MIHICTEPCTBO OCBITH I HAYKH YKPATHH
BIHHUILIbKUM HAIIIOHAJIbHUM ATPAPHUN YHIBEPCUTET

3ATBEPKEHO 3ATBEPKYIO
Pimenns Buenoi panu
BiHHHLBKOIO HALIOHAJIILHOTO
arpapHoro yHiBEpCHTETY

«T1Z» (XC;W 2025 p.

IMPOI'PAMA CHIBBECIJIA
3 Ximil

NiJIbFOBHX KaTeropii BCTYNHHUKIB
JUIS BCTYITy Ha HaBYaHHs JUls 3100y TTs cTyneHs 6akanaBpa, Ha OCHOBI OBHOT
3aranbHoi cepeanboi ocBitH (IT3CO) Ta HPKS (ocBiTHRO-KBaiikamiiHOro piBHs
MOJIOAILIIONO CrielianicTa, OCBITHO-TpodeciitHoro cTyneHs $paxoBoro MOJOALIOrO
GakanaBpa, OCBITHBOIO CTyIeHs MoJIoALoro 6akanaspa)
10 BiHHHIIBKOTO HaIliOHAJIBHOTO arpapHoro yHisepcutery y 2025 poui

Binuunua 2025



CmiBbecina 3 Ximii JUisi BCTYIIHUKIB HAa OCHOBI MOBHOI 3arajbHO1 CEPEIHbOI
oceitu (II3CO) Ta HPKS5 (ocBiTHBO-KBami(iKaliifHOTO PIiBHA MOJIOJIIOTO
CIelianicTa, OCBITHbO-MPO(ECITHOTO CTyneHs1 (axoBOro MOJIOAIIOro OakanaBpa,
OCBITHBOIO CTYIE€HS MOJOJALIOro OakanaBpa), sIKy BOHHM NPOXOASATh 3aMICTh
HaIlIOHAIBHOTO ~ MYJBTUIIPEAMETHOTO  TECTY  (30BHIMIHBOIO  HE3aJEKHOIrO
OLIIHIOBaHHA) 3 XIMil, HPOBOJATHCA BIANOBIAHO JI0 MPOrpamMu 30BHIIIHBOTO
HE3aJIEKHOTO OILIIHIOBAHHS pPE3yJIbTAaTIB HaBYAHHS 3 XiMii, 3100yTHX Ha OCHOBI
MOBHOT 3arajibHOi CepeIHbOI OCBITH, 3aTBEPAKEHOI HaKa30M MIiHICTepCTBa OCBITH
1 Hayku Ykpainu Big 26 uepBHs 2018 poky Ne696 https://mon.gov.ua/npa/pro-
zatverdzhennya-program-zovnishnogo-nezalezhnogo-ocinyuvannya-rezultativ-
navchannya-zdobutih-na-osnovi-povnoyi-zagalnoyi-serednoyi-osviti

I[porpamy niaroryBaau: Mopo3sosa JL.II., 'opbauyk T.B., ®ininosa H.1O.

PexomenaoBano 10 BuAaHHsi BueHoro paaorw BiHHHMIIEKOTO HaIIOHAJIBHOTO
arpapHoro yHiBepcuteTy (mpotokon Big «17» Gepesns 2025 p. Ne 9)

CXBaJIeCHO HAyKOBO-METOJUYHOIO KOMici€t0 BIHHHMIIBKOTO HaIllOHAJIIBHOTO
arpapHoOro yHiBepCHUTETY (IIPOTOKOI Bijt «14» Oepesns 2025 p. Ne 7)



https://mon.gov.ua/npa/pro-zatverdzhennya-program-zovnishnogo-nezalezhnogo-ocinyuvannya-rezultativ-navchannya-zdobutih-na-osnovi-povnoyi-zagalnoyi-serednoyi-osviti
https://mon.gov.ua/npa/pro-zatverdzhennya-program-zovnishnogo-nezalezhnogo-ocinyuvannya-rezultativ-navchannya-zdobutih-na-osnovi-povnoyi-zagalnoyi-serednoyi-osviti
https://mon.gov.ua/npa/pro-zatverdzhennya-program-zovnishnogo-nezalezhnogo-ocinyuvannya-rezultativ-navchannya-zdobutih-na-osnovi-povnoyi-zagalnoyi-serednoyi-osviti

HEPEJIIK TA CTPYKTYPA PO3AVIIB JUCIUILJIITHU

n/n

Ha3sgBa po3ainy,
TeMH

3HaHHA

IIpeaMeTHi BMiHHS Ta CIOCO0OM HABYAJIBLHOI TislJIBHOCTI

1. 3arajgbpHa ximis

11

OCHOBHI XIMI14H1
noHATT. PedyoBuHA

[lonsiTTss peyoBuHa, (i3UUHE TLIO, MaTepiai, Mpocra
pedoBMHa (MeTas, HEMETal), CKJIaJHa pEedyOBHHA,
XIMIYHUNA €JIeMEeHT; HalIpiOHIIIl YACTUHKU pEYOBUHU
— aroMm, MoOJeKyna, HoH (kaTioH, aHioH). Ckian
pe4yoBMHU  (SKICHUH, KUIbKICHMI). BasleHTHICTb
XIMIYHOTO  elleMeHTa. XiMigyHa  (HaWmpocTilIa,
ictTuHHa) 1 rpadiyHa (cTpykTypHa) (QopmysH.
®i3uune sBume. BimHOCHI aToMHA 1 MOJIEKYJIspHA
MacH, MOJIIpHA Maca, KUTbKICTh pedoBUHU. OIuHUII
BUMIPIOBaHHS KUIBKOCT1 PEUYOBHHHU, MOJISIPHOI MacH,
MOJISIPHOTO 00’€MY; 3HAYCHHS TEMIIEpaTypH W TUCKY,
SK1 BIIMOBIMAIOTh HOPMaJbHUM yMOBaM (H. Y.);
MOJISIpHUI 00’€M ra3zy (3a H. y.). 3akoH ABOTajapo;
4yiciio ABOrajpo; cepelHs BIAHOCHA MOJEKYyJspHa
Maca cymimi Tra3iB, TmoBiTpsA. MacoBa YacTka
€JIeMEHTA Y CIOJIYIII.

Cknadamu (GOPMYIU CIOIYK 3a 3HAYEHHSMH BAJICHTHOCTI
€JIEMEHTIB.

3anucysamu xiMi14H1 Ta rpadiuHi (CTpyKTypH1) popMyau
PEYOBHH.

Po3pisnamu (i3uyH1 Tima 1 peYOBHMHU; TPOCTI Ta CKIAIHI
PEUYOBUHU; €JIEMEHTH 1 MPOCTI PEUOBMHU; METAJIN 1 HEMETAIIH;
aTOMM, MOJIEKYJIM Ta HOHM (KaTiOHM, aHIOHM); (I3UYHI Ta
XIMIYH1 BJIACTUBOCTI PEUYOBHMHM; (I3UYHI SIBUIIA Ta XIMIYHI
peaxiiii; HalimpoCTilly Ta ICTUHHY (GOPMYIH CIIOTYKH.
Busnauamu BaNeHTHICTb €IEMEHTIB y OIHAPHUX CIIOTYKaX.
Ananizyeamu SKiCHUA (€I€MEHTHUM) 1 KUIBKICHMM CKJIaJ
PEYOBUHMU 32 ii XIMIYHOIO (HOPMYJIOTO.

1.2

XiMI4HA peakIrist

XiMI4Ha peakilis, cxema peakilii, XiMiYHe PIBHSIHHSI.
3akoHU 30epeKeHHSI MaCH PEYOBHUH ITiJ] Yac XIMIYHOT
peakirii, 00’€MHUX CHIBBIIHOIICHb Ta3iB y XIMIYHIN
peakuii. 30BHIIHI e(eKTH, II0 CYIPOBOIKYIOThH
ximMiyHi peakiii. IIOHATTS OKHCHHK, BiIIHOBHHK,
OKHUCHEHHS, BIIHOBJICHHS. THWNHM XIMIYHUX peaKIlii.
[IBuakicTe xiMiyHOT peakii. Karamizarop.

3anucysamu cxemu peakxilii, XIMi4H1 piBHSIHHS.

Po3piznamu Tanm peakiii 3a KUTBKICTIO peareHTiB 1 MPOIYKTIB
(peakiiii criorydeHHs1, po3Kiaay, OOMiHY, 3aMIlIEHHS), 3MIHOIO
CTYIEHSI OKUCHEHHS €JIeMEHTIB (peakilii OKMCHO-BIIHOBHI Ta HE
OKHCHO-BITHOBHI), TETUIOBUM e(deKToM (peakiiii eK30TepMiuHi,
eHJ0TepMIuHl), HampsMoM 1mepebiry (peakiii 000pOTHI,
HEO0OOPOTHI).

Busznauamu B OKMCHO-BITHOBHIN peakilii OKMCHHK 1 BiIHOBHUK,
MPOLIECU OKHCHEHHS 1 BITHOBJICHHS.
Ananizysamu  BIUIMB ~ KOHIIGHTpAIil
MOBEPXHI iX KOHTaKTy, TEMIeEpaTypH,
MIBUAKICTh XIMIYHOT peaKIii.
3acmocosysamu  3aKOH 30€peKEHHs] Mach pPEYOBUH JUIS

peareHTiB, BCINYNHU
KaTanisaTopa Ha




NEPETBOPEHHS CXEMU Peakiii Ha XiMiYyHe PIBHSIHHSL.
Buxopucmosyeamu  MeTOI  €JIEKTPOHHOTO OanmaHcy  Juis
MIEPETBOPEHHSI CXEMH OKHCHO-BIHOBHOI peakilii Ha XiMiuHe
pIBHSTHHSL.

1.3 | llepiomuunuii 3akon | [lepioguunuii  3akoH (cyyacHe (OpMYIIOBaHHSA). | PospisHamu B TEpiOAWYHIA CHCTEMI MEpioau, TpyId, TOJIOBHI
1 mepioguyHa CTpykTypa KOpPOTKOTO 1 JIOBrOro  BapiaHTIB | Ta MOOIYHI MiArPYIH; METAJIidHi Ta HEMETAJIUHI €JIEMEHTH 3a 1X
crcTeMa XIMIYHUX | MePIOJMYHOT CHUCTEMH; TEpioJH, TPYIH, MATPYHH | MOJOXKEHHIM y NepIOTUYHINA CHCTEMI.
€JIEMEHTIB (ronoBH1, noOmHi). [lopaakoBuii (atomHUil) HOMep | Bukopucmosysamu 1HOpMaIito, 3akiaJeHy B MeplogUYHIN
. 1. MenneneeBa | eneMeHTa, PO3MIIMICHHS METAJIUHUX 1 HEMETATIYHHUX | CUCTEMI, UUII BU3HAUCHHSI THUITy eJleMeHTa (MeTaliyHui abo
€JIeMEHTIB Yy TIepIOJUYHIA CcHUCTeMl, Teplojgax 1 | HEeMETAIIYHUN €NeMEHT), MAaKCUMaJbHOTO 3HAY€HHS MOro
rpynax; JyXHI, Jy>)KHO3eMeJbHI, IHEpTHI €JIEeMEHTH, | BAJICHTHOCTI, TUIy NMPOCTOi peyoBHHM (MeTasn abo HeMmerTan),
raJOreHu. XIMIYHOTO XapakTepy OKCUIIB, TAPOKCUAIB, CIIOJIYK €JIE€MEHTIB
13 I'imporenom.
Ananizysamu 3MiHH BIaCTUBOCTEH MPOCTUX PEYOBUH 3aJICKHO
Bl PO3MILICHHS €JIEMEHTIB y Tmepilojax, MiArpynax, Mpu
Mepexo/Ii BiJl 0OJTHOTO Mepioay A0 IHIIOTO.
14 Bbynosa atoma Cxman aroma (sAapo, €IEKTpOHHA O000JIOHKA). | 3anucysamu enekTpoHHI Ta TpadiuHi GopmMynIn aroMiB i
[ToHATTSI HYKJIOH, HYKJIiJ, 130TOMH, MPOTOHHE YUCIIO, | MPOCTUX HOHIB enemMeHTIB Ne 1—20, aToMiB HEMETaIYHUX
HYKJIOHHE YHCIIO, OpOiTalib, €HEPreTUYHI PIBEHBb 1 | €IeMEHTIB 2-T0 1 3-TO mepioiiB y 30y KEHOMY CTaHI.
MiapiBEeHb, CHApPEHWH 1 HECMapeHWW eNEeKTPOHH, | Busznauamu cknan snep (KUIBKICTh MPOTOHIB 1 HEUTPOHIB Yy
pamiyc aroma (mpocToro HoHA); OCHOBHHH 1 | HyKIiIl) 1 €IEKTPOHHUX OOOJIOHOK (CHEPreTHYHHUX PIBHIB Ta
30ymkeHnit  ctanu  aroma. CyTHICTH  siBMINA | MiApiBHIB) aToMiB enemeHTIB Ne 1—20.
pamioaktuBHOCTI. @opmMm S- 1 p-opOitaneit, | [lopienrosamu paaiycu aTOMIB 1 MPOCTUX HOHIB.
posMilieHHs p-opoitaneit y mpoctopi. [locmimoBHICTh | Ananizyeamu 3MiHM pajiiyciB aTOMIB y Mepiojax i miarpymnax.
3allOBHEHHS €JEKTPOHAMH CHEPreTUYHUX pIBHIB 1
mifpiBHIB B aTomax enemMeHTiB No 1—20, enekTpoHHi
Ta rpadiuHi ¢GopMyln aTroMiB 1 MPOCTHX HOHIB
eneMmeHTiB Ne 1—20.
15 XimiyHuii 38’530k | OCHOBHI ~ THNHM  XIMIYHOTO  3B’s3Ky  (MlonHuid, | Cxnadamu enexkTpoHH1 GOpPMYIH MOJEKyl, XiMiuHi dopMynu
KOBaJICHTHH, BOJHEBHIA, METaNiYHUi). | CIIOIYK 3a CTYNEHSMU OKHCHEHHS €JIEMEHTIB, 3apsiiaMu HOHIB.
XapakTepucCTUKA  KOBAJIEHTHOTO  3B’SI3KY  — | Po3pi3Hamu BaJEHTHICTD 1 CTYMiHb OKHCHEHHS €JIeMEHTA.

KPaTHICTh, €HEePrisl, MOJIAPHICTb. THUIHM KPUCTATIYHUX
IpaTok (aTOMHI, MOJEKYJSpHi, HOHHI, MeTalidyHi);
3aJIeKHICTh (PI3BMUHUX BJIACTMBOCTEH PEUYOBHHH BiJ
TUIYy KPHUCTAJIIYHUX IpaTok. EnextpoHHa dopmyna

Ob6uucnogamu CTYNiHb OKUCHEHHS €JIEMEHTA y CIOJYIIL.
Busnguamu  KpaTHICTb, MOJISPHICTD YW  HEMOJSPHICTH
KOBAJICHTHOT'O 3B 513Ky MK aTOMaMH.

Ilpoecnosyséamu TN XIMIYHOTO 3B’S3Ky B CHOJYII, (i3u4HI




MoJsieKyH. EnekTpoHeraTuBHICTh enemenTa. CTyIiHb
OKHCHEHHS €JIEMEHTA B PEYOBHHI.

BJIACTUBOCTI PEYOBHHU 3 YpaxyBaHHSAM THITYy KPUCTATIYHUX
I'paToK.

1.6 Cymimi peqoBuH. | Cymimi oxHopimaHi (po3umHM) Ta HeomHOpiHi | Ckradamu CXeMH €JIEKTPOJITHYHOI JUCOoIialii OCHOB, KUCIOT,
Po3uunun (cycnieHsis, emysbcis, MiHA, aepo3oiib). MacoBa i | cosiell; HOHHO-MOJICKYJISIDHI DPIBHSHHS 32 MOJICKYJISIPHUMH
o0’eMHa (A7 Ta3y) YAaCTKH PEUOBHMHM B CYMINI. | pIBHIHHAMH 1  MOJIEKYJSIpHI  DIBHAHHA 32  HOHHO-
Metoau  po3mineHHs ~cyMimied  (BIACTOIOBAHHS, | MOJICKYJSIPHUMU PIBHSHHSIMH.
¢bitbTpyBaHHS, UEHTPU(YTYBaHHS, BUNAPIOBAHHS, | Po3pizusamu OJHOPIMHI Ta HEOTHOPIIHI CyMilll PI3HUX THIIIB,
TIEPETOHKA). Ilonsarrs pPO34UH, PO3YMHHUK, | p030aBJIeH], KOHIIEHTPOBaHI, HACHYCHI, HEHACUYEH] PO3UNHH;
pO34MHEHa pedoBHHa, KPUCTAJIOTIAPAT, | €JIEKTPOIITH W HEEJIIEKTPOJIITH, CUJIbHI Ta cIa0K1 €JIEKTPOJITH.
€JIEKTPOJIITUYHA JCcoLialis, €JIEKTPOJIIT, | Busnauamu MOXIMBICT Iepeliry peakuii OOMIHY MDK
HEEJIEKTPOJIIT, CTYIIHb €IEKTPOJITUYHOI TUCOLIAIll], | €JIEKTPOJIITaMH B PO3UUHI.
HOHHO-MOJIEKYJSIpHE  PIBHSHHA. MacoBa 4acTka | Ananisyeamu BIUTMB OYyJIOBH pPEYOBHH, TEMIEpATypH, THUCKY
PO3YMHEHOT PeYOBMHH y po3uuHi. bynoBa Monexkynu | (A5 ras3iB) Ha iX PO3YMHHICTH y BOJ; MEXaHI3MH YTBOPEHHS
BOJM; BOJHEBMH 3B’SI30K Yy Bojl. 3a0apBiieHHs | HOHIB NHpH PO3YMHEHHI Y BOJl €JIEKTPOJIITIB HOHHOI Ta
THIMKATOPIB (yHIBEpCAIBHOTO, JAKMYCY, | MOJIEKYJISAPHOi OYTOBH.
dbeHondTaneiny, METUJIOPAaHXKY) B  KHCIOMY, | 3acmocogysamu 3HaHHS i1 BUOOPY METONY PO3AUICHHS
JTYKHOMY 1 HEUTpalbHOMY cepenoBumniax. Peakirii | omHOpimHOT @00 HEOTHOPITHOT CyMillli PEYOBHH.
0OMIHY MDXK €JIEKTPOJIITAMH Y PO3YHHI.
2. Heoprauniuna ximis
2.1. OCHOBHI KJIaCH HEOPraHiYHUX CMOJYK
2.1.1. Oxkcunu BuznauenHns, Ha3BH, Kiacudikaiis okcuaiB, XimMiuHi | Ckradamu XimMidHi (OPMYIH OKCHIB; PIBHSAHHS PEaKIlid, sKi

BJIACTUBOCTI  COJICTBOPHHUX  OKCHJIB,  CIOCOOH

n0OyBaHHS OKCHIIB

XapaKTEPHU3YIOTh XIMIYHI BJIACTHBOCTI COJIETBOPHUX OKCHIIB
(B3aeMo/Iisl 3 BOJIOIO, OKCHIAMH, KUCIIOTaMH, JIyraMu), CIIoCoOH
N00YBaHHSI OKCHUJIIB (B3a€EMO/IISI TPOCTHX 1 CKIAQAHUX PEYOBUH i3
KHACHEM, PO3KJIaJJaHHsS HEPO3UYMHHHUX OCHOB, JESKHX KHUCIOT 1
COJICH ITiJT Yac HarpiBaHHS ).

Hazusamu oxcuau 3a iXHIMH XIMIYHUMH QOpMYIamMHu.
Busnauamu dbopmynu okcumiB cepen GopmMyia CHOIYK IHIIHX
BUBYCHHX KJIACIB.

Pospizuamu neconerBopui (CO, N2O, NO, SiO) i conerBopHi
OKCHJIU (KHCJIOTHI, OCHOBHI, aM(OTEpHI).

Ilopienioéamu  3a  XIMIYHUMH  BJACTUBOCTSMH  OCHOBHI,
KUCIOTHI Ta amdoTepHi (Ha mMpukiazax oxkculiB LluHKy Ta
AJIOMIHII0) OKCHIH.

Bcmanosnioeamu 3anexHICTh BIACTUBOCTEH OKCHIIIB BiJl TUITY




€JIEMEHTA 1 XIMIYHOTO 3B’SI3KY B CITOJIYIII.

2.1.2.

OcHOBH

BuznaueHHs (3arayibHe Ta 3 TOTJISI LY
SJICKTPOJIITUYHOT JHcoIialii), Ha3BH, Kiacudikailisi,
XIMI4HI BIACTHBOCTI, CIOCOOM T0OYyBaHHSI OCHOB

Cknadamu XiMiuHI (OPMYIIM OCHOB; PIBHSHHS pEakIii, sKi
XapaKTepu3yIOTh XIMiYHI BJIACTHBOCTI JYriB (B3aeMomisi 3
KHACIIOTHUMH OKCHJaMH, KHCJIOTAaMH Ta COJIIMH B PO3YMHI) Ta
HEPO3YMHHUX OCHOB (B3a€EMOJIIS 3 KUCIIOTAMU, PO3KIaTaHHS ITi]]
yac HarpiBaHHs), crocodou oOyBaHHS JIyriB (B3a€MOJIis
JYyXKHUX 1 JIY’)KHO3EMEJIbHUX (KpIM Martiio) MeTajiB i3 BOJOIO,
OCHOBHUX OKCHUJIB JYXHHUX 1 JYXKHO3EMEJIbHHUX EJIEMEHTIB 13
BOJIOI0) ¥ HEPO3YMHHMX OCHOB (B3a€MOJIIS COJEH 13 JiyraMu B
PO34MHI).

Ha3zusamu ocHOBY 3a IXHIMU XIMIYHUMHU (HOPMYIIaMH.
Busnauamu Qopmynu ocHoB cepen GopMya CHOJYK IHIIMX
BHBYCHHUX KJIACIB.

Po3piznamu po3unHHi (JIyTH) Ta HEPO3YUHHI OCHOBH.
Ilopigniosamu XiIMI4H1 BIJIACTUBOCTI PO3YMHHUX (JIYriB) 1
HEPO3YMHHUX OCHOB.

2.1.3.

Kucnortu

Busuauenus (3araimpHe Ta 3 TOTJIS Y
€JICKTPOJIITUYHOT JucoIiaIii), Ha3BH, Kiacugikallis,
XIMI4HI BJACTUBOCTI, CIOCOOM NOOYyBaHHS KHCIOT

Crknadamu XiMidH1 (POPMYNIHM KHCIIOT; PIBHSHHS pEaKIlii, sKi
XapaKTEPHU3YIOTh XIMIYHI BJIACTUBOCTI KHCJIOT (B3aeEMOMIS 3
MeTajlaMH, OCHOBHUMH OKCHIaMH, OCHOBAMH Ta COJISIMH B
pO3unHI) Ta crnocoOu iX M00yBaHHS (B3a€EMOJIiS KHCIOTHUX
OKCH/IIB 13 BOJIOI0, HEMETAJIIB i3 BOJHEM, COJIEH i3 KHCIIOTAMH).
Hazueamu xucnoTu 3a iXHIMH XIMIYHEMH (HOPMYITaMHU.
Busznauamu dopmynmu xuciaor cepen GopMyn CHOJYK IHITUX
BUBYCHHX KJIACiB, BAJCHTHICTh KHCJIOTHOTO 3aJIMIIKy 3a
(bOpMYIIOI0 KUCIIOTH.

Pospisnamu  xucnorm  3a  ckiagoM  (OKCHT'€HOBMICHI,
OC30KCHI€HOB1), 3JIATHICTIO JI0 EJIEKTPOJITHYHOI JucoIialii
(cwitpHi, c1abKi) Ta OCHOBHICTIO.

2.1.4.

Comi

Busnauenns (3araimbpHe Ta 3 MOTJISIY
€JIEKTPOJIITUYHOT AMcoIialii), Ha3BH, Kiacudikaris,
XIMi4H1 BIACTHUBOCTI, CIOCOOH T0OyBaHHSI COJIei

Cknadamu XimMiuHi GOPMYIH CEpelHIX Ta KUCIUX COJIeH;
PIBHSHHS pe-aklii, fKi XapakTepu3yrThb XIMIUHI BJIACTUBOCTI
cepenmHix coiyied (B3ae-MOMis 3 MeTajaMH, KHUCIOTaMU —
XJIOPUHOIO, CYIb()aTHOIO, HITPATHOIO, JIyraMH, COJIIMH B
pO34MHI) Ta CMOcOOM iX H0O0yBaHHS (B3a€EMOIIS KHUCIOT i3
METajaMHM, OCHOBHUX OKCHJAIB 13 KHCJIOTaMH, KHCIOTHHUX




OKCHUJIB 3 JIyraMH, JIYTiB 13 KHCIOTaMH, COJIEH i3 KHCIOTaMH,
COJIeH 13 JIyraMu, KHCIOTHUX OKCHJIIB 3 OCHOBHUMH OKCH/IaMH,
CoJIel 13 coisiMH, coyiel 13 MeTanamu (peakuii 3[iiCHIOITh y
pO34KHAaxX), METAJIIB i3 HEMETaJIaMHu).

Haszusamu cepenni Ta KHCII COJIi 32 IXHIMH XIMIYHUMUH
dbopmynamu.

Busnauamu ¢dopMynu cepemHIiX Ta KHCIMX COJICH cepen
dbopMys CHIOJIYK IHITUX BUBUYEHHUX KJIACIB.

Po3piznamu 3a cKIagoM cepeiHi Ta KUC1 COJIL.

2.15.

AmpoTepHi
CIIOJIYKH

SBumie am@oTepHOCTI (Ha IPUKIaJaX OKCUAIB 1
T1APOKCHUIIB); XIMIUH1 BIIACTUBOCTI, CITIOCOOU
noOyBaHHS aM(QOTEPHUX T1IPOKCUIIB

Cknadamu pIBHSHHS peakuid, SKi XapaKTepU3yITh XIMIYH1
BJIACTMBOCTI OKCHAIB 1 TiApoKcuIiB AumtoMiHII0O Ta LluHKY
(B3aemMoJlisl 3 KHUCIOTaMH, JIyraMu) Ta CIOcOOM JOOyBaHHS
rizpokcuais  Amominito 1 Luuky (B3aemomis comjeil mux
€JIEeMEHTIB 13 JyramMM B pO3YMHI, aIIOMIHATIB 1 IIMHKATIB 13
KHUCJIOTaMH).

2.1.6.

['eneTn4H1 3B’S13KM MK KJIacCaMH HEOPTAHIYHUX CIIOJIYK

Cknadamu pIBHSHHS peaklid MDK HEOPraHIYHMMH CIOJYKaMH
PI3HHX KJIACiB.

Ilopisnosamu XIMI4HI BJIACTUBOCTI OKCHIIB, OCHOB, KHCIIOT,
aM(oTepHUX TIAPOKCHUIIB, COJICH.

Yemanosnrosamu 38’13k MK CKIIQZIOM 1 XIMIYHUMHA
BJIACTHBOCTSIMH OKCHJIIB, KHCIIOT, OCHOB, aM()OTEPHUX
TIAPOKCHIIB, COJICH; T€HETUYHI 3B’ A3KU MK TPOCTHUMHU
pCUYOBHHAMU, OKCHJIAMH, OCHOBAaMH, KHCJIOTaMH, aM(POTEPHUMH
T1IPOKCUIAMH, COJISIMH.

2.2. MertaJsivHi eJileMeHTH Ta ixHi cnoayku. Merauun

2.2.1.

3arajibpHi BiZOMOCTI
PO METAIYHI
€JIEMEHTH Ta
METaIHN

[TonoxeHHsT METallYHUX EJIEMEHTIB Yy MNepioaudHii
CUCTeMi; OCOOJIMBOCTI €NEeKTPOHHOI OYJOBH aTOMIB
METAJIYHUX €JIEMEHTIB, OCOOJMBOCTI METAIIYHOIO
3B’sI3Ky; 3araibHi (Pi3U4HI Ta XIMIYHI BIACTHUBOCTI
MeTaiiB, 3araibHi crnocoOu iX A00yBaHHA;, psf
aKTUBHOCTI MeTaliB; SBHUIIE KOpo3ii, crocoOu
3aXMCTy MeTajJiB Bl KOpoO3ii; CIUIaBM Ha OCHOBI
3aniza (4aByH, CTalb).

Busnauamu nonoxeHHs METaIIuHUX €JIEMEHTIB Y MepioAnyHii
CHCTEMI.

Xapaxmepu3zysamu MeTaniyHU# 3B'A30K, METaTIUH1 KPUCTATIYH1
rpaTku, (Gpi3UYHI BIACTHBOCTI METAIIB.

Po3pisnamu  wMeramiyHi Ta  HEMETaJi4HI €JIEMEHTH 3a
€JIEKTPOHHOIO OYZI0BOIO aTOMIB.

Cknaoamu  eneKTpoHHI  (GopMylIM  aTOMIB  MeETaJIiYHHMX
enementiB — Jliriro, Hatpito, Marnito, Amominito, Kamiro,

Kanbuito, depymy; piBHAHHS peakiiid, sKi XapaKTepU3yIOTb
XIMIYHI  BJIACTUBOCTI MeTalliB  (B3aeMOJisi 3  KHCHEM,




rajoreHaMH, CipKOr0, BOJOIO, PO3YMHAMH KHCJOT, JYTiB Ta
colieit) 1 ciocobu ix 100yBaHHS (BiTHOBJICHHS OKCUIIB KOKCOM,
kapOoH(II) okcumom, BogHEM, MeTanOTepMis (AITIOMOTEPMIst));
PIBHSHHS peakiiif, sKi BigOyBarOThbcs IiJ Yac BHPOOHHIITBA
YaByHY 1 CTai.

Tosacuoeamu 3anexHiCTh XIMIYHOT aKTHBHOCTI METaIB Bij
€JIEKTPOHHOI Oy/I0BHU iX aTOMIB; CyTh KOPO3ii MeTaliB; XiMidHi
NePETBOPEHHSI MiJ] Yac BUPOOHUIITBA YaBYHY 1 CTaJl.
IIpocnozyeamu MOXIMBICTb TEepelIry XIMIYHMX peakiii
METaJIB 13 BOJIOI0, PO3YMHAMH KUCIIOT, COJICH, JIYTiB.

2.2.2.

JIyxHi Ta
JTY’)KHO3EMETbH1
eIeMEHTH

XiMI4H1 BJIACTUBOCTI HATPItO, KaJIiI0, MarHiro,
KaJIBI[1I0; HAa3BH Ta (POPMYJIM HAaBaXJIMBIIINX CIOJIYK
JTY)KHHX 1JTY’KHO3EMEJIbHUX €JIEMEHTIB;
3actocyBaHHs cniosyk Harpiro, Kaniro, Marsito,
Kanpiro; xiMiuHi popmMynu 1 Ha3BU HAMBaKIMBIIINX
KaJIIHHUX JJOOPUB; TBEPIICTH BOJIH.

Xapaxmepusyeamu mnonoxenHs Harpito, Kanito, Marhito,
Kanpnito B nepioanyHiil cucreMi, (i3UyH1 BIACTUBOCTI HATPIIO
1 Kamilo, Mar"iro 1 KaJblllfo, BUAW TBEPJAOCTI BOIU —
TUMYacoBy, abo  kapOOHaTHy; TOCTIHY,  3arajbHy;
3acTocyBaHHA OKcuaiB Marnito 1 Kambiito, TigpoKcumiB
Hartpito, Kaniro, Marnir 1 Kamsitito.

Cknadamu enextpoHHi ¢dopmynun atomiB 1 HoHiB Hatpiro,
Kamiro, Marniro, KanpIiito; piBHAHHS  peakiii,  sKi
XapaKTEPHU3YIOTh XIMIYHI BJIACTUBOCTI HATPIlO, Kaji0, MarHiio,
KaJIbIIII0 (B3a€MOJIISI 3 KHCHEM, TaJIOT€HaMH, CIPKOIO, BOJIOIO),
okcuniB 1 rigpokcuaiB Hatpiro, Kamito, Marnito, Kanbiiiro;
PIBHSHHS PEakilii, sKi BUKOPUCTOBYIOTh JJIsI 3MEHIIIEHHS a0o
YCYHEHHSI TBEpJAOCTI BOAM (KUI'SITIHHAM, IOJaBaHHSIM COAU
abo BamHa).

2.2.3.

ANOMIHIA

XiMi4H1 BIACTUBOCTI, JOOYyBaHHS Ta 3aCTOCYBaHHS
AMIOMiHIIO; Ha3BU Ta (GOPMYIU HAMBAKIMBILINX
CHOJIYK ANOMIHIIO.

Xapaxkmepusyeamu TIOJIOKEHHS AJIIOMIHIIO B TEpiOaUYHIN
cuctemi, (i3UYHI BJIACTUBOCTI AQIIOMIHIIO, OKCHUIY Ta
TiApoKcuay AIIOMIHIIO, 3aCTOCYBAaHHS AJIIOMIHIIO.

Cknadamu enekTpoHHi ¢opMmynu atoMa 1 HoHa AJIOMIHIIO;
PIBHSIHHSL peakiliid, sKi XapakTepU3yloTh XIMI4Hi BJIACTHBOCTI
TIOMIHIFO  (B3a€EMOJI 3 KHCHEM, TallOT€HaMH, CIPKOIO,
pO3YMHAMH KHCIIOT, JYTiB Ta Cojieil), aM(pOTEPHICTh OKCHIY Ta
riipokcuny  AmoMmiHifo  (B3aeMojisi 3 OCHOBHHUMH  Ta
KUCJIOTHUMU OKCHJIaMU, KUCJIOTaMH Ta JTYyTaMHu).

2.2.4.

Gepym

XiMiYHI BJACTUBOCTI Ta JO0OyBaHHS 3aji3a; Ha3BH Ta
dopmynu  HaWBaxHBIIUX  crnoayk  Depymy;

Xapaxkmepusysamu  1onoxxeHHs: ®PepyMy B  TepioJUUHIH
cuctemi, (hi3MYHI BIACTUBOCTI 3alli3a, OKCHMIIB 1 TIIPOKCH]IIB




3aCTOCYBaHHJ 3aii3a Ta crosyk depymy.

@epyMy; 3acTOCyBaHHSA 3aliza Ta
¢izionoriuny poins iioHiB Depymy.

Cknaoamu enextpoHHy (opmyny aroma Depymy; pIBHIHHS
peakiiiif, sKi XapakTepU3yIOTh XIMIYHI BJIACTHUBOCTI 3aii3a
(B3aeMoisi 3 KHCHEM, XJIOpPOM, CIpKOIO, BOJSHOIO Maporo,
PO3YMHAMH KHCJIOT Ta COJIEH, pXKaBiHHA), OKCUIIB 1 T1IPOKCH/IIB
Depymy (B3aeMois 3 KUCIOTaMu), cosield Depymy (B3aeMomis 3
pO3YMHAMM JIYTiB, KHCJOT, COJiei), B3aEMONEPETBOPEHHS

cnosiyk ®epymy(1l) 1 ®epymy(I11).

cionyk  Depymy;

2.3. HemeraJiuHi esieMeHTH Ta ixHi cnoayku. Hemeranu

2.3.1. l"anorenn XimiuHl Qopmynn ¢Topy, Xiopy, Opomy, Hony; | Ckraoamu pIBHAHHS peaklid, XapakTepHUX Ui  XJIOPY
XiMi4H1 QopMynu, Ha3BU Ta (I3UUHI BIIACTUBOCTI | (B3aeMOJisi 3 MeTalaMM, HEMeTallaMd, BOJIOI0), TIIpOreH
HaWBaXJIMBIIIUX  CHOJYK TaJOreHiB  (TIOpOreH | XJIOpUAY 1 XJIOPHAHOI KHUCIOTH (B3aEMOIsl 3 MeTajlaMu,
XJIOpUIy, TaJOreHiOIB METaJIYHUX €JIEMEHTIB); | OCHOBHUMHU OKCHJIaMH, OCHOBaMH, aM(pOTEPHUMHU CIOJyKamH,
cocobu a00yBaHHS B JabopaTopii Ta XIMIUHI | COJSIMH); PIBHSHHS peakiii 1oOyBaHHS TiApOTeH XJIOPHUIY B
BJIACTUBOCTI T'IPOTEH XJIOPUAY 1 XJIOPUIHOT KUCIOTH; | JlabopaTopii.
HaWBa)KJIMBIII TaJTy31 3aCTOCYBaHHS XJIOPY, TiIporeH | [lopieurosamu XIMIYHY aKTHBHICTh TaJIOTEHIB.
XJIOpUAY, XJIOPHIAHOI KHUCJIOTH; SIKICHA peakuis misi | Xapaxmepu3zysamu HaWBaKIIUBIIII rady3i 3aCTOCYBaHHS XJIOPY
BUSIBJICHHS XJIOPUA-10HIB. (1K OKMCHHKa, y BHUPOOHHMIITBI OpPraHIiYHUX 1 HEOPraHiYHHX
PEYOBHUH), TIAPOTEH XJOpUIY, XJIOPUAHOI Kuciaoth (y
BUPOOHHMIITBI IIaCTMac, IS 100yBaHHS XJIOPHIIB), XJIOPHIIB
(HaTpii XJIOpUAY — XapyoBOi MpHUIIpaBH, ISl A0OyBaHHS
XJIOpY, HATPIr0, HATPil TIAPOKCHUY, COMIH).
3acmocosysamu 3HaHHSA AN BUOOPY crocoOy BHSIBICHHS
XJIOPU-10HIB Yy PO3YHHI.
2.3.2. | OkcureH 1 Cynbdyp | Ximiuni  ¢GopMynud KHUCHIO, O030HY, Cipku Ta | Ckradamu PpIBHAHHS pEaKIliid, XapaKTepHUX JUIS KHCHIO

HaiiBaxmuBimux crnonyk Oxcureny 1 Cynbdypy;
¢i3uyH1 Ta XIMIYH1 BJIaCTUBOCTI KUCHIO, O30HY, CIPKH,
okculliB Cynbypy, CyabpaTHOI KUCIOTH, Cyab(aTiB;
cnocobn  noOyBaHHS KHUCHIO B  Jaboparopii;
HallBa)XJIMBILII Traily3l 3aCTOCYBaHHS KHCHIO, O30HY,
cipkd, cynb(aTHOI KHUCIOTH Ta cynb(daTiB; sKiCHa
peaxiiis /Ui BUSABIICHHSA Cylb(]ar-i0HIB.

(B3aemMozis 3  MeTajaMH,  HEMeTallaMH,  CIIOJyKaMH
HEMETaTiuyHuX eeMeHTiB 3 ['imporeHom), cipku (B3aeMomis 3
MeTajlaMM, JesIKMMHM Hemeraigamu), okcuaiB  Cynbdypy
(B3aeMOJis 3 BOJOI, OCHOBHUMH OKCHJIAMH, OCHOBaMH),
cynb(aTHOT KHUCIOTH (B3a€MOJIs 3 MeTajllaMH, OCHOBHUMH
OKCHJIaMH, OCHOBaMH, aM(OTEPHUMH CIIOJYKaMH, COJIIMN);
PIBHSHHA peakiii J0OyBaHHs KHCHIO B Ja0opaTopii, yTBOPEHHS
1 po3KJIay 030HY.

Ilopienioeamu ckiaji, XIMIYHY aKTUBHICTh KUCHIO 1 O30HY.




Xapaxmepu3sysamu HalBaXJIUBIIII Taly31 3aCTOCYBaHHS KHCHIO
(sx oKUCHUKA), 030HY (3HE3apaKEHHS BOJH), CIPKH (100yBaHHS
cynb(aTtHOl  KUCIOTH; BHUPOOHHMLTBO TYMH, CIPHHUKIB,
NpOTH3aMaJbHUX  TperapariB,  KOCMETUYHHX  3ac00iB),
cynb(aTtHOi KUCIOTH (BUPOOHUITBO MiHEpAITbHUX JOOpUB,
BOJIOKOH) Ta cynbdariB (rinc — y OyAIBHHIITBI, MEIWIUHI,
MIIHUH Kyrmopoc — i OOpOThOM 31 IIKIJHUKAMH POCIHH,
NPOTPABJICHHS JICPEBUHH).

3acmocosysamu 3HaHHA [UI1 BHOOpPY cIOCOOY BHSIBICHHS
KHCHIO Ta Cyib(aT-10HiB (y pO34HHI).

2.3.3.

Hirporen 1 ®ocdop

XiMiyHl QopMynu a3oTy, OLIOro 1 YEpBOHOTO
dbochopy, HaWBaxkIUBIIUX crnoayk Hitporeny i
®docdopy; Gi3WUHI Ta XIMIYHI BJIACTHBOCTI a30TYy,
6i1oro 1 uepBoHoro ocdopy, Hirporen(ll) oxcuny,
uirporer(IV) okcuny, pochop(V) okcuny, amoHiaky,
CoJied aMOHIl0, HITPaTHOi KHUCJIOTH, HITPATIB,
oprodocdarnoi kucimotu, oprodocdaris; crocodu
noOyBaHHS aMOHIiaKy, HiTpaTHOI Ta oprtodocdarHoi
KHCJIOT Yy JabopaTtopii; HaWBaXIUBImII ramysi
3aCTOCYBaHHS a30Ty, aMOHIaKy, HITpATHOI KUCJIOTH,
HiTpaTiB, oprodochaTHOi KHCIOTH, opTodocdaTis;
SIKICHI peakiii i BUSBJICHHS MOHIB aMOHIIO Ta
oprodocdar-ioHis.

Cknadamu pIBHSHHS peakuUid, XapakTepHUX I a30Ty 1
dochopy (B3aemomiss 3 MeTalaMH, ICIKHMH HEMETalaMH),
aMoOHIaKy (B3a€EMOJIS 3 KHCHEM, BOJIOIO, KHCJIOTaMH), COJICH
aMOHII0 (B3aeMOis 3 JIyraMu, COJISIMH), HITPAaTHOI KHCIIOTH
(B3aeMofisi 3 MeTaJlaMH, OCHOBHHMH OKCHIAMHU, OCHOBaMH,
amdoTepHUMU criodykamu, cosisimu), HitporeH(IV) okcuay Ta
dochop(V) oxcumy (B3aemomis 3 BOJOK, OCHOBHHUMU
OKCHJIaMH, OCHOBamHu), opTodocdarHoi kuciotu (B3aEMomis 3
MEeTaJlaMHi, OCHOBHMMH OKCHJIaMH, OCHOBaMH, COJIIMH);
PIBHSHHS pEaKilii, sKi XapaKTEPHU3YIOTh B3a€EMOIEPETBOPECHHS
cepenmHix 1 kucaux opTtodocdaTiB; PpIBHIHHSA — peakiin
TEPMIYHOTO pO3KJIATy COJICH aMOHiI0 (XJIOpUAY, HITparty,
KapOOHaTy Ta TiApOTeHKapOOHATy) Ta HITpPaTIB; PIBHIHHSA
peakiiii n1o0yBaHHS aMOHIaKy, HiTpaTHOi Ta opTodochaTHOI
KHCIIOT y JJabopaTopii.

Xapaxmepuzysamu cxian i 0ynoBy npoctux pedoBuH @ochopy
(¢epBoHoro i Oimoro docdopy), HalBakIMBINI Tramy3i
3aCTOCYBaHHS a30Ty (BUPOOHHUIITBO aMOHIaKy, CTBOPCHHS
HU3BKUX TEMIIEpaTyp), amoHiaky (J100yBaHHA HITPaTHOT
KHUCJIOTH, BHUPOOHUILITBO JOOpHB, HAIIATUPHOTO CIHUPTY),
HITpPAaTHOI KUCIOTH (BUPOOHMITBO J0OpUB, BHOYXOBHX
PEUYOBHH, HITPOICHOBMICHUX OpraHIYHMX CIIOJYyK), HITpaTiB
(BUpOOHULTBO NOOPUB, BUOYXOBUX PEUOBHH), OpTOodochaTHOl
KUCJIOTH Ta opTodocdaTiB (BUPOOHHULITBO JOOPUB).
Ilopienioéamu XiMiYHY aKTUBHICTh @30Ty, Y€PBOHOTO 1 6L10T0




bocdopy.
3acmocoeysamu 3HaHHS UIL BUOOpPY crmocoOy BUSBICHHS
aMOHIaKy, HOHIB aMOHII0 Ta oprodocdar-ioHiB (y po3unHi).

2.3.4. | Kap6on i Cumimiii [pocti peuoBunn KapOony; ancopouis, aacopOuiitai | Ckraoamu piBHSHHS peakiiid, XapaKTepHUX IS BYIJICHIO 1
BIIACTHBOCTI ~ aKTHMBOBAHOTO  BYTULISL;  XIMIYHI | CHUIIiFO (B3a€EMOJIIS 3 AKTUBHUMH METaJaMH 1 HEMETaJaMH,
dopmynmu  HaiiBaxiuBimMX crnoiayk KapOoHy 1 | okcumamu —MeTamiyHMX — eneMeHTiB), kapOoH(Il) oxcumy
Cuniriro; ¢i3W4Hi Ta XIMiYHI BIACTUBOCTI BYIJICIIO, | (B3a€MOJIiI 3 KHCHEM, OKCHIAMHU METAJIYHUX CIIEMEHTIRB),
cuiiriro, okcuaiB Kapoony, kapoonatis, cumitiii(1V) | kapoou(IV) okcuay (B3aemomis 3 BOJOK, OCHOBHUMH
OKCUJY, CHJIIKATHOT KHCIIOTH, CHJIIKaTIB; CIOCOOM | OKCHIaMH, JiyraMu, Byrienem), cumuii(IV) oxkcuny (B3aemoist
noOyBanHs okcuaiB KapObony B  maboparopii; | 3 OCHOBHMMH OKCHJAaMH, JIyraMH); pIBHSHHSA pPEaKIii
HaWBaXIMBILII T'aTy31 3aCTOCYBaHHS anMasy, rpadiry, | B3aEMONEPETBOPEHHS  CepeHIX 1 KUCIMX  KapOOHAaTIB,
AKTHBOBAHOTO BYT'ULJIA, OKCHU/IIB Kapbony, | TepMmidyHOro po3kiany KapOOHAaTiB 1 TiIporeHkapOoHaTIB,
KapOOHaTIB, riporeHkapOOHaTIB, cuinii(1V) | nooyBanns okcuais Kapoony B maboparopii.

OKCHUJY, CWJIIKaTiB; SKICHI peakuii uis BUsBIEHHS | Xapakmepuzyeamu ckiaj, OynoBy 1 (Ii3W4HI BIACTUBOCTI
KapOOHaT- 1 CUITIKaT-10HIB. npoctux pedyo-BuH KapOony (rpadir, anma3z, kapOiH),
HalBaXUIMBILIl Tady3l 3acTocy-BaHHS anMasy (y pi3albHHX 1
nuripyBalbHUX — IHCTpYMEHTax), Tpadity (y BUPOOHHUIITBI
OJTIBIIIB, €JICKTPO/IIB), aKTUBOBAHOTO BYruUII (B MEIUIIMHI, y
npoTHrasax, JJig O4MINeHHsS Bonu), okcuaiB Kapbony (CO sk
BimHOB-HUK, CO2 — y BUPOOHUIITBI COJHU, IYKPY, Ta30BaHUX
HAIIOiB, HAITOBHIO-Ba4 BOTHETACHHKIB), HaTpii
rigporeHkapoonary, kapOonatiB Kambiito Ta  Harpiro,
cuminii(IV) okcuay (BUpOOHUIITBO CKJIa, OYJAiBEIbHUX MaTepi-
ajiB), CWIIKATiB (CKIAIOBI IEMEHTY, KEpaMmikd, IOPIICIISHH,
pinKe CKJI0).
3acmocosysamu 3HaHHSA AN BUOOPY crocoOy BHSIBICHHS
kap6oH(I'V) okcuay, kapOoHat- 1 CHIIKaT-10HIB (Y pO3UUHi).
3. OpraniuHa ximist
3.1 Teopernuni ocHoBH | HaiiBaxkIMBIIII €JIEMEHTH-OPraHOTE€HHU, OPraHiuHi Busnauamu naiBaxnusiiii enementu-oprasorenu (C, H, O, N,

OpraHivHOT XiMil

CHOJIyKH; PUPOJIHI Ta CHHTETHYH1 OpraHiyHi
CTIOJTYKH.

S, P).

Po3pizuamu 3a XapakTepHUMHU O3HaKaMM HEOpraHiuHi M
OpraHiuHi CHOJYKHM, MPHUPOJHI Ta CHHTETUYHI OpraHiyHi
CHOJIYKH.

MonexkynsipHa Oy/10Ba OpraHiYHMX CIIOJIYK. XIMIYHHHA
3B’A30K Y MOJIEKYJIaX OPTaHIYHUX CIIOJIYK: €Hepris,

Xapaxkmepusysamu KpaTHICTb, MOJSPHICTb a00 HEMOJIAPHICTD
KOBAJIEHTHOT'O 3B’S3Ky B MOJIEKYJaX OpraHiYHHX CIOJYK, O- 1




JIOBXKMHA, IPOCTOPOBA HAPAMIICHICTbD, MOJIIPHICTB.
6-3B 530K 1 7-3B’s130K. OJMHApHMIA, KpaTHI
(oABIHHUH, MOTPIHNI), apOMATHUYHUHA 3B’ SA3KH.

T-3B’5130K 32 CIIOCOOOM YTBOPEHHSL.

Ilopientoéamu OOWMHAPHI, TOJBIHI, MOTPiIHI Ta apoMaTUYHi
3B’A3KM 3a CHEPri€l0 1 JOBXHUHOIO Ta MPOCTOPOBOIO
HANPSMIICHICTIO.

Ananizysamu peaklidHy 3JaTHICTh OPraHIYHUX CIOJYK 13
PI3HUMH THIIAMH 3B SI3KIB.

I'i6puam3arist e1eKTpoOHHUX OopOiTanel aToma
Kap6omry; sp-, sp2-, sp-ri6pum3artii.

Busnauamu Ttunm TiOpuam3aiii Ta MPOCTOPOBY OPIE€HTAIIIO
riOpuHUX eNeKTpOHHUX opOitaseir aromiB Kapbony B
MOJIEKYJIaX OpraHiYHUX CIIOJIYK.

Knacuoikatiist opraHiyHMX COJIYK 3a OyZ0BOIO
KapOOHOBOT'O JIAHIIIOT'a 1 HASIBHICTIO XapaKTePUCTHYHUX

(pyHKIIOHATBHUX) TPYII.

Knacughixysamu opraniudi croiyku 3a 0yJ0BOIO0 KapOOHOBOTO
JaHIIOra Ha HACHYEHl BYIVIEBOJHI AalMKIIYHOI OYIOBH —
aJIKaHW, HEHACUY€H1 BYTJIEBO/HI allUKIIYHOT OYZ0OBH — AJIKEHH,
IKIHA;, IMKIIYH] BYTJICBOJHI — UMKIOAJIKAHW Ta apeHu; 3a
HasIBHICTIO XapakTepUCTUYHHUX ((QYyHKIIOHAIBHUX) Tpyln Ha
crupTH, (EHOJ, TaJOreHOANKaHW, aJbJCTiIH, KapOOHOBI
KUCJIOTH, €CTEPU, aMIHU, AMIHOKUCIIOTH.

SBuIIIe TOMOJIOT11; TOMOJIOTH, TOMOJIOTTYHUH PSIJI,
romoJioriyHa pizauns. Kimacu opraniyHux CroJyK.
3aranbHi (GOPMYIH TOMOJIOTTYHUX PAJIIB 1 KJIaciB
OpraHIYHHUX CITOJYK.

Busnauamu roMOJIOTH BYTJIEBOIHIB Ta X MOXITHUX.
Po3piznsamu roMOJIOTT4HI PSIAM 1 KITACH OPTaHIYHUX CIOJTYK.
Yemanosnwsamu — BiAMOBIAHOCTI  MDK — TPEICTaBHUKAMU
TOMOJIOTIYHUX PAMIB Ta iX 3araJbHUMHU (PopmMyiaaMu, KilacaMu
OpraHiYHUX CTIOJIYK Ta ix XapaKTePUCTUIHUMHU
(byHKITIOHATPHUMH ) TPYTIAMH.

[ToHATTSI MIepBUHHMK (BTOPUHHUMN, TPETUHHHH,
yeTBepTUHHUI) aToM KapOony.

Busnauamu y Momnexynax OpraHiyHUX CIOJYK pi3HOi OynoBu
MEpBUHHUNA, BTOPUHHUN, TPETUHHUMN, YETBEPTUHHUN aTOMH
Kap6omny.

HOMeHKJ'IaTypa OpFaHi‘IHI/IX CIIOJIYK.

Hazusamu opraniyHi COIYKH 32 CTPYKTYPHUMH (POpMYIaMH,
BUKOpHCTOBYIOUM HOMeHKIaTypy |UPAC.

Cknadamu CTPYKTYpHi (GOPMYIIH OPraHIiuHUX CIIOIYK 3a
Ha3BaMM 3TigHO 3 HoMeHKJIarypoio IUPAC.

SBuie i3oMepii, i30MepH, CTPYKTYpHA Ta MIPOCTOPOBA
(reomeTpuuHa, ab0 yuc-mpawnc-) i3oMepis.

Busnauamu 13oMepu 3a CTPYKTYpHUMH (POpMYTaMHu.
Po3piznamu cTpyKTypHIi Ta IPpOCTOPOBi (reoMeTpuuHi, abo yuc-
1 mpamc-) 130MepHu.

Yemanosnosamu BIIMIHHOCTI MDK 130MepamMHu 1 TOMOJIOTaMuU
3a: SIKICHUM 1 KUIBKICHUM CKJIaJIOM, OyJTOBOIO MOJIEKYI.

B3aemuuii BB aromiB abo Ipyn aToMiB y

Ycemanoeniosamu 3B’s130K MK OyZOBOIO 1 BIACTUBOCTAMHU




MOJIEKYJIaX OPraHIYHUX CHOTYK.

OpraHiYHUX  CHOJYK 3  ypaxXyBaHHAM  IEpPEpO3MOJIUTY
€JIEKTPOHHOI T'YCTHHM Ha TNPHUKIagax IporeHy (MpUeaHaHHS
TQJIOTCHOBOJHIB Ta BOJAM 3TiAHO 13  TpaBWwiIoM B.
MapkoBHUKOBA); CIUPTIB (MOIOHICTH 10 KHUCIOT); (EHOTY
(KUCJIOTHI BJIACTUBOCTI, 3JATHICTH JI0 PEAKI[IA 3aMIlICHHS Y
OCH3CHOBOMY KUIbIIl); HACHYCHHX OJHOOCHOBUX KapOOHOBHX
KUCJIOT (KHCJIOTHI BIIACTHBOCTI), aMiHIB (OCHOBHI BJIIACTHUBOCTI,
3aTHICTh AHUIIHY J0 peaklid 3aMilleHHs Yy O€H3eHOBOMY
KUTBII1).

Amnanisygamu  XiMiuHy ~ OyJOBY  OpraHiyHUX  CIIOJYK,
BUKOPUCTOBYIOYH OCHOBHI moJioskeHHs Teopii O. bytieposa.
Ilpoenosyeamu  peakiiiiHy 3AaTHICTh OPTaHIYHUX CIIOJYK,
BUKOPHCTOBYIOUM TIOHSTTS TPO B3a€MHHU BIUTUB aTOMIiB a0o
TPy aTOMIB Y MOJIEKYJIax.

Knacuikanis XIMIYHUX peakiiif B Opranidii ximii
(peaxitii mpueIHaHHS, 3aMIIIEHHS, 130MepHu3aIlii).

Knacughixysamu peakiii 3a ydacTI0O OpPTraHIYHHUX CIIOJYK
(3amillieHHs, IPUEIHAHHS, BIIIICIUICHHS, 130Mepu3arrii).
Yemanosnrwsamu 38’43k MK OyJOBOIO MOJIEKYJT OPraHidYHUX
CITOJIYK Ta iX 3JaTHICTIO BCTYIATH B PEaKIIii MEBHOTO THUITY.

3.2. ByrueBojani

3.2.1.

AJkanu

3aranpHa (Qopmyna ankaHiB, iX HOMEHKJIATypa,
13oMepis, OymoBa MoJiekyn, (i3UYHI Ta XIMidHI
BJIACTHUBOCTI, CIOCOOU MOOYBaHHs, 3aCTOCYBaHHS.

Haszueamu mnepmri 10 mpeAcTaBHUKIB TOMOJIOTIYHOTO PSy
ankaHiB 3a HomeHKJIaTypoto IUPAC.

Ckradamu MOJEKYJSPHI Ta CTPYKTYpHI (OpPMYJIH alKaHIB;
PIBHSHHS PEaKIlif, 10 XapaKTEPHU3YIOTh XIMIYHI BJIACTHBOCTI
aJKaHiB (peakilis 3aMileHHs Ha MPUKIIAJll XJIOPYBaHHS METaHy,
NIOBHE OKHCHEHHS aJIKaHIiB a00 YaCTKOBE OKHCHCHHS METaHY,
TEPMIUHUN PO3KJIAI METaHy, KPEKiHT, i3oMepu3allis ajJKaHiB),
nabopaTtopHuii crocid 100yBaHHS METaHy.

Ioscuiogamu aBuIe SP>-ribpuan3anii eneKTpoHHUX opoOiTaneit
atomiB KapOoHy B MoJieKkynax aakaHiB.

Tlopieurosamu (Gi3ndyHI BIACTUBOCTI AlKaHIB HA TPHKIAML iX
TeMIepaTyp KUIIHHS 1 [UTaBJICHHS.

Ob6rpynmosgysamu 3aJIeKHICTh MDK arperaTHUM CTaHOM 3a
HOpPMaJbHUX YMOB, TeMIepaTypaMH IUIaBICHHS 1 KHUIIHHS
aNKaHIB Ta 1X BIJHOCHOIO MOJIEKYISPHOI Macolo; 3/IaTHICTh
QIKaHIB JI0 PEaKIliii 3aMilleHHs 3a eJEKTPOHHOI OyI0BOIO




MOJIEKYJ,  3aCTOCYBaHHs  alKaHiB  (MajguBO,  MajbHE,
PO3UMHHMKH, JOOYBaHHS Caxi, BOJIHIO, TaJOTCHOAJIKAHIB)
iXHIMHU BIIaCTUBOCTSIMHU.
Yemanoenosamu  3B’s3km - MK OyJOBOIO  MOJIGKYT 1
BJIACTUBOCTSIMU QJIKAHIB.

3.2.2.

AJKeHun

3aranpHa (QopMyna auKeHiB, iX HOMEHKJIATypa,
i3oMepisg, OyaoBa MOJIEKYJN, XIMi4HI BIIACTHBOCTI,
criocobu 100yBaHHS, 3aCTOCYBAaHHS; SIKICHI peakiii
Ha MOJABIMHUMN 3B'I30K.

Busnauamu  CTpyKTypHi i30MepH ajkeHiB 3a OyIOBOIO
KapOOHOBOTO JIAHIIIOTA, PO3TALTYBAaHHSIM IOABIHHOTO 3B’S3KY;
MDKTPYNOB1  (aJKEHW 1 IUKIOAJKaHH) Ta IPOCTOPOBI
(reomeTpuyHi, a00 yuc-mpawuc-) 30MepHu.

Haszueamu ankenu 3a HomeHknatyporo |UPAC.

Cknadamu MOJNEKYISpHI, CTPYKTYpHI (OPMYNIH aJKEHIB;
PIBHSIHHSL peak-1iid, M0 XapakTepu3ylTh XIMIUHI BJIACTHUBOCTI
e€TeHy Ta mporeHy (peakilii MpueTHAHHS BOJHIO, TaJOTEHIB,
rajoreHOBOHIB, BOJM; TOJIMEpHU3aIlisi, YaCTKOBE OKHWCHEHHS
€TeHy Ta TIOBHE OKHCHEHHS aJKeHIB), MPOMHCIOBI Ta
nabopatopHi ciocodu 1oOyBaHHS aJKeHIB (TEPMIYHHMM KPEKIHT
aJKaHiB, JETIAPYBaHHS aJKaHIB, Jeriiparailisi HaCUYCHUX
OJHOATOMHHUX CHUPTIB, B3a€EMOJiA TaJlOTEHOAJKaHIB  3i
CIIUPTOBUM PO3YMHOM JIYTy, peEakilii aJKIHIB 3 BOJHEM),
n00yBaHHSI €TEHY B J1JaOOpaTOPii.

IToscniosamy SBUIIE SP>-TiOpHAN3allil eIEKTPOHHUX opbiTaneit
atomiB KapOoHy B MoJIeKyiax ajaKeHiB.

3acmocosysamu 3HaHHA AJ11 BUOOPY CIIOCOOY BUSIBIICHHS €TEHY
(B3aemomiss 3 OpPOMHOIO BOJIOIO, BOJHHUM PO3YMHOM Kaliit
NepMaHTaHaTy), aJIKeHIB (B3a€EMOIis 3 OPOMHOIO BOJIOIO).
Obrpynmosysamu  3aCTOCYBaHHsSI ~ alKEHIB  (BHPOOHHUIITBO
MOJIIETHIICHY, TOJIMPOMNUIEHY, €TaHody, [,2-AuXJIopoeTany)
iXHIMH BJIIaCTUBOCTSIMH.

Yemanosnosamu 38°s13ku Mik OyIOBOIO Ta 3aTHICTIO alKEHIB
JI0 peakxiliii mpueaHaHHs.

Amnanizyeamu TpPUENHAHHS TaJOT€HOBOAHIB Ta BOAU IO
IPONEHy 3TiTHO 3 MEepPepo3NOAUIOM €JIEKTPOHHOI T'YyCTHHHM B
MoJiekyi (mpaBuio B. MapkoBHHKOBA).

3.2.3.

AnKiHM

3aranpHa (¢opMmyna aIKiHIB, IX HOMEHKIATypa,
i30Mepisg, OymoBa MOJEKY; XIMI4HI BJIACTHBOCTI Ta

Busnauamu  CTPYKTypHI 130MepHM aJjKiHIB 3a OyJOBOIO
KapOOHOBOTO JIAHIIIOTa, PO3TAIIYBAHHSAM NOTPIHHOTO 3B’ SI3KY.




crocoOu NO0OyBaHHS €THHY, 3aCTOCYBAaHHS; SIKICHI
peakiiii Ha TOTpIHHUI 3B'SI30K.

Ha3zusamu ankinu 3a Homenknarypoto IUPAC.

Cknaoamu MOJIGKYJSIpHI Ta CTPYKTYpHI (HOpMYyNH aJKiHiB;
PIBHSHHS peakiiii, M0 XapaKTepU3YIOTh XIMi4HI BIACTHUBOCTI
aneTwieHy  (peakuii = NpUETHAHHS  BOJHIO,  TaJlOTCHIB,
rajoreHoBoHiB, Boaum (peakmis M. Kydeposa); peaxumii
3aMilIeHHs — B3a€EMOJIA 3 HATpiEM, aMOHIAYHUM PO3UYMHOM
aprentyM(I) oxcunmy; TpuMmepH3alisi alUETUIEHY, IOBHE
OKHCHEHHS QJIKIHIB 1 4YacTKOBE OKHCHEHHS alleTHIICHY),
MPOMHUCIIOB] Ta J1abopaTopHi crocoOu J0O0yBaHHS aleTHIICHY
(TepMIUHUI PO3KJIaa METaHy, B3a€EMO/IS KaJbI1i alleTUIIeHITY 3
BOJIOI0, peakuis 1,2-auxiopoeraHy 31 COUPTOBUM PO3UMHOM

JYTy).
Ob6rpynmosgysamu 3acTOCYBaHHS alleTUIIEHY (Ta30Be pi3aHHS 1
3BapOBAHHS MeETaliB; noOyBaHHS BIHUIXJIOpUAY,

MOTIBIHUTXJIOPHUIY, OITOBOTO aibJAETiAY), 3YMOBIIEHE WOTO
BJIACTHBOCTSIMH.

Toscuwsamu sBuie SP-TiOpuaAM3aIii eIESKTPOHHUX OpOITaNIeH
atomiB KapOoHy B MoJieKynax ajkiHiB.

3acmocoeysamu 3HaHHS UIE BUOOpPY CrOCOOy BUSIBICHHS
arneTuseHy (B3aeMo/lisi 3 OPOMHOIO BOJIOIO, BOJHUM PO3YHMHOM
KaJlii TIepMaHTaHaTy, aMOHIa4HUM po3urHOM apreHTyMm(I)
OKCHJY), aJIKIHIB, 1[0 MICTITh y cKiaai Mosiekya C—H 3B’s3ku
(B3aemoniss 3 OpOMHOIO BOJIOKO, AMOHIAYHUM PO3YUHOM
aprearym(Il) okcuny).

Tlopienosamu peakiiiiHy 3JaTHICTh €TEHY 1 €THMHY B PEaKI[isIX
NIPUETHAHHS.

Yemanosniosamu 38’5130k MK OylOBOIO Ta  3MIaTHICTIO
aIleTUIICHY JI0 PEaKIIii MPUETHAHHS, 3aMIlllCHHSI.

3.2.4.

ApomaTuyHi
BYTJICBOHI.
benzen

3aranpHa (opmyna apeHiB TOMOJOTIUYHOTO Py
OenzeHy. bynoBa, BIacTUBOCTI, criocoOu A0OYBaHHS
OeH3eHy; MOHATTS MpO apoMaTU4yHi 3B’SI3KH, OT-
€JIEKTPOHHY CHCTEMY.

Cknaoamu MONEKYJISPHY Ta CTPYKTYpHY (GopMynu OeH3eHY;
PIBHSIHHSI peakilii, 10 XapaKTepH3YIOTh XIMI4HI1 BIACTHUBOCTI
OeH3eHy (peakiii 3aMiIIeHHs 3a y4acTIO TaJOreHiB, peakiii
NpUETHAHHS — TiIpyBaHHS Ta xyopyBaHHs (NV), OKHCHEHHS),
noOyBaHHS ~ O€H3€HY B  NIPOMHCIOBOCTI  (KaTamiTUYHE
JETiIpyBaHHS  TeKcaHy,  IMKJIOTeKcaHy,  TpUMepHu3allis
ALETHIEHY).




Po3piznamu neHacu4eHi Ta apoMaTHYHI BYTJICBOIHI.
Ioscuioeamu ssuiie SP>-TiGpuau3alii eleKTpOHHUX opbiTaneii
atomiB KapOoHy B MoJiekyni OCH3eHY, CTIHKICTh OCH3CHY 10 i
OKHMCHHKIB Ta OTO 34aTHICTh A0 PEaKiiil 3aMileHHS.
Ilopientoeamu 3B’s3ku Mk aromamu KapOoHy B MoJiekynax
OcH3eHy, allkaHIB 1 alKeHIB, peaKIiiHy 37JaTHICTH OEH3eHy,
QJIKaHIB 1 AJIKEHIB y PEaKIifAX 3aMileHHs Ta OKHCHEHHS.

3.2.5. | Ilpuponni mxepena | Hadbra, mpupomnuii Ta cymyTHii HadToBUU Ta3w, | Hasueamu MpoayKTH TIepepoOKn HadTH Ta KaM’ SHOTO BYTLILIS.
BYIJIEBOJHIB Ta iXHs | BYTULIA, iX CKJIAJ; KPEeKIHT 1 apomarusauis Hadptu ta | Hasooumu npukiaou BUKOPUCTAHHS MPUPOTHOI BYTJIEBOJHEBOT
nepepoOka Ha(TONPOAYKTIB, JETOHAIIiHA CTIMKICTh OEH3UHY, | CAPOBUHHU SIK JKEpelsia OpraHiyHUX CIOJIYK.
OKTAHOBE YHMCJIO0; TiepepoOka Byruwis, npobnemu | Ckradamu PpIBHSHHS peakiliif, 0 BiIOyBalOThCS MiI Yac
NoOyBaHHS ~ PIAKOTO TAJIBHOTO 3 BYTUUISL Ta | CHAJIOBAHHS MPUPOIHOTO Tasy.
IbTEPHATUBHUX JKEPET. Po3piznamu peaxuii, siki BigOyBarOThCsA MiJ 4Yac KPEKIHTYy Ta
apomaTu3allii ByTrJIeBOJIHIB.
Ilopigniosamu neToHaIIHY CTIMKICTh OEH3UHIB 3 ypaxyBaHHSIM
1X OKTAaHOBUX YHUCEI.
3.3. OKCHMTeHOBMIiCHi OPraHiYHi CIIOJYKH
3.3.1. Crouptu XapakrepuctuyHa ((yHKIIOHABHA) Tpyma CHOUPTIB. | Buznauamu CTPyKTypHI 130ME€pU OJHOATOMHHUX HACHYEHUX

Knacudikamiss  crnupTis. 3arampHa  QopMmyiia
OJIHOATOMHUX  HACHYEHUX  CHHPTIB.  Bymoma,
HOMEHKJIaTypa, 130Mepis, BIJIACTUBOCTI, CIOCOOH

noOyBaHHS Ta 3acTOCyBaHHsA. [IOHATTS Mpo BOAHEBUI
3B’SI30K.

CrupTIiB 32 OyIOBOIO KapOOHOBOTO JIAHITIOTA, PO3TAlTyBaHHSIM
T1IAPOKCHIIBHOT TPYIH Ta MDKKJIACOBI 130MepH (€TepH).
Hazueamu  OnHOATOMHI  HACHYCHI  CHHPTH, a
ETUJICHTIIIKOJIb 1 TJIiiepoJt 3a HoMeHnknarypor IUPAC.
Knacughikysamu criuptu 3a OyIoBOO KapOOHOBOTO JIAHIIFOTA —
HAaCHYeHI, HEHACHYEeHI, 32 KUIbKICTIO TIAPOKCHIIBHHX TPyl —
OJHO- 1 6araToaToMHi, 32 IpUPO0r0 atromiB KapOoHy, 3 sskumu

TaKOX

CIOJy4eHa TiIpOKCHIIbHA Tpyla, — T[EPBUHHI, BTOPHHHI,
TPETUHHI CITUPTH.
Cknadamu MOJEKYISIpHi, CTPYKTYpHI (OpMynu CHOUPTIB;

PIBHSHHS peakiliii, o BigoOpaxarTh XIMI4HI BIJIACTUBOCTI
HACHMYEHUX OJHOATOMHHUX CHUPTIB 1 riineponay (peakuii

3aMilIEeHHs —  B3aEMOJid 3  AKTUBHHUMU  MeTallaMH,
raJIOr€HOBOAHSMH, ectepudikaris, MDKMOJIEKYJISIpHA
JieTiipaTaiis, BHYTPILTHBOMOJIEKYJISIPHA JeriapaTaiis,
YacTKOBE Ta IIOBHE OKHMCHEHHs), IPOMHCIOBI crHocoOu

no0yBaHHS MeTaHoJdy (i3 CHHTe3-rasy), eraHoiy (TiipaTtaii€ero




Etunenrmikonp Ta TIEPOS SAK TPEACTaBHUKH
0araroaTOMHUX CIHPTIB, SKICHA peakIlisi Ha
0araroaToMHI COUPTH.

eTeHy, ()epMEHTATUBHUM OpOJIHHSM TJIIOKO3U, BITHOBICHHSIM
€TaHaNIo) 1J1abopaTopHi cnocobu No0OyBaHHS CIIUPTIB (TiApoIi3
TaJIOTCHOAJIKAHIB).

Xapaxkmepusyeamu cknan i OylIOBY MOJIEKYNl OJHOATOMHHX
HAaCHYCHHX CITUPTIB.

Obrpynmosysamu 3aCTOCYBaHHsI €TaHOJy (100yBaHHS OLITOBOI
KUCJIOTH, JIETUJIOBOTO e€Tepy) Ta MeTaHouy (noOyBaHHS
dbopManbaeriny) IXHIMU BIACTUBOCTSAMH.

llopignioeamu G13UYHI BIACTUBOCTI (TEMIEpATypu KHITIHHSA,
PO3YMHHICT, Y BOJIl) OJHOATOMHUX HACHUYEHUX CIHUPTIB 1
BIJIMOBIIHUX aJIKaHIB, METAHOJY, €TaHO]Y, €TUJICHTJIKOIIO Ta
TJIIEepoITy; aKTUBHICTh OJHOAQTOMHHX HACHYCHHX CITHPTIB,
BOJAM 1 HEOPraHIYHMX KHUCJIOT Yy peakuisx 13 JIyKHUMHU
METaJIaMH.

Yemanosniosamu  3B’S3KM MK €IEKTPOHHOIO  OyJIOBOIO
MOJIEKYJT OJHOATOMHHUX HACHYCHUX CIHUPTIB Ta iXHIMH
(GI3BUYHUMH 1 XIMIYHUMH BIACTHBOCTSIMHU.

Cknadamu PIBHAHHS PEaKIid, 10 BiIOOpaKarOTh XIMIYHI
BJIACTUBOCTI CTHUJICHTUTIKOJIFO Ta TJIIepody (B3aemomisi 3
Hatpiem, kynpyMm(Il) rigpokcumom (0e3 3ammcy piBHSHHS
peakiiii), TIOBHE OKHUCHEHHs), TiIepody (B3aeMomis 3
HITPaTHOIO KMCIOTOIO, BUIIMMH HACUYCHUMHU T4 HECHACUYECHUMU
KapOOHOBUMH KHUCJIOTaMHU); TOOYBaHHs TIIilepoy (OMHIICHHS
JKHUPIB).

Yemanosnrosamu 3B’ SI3KU MDK O0y10BOIO
0araToaTOMHUX CIUPTIB Ta iX BIACTUBOCTSIMH.
3acmocosysamu 3HaHHSA AN BUOOPY crocoOy BHSIBICHHS
0araroaTOMHUX  CIIHPTIB (B3aemonis 3 kympym(Il)
T1IAPOKCHIOM).

MOJICKYII

3.3.2.

denon

@®opmyna ¢enomy. bymoBa Monekymu QeHoumy,
XxapakTepucTuyHa ((QyHKIIOHaNbHA) Tpyna B Hilf;
BIIACTHBOCTi, J0OYBaHHS, 3aCTOCYBaHHS; SKiCHI
peakiii Ha ¢peHo.

Cknaoamu MOJIEKYJSIPHY, CTPYKTYpHY (opMynu (eHomy;
PIBHSIHHSL peakilid, 1[0 BiIOOpa)xaroTh XIMIYHI BIACTHBOCTI
denony (peakuii 3a y4acTio T'1IPOKCUIBHOT IPYNH — B3aEMOJIIS
3 HaTpieM, HaTpiil TIOPOKCHAOM; peakuii 3a YydacTio
OCH3EHOBOTO KITbII — B3aeMOJiA 3 OpPOMHOIO BOJOIO,
HITPAaTHOIO KHUCJIOTOI0), Horo noOyBaHHS B IPOMHCIOBOCTI




(rimpoutiz XI0poOeH3eHY).

Ob6rpynmosysamu B3a€MHHMI BIUTUB TIIPOKCHIIBHOT TPYyHH 1
OCH3EHOBOTO KUIBIIS B MOJICKYITi (heHOITy.

Ilopientoéamu KUCIOTHI BJIACTHUBOCTI CIUPTIB, (eHomy i
KapOOHATHOI KUCIIOTH; 3AaTHICTh OeH3eHY 1 (heHOIy JI0 peaKiin
3aMilIeHHS.

Yemanoenosamu 3B’s13ku MK OyIOBOIO MOJIEKYTH (EHOIY i
HOTO BIIACTUBOCTSMH.

3acmocoeysamu 3HaHHS UIE BUOOpPY CroOcoOy BUSBICHHS
denony (B3aemonis 3 pepym(I1l) xmopuaom, 6pOMHOIO BOOIO).

3.3.3. Anppaeriau 3aranbHa QopMmyna anpaeriaiB. byaoBa wmonekyn | Buznauamu CTPYKTypH1 130MepHM aibJeriaiB 3a OyIOBOIO
anbJeriiB, XapakTepucTuyHa ((yHK-I[IOHaJIbHA) | KApOOHOBOTO JIAHIIIOTA.
rpyna, HOMEHKIATypa, i30Mepis, BIAacTUBOCTI, | Hasuseamu ampaerimy 3a HomeHkiatypoto IUPAC.
noOyBaHHS, 3aCTOCYBaHHsS, sKiCHI peakiii Ha | Haeooumu npukiaou 3acTOCYBaHHS €TaHATO (JI0OyBaHHS
aNbJIET1IHY TPYIYy. OLITOBOT  KHCIOTH, €TWJOBOTO CHHPTY) Ta  METaHaJIo
(moGyBanHs hopMalTiHy, YPOTPOIIIHY) IXHIMH BIIACTHBOCTSIMHU.
Ckraoamu CTPYKTYpHI (GOpMYIH MOJEKYN ajbICTimiB Ta ixX
CTPYKTYPHUX 130MePIB; PIBHSHHS pEaKIlii, Mo BiIOOpaKarOTh
XIMIYHI BJIACTUBOCTI albJETiAIB  (BITHOBJIEHHS, YacCTKOBE
OKHCHEHHS), J0OyBaHHS  €TaHAI0 B  MPOMHUCIOBOCTI
(rigparamiero amneTwieHy 3a peakmiero M. Kydepopa) i1
nabopaTtopii (OKUCHEHHSIM €TaHOJTY).
3acmocosysamu 3HaHHSA AN BUOOPY crocoOy BHSIBICHHS
aJbACTIAIB 32 AKICHUMHU PEAKIIIMUA — B3a€EMO/IIS 3 aMOHIAYHUM
po3uuHoMm apreHTyM(I) okcuay, kynpym(Il) rimpokcumom.
3.3.4. | Kap6oHoBi kucinotu | XapakTepuCcTUYHA (pyHK1LIOHANBHA) rpyna | Busnauamu CTPYKTYpHi1 i30MepU HACHYEHUX OIJHOOCHOBHHX
kapOooHoBux kucior. Krmacudikarmiss kapOoHO-BUX | KapOOHOBUX KHCIOT 3a OyA0BOIO KapOOHOBOTO JIAHIIIOTA,
KHCJIOT. 3aranpHa dbopmyna HACHMYEHUX | MDKKIIACOBI 130MepH (ecTepH).
OJIHOOCHOBHUX  KapOOHOBUX  KHCIOT. bynosa, | Hazusamu 3a Homenknatypow |[UPAC HacuyeHi 01HOOCHOBHI

HOMCHKIJIaTypa, i30Mepi;1 OJHOOCHOBHHX Kap6OHOBI/IX
KHUCJIOT, BJ'IaCTI/IBOCTi, ,[[O6YBaHH$I, 34CTOCYBAHHA.

KapOOHOBi KHUCIIOTH, JaBaTH TPUBIaJbHI Ha3BH NEPIIUM TPHOM
OJIHOOCHOBHUM KapOOHOBHUM KHCIIOTaM.

Knacughixysamu kapO0oHOBI KHCIOTH 3a Oy10BOIO KapOOHOBOTO
JaHIrora (HacWueHi, HeHACUYeHi), KUIbKICTIO KapOOKCHUIBHUX
rpym (0JHO-, IBOX-OCHOBHI) 1 KUIbKICTIO aromiB KapOoHy B ix
MOJIEKYJax (HMKYi, BUIITI).




Crknadamu  GopMynH CTPYKTYPHHX 130MepiB  HACHYCHUX
OJIHOOCHOBHUX KapOOHOBHX KHUCJOT; PIBHSHHS peakiii, IIo
BiTOOpaXaloTh XIMIYHI BIIACTUBOCTI KapOOHOBHX KHUCIJIOT
(B3aemMoJlisi 3 aKTUBHUMH METajaMH, OCHOBHUMH OKCHIAMH,
OCHOBAaMH, COJISIMH  KapOOHATHOI KHUCIIOTH, CIHUPTaMH);
PIBHSHHS peakiiii 1oOyBaHHS METaHOBOI KUCIOTH (OKMCHEHHS
MeTaHy, B3aemoist kapooH(Il) okcuay 3 HaTpiil TIAPOKCHIOM i3
MOJTAJTBIIOI0 JIIEF0 XJIOPUTHOI KUCIIOTH) Ta €TAHOBOI KHUCIIOTH
(OKHCHEHHS OyTaHy, €TaHOJy, €TAHAJIIO).

Obrpynmosysamu 3MaTHICTb HUXKYUX KapOOHOBHUX KHCIIOT JI0
€JICKTPOJIITUYHOT JUcoIlialii, a iX pPO3YMHIB — 3MIHIOBATH
3a0apBiIeHHS 1HIUKATOPIB, OCOONHMBI XIMIYHI BJIACTUBOCTI
METaHOBOi KHCJIOTH (3JATHICTh O OKUCHEHHS — B3a€EMOJIS 3
amoHlayHUM po3unHoM apreHtym(l) oxcuay, kynpym(Il)
T1IPOKCHIIOM).

llopignioeamu G13UYHI BIACTUBOCTI (TEMIEpAaTypu KHITIHHSA,
PO3YUHHICTh y BOJIl) HACMYECHHX OJHOOCHOBHUX KapOOHOBHUX
KUCJIOT 1 OJHOAaTOMHUX HACHMYEHUX CIHUPTIB; KHUCIOTHI
BJIACTMBOCTI KapOOHOBUX KHCIOT B MEKax TOMOJIOTIYHOTO
psAoy, a TakoX 31 cnupTamu, (EHOJOM 1 HEOpPraHiYHUMHU
KHUCJIOTAMH.

Yemanosniosamu  3B’S3kM MK
MOJIEKYyl 1 (i3UYHUMH  Ta
KapOOHOBUX KHCJIOT.

CJICKTPOHHOI  OyJIOBOIO
XIMIYHUMH  BJIACTUBOCTSIMU

3.3.5.

Ecrepu. XKupu

3aranpHa (Qopmyna ecTepiB KapOOHOBUX KHCIIOT.
bynoBa, HOMeHknaTypa, i130Mepii, BJIACTUBOCTI,
N0OyBaHHS, 3aCTOCYBaHHSI.

Kupu — ecrepu riinepody i BUIIUX KapOOHOBUX
kucioT.  Knacudikamis — KMpiB,  BJIACTHUBOCTI,
noOyBaHHsI, 3aCTOCYBaHHs. Mujia 1 CHAHTETUYHI MHIHI
3aco0u.

Busznauamu cTpykTypHi i30MepU ecTepiB KapOOHOBHUX KHCIIOT
3a OyIoBOIO KapOOHOBOTO JIAHIIOTa, MDKKJIACOBI i130Mepu
(kapOOHOB1  KHUCIIOTH); CTPYKTYpHI (QOpMyIud KHUpPIB —
TpUOJIETHY, TpHCTeapHHy; (OPMYIH COJICH NaTbMITHHOBOI 1
CTE€apUHOBOT KHCIIOT.

Hazusamu ectepu 3a Homenkiiatypoto [UPAC.
Knacughixysamu >xupu Ha TBapUHHI 1 pOCIMHHI; TBEPAI 1 PIAKI.
Cknaoamu  pIBHAHHS  peaklii  YTBOPEHHsS  €CTepiB
(ectepuoikamisi) 1 iX Tigposidy; pIBHSAHHSA peakuid, sKi
BiZIOOpakaroTh BIACTUBOCTI )KUPIB (OMHJICHHS, TIpyBaHHs).
Yemanoeniosamu 3B’SI3KM MK CKIIQZioM, OyJIOBOIO MOJIEKYI,




BJIACTUBOCTSIMU Ta 3aCTOCYBAaHHSM JKUIB.
3acmocoeysamu 3HaHHSA UIsI BUOOpPY cmocoOy BHUSBICHHA
HEHACHYCHUX PIIKUX JKUPIB (B3a€MOIist 3 OPOMHOIO BOJIOIO).

3.3.6. Byrnesoau Krnacudikamis BYIJIeBOIIB; CKJIad, MOJCKYISpHI | Po3pizusmu MOHO-, IH- Ta TOJTiCaXapuIy.

(bopmynH TIIIOK03H, GPYKTO3H, caxapo3u, KpoxXmalio i | Haeooumu npuxiaou 3acTOCYBaHHS TIIFOKO3HM, KPOXMAJIIO

LIETIOJIO3H; CTPYKTypHaA (hopmyna Bimkputoi Gopmu | (BUPOOHHIITBO €TAHOIY) Ta IEITIOI03H (I0OyBaHHS IITYYHOTO

MOJIEKYJH  TJIOKO3W;  BJIACTMBOCTI  TJIFOKO3H, | allETaTHOTO MIOBKY) TIXHIMHU BIaCTUBOCTSMHU.

caxapo3W, KpoxXMair 1 uemono3u; n00yBaHHs | Ckraoamu PIBHSHHA peakilii, 10 BigoOpakaroTh XiMIuHI

TJTFOKO3H, BAPOOHUIITBO CaXapo3U 1 KpPOXMAJIIO; SIKICHI | BIACTHBOCTI  TJIIOKO3W  (TIOBHE 1 YacTKOBE OKHCHEHHS,

peakuii /Ui BU3HAYEHHSI TIJIIOKO3M 1 KPOXMAlIO; | BITHOBJIIEHHS, CHUPTOBE Ta  MOJIOYHOKHCIE  OpoOJiHHSA,

3aCTOCYBaHHS IIIOKO3HU, KPOXMAJIIO, LIENIOJIO3H. ecrepucdikamiss, B3aemoniss 3 kynpym(Il) rizpoxcuaom 6e3
HarpiBaHHs (0€3 3amucy pIBHSHHS peakilii) Ta 3 HarpiBaHHSM),
caxapo3u (IIOBHE OKHMCHEHHS, T1IpOJii3, YTBOPEHHS caxapaTiB),
KpoxMaito (KUCIOTHUH Ta (EepMEHTAaTUBHUU TiApoJi3) 1
nentoao3u  (MOBHE OKHCHEHHS, Tiapodii3, ecrtepudikaiiss —
YTBOPEHHS  TpuaueraTy Ta  TPHUHITpaTy  LEJIOJIO03H),
dhoTOCHHTE3Y.
Yemanosnwsamu momiOHICTh 1 BIAMIHHICTE KPOXMAIIO Ta
IIEJTI0JI03H 32 CKJIAJIOM, OYZI0BOIO MOJIEKYJI 1 BIACTHBOCTSIMU.
3acmocosysamu 3HaHHSA AN BUOOPY crocoOy BHSIBICHHS
IJII0KO3U  (B3aemojiss 3 amMoHiauHUM po3uuHoM apreHTym(l)
okcuny, peakuii 3 kympym(Il) rimpokcumom) 1 Kpoxmaro
(B3aeMois 3 HOZIOM).

3.4. HitporeHoBMicHI OprativyHi CroJiyKu
3.4.1. AMiHH XapaktepuctuuHa ((QyHKI[IOHAJIBHA) Tpyma amiHiB. | Buznauamu CTpyKTypHi QOpMyIM I30MEpHHUX aMiHIB 3a

Knacudikanis aminiB. Homenkmarypa, i3omepis,
OynoBa, BJACTUBOCTI, cmocoOu [noOyBaHHS Ta
3aCTOCYBaHHSI.

Oyn0BOIO KapOOHOBOTO JIAHIIFOTA, ITOJIOKEHHSIM aMiHOTPYIH Ta
MDKBHJIOBI 130MepH (ITEpBUHHI, BTOPUHHI, TPETUHHI aMiHH).
Hazusamu aminm 3a Homenknatypow [UPAC.

Knacugixysamu aminu SK TOXiAHI aMoOHIiaKy (IIEpBUHHI,
BTOPUHHI 1 TPETHHHI) Ta 3a OyJ0BOIO KapOOHOBOTO JIAHIIIOTa
(HacuyeHi, apoMaTUyYHi).

Cknadamu PIBHSHHS peakiliid, 0 BigoOpa)karoTh XiMidHi
BJIACTMBOCTI HAaCHYEHMX aMiHIB SK OpraHiyHUX OCHOB
(B3aemMoJiisi 3 BOJIOIO, HEOPTaHIYHUMHU KHUCIOTaMH; TOPIHHS);
aHUTiHY (B3a€MOJiSl 3 HEOPraHIYHMMHU KHCJIOTaMH, OpOMHOIO




BOJIOI0); NMOOyBaHHS aHUIIHY (BIAHOBIEHHS HITPOOCH3EHY —
peakiis M. 3iHiHa).

Ob6rpynmosysamu OCHOBHI BIIACTUBOCTI HACHYCHUX aMiHIB Ta
AHUTIHY; 3MCHIICHHS OCHOBHHMX BJIACTUBOCTEH 1 3OUTBIIICHHS
peaKIiifHO1 31aTHOCTI aHUTIHY B peakI[isiX 3aMilIeHHSI.
Ilopientoéamu OCHOBHI BJIACTHBOCTI aMOHIaKy, TEPBUHHHX,
BTOPUHHUX, TPETUHHUX HACHYEHUX aMiHIB Ta aHUTIHY.

3.4.2. AMIHOKHCIIOTH Ckmag 1 OymoBa  MOJIEKyN, HOMEHKIATypa, | Hazusamu aMiHOKUCIIOTH 3a HOMeHKIaTyporo IUPAC.
BJIACTHBOCTI, noOyBaHHs, 3actocyBaHHs | Ckradamu CTPYKTypHI GOPMYIIM HAHIPOCTIIINX aMIHOKHUCIIOT
aMIHOKHCIIOT. IlonsTTa po aM(OTEpHICTh | — MIILKHY (aMIHOETaHOBO1), alaHIHy (2-aMIHONPONAHOBOI);
aMIHOKHUCIIOT,  OimosisipHuUM  HOH;  1W-, TpU-, | pIBHAHHS peakiii, 110 B1oOpakaroTh XIMIYHI BIIAaCTUBOCTI
MOJINENTHAN, TMEeNTUIHUNA 3B’S30K (MENTHIHA Tpyna | aMIHOKHUCIIOT Ha MPHUKIIAJll B3aEMO/Il aMIHOETAHOBOT KUCIIOTH 1
aTOMIB) 2-aMIHOTIPOTIAHOBO1 KUCIIOTH 3 HEOPTaHIYHUMH KHCIIOTaMH,

OCHOBAaMU; YTBOPEHHS JIU-, TPHU-, MOJINEHTHIIB.
Obrpynmosysamu  aM(pOTEPHICT, aMIHOKHCIIOT, YTBOPEHHS
OIMOIsIPHUX HOHIB.

llopieniwosamu  3a  OymoBOIO  MOJEKYIT 1  XIMIYHUMH
BJIACTMBOCTSMU aMIHOKHUCIIOTH 3 KapOOHOBHMHM KHCJIOTaMU Ta
aMiHaMU.

3.4.3. binku bynoBa OinkiB, iX BIACTHUBOCTI, 3aCTOCYBaHHS, | Xapaxmepu3zysamu MPOIECH TiAPOII3y, NeHaTypaIlii OUIKIB.
KOJIbOPOBI peakIlii Ha OUTKH. 3acmocosysamu 3HaHHA JUIsI BUOOPY CIIOCOO0Y BUSIBJICHHS

OUIKIB (KCAHTOMPOTETHOBA Ta OiypeToBa peakilii).

3.5. CuHTeTHYHI BUCOKOMOJIEKYJISIPHI peYOBMHM i MoJIiMepHi MaTepiajiv Ha iX OCHOBI
3.5.1. CuHTEeTHYHI [TonarTs mnpo momiMep, MOHOMEp, enemMeHTapHy | Kiacugixysamu mojiMepu 3a MUISXOM OJepkKaHHS (IIPUPOIHI,
BHCOKOMOJIEKYJISIPHI | JIaHKy,  CTymiHb  moJiMepusamii.  Knacudikamis | mTydHi, CHHTETHYHI);  BIIHONIEHHSM JIO  HarpiBaHHS
PEYOBHUHU 1 BHCOKOMOJIEKYJIIPHUX PEUYOBUH; CIOCOOM CHH-TE3Yy | (TEpMOIIACTHYHI, TEpMOpEaKiliiiHi); OymoBoro  (JiHIIHI,

MOJTIIMEpHi BHCOKOMOJIEKYIISIPHUX PEYOBHH; OynoBa 1 | po3ramyxeHi, ciT4acri).

MaTepiaiu Ha ix BJIACTUBOCTI MOJIIMEPIB; TEpPMOILIaCTUYHI mofiMepu 1 | Ckradamu PIBHAHHA peakliid moiiMepusaiii 3 yTBOPEHHIM
OCHOBI IJIaCTMAcH Ha iX OCHOBI; MOHATTS MPO HATYPalbHI 1 | HAMBOXKIUBIMIKMX MOJIMEpiB  (MOJIETUIIEHY, MOMINPOILIEHY,
CUHTETUYHI KayuyK{, CHHTETUYHI BOJIOKHA; 3HAYECHHS | MOJICTUPEHY, HOJIIBIHUIXJIOPULLY, TedIIony,

MOJIIMEPIB y CyCHUIBHOMY TOCIIOJAPCTBI Ta MOOYTI.

deHonpopManbIeriTHUX CMOJI, HOJIi30Mpeny, Moai0yTaaieHy,
KallpoHy, JIaBCaHy).

Po3piznamu criocodu yTBOpPEHHS! BUCOKOMOJIEKYJIIPHUX CIIOTYK
(peaxuii moniMepu3allii Ta MOJIKOHIEHCAIIIT).

Ilopientoéamu BIacTUBOCTI NpUPOIHHUX (0aBOBHA, JIbOH, IIOBK,




BOBHA), IITYYHHUX (IITYYHUH alleTaTHUH 1 BICKO3HUH IIOBK) Ta
CHHTETUYHUX BOJIOKOH (KaIlpoH, JJABCaH).
Yemanoenosamu — 3B’S3kM MK
3aCTOCYBaHHSIM HOJIMEPIB.

BJIaCTUBOCTAMHU Ta

3.6. Y3arajibHeHHs 3HAHb NP0 OPraHiYHi CNIOJYKH

3.6.1. | BcraHoBIIeHHSI TeHETHYHUX 3B’SI3KIB MDK PI3HUMHU KllacaMH OpraHiuyHuX | [lopieHioéamu XiMi4HI BIaCTUBOCTI OPraHIYHHUX CIIOJIYK PI3HHX
CTOJIYK, MDK OPraHIYHUMU Ta HEOPTaHIYHUMH CIIOTyKaMu KJIaciB.

Yemanosniosamu  3B’S3kM MK CKIaAOM 1 XIMIYHUMHU
BJIACTMBOCTSMU OpPraHIYHUX CIOJYK pI3HUX KJaciB, MDK
OpraHiYHUMHU Ta HEOPraHIYHMMU CHOJYKaMM; TI€HETHYHI
3B’SI3KM MK OPraHIYHUMHM Ta HEOPTaHIYHUMU CIOTYKaMHU.
Cknadamu  pIBHSHHS  peaklii —  B3aEMOIEPETBOPEHb
OpraHIyHUX CIIOJIYK PI3HUX KJIACIB.

4. O6umcaeHHs B Ximii

4.1. Po3B'sa3yBanns dopmynmu s OOYUCIEHHS KUIBKOCTI peYoBUHH, | OOuucitosamu BITHOCHY MOJEKYISIPHY Ta MOJSPHY MacHu

3aJ1a4 3a XIMIYHUMH | KUTBKOCT1 YaCTMHOK Yy MEBHIA KUIBKOCTI PEYOBHHHU, | pEYOBHHU; KUIbKICTh YACTUHOK Y MEBHINH KUIBKOCTI PEYOBHHH,
dbopmynamMu i HA | MAacOBOi YAacTKM e€JEMEHTa B CIIOJNYIll, BIHOCHOI | Maci pe4oBUHH, 00’eMi ra3y; 00’eM naHOi Macu ab0 KUTBKOCTI
BHUBECHHS TyCTHHH  Tra3y, MacoBoi (00'€éeMHOi) YacTKH | p€YOBMHU Ta3y 3a H. y.; BIIHOCHY TYCTHHY Ta3y 3a IHIIUM
(hopMyIH CIIOJTYKH | KOMITIOHEHTA B CyMIllli, BUBEACHHS (DOPMYITH CIIOJIYKH | Ta30M; MacoBi Ta 00’eMH1 (I ra3iB) YaCTKU PEUYOBUH Y
3a MaCOBHUMH YaCTKaMHU €JICMEHTIB CyMIIlll; CEpeIHI0 MOJIAPHY Macy CyMIiIli ra3iB; MacoOBY YacTKY
eJIeMEHTA y CIOJTYII 3a 11 popMyIoro.

Yemanosnwsamu XimidHy GOpMyITy CHOJYKH 32 MacOBHMH

YaCTKaMHM €JIEMEHTIB, 110 BXOJSTh JI0 11 CKJIaIy.

4.2. Bupaxenns MacoBa yacTka po3uMHEHOI peUOBUHU Obuucnoeamu MacoBy YacTKy PO3UMHEHOI pEUYOBHUHU B
KUTbKICHOTO CKJIaTy po3uuHi, Macy (00’eM) pO3YMHY Ta PO3YMHHHKA, Macy
pO34HHY (CyMiIlIi) PO3YHMHEHOT PEYOBHHH.

Bukxonysamu oO4ucneHHS [ TPUTOTYBaHHA PO3YMHIB i3

KpPUCTAJIOTIApPATIB.
4.3. PosB's3yBanHs Anroput™Mu po3B'S3KYy 3a/ay 3a PIBHSAHHAM peakiii; | Oouucarosamu 3a pIBHSIHHIM XIMIYHOT peakilii Macy, 00'eM (Iis
3a1a4 3a BITHOCHUI BUX1Jl IPOAYKTY peaKiii razy) abo KUIBKICTh PEYOBHHHU peareHTy abo MNpOoJyKTy 3a
PIBHSAHHAMHU BIZIOMOIO Macoto, 06’eMoM (111 Ta3y) abo KUIBKICTIO peYOBUHHU
peakuii IHIIOTO peareHTy abo MpPOAYKTY; BIAHOCHMM BHXII HPOAYKTY

peakii.
Yemanoeniosamu xiMiuHy GopMyny pedyOBHHM 3a KUTbKICHUMH
JTAHMMU IIPO PeareHTH i MPOIYKTH PeakKllii.




Bukxonysamu o0OYMCIIEHHS, SKIIO PEYOBUHH MICTATH JOMIIITKA
a00 HasBHI B HA/UIUIIKY.

Po36'a3ysamu xoMOiHOBaH1 3a1a4i (MOeTHAHHS HE OUIBIIE BOX
QITOPUTMIB).




Tabinus po34YHHHOCTI OCHOB, KHCJIOT, aM(OTEepHUX IAPOKCHAIB i coseit y Boai 3a 20 - 25 °C

JTOJATKHU

Wonw, na
AKL H* | NHs* | Li* | Na* | K* | Mg? | Ca?" | Ba®* | AP | Cr¥ | Zn®* | Mn?" | Fe?* | Fe®* | Pb?* | Cu?* | Ni?* | Ag* | Hg?*
TIMCOIIIFOE
CTIOJIyKa
OH" p 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 #
Cr p p p p p p p p p p p p p p M p p H p
Br P P P p p p p p p p p p p p 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
SOz* P P P P P P M M - - P M M - M - M H #
SO4* p p p| p | P P M H p p p p M p p M p
NOs p p p p p p p p p p p p p p p
PO p p M p p M H H M H H H # H H #
COz* p p p p p M H H — — H H H — H # M M —
CHsCOO | p p p p p p p p p p p p p - p p p p p

YMOBHI ITO3HAYCHHSI: «p» — Pe4OBMHA PO3UMHHA (PO3YMHHICTb Ginbine 1 r pedosunu y 100 T Boaw);

«M» — pe4oBHHA Maopo3urHHA (po3unHHICTH — Big 1 70 0,001 ry 100 r Bomn);

«H» — PEYOBHHA MPAKTHUYHO Hepo3unHHa (po3unHHICTh — MeHIe 0,001 Ty 100 r Boan);

«—» — pEYOBUHA HE ICHYE;

«#» — peuoBUHA ICHYE, aJie pearye 3 BOJAOI0; 11 pO3YMHHICTh BU3HAYUTH HE MOXKHA.




Haiinomupenimi Ha3BM Ta CKJIAJ AeIKMX HEOPraHiYHNX Pe4OBHH, CyMilllell Ta MiHe

Psanx akTuBHOCTI MeTaJIiB

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (H2) Cu, Ag, Hg, Pt, Au

DAJIIB

Haiimommpenima Ha3Ba pe4oBHHU a00

XimiuHa GpopMyia peuoBUHU 200

Haiinmommpeninia Ha3Ba peuoBUHU 200

XimiuHa ¢opMyna peuoBUHHU 200

cymimri KOMITOHEHTa (KOMIIOHEHTIB) CyMiIi cyminri KOMITOHEHTa (KOMIIOHEHTIB) CyMmimi
KyxonHa (kaMm’siHa) Cijib NaCl MigHuii Kynopoc CuSOq - 5H,0
Kaycruyna cona, inkuii HaTp NaOH 3amizHuii Kymopoc FeSO, - 7TH.O
KasipiiuHoBasa coya Na,CO3 I'ipka cinb MgSO. - 7H,O
Kpucraniyna conma Na,COz 10H,0O AJFOMOKaJTIEBUH TaIyH KAI(SO.), - 12H,0
ITutna (xap4oBa) cona NaHCOs [Tepekuc BOIHIO, NEPTiPOIh H,0, (BonHu# po3unH)
Hartpiiina cenitpa NaNO; Nonua HACTOSHKA I, (ciupTOBUI PO3UHH)
Kaniitaa cemirpa KNO3 HamratupHuii ciupT, amiayaa Boja NHs (Bogamii po3umnH)
AwmiauHa ceitpa NH4NO3 XJI0pHE BaIHO CaCl(OCl), abo CaOCl,
Hamarup NH.CI Po3umHHE CKIIO Na»SiOs
[ToTam K>COs KpemHili (HaniBIpoBiTHHK) Si
Kpeiina, mapmyp, BamHsIK CaCOs KBapii, kBapiieBuii micok SiO;
Heramene Banso CaO I'nuHa, TIIMHO3€EM, KaOJIiH AlO3 - 2Si0; - 2H,0
I"amene BammHo Ca(OH); Ckito (BiKOHHE) Na.O - CaO - 6SiO;
BamusiHa Boma Ca(OH), (BomHuit po3unH) Manaxir (CuOH),CO3
BopHa kuciora HsBO3 X7opHa Boja Cl, (BomHuit po3unn)
Kopysan Al;O; bpomna Boma Br, (BogaMit po3drH)
I'emaTut (3ami3Ha pyaa) Fe O3 bepronerosa cinb KCIO;
MarneruT (3aji3Ha pyna) Fes0q A30THa KHCIIOTa HNO3
CBUHIIEBUH CYpHK Pb304 CoJsHa KHCIIOTa HCI (Bomgauit po3umH)
CipuaHa KHCJIO0Ta H,SO, I1naBuKOBa KHCIIOTA HF (BomgHwuit po3uun)
Oneym po3unH SO3y HSO4 Jlsmic AgNOs;
Timc CaS0; - 2H,0 MapraniiiBka KMnOg4
AnebacTp CaS0O,- 1/2 H,0O Kap0in, kanpmii kap0in CaC,
Cyxui 1in CO; (TBepauii) DocdopHuit aHTigpu P>Os
CipKOBOJICHb H,S Ipoctuii cynepdocdar Ca(H2PO4), - H,O + CaSO, - 2H,0
CipuncTuii ra3 SO, [ToxsiliHmii cyniepdocdar Ca(H2PO.), - H.0
Yaauii ras CO IIpenumirat CaHPO,- 2H,0
I"a3, 1o 3Becensie, 3aKKUC a30Ty N.O CeuoBuHA CO(NH>),
HipI/IT FE‘SZ AMO(l)OC NH4H2PO4 + (NH4)2HPO4




HajinommpeHnimi Ha3BU Ta CKJIAJ AeIKUX OPraHiYHMX PEYOBHMH Ta CyMilleH

Haiinomupenima Ha3Ba peyoBUHU abo

XimigHa Gopmyrna

Haiinommpenima Ha3Ba peyoBHHU

XimiuHa Gpopmyna

cyMiri
00JIOTHHI Ta3, PyIHUKOBUII ra3 CH4 kapOoJIoBa KHCIO0Ta, (heHo CeHsOH
1300yTaH (CH3)2CHCHs MIKPUHOBA KUCIIOTA 2,4,6-Tpunitpodenon
130T€HTaH (CH3)2CHCH2CH3 MypallliHa KUCJIO0Ta, (hopMiaTHA KUCIOTA HCOOH
HEOTICHTaH (CHz3)4C OIITOBAa KUCJIOTA, alleTaTHa KUCJI0Ta CH3COOH
1300KTaH (CH3)3CCH2CH(CHs)2 nporioHOBa KuciioTa, npormionarna kuciora CH3CH2COOH
METUJIEHOBA Tpyna —CHz- HaTpii popmiat HCOONa
niaprentym(I) anerunenig AgC=CAg MarHiii opmiat, Mmarsiit gupopmiat (HCOO)Mg
JTUHATPIA arleTHIICHIT NaC=CNa HaTpIi areTat CH3COONa
IIUBIHLT CH,=CH-CH=CH2 KaJbI[i# areTaT, KajabIlii JiaeTat (HCOO).Ca
1301IpeH CH>=C(CH3)CH=CH2 MOJIOYHA KHCJIOTA, JIAKTaTHA KUCIIOTa CH3CH(OH)COOH
METHIXJIOPHU CH3ClI [IaBJIeBa KMCIIOTa, OKCajlaTHA KUCIIOTa HOOC-COOH
CTHIIXJIOPH]T C,HsCl JMHATPINA OKcamaT NaOOC-COONa
MPOITXIOPHT CH3CH2CHCI meTuipopmiart HCOOCH:z3
I30TIPOMUTXIOPHT (CH3)2CHCI etundopmiar HCOOC:Hs
xaopodopm CHCIs MeTHIaIeTaT CH3COOCH3
onodopm CHI; eTuiIanerar CH3COOC2Hs
BIHUTXJIOPHUJT CH>=CHCI HaTpii MeTUIaT CH3ONa
METWJIOBUH CIIUPT, IEPEBHUMN CIIUPT CH30H HaTpiK eTriat C2HsONa
€TUJIOBUM CIUPT, BAHHUUN CIIUPT C2HsOH TJIIOKOHOBA KUCJIOTA HOCH2(CHOH)sCOOH
MPOMUTOBUMA CITHPT CH3CH2CH.OH copOir HOCH2(CHOH)4+CH.0OH
130MPOTUTOBHI CIIUPT (CH3)2CHOH caxapHa KHCJIOTa HOOC(CHOH)sCOOH
JTUMETHUIIOBUI eTep CH30CHs3 KaJIBIIIA caxapar C12H22011-:CaO
TIETUIIOBUH €Tep, JICTUIIOBHH edip C2Hs0C2Hs5 TJIIIMH, aMiHOOLITOBA KUCIOTA NH>.CH>.COOH
MYpAaIIHUHA anpAeri, GopManbiaeris HCHO aJlaHiH, a-aMIHOMIPOIIOHOBA KHCIOTa CH3CH(NH2)COOH
bopmatin 36-37% pozunn HCHO HIPOKCHITIH (CsH702(ONO2)3)n
aleToH CH3COCHs KJIIITKOBHUHA (CsH1005)n

HITPOTJILEPHUH, TPUHITPOTIIIEPUH

CH,(ONO2)CH(ONO2)CH,(ONO5)




o

8.
9.

Cnmcox peKkOMeHI0BAHOI JiTepaTypu

bepeszan C. 3HO 2024 Ximis. KommiekcHe BujaHHA. [liIpydyHUKH 1 MOCIOHUKH.
2024. 368 c.

bepeszan C. Ximigs 3HO HMT 2024 KommekcHe BumgaHHs + TecToBl 3aBnanHs HMT.

KOMIUIEKT: [igpyunuku i nocionuku. 2024. 432c.

bypunceka H.M. ta iH. Iliapyunuk «Ximis. 10 knac (mpodinbHuMl piBeHb)». K:
ITemaroriuna mymka, 2010

Hsayk JI.C. Ximis. Komniekcune Buganus aiis nigrorosku ao 3HO. Yactuna 1.
3aranpsna ximisg. 3HO 2023. 364c.

3aranpHa ximis. B. B. I'purop’ea, B. M. Cawmiiinenko, A. M. Cuu, O. A. T'ony6. K.:
Buma mkona, 2009. 471c.

Kononcekuii O.1. Opraniuna ximis. igpyunuxk. K.: akop, 2003. 568 c.

Kononcekuii O.1. Opraniuna ximis. [Ipaktukym: HaBu. noci0. K.: Buma mkona, 2002.
247 c.

Jlamescbka [ A. Tlinpyunuk «Ximis. 9 kinacy. K: I'enesa, 2009.

Jlamencohka I'.A., JlameBcbka A.A. Iliapyunuk «Ximis. 11 kiac (piBeHb CTaHAAPTY)».
K: I'enesa, 2011.

10.JIeBitin €.4. KnroeBa P.I'. bpusuiiska A.M. 3aranbHa Ta Heopraniuna ximisi. Buganns

2-¢ Biaaus: HOBA KHUT'A. 2009. 464c.

11.Tonens ILIL., Kpukis JI.C. [Tigpyunuk «Ximig. 8 kmacy. K: Axagemis, 2008.
12. Tutapenko H.B. Ximis. [loBuuii kypc. YHiIBepcaabHUM JOBITHUK I BUITYCKHUKIB Ta

aoitypientiB. K: Jlirepa JITH, 2011.
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BeTynmHMKH MOXKYTh KOPUCTYBAaTHUCS TaKOXK THITUMHU MIIPYIHUKAMH, TOCIOHUKAMH,

JOBITHUKAMH Ta CIIOBHHUKaMH, PEKOMEHIOBAaHUMH MIHICTEPCTBOM OCBITH 1 HAayKH
VYkpaiHu.

InTepHer-pecypcu

v https://zno.osvita.ua/chemistry/
v https://planetaclub.com.ua/pidgotovka-do-zno-onlajn/himija/
v https://osvita.ua/test/training/materialy-instrumenty/84937/
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https://osvita.ua/test/training/materialy-instrumenty/84937/

MIHICTEPCTBO OCBITH I HAYKH YKPATHHA
BIHHULILKU HALIIOHAJIGHUM AT PAPHUM YHIBEPCUTET

KPUTEPII ONTHIOBAHHSI
pe3yabTaTiB criBOecinu-3 ximii
iIrOTOBJIEHOCTI BCTYITHUKIB Ha OCHOBI NOBHOI 3araiabHO1
cepennboi ocitu (I13CO) ta HPKS5 (ocBiTHRO-KBaNi(ikaniifHOroO piBHSI
MOJIOLIONO crenianxicTa, OCBiTHRO-NIpodecilinoro ctyneHs GpaxoBoro
MoJIoAIIOro 6akajiaBpa, OCBITHBOTO CTYTIEHs MOJIOAIIOro 6akanaBpa)

1o BiHHHIIBKOrO HalliOHAJILHOTO arpapHoro yHiBepcurety y 2025 pori

Binuuna 2025



CniBbeciia, METOIO SIKOi € OL[IHIOBAHHS PIBHS MIATOTOBKU BCTYIMHUKIB 3 XIMil 1JIs
KOHKYPCHOrO B110OpY Ha HaBuYaHHSA A0 BIHHHUIBKOrO HalllOHAJIBHOTO arpapHOro
YVHIBEPCUTETY, MPOBOAMUTHCS y (QOpMi YCHOro onuTyBaHHS. Jlyig i MpoBenEHHS
CKJIaJeHO OUIeTH Ha OCHOBI MPOrpaMHM BCTYNHUX BHUIPOOYBaHb 3 XIMii, MIO
BIJIMOBIZA€ MPOTpami 3arajibHOOCBITHIX HABUAJIbHUX 3aKJIA/IB 3 XiIMii i 3aTBEpAKEeHA
MiHiCTEpCTBOM OCBITH 1 HAYKH YKpaiHu.

3aBgaHHsA CHIBOECIIM CKJIANAIOThCsl 3 JBOX OJIOKIB: TEpIIMH — JiBa
TCOPETUYHUX MMUTAHHS, IPYTUH — BUKOHAHHS JIBOX MPAKTUYHUX 3aBJaHb.

Yac Ha miarotoBky — 30 XBUJIMH.

OnuiHioBaHHS PiBHA 3HAHb BCTYMHUKIB IPOBOJUTHLCS BIAMOBIIHO 0 KPUTEPIiB
orfiHIOBaHHA. PelTMHTOBa OIliHKA 3a BIAMOBIAL Ha KOXKHE MHUTAHHS 1HIWBITYadbHOI
yCHOI criBOeciin Mae MakcuMainbHui 0an — 50 Gais.

MakcuMmanbHauii 6ai1 3a 4oTUpH BiAMoBiAl ckinagae — 200 Garis.

[Hdopmartis mpo pe3ynbTaTH CIIBOECIIU OTOJIOMIYETHCS BCTYITHUKOBI B JICHD ii

IPOBEICHHS.

CniBbecia € OJHUM 13 CIOCOOIB TIepeBIpKM 3HAaHb, YMIHb 1 HaBUYOK
BCTYIHUKIB 3 Ximii. [Ipu oIliHIOBaHHI BIATOBIA1I BCTYIHHUKA MOTPIOHO KEpyBaTHUCS
TaKUMHU KPUTEPISIMHU:

v pIBEHb 3aCBOEHHS TEOPETHUUYHUX 3HAHD - 3arajibH1 MOHATTS PO METOIU
oJiepKaHHsI, Oy10BY, (P13MKO-XIMIUHI BIACTUBOCTI, PEaKIiiHy 3/1aTHICTh 1
IPAKTUYHE 3aCTOCYBAHHS XIMIYHUX CIIONYK;

v OBOJIOJIIHHS XIMIYHOIO MOBOIO SIK 3aCO00M BiTOOpaKCHHS 3HaHb PO PEUYOBUHU
1 XIMI4YHI SIBHUIIA;

v 3JIaTHICTh 3aCTOCOBYBAaTH HAOYyT1 3HaHHS Ha MPAKTHII];

v YMIHHS pO3B'I3yBaTy PO3paxyHKOBI 3a7a4i



3HAUYEHHS PEUTUHIOBUX OIIHOK B BAJIAX 3A BUKOHAHHS
3ABJIAHB CIIIBBECIJIU TA IX KPUTEPII

Ouinka B 0ajax 3a
BiAMOBIAL HA 01HE
3aNUTAHHSA

KpuTrepii ominku

1-50

Beryniuk  He  Moxke  OyTH  peKOMEHJOBaHUM /10
3apaxyBaHHS SIKIIO: HE MOXKE PO3PI3HATH 00 €KT BUBUEHHS
1 BIATBOPUTH JIesIKI Mloro eneMeHTH. Bukiiagae Marepian He
MOCJITOBHO, 3 MOPYLIEHHSM JIOT1KH, IOIYCKA€ MPUHIIMIIOBI
NOMUJIKHA, WO CBiYaTh NPO OOMEXEHICTh MOJATBIIOTO
3aCBOEHHSA HAaBUYaJbHOTO MaTepiasly abo BIIMOBIAb HE
BIANOBIAA€  TUTaHHIO; Ma€  yaBYy  IIOJAO  3MICTY
TEOPETUYHOr0 Martepiaiy, ajie BiAMOBIIb HE HATIOBHIOETHCS
pealbHUM  3MICTOM, HE  BOJIOJI€  MOHATIMHUM 1
TEPMIHOJIOTTYHHM arapaToM 3 XiMmii. BcTynmHuK BinTBOpro€e
MEHIIIE TPETUHU HAaBYAJIBHOTO MaTepiany.

51-99

Berynmauk  He  Moke  OyTH  pEKOMEHAOBaHWUH 10
3apaxyBaHHs SKIIO: MOXXE PO3PI3HATH 00 €KT BUBYCHHS 1
BIATBOPUTH  JesiKi ~ Horo  eneMeHTH.  BceTymHuk
(dbparMeHTapHO BITBOPIOE HE3HAYHY YACTUHY HABYAJIHHOTO
Marepiajay, Ma€ HEYiTKi ysBJIEHHS MPO 00 €KT BUBYCHHS,
Ma€ 3MaTHICTh [0 €JIEMEHTApHOTO BUKIALy JTYMKH.
BerynmHuk  BiATBOpIOE MEHINIE TIOJIOBUHM HABYAIBLHOTO
Marepiany.

100-149

BerynmHuk mMoke OyTH peKOMEHAOBaHUN 10 3apaxyBaHHS
SKIO: 3HA€ OJM3BbKO TOJIOBUHM HaBYAJIBLHOI'O MaTepiaiy.
Po3ymie ocHOBHUI HaBUaJdbHUM MaTepial, 3JaTHUH 3
MOMHJIKAMU JJaTH BU3HAYEHHS MOHITh. BCTYMHUK BUSIBIISIE
3HaHHSA 1 PO3YMIHHS OCHOBHHX ITIOJIO)KCHb HABUYaJbHOTO
Mmatepiany. BinnmoBigp Horo mpaBwiibHA, aje HEAOCTATHBO
OCMHCIICHa, B  LUJIOMY  BOJIOJI€  TOHATIHHUM 1
TEPMIHOJIOTIYHUM arapaToM 3 XiMii.

150-189

Berynmauk mMoke OyTH peKOMEHIOBaHUM 10 3apaxyBaHHS
SKIO: MPABHWJILHO 1 JIOTIYHO BiATBOPIOE HaBYaJIbHUM
Marepiaja, po3yMi€ OCHOBOIIOJIOXKHI Teopii 1 dakru,
3aCTOCOBYE BHUBYCHHI Martepian y CKJIQJHUX CHUTYaIlisX.
3HaHHS € JOCTaTHbO TMOBHUMH, BIH BLIBHO 3aCTOCOBYE
BUBUCHUU MaTepias, po3yMie ¢GakTH, BMI€ HaBOJIUTH
OKpeMi BJIACHI TPHUKIAIA Ha TMIATBEPIPKEHHS BIIACHHUX
JYMOK, 3aCTOCOBY€ BHBYEHUM MaTepial y CTaHAAPTHHUX
CUTyalllsIX, HaMaraeTrbCcsl aHalli3yBaTH 1 CUCTEMAaTH3YyBaTH
1H(opMmaIliro, 3acTOCOBYBAaTH 3arajbHOBIJIOMI JOKa3u Yy
BJIACHIM aprymeHTalii.




BerynmHuk mMoke OyTH pEeKOMEHIOBAaHHWM 110 3apaxyBaHHs
SKIO: IIMOOKO 1 JOKIaJHO BIiAMNOBIB Ha BCi MUTaHHS, B
TOMy 4YHCII 1 JOAarKoBi; BMi€ caMOCTifiHO Ta uiTKO
apryMeHTyBaTH OCHOBHI TEOpPETHYHi TOJIOXKEHH:, sKi BiH
BUKJIQJa€ y CBOIM BiAmoOBimi; UmOCTpye HaBeneHi Yy
BIJIMOBI/IHI OYMKH MOTPIOHUMHU NMPUKIAAaMH, MPUYOMY HE
TiIIBKY 3aI03WYEHUMH 3 TiApy4YHUKa, a ¥ migibpanumu
CaMOCTIi{HO; TIOBHICTIO JTOBIB BCi TBEPIXKEHHS NPaKTHIHHX
Ta TEOPETHYHHMX INHUTAHb, BiJILHO BOJIOAIE€ MOHATIMHUM i
TEPMiHOJIOTIYHUM anapaToM 3 XiMii.

190-200

Pesynprar cniBGecinn «He 3apaxoBaHo» BiqnoBifae Takii KibkocTi HaGpaHux
BCTYIHHKOM OaitiB — 99 Ta meH1ue.
Pesynprar cniBbecinu «3apaxoBaHO» BiJNOBifae Takiili KiabkocTi HaGpaHMX

BeTynmHHUKOM GamiB — 100 Ta Ginbiue.

I'onosa npeameTHOL
JIio6o8 MOPO30OBA

ex3aMeHaliiHol xomicii
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