HOHHO-MOJIEKYJISPHUMU PIBHSHHSIMH.
Po3piznamu ogHOpiIHI Ta HEOAHOPITHI CyMIIIT PI3HUX TUIIIB; po30aBieHi,
KOHIEHTPOBaHI, HAacU4ye€Hl, HEHACHYEeHI pPO3YMHH; EJIEKTPOJITH ¢
HEENIEKTPOJIITH, CUJIbHI Ta cIa0Ki €IeKTPOIITH.

Busnayamu MOXIUBICTb Mepediry peaxiii OOMiHy MK €JIEKTpOIiTaMu B
PO3UUHI.

Ananizyeamu BIIMB OyJIOBU PEYOBHH, TeMIepaTypu, TUCKY (Il
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TUCOLIIAIlisl, EJIEKTPOJIT, HEEICKTPOIIIT,
CTYHiHb E€JEKTPOJITHYHOI aucoriamii (6e3
IIPOBEICHHSA 00YHCIIEeHB), HOHHO-
MOJICKYJISIPHE PpIBHAHHA. MacoBa YacTKa
PO3YMHECHOI PEYOBHUHHU y po3uuHi. Bygosa

MOJICKYJIH BOJIW; BOJHEBUH 3B’ SI30K Y BOII.

3abapBieHHS 1HIUKATOPiB
(YHIBEpCAJIBHOTO, JAKMYCY,
denondraneiny, METHIIOPAHKY ) B
KHCJIOMY, JIY)KHOMY |  HEHTpaJlbHOMY

cepenoBuinax. Peakmii  oOMiHy — Mix
€JIEKTPOIIITAMU YPO3UHHI.

ra3iB)Ha IX PO3YMHHICTH y BOJIi; MEXaHI3MH YTBOPEHHsS HOHIB TIpH
PO3YMHEHHI Y BOJIi €JIEKTPOJIITIB HOHHOI Ta MOJIEKYJISIPHOI OY10BH.
3acmocoeyéamu  3HaHHS Il PO3IAUIEHHS  OJHOpigHOI  abo
HEOJJHOPITHOT CyMiIlll pEYOBHH.

2. Heopraniuna ximis

2.1. OcHOBHI KJIaCH HEOPTraHiYHMX CHOJIYK

2.1.1.

Oxkcuan

BusnauenHss1, Ha3BH, KiacuQiKaIlis
OKCHJIIB, XIMIYHI BJIaCTUBOCTI
COJICTBOPHHX OKCH/IIB, CITOCOOH
T0O0yBaHHS OKCHUJIIB

Cxnadamu XimMiuHi (GOPMYIM OKCHAIB; pIBHSHHS peakiii, sKi
XapaKTepPU3yloTh  XIMIYHI  BJIACTUBOCTI  COJIETBOPHUX  OKCH/IIB
(B3aeMogisi 3 BOJOI0, OKCHUJAMH, KHCIOTaMH, JIyramH), crocoOu
N00yBaHHSI OKCHIIB (B3a€MOJISI MPOCTHX 1 CKJIQJAHUX PEYOBHUH 13
KHCHEM, PO3KJIaJlaHHs HEPO3UMHHUX OCHOB, JESIKUX KHUCJIOT 1 cojied
Ii]1 Yac HarpiBaHH:).

Ha3zueamu okcnay 3a iXHIMHU XIMIYHUMH (POPMYJIIaMH.

Busznauamu dopmynu oxcunis cepes; GOpMyJl CIOIYK IHIIMX BUBYEHUX
KJIACIB.

Pospisnamu wueconerBopui (CO, N0, NO, SiOz) u conerBopHi
OKCHIM(KHCIIOTH1, OCHOBH1, aM(OTEpH1).

Ilopisniosamu  XIMIYHUMH ~ BIIACTUBOCTSMHM OCHOBHI, KHCJIOTHI Ta
amdoTepHi (Ha npukiIazax okcuais LIuHky Ta ATIOMiHIIO) OKCHIIH.
Bcemanoenroeamu 3anexHICTh BIaCTHBOCTEH OKCHIIIB Bifl TUITY €JIEMEHTA |
XIMIYHOTO 3B’SI3KY B CIIOJIYIIi.

2.1.2.

OcCHOBH

BusnauenHns (3arajbHe Ta 3 TMOIVIALY

Cxknaoamu  XiMiuH1  (GOpPMYJIM OCHOB; PIBHSHHS peakiii, Kl
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Jcorrianii),
XiMiYHI1

€JIEKTPOITI TUIHOT Ha3BH,

Kiacudikaris, BJIACTHBOCTI,

criocobu 1oOyBaHHS KUCIOT

XapakTepU3ylOTh  XIMI4HI  BJIACTUBOCTI  JyriB  (B3aemomis 3

KUCJIOTHUMH OKCHUJAMH, KHCIOTaMH Ta COJIIMH pO3YMHIB) Ta
HEPO3YMHHHUX OCHOB (B3a€MOJisl 3 KUCJIOTaMH, PO3KJIAJIaHHS Iij 4Jac
HarpiBa"HHsl) cmocoOu 100yBaHHS JyTiB (B3aEMOIS JIY)KHUX 1
JTYKHO3eMeJIbHUX(KPIM MarHiro) METaJliB i3 BOJOI0, OCHOBHUX OKCHJIIB
JYKHUX 1 Jy’KHO3EMEJIbHUX €JIEMEHTIB 13 BOJIOKO) W HEPO3ZUMHHHUX
OCHOB (B3a€MO/IisI COJIEH 13 JIyraMu B PO3UYMHHI).

Haszusamu ocHoBY 3a IXHIMU XiMIYHUMH (HOPMYJIAMH.

Busnauamu popmyim ocHOB cepell popMyIT CHONIYK 1HIIUX KJIACiB.
Po3spiznuamu po3unHi (JTyrv) Ta HEPO3UMHHI OCHOBH.

[TopiBHIOBaTH XiMiYHI BJIACTUBOCTI PO3UYMHHHX (JIYyTiB) i HEPOZUMHHUX

OCHOB, iX JIif0 Ha 1HJAUKATOPH.

2.1.3

Kucnotu

BusnauenHs (3araipHe Ta 3
ENEKTPOJITUYHOT  JUcoIrialii),

TOTJISITY
Ha3BH,
BJIACTHBOCTI,

Kiacudikaris, XIMIYHI

crocoOu J00yBaHHS KUCIOT

Cxnadoamu XiMidHI  (HOPMYJIM KHUCJIOT, PIBHSHHS peakiid, sKi
XapaKTepPU3YyIOTh XIMIYHI BJIACTUBOCTI KUCJIOT (Iis Ha 1HAUKATOPH,
B3aEMOJIiS 3 METajJaMH, OCHOBHHUMHU OKCHJAMH, OCHOBAMH Ta COJISIMH
B PO34YMHI) Ta cIOCOOU iX JOOYBaHHS (B3a€MOIisI KUCIIOTHUX OKCHJIIB
13 BOJIOKO, HEMETAJIIB 13 BOJIHEM, COJIEH 13 KUCIIOTaMH).

Hazusamu xucnoTtu 3a iXHIMH XIMIYHUMH (pOpMyTaMH.

Busnauamu ¢popmynu xkucinot cepel GopMysl CHOJIYK IHIIUX KJIAcCIB,
BAJICHTHICTh KUCJIOTHOT'O 3aJIUIIKY 32 (OPMYIOI0 KUCIIOTH.
Pospizuamu xuciaotu 3a CKIaaoM (OKCUT€HOBMICHI, O€30KCHUT€HOBI),
3IATHICTIO JI0 €JEeKTPONITUYHOI  naucomiamii (cuibHi, cnaOki) Ta
OCHOBHICTIO (0JIHO- | 6araTOOCHOBHI), 3a CTIMKICTIO (CTiiiKi | HECTIHKI),
JIETKICTIO (JIETKI IHEeTKi).

2.1.4.

Comi

BusnaueHHs (3araibHe Ta 3 TIODISAIY
JUcorriarii),
XIMIYHI BIJIACTHBOCTI,

EJIEKTPOTITUIHOT
Knacudikaris,
criocobu 1o0yBaHHS COJei

Ha3BH,

Cxnadamu XimMiuHl (QOpMYyNIH CEepelHIX Ta KHUCIUX COJICH;pIBHIHHSI
peakiiif, sKi XapakTepu3ylTh XIMIYHI BJIACTUBOCTI CEpeIHIX coueit
(B3aeMopis 3 MeTaJlaMH, KHCIOTaMH — XJOPHJHOW, CYJb(paTHOIO,
HITPaTHOIO, JyraMHd, COJISIMH B PO34MHI) Ta crmocodu iX Jo0yBaHHS
(B3aeMojiisl KHMCIOT 13 MeTalaMH, OCHOBHHMX OKCHIIB 13 KHCIIOTaMH,
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KHCIIOTHUX OKCHJIIB 3 JIyTaMH, JIYTiB 13 KUCIIOTaMH, COJICH 13 KUCIOTaMH,
coJiel 13 JiyramMu, KUCJIOTHUX OKCHIIB 3 OCHOBHUMHU OKCHJIaMH, COJICH i3
COJISIMH, COJIeH 13 MeTanamu (peakiii 3A1iCHIOIOTh Y PO3UMHAX), METAIB
13HEMETAIaMHM ).

Haszueamu cepenHi Ta KKCI COJ 3a IXHIMU XIMIYHUMHU (OPMYJIaMHU.
Busnauamu hopmynu cepeHix Ta KHCIUX coyiel cepeni GopMysl CIOTYK
1HIIMX KJIaciB.

Pospizuamu 3a CKJIaOM CepeiHi Ta KUCITI COJII.

2.1.5. AmdorepHi SBume amdoreprocti (Ha mnpukianax | Ckraodamu  PIBHSHHSA — peakiii, sKi XapakTepu3ylTb XiMidHi
CIONTyKHU OKCH/IIB i T1APOKCH/IIB); XiMiuHI BJIACTHUBOCTI OKCHIIB | TiapokcuaiB AmroMinio Ta [{uHky (B3aeMomis
BJIACTHUBOCTI, cnocoou no0yBaHHS 3 KHUCIIOTaMH, JyraMHh) Ta CIocoOu JoOyBaHHS TiAPOKCHUIIB
aM(}OTEePHUXTIIPOKCHU/IIB Amrominiro | [uaky (B3aemomisi cojiei UX €JIIEMEHTIB 13 JyramM B
PO3YKHI, aTIOMIHATIB | IHHKATIB 13 KUCIIOTAMH).
2.1.6. ['eHeTHYHI 3B’SI3KM MiXK KJIJaCAaMH HEOPTaHIYHUX CITOIYK Cknaoamu  pIBHSHHS  peakilii  B3aeMomii MK  HEOpPraHiYHMMHU
CIIOJIYKaMHUPI3HUX KJIACiB.
[TopiBHIOBaTH XIMIYHI BJIACTUBOCTI OKCHJIIB, OCHOB, KHCJIOT, aM()OTEepHUX
T1JIpOKCUIB, COJEH.
Yemanoentoeamu 38’ S13KM MK CKJIAAOM | XIMIYHUMH BJIACTUBOCTSIMU
OKCH/IIB, KUCJIOT, OCHOB, aM(OTEepHUX T'APOKCUAIB, COJICH; reHeTHYHI
3B’S3KM MK TIPOCTUMH PEYOBUHAMH, OKCHUJIAMH, OCHOBaMHU,
KHCJIOTaMH, aM(pOTEPHUMHU T1IPOKCHUIAMHU, COJISIMH.
2.2. MeTaniuHi e1eMeHTH Ta ixXHi cnojyku. Metaun
2.2.1. 3aranbHi BitomocTi | [lomokeHHsI METalIYHUX €JIEMEHTIB y Busnauamu mMON0XEHHS] METAJIIYHUX €JIEMEHTIB y MEPIOAUYHIN CHCTEMI.

po MeTaJiuHi
€JIEMEHTH Ta
MeTaIu

[Tepioauuniii CUCTEMI, 0COOJIMBOCTI
€JIEKTPOHHOI OYZOBH aTOMIB MeETaTiYHUX
0COOJMBOCTI  METaJIYHOTrO

¢bi3uuHi Ta XiMiuHi

€JICMEHTIB;
3B’SI3Ky; 3arajbHi
BJIACTHUBOCTI METAJIB, 3arajbHi CIOCO0OH iX
METAIIB;

noOyBaHHS; psSA  aKTUBHOCTI

Xapaxmepusysamuy MeTaTIYHUNA 3B'SI30K, METATiuHI KPUCTANi4HI TaTKH,
(131YHI BIACTUBOCTI METAJIIB.
TaHEMeTallyHi

CJICMCHTH 34 CJICKTPOHHOIO

Pospizuamu  meraniuni
OyZI0BOIOATOMIB.
Cknanaty enexTpoHHI (OpPMyIM aTOMIB MeTalidHUX eneMeHTiB JliTito,

Hatpiro, Maruito, Amowminito, Kamito, Kanbuito, ®epymy; piBHSIHHS




14

SBHIIE KOPO3ii, CHOCOOM 3aXHCTy METaJiB
Bil KOpO3ii; CIUIaBM Ha OCHOBI 3aii3a
(4aByH,CTaNb).

peaxii, sKi XapaKTepu3yrTh XIMIYHI BIACTUBOCTI METAIiB (B3aEMOJIis 3
KHCHEM, TaJIoTeHaMH, CipKOI0, BOJOI0, PO3YMHAMH KHCJIOT, JIYTiB Ta COJIEH)
I cmocoOu ix moOyBaHHS (BIZHOBICHHS OKCHAIB KOkcoM, kapOoH(Il)
OKCHJIOM, BOJIHEM, METATIOTEPMisl (aJTFOMOTEpMisi)); PIBHSHHs PEaKLii, sSKi
BiZIOYBAIOTHCSI ITiJ1 YaC BUPOOHUIITBA YaBYHY ICTalIl.

ToscHiosamu 3aneXHICTh XIMIYHOT aKTUBHOCTI METAaJIB BiJ] €JIEKTPOHHOI
OynoBHU iX aTOMIB; CyThb KOpO3ii MeTasiB; XiMi4HI MEPETBOPEHHS i 4ac
BUPOOHMIITBA YaBYHY | CTaIi.

Ilpoeno3yéamu MOXIHUBICTh Tepediry XiMIYHHX peakiiii MeTanmiB i3
BOJIOI0, PO3UMHAMU KHUCJIOT, COJICH, JIYTiB.

2.2.2. JlyxHi Ta XiMiuHI ~ BJIACTUBOCTI HaTpito, Kamito, | Xapaxmepusysamu monoxenns Harpiro, Kamito, Marnito,Kanbiito B
Jy’KHO3EMEJIbHI | MarHilo, Kalblilo; Ha3BM Ta GOpMyNH | MepioAuyHiN cucTemi, (i3UYHI BIACTUBOCTI HATPIIO 1 Kalilo, MarHiroo i
€JIEMEeHTH HaWBaXUIMBIIIKUX CHOJNYK 1 JIy>)KHO3EMEJIbHI | KaJbI[il0, BUTH TBEPAOCTI BOJAM — TUMYAcOBaabo KapOOHATHY; MOCTIHHY,
€JICMCHTIB; 3aCTOCYBaHHS CHOJYK | 3arajbHy; 3aCcTOCyBaHHsS OKcuaiB Maruito | Kanpmito, rigpoKcuiiB
Hartpiro,Kamniro, Marnito,Kanemito; ximiuni | Harpiro, Kamito, Marsuito | Kanbliito; sikicHeBusiBIIeHHS HoHiB Harpiro,

dopmynmu | Ha3Bu  HaiBaxuuBimux | Kamito, Marsito iKainbiiro,
KaTiiHUX JOOpHB; TBEPHiCTh Bojau; sikicHe | Ckiagatu enekTpoHHi ¢dopmynu aromiB | #oniB Hatpiro, Kaito,
BUSBIICHHS HOHIB Hatpito, | Marnito, Kanbuito; piBHSHHS peakiiiii, ikl XapakTepU3YyIOTh XIMIuHI
Kamiro,Marsiro,KanblIriro. BJIACTUBOCT1 HATPil0, Kalilo, MarHito, KaJIbIlil0 (B3aEMOis 3 KHUCHEM.
raJloreHaMH,CipKOor0,B0OJ1010),0kcuiBiTiapokcuaiBHatpiro,Kamiro,Mar
Hito, Kanpuito; piBHAHHS peakuii, sKi BUKOPHUCTOBYIOTH JUIS
3MEHIICHHSIA00yCYHEHHSI TBEPAOCT1 BOAM (KHUIT SITIHHSIM, J10JIaBaHHSIM

conu abo BamHa).

2.2.3. AmtoMiHIN XiMIYH1 BIaCTUBOCTI, TOOyBaHHS Ta XapakTepu3yBaTd TOJIO)KEHHS AJIIOMIHIIO B MEpioAWYHIN cucremi,

3aCTOCYBaHHSI aJFOMIHII0; HA3BH Ta
(bopMyIH HaHBAXKIIUBIIINX CIOTYK
AJIOMiHIO.

(G13M4YHI BIACTUBOCTI AJIOMIHIIO, OKCHAY Ta TIAPOKCUAY AJIIOMIHIIO,
3aCTOCYBaHHSAAIIOMIHIIO.

Cxiagatu enekTpoHHi (opmyiau aroma | HoHa AJFOMIHIIO; PIBHSHHS
peaxIliif, siKki XapakTepu3yroTh XiMI4HI BIACTHBOCTI aJIFOMIHIIO (B3a€MOJIis
3 KHCHEM, rajloreéHaMH,CipKOol, pO3UYMHAMM KHUCIOT, JYTIB Ta cojei),

aMpOTEpHICT, OKCHJy Ta TIAPOKCHIY AJIOMIHIIO (B3aeMoiis 3
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OCHOBHHMMMU Ta KHUCJIOTHUMHU OKCHUAAMH, KUCJIOTaMHUTAa J'IyI‘aMI/I).

2.2.4. Depym XiMi4HI BIaCTUBOCTI Ta AOOYyBaHHS 3aii3a; | XapakTepusyBaTH mosiokeHHs DepyMy B HepiogudHild cucteMi, (izuyHi
Ha3Bu Ta (opMyndM  HaWBaXXIIMBIIIMX | BJIACTHBOCTI 3amiza, oOkcuaiB 1 rigpokcuais  Depymy(Il) 1 (I);
cnonnyk depyMmy; 3acTocyBaHHs 3aiiza Ta | 3acrocyBaHHs 3aiiza Ta crmonyk Pepymy(Il) i (I1); diziomoriuny posb
cronyk depymy. iionis ®epymy (Fe?*i Fe®").

Cknamatu enekTpoHHy (opmyiy atroma DepyMmy; piBHSHHS peaKIlii, sKi
XapaKTepU3yIOTh XIMIYHI BJIACTUBOCTI 3aiiza (B3aEMOiS 3 KHCHEM,
XJIOPOM, CIpKOIO, BOJASIHOIO I1apO0, PO3YMHAMH KHCJIOT Ta COJICH,
pkaBinHs), okcumiB 1 rigpokcunie Depymy(Il) i (III) (B3aemomis 3
kucioramu), coneit @epymy(Il) i (I11) (B3aemonis 3 po3unHaMu JyTiB,
KHCIIOT, COJieit), B3aemoniepeTBoperHs cronyk @epymy(Il) idepymy(I1I).
2.3. Hemeraniuni eneMeHTH Ta ixHi cnonyku. Hemeranu
2.3.1. ["anorenn XimiuHipopmymudTopy,xiopy,0pomy,iton | CxradamupiBHIHHIpEAKIIiH, XJI0py(B3a€MOIiA 3 MeTalaMu, HEMETallaMH,
y; XiMigHi (opmynH, Ha3BU Ta (i3WYHI | BOJOIO) TAPOTEH XJIOPUAY 1 XJIOPUAHOI KHCIOTH (B3a€EMOIIS 3 METaIaMu
BJIACTUBOCTI HAaWBAXKIMBIIIMX  CHOJYK | OCHOBHUMH OKCHIAaMH, OCHOBaMH, aM()OTEPHHMH CIIOJyKAMH COJISIMH);
raJIoreHiB (rigporex XJIOpUY, | PIBHSHHS peakuii JoOyBaHHS TAPOTeH XJIOpUIy B 1abopaToplii.
TaJIOTEHIIB ~ METalIYHUX  €JEMEHTIB); | [lopignamu XIMIYHY aKTUBHICTb FaJIOT€HIB.
cnocodu no0yBaHHsB Jlaboparopii Ta | Xapaxmepuzysamu HaMBaXIMBILI Tally3l 3acTOCYBaHHS XJopy (sB
XIMiYHI BIACTHBOCTI XJIOPY, TiJpOTeH | OKHCHHMKa, y BHPOOHHUIITBI OpPraHiYHMX | HEOPraHIYHHX  pPEUYOBHUH),
XJopuay 1 XJOPUOHOI  KHCJIOTH; | TIAPOTEH XJIOPHUAY, XJIOPUAHOI KUCIOTH (y BUPOOHHUITBI IjactMac, AJs
HaflBaKIMBINI  raimy3l  3acTOCYBaHHS | JOOYBaHHS XJIOPUIIB). XJIOPHIIB (HATPIMXJIOpUAY XapyoBOi NPHUIPABH,
XJIOPY, TIIPOTEH XJOPHUAY, XJOPUIHOI | JUIsi HOOYBaHHS XJIOPY, HATPitO, HATPIH T1IPOKCUITY,COMH).
KHCIIOTH; AKICHA peaxiis st | 3acmocogyéamu 3HaAHHS 1Sl BUSIBJICHHSI XJIOPUJI-10HIB Y PO3YUHI.
BUSIBJICHHSXJIOPHUI-10HIB.

2.3.2. Oxcwuren | Cynpdyp | XiMmiuHi GOpPMYJTH KHCHIO,030HY, Cipku Ta | CkiagaT  pIBHSHHS  peakiiii, XapakTepHUX U1  KHUCHIO

HaliBaXIMBIMX crnonyk Okxcureny || (B3aeMopisisMeTralaMd, HEMeTaJlaMH, CIOJyKaMH  HEMeTaliYHUX

Cynbedypy; pi3uuHi Ta XiMiuHI BIaCTHBOCTI
KHCHIO, 030HY, CipkH, okcuaiB Cynbdypy,
cynb(haTHOI KUCIOTH, Cylb(aTiB; criocoOu

eneMeHTiB 3 ['igporeHom), cipku (B3aeMoOisi 3 MeTalaMH, ASIKUMH
HemeTtanamu), okcuaiB Cynbdypy (B3aemomis 3 BOJOI, OCHOBHUMH
OKCHJIaMH, OCHOBaMH ), CyJIb()aTHOI KHUCJIOTH (B3aEMOJIsS 3 METalaMH,




16

KHCHIO B  Jlaboparopii;

3aCTOCYBaHHS

n00yBaHHS
ramysi
KHCHIO, 030HY, CIpKH, CyIb(paTHOT KUCIOTH

HaUBaXJIUBILLI

Ta cynb(dariB; sKicHa

BHSIBJICHHS CYyJIb(aT-10HIB.

peakmiss IS

OCHOBHHUMH OKCHJAaMH, OCHOBaMH, aM(OTEPHUMH CIIOJyKaMH,

COJISIMHM); pIBHSIHHS peakiiii no0yBaHHS KHCHIO B Jaboparopii,

YTBOPEHHsT | po3kiagy o30HYy. [lopiBHIOBaTH CKIIaJ, XIMI4HY
AKTUBHICTH KMCHIO HO30HY.
XapakTepusyBaTl HaWBaKJIWBINII ramgy3i 3acTOCyBaHHS KHCHIO

(AKOKMCHUKA), O30HY (3HE3apaXeHHS BOIU), CIpKH (mOOyBaHHS

cynb(aTHOT KMCIIOTH; BUPOOHHUIITBO TYMHU, CIPHUKIB, TPOTHU3aNATbHUX
npenapariB,  KOCMETHYHUX  3aco0iB),  cynb(paTHOI  KHUCIOTH
(BUPOOHHUIITBO MiHEpAIbHUX JTOOPUB, BOJIOKOH) Ta cyibdariB (Tinc —y
OyIIBHMLTBI, MEIWIIMHI, MIAHHA Kymopoc —miss OOpoThOHM 3i
IIKITHUKaMH POCJIMH, TPOTPABIICHHSIICPCBUHH ).

3acTocOBYBaTH 3HaHHS JJIsi BHUSIBIICHHS KHCHIO Ta CyJbdar-i0HiB
(ypo3umHi), coco0iB 30MpaHHS KUCHIO (BUTICHEHHSIM IMOBITps abo

BOJIH).

2.3.3.

Hitporen i ®ochop

Ximiuni  ¢dopmymu  azory, dochopy
(6isioro 1 YepBOHOTO), HANWBaKIMBIIINX

cionnyk Hitporeny i ®ochopy; ¢izuuni

TaxiMiYHI BJIACTMBOCTI a30Ty, OUI0roO
igeppoHoro  docdopy,  HiTporen(Il)
OKCcHLY, HiTpores(IV) oKcHuny,

dbochop(V) okcuay, amoHiaKy, coleil
aMOHII0, HITPATHOI KHUCJIOTH, HITPaTiB,
optodochaTHoi
optodocdaris;
aMOH1aKy, HITpaTHOI Ta opTodochaTHOT

KHCIIOTH,
crocobn  goOyBaHHS
KUCIIOT y JiabopaTopii; HalBa>KJIMBIIIl
rajgy3i 3acTOCYBaHHsS a30Ty, aMOHiaKy.

HITPaTHOI KHCJIOTH,
HiTpartiB,opTodochaTHOl KHUCJIOTH,
oprodocdariB; sSKICHI peakiii s

CkiamaTtd piBHSHHS pEaKIlii, XapakTepHUX i a30oTy | (docdopy

(B3aeMogist 3 MeTallaMH, JEIKUMHU HEMeTaJaMM), aMOHIaKy
(B3a€EMOisI3KMCHEM, BOJIOIO, KUCJIOTaMHM), COJeld aMOHilo (B3aeMoJis 3
Jyramu, COJIIMU),HITPATHOI KUCIOTH (B3a€EMOJIS 3MeTalaMHi, OCHOBHUMU
OKCHJIaMH, amporepHUMHI COJISIMU),

HiTporeH(IV) okcuay Tta dochop(V) okcuay (B3aemofis 3 BOJOIO,

OCHOBaMu, CIIOJIYKaMH,

OCHOBHHUMH OCHOBaMH), opTodocdaTHOT  KHCIOTH
(B3aemogist 3MeTasiaMu, oCHOBHUMU OKCHJIaMU, OCHOBAMH, COJISIMH);

OKCHJIaMH,
PIBHSHHSA peaxiii, SIK1
XapaKTepPU3yIThB3aEMOTIEPETBOPEHHACEPEAHIXIKUCIXopTOohochaTiB
; PIBHSIHHS peakliii TepMIYHOTO pO3KJIaay cojiell aMOHI0 (XJIOpUIy,
HITpaTy, KapOoOHaTy Ta TiporeHKapOOHaTy) Ta HITPATiB; PIBHSHHSA
peakiiii 100yBaHHS aMOHIiaKy, HITpaTHOi Ta opTrodochaTHOI KUCIOT Y
nabopatopii.

XapakTepHuid ckiaa i1 6ygosa mpoctux peuoBuH docdopy (depBoHOrO 1
dochopy), HaWBaXIIMBIII  Tamy3l azory

o110T0 3aCTOCYBAaHHS
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BUSIBJICHHS NOHIB AMOHIIO Ta

optrodocdar-ioHiB

(BUpOOHMIITBO aMOHIaKy CTBOPEHHS HHM3BKUX TEMIIEpaTyp), aMOHIaKy
(moOyBaHHS HITpAaTHOI KHUCIOTH, BHPOOHHITBO TOOPUB, HAIIATHUPHOTO
CIHPTY), HITPATHOI KUCJIOTH (BUPOOHUITBO T0OpHB, BUOYXOBUX PEUOBHH,
HITPOT€HOBMICHUX OpPTaHIYHUX CIIOJNYK), HITpaTiB (BUPOOHUIITBO JTOOPHB,
BHOYXOBUX pe4yoBHH), opTodochaTHoi oprodocdartib
(BUpOOHHUIITBO TOOPUB).

[TopiBHIOBaTH XIMIYHY aKTHBHICTH a30TYy, YepBOHOTO 1 Ois10T0 hochopy.

KHCJIIOTH Ta

3acTocoByBaTH 3HAHHS JJIsi BUOOPY CIOCOOY BHSBIICHHS aMOHIaKy, HOHIB
aMoHi1o Ta oprodocdar-iona (y po3uunHi).

2.3.4.

Kap6oHn 1 Cuminiit

IIpocti peuwoBwrm KapOoHny; amcopOrris,
aZICOpOIliliHI BJIACTUBOCTI aKTHBOBAHOI'O
bopmynu
cnonyk Kapbony 1
Cuutimiro ¢i3uyHi Ta XiMi4HI BJIACTUBOCTI

BYTUILJIS; XiMi4H1

HaWBaXJIMBIIINX

BYTJICIIO, CHIiNito, okcumiB KapOomny,

kapOonartiB, cumimito (IV)  oxcuny,
CUJIIKaTHOI KHUCJIOTH, CHUJIIKATIB; CIIOCO0Y
noOyBaHHS okcuaiB  Kapbony B
nmaboparopii; HaWBAXKJIMBIIII  Tally3i
3aCTOCYBAHHS anmMasy rpagirty,
aKTUBOBAHOT'O BYT'ULIs, okcuaiB KapGony,
KapOOHaTiIB, IiJIporeHkapOoOHaTiB,

cuniniro(IV) oxcuay, cumikaTiB; SKiCHI
peakmii s BUSBJICHHS KapOoHar- 1
CHJIIKAT-10HIB.

Crxnadamu PIBHSHHS peakilii, XapaKTepHUX IS BYIJICIIO 1 CHIIIIIIIO
(B3aeMoOflisi 3 AKTUBHUMHM MeETaJlaMHd 1 HeMeTajJaMH, OKCHIAMH
xiMIiYHUX eneMeHTiB), kapOoH(Il) okxcuay (B3aemopiss 3 KHCHEM,
OKCHJAaMU METAIIYHUX elieMeHTiB), kapOoH(IV)okcuny (B3aemomis 3
BOJ/IOI0, OCHOBHMMHM OKCHJIaMU, JIyramu, ByrieueM), cuiinii(IV) oxcumy
(B3aemomisi 3 OCHOBaMH OKCHAAMH, JIyraMu);piBHSHHS pEaKIii
B3a€EMOIIEPETBOPEHHSI CEPEHIX Ta KHUCIUX KapOOHATIB, TEPMIYHOTO
po3kiagy KapOOHaTiB 1 TiApOoreHKapOOHaTiB, J00yBaHHS OKCHUJIIB
Kapb6ony B 1abopatopii.

Xapaxmepuszysamu cxiian, OynoBy 1 (i3W4HI BJIACTHBOCTI TPOCTUX
peyoBuH KapOony (rpadirt, anmas, kapOiH), HaWBajJIMBILII Tairy3i
3acTocyBaHHsA (y pi3aJbHUX Ta HUNQYBaJIbHUX, 1HCTPYMEHTIB),
rpadity (y BUPOOHUIITBI OJIBI[IB €JIEKTPO/IiB), aKTHUBOBAHOT'O BYT1IS
(B MeauIMHI, Y MPOTHUTa3ax, JJis OYUIIEHHS BOJU), OKCHJIIB KapOOHY
(CO- sk BigHOBHUK, CO2 — y BUPOOHHUTBI COAU, LYKPY, T'a30BUX
HamoiB, HAINlOBHIOBAY BOTHETACHUKIB), HATpid TiJgporeHkapOoHary,
kapoonaTtiB Kansuiro tTa Hatpiro, cuminito (IV) okcuais (BUpOOHULITBO
CKlla, OyAiBeNbHUX MaTepialliB), CHJIIKAaTIiB (CKJIaJOBl IIEMEHTY,
KepaMiKH, MOPLEJSHUA PiJIKE CKJIIO).

3acmocyeanns 3HaHHS 114 BUsiBIIeHHs kapOoH(IV) okcuny, kapOoHat-
1 cuJTiKaT-10HIB (Y pO34HHI).




18

3. Opraniyna ximis

3.1

TeopeTnuHi OCHOBU
OpraHiyHoO1 Ximii

HaiiBaxnuBimi  e1eMEHTH-OpraHOTeHH,

OpraHiyHi  CIIONYKH;

CUHTETHUYHI OpraHiyHi CIIOJIyKH.

NPUPOJIHI  Ta

Busnauaru HaiiBakusinn enxemeHtu-opranorenu(C, H, O, N, S, P).
Po3pi3HsATH 3a XapaKTepHMMH O3HAaKaMH HEOPTraHiYHI W OpraHidHi
CITOJIYKH, IPUPOHI Ta CHHTETUYHI OPTraHivHI CITOJIYKH.

Monekyisipua  OyJioBa  OpraHigYHHX

CIIOJIYK. XiMi4HUH 3B’ 530K y

MOJIEKYJIaxX OpraHiuHHX CIIOJIYK:
MIPOCTOPOBA

HaINPSAMIICHICTh, TOJIIPHICTh, G-3B’SI30K

eHepris, JIOBXKHHA,

i m-38’s30k. OnuMHApHWH, KpaTHi
(TTOBIMHUM, TOTPIMHUK), apOMaTHYHUN

3B’ SI3KHU.

Xapaxmepu3yeamuKxpaTHICTb, HOJISIPHICTh a6o HETIOJISIPHICTD
KOBJIEHTHOT'O 3B’S13Ky B MOJIEKYJIaX OpPTaHIYHHUX CIIONYK, G-T-3B 530K 32
CII0OCOOOMYTBOPEHHS.

[TopiBHIOBaTH OJMHAPHI, MOJBIKHI, MOTPIHHI Ta apOMATHUYHI 3B’SI3KU 32
CHEPTI€IO0 | IOBKUHOIO Ta MPOCTOPOBOIO HAMIPSIMIICHICTIO.
Ananizysamupeakuiiiny 34aTHICTBOPTaHIYHUX CIIONYK 13pi3HUMH THIIAMHU

3B SA3KIB.

['Opuau3ariis €1eKTPOHHUX OopOiTaneit
aromaKap6omny; sp-, sp?-, sp-

Busnayamu tanu ribpuamnzaiiii Ta mMpocTOPOBY OPIEHTAIIIO0 T1OPUITHUX
eJIEKTPOHHUX opOiTaneii atomiB KapOoHy B MoJeKygaxopraHidHHUX

Knacu opraniyHuX crnonyk. 3arajibHi
GbopMyH TOMOJIOTIUHUX PAMIB | KiaciB

OpraHi‘-IHI/IX CIIOJIYK.

riopuaum3zarii. CIOJIYK.

Knacugikamiss opraniunux cnoiayk 3a | KnacudikyBatun opra"iyHi CHOIyKH 3a OynoBOKO KapOOHOBOTO

Oynooro  KapOoHoBoro  jaHiora 1| JaHLUOra Ha HAaCUYE€Hl BYIJIEBOJHI alMKIIYHOI Oy/IOBH —ajJKaHH,

HasIBHICTIO XapaKTepUCTUYHUX | HEHACHYeHI BYIJIEBOJHI AalMKIIYHOI OyJOBHM —aJKEHH, AaJKIHH;

(pyHKLIOHATBHUX) IPYII. LIMKIIYHI BYIJIEBOJAHI IIMKJIOAJIKAaHM Ta apeHu; 3a HasBHICTIO
XapaKTepUCTUYHUX ((YHKIIOHATBHUX)IPYI Ha CHOHUPTH, (eHod,
rajoreHOaJIKaHu, albJeriii, KapOOHOBI KHUCIOTH, €CTepH, aMiHH,
aMIHOKHUCJIOTH.

SBure TOMOJIOT'; TOMOJIOTH, | Bu3nauamu TOMOJIOTH BYTJIEBOJIHIB Ta 1X MOX1THUX.

TOMOJIOTIYHUH Psijl, TOMOJIOTIYHA PI3HUIS. | Pospizusimu  TOMOJIOTIYHI  pSau | KJIaCHM  OPraHiYHUX  CIHOJYK.

Yemanoenoeamu BINMOBIAHOCTI MK TpeICTAaBHUKAMHM TOMOJIOTTYHHX
pAAiB Ta iX 3arallbHUMH (OpMyJIaMH, KJacaMy OpPTaHIYHHX CIOJYK TaiX
XapaKkTepUCTUUYHUMH ((PYyHKIIOHAIBHUMU ) TPYIIAMH.

ITonsTTSI NEpBUHHUI (BTOPUHHUI,
TPETUHHUN, YeTBEPTUHHUI) aTOM
Kap6omny.

Busnauamu y Monekynax opraHiqyHHUX CIOJIYK pi3HOi Oy710BU NEpBUHHHUIA,
BTOPUHHUM, TPETUHHMUI, YeTBepTUHHUM aTomu Kapbony.
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HomenknaTypa opranivHuX CIOIyK

Hasueamu opraHiyHi CHOJNYKH 3a CTPYKTYpHHUMH (QopMmylamH,
BUKOpHUCTOBYIOUM HOMeHKJIaTtypyl[UPAC.

Crradamu cTpYKTYpHi (OpMYIIM OPraHIYHUX CIOIYK 332 Ha3BaMH 3T1JIHO
sHomenkiatypor [UPAC.

SABuie i3oMepii, 130MepH, CTPYKTypHa Ta
npocTtopoBa (TeoMerpuyHa, abo yuc- i
Mpamc-)30Mepis.

Busnauamu 13oMepu 3a CTPYKTYPHUMHU (GOPMYIIaMHU.

Po3spiznamu cTpyKTypHI Ta MPOCTOPOBI (TeoMeTpuYHi, adbo yuc-, mpamc-
)izomepH.

Ycemanosnoeamu BiIMIHHOCTI MDK 130MepaMd 1 TOMOJIOTaMH  3a:
SIKICHUM 1 KUTBKICHUM CKJIaJIOM, OY/TOBOFOMOJICKY L.

B3aemHwuii BIB aTromiB ado TPy aTOMIB

y
MOJICKYJIax OpFaHiIIHI/IX CIIOJIYK

Vemanosnoeamu 38’5130k MK OyJTOBOIO | BIACTHBOCTSMH OpraHIYHHX
CIIONYK 3 YypaxyBaHHAM MEPepO3MOJiTy €eJIeKTPOHHOI TyCTHHH Ha
MPUKIaNax MponeHy (MpUeAHAHHS TaJIOr€HOBOJAHIB Ta BOJU 3TITHO 13
npaBmwioM B. MapkoBHUKOBa); ciUpTiB (MOAIOHICT O KUCIOT); (heHOoIy
(KUCJIOTHI ~ BJIACTUBOCTI, 3JATHICTh JIO pEaKIiid 3aMilleHHS Yy
OCH3CHOBOMYKIJIBI[l); HACHYEHUX OJIHOOCHOBUX KapOOHOBHX KHCIIOT
(KUCJIOTHI BIACTUBOCTI), aMiHIB (OCHOBHI BJIACTMBOCTI, 31aTHICTh aHUJIIHY
JIO peaKIlii 3aMilIeHHs] Y O€H3€HOBOMYKIJIBIII).

Ananizyeamu XiMiuHy OyJIOBY OpPraHIYHHMX CIIOJIYK, BUKOPHCTOBYIOUH
OCHOBHI ntostokeHHs Teopii O. ByTneposa.
IIpoznozyeamu peakiiiiny 3J1aTHICTh
BUKOPHCTOBYIOYH TOHATTS PO B3a€EMHUH BILTUB aTOMIB 200 IpyIl aTOMiB

OpraHiYHUX CIIOJYK,

YMOJIEKYJIaX.

Knacudikamiss XIMIYHUX peakiiid B
opra"iyHii ximii (peakuii npueIHaHHS,
3aMiIeHHs, 130MepHr3allii).

Knacughixysamu peakiiii 3a y4acTio OpraHIYHUX CIIOJIYK (3aMileHHS,
MpU€EIHAHHS, BILIEIUICHHS, 130MepHr3allii).

Yemanoenoeamu 38°s13k1 Mixk 0yJI0BOIO MOJIEKYJI OpTraHIqYHUX
CITOJTYKTA 1X 3JaTHICTIO BCTYIIATH B PEaKIlii IEBHOTO THUITY.

3.2. ByrueBoaHi

3.2.1.

AJnkadgu

3aranpHa  Qopmyna aJIKaHIB, ix
HOMEHKJIATypa, 130Mepis, OynoBa

MOJIeKYJI, (D13WYH1 Ta XIMIYHI BJIACTUBOCTI,

Haszueamu nepuri 10 mpencTaBHUKIB TOMOJOTIYHOTO sy ajKaHIB 3a
Homenknaryporo [UPAC.
Cknaoamu MOJNEKYJSIpHI Ta CTPYKTYpHI (POPMYJIM ajKaHiB; PIBHSHHS
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Crniocobu 100yBaHHSI, 3aCTOCYBAaHHSI.

peaxilii, Mo XapaKTepu3yITh XIMIYHI BIACTHBOCTI QJIKaHIB (peaKilis
3aMIMICHHs Ha TPUKIQAl XJIOPYBaHHS METaHy, ITOBHE OKHCHEHHS
ankaHiB ab00 YaCTKOBE OKHCHEHHS METaHy, TEePMIYHUM PO3KIIA
METaHy, KpEeKIHT, i30Mepu3allisl ajkaHiB), Ja0OpaTOpHUN Crocio
noOyBaHHS METaHy (3 HaTpiK aleTaTy, allFOMiHIH KapOiay).
IMoacniosamu ~ sBUIE Sp> TiOpHaM3amii  eNEKTPOHHMX —opOiTaiei
atomiBKapOoHy B MoJieKyJax ajKaHiB.

Ilopisniosamu (Hi3MdH1 BIACTHBOCTI alKaHIB HA MPUKJIAl IX TEMIIEpaTyp
KUTIHHS | TIaBICHHS.

Obrpynmosysamu ~ 3aJIGKHICTH ~ MDK  arperaTHUM  CTaHOM 3
HOPMaJIbHUXYMOB, TEMIIEpaTypaMu IUIABJICHHS | KHUITIHHS aJKaHiB Ta ix
BITHOCHOIO MOJIEKYJISIPHOIO MAacoOl0; 3[aTHICTh ajKaHiB [0 peakIiit
3aMIICHHS 32 EJICKTPOHHOI OYJOBOK MOJIEKYJI, 3aCTOCYBaHHS aJKaHIB
(manmuBo,  mWanbHE,  PO3YMHHUKH,  JOOyBaHHS  Caxi. BOJIHIO,
raJIOr€HOAJIKAHIB) TXHIMHU BJIACTUBOCTSIMU.

Yemanosnoeamu 38’13k M’k OyZJOBOIO MOJIEKYJI 1 BIIACTUBOCTSIMU
aJIKaHiB.

3.2.2.

AJKkeHn

3aranbHa dbopmyna QJIKEHIB, ix
HOMEHKJIATypa, 130mepis OynoBa
MOJIEKYJ, XIMIYHI BJIACTUBOCTi, CIIOCOOH
N00yBaHHS, 3aCTOCYBaHHS; SAKICHI peaKiii
Ha MOBINHUH 3B'I30K.

Busznauamu CcTpyKTypHI 130MepU aJikaHIB 3a OyIOBOIO KapOOHOBOTO
JAHIIOTa, PO3TALyBaHHS MOJABIMHOTO 3B’SA3KYy: MK IpyIoBi (aJKaHH 1
[IUKJIOAJIKEHHU) Ta POCTOPOBI (reoMeTpuuHi abo yuc- mparc-) 130Mepu
Has3zueamu ankinu 3a HomeHknatyporolUPAC.

Cknadamu MONEKYJSpHI Ta CTPYKTYpHI (OpMyJIM ajkeHiB; pPiBHSIHHSA
peakiiif, o XapaKTepU3ylOTh XIMiYHI BJIACTUBOCTI €TE€HY Ta HPONEHY
(peakmii mpueTHAHHS BOJHIO, TaJIOTEHIB, TajJarcHigiB, BOIH;
moJIiMepu3alliss 4acTKOBE OKHCHEHHS €TeHy Ta TIOBHE OKHCHEHHS
QJIKEHIB), TPOMHMCIIOBI Ta JIaOOpaTOpHI CHOCOOM M0O0yBaHHS aJIKEHIB
(TepMIYHMI KpEKIHT aJKaHIB, JETriIpyBaHHsS ajKaHiB, JETiJpyBaHHS
HAaCHMYEHHX OJIHOATOMHHUX CIIUPTIB, B3a€MOJiS TaJOreHOANKaHIB 3i
CIIUPTOM PO3YMHOM JIyTYy Peakilii alKiHiB 3 BOJHEM), TOOYBaHHS €TaHy B
nabopatopii (zerizpararisi CupTiB, JTY>KHUH T1IpOIi3 raloreHOnoXiAHUX
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QJIKaHIB).

[osicHIOBaTH ~ sBMINA  SP>-TiOpuau3allii  eleKTpOHHUX opOiTaneit
aroMmiBKapOoHy B MoJieKyax aJIKiHIB.

3acmocosysamu 3HaHHS I BHOOpPY CIIOCOOY BHSIBIICHHS ETEHY
(B3aeMoisi 3 OPOMHOIO BOJOK, BOJHUM PO3YMHOM Kajlii TIEepMaHTaHaTy),
QJIKiHIB (B3a€MOJIS 3 OPOMHOIO BOJIOHO).

ObrpynmysanHsi 3aCTOCYBaHHS aJKaHIB (BUPOOHHIITBO IMOJIICTHIICHY,
MOJTIIPOIIJIEHY, €TaHoITy, 1,2-TuxnopoeTany) IXHIMU BIACTUBOCTSIMHU.
Ananizyeamu TpUETHAHHS TaJlalr€HOBOAHIB Ta BOJIU [0 TIPOPEHY
3T1AHO 3 MEPEePO3NOAITIOM EIESKTPOHHOI TYCTHHH B MOJIEKYJIi (IIPaBUITO
B. MapkoBHikOBa).

3.2.3.

AJIKiHU

3aranpHa dopmyia QJIKIHIB,
IXHOMEHKJIaTypa,i3oMepis, OynoBa
MOJIEKYJI,  XIMi4HI  BJIACTUBOCTI  Ta
criocobu no00yBaHHS €THHY,
3aCTOCYBaHHS; SIKICHI peaxiii

HAIIOABIMHUH 3B’ 130K

Busnauamu cTpyKTypHi 130MepH aJiKiHIB 32 OyJI0BOIO KapOOHOBOTO
JIAHLIOTa, PO3TAllyBaHHIM MOJBIHHOTO 3B S3KY.

Hazusamu ankinu 3a HomeHknatypowlUPAC.

Cknadamu MONEKYISIpHI Ta CTPYKTypHI (OpPMYJH aiKiHIB; PIBHSHHS
peakIliifixapakTepu3yloTh XIMIUHI BJIACTUBOCTI aleTWwiIeHy (peaxiiii
MPUETHAHHS BOJHIO, TAJOT€HIB, TaJlareHOBOAHIB, Boau (peakiis M.
KyuepoBa); peakiii 3amMillleHHS — B3a€MOJlisI 3 HaTpi€EM, aMOHIAYHUM
po3uuHoM areHToM(l) okcuay; TpuMepH3ailist alleToHy, IOBHE OKMCHEHHS
aJIKiHIB 1 YacTKOBE OKHCHEHHsS alleTOHY),IPOMMCIOBI Ta JabopaTOpHi
crnocoOu A00yBaHHsS aleToOHy (TepMIYHHUI pO3KIaa)METaHy, B3aeMOJis
KaJbIliH aleTHSIeHIly 3BOJIOI0. peakiis 1.2-TuxjiaopoeTany 31 COUPTOBUM
PO3YHMHOM JIyTY).

O61pynmosysanna3acTOCyBaHHs — alleTHJIeHy (Ta3oBe  pi3aHHSA |
3BApIOBAHHS MeETajiB; JOOYBaHHS BIHIUIXJIOPUIY, MOJIBIHUIXJIOPHUAY,
OIITOBOTO AJIBJIETIAY), 3yMOBJIEHE MOTO BJIACTHBOCTSIMHU.

Iosacnioeamu  sBUIle  sp-TiOpuaM3alii  eJIEKTPOHHUX opOiTanei
atomiBKapOoHy B MoJekyiax ankiHiB.

3acmocogysamu 3HaHHS JUIsI BUOOPY CIOCOOY BUSIBICHHS AalleTHIICHY
(B3aemo/iiss 3 OPOMHOIO BOJIOI0, BOJHUM PO3UMHOM Kaliil mepMaHraHary,
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aMOHiauHUM po3unHOM apreHtym(l) oxcuzy), ankiHiB, IO MICTATH Y
_CEC_
aMOHIauyHUM po3urHOM apreHTym(l)okcumy).

CKIIQJl MOJIEKYII 3B’sI3kH  (B3aeMOAiss 3 OpPOMHOIO BOJOIO,

[TopiBHIOBAaTH pEaKIliiiHy 3JaTHICTh €TeHy | €eTHHYy B peakIlifx
MPUETHAHHS.
Yemanosntoeamu 38’130k MK OyIOBOIO Ta 3JaTHICTIO AallCTHIICHY

JIOPEaKIid MPUETHAHHS, 3aMIIIICHHS.

3.24. ApomarnyHi 3aranbHa bopmymna apeHiB, ix | Cxkradoamu MOJEKYJSIpHY Ta CTPYKTYpHY (popMyiu OeH3eHy; piBHSIHHS
BYTJICBO/IHI. HOMEHKJIaTypa, 130Mepis, OyzoBa | peakiliid, 110 XapaKTEepPU3YyIOTh XIMIYHI BJIACTUBOCTIOCH3€HY (peakiii
benzen MOJIEKYJ ; XIMIYHI BJIaCTMBOCTI Ta | 3aMIIIEHHS 3a y4YacTI0 rajoreHiB (y HOPHUCYTHOCTI  PI3HUX
crocoou no0yBaHHS OeH3uHy, | KaTali3aTopiB), peakilii mpHueIHAHHS TiApyBaHHsA Ta xjaopyBaHHs (hv),
3aCTOCYBAaHHS;,  fAKICHI  peakuii Ha | OKHUCHEHHs), N0OyBaHHA OCEH3EHY B IIPOMHUCIOBOCTI (KaTaJiTUYHE
apOMaTUYHUH 3B'A30K. JIeriApyBaHHs I'eKCaHy, LIUKJIOTeKCaHy, TpPUMepHU3aLlisialieTUIICHY ).
PospiznamunenacuueHi Ta apOMaTHYHIBYTICBOIHI.
Iosicniosamu sBUIE sp>-ribpUaAN3aIlii eTeKTpOHHNX opbiTaseii aTomiB
KapOony B Mosekyii 6eH3eHy, CTIHKICTh OCH3EHY 110 /1T OKUCHUKIB Ta
WOTro 3JaTHICTh O PeaKIfizaMileHHs.
Ilopisniosamu 38’s3kM MK aromamu KapOoHy B MonekyiaxOeH3eHy,
alKaHiB | aJKeHIB, peakiliiiHy 3[aTHICTh OCH3EHy, AJIKaHIiB 1 AIKEHiBY
peaKIisiX 3aMillleHHs TAOKUCHEHHS.

3.25 [Tpuponni xepena | Hadra, mnpupomnuit Ta  cynyTHid | Hasuéamu npoIyKTH epepoOKH HaTH Ta KaM’ sTHOTO BYTULISL.
BYTJIEBO/IHIB Ta HaTOBUH Ta3W, BYruwis, ix ckiuan; | Hasusamu  npodykmu  BUKOPUCTAHHS  TNPHUPOIHOI  BYTJIEBOIAHEBOT
ixHs epepoOka KpeKiHI1 apomaTusauiss HadTH Ta | CHPOBHHH SIK JKEpesa OpraHIYHUXCIIONYK.

HaTOPOAYKTIB, neroHamiida | Ckradamu PiBHSHHS pPEakIliid, MO BiIOyBAIOTHCS I 4Yac CHATIOBAHHS

CTIMKICTh OEH3MHY. OKTaHOBE YHCIIO;

nepepoOka BYT1JLIS; npobyeMu
O00yBaHHS PIIKOTO MAJIbHOTO 3 BYT1IIIA

Ta aJIbTCPHATUBHUX JZKCPCII.

MIPUPOHOTO TalTy.

Pospiznamu peaxuii, siki BigOyBarOTbcs MiJ] 4ac KPEKIHTY Ta apoMaTH3allii
BYTJIEBOJHIB.

Ilopienioéamu  neTOHALIWHY CTIHKICTh OCH3MHIB 3 paxyBaHHAM iX
OKTaHOBHX YHUCEJ.
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3.3. OxkcureHoBMicHi opratiuti cnojryku

33.1

Cnuptu

XapakrepuctuuHa  ((pyHKUiIOHAJIBbHA)
rpyna cnuptiB. Kiracudikaiis cnupTis.
dbopmyna

CITUPTIB.

3arannHa OJTHOATOMHHUX
bynoga,

HOMEHKJIaTypa, 130Mepisi. BIACTHUBOCTI,

HAaCHUYEHMX
criocobu 00yBaHHS Ta
3actocyBaHHs.IIoHATTS 1po
BOJIHEBUI3B SI30K.

Busnauamu CTPYKTYypHI i30MepHM OJHOATOMHHUX HACHYEHUX CIHUPTIB 3a
OyZ0BOIO KapOOHOBOT'O JIAHIIIOTA, PO3TANIYBAaHHIM TiIPOKCHIBHOI TPYITH Ta
MDKKJIACOBI 130MepH (eTepH).

Hasusamu 0IHOATOMHI HACHYCHI CIHPTH, a TaKOX CTHJICHIJIIKOIb |
rmineposn 3a HomeHkiaatyporo IUPAC.

Knacugixysamu cnmptu 3a OyA0BOIO KapOOHOBOTO JAHIIOTa — HACHYEH,
HEHACHYCHI, 32 KUJIBKICTIO TIAPOKCHIBHUX TPYH — OJHO- 1 0araroatoMHi, 3a
npupojoro aromiB KapOoHy, 3 SKMMH CHOJy4eHa TiIpPOKCHIbHA TpyTa,
MIEPBHUHHI, BTOPUHHI, TPETUHHI CITUPTH.

Ckraoamu MONEKYNAPHi, CTPYKTypHI (GOpMyIM  CHHUPTIB, PiBHIHHS
peaxIiiii, 1o BiIoOpakaroTh XiMiYHI BJIACTHBOCTI HACUYCHHUX OJHOATOMHHUX
CHUPTIB 1 Tiinepody (peakuii 3aMmillleHHs - B3aEMOJiS 3 aKTUBHUMH
MeTajaMHu, TaJOr€HOBOIHSIMH, ectepudikarisi, MIKMOJCKYJISIpHA
JeTiapaTanis, BHYTPIIIHBOMOJIEKYJISIpHA JETipaTalis, YaCTKOBE Ta MOBHE
OKHCHEHHSI), IIPOMUCIIOB] criocobu A00yBaHHS MeTaHOJy (13 CHHTE3-Tazy),
eTaHony (TrifpaTauielo eTeHy, (epMEHTAaTHUBHUM OpOJIHHAM TIIIIOKO3H,
BITHOBJICHHSM €TaHajJi0) 1 JabopaTopHi cHocoOu J00yBaHHS CHUPTIB
(TiZposi3 raJoreHoaNnKaHiB).

Xapaxmepusysamu cknan 1 OyIoBYy MOJEKYJ1T OJHOATOMHUX HAaCHYCHHX
CIIUPTIB.

OOrpyHTOBYBaTH 3aCTOCYBaHHS €TaHONY (M0OyBaHHS OIITOBOI KHCIIOTH,
JIETUJIOBOTO €Tepy) Ta MeTaHoidy (#00yBaHHsS QopMaibieriny) iXHIMU
BJIACTUBOCTSIMHU.

Ilopigniosamu (i3M4HI BIACTUBOCTI (TEMIEpPATypH KHUIIHHS, PO3UUHHICTh
y BOJi) OJHOATOMHHMX HACHYEHHX CIHPTIB 1 BIANOBIAHHUX aJKaHIB,
METaHONy, €TaHONly, eTHJIEHTJIKOII Ta [ILIepoiy; AKTUBHICTh
OJTHOATOMHUX HACHYCHUX CIHPTIB, BOJAU 1 HEOPTAHIYHUX KHUCIIOT y PEaKIisgx
13 Ty’)KHUMU MeTaJaMH.

VYcraHOBIIOBAaTH ~ 3B'SI30K  MDK ~ €JIEKTPOHHOIO  Oy/JOBOIO  MOJIEKYI
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Etunenrmikonp Ta  rimnepona  SK
MpEACTaBHUKHU 0araToaTOMHHUX
CITUPTIB; SIKICHA peaxitis Ha

0GaraToaTOMHI CIIUPTH.

OJTHOATOMHUX HACHYEHHX CIHPTIB Ta IXHIMU (I3UYHUMHU 1 XIMIYHUMH
BJIACTUBOCTSIMHU.

Crkraoamu PpIBHSHHS peakiliid, M0 BIIOOpaXar0Th XIMIYHI BJIACTUBOCTI
ETWICHIJIIKOJII0 Ta Tiinepoiy (B3aemomiss 3 HaTtpiem, kynpym(II)
rigpokcugoM (0e3 3amucy PIBHSHHS peakilii), IOBHE OKHUCHEHHS),
rmnepoiy (B3aeMOAist 3 HITPATHOK KHCJIOTOIO, BUIIMMH HACHYECHUMH Ta
HEHACUYEHWMH KapOOHOBHMMH  KHCJIOTaMH); JIOOYBaHHS  IJIIEPOTY
(OMMIIEHHS JKUPIB).

Yemanosenroeamu 38°13kH MK OyJJOBOIO MOJIEKYJI 0araToaTOMHUX CHHPTIB
Ta 1X BJIACTUBOCTSIMH.

3acTOoCOBYBATH 3HAHHS JJISl BUSBJIICHHS 0araToaTOMHUX CITUPTIB (B3a€MOIis
3 kynpym(Il) rizpokcumom).

3.3.2.

denon

®opmyna ¢enony. bynoBa wmonekynu
benomy,
(pynkuioHanpHa)  Tpyma B Hilf;
BJIACTUBOCTI, JOOYBaHHS, 3aCTOCYBAaHHS;
SKICHI peakii Ha ()eHOI.

XapaKTEPUCTUYHA

Ckraoamu MOIEKYJSIPHY, CTPYKTypHY ¢opMyaun  (eHony; piBHSHHS
peakuiid, mo BigoOpa)kaloTh XIMIYHI BJIACTUBOCTI (eHomy (peakuii 3a
yuyacTIO TiIPOKCUJIBHOI TPYNU - B3aEMOJI 3  HaTpieM,  HaTpii
TIAPOKCUAOM; peakilii 3a ydacTi0 OEH3EHOBOTO KiJbIl — B3aEMOMIS 3
OpOMHOIO  BOJIOI0,  HITPAaTHOIO  KHCJOTOI), Horo mgo0yBaHHS B
MIPOMUCIIOBOCTI (T1ApOIIi3 XJIOPOOEH3EHY).

Obrpynmosysamu B3a€MHUM BIUTUB T1IPOKCUIIBHOI TpynH 1 OEH3EHOBOTO
KUTBIIS B MOJIEKYJTI (DeHOTy.

Ilopignioéamu KUCIOTHI BJIACTUBOCTI CHUPTIB, (eHomy 1 kapOOHATHOI
KHUCJIOTH; 3/1aTHICTh O€H3EHY 1 (PEHOIy 10 peaKIliii 3aMilIeHHS.
Yemanosnoeamu 38’3k MK Oyn0BOIO MoJsiekysnu ¢eHodny 1 ioro
BJIACTUBOCTSIMHU.

3acmocogysamu 3HaHHS A BUsABIEHHs (eHomy (B3aemonis 3 depym(IIl)
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XJIOPUIOM, OPOMHOIO BOJIOKO).

3.3.3 Anwpaeriou 3aranpHa (opmyna anpiaerigiB. bymoBa | Buznauamu CTPYKTYypHI 130MEpH albIeriliB 3a OyJOBOIO KapOOHOBOTO
MOJIEKYJ1 albJIETi/liB, XapaKTEepUCTUYHA | JIAHIIIOTa.
(byHkmionanpHa) Tpyna, HOMEHKIaTypa, | HazuBaru anpaeriam 3a Homenkinarypor [UPAC.
130Mepis,  BIAcTUBOCTI,  J0OyBaHHs, | HaBoauTH npukiaau 3aCTOCyBaHHs eTaHaio (100yBaHHS OLITOBOI KUCIIOTH,
3aCTOCYBaHHs;  SKICHI ~ peakIilii  Ha | eTHJIOBOTO CIHPTY) Ta MeTaHamio (moOyBaHHs (opMalliHy, YPOTPOITiHY)
QJIBJICT1IHY TPYITY. iXHIMU BJIACTUBOCTSIMHU.
Crkraoamu  CTPYKTypHI (GOpPMYyJIM MOJIGKYJ aJIbJEriliB Ta  IXHIX
CTPYKTYpHUX 130MepiB; PIBHSHHS peakiliid, MmO BiJOOPaKAIOTh XIMIiYHI
BJIACTUBOCTI aJBJIETiAiB (BIIHOBJIEHHS, YaCTKOBE OKHCHEHHS), NOOYBaHHS
€TaHalll0 B TMPOMUCIOBOCTI (Tigpartalielo areTuiieHy 3a peakiiero M.
Kyuepona) i 1aboparopii (OKUCHEHHSIM €TaHOIY).
3acTOCOBYBATH 3HAHHS JJIsl BUSIBJICHHSI ajbJETi/iB 32 SKICHUMU PEaKIisIMU
— B3aeMofis 3 amoHiayHUM po3unHoM apreHTyMm(l) okcumy, xympym(Il)
T1APOKCUIOM
3.34. Kap6onosi XapakrepuctiuuHa  ((yHKUIOHANBHA) | BusznauamucTpyKTYpPHI130MEPUHACUYEHNXOJHOOCHOBHUX,KapOOHOBUX
KHCJIOTH rpyna KapOOHOBHUX KHUCJIOT. | KHCJIOT 3a OyJ0BOIO KapOOHOBOI'O JIaHIIOTa, MIKKJIAcOBl 130MepHU
Knacudikamiss kapOOHOBUX KHCIOT. | (ecTepn).
3arajbpHa HasuBatn 3a Homenkmaryporo [UPAC HacuueHi OIHOOCHOBHI
(hopmyIaHACUYEHUXOTHOOCHOBHUX KapOOHOBI ~ KHUCIIOTH,  JaBaTd  TpUBIabHI  Ha3BH  MEPIIUM
KapOOHOBUX KHCJIOT.By/10Ba. | TPbOMOJHOOCHOBHMM KapOOHOBUM KHCIIOTaM.
HOMEHKJIATYpa, 13omepist | Knacughikysamu xapOOHOBI KHCIOTH 3a Oyl10BOIO KapOOHOBOTO JIAHIIIOTA
OJHOOCHOBHHUX KapOOHOBUX KHCJOT, | (HAaCHM4E€Hl, HEHACHW4Y€H1), KIJbKICTIO KapOOKCHUJIBHUX Tpym (OJIHO-,

BJIACTHUBOCTI,TOOYBaHHSI, 3aCTOCYBaHHSI.

JIBOX- OCHOBHI) I KijbKicTIO aTomiB KapOoHy B ix Mosiekynax (HHKYI,
BUIIII).

Cknadoamu QopMynH CTPYKTYPHUX 130MEpiB HACHYCHHX OJHOOCHOBHHX
KapOOHOBUX KHUCIJIOT; PIBHSHHS peakiii, 1[0 BioOpaXkaroTh XiMiuH1
BJIACTUBOCTI KapOOHOBHMX KHUCIOT (B3a€MOJid 3 AKTUBHUMM METaJaMH,
OCHOBHMMH OKCHJIaMH, OCHOBaMH,

COJILIMHA Kap6OHaTHOT KHUCJIOTH,

CIIUpPTaMU); PIBHSHHS peakiliii J0OyBaHHS METaHOBOI KUCIOTH (OKMCHEHHS
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Mmetany, B3aemoxis kapOoH(Il) okcmmy 3 Harpiii Tigpokcuaom i3
MOJAJIBIIOK0 €0 XJIOPUIHOI KHCIOTH) T4 €TAHOBOIKHCIOTH (OKHCHEHHS
OyTaHy, €TaHOIy, CTAHAIIIO).

31aTHICTD

Obrpynmosysamu KapOOHOBUX

SJIEKTPOJITHYHOI Jucoriamnii, a iX po34MHIB 3MIHIOBaTH 3a0apBIECHHS

HMKYHNX KHCJIOT a0

IHIUKATOPiB;,  OCOOJMMBI  XIMIYHIBIACTHBOCTI  METAaHOBOi  KHCJIOTH

(3maTHiCTh 110
aprearym(l) oxcuny, kynpym(ID)rizpokcugom).
¢bi3nuHi

OKHMCHCHHA — B3a€MOI[i$I 3 aMOHia‘IHI/IMpOSHI/IHOM

BJIACTUBOCTI  (TeMmeparypu  KHIIIHHS,

PO3YUHHICTh y BOJIi) HACHYCHUX OJJHOOCHOBHUX KapOOHOBHUX KHCIIOT I

Ilopisnuiosamu

OJTHOATOMHHMX HACHYEHUX CHUPTIB; KUCIOTHI BIIACTUBOCTI KapOOHOBHX
KHCJIOT B MEKaX TOMOJIOTIYHOTO sy, a TAKOXK 31 cnupTamu, (peHosom
| HEOpraHiYHUMHU KHCIOTAMH.

Yemanoesnoeamu 3B’ A3KA MIXK SIICKTPOHHOIO O0yI0BOIO
MOJIEKYTi(I3UYHUMH Ta XIMIYHUMH BJACTHUBOCTAMHU KapOOHOBHUX

KHCIIOT.

3.3.5.

Ecrepu. Kupn

3arajabHa dhopmyna ecrepiB

KapOOHOBHUX KHUCJIOT. bynosa,
HOMEHKJIaTypa, 130Mepisi, BIACTUBOCTI,

I[O6YBaHH$I, 3aCTOCYBAaHHH.

Kupu -—ecrepu rminepony | BHIIHX
KapOOHOBUX KHCIIOT.
Knacudikauisoxupis, BJIACTUBOCTI,
noOyBaHHs, 3acTocyBaHHS. Muna i

CUHTETHUYHI MHUITHI 3aCO0U.

BusHauatu cTpyKTypHi 130Mepu ecTepiB KapOOHOBHUX KHCIOT 3a OyI0BOIO
KapOOHOBOTO JIAHIIOra, MDKKJIAcOBl 130Mepu (KapOOHOBI KHMCIIOTH);
CTPYKTYpHI (OpMYJIH KUPIB — TPHUOJEIHY, TPUCTEapuHy; (popmynu coseit
NaJILMITUHOBO] 1 CTEApUHOBOI KHCIIOT.

Hazusaru ectepu sa HomeHnknaryporo [UPAC.

KnacudixkyBatu xupu 3a MOXOMKEHHSIM(TBApUHI 1 POCIMHHI; 3a CKJIAZIOM
(TBepai 1 piaKi).

Ckiagati pIBHSHHSL peakiliii yTBOpeHHs ectepiB (ectepudikariis) 1 ix
TiApoNi3; PIBHSAHHSA peakuii, sKi BiIOOpa)XkarOTh BIIACTUBOCTI KHUPIB
(T11posIi3y OMUJIEHHS TiApYBaHHS).

VY CcTaHOBIIIOBATH 3B 30K MIXK CKJIaZIOM. Oy/0BOIO MOJIEKYJI. BIACTUBOCTSAMU
Ta 3aCTOCYBAHHSIM XKHPIB.

3acTocyBaHHSA 3HAHHS Ui BUOOpPY CIOCOOY BHSIBICHHS HEHACHUEHHX
PLAKHX >KUPIB (B3a€MO/Iisl 3 OPOMHOIO BOIOIO).




27

3.3.6. Byrnesoau Knacudikamiss  ByrieBoniB;  ckiajn, | PospizHsamu MOHO-,IU- Ta MOJIiCaXapyIn.
MOJICKYJISIpHI ~ (OpMYyJIM  TJIIOKO3H, | Haeooumu npuxkiad 3aCTOCYBaHHS TIIIOKO3H, KPOXMAJIO (BHPOOHHUIITBO
GpyKTO3HM, caxapo3u, KpPOXMaJl || €TaHONy) Ta WeNoJIo3u (JOOyBaHHS INTYYHOTO aleTaTHOTOIIOBKY) 3a
LEJI0JIO3U;  CTPYKTypHa  (opMmyna | iXHIMUBIACTUBOCTSMHU.
BIAKpUTOI (hOPMH MOJIEKYJIM TJIIOKO3U; | Ckradamu PIBHSHHS PEakIlii, 10 BiJ0OpakaroTh XiMIUHI BJIACTUBOCTI
BJIACTUBOCTI  TJIIOKO3HM,  Caxapo3W, | TIJIIOKO3U (ITIOBHE | YaCTKOBE OKHCHCHHS, BIJIHOBJICHHS, CIIUPTOBE Ta
KpOXMaj | I[elroJIo3u; A00yBaHHS | MOJIOYHOKHCIIE OpomiHHs, ecTepudikaiiis, B3acmomis 3 kymnpym(II)
IJIFOKO3M, BHUPOOHHMIITBO caxapo3u | | TigpokcuaoMm Oe3 HarpiBanHs (0e3 3amucy pIBHSHHS peakiii) Ta 3
KpOXMaJlo;  SIKICHI ~ peakuii  Juisi | HarpiBaHHAM), caxapo3W (IIOBHE OKHCHEHHS, TiAPOJi3, YTBOPEHHs
BU3HAYCHHS TJIIOKO3W | KpPOXMaJllo; | caxapariB), KpOXMato (KHCIOTHHI Ta (DepMEHTATUBHUU TiApOIi3) |
3aCTOCYBaHHS [JIFOKO3H, | IIeNI0J03u (ITOBHE OKWCHEHHS, TiApoji3, ecTepudikailis yTBOPECHHS
KPOXMAJIIO, LIeJII0JI03H. TpHUaLEeTaTy Ta TPUHITPATY LIEJII0JI03H),(hOTOCUHTE3Y.
Vemanosnoeamu momiOHICTh | BIAMIHHICT KPOXMAII0 Ta IEIOIO03H
3aCKJIaJIoM, OY/I0BOFO MOJICKYJI | BIIACTUBOCTSIMH.
3acmocogyeamu 3HaHHS IUIsi BUOOPY CIOCOOY BUSIBIICHHSI TIIIOKO3HU
(B3aemomiss 3 amoHiayHMM po3duuHOM apreHTyM(l) okcumypeakiii 3
kynpym(Il) rigpokcumaom) i kpoxmairo (B3aeMoist 3 010M).
3.4. HiTporeHoBMicHi opraniuHi cnojgyku
3.4.1. AMiHH XapaKkTepuCcTU4HA Busnauamu cTpyKTypHi (OpMyIH 130MEpHUX aMiHIB 3a OyJOBOIO KapOOHOBOTO

(pyHKLIOHATBHA) TPYIIA AMIHIB.
Knacudikarrist amiHiB.
Howmenknarypa, i3o0mepist, 0y10Ba,
BJIACTHBOCTI, CIOCOOU JOOyBaHHS
Ta 3aCTOCYBaHHSI.

JIAHLIOTa, TOJIOKEHHSAM aMIHOTPYIHM Ta MIXBHJIOBI 130MepH (MI€PBUHHI, BTOPUHHI,

TPETUHHIaAMIHH).

Haszueamu aminu 3a HomenknaryporolUPAC.

Knacugixysamu amiHu K MOX1JIHI aMOHIaKy (TIEpBUHHI, BTOPUHHI 1 TPETUHHI1) Ta

3a Oy10BOIO KapOOHOBOTO JIAHITIOTa (HACHYEH1, apOMAaTHYHI ).
Crnadamu pIBHAHHSIPEAKIIIN, IO B1IOOPaKaIOTh XIMIUHI BJIACTUBOCTI HACHYCHUX
aMiHIB SIK OPraHIYHMX OCHOB(B3a€EMOJisI 3 BOJOK0, HEOPTraHIYHUMH KHUCIOTAMH,
TOpiHHA) aHUIHY (B3a€MOJis 3 HEOPraHiYHUMH  KHUCIOTaMH, OpOMHOIO
BOJIOI0);100yBaHHS aH1IIHY (BiIHOBJICHHS HITpOOEH3eHY — peakiis M. 3iHiHa).
Ob6rpynmyeaHnts OCHOBHI BIIACTUBOCTI HEHACHYEHUX aMiHIB Ta aHIIIHY; 3MEHIIICHHS
OCHOBHMX BJIaCTUBOCTEH 1 30UIBIICHHS pEeaKIiifHOT 3aTHOCTI aHUIIHY B pPeaKLisx
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3aMiIECHHS.
Ilopientoéamu OCHOBHI BIACTUBOCTI aMOHIaKy, IEPBUHHUX, BTOPUHHUX, TPETUHHUX
aMiHIB Ta aHUTiHY.

3.4.2. AMIHOKHUCIIOTH Cknan 1 oynoBa | Hazusamu amiHOKHCIO0TH 32 HOMeHKIaTyporo [UPAC.
MOJIEKYJI,HOMEHKJIaTypa, Cxnadamu  CTpyKTypHI (QOpMynH HaWMPOCTIIIMX aMIHOKUCIOT —TIIIHHY
BJIACTHBOCTI, noOyBaHHS, | (amiHOEeTaHOBOi), anaHiHy (2-aMiHOMPOMAHOBOI); PIBHSAHHSA pEaKiiid, 110
3aCTOCYBaHHS AMIHOKHUCJIOT. | BiIOOpakarOTh XIMIYHI BJIACTUBOCTI AaMIHOKHCIOT Ha WPHKIAII B3a€EMOJIl
[TorsiTtst  mpo  aMQOTEpHICTh | aMIHOETAHOBOI KHUCJIOTH 1 2-aMiHOMPOIIAHOBOI KHCIOTH 3 HEOPraHIYHHUMH
aMIHOKHCIIOT, OINOJSPHUIN ¥OH; | KHUCIOTaMH OCHOBaMHM; yTBOPEHHS JIU-, TPU-, MOJIINEITHIIB.
-, TpH-, noninentuay, | Ob6rpyumyeants aM(pOTEPHICTH aMIHOKHCIIOT, YTBOPEHHS OIMOISIPHUX HOHIB.
NeNTUAHUIA 3B’s130K  (mentuana | [lopisnioéamu 3a0yA0BOI0 MOJIEKYJ | XIMIYHAMH BIACTUBOCTSAMH aMiHOKHCIOTH 3
rpymna aTomiB). KapOOHOBUMH KHCIIOTAaMHU TaaMiHAMH.
3.4.3. Binku BbynoBa 6inkiB, X BIACTHUBOCTI, Xapaxmepu3sysamu mpoIecH T1APOII3Y, AeHaTypallii OLIKIB.
3aCTOCYBAHHS,KOJIBOPOBI peakiii | 3acmocogyéamu 3HaHHS BUOOPY CIIOCOOY BHSIBJIICHHS OUTKIB (KCAHTOIIPOTEIHOBA Ta
Ha OUIKH. OlypeToBapeaxiiii).
3.5. CuHTeTHYHI BUCOKOMOJIEKY ISIPHI PeYOBHHM | MOJTiMepHi MaTepiain Ha iX OCHOBI
CunTeTnyH1 [TonsaTTs mpo mnomimMepMoHOMep, | Kracugixyeamu TmoliMepu 3a UIIIXOM OJepKaHHSA  (IPUPOAHI, IITYYHI,
BUCOKOMOJIEKYJISIp | €JeMEHTapHy JIaHKy, CTYIIHb | CHUHTETHYHI); BIHOILIEHHSIM O HarpiBaHHs (TepMOIUIACTHUYHI, TEPMOpPEAKIIiiHI);
Hi pEYOBUHH 1 noJimMepu3artii. Knacudikamist | OynoBoro (JiHIHHI, po3rarykeHi, CIT4acTi).
MoJiMepHi BUCOKOMOJIEKYJIIPHUX pedoBuH; | Ckraoamu piBHSAHHS peakuiii mosjiMepu3amlii 3 YTBOPEHHSIM HaMBaXJIMBILIMX

Marepiaiu Ha ix
OCHOBI

criocobu CUHTE3Y
BHUCOKOMOJICKYJISIPHUX ~ PEYOBHH;
Oy/ioBa | BIACTUBOCTI TOJIIMEPIB;
TEPMOIUIACTHYHI ~ MOJiMepH |
IUIACTMACH Ha iX OCHOBI; MOHATTS
Npo HaTypalbHI | CHHTETHYHI
KaHYyKH, CHHTETUYHI BOJIOKHA;
3HAYEHHS noJiimMepiB y

CyCHUTPHOMY TOCIOJApCTBl  Ta

noyiiMepiB  (MOJIETHIIEHY, TMOJINPOINUIEHY, MOJICTUPEHY, MOJIBIHIXJIOPULY,
tedony, GpeHondopmanbAETIIHUX CMOJ, TMOJ1130MPEHY, MO0y Tali€Hy, KalpoHy,
JIaBCaHy).
Pospisnamu cnocodbu yTBOPEHHSI BHCOKOMOJIEKYJISIPHUX CHOJNYK (peakuii
noJiiMepu3allii Ta MoJiKOHAeHcallii).

Tlopienioéamu BIAaCTUBOCTI MPUPOIHUX (0aBOBHA, JIbOH, IIOBK, BOBHA), IITYYHUX
(mTydHWid aneTaTHUH | BICKO3HHMI IIOBK) Ta CHHTETHYHHX BOJIOKOH (KaIlpoH,
JIaBCcaH).

Yemanosnrosamu 3B’s13kM MIXK BJIAaCTUBOCTSIMU Ta 3aCTOCYBaHHSIMIIOIIMEDIB.




29

nooyTy.

3.6. Y3arajibHeHHsl 3HaHb NP0 OPraHiYHi CIOJIYKH

BcTraHoBIIEHHS TEHETHYHMX 3B’S3KIB MK PI3HUMH
KJIacaMH OpPTaHIYHMX CIIOJIYK, MDK OpTaHIiYHMMH Ta

HeOpFaHiLIHI/IMI/ICHOJ'IYKaMI/I

Ilopisntosamu XiMi4H1 BJACTUBOCTI OPraHIYHUX CITOTYK Pi3HUX KJIaciB.
Yemanosniosamu 3B’ 13KH MK CKJIaJIOM | XIMIYHUMHU BJIACTUBOCTSIMUA OPTaHIYHUX
CIOJIYK pI3HUX KJaciB. MDK OpPraHIYHUMHU Ta HEOPTraHIYHUMH CIIOJyKaMU;
TeHETHYHI 3B S13KH MK OpraHIYHIMHU Ta HEOPTaHIYHUMH CIIOTyKaMH.

CknadamupiBHSHHApPEAKIIH  —  B3a€EMONEPETBOPEHb  OPraHIYHUX  CIOIYK
PI3HUXKIIACIB.
4. O6uuceHHd B Ximil
4.1. Po3B's3yBanHs Dopmynu Ui oOuncnenns | Obuucnoéamu BIJHOCHY MOJIEKYJIIPHY Ta MOJSIPHY Macu PEYOBHHHU; KUIBKICTh
3a/1a4 32 XIMIYHUMH | KITBKOCTI PEYOBHHHM, KUIBKOCTI | YACTUHOK Yy MEBHIM K1IBKOCTI PEUOBUHU, Macl pEYOBUHU, 00’ €Mi ra3y; 00’eM AaHOi
dopMyriaMu | HA | YaCTUHOK Yy TMI€BHIA KIUIBKOCTI | Mach a00 KUIBKOCTI PEUOBHHHM Ta3y 3a H. Y., BIIHOCHY TYCTHHY ra3y 3a iHIIUM
BHUBEICHHS pEYOBHHH, MacoBO1 YaCTKW | Ta30M; MacoBi Ta 00’eMHI (UIs Ta3iB) YaCcTKH PEUOBHH Y CYMIIIi; CEPEIHIO
(GOpMYJIHCIIONIYKH | €JIEMEHTa B CIOJNYIl, BIAHOCHOI | MOJISIPHY Macy CyMIIlli Ta3iB; MACOBY YacTKY €JIEMEHTa y CIIOJIYIIi 3a 11 (hopMyJIoFo.
T'YCTUHU Ta3y, MacoBoi (00’eMHO1) | Ycmanosniosamu XiMiuny (HOpMYITy CIOTYKH 32 MAaCOBHMH YaCTKaMH €JIEMCHTIB,
YacTKM KOMIIOHEHTa B CyMilIl, | IIIO BXOASTH JI0 il CKIay.
BUBEJIEHHSI ()OPMYJIM CIIOJIYKH 3a
MacOBHUMH YaCTKaMHM €JIEMEHTIB
4.2. Bupaxenns MacoBa yacTka  po3uuMHeHoi | Obuucnioéamu MacoBy YacTKy PO3UMHEHOI peHOBHHHU B pPO34HMHI, Macy (00’em)
KUJIBKICHOTO CKJIaJly | pEYOBHUHHU PO34YMHY Ta PO3YMHHHUKA, Macy pO3UHMHEHOIPEUOBUHH.
pO34MHY (CyMii) BuxonyBaTu 06uMCIeHHS 711 IPUTOTYBaHHS PO3YHMHIB 13 KPUCTAJIOT1IPATIB.
4.3 Po3zp's3yBanns ANTOpUTMUPO3B'A3KY 3anad | Obuucnroeamu 3a pIBHSHHIM XIMIYHOI peakuii Macy, 00’eM (A1 ra3y) abOKUIbKICTb
3a/1a4 3a 3apiBHSHHSAM PEaKIlli; BIAHOCHHM | PEUOBUHM PEareHTy abo MPOAYKTY 3a BIJIOMOIO Macoro, 00’eMoM (Ijsi Ta3y) abo
PIBHSHHSAM BUXI1J IPOJTYKTY peaKiii KUIBKICTIO PEYOBHHU 1HILIOTO peareHTy ado MPOAYKTY; BITHOCHUN BUX1A MPOAYKTY
peaxiin peaxiiii.

Yemanoenosamu XiMiuHy GOpMyiTy PpEUYOBHMHHM 3a KUIBKICHUMHM JaHUMH TIPO
peareHTu i MpOIyKTH peaKilii.

Buxonyéamu OOYUCIIEHHS, SKIIO PEYOBUHU MICTATh JIOMIIIKM a0o HasBHI B
HA/ITUIIKY .

Po3B’s3yBaTu KOMOIHOBAHI 3a/1a4il (IMO€IHAHHS HE OLIbIIIE JBOX aJITOPUTMIB).
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JOJATKH
Tabanus po3uMHHOCTI OCHOB, KHC.10T, aM(OTEePHUX TAPOKCHAIB i cogeii y Boai 3a 20-25 °C
Houu, na
skl H' | NH," | LiT | Na" | K" | Mg* | ca® | Ba®" | APY | CF" | zn®' | Mn®" | F** | Fe®* | Pb?* | Cu?* | Ni?* | Ag" | Hg
JIACOLIIFOE
cronyka
OH" p p p M M p H H H H H H H H H - -
F p p M p p M M M M p p p M H M p p p #
Cr p p P | p | D p p p p p p p p p v p p H p
Br p p p| P | P p p p p p p p p p M p p H M
I p p p p p p p p p p p p p = M = p H M
S* P p p p P # # p # # H H H # H H H H H
SO;™ p p p p p p M M - - p M M - M - M H #
S04~ p p P | P p p M H p p p p p M p p M p
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YMOBHI NO3HAYCHHS:

«p» — PEYOBMHA PO3UMHHA (POIYMHHICTL Binbwe | 1 pevoBunm y 100 r Boan);

«M» — PEYOBHMHA MaNOpO3unHHA (po3unnnicTs — BiA 1 10 0,001 ry 100 r Boan):

«H» — PEHOBUHA NPAKTUHHO HEPO34UHHA (po3unnHicTs —MeHwe 0,001 ry 100 r Boan):
«—» — PEYOBHHA HE ICHYE]

«#» — peUOBMHA ICHYE. ane pearye 3 BoJ0KW; 11 PO3YMHHICTL BU3HAYUTH HE MOIMKHA.

Psia akTuBHOCTI MeTaNiB

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (H,) Cu, Ag, Hg, Pt, Au
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Haiinomupenii Ha3ByN Ta CK/1a1 JeIKUX HEOPraHIYHUX PeYOBHUH, cymilueil Ta MiHepa.iB

Haiinowupeniiua Ha3Ba peyoBUHH
abo cymiuii

Ximiuna hopmyna peyosunu adbo
KOMIIOHEHTA (KOMITOHECHTIR) Cymili

Ha#inoumpenila Ha3sa peyoBUHN
abo cymiun

XiMmiyHa hopmyJia peqoBUHHU abo
KOMIIOHEHTa (KOMITOHEHTIB) CyMilui

KyxoHHa (kam 'siHa) Cilb

Na(Cl

Mianuit xynopoc

CuS0y4 - 5H,O

—

KaycTuuna cona, i1kuii Hatp NaOH 3anizuui Kynopoc FeSO, - 7TH,O
KansunHoBana coja Na,CO; ['ipka cinb MgSO, - 7H,O
Kpucraniuna cona Na,CO;-10H,O ANIOMOKanieBUH ranyH KAI(SO4) - 12H20
IluTHa (Xapuosa) coaa NaHCO; Ilepexuc BOIHIO. NEPriaPO:Ib H>0O» (BoaHUH po3uKH)
Harpiiina ceaitpa NaNQO; MoaHa HacTosiHKa [, (cTIUpTOBUIA PO3UKH)
KaniiiHa cenitpa KNO; Hamarupuuit cnupt, amiauna soaa | NH; (Boguui po3umn)
AmiauHa ceniTpa NH3NO; XnopHe BanHo CaCl(OCl), abo CaOCl,
Hamartup NH,Cl Po3yunHe CKJI0 Na,Si0;

[ToTaw K>CO; KpemHiil (HaniBnpoBiHKK) Si

Kpeiina, Mmapmyp. BanHsk CaCO; KBapu, kBapieBu nicox Si0,

Heramene Banso CaO [’ iMHa, TAMHO3eM., Kao/1H AlLO5 - 2810, 2H,0
["aleHe BanHo Ca(OH), Cx1o (BIKOHEHE) Na,O - CaO - 6S10,
Banusna Bojga Ca(OH), (Boinuii po3unH) Manaxit (CuOH),CO;

bopHa kuciora H;BO;3 XJIOpHa BOJA Cl; (BoaHMH pO3UMHE)
Kopyna AlOj3 bpomua Bojia Brs (Boauui po3uuH)
['emaTuT (3ani3Ha pyna) Fe,O; bepronerosa cijib KClO;

MarueTuT (3a:113Ha py/1a) Fe;0y A30THa KKCI0Ta HNO;

CBUHUEBUH CYPUK Pb;04 ConsiHa Kuca0Ta HCI (BosHMH po3uuH)
Cipuana kuciora H,S0O, I1naBukoBa KMCI0TA HF (Boanuit po3unn)
Oneym po3unH SOz y H,SO4 Jlsmic AgNO;

'inc CaSO,- 2H,0 Mapranuiska KMnO,

Anebdactp CaSOy- 1/2 H,O Kap0in, kanbuiif kap0dia CaC,

Cyxnis nia CO; (TBepanit) ®dochopruit anriagpua P,05

CipxOBOAEHD H,S IIpoctuit cynepdocdar Ca(H,PO4), - H,O + CaSO, - 2H,0
CipuuncTuii ras SO, Iloasilinni cynepdocdar Ca(H,P0Oy); - H,O
Yannuii ras CcO [Tpeunnitar CaHPO, - 2H,0

I"a3, 1110 3Becensie, 3aKUC a30Ty N-O CeuoBuHa CO(NHa)),

ITiput FeS, Amodoc NH;H,PO, + (NH4),HPO,4
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HaiinowupeHniiui Ha3BK Ta CKJ1aj1 AeSIKHX OPTraHiYHUX PEYOBHH Ta cyMilllei

IIannoumpemUJCa;:?]'LBia REHERI 3.60 Ximivna Gpopmyaa Haitnoimpeniiua Ha3sa peHoBHHH Ximiuna popmyra
0010THUI ra3, pyAHUKOBKII ra3 CHy xapbonoBa KueioTa, GeHon ) C¢HsOH

i300yTan o (CH3),CHCH; NIKPUHOBA KUC/I0TA 2.4,6-TpuHITPOdEHO]
i30MeHTaH _ (CH;),CHCH,CHj MYpalnHa KucaoTa, popmiaTHa Kuc1ota HCOOH

HEOTeHTaH (CH;),C ) OLITOBA KMCIIOTA, ALIETATHA KUC10Ta CH;COOH

1300KTaH (CH;);CCH,CH(CH;), nponioHoBa kuci0Ta, nponioxaria kucaora | CH;CH,COOH
METHJIEHOBA Ipyna - —-CHy= HaTpiil hopmiar HCOONa

niaprentym(l) auerunenin AgC=CAg - MarHii opmiat. Maruiii angopmiar (HCOO),Mg

JMHATPI} ALETHAEHI NaC=CNa ) - HaTpif auetar CH;COONa

JIUBIHIJ CHy=CH-CH=CH, | xanbuiit anerar. kanbuii nlanerar (HCOO)Ca

130TIpeH CH,=C(CH;)CH=CH, MOJIOYHA KHCJI0TA. JJAKTaTHA KUC10Ta CH;CH(OH)COOH
METHIIXJIOPHIL - CH;ClI LIABJIEBA KMCII0TA, OKCAJIATHA KHC10Td HOOC-COOH
ETHAXJI0PU ] o C,H;Cl JIMHATpi# OKcanaT NaOOC-COONa
MPOMIIXIOPH CH;CH,CH,Cl ] meTundopmiat HCOOCH;
130npONIXJ0PHA (CH;),CHCI erundopmiar - HCOOC,Hs

XJ10pogopm _ CHCl; MeTujaueTar CH;COOCH;

Honodopm CHI; S eTunaneratr i CH;COOC;Hs
BIHLIX/IOPH]L CH,=CHClI HATpi} MeTHIaT CH3;0Na o
METH/IOBHH CIIUPT. IEPEBHUH cUpT CH;0H HaTpiil eTunar C;HsONa

€TUJI0BHH CIIUPT, BUHHUIA cliupT C,HsOH IJIOKOHOBA KHCIIOTa HOCH,(CHOH),COOH
TIPONiNOBHH CIupT CH;CH,CH,OH copOIT HOCH,(CHOH),CH,OH
i30mponinoBuit cnupr 7 (CH3),CHOH caxapHa KucJoTa HOOC(CHOH),COOH
JHMETHIIOBHH eTep CH;OCH; Kasibllili caxapart i C2H20,,-Ca0
JIeTHNOBUH eTep. A1eTUI0BKI edip C,Hs0C,H; IMIUH, aMIHOOLTOBA KUCI0TA NH,CH,COOH
MypalluHui anbaerii. Gopmaibaeriy HCHO anaHiH, (-aMiHONPOIIOHOBA KHCI0TA CH;CH(NH,)COOH
dhopmanin 36-37% po3uunn HCHO NIPOKCHIIIH (C4H70,(ONO1)3),
aeros CH3;COCH; KJITKOBHHA (CsH1005)n
HITPOIJTILIEPHH, TPHHITPOI NI LIEPUH CH,(ONO,)CH(ONO;)CH,(ONO,)
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IlepeJiik NUTaHb, 10 BUHOCATHCS HA BCTYINIHE BUNIPOOYBaHHA 3 Ximil

1. Ilpenmer 1 3amaui ximii. Micie Ximii cepes IpUPOJHUYMX HaAyK. SIBHINA
¢i3uuni Ta ximiyHi. Exomoriuyni mnpoGnemu Xximii. Pomp xiMii B 0XOpoHIi
HABKOJIMIITHBOTO CEPEIOBHUIIIA.

2. ATtoMHO-MOJIEKyJsipHE BYeHHA. Monekynu. Atomu. CTanicTh CKIaTy
pedyoBuH. BigHocHa aToMHa Ta BIJIHOCHA MOJIEKYJISipHA Maca. 3aKoH 30epeKeHHs
Macu, Horo 3HadeHHs B Ximii. KutbkicTh peuyoBuHU. Mok, MossipHa maca. 3akoH
ABoragpo Ta wmoispHui 00'eM razy. OO'eMHI BITHOIICHHS Ta3iB y peakIlisX.
(Po3paxynkoBi 3amaut).

3. XiMiUHMIA €JEeMEeHT, MPOCTi 1 CKJIagHI pPEeYOBMHU. XIMIUHI CHOIYKH Ta
MexaH14H1 cymimri. CHMBOJM XIMIYHUX €JIEMEHTIB Ta XiMiuH1 (popmynu. BaneHTHICTh
1 CTYIiHb OKMCHEHHs. PO3paxyHKH MacoBOi YaCTKHM XIMIYHOTO €JIEMEHTa B PEUOBHHI
3a (popmynoro. BcTaHOBIIEHHS XIMIUHOT (DOPMYJIM PEUOBUHU 3a 11 CKIaJA0M. XIMIUHI
piBHsHHS. Po3paxyHKku 3a XIMIYHHMH PIBHSHHSIMH TMPAKTUYHOTO BUXOJY MPOJYKTIB
peaxiii Ta Macu 4u 00’ €My IPOAYKTIB peakili, IKIIO IO CKJIaay PEaKTHBIB BXOIUIH
nomimku. (Po3paxyHkoBi 3aiadi).

4. Cxnan aToMHHEX siiep (MpoToHU ¥ HelTpoHu). [ToHATTS npo paaioaKkTUBHUN
po3nag XIMIYHUX e€JeMeHTIB. [3otomu. BynoBa enekTpOHHHUX OOOJIOHOK aTOMIB
XIMIYHHX €JeMEHTIB Mainux mepiomiB. OcoOiMBOCTI OyI0BH aTOMIB €JIEMEHTIB
BENUKHX TepioiB (Ha npukiazai |V nepiomay).

5. Bigkpurtas . 1. MenzaeneeBuM MNepiOAUYHOIO 3aKOHY Ta CTBOPEHHS
nepioanyHoi cuctemMu eneMeHTiB. CydacHe (GOpMyJItOBaHHS MEPIOJUYHOTO 3aKOHY.
Benuki Ta mani nepiogu, rpynu Ta MiArpynd. 3ajJekHICTh BJACTUBOCTEH €JIEMEHTIB
Bl TIOJIOKEHHS B TMEpIioaWyHIA cucteMi. IlepioguyHICTh 3MIHU BJIACTUBOCTEH
IPOCTUX PEUOBHUH Ta CIOJIYK €JIEMEHTIB. 3HaUYEHHS MEePIOAUYHOTO 3aKOHY.

6. [EnexTpoHeraTMBHICTh XIMIYHMX €JIEMEHTIB 1 XIMIYHMM  3B'A30K.
KoBanentnuii 3B's30k (mosisipHuid 1 HemossspHuil). Enepris 3B's3ky. [loHOopHO-
aKUENTOPHUI MeXaHI3M YTBOPEHHS KOBAJICHTHOTO 3B'sI3Ky. lOoHHUII 3B'A30K, HOro
BIJIMIHHICTB B1J KOBaJIECHTHOT0. BoHeBH 3B'S130K.

7. Kimacudikamiss ximMiuHMX peakmiid. Peakiii cromydeHHs, pO3KJIamy,
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3aminieHHs. oOMiHy. HeoGopoTHi 1 000poTHI XiMiyHI peakiiii. XiMiuyHa piBHOBAra.
[ToHsATTS NpPO KOHCTAHTY pIBHOBaru. YMOBH 3MIIIEHHS XIMIYHOI pPiBHOBArW.
[Mpunuun Jle Ilarense. TennoBuii epekT XIMIYHUX peakiii, TepPMOXIMIUH1 PiBHSIHHSL.
OxucHO-BIIHOBHI peakilii. [Ipoliecu OKMCHEHHS Ta BIJHOBJICHHS. 3HAYEHHSI OKHCHO-
BITHOBHHX peaKIliil y mpupoi Ta TexHiri. (Po3paxyHnkosi 3agaut).

8. IBuakicTh XIMIYHUX peakIliid. 3ajJeXHICTh IMBHAKOCTI BIJ MPHUPOIU
pearylouMx pedyoBHMH, KOHIIHTpAllli, IUJIONIl TOBEPXHI 3ITKHEHHS pearyrouux
pedoBHH, TemmepaTypu. Kartamiz 1 kartamizaropu. KaramiTudHi 1 HeKaTaTiTHYHI
peaxilii., 3HaYeHHs KaTaTiTHYHUX TponieciB. (Po3paxyHkoBi 3a1adi).

9. Po3unnan. PO3umHHICTH pedyoBHMH. 3aN€KHICTh PO3YMHHOCTI PEYOBHH BiJl
iXHBOT IPHUPOAH, TeMIlepaTypH 1 TUCKY. TemnoBi edpextu npu po3zunHeHHi. CrnocoOu
KUIbKICHOTO BUPQXKEHHsI CKJIaJly PO3YMHIB: MacOBa YacTKa 1 MOJISIpHA KOHIICHTpAITiS.
['yctuna po3unHiB. [ToHATTS 1Ipo KpucTamoriapaTu. [IpurotyBaHHs BOJHUX PO3YHHIB
TBEPIUX, PIIKHUX, TA30MOIIOHUX PEUOBHH 3 TIEBHOIO MACOBOIO YaCTKOK PO3YMHEHOI
pedoBnHHU. (Po3paxyHKoBi 3a1a4i).

10. Enextpomitmuna awmcomiamis. Crymiabe amcortiamii.  CrymiHgacTa
nucoriaris. CunpHI Ta cabki eIeKTPOoIiTH. BIacTUBOCTI OCHOB, KUCTIOT Ta COJICH Y
CBITJI1 TEOPIi ENEKTPOTITUYHOT JUCOITIaLTI].

11. Oxkcuau. Knacudikaris okcuaiB. Criocobu mo0yBaHHS, BJIACTHBOCTI Ta
3actocyBaHHs okcuiB. (Po3paxyHkoBi 3a1adi).

12. OcHoBw, ixHi#l ckian 1 Ha3Bu. ['iapokcurpymna. Hepo3unHHi OCHOBH 1 JIyTH,
iX XimiuyHI BIacTHMBOCTI. Peakiis HeWrtpamizamii. AMQOTEpHI TiAPOKCHIH, iX
BiacTuBOCTI. JloOyBaHHs ocHOB. (Po3paxyHkoBi 3aaui).

13. Kucnotu, ixHiit cknajn i Ha3Bu. Knacudikaris kucior. @i3udHi Ta XIMIYHI
BJIACTUBOCTI, criocoOu 100yBaHHs Kuciot. (Po3paxyHKoBi 3aad4i).

14. Comi, ixHi¥ ckiaa Ta Ha3Ba. Knacudikariis cosneit. XiMiuHI BIACTUBOCTI
coneit. [JloOyBannsi coseir. TIoHSATTS Tpo KHCIT COMl Ta KOMIUIEKCHI CHOJYKH.
[ToHaTTss TIpO TiApodi3 coyie. I'eHeTHYHMi 3B'I30K MiXK OKCHIAMH, OCHOBaMH,
KHUCJIoTaMu Ta cosisMu. (Po3paxyHkoBi 3aaadi).

15. IMonoxenns I'imporeny B IlepioguuHiii cuctemi, XiMiuHI BJIaCTHBOCTI



36

BOJHIO: B3a€MOJIsl 3 HEMETajJaMHu, OKCHUJAMU METalliB, OPraHIYHUMH PEUOBUHAMH.
JloOyBaHHS BOJHIO B JlabopaTopii Ta MPOMMCIOBOCTI. 3aCTOCYBaHHS BOJHIO SIK
€KOJIOTIYHO YHCTOTO0 TalMBa 1 CHPOBMHU JJIA XIMIYHOI TMPOMHCIOBOCTI.
(Po3paxynkoBi 3amaui).

16. 3arambpHa XapakTepuCTHUKa elleMeHTIB rosioBHoi miarpynu VI rpymnu
NeploANYHOI cUCTeMU. XJIOPIOJIOKEHHSI B TEpIOAUYHIA cucTemi, OyaoBa aToma.,
peakilii 3 HEeOpraHiYHMMHM Ta OpraHIYHUMHU pedoBMHAMHU. [imporeH xyopua, Horo
n00yBaHHS 1 BIIACTUBOCTI. XJIOpUIHA KUACTIOTA, ii com. (Po3paxyHKoBi 3amadi).

17. 3aranpbHa XapaKTepUCTHKa €JEMEHTIB ToJioBHOI miarpynu VI rpymnu
nepioanyHoi cucreMu. OkcureH, OynoBa aToma, MOIIMPEHHS B mpuponl. Kucens,
Horo (¢i3uuHi Ta XIMIYHI BJIACTUBOCTI, N0OyBaHHS Ta 3acTtocyBaHHA. lloBiTps.
Oxopona moBiTpst BiJ 3a0pyaHeHHs. Bonma. XiMiuHI BIacTHBOCTI W 3aCTOCYBaHHS
Boau. OuunineHHs Bogu. CTBOpeHHs 0€3BIIXONHUX TexHojorid. KpyrooOir Boau y
npupozi. (Po3paxyHkosi 3aiaut).

18. Cynbdyp, nojoxkeHHs1 B NepioanyHiil cuctemi, OymoBa aroma. Cipka, ii
¢izmuri Ta Xximiyei BiactuBocti. Oxcummm cynbdypy(lV) 1 cymedypy(VI), ix
noOyBaHHS, XIMIYHI BIACTUBOCTI, 3actocyBanHsi. CynbbdarHa kucnora, ii
BJIACTUBOCTI. XIMIYHI peakiii, fKl JeXaTb B OCHOBI BHUPOOHHMIITBA CYJb(aTHOI
KHUCIIOTH KOHTAaKTHUM CIOCOOOM, Ta 3aKOHOMIPHOCTI iX mepebiry. OKuCIIOBalIbHI
BJIACTUBOCTI KOHIIEHTPOBAHOI cynb(aTHOoi Kuciaotu. (Po3paxyHkoBi 3aa4i).

19. 3arampHa XapakTepHUCTHKA EJIEMEHTIB TOJOBHOI miarpynu V Tpymnu
nepioanyHoi cucteMu. HiTporeH, mojokeHHs B MEepioAUYHIi cucTeMi, OyaoBa aToma.
A30T, Horo (¢i3u4Hi Ta XIMI4HI BJIACTUBOCTI. AMOHIaK, HOro MPOMMCIIOBUI CHUHTE3,
¢iznyri  Ta ximiuHi BiactuBocti. Comi  amonito. Okcumu  Hitporeny(ll) i
Hitporeny(IV). XiMisM BHUpPOOHHIITBI HITPaTHOI KHUCJIOTH. XiMiuHI OCOOJMBOCTI
HiTpaTHOI kuciaotu. Hitpatu.A3oTHi no6puBa. (Po3paxyHkoBi 3a1a4i).

20. ®docdop:monokeHHsT B TMEpIOAWYHIN cucTeMi, OyjoBa aroma., HOTO
amotporHi  gopmu, XiMmigdi Ta (izmuni  BmactuBocTi. Oxcug  dochopy(V),
oprodochopHa kuciora ta ii coni. Docharni goOpuBa. (Po3paxyHkoni 3amaui).

21. 3arasibHa XapaKTepUCTHUKA €JIEMEHTIB ToJoBHOI miarpynulV rpymu
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nepiognyHoi cucteMu. KapOoH, MojokeHHsI B MEPioIMyYHIA CHUCTEMI, OyJ0Ba aToma,
aoTponHi ¢opmu. XimiuHi BiactuBocTi Byriremtoo. Okcuau kapoony(Il) i (1V), ix
ximiyHi BractuBocTi. KapOoHatHa xucnota Ta ii comi. [leperBopeHHst kapOoHATIB y
npupoi. (Po3paxynkosi 3amaui).

22. Cwmiuid, #oro ximiuni BiaactuBocTi. Oxcup cuiinio(lV), cuaikatHa
KHciIoTa Ta ii comi. bymiBenbHI Matepianu: CKjo, lieMeHT, O0eToH. (Po3paxyHKOBi
3a/1adi).

23. Meranu, iX TMOJOXKEHHS B TMEPIOAUYHIA CHUCTEMi, 0COOIMBOCTI Oya0BU
aToMmiB. MeTaniuHuil 3B'130K. EIEKTpOXIMIYHHMI psii HApyr MeTaiiB. XapaKTepHi
¢b1314H1 1 XIMIYH1 BJIACTUBOCTI MeTaiB. [IoHATTS Ipo KOpo3ito Ta 3acodu OOpOTHOU 3
HEIO.

24. JlyxH1 MeTald, iX XapakTEepUCTHKa 3a TMOJIOKEHHSM Yy TMepioauyHIN
cuctemi Ta Oygosoro atomiB. Criosmyku Harpiro 1 Kamiro B mpupoai. Kaniiini foopusa.
[Nppoxcuau Hatpito Ta Kamito, iX XiMiuHI BJIaCTHBOCTI, JOOYBaHHS, 3aCTOCYBAHHSI.
(Po3paxyHkoBi 3aiaut).

25. KanpIiii, xapakTepucTUKa 3a TOJOXEHHSIM y TMEpioAWYHIN cucTemi Ta
Oy10BOIO aToMa, HOro croiiyku y npupozi. Oxkcup ta rigpokcu Kampliro, ix XiMidH1
BJIACTUBOCTI, 100yBaHHS 1 3acTocyBaHHs. SKicHI peakuii Ha 10HM Kanbuiro 1 bapiro.
(Po3paxynkoBi 3amaut).

26. AnroMiHIM, XapaKTepUCTHKA €JIEMEHTa Ta HOro CIOJYK 3a MOJOKEHHSIM Y
nepionyHii cuctemi. AMQPOTEPHICTh OKCUIY Ta Tipokcuay AntoMiHiio. CHoiyku
AJIOMIHIIO B IPUPO/IL, Horo posb y TexHiml. (Po3paxyHkoBi 3amadi).

27. depym, OynoBa aroma 1 MOMMPEHHS B MpUPOi. XiMIUHI BIACTHBOCTI
3aJ1i3a, HOTO OKCHUJIM 1 TIpoKcHan. XIMIUHI peakilii, Ha SKuX 06a3yeThCs BUPOOHUIITBO
yaByHy 1 ctaii. Posb 3ami3a Ta ioro cmiasiB y TexHinl. (Po3paxyHkoBi 3agaui).

28. Mertanu B cyyacHii TexHiui. OCHOBHI cIOCOOM MPOMUCIOBOTO A00YBaHHS
METaJIiB: BiTHOBICHHS BYriuUIsiM, okcuaoMm kapOony(ll), BomHeMm, amoMoTepmis,
SJIEKTPOXIMIYHI criocoOu A00yBaHHS MeTaliB 3 ix crosyk. (Po3paxyHkoBi 3aaadi).

29. Teopis ximiuHoi OynoBu opra"iunux cnoiayk O. M. bBytaeposa.

3aJIeKHICTh BIACTHUBOCTEW OpraHIYHUX PEUYOBHUH BIJ XIMIUHOI OymoBu. [3omepis.
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EnextponHa npupoja XiMIYHUX 3B'SI3KIB Y MOJIEKYJIax OpraHigyHuX crojyk. Crocoou
PO3PUBY 3B'S3KIB, IIOHATTS PO BUTHHI paTUKAIIH.

30. T'omosmoriuHMiA P HACHUYEHUX BYTJICBOMIB (aJKaHIB).IX €JICKTPOHHA 1
npoctopoBa OynoBa, Spi-ribpumusanis. Homenknarypa ankais, ix ¢izuyni Ta
xiMiuH1 BiacTuBOCTI. MeTtan. Hacudeni ByriieBogHI B TPHUPOl, iX 3aCTOCYBaHHS.
(Po3paxynkoBi 3amaui).

31. ETuneHoBi ByrieBoAHI (alKkeHW), iX €JNEKTPOHHA Oya0Ba, Sp’-
ribpuausanis,o- 1 7-3B'sI3KM, MOJBIMHUN 3B’s130K. [30Mepisi, HOMEHKIIaTypa 1 XiMiuHI
BJIACTMBOCTI €TWJICHOBUX BYTJIEBOJHIB, TMpaBwio MapkoBHukoBa. Ertuies,
n00yBaHHS 1 3aCTOCYBaHHS Y TPOMUCIIOBOCTI. (Po3paxyHkoBi 3a/1ayi).

32. 3arayibH1 TOHATTSA X1Mii BUCOKOMOJICKYIISIPHUX CIOJYK: MOHOMED, MOJIIMEp,
CTPYKTypHa JIaHKa, CTyIiHb nomimMepusanii. [lomierunen 1 nominpomnuieH, ix O0ynosa,
BJIACTUBOCTI Ta 3acTocyBaHHs. llpuponnuil kayudyk, Horo OynoBa 1 BIACTHBOCTI.
CHUHTETUYHUI Kay4dyK.

33. AuerwieH, ocoOnMBOCTI Horo OyIoBH, sp-TiOpuaW3aiis, HOTPIHHUIA
3B's130K. [loOyBaHHs amneTrwieHy KapOilHUM CcrmocoboM Ta 3 MeTaHy, XIMIiuHI
BJIACTUBOCTI, 3aCTOCYBaHHs. ['OMONOrIYHMI psii 1 HOMEHKJIATypa aueTHUJICHOBHX
BYTJIEBOJIHIB, 3acTocyBaHHs. (Po3paxyHKoBi 3a1a4i).

34. beHseH, HWOro eneKTpoHHa OymoBa, XIMIYHI BJIACTHBOCTI, MPOMHCIIOBE
noOyBaHHs 1 3acTocyBaHHs. [IOHATTS Mpo B3a€EMHMI BIJIMB aTOMIB Ha MpPUKJIaAI
tonyeny. (Po3paxyHkoBi 3agadi).

35. [IpupoaHi mxepena BYTJIeBOAHIB: HadTa, MPUPOIHUIL 1 MOMYTHUN HATOBI
razu, Byruusa. Ileperonka nHadgTu. KpekiHr HadTOBHX NpPOIYKTIB, KOKCYBaHHS
BYTUISL.

36. Couptu,ix OynoBa, HOMEHKJIaTypa. BoaHeBuil 3B'I30K 1 WOro BIUIMB Ha
G13U4HI BIACTMBOCTI CHUPTIB. XIMIYHI BJIACTUBOCTI HACHMYECHHX OJIHOATOMHHX
cnupTiB. [IpoMucnoBuil CUHTE3 1 3aCTOCYBaHHS METAHOJNY, eTaHoiy. [loHsATTS mpo
OararoaTOMHI CIHUPTH, BJIACTHBOCTI W 3acTocyBaHHs Tiinepony. (Po3paxyHKoBI
3a1ad4i).

37. ®enHon, ioro OynoBa, B3a€EMHHUI BIUIMB aTOMIB Yy MOJIEKYJ. XiIMIYHI
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BJIACTUBOCTI ()EHOJYy B TOPIBHSHHI 3 BJIACTUBOCTSMHU CIIUPTIB Ta OEH3EHY.
3actocyBanns peHomy. (Po3paxyHkoBi 3amadi).

38. Anpnerinu, ix enextpoHHa OyaoBa. HomenknaTtypa anpaeriniB. XimiuHi
BJIacTUBOCTI. JloOyBaHHS 1 3aCTOCYBaHHS MYPAIIMHOTO M OIITOBOIO aJIbJETiJiB.
(Po3paxyHnkoBi 3a1adi).

39. KapOoHOBI KHCJIOTH: €JIEKTpOHHAa Oyj0Ba KapOOKCHJIBHOI TPYIIH,
roMoJioriyHui  psax.  HacuueHi oJHOOCHOBHI KapOOHOBI  KHCJIOTH: OyJOBa,
HOMEHKJIaTypa, 1oOyBaHHsI, (13MYHI Ta XIMIYHI BIACTUBOCTI. [ 0JIOBHI MpeACTaBHUKA
OJTHOOCHOBHHMX KapOOHOBHX KHCJIOT: OLITOBA, CT€ApMHOBA, NAJILMITUHOBA, OJIETHOBA
KHCIIOTH Ta iX cojl. Mwuio. B3aeM03B’S30K MK BYIJIEBOJHSIMH, CHUPTAMH,
anbaeriiamu 1 kKapOoHOBUMHM KucioTaMu. (Po3paxyHKkoBi 3a1aut).

40. Ecrtepu, ix OymoBa, a00yBaHHS 3a peakiie€ro ectepudikaiii, XiMidHI
BIacTUBOCTI. Kupu 4K MNpeACTaBHUKH €CTEpiB, iX poOJIb Yy MPUPOJl, XIMIYHA
nepepooOka. (Po3paxyHkoBi 3aiaui).

41. Aminn XapakrepuctuuHa ((pyHKUIOHANbHA) rpyna amiHiB. Knacudikamis
amiHiB. HomeHkinartypa, 13omepid, OyJIoBa, BJIACTHBOCTI, CrocoOW AOOyBaHHA Ta
3aCTOCYBaHHS.

42. Byrneoau. ['moko3a, 1i OymoBa, XiMidHI BJIACTHBOCTI, POJb y MPHUPO/II.
Caxapo3a, ii rigpodi3, 3araapHa cxema BUpOOHUIITBA IyKpy. (Po3paxyHkoBi 3aga4i).

43. KpoxMmais, 11e110J103a, iXHs 0y/10Ba, XIMI4HI BJIIACTUBOCTI, POJb Y MPUPO/II
Ta TEXHIYHE 3aCTOCyBaHHA. XiMi3M (poTtocuHTe3y. [[OHATTS MpO MITY4HI BOJOKHA.

44, AMIHOKHCIIOTH, iX Oy/I0Ba, XIMI4H1 BJIACTUBOCTI. Peakilis mosikoHieHcarlii.
CunTteTnyHe BOJIOKHO KampoH. [lenTuaHuit 3B's30k. buiku, ckiag ix MOJIEKY,
xiMiuHa OyjoBa. biosoriuna pons 611kiB. (Po3paxyHkoBi 3amaui).

45. Ponb XiMii B KHTTI CyCHIJIBCTBA: HAPOIHOTOCIONAPCHKE 3HAYCHHS XIMIi,
BUKOPUCTAHHS MPOJAYKIi XIMIYHOI IMPOMHUCIOBOCTI; XIMisi Ta €KOJIOTis; 3HAYEHHS
X1MiT 17151 pO3yMiHHSI HAYKOBO1 KapTHHHU CBITY.

46. CuHTETUYH]1 BUCOKOMOJIEKYJISIPHI PEYOBUHHU 1 MOJIIMEPHI MaTepiaik Ha 1X
ocHOBI. [loHATTS mNpo TOJIMEPMOHOMEpP, €JIEMEHTapHy JIaHKYy, CTYIIHb

nomimMepuzarii. Knacudikariiss BHUCOKOMOJICKYJISIPHUX PEUOBHH; CIIOCOOM CHHTE3Y
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BHCOKOMOJICKYJIIPHUX PEYOBHMH; Oya0Ba | BJACTHBOCTI MOJIMEPIB; TEPMOILIACTHYHI
NOJIIMEpH | IJIaCTMACH Ha iX OCHOBI; IOHSATTS PO HATYPAJbHI | CHHTETHYHI KAaHUYKH,

CHUHTETUYHI BOJIOKHA; 3HAYEHHS TMOJIIMEPIB y CYCHUIBHOMY T'OCIIOAAPCTBI Ta MOOYTY.
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Kpurepii oniHroBaHHA
3HAHb A0ITYPIEHTIB MijJ Yac NpoBeaeHHA cniBOecian 3 Ximii

(cTyminb BUIIOI OCBITH «bakanaBpy)

1. ITopsimok TIpoBeIeHHS CIIiBOECIIH.

1.1. AGiTypieHT oxmepkye OineT, B SIKOMYy € TpW 3aBJaHHs, JBa 3 SKUX 3a

MIKUTHHOIO MPOrPaMoIo 3 XiMil 1 07Ha 3a/1ay4a.
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1.2. Tlicas miArOTOBKM KOHCIEKTY BIJMOBIACH Ha TEOPETHUYHI MHUTAHHS Ta

pO3B’s3yBaHHS 3a7a4i BiOyBa€eThCs criBOeciaa abiTypieHTa 3 YieHaMU KOMICI.

OLIIHIOIOTECA 3a mKanoro Big 100 go 200 OamiB. MakcuMalibHa OIlIHKA CHIBOECIAU 3

2. Ilopsiiok oliHIOBaHHS BiATOBIIEH.

2.1. YneHu koMicli OLIHIOIOTh TEOPETUYHY MIATOTOBKY a0iTypieHTa. Bignosiai

ximii — 200 0. 1 cKI1agaeThes:

1. Bignmosins Ha mutaHdg Nel — makcumansHO 200 0.

2. Binnosiap Ha mutaHus Ne2 - makcumansao 200 0.

3. Bignosiae Ha mutanHs Ne3 (BupimeHHs 3a7a4i) - MakcumanbHo 200 6.

[TimcyMKoBe OIIHIOBaHHS CIIBOECIAM 3 XIMii pO3PaxOBYEThCS, K CePeIHE

3HAYEeHHS CyMH 0aJliB 32 TPbOMA NUTAHHSMM.

2.2. Tabmuus OIIHIOBaHHS Ta KPUTEPIi OLIHIOBAHHS

HlkaJuaa ouiHoBaHHA cniBoeciau 3 ximil

Ne | Ilurauns KinpkicTs OaimiB Ominka €EKTC Ominka 3a
n/m MaxkcuManbpHa IIxama HAaIlOHAJIHLHOIO
cyMma OaiiB OaiB mkasnoro/National
grade
1. | Bigmosins Ha 200 180-200 | A Excellent Binminao
nuTanHs Nel 160-179 | B Good Hobpe
140-159 | C Good Hobpe
120-139 | 1 Satisfactory | 3amoBibHO
100-119 | E Satisfactory | 3amoBinbHO
50-99 FX Fail HesanoBinsHO
0-49 F Fail HesanoBiibHO
2. | Bigmosigs Ha 200 180-200 | A Excellent BigminHO
nuTaHHs Ne2 160-179 | B Good Jlob6pe
140-159 | C Good Ho6pe
120-139 | 11 Satisfactory | 3agoBinbHO
100-119 | E Satisfactory | 3amoBibHO
50-99 FX Fail HesanosinbHo
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0-49 F Fail HezanosinbHO
3 Bianosiae Ha 200 180-200 | A Excellent BiamiaaO
nuTanHsa N3 160-179 | B Good Hobpe
(pimenns 140-159 | C Good Jlobpe
3a1a4i) 120-139 | 11 Satisfactory | 3anoBinbHO
100-119 | E Satisfactory | 3agoBiabHO
50-99 FX Fail HezanosinbHO
0-49 F Fail HesanoBinbHO
Beporo 200 180-200 | A Excellent BigminHno
(po3paxoByerben | 160-179 | B Good Jlobpe
cepeaHe 140-159 | C Good Hobpe
3HaueHHsn cymm | 120-139 | ]I Satisfactory | 3agoBiabHO
6axiB 3a Tperoma | 100-119 | E Satisfactory | 3agoBiibHO
NMUTAHHSIIMH) 50-99 FX Fail HezanosinbHO
0-49 F Fail HesanoBineHO




XapakTepuCcTUKH KPUTEPiiB OUIHIOBAHHS 3HAHb
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Cyma
oaJjiB
/Local
grade

Ouinka €EKTC

Oninka 3a
HAIioOHAJb
HOIO
MIKAJI0K0/
National
grade

Kpurepii

180-200

Excellent

BigMinHO

AOGiTypieHT Mae TJIMOOKI MillHI 1 CHCTEMHI 3HAHHS
(dakTiB, MOHATH, 3aKOHIB, TEOPIH Kypcy Ximii Ta
yMi€ yCBIIOMJIEHO IX 3aCTOCOBYBaTH; 3HA€
XIMIYHY MOBY 1 YMi€ HEIHO KOPHUCTYBaTHCh, MOXKE
BCTAHOBJIIOBATH 3MiCTOBHO-JIOTIYHI 3B’SI3KH MIX
€JIEeMEHTaMH TEOPETHUYHUX 3HaHb, BIJIMIHHICTh
MK TOJOBHUM 1 JApPYTOPSIHUM, CYTTEBUM 1
HECYTTEBHUM; BMI€ 3aCTOCOBYBATH HAOYTTI 3HAHHS
B MMPOOJIEMHUX CUTYaIlisX.

Binmosine moBHa, MaTepian BUKIAIACHO y MOBHIN
JIOT1YHIN MOCITIIOBHOCTI JITEPATYPHOIO MOBOIO.
3amava po3B’si3aHa, BiAIOBIAb MTOBHA 1 BIATOBIIAE
YyMOBI Ta BHMOramM JIO 1ii pPO3B’s3yBaHHS.
Po3B’s13yBaHHSI pO3paxyHKOBOI 3ajadi 31iHCHEHO
y 3arajlbHOMY BWIJISIII 3 TPUBEIEHHSM OJUHHUIb
(bi3MYHUX BEJTUYHH JJO HAJICKHOT KPATHOCTI.

160-179

140-159

Good

Ho6pe

AOGiTypi€eHT Ma€e MillHI TTMOOKI 1 CHCTEMHI 3HAHHS
3 yChOTO TEOPETUYHOro Kypcy Ximii, ymie
YCBIIOMJICHO 1X 3aCTOCOBYBATH.

BigmoBigs HaOmMkeHa O BHUMOI OLIHIOBAHHS
«BIZIMIHHO», ajlé MICTUTh JEKUIbKa HECYTTEBUX
NOMWJIOK, $IKI HE€ BIUIMBAalOTh HA 3MICTOBHO-
JIOT1YHE BUKJIQJICHHS MaTepiany.

[Tpu po3B’si3yBaHHI 3a4aul JOMYILEHI HECYTTEBI
IMOMHJIKM, SKI HE€ BIUIMBAIOThL Ha KIHIEBUH
pe3yJsbTar.

AOITypieHT  3Ha€  TporpamMHUil  MaTepiai.
Homnyckae HECYTTEBI TTOMHUJIKH pu
BCTAHOB/IIOBAHHI 3MICTOBHO-JIOTIYHHMX 3B S3KIB
MiX eleMEHTaMH TEeOPETUYHHUX 3HAHB .

Bianosiaes nmoBua. [Ipu 11boMy HOMYIIEHO ABI-TPH
MMOMHJIKH, SIKI HE BIUIMBAIOTH HA 3MICTOBHO-
JIOT1YHE BUKJIAJICHHSI HACTYITHOTO MaTepiaiy.
3amaua po3B’si3aHa, ajie IUIAX PO3B’A3KY BUOpAHO
HepauioHanbHO. Ilpu  po3B’s3yBaHHI  3agaul
JIOTTYIIICH] HECYTTEBI MOMUJIKH, K1 HE BIUIUBAIOTH
Ha KIHIEBUH pe3yJIbTarT.

120-139

Satisfact
ory

3a10BJIBHO

AOITYypi€HT 3Ha€ MpOrpaMHUN MaTepian , MpoTe
JIOITyCKAa€ CYTTEBY IIOMUJIKY TIPH BHKJIAJCHHI
3MICTY YW  BCTAaHOBIEHHI  3B’S3KIB  MIiX
eIEMEHTaMH TEOPETHYHUX 3HAHb, JOMYCKae
HETOYHOCTI NpH (HOpMYJIIOBaHHI BHU3HAYEHb Ta
MIOJIOXKEHb.

[Tpu po3B’sA3Ky 3ajadi JOMYIIEHO Psii MOMMUIIOK,
BHOpAaHO HE PAIIOHATLHUMA TUISX 3HAXOJKEHHS
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100-119

mykaHoi BenuduHH.. [Ipu po3B’si3yBaHHI 3amadi
JIOTYIIEHI HECYTTEB] MOMIIIKH

AOITYypieHT 3Ha€ TPOTrpaMHUIl MaTepian, HpoTe
JIONYCKa€ CYTTEBY TIOMWIKY TIpH BHKJIAJICHHI
3MICTY YW  BCTAaHOBJCHHI  3B’S3KIB  MiX
eIeMEHTAMH TEOPETHYHUX 3HaHb, JOIyCKae
HETOYHOCTI Tpu (HOpMYJIIOBaHHI BHU3HAYEHb Ta
HIOJI0)KEHb.

Jnis po3B’s3Ky 3a1adi BUOpaHO HE palliOHATBHHNA
IIJISIX, JOOYHIEHO PSAJT CYTTEBUX MOMHMJIOK.

50-99

FX

0-49

Fail

Heszanosiib
HO

AOGiTypieHT Mae (parmMeHTapHi 3HaHHA 3 YChOTO
KypCy XiMii, MOHATIHHUI anapat HechOPMOBaAHHH,
ci1abKe BOJOAIHHA XiMiYHOIO MOBOIO.

3amaua He po3B’s3aHa. CyTTEBI TOMWIKH Yy
HANKMCaHHI PIBHAHHS 3B 53Ky (I3MYHHUX BEIUYHH
Ta OJIMHUIIL BUMIPIOBAHHSI.

AOITYpieHT HE Mae 3HaHb 31 3HAYHOI YACTHHH
HAaBYAJILHOTO Martepiajiy; IOIyCKae MPUHIMIIOBI
MOMMJIKH npu BUKOHaHHI OLBIIOCTI
nepen0aYeHuX IporpaMoro 3aB/IaHb.

AOITYpi€eHT HE po3MoYaB po3B’sI3yBaHHs 3a1a4i.






