[Mporpama 30BHILLIHLOrO HE3aNEXHOro OUIHIOBAHHS 3 XiMil

[IporpaMy 30BHIIIHBOTO HE3aJIEKHOTO OIiHIOBaHHS 3 XiMii 2010 poky po3po0iieHO Ha OCHOBI YMHHOI mporpamu 3 XiMmii ais 8-11 kiaciB
3araJIbHOOCBITHIX HAaBYAIILHUX 3aKJIaIIB.
Martepian nporpaMu 30BHIIIHBOTO HE3aJEKHOT0 OLIIHIOBAHHS PO3MOJIIJIEHO HAa 4 TeMaTUYHUX O10KM: «3arainbpHa Ximisn», «Heopraniuna ximisy,
«OpranivHa XiMist», «O04MCIeHHs B XiMii», Kl B CBOIO YEpry pPO3MOIICHO 3a PO3ILIaMHU 1 TEeMaMH.
30BHILIHE HE3aIeKHE OLIIHIOBAHHSA 3 XiMIi - CIIOCi0 NMepeBipUTH PiBEHb 3HAHb 1 YMIHb YUaCHHUKIB 30BHIIIHBOTIO HE3aJEKHOTO OLIHIOBAHHS, X
BiJIMIOBITHICTh BUMOT'aM IIPOTPaMHU, a came:
* 3HAHHS HalBa)KJIMBILIMX 3aKOHIB 1 TEOPIN XIMii;
* BOJIOJIIHHA XIMIYHOIO MOBOIO, BMIHHSI KOPUCTYBATHCS HA3BaMHM 1 CHMBOJIaMU XIMIYHHX €JIEMEHTIB, HA3BaMU IPOCTHX 1 CKIaJHUX PEYOBUH;
* BMIHHS CKJIa/1aTy XiMiuH1 (POPMYJIH 1 PIBHSHHS XIMIUHUX peakLiid, po3B'sa3yBaTH pO3PaxyHKOBI Ta EKCIIEPUMEHTAJIbHI 3a/aui;
* PO3YMIHHS 3B'SI3Ky MK CKJIaJIOM, O0y/10BOIO, (D I3MYHUMH 1 XIMIYHUMH BIIACTUBOCTSMH PEYOBHH, CITIOCOOAMU iX TOOYBaHHS, TATy3IMH 3aCTOCYBaHHS;
* 3HaHHS MPO HAWBAKJIUBIII TPUPOHI Ta MITYYHI pEUOBUHU: iX OYI0BY, CIIOCOOM TOOYBaHHS Ta rajgy3l 3aCTOCYBaHHS,
* PO3YMIHHSI HAYKOBUX OCHOB NIEBHUX XIMIYHUX BUPOOHUIITB;
* 0013HAHICTD 3 ICIKUMHU €KOJIOTITYHUMHU MPOOIEMaMH, TTOB'I3aHUMU 3 XIMI€I0; PO3YMIHHS POJIl XiMil y po3B'si3aHHS I100aIbHUX MPOOJIEM JIIOJICTBA.

Ne n/n| Hasea posnin
TeI;m v 3HanHs IpeaMeTHi BMiHHS Ta CMIOCOOM HABYAIBLHOI AisILHOCTI
1. 3aranbHa ximis
[TonarTa pedoBuHa, (i3uyHe Tino, Mmarepian, | Haeooumu npuxiadu MPOCTUX 1 CKIAIHUX PEUYOBUH, MaTepialliB, MiHEPATiB,
1.1 OCHOBHI MPOCTA PEYOBMHA, CKIATHA PEUOBHHA, XIMIUHA | YMCTHX PEYOBHH i Cymimeii. .
XimidHi cronyka, XiMiuHa peakiis, Ximiusa ¢opmyna, | Ckiadamu GopMmynn OGiHapHHX CIOIYK 3a 3HAYCHHSMH BAJICHTHOCTI
OHSTTS cXema peakilii, XiMI4He pIBHSHHS, BIJHOCHA | €JIEMEHTIB.
PeuoBrHa aToMHa (MOJIEKyJIsIpHa) Maca, MOJNApHa Maca, | 3anucysamu XiMidHi GOPMYIIH PEUOBHH, CXEMH PEaKIliii, XiMidHi PiBHIHHS.

KUIBKICTh PEYOBWHU; HA3BHU 1 CKJIAJ OKPEMHUX
TUITIB CYMIIIEH pPEYOBHH; METOIW PO3ILICHHS
CyMillel; OJUHUII BUMIPIOBaHHS MacH, 00'eMy,
KUTBKOCTI PEYOBHHHU, TYCTHHH, MOJISIPHOI MacH,
MOJIIPHOTO 00'eMy; 3HA4YEHHsI TeMIepaTypu i
TUCKY, AKi BIAMOBIAaI0Tb HOPMAJIBHUM yMOBaM
(m.y.), MoIsipHHI 00'eM rasy (3a H.y.); 3aKOH
ABorajipo; 4ucio ABOTaJipo; CEpeaHs BiAHOCHA
MOJICKYJISIpPHA Maca MOBITPSI.

Pospizuamu ¢i3uyHi Tijna, peYOBUHHM, MaTepiajad; METadd 1 HEMETallH,
MPOCTI Ta CKIagHI peyoBUHHU; (Pi3WYHI Ta XIMIUHI BJIACTUBOCTI PEUOBHHH;
OIHOPIHI ¥ HEeOAHOPiAHI cymimi; (i3UUHI Ta XIMIYHI SBUIIA; €IEMEHTH 1
MpOCTI PEYOBHMHU; AaTOMHU, MOJEKYyJIHM Ta WOHM (KaTiOHH, AaHIOHH);
HalnpocTinty Ta iCTHHHY (OPMYJIN CIIOTYKH.

Busnauamu BaneHTHICTh €JIEMEHTIB y OIHAPHUX CIIOJTyKaX.

Amnanizyeamu SKICHUH 1 KUIBKICHMH CKJaJ pPEYOBMHHM 3a 11 XIMIYHOIO
dhopMmyIIOI0.

3acmocosysamu 3nanus 1Jis1 BAOOPY METOJTY PO3JIIJICHHS CyMIIIl PEUYOBHUH.




1.2 XimiuHa 3akoHM  30epexeHHS Macu  pedoBUH, | Ckradamu pIBHSHHS PEakiliii 3a y4acTIO MPOCTHX PEUOBUH. Po3pizuamu
peaxiis 00'eMHHMX  CHIBBIIHOIIEHb Ta3iB MNpPH | peakiii 3a KUIbKICTIO peareHTiB 1 MPOAYKTiB, 3MIHOIO CTYIEHS OKUCHEHHS

XiMiyHHX peakuisx, npuHuun Jle Illarenbe; | eneMeHTiB, TemI0BUM e(EKTOM, HAPSIMOM Mepediry. BusHauamu OKUCHUK,

30BHINIHI  €(eKTH, M0 CYNPOBOJKYIOTh | BIIHOBHHK, IPOIECH OKUCHEHHS 1 BiTHOBJIICHHS B OKHCHO-BITHOBHIN PEaKIIil;

XiMi4HI ~ peakiii; MOHATTA  OKHCHHUK, | HampsAMOK 3MiIllEHHs XiMI4HOI piBHOBAru 3ajekHO BiJl yMOB; IlosicHiogamu

BIJHOBHIUK, OKHCHEHHS, BiJTHOBJICHHS, | CXEMH peakiliii i XiMiuHi piBHSHHS. AHani3yéamu BIUIMB KOHIIEHTpAIIil

KaramizaTop, XiMi4Ha piBHOBara;, THIIM | peareHTiB, TEMIEpaTypH, BETUYMHU TOBEPXHI CTUKAaHHI, KaTalizaTopa Ha

XIMIYHUX PEAKIIIi. MIBUJKICTH peakii. 3acmocogysamu 3aK0H 30€peKCHHS MAaCH PEYOBHH IS
MEePETBOPEHHS CXEMH Peakilii Ha XiMi4He piBHSHHI. Bukopucmosysamu
METO/I €JICKTPOHHOTO OaJlaHCY IS IEPETBOPEHHS CXEMHU OKHCHO-BiTHOBHOT
peaxiiii Ha XiMiYHE piIBHSIHHS.

1.3 [Tepioguunamii | [lepiognuHumit 3aKOH (cyuacne | Hasooumu npuxiadu METAIYHUX 1 HEMETATIYHHUX €JIEMEHTIB. Po3pisHsamu B

3aKOH 1 dbopmymtoBaHHS), CTPYKTypa KOPOTKOTO 1 | MEploJWyHii CHCTeMI Mepioan, TPy, TOJIOBHI Ta OOIYHI MiATPYIIH.
nepiognyHa JIOBTOTO  BapiaHTIB MEPIOJUYHOI CHUCTeMH, | Bukopucmosysamu iHpopMalio, 3aKIaJeHy B MePIOJUIHIN CUCTEMI, IS
cucrema rpynu HalBaXJIMBIIIUX €JIEMEHTIB, | XapaKTepUCTUKU €JIEMEHTIB, IPOCTUX PEUOBHH 1 CHOIYK. AHani3yeamu 3MIHU
XIMIYHUX PO3MIIIEHHS METaJiYHUX 1 HEMETaliYHUX | BJIACTUBOCTEH MPOCTUX PEYOBUH 3aJIEKHO BiJ] PO3MIIIEHHS €JIEMEHTIB y
€JIEMEHTIB CJIEMEHTIB Y TIEPIOUYHIN CUCTEMI. MepioUyHIN cucTeMi (B mepiojax, rpymnax, Ipu Nepexo/ii BiJi OJHOTO Mepioay
J1. 1. MenneneeBa JI0 1HIIIOTO).

1.4 bynoBaaroma | Ckmaxg aroma; MOHSTTS HYKJIOH, HYKIIZ, | 3anucyeamu enexTpoHH1 Ta rpadiuni Gopmysan aToMiB eleMeHTiB 1-3 nepioai
130TONHM, TPOTOHHE YHCJIO, HYKJIOHHE | Ta iXHIX MPOCTHX WOHIB (KaTiOHIB, aHIOHIB), aTOMIB HEMETATIYHHUX €JIEMCHTIB
qucio, opOiTanb, EHEPreTUYHHil piBeHb | 2-r0 1 3-T0 mepioiB y 30ymKeHOMY CcTaHi. Buznauamu CKIaJ eIeKTPOHHUX
(migpiBeHb), eNeKTpoHHa 00OJIOHKA, CapeHHil | 000JOHOK (EHepreTUYHUX PiBHIB Ta MiAPiIBHIB) aTOMIB eeMeHTIB 1-3
(HecmapeHUi) eNeKTPOHU; CYTHICTh SIBHUINA | MEpioAiB. Xapakxmepuszysamu sIBUIIE PaAi0aKTUBHOCTI; XIMIUHI €JIEMEHTH
panioakTHBHOCTI; (opMu s- 1 p-opOitanel, | Manux mepiozis 3a Oyn0BoO aToOMiB. [lopisHiogamu paaiycu aTOMIB 1 IPOCTHX
po3MillleHHs ~ p-opOiTameit y  mpocTopi; | WOHIB. Ananizyéamu KINTbKICHUM CKJaJl aTOMa, 3aJ€XKHICTh 3MiHU paaiyciB
MOCJIIOBHICTh €HEPreTUYHUX PIBHIB B aTOMI. aTOMIB y Iepiojax i rpymax.

1.5 XimMIuHUI OCHOBHI THUNMH XIMIYHOTO 3B'S3KYy (WOHHUH, | 3anucyseamu rpadiuHi Ta enekTpoHHI popmynu Monekya. Ckradamu

3B'SI30K KOBAJICHTHUM, BOJAHEBUMN, METANIYHUN); TUIIM | (POPMYJIM CIIOJYK 3a CTYNEHSIMU OKUCHEHHS €JIEMEHTIB, 3apsiAaMH HOHIB.

KPUCTATIYHUX TIPaTOK; TOHATTS EJIEKTPO-
HEraTUBHOCTI, CTYyIiHb OKHCHEHHS, KPATHICTh
KOBAJECHTHOTO 3B'A3KY, MOJISIPHICTh
KOBQJICHTHOT'O 3B'SI3KY.

Po3pisnamu BaleHTHICTB 1 CTYIIIHb OKHCHEHHS enemMeHTa. Qouucarosamu
CTYMiHb OKUCHEHHS €JIEMEHTA Y CIIONYI. AHanizyéamu MEXaHi3MH yTBOPEHHS
KOBAJICHTHOTO 3B'SI3KY. BusHauamu KpaTHICTb, TOJSPHICTh YN HETIOJSIPHICTH
KOBQJICHTHOTO 3B'SI3Ky M)XK aToMaMu. [/pocHo3yeamu TUII XIMIYHOTO 3B'SI3KY B
OiHapHii comy1i, Gi3uyuHI BIaCTUBOCTI PEYOBUH 3aJIKHO BiJ] TUITY
XIMI4HOTO 3B'A3KY.
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1.6 Po3unnu KomnonenTu pO34YMHY: po3uuHHUK, | Ckradamu CXeMH EIeKTPOJITHYHOT JHCOIliamii OCHOB, KHCIIOT, COJICH;
pO3YMHEHA pEYOBHHA; KpUCTAJIOT1IpaT, | HOHHO-MOJICKYJIIPHI PIBHSIHHS 32 MOJICKYJISIPHUMH PIBHSIHHSIMH 1 MOJICKYJISPHI
CJICKTPOJIIT, HEEJIICKTPOIIT, CTYIiHb €JIEeKT- | PIBHSIHHSA 3a HOHHO-MOJICKYJSIPHUMH PIBHSHHSAMU. Po3piznamu OIHOPIAHI U
POITHIHOL JIACOITIAIIIT; 3a0apBIICHHs | HEOJHOPIAHI CyMiIni; po30aBiieHI, KOHIIEHTPOBaHI, HACWUYeHi, HEHACHYEHI
iHaUKaTopiB  (yHIBEpCAIbHOTO,  JAKMYCY, | PO3UMHHM; EJIEKTPOIITH W HEeJIeKTPOJITH, CWIbHI Ta CcJabKi eJIeKTPOTITH.
denondraneiny, MeTHIOpaHXKy) B KUCIOMY, | Buznauamu MOXIHUBICTH Mepeliry peakiii OOMIHy MiX eNeKTpOJiTaMHu Y
JY)KHOMY 1 HEWUTPaIbHOMY CEPEIOBHWINI; | po3uuHi. Ananizyéamu BIUTUB OyIOBU PEYOBHHH, TEMIICPATYPH, THCKY (s
OyZoBa MOJIEKYJM BOJMW; CYTHICTh HPOILECIB | Ta3iB) Ha PO3YMHHICTH PEUOBHH Y BOII.
PO3UMHEHHSI, EIEKTPOIITUIHOT TUCOLIIaITii.
2. Heopraniuna ximist
2.1. OcnogHi K1acu HeOP2aHIYHUX CROJIVK
2.1. Oxkcunn BusnauenHs, Ha3Bu, kinacudikarmis, Ximiuni | Ckradamu XiMmiuH1 GOpMYIU OKCUMIB. /lasamu Ha36u OKCUIAM 32 IXHIMH
1 BJIACTHUBOCTI, CIOCOOM JOOYBaHHS. xiMiyHUMH popmynamu. Busnauamu HopMynu OKCUIIB cepe] GopMyJT IHIIUX
KyaciB cnonyk. Cxiadamu piBHSHHS PEAKIIIH, K1 XapaKTePU3YIOTh XIMIUHI
BJIACTHBOCTI OKCH/IIB (B3a€EMOIis 3 BOJOIO, OKCUIAMH, KUCJIOTAMH,
OCHOBAMHU); PIBHSIHHS PEaKIIil, K1 XapaKTEepHU3yIOTh CIIOCOON 100yBaHHS
OKCHU/IIB (OKMCHEHHS MPOCTHUX 1 CKJIAJJHUX PEUOBHH; PO3KIIATaHHS
HEPO3YMHHUX OCHOB, JCSIKUX KUCIIOT Ta coseil). [lopisniosamu 3a XiMIYHUMHU
BJIACTUBOCTSIMH OKCHAHM OCHOBHI, KUCIIOTHI, aM(pOTEpHi. AHanizyeamu CKiiaq
OKCHUJIIB OCHOBHUX, KUCIOTHUX 1 aM()OTEPHHX; 3aJI€KHICTh BIACTHBOCTEH
OKCH/IIB BiJ] TUITy XIMI9HOTO 3B'SI3KY .
2.12 OcHoBH Busnauenns, Ha3Bu, kiacudikamis, ximiuHi | Ckradamu XimiuHi (QOpMynu OCHOB. /lasamu Ha36u OCHOBaM 3a iXHIMHU

BJIACTUBOCTI, CIIOCOOM JOOYBaHHSI.

XiMiyHUMH (hopMmynamu. Buznauamu @opMynH OCHOB cepet dbopmyn iHIIHMX
KJIaciB CHOJYK. Po3p13H;zmu pO3uUMHHI 1 Hep03qHHH1 ocHoBH. Ckradamu
PIBHSAHHS peakiiii, fAKi XapaKTepu3yloTh XIMiYHI BJIACTHUBOCTI OCHOB
(B3aeMOJIit 3 KHUCIOTHUMH OKCHUAAMH, KHCIOTaMH, COJSIMM; PO3KIIAJaHHI
HEPO3UMHHHUX OCHOB); DIBHSHHS peakIiif, $Ki XapaKTepHU3ylTh CIOCOOM
n0oOyBaHHS OCHOB (B3a€EMOJiI AKTUBHMX METATIB 13 BOJOI0, OCHOBHHUX
OKCHIIB 13 BOJIOIO, coJiel i3 syramu). [lopisniosamu XiMidHI BIIACTHBOCTI
OCHOB PO3UMHHMX 1 HEPO3ZUNHHHUX.




2.13

Kucnoru

BusnaueHnHs, Ha3Bu, Kiacudikaiis, XiMIdHI
BJIACTUBOCTI, CITOCOOW JOOyBaHHS.

Crraoamu xiMiuHi GOPMYJIH KHUCIOT. /Jlasamu Ha36u KHUCIOTaM 3a IXHIMHU
XiMiuHUMH GopMynamMu. Busnauamu GHopMyIH KUCIOT cepell GopMys 1HIIHUX
KJIACiB CIOJYK; BAJICHTHICTh KHUCIOTHOTO 3JIMIIKY 3a (DOPMYJIOI KHCIIOTH.
Po3spizuamu 3a ck1aioM KUCIOTH OKCUT€HOBMICHI 1 0€30KCUT€HOB1, KHCIOTH
3a OCHOBHICTIO. Ckraoamu PIBHSHHS peaklii, fKi XapaKTepU3ylOTh XIMIYHI
BJIACTMBOCTI KHCJIOT (B3a€MOJis 13 MeTallaMHd, OCHOBHHUMH OKCHIAMH,
OHOBaMH, COJISIMH); PIBHSHHS peakliid, fAKI XapakTepU3ylTb CIOCOOH
noOyBaHHS KHCIOT (B3a€EMOJiS KHCIOTHMX OKCHIIB 13 BOJOIO, cOJiel 13
KHUCJIOTaMH, HEMETAITIB 13 BOJHEM).

2.14

Com

BusnauenHs, Ha3Bu, Kiacu(ikamis, XiMidHI
BJIACTUBOCTI, CIIOCOOM JOOYBaHHS.

Cknaoamu  xiMiuHI ~ QopMynu  cojei;  piBHSHHSA  peakuiil, ski
XapaKTepHu3yIOTh XiMIYHI BIACTUBOCTI CEPEHIX coyel (B3aeMOIis 3 MEeTaJaMH,
KHUCJIOTaMH, JIyraMd, COJSIMH); DPIBHSHHS peakiliid, fKi XapakTepu3yroTh
crocoOu mo0yBaHHS coliel (B3aeMOJisi KHUCIOT i3 MeTajlaMH, OCHOBHUX
OKCH/IIB 13 KHCJIOTaAMU, KHCIIOTHUX OKCHU[IB 13 OCHOBaMH, JIyTiB 13 KHCIOTAMH,
CoJiel 13 KHUCJIOTaMH, COJeH 13 Jyramu, OKCHUIIB KHUCIOTHUX i3 OCHOBHHMH
OKCHJIaMH, COJIEH 13 COJSIMH, COJIeH 13 MeTajgaMu, METaliB 13 HeMeTaJaMHu,
TEpPMIYHE PO3KJIQJAHHS JESIKHX Ccolei). Jaeamu wHazéu cOMsAM 3a IXHIMH
ximMiuHUME popmyrnamu. Busznauamu Qopmynu coneit cepex GpopMmyn iHIIMX
KJIaciB CTIONYK. Po3pisHsamu 3a CKIAJ0M COJI1 CEpeiHi, KKCIIi, OCHOBHI.

2.15

AmdotepHi
CTIOTyKH

[TonarTs amQoTepHOCTI; XIMIUHI BIACTUBOCTI,
crocoOu a00yBaHHS aM(OTEpHUX OKCHUJIB 1
T1IPOKCH/IIB.

Cknaoamu XiMi4H1 (OpPMYJIM OKCUAIB Ta TiIPOKCHIIB AmoMiHi0 1 LIuHKY;
PIBHSHHS peakiliii, 10 XapaKTepU3ylOTh XiMIYHI BJIACTHBOCTI OKCHIIB Ta
rigpokcuaiB Amominiro 1 [{uHKY (B3aemomis 3 KHCIOTaMH, Jyramu);
PIBHSHHS peakIii, II0 XapakKTepu3yloTb crocoOu mo0yBaHHS coeit
(B3a€MOJIis TYTIB 13 COJISIMHU).

V3arajibHEeHHS BiIOMOCTEH MPO KJIACH HEOPTaHIYHUX CIIONYK.

Ilopisntosamu XiMi4H1 BIaCTUBOCTI OKCHJIIB, OCHOB, KHCJIOT, COJICH.
Yemanoeniosamu pUIMHHO-HACITIIKOBI 3B'SI3KW MK CKJIQJI0OM 1 XIMIYHHUMH
BJIACTHBOCTSIMHU OKCHIIB, KHCJIOT, OCHOB, COJICH.

V3aeanvniosamu 3naHHs PO BIACTUBOCTI OCHOBHUX KJIACIB CIIOMYK Ta CriocoOu
iX m0OyBaHHS /ISl BCTAHOBIICHHSI TCHETUYHUX 3B'SI3KIB MIXK MIPOCTUMH
pEYOBHHAMU, OKCUJIAMH, OCHOBAMH, KHUCIIOTAMH, COJISIMU; 31IHCHEHHS
XIMIYHUX peakliil 3 METOI0 B3aEMHUX MEPETBOPEHb MPOCTHX PEUOBHH 1
KJIaCiB HEOPraHIYHUX CIIOJIYK Ta CIOCTEPEKECHHS 32 HACIIAKAMHU IIHX
MIEPETBOPCHb.




2.2. Memaniuni enemenmu ma ix cnojiyku. Memanu

221 3aranbHi [lonoxeHHs ~ METaNYHUX  €IEMEHTIB Yy | BusHauamu NMOJIO0XEHHS METATIYHUX €JICMEHTIB y IEPIOMYHIA CHCTEMI.
BIZIOMOCTI PO | MEPIOJHYHIN CHCTEMI; ocobmuBocTi | Xapakmepuzysamu MeTamiuHUA XIMIYHHHA 3B'S30K; OyJOBY METaIiYHUX
MeTaliyHi eJIEKTPOHHOI OyIOBM aTOMIB METANIYHHUX | KPUCTAIIYHUX IPATOK; (Di3MYHI BJACTHBOCTI METAIIB.
€JIEMEHTH Ta CJIEMEHTIB; 0COOIMBOCTI METaTIYHOTO | Po3pisHsmu 3a €ICKTPOHHOIO OYJOBOI METaNiuHI Ta HEMETaTi4Hi CIIEMEHTH,
METaIn XIMIYHOTO  3B'SI3Ky;  3aragbHi  (I3WYHI | BHIM KOPO3ii (XiMiuHA, CIEKTPOXIMIUHA).
BJIACTHBOCTI; 3arajbHi XIMIuHI BJacTUBOCTL; | Ckradamu CXeMH €JISKTPOHHMX KOHQIrypamii aTOMIB METaJTIYHUX
3arajbHi  CcrocoOW  0OyBaHHS; MOHSTTS | €JIEMCHTIB; pPIBHSIHHS OKHCHO-BITHOBHUX PpEAKIid, $KI XapaKTePHU3YIOTh
KOpo3ii, crmocoOu 3axMcTy MeTadiB BiJ | XiMIYHI BJIACTHBOCTI MeTamiB (B3a€MOJII0 3 KHCHEM, TaJIOTeHaMH, CIpKOIO,
KOpO3ii; Ha3BM Ta GOPMYyJIN HAWBaXJIUBILIUX | BOJOIO, KHCIOTAaMH, pPO3YMHAMH  COJIeH); pIBHSHHS  peakiii, sKi
CIIOJYK METAiYHUX €JEMEHTIB; CIUIaBIB | XapaKTepU3ylOTh CIOCOOM JOOyBaHHS MeETaliB (BIJHOBJICHHS KOKCOM,
(uaByH, CTalb). kapOoH(Il) oxcumom, BogHEM, MeTaloTepMis (aTIOMOTEpMisi), EIEKTPOIi3
pO3IUIAaBIB COJIEH, JIyriB Ta JAEAKUX PO3YMHIB); PIBHSHHS pEaKlid, sKi
BiZIOYBAIOTHCS I1iJ] yac 10OyBaHHS YaByHY 1 CTai.
Tosacuoeamuy 3MiHy XIMIYHUX BJIACTHBOCTEH CIIOJIYK METAJIIYHHUX €JIEMEHTIB
3QJIE)KHO BiJl €JICKTPOHHOI OYJOBH aTOMIiB, CyTh MPOIIECIB EIEKTPOIIi3y,
KOpo3ii MeTaliB, T0OyBaHHs YaByHY 1 CTaIi.
Ananizyeamu 3aneXHICTh XIMIYHOI aKTUBHOCTI METaliB BiJl €JIEKTPOHHOI
OyJIOBH aTOMIB.
IIpoeno3zysamu MOXKIIUBICTD MepeOITy XIMIYHUX PEaKIliid METaIIB 13 BOJIOIO,
PO3YMHAMU KHCJIOT, COJICH, JIYTiB.
Ob6rpynmogysamu 3aleXHICTh (PI3UYHUX 1 XIMIYHHUX BJIACTUBOCTEH MeTaliB
Bil ocoOnuBOCTed iX eNeKTpoHHOI OyAOBH; NPUYMHHO-HACHIIIKOBY
3aJIeKHICTh MK CKJIAJIOM 1 BIIaCTUBOCTSMH YaBYHY Ta CTaIi.
222 JlyxHi 1 XiMi4HI BJIACTUBOCTI; crmocodbu no0yBaHHS, | Buznauamu monoxkeHHs Hatpiro, Kamiro, Kanpiiro B mepioguvHiii cucTemi;
JTy>)KHO3EMETbHI | Ha3BM Ta (GOpMYJNHM  HalBaXJIUBIMHUX | Xapakmepu3yeamu XiMidHI BIACTHBOCTI HATPil0 1 Kallifo, KalblLil0; IXHE
MeTaJH CIIOJIYK; TIOHATTS TBEPJAOCTI BOAM, Taiy3l | 3aCTOocyBaHHs;, crmocobu no0yBaHHsA;, Ckradamu CXeMH  E€JIEKTPOHHUX
3aCTOCYBaHHs  HaWOUIBII  mWoOmHUpeHHX | KoHdirypamiit aromiB Hatpito, Kaniro, Kanbiito; piBHIHHS OKMCHO-BITHOBHUX
cnonyk Hartpiro, Kamiro, Kanbimito; | peakiiid, siki XapakKTepU3yIOTh XIMI4HI BJIACTUBOCTI HATPil0, Kalil0, KaJbIIIO
xiMiyHuX (Gopmyn 1 Ha3B HaWOuTeImI | (B3aEMOJi0 3 KHCHEM, rajJOr€HaMH, CipKOI0, BOJOIO); PIBHSHHS KHUCJIOTHO-

MOIIUPEHUX KalliiHUX JOOPUB.

OCHOBHHUX pEaKIliii, sKi XapakTepu3yIOTh XIMiuHI BJIACTUBOCTI OKCHAY Ta
KaJbIliil TiIOPOKCHAY; PIBHSHHS peakiiid, $Ki XapaKTepU3ylTh CIIOCOOU
NOM'SIKIIIEHHS. TBEPAOCTI BOAM; 3acmocosysamu 3HAHHA IS BU3HAUCHHS
cnosnyk Hatpito, Kaniro, Kanpuiro 3a 3a0apBieHHsSM HOTyM 's.
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AJroMiHiIl Ta
CTIOJTy KU
AJrOMIHITO

XiMi4HI BJIACTUBOCTI; CIIOCOOM JOOYBaHHS,
Ha3Bu Ta (opmMynan HaWBaKIMBIIIUX
CIIONTyK; Tally3l 3aCTOCYBaHHS aJIOMIHIIO Ta
HANOUTBII MOIUPEHUX CTIONYK AJTFOMIHIIO.

Busnauamu monoxeHHs AJTFOMIHIIO B TIEPIOUYHINA cucTeMi. Xapakmepu3ysamu
XIMiYHI BJIaCTHBOCTI aJIFOMiHiI0, aM(OTEpHI BIACTHBOCTI OKCUAY Ta TiIPOKCHUILY
aTIOMIHIIO; iXHE 3acTocyBaHHA. Ckradamu CXeMy €JIEKTPOHHOI KOHQITyparii
aTomMa AJTFOMIHIIO; PIBHSHHS OKHCHO-BITHOBHUX PEAKIIIH, SKI XapaKTEePU3YIOTh
XIMIYHI BJIACTUBOCTI QJIOMIHIIO (B3a€EMOJIII0 3 KHCHEM, TajoreHamH, CIPKOIO,
BOJIOIO, KHCJIOTaMHM, JyTamMH); PIBHSHHS peakiiii noOyBaHHA B nabopatopii
aMIOMIHIN TiApOKCUAy (B3a€MOJis PO3UYMHHHX COJICH 3 Jyramu) Ta aaroMiHik
OKCHJY (CTIaTIOBaHHS Y KHCHI TOBITPS1); pIBHSAHHS PEaKIIii, K1 XapaKTepu3yoTh
ixai ampoTepHi BIACTUBOCTI (B3a€EMOiS 3 OCHOBHHUMH Ta KHCIOTHUMH
OKCHJaMH, KUCIIOTAMH Ta JyT'aMH).
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3aiizo Ta
CTIOJTyKH

Depymy

XiMi4yHI BJIACTUBOCTI; CMOCOOM JOOYBaHHS,
Ha3BH Ta (QOpMYyIM HaBaKIUBIMIUX
CHOJYK; Taly3i 3acTOCYBaHHS 3ajliza Ta
HANOLTBII MOMUPEHUX CIIONTyK Depymy.

Busnauamu nonoxennss @epyMmy B mepioAuyHidl cuctemi. Xapaxmepusysamu
XIMI4HI BJIACTMBOCTI 3aii3a, OKCHAIB Ta TiapokcuniB depyMy; 3acTOCyBaHHS
3aniza Ta coneit @epymy. Ckradamu cxeMy eneKTpOHHOI KoH(iryparii aToma
®epymy; piBHSHHS OKHCHO-BITHOBHUX pEaKUii, sIKI XapaKTEpU3YIOTh XiMiuHI
BIIACTUBOCTI 3alli3a (B3a€EMOJII0 3 KHUCHEM, rajoreHaMH, CIPKOIO, BOJIOIO,
KHUCJIOTaMH, COJISIMM); PIBHSHHS KHCIOTHO-OCHOBHHUX peakiliii 1oOyBaHHS B
naboparopii @epym(Il, III) rigpokcuaiB (B3aemMomisi PO3YMHHHX COJEH 3
ayramu); piBHsAHHS nepetBopeHHs cnoiayk @epym(ll) y cnonmyku @epym(Ill);
PIBHSHHS pEakiid, M0 XapaKTepU3yIOTh XiIMiYHI BIACTUBOCTI OKCHJIB Ta
rigpokcuniB  depymy (B3aEMOJisT 3 KHUCIOTHUMH OKCHIAMH, KHCIOTAMH).
Amnanizyeamu ¢i1310J0T19HY pOJb HOHIB DepyMy.
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VY3aranbHEHHS BIIOMOCTEH MPO METAIM Ta CHOJYKH METalli4HUX

€JIEMEHTIB

Ilopiénosamu XiMI4HI BJIIACTHBOCTI METaJliB Ta CIOJYK METaJTi4YHUX
enementiB Harpiro, Kanito, Kanbiiro, Amominiro, @epymy.

Ycemanoesniosamu MpUIMHHO-HACITIIKOBI 3B'SI3KM MK CKJIAZOM 1 XIMIYHAMH
BJIACTUBOCTSIMH METAJIIB Ta CIIOJYK METAJIIYHUX EJIEMEHTIB.

V3acanenioeamu 3HaHHA TPO XIMIYHI BIIACTHBOCTI Ta CIOCOOM MOOYyBaHHS
JUTSl BCTAHOBJICHHSI TEHETHYHUX 3B'SI3KIB MK METaJlaMU Ta Pi3HUMHU KJacaMu
HEOPTraHIYHUX CIOJYK; 3MIMCHEHHS XIMIYHMX pEaKIliid 3 METOIH B3a€EMHUX
MIEPETBOPEHb METANIB 1 CIOJYK METaJiYHHX E€JIEMEHTIB Ta CIIOCTEPEKEHHS 3a
HACITIIKAMU IUX TIEPETBOPCHb.




2.3. Hememaniuni enemenmu ma ix cnoayku. Hememanu

23.1 Hewmeraniuni Hemeraniuni enementu (I'imporen, | Xapaxmepuzysamu XiMi4HI BJIAaCTHBOCTI TPOCTUX PpEYOBHMH HEMETAJIYHUX
€JIEMEHTHU Iamorenu, Oxcuren, Cynbdyp, Hitporen, | e1eMeHTIB; OKHCHO-BIIHOBHI TpOIECH Ta KHCIOTHO-OCHOBHI — B3a€EMOII,
®dochop, Kapbon, Cuirimiii); eIeKTpOHHI | XapaKTEepHI HAWOUTBII TOMMUPEHUM CKIQJHAM PEYOBHHAM HEMETATIIYHHX
bopmyu aTOMIB HEMETaJIuHuX | eleMeHTiB. O6IpyHmosysamu BAJCHTHI MOMXJIHMBOCTI 1 CTYNEeHI OKHCHEHHS
€JIEeMEHTIB; XIMi4HI (OpMyJIM 1 Ha3BU | HEMETAIIUYHHMX EJIEMEHTIB 3a iX TMIOJOKCHHSIM Yy TepIOJuYHIA CHUCTEMI Ta
MPOCTHX 1  HAWOUIBII  TOIIMPEHHMX | €JIEKTPOHHOK OyJO0BOIO aroma; NPUYMHU SIBUINA anoTporii. [lopienrosamu
CKJIQIHUX pEYOBUH HEMETAIYHUX | (I3WYHI BJIACTUBOCTI  aJOTPOMHUX MoAW(IKamid OZHOTO 1 TOro X
€IEeMEHTIB;  SIBUIIE  ajoTpomii  Ta | HEMETAJIYHOrO0  €JeMEHTAa; XIMIYHY  aKTUBHICTb  NPOCTHUX  PEUYOBUH
ANOTPOMHUX Moaudikariu; SBHILE | HEMETANIIYHUX €JIEMEHTIB; PeaKkIiiHy 34aTHICTh OJJHOTUITHUX CKIAJHUX PEUOBUH
aacopOuii; (i3udHI BIACTHBOCTI MPOCTUX | HEMETANIUHUX €NEMEHTIB. Bcmanosniosamu 63aemo38'sa30k Mik OyAOBOIO 1
1 HAWOUIBINI  MOMMPEHUX  CKIAJHUX | BJIACTHBOCTSMH MPOCTHX 1 CKIAAHUX PEYOBUH HEMETAIIYHUX €IEMEHTIB OJTHI€T
PEUOBMH  HEMETATIYHUX  €JEMEHTIB; | MIATPYHH; MiX CKJIaJ0M, OYJOBOIO 1 BIACTUBOCTSIMM CKIQJHUX PEUYOBHH
XIMiYHi BIACTHUBOCTI MPOCTUX 1 HAHOLIBII | HEMETATIYHUX EJIEMEHTIB. 3acmocosysamu 3HaAHHA Ui BU3HAYEHHS TNPOCTHX 1
MOIINPEHNX CKJIaTHUX PEUOBHMH | CKJIaJHUX HOHIB HEMETaJIYHHX €JIEMEHTIB; Uid NOOyBaHHsS 1 pO3Mi3HABAHHA
HEMETAIYHUX  E€JEMEHTIB;  CHOCOOM | MPOCTHUX 1 HAHOUIbII MOUIMPEHUX CKIAAHUX PEUOBHH HEMETATIUHUX EJIEMEHTIB.
noO0yBaHHS ~ TpocTUX 1 HaWOumbm | Po3s’a3yéamu eKCIIEpUMEHTANbHI 3aladi 3a Y4YacTI0 TPOCTHX 1 HaWOiIbII
MOIINPEHUX CKJIQJIHUX PEUYOBUH | MOUIMPEHUX CKJIAJHUX PEUOBUH HEMETAIIYHUX €IIEMEHTIB.
HEMETAJIIYHUX €JIEMEHTIB y Jaboparopii
Ta TIPOMHUCIIOBOCTI; HAWBaXIHMBIII Taly31
3aCTOCYBaHHS MPOCTUX 1  HANOUIBIN
MOIUPEHUX CKIIQTHUX pEYOBUH
HEMETaJTIYHHUX EJIEMEHTIB; SKICHI peakiiii
JUTSL BA3HAUCHHS TIPOCTUX 1 CKJIATHUX HOHIB
232 Bonens i Enextponna ¢opmyna aroma ligporeny; | Ckradamu piBHSHHS peakiliii, XapakKTepHHUX JUII BOAHIO (B3a€EMOIIi 3 HEMeTalaMH,
CTIOTyKH xiMiyHa (opmysla TPOCTOi PEYOBUHHU | aKTHBHHMH  METallaMH, OKCHAAMH  METAIIYHHX  CJIEMEHTIB, JESKUMHU
Iigporeny Iaporeny (BomHI0); (i3W4HI BIACTUBOCTI | OpraHIYHUMHU PEUYOBHMHAMM); PIBHSHHS PEAKIiid BOIU 3 MPOCTHUMHU PEYOBUHAMHU

BOAHIO 1 BOJHM; XIMIYHI BJIACTUBOCTI
BOJHIO 1 BOJW; CHocodbw m00yBaHHS
BOJIHIO B JIabopaTopii Ta MPOMHUCIIOBOCTI;
CIIOCOOM OYMILIEHHS BOAH; HAWMBaKJIMBIIII
ramy3i 3acTOCYBaHHS BOJHIO 1 BOJM;
JIOBEIEHHS HAasIBHOCTI BOIHIO.

HEMETaJiYHUX 1 METalliYHUX EJIEMEHTIB, iX OKCHIaMU Ta CIIOJIyKamMu 3
I'igporeHom, AeSKUMHU OPraHIYHHUMH CIIOJIYKaMH; PIBHSHHS peakIlii po3KIamgy
BOJM, MOOYyBaHHS BOJHIO B Jjaboparopii 1 mpoMuciaoBocTi. Obepynmosysamu
BAJICHTHI MOJKJIMBOCTI 1 CTyINeHl OKMCHEHHs [imporeHy 3a HOTO IMOJOXKEHHSIM Y
NEepioINYHIN CHCTEMI Ta eNIEKTPOHHOIO OYyA0BOIO aToMa. 3acmocogyéamuy 3HaAHHS
PO BIACTUBOCTI BOJHIO Il MOTO pO3Mi3HABAHHS; AN JOOYBaHHSA BOJHIO 1
JOBEJICHHIO Or0 HasIBHOCTI.




233 Crnonmyxu Enextponni ¢popmynu atomiB @nyopy 1a | Ckradamu piBHSHHSA peakliil, XapakTepHHUX Mg Xxjopy (B3aeMoxii 3
l"anorenis Xnopy; XiMmiuHI (QOpMYITHM TPOCTUX | MPOCTHMHU PEUOBMHAMH METAJTIYHUX 1 HEMETAllilYHUX EJIEMEHTIB, BOJIOIO,
pedoBun lamoreniB (¢propy, ximopy, | JeSIKUMH OpraHIYHMMH PEUOBHMHAMM); PIBHAHHS OKHMCHO-BIJIHOBHUX pEakiliii Ta
Opomy, Honay); XiMiuHi (OpPMYJM 1 Ha3BU | KUCIOTHO-OCHOBHUX B3a€EMOJiM, XapakTepHUX i TIAPOTeH  XJIOPUAY
HalimommwmpeHimux crnonyk ['amoreHiB; | (B3aemonii 3 MeTalaMH, OCHOBHUMH OKCHJIAMH, OCHOBaMH, aM(pOTECPHUMH
¢Gi3MyHI  BIIACTUBOCTI HAWBAXJIMBIMIMX | CIIOJNyKaMH, COJSIMHU, ICSIKMMHU OpPTaHIYHHMH CIIONyKaMu); PiBHSHHS peakiii
cnonyk [amoreHiB (TigporeH XJopuay, | moOyBaHHS XJIOpY Ta TiAPOTeH XJIOPUAY B TaOOpaTOpii 1 MPOMHUCIOBOCTI.
TaJIOTEHIAIB  METATIYHUX  eJIEeMEHTIB); | Obepynmosysamu BaJICHTHI MOKIIMBOCTI 1 CTyNeHI OKHCHEHHs aToMiB Dyopy i
XiIMIUHI BJIACTUBOCTI XJopy 1 TigporeH | XJopy 3a iX IMOJIOKEHHSM Y TMEPIOAUYHIN CHUCTEMI Ta EJIEKTPOHHOIO OYyI0BOIO
XJIOPUY; CIocoOu H00yBaHHS XJIOpPY Ta | aTOMIB.
rigporeH xjopumy B Jjabopatopii Ta | [lopisHiosamu XiMid4HY aKTUBHICTb TaJOTEHIB.
MPOMUCIIOBOCTI; HAaMBAXIUBINII Taly3i | 3acmocogyéamu 3HaHHA Ui BU3HAUCHHS TaJlOTEHIA-10H1B, A JOOYBaHHS
3aCTOCYBaHHS XJIOPY, TAPOTeH XJIOPUAY, | TiJpOreH XJIOpUIy.
XJIOpHIB;  SKICHUX  peakuii s | Pozé'sizysamu exciepuMeHTalIbHI 3a/1a4l 32 y4acTiO HAlOUTBIIT MOMIMPEHUX
BU3HAUYEHHS raJIOT€H1q-HOHIB. CKJIAIHMX PEUYOBUH [ anoreHiB (TiApOTeH rajJoreHiiB, TalIOreHIIiB METAIYHUX
CIIEMCHTIB).
234 [Tinrpymna Enexrponna ¢opmyna atomiB Okcureny i | Ckraoamu piBHSHHS peakIiid, XapaKTepHUX I KHCHIO (B3aeMomil 3
Oxkcureny Cynpdypy; amoTpomnHi Moaudikamii | IPOCTHMH PEUOBHHAMHU HEMETATIYHUX 1 METAJIYHUX EJIEMEHTIB, 1X CIIOIyKaMH 3

Oxkcureny 1 Cynbpdypy; ximMiuai popmynu
npocTux pedoBuH OxcureHy (KHCHIO,
o3ony) 1 Cynedypy (cipku) Ta Haimo-
mupeHimux cnoiayk Oxcureny i Cyib-
¢bypy; ¢i3uyHi Ta XIMIYHI BIACTUBOCTI
peuoBuH Oxcureny i Cynsdypy (KUCHIO,
030my, cipkh, Cynsdpyp(IV) okcuny, Cyib-
¢yp(VI) oxcuny, cynbhaTHOI KHCIIOTH,
cynb(hariB); crocoOu H00yBaHHS KHCHIO,
030HY, CIpKH, Cylnb(}aTHOI KHCIOTH B

Iigporenom, opraHiYHMMH PEUYOBMHAMM); PIBHSHHS peEakiliii, XapaKTepHUX
U1l CIpKU (B3aeMOIi 3 MPOCTUMHM PEUYOBMHAMH HEMETATIYHUX 1 METATIYHHUX
€JIEMEHTIB); PIBHSHHSA pEakiliii OKHUCHO-BITHOBHUX TMPOIECIB Ta KHUCIOTHO-
OCHOBHUX  B3aemoaill, xapaktepHux miasa Cynsdyp(IV) okcupy 1
Cynaspyp(VI) okcuay (B3aemMozii 3 BOIOI0, OCHOBHUMH OKCHIaMH, OCHOBAMHN);
PIBHSHHSA peakuid OKUCHO-BITHOBHUX IPOLECIB Ta KHCIOTHO-OCHOBHHUX
B3a€MOJII, XapaKTepHUX M Cyiab(paTHOI KUCIOTH (B3a€MOAIl 3 MeTallaMu,
OCHOBHUMH OKCHJaMH, OCHOBaMHU, aM(POTEpHUMHU CIIOJYyKaMH, COJSIMU);
piBHSHHS peakiii noOyBaHHS KHUCHIO B JabopaTopii 1 NPOMMCIOBOCTI,
YTBOPEHHS 030HY; PIBHSHHS peakiliii, 0 MOKJIaJeHI B OCHOBY IPOMHCIOBOTO




nmabopatopii Ta MPOMHUCIIOBOCTI; YMOBH, 1110
3aCTOCOBYIOTHCS Ha BUPOOHMIITBI
cynb(aTHOI ~ KHMCIOTH; HaWBaKIMBILIL
rajy3i 3acTOCyBaHHS KHCHIO, CipKH,
Cynsdyp (V) oxcuny, Cymsdyp (VI)
OKcHIy, cynb(aTHOI  KUCIOTH  Ta
cynb(haris; SKiCHA peaxiris TUTSt
BU3HAYEHHS CyNb(aT-HOHIB.

BUPOOHUIITBA CYIb(PATHOI KUCIOTH.

Xapakmepuzyeamu ckinaa 1 OymoBy anoTponHux Moaupikauii Oxcureny i
Cynbdypy.

Obepynmogysamu BAJIGHTHI MOXIMBOCTI 1 CTymeHI OKUCHEHHs OKCHUTeHy 1
Cynbhypy 3a X TOJOKEHHIM y TIEpIOANYHIN CUCTEMI Ta €JIEKTPOHHOIO Oy 10BOIO
aTOMIB.

Ilopieniosamu XiMi4Hy aKTUBHICTh KUCHIO, O30HY 1 CIPKH.

3acmocosysamu 3HaHHS TIPO BIIACTHUBOCTI KUCHIO JUIS HOTO pO3Mi3HABaHHS;
3HAaHHS JUII BU3HAYCHHS CyJIb(daT-HOHIB, 3HAHHSA i [H00yBaHHS 1
TOBEJCHHS HAassBHOCTI KHCHIO.

Po3zé's13ysamu ekciepuMeHTaIbHI 3a71a4i 3a Y4acTiO CyJIb(]aris.

235

[Tinrpyna
Hitporeny

Enextponni ¢popmynu aromiB Hitporeny i
Docdopy; aNoTpOnHi  Moaudikamii
@ochopy; ximiuHI POpPMYITHU MPOCTHX
peuoBuH Hitporeny (azoty) i Pocdopy
(6imoro 1 uepBoHoro  docdopy),
HalimomupeHimux crnonyk Hitporeny i
Docdopy, HaNUNOLIUPEHIIINX
MiHEpAJIIBHUX  JOOpWUB, IO  MICTSThH
Hitporen i ®ocdop; ¢iznyni Ta XimiuHi
BJIACTUBOCTEH TMPOCTUX 1  CKJIAJHHUX
pedoBun Hitporeny 1 ®ochopy (azory,
oimoro 1 uepBoHoro Qocdopy, HITpO-
rea(IV) okcuny, dochop(V) okcuny,
aMOHIaKy, COJIed aMOHiI0, HITPaTHOI KHC-
JIOTH, HITpaTiB, opTodocdaTHOI KUCIOTH,
oprodocdari); cmocobu  m0OyBaHHS
a3oty, (ocdopy, aMOHiaKy, HITpaTHOI Ta
oprodocdarHoi kucmoT B Iadbopatopii Ta
MPOMHCIIOBOCTI; YMOB, IO 3aCTOCOBYIO-
TBCS ~ Ha  BHPOOHHITBI  aMOHIiaKy;
HallBAXJIMBINII ~ Taxy3i  3aCTOCYBaHHS

azoty, Gocdopy, dochop(V) okcuny,
aMOHIaKy, HITPaTHOI KHCJIOTH, HITpATiB,

Cknaoamu pIBHSHHS peakiiid, XapakTepHUX A a3oTy 1 docdopy (B3aemonmii 3
MPOCTUMH PEYOBHHAMHU HEMETAIIYHUX 1 METAIIYHUX €JIeMEHTIB); PIBHSIHHSA
peaxiiii OKHCHO-BITHOBHHMX TIPOIIECIB Ta KHCIOTHO-OCHOBHHX B3a€MOJI,
XapaKkTepHUX JJIs aMOHiaKy (B3aeMOJii 3 KHCHEM, BOJIOIO, OKCHUIAMHU METaTIYHUX
€JIEMEHTIB, KUCIIOTaMH, NESIKUMH OpPTaHIYHUMHU CIIOJyKaMH); PIBHSHHS peaKiii
XapakTepHUX JIsi CoJiel aMoHiro (B3aeMoiii 3 Jyramu, COJSIMH); DPIBHSHHS
peaKIiii OKHCHO-BIIHOBHMX TIPOIECIB Ta KHCIOTHO-OCHOBHUX B3a€EMOJIIH,
XapakTepHUX IS HITpaTHOI KHUCIOTH (B3aeEMOAii 3 MeTajaMu, OCHOBHHUMH
OKCHIaMH, OCHOBaMH, aM(OTEpHHUMH  CIOIyKaMH, COJISIMH,  JCSIKUMH
OpraHIYHUMU CTOJyKaMH); PIBHSAHHS PEaKiiii OKMCHO-BITHOBHHX IMPOIIECIB Ta
KUCJIOTHO-OCHOBHUX B3a€EMOJIN, XapakTepHUX misg opTodocdaTHOi KHCIOTH
(B3aemoii 3 mMeTanamMu, OCHOBHUMH OKCHIaMH, OCHOBaMH, COJISIMH); PIBHSIHHS
peaKiii, o XapaKTepu3yITh B3a€EMOTICPETBOPEHHS CEPEIHIX 1 KHUCIUX COJICH
oprodochaTHOl KHUCIOTH; PIBHAHHS peaKiiit TepMquoro pO3KIIaay coyen
aMOHIIO, HiTpaTiB oprodocdaTiB; piBHAHHS peakuid 100yBaHHS q)ocq)opy,
aMOHlaKy, HlTpaTHOI Ta oprodocdarHoi KUCIOT B na60paTop11 1 IPOMUCIIOBOCTI;
PIBHSIHHSL peakiiid KHCIOTHO-OCHOBHHX B3aeMOJid, xapaktepHux Qocdop(V)
oKcHuay (B3a€EMO/IiT 3 BOJOK, OCHOBHUMHU OKCHJAMH, OCHOBAMH).
Xapaxkmepuzysamu cknan i 0y10By AIOTPOITHAX moaupikarniit ®ocdopy.
Obepynmosysamu BaJCHTHI MOXKIIUBOCTI 1 CTyneHi okucHeHHs Hitporeny i
docdopy 3a iX MOJOKESHHIAM y TIEPIOANIHIN CHCTEMI Ta eJIEKTPOHHOIO OYI0BOIO
aToOMIB.

Ilopisnrosamu XIMI4HY aKTUBHICTb a30Ty 1 hochopy.

9




oprodocdarnoi kucmotu, oprodocdaris;
SIKICHI peaxiiii TS BU3HAYECHHS
optodocdar-, aMOHili- Ta HITpAT-HOHIB.

3acmocoeysamu 3HanHsA PO BIACTUBOCTI aMOHIaKy JJIsl HOTO PO3IMi3HABaHHS; /IS
BH3HAUCHHS HOHIB aMOHiIO, HiTpaT-, opTodocdaT-iioHiB; st nO0OyBaHHSA 1
JIOBE/ICHHS HAasiBHOCTI aMOHIaKYy .

Posg'a3ysamu ekcriepuMeHTaNbHI 3a/1a41 32 y4acTIO COJIeH aMOHiI0, HITPaTIB 1
oprogocdaris.

23.6

[Tigrpymna
Kap6ony

Enextponni dhopmynu aromiB KapOony 1
Cumniniro; aJIOTPOIHI Moaudikarii
KapOony; TTOHSTTS azicopOrtii,
aacopOuiiHi BJIACTUBOCTI BYTJICIIIO;
XiMiyHi  (OpMYNIH TPOCTHX PEYOBHH
Kap6ony (Byrunemto) i Cumiiito (CHITIIIIIO)
Ta HainmomupeHimmx crnoiayk KapOony i
Cumiiro; ¢bi3uuHi Ta XiMIYHI1
BJIACTUBOCTEH MPOCTHUX PEUOBHH
KapOony, Cumimiro 1 HalBaKJIHUBIIIUX
cnonyk Kapbony 1 Cuminito (xap6on(I)
okcuny, kapooH(IV) okcuay, kapOoHaTiB,
cummii(IV) oxcumy, cumikaTHOI KUCIIOTH,
CHJIIKATIB); CITIOCOOU TOOYBaHHS BYTJICIIIO,
cumimito, kapoou(Il) oxcumy, kap6on(IV)
OKCHJy B J1abopaTopii Ta MPOMHCIOBOCTI;
HAaWBaXJMBIIII ~ Taly3i  3aCTOCYBAaHHS
Byrnem, anMasy. rpadity, kapoon(Il)
okcunay, kapooH(IV) oxcuay, kapOoHaTiB,
rigporenkap6oHartis, cuminii(IV) okcuny,
CUJIIKATHOI KHCJOTH, CHJIKATIB; SKICHI
peakuid Ay BU3HA4YeHHS KapOoHart-,
CUITIKAT-HOHIB.

Haeooumu npuxnaau 3acTocyBaHHsS siBUINAa ancopOumii. Ckradamu PpiBHSHHS
peaxiiii OKHCHO-BIJHOBHUX IMPOIIECIB, XapaKTEePHUX JIS BYTJICIIO 1 CHIIIIIIIO
(B3aeMoil 3 MPOCTUMH PEYOBHHAMH HEMETATIYHMX 1 METAIIYHUX E€JIEMEHTIB,
OKCHUJIaMH METaJIYHUX €JEMEHTIB); PIBHSHHS pEaKliii OKUCHO-BITHOBHUX
npoiieciB, xapaktepHux s kapOoH(Il) okcuay (B3aeMoii 3 KUCHEM, OKCUAAMHU
METaJlIYHUX EJIEMEHTIB); PIBHSHHSA pEakiiii OKHCHO-BIIHOBHHX MPOIECIB Ta
KHCJIOTHO-OCHOBHUX B3a€MOJIiH, XapakTepHux st kapOoH(IV) okcuny (B3aemomii
3 BOJIOI0, OCHOBHUMH OKCHJIaMH, OCHOBaMH, BYTJICIIEM); PIBHSIHHS peaKiliid, siKi
BiI0OYBaIOThCS MPH J0BeneHH1 HasiBHOCTI KapOoH(IV) okcuay (B3aemonist oro
3 KaJbIii TiIPOKCHIIOM); PIBHSHHS peakiii OKMCHO-BIIHOBHHX IPOIECIB Ta
KHCJIIOTHO-OCHOBHUX  B3a€MOJiH, XapaktepHux st cuwmmid(IV) oxcumy
(B3aeMozii 3 OCHOBHMMH OKCHAaMH, OCHOBAMH); PpIBHSHHS peaKIii
B3a€EMOIIEPETBOPEHHS CEpPEHIX 1 KHUCIUX COJeld KapOOHATHOI KHUCIIOTH;
PIBHSHHS PEAaKIliii TEPMIYHOTO PO3KJIaay KapOOHATIB 1 TipOreHKapOOHATIB;
PIBHSIHHS peakiiii 100yBaHHs ByTJeIto, cuiiiro, kapooH(Il) okcumry, kapoou(IV)
okcuay B mabopartopii 1 MPOMHCIOBOCTI. Xapakmepu3zyéamu ckian i OyIdoBy
anotponHux mMomudikauiit Kapbony. Obepynmoeysamu BaleHTHI MOXIUBOCTI 1
cryneHi okucHeHHs KapOony 1 Cuiimiro 3a iX MOJIOKEHHSAM Yy TNepioAHYHIN
CHUCTEeMI Ta EJIEKTPOHHOIO OyI0BOIO aroma. 3acmocosysamu 3HAHHA TIPO
BrnactuBocTi KapOooH(IV) okcumy nis ioro pos3mi3HaBaHHS; ISl BUSHAUYCHHS
kapOoHaT-, CUJIIKaT-HOHIB; JUIsl JOOYBaHHS 1 JoBeIeHHS HasBHOCTI kapOoH(IV)
okcuny. Poszs'szyeamu exCIepUMEHTANbHI 3a7adi 3a yd4acTio KapOoHaTiB i
CHUJTIKATIB.
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23.7

Y3aranbHeHHs BiJOMOCTEHN MpO HEMETANU Ta CIIOIYKHU
HEMETAIIYHUX €JIEMEHTIB

IlopisHioéamu XiMiuH1 BJaCTHBOCTI HEMETAJIB Ta CIOIYK METAliYHUX €JIEMEHTIB
I'inporeny, ranoreni, Okcureny, Cynsdypy, Hirporeny, ®ochopy, Kapbony,
Cuninito.  Ycemanogniosamuy TPUUUHHO-HACIIIKOBI 3B'SI3KM MK  CKJIQJOM 1
XIMIYHUMH BJIACTUBOCTSIMH HEMETANliB Ta CIOJYK HEMETATIYHHX EJEMEHTIB.
Y3acanvnioeamu 3HaHHS MPO XIMiYHI BIACTUBOCTI Ta MocoOu n0OyBaHHS IS
BCTAaHOBJICHHSI TEHETHYHHX 3B'A3KiB MK HEMeTalaMH Ta pI3HUMH KJacaMu
HEOPTraHIYHUX CIONYK; 3AIMCHEHHS XIMIYHHUX pEaKIii 3 MEeTOI B3aEMHHUX
NIEPETBOPEHHh HEMETANTIB 1 CIIOIYK HEMETAIIYHUX €JIEMEHTIB Ta CIIOCTEPEKEHHS 32
HACJIJKaMH X IEPETBOPEHb.

3. Opranivyna ximist

3.1. Teopernuni [TonsTTss mpo opra”iuHi cnoiayku Tta | HagoOumu MpUKIaAUd NPUPOAHHUX 1 CHHTETUYHUX OPTaHIYHUX CTIONYK.
OCHOBH Opra”HiuHy  XiMilo; npuponHi  Ta | Po3pizHamu 3a XapaKTepHUMU O3HaKaMH HEOPTaHIYHI 1 OpraHiuHi CIIOTYKH.
OpraHiyHoi CHUHTETHYHI1 OPTaHi4Hi CHOJTYKH. O61pynmogysamu NOALI CIIOTYK Ha HEOPTaHI4HI 1 OpraHiuHi.
Ximii Teopernuni ocHOBU OyZ0BU opraHiyHuX  |Ckradamu CTPYKTYpHi (POpMYJIH OPraHIYHUX CIIOJIYK Ha OCHOBI SIKICHOTO 1
CIOJIYK. KUIBKICHOTO CKJIaJy;

Ananizyéamu XiMiuHy OyJIOBY OpraHiYHHX CIOJIYK, BHKOPHUCTOBYIOUHU
ocHOBHI nonioxenHs Teopii O.M. bytneposa.

Enexrponna 6ynosu atoma KapOony B
OCHOBHOMY 1 30y/DKEHOMY CTaHaX.

Busnauamu BaneHtHi MoXnmBocTi atoma KapOoHy 3a HOro eJIeKTpOHHOIO
OyI0BOIO.

Tunu XiMIYHHX 3B'S3KIB Y MOJIEKYJIax
OpraHIYHUX CIIOJYK.

Cknadamu eneKTpoHH1 (OPMYIH MOJIEKYJI OPTaHIYHUX CIIOJYK.
Xapaxmepuszyéamu HENOJNSAPHUN Ta TOMAPHUM KOBAJEHTHI 3B'S3KH B
MOJIEKYJIaX OpraHiYHUX CIIOJYK.

SABuma ribpuausamii eIeKTPOHHUX
opbitaneii atoma KapGony; sp™-, sp’-, sp-
riopuam3artii.

Busnayamu tunu ridpuau3anii Ta IpOCTOPOBY OPIEHTAIIIO €JIEKTPOHHHUX OpOi-
tanei atomiB KapOoHy B MOJIeKyax OpraHiyHUX CTIOJYK.

o-1 m-3B  SI3KMU.

Xapakmepusyeamu o-1 m-3B’ I3KU
IlopisHioéamu OIMHAPHI, TIOJBIHHI, TOTPiiHI 3B'A3KH 32 €HEPri€l0, TOBKUHOIO,
HaIPSIMIICHICTIO Y TTPOCTOPI1 Ta MOJIIPHICTIO.

Ananizyeamu peaxkiiiny 3JaTHICTbh OPTaHIYHUX CTIOIYK 3 PI3HUMH THIIAMHU
3B'SI3KIB.
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Knacudikarist opraHidyHUX CHOMYK.

Hasooumu npukiaay ;kxupiB, ByrieBOiB, aMIHOKUCIIOT, O1JIKiB.

Pospiznamu atmkiiyHi (HacCUYeH1, HEHACUYEH1), IUKIIIYHI (KapOOIMKITiuH1, apoMa-
THYHI) OpraHiyHi CIIOIYKH, TAIOT€HOAIKAHU, TAJIOTeHOAPEHH, CITUPTH, (DECHOIH,
QITBETIH, KApOOHOBI KUCIIOTH, €CTEPH;

Knacugixysamu opranidHi crioryku 3a Oy0BO0 KapOOHOBOTO JIAHITFOTA 1 32 HASIB-
HICTIO XapaKTePUCTUIHUX ((PYHKIIOHATBHUX) TPYTI;

SIBuIlle roMoOJOTrii, TOMOJIOTIB, T'OMOJIO-
TIYHUX ~ PSAIB, TOMOJIOTIYHOI  Pi3HMIIL,
KJaciB OpraHiYHUX CIIOJYK; 3arajbHi
(opMyII TOMOJIOTIYHUX PSIZIIB 1 KJIACiB

Hasooumu nipukiiagyu roMOJIOTIB BYTJIEBOAHIB Ta iX (PYHKI[IOHATBHUX MOXITHUX.

Po3piznamu roMONOTI4HI PAIY 1 KJIACH OPTaHIYHHUX CIIONYK.

Bcmanoeniosamu BiIMOBIAHOCTI MIXK MPEACTaBHUKAMU TOMOJIOTIYHUX PAIIB Ta iX

3arajJibHUMH (OpMyJIaMH, KJIacaMy OpraHiuHUX CHOJYK Ta IX XapaKTepHUCTUYHUMHU
rpynamMu.

[lonsTrs nepBUHHMI (BTOpPUHHUH, Tpe-
TUHHUH, yeTBepTUHHUN) aToM KapOony".

Busnauamu 'y wMonexynax OpraHiYHHMX CIIONYK pi3HOi OyJOBHM TEpBUHHHIA,
BTOPHHHUI, TPETHHHUH YeTBepTUHHMIA aToMu KapOoHy.

Homenknatypa opraHiyHUX CHOJYK.

Hazusamu oprasivHi CIIOJTYKH, BUKOPUCTOBYIOUH
(MDKHApPOJIHY) HOMEHKJIATYPY.

CUCTCMATUYIHY

SBumie  i3omepii;  TOHATTA  i30Mep;
CTPYKTYpHa Ta IPOCTOPOBA 130Mepisl.

Hasooumu nipukitagy CTpyKTypHUX (HOPMYIT i30MepiB.

Pospiznsamu CTpyKTYypHi Ta IPOCTOPOBI i30MepH.

Obrpynmosgysamu NPUYUHY SIBUIIA 130Mepii, MOXKIIUBICTh iICHYBaHHS

CTPYKTYPHHUX Ta IIPOCTOPOBUX 130MEPIB.

Bcmanosniosamu BIAMIHHOCTI MK 130Me€paMu 1 TOMOJIOTaMH 3a BiANOBIIHUMU

XapaKTEPUCTHKAMU: AKICHUM 1 KUTBKICHUM CKJIaJ0M, Oy0BOI0, PI3UIHUMH 1
XIMIYHUMU BIIACTUBOCTSMU, HASIBHICTIO TOMOJIOT1YHOT PI3HUILL.

B3aemunii BImB aTromiB abo rpyIm aToMiB B
MOJIEKyJIaX OpraHIYHHX CIOJYK Ha OCHOBI
MePEePO3IOILTY eJICKTPOHHOT I'YCTHHH.

Bcmanoeniosamu B3a€MO3B'sI30K MK OyJIOBOIO 1 BJIACTHBOCTSAMH OPTaHIYHUX
CIIOIYK 3 ypaXyBaHHSIM MEpPEpO3MOMALTy eJIeKTPOHHOI TYCTHMHM Ha MPHUKIai
nporneHy (IpUENHAHHS  TrajJOT€HOBOAHIB a00 BOAM  3TiIIHO  MpaBHiIa
MapkoBHHMKOBa), GeHony (KHCIOTHI BIACTHUBOCTI, 3[aTHICTh JO peakii
3aMIIlIEHHSI Y Opmo- Ta napa- NOJOXKEHHs 0EH3EHOBOTO spa), aHUIiHY (OCHOBHI
BJIACTHBOCTI, 3JAaTHICTh JO PEAKIiil 3aMIlIeHHS y opmo- Ta napa- TOJOXKEHHS
OEH3EHOBOTO S1Ipa).

IIpocno3zyéamu peakuiliHy 3MaTHICTh OPTaHIYHUX PEUYOBUH, BUKOPHCTOBYIOUH
MIOHSATTS TIPO B3a€MHHI BIUTMB aTOMIB 200 TPYI aTOMIB B OpPTraHIYHUX MOJIEKYJax.
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KucnoTHi 1 OCHOBHI BIacTUBOCTI OpraHiy-
HHX CIIOJTYK.

Hagooumu npuKkiaan KUCIOTHO-OCHOBHOI B3a€MOIT JJ11 OPraHiYHUX CHOJYK;
Ob6rpynmosgysamu 3riJHO €NEKTPOHHOT OyI0BH 1 B3aEMHOT'O BIUIUBY aTOMIB 1 TpyTI
aTOMIB Yy MOJIEKYyJIaX OPTaHIYHUX CIIONYK KHCIOTHI BIACTHUBOCTI CIIUPTIB, (PEHOINY,
KapOOHOBHX KHMCIIOT; OCHOBHI BIIACTMBOCTI CIIMPTIB, aMiHiB alipaTuuHOTO Ta
apoOMaTUYHOTIO PSMIB.

IlopisHnioeamu KUCIIOTHI BIIACTUBOCTI BOJ, CIIUPTIiB, ()€HOIIB, KAPOOHOBHX i
MiHEepaJIbHUX KHUCJIOT; IIOPiBHIOBATH OCHOBHI BJIACTUBOCTI aMOHIaKy, aMiHiB
am$aTUIHOTO Ta APOMATUIHOTO PSIIIB.

Knacudikamis XiMigHHX

opraHiuHiil ximii.

peakiiii B

Knacughixyeamu Ha ocHOB1 Teopii OyJOBH OPTaHIYHUX CIIOIYK 1 B3aEMHOTO
BILJIUBY aTOMIB 1 TPyl aTOMIB y MOJIEKyJaX OpraHiuHi pe4OBHH; XiMI4HI peakiii
(3aMitieHHS, IpUETHAHHS, BIIICTUICHHS, 130MepHr3allii).

Cknadamu pIBHSAHHS PEAKLIM PI3HUX THUIIIB.

Bcmanoenosamu B3aeMO3B'I3KM MK OyTOBOIO OpTaHIYHUX CHOJYK Ta iX
37IATHICTIO JIO PEaKIiid IIEBHOTO THITY.

XimiyHa Oe3meka MIOAO IIKiJIUBOTO
BIUTMBY OPTaHIYHUX CIOIYK Ha JOBKLLIA 1

Bukopucmogyséamu 3HaHHS PO OyZ0BY Ta BIACTUBOCTI OPTaHIYHUX CIOJIYK IS
0€3MeYHOTO0 MOBOKEHHS 3 CHHTETHUHUMHU MUMHUMH 3ac00aMH, PO3UNHHUKAMU,

300pOB'Ss  JIIOAWHU, TOB'S3aHUX  3|MECTUIHMIAMH, JIKAPCHKUMHU MpernapaTaMu Ta TOOYTOBUMH XiMiKaTaMH,
BUPOOHUIITBOM, 30€piraHHsAM, TPAHCIIOP-|IPUPOJIHUMH Ta CHHTCTHYHUMHU OPTaHIYHUMHU PEYOBUHAMH 3 ypaXyBaHHIM iX
TYBaHHSIM, 3aCTOCYBaHHSIM Ta BUJIYYCHHSIM Y |TOKCUYHOCTI, BUOYXOBO- 1 MOXKEKOHEOE3MEUHOCTI, JIETKO3aHMHUCTOCTI, TIOIpa3HIo-
BUTIIAIL MIPOMHUCIIOBHX, CLIBCHKO- |[Fouoi mii.
rocrofapChKux, TMOOYTOBUX Ta IHIIHX
BIJIXO.IIB.

3.2. Byrnesogni  [Knacudikaris, 3araibHi bopmynu|Hasueamu 3a CUCTEMaTUIHOIO HOMEHKJIATYPOIO BYTJICBOAHI PI3HUX TOMOJIOTTUHUX

TOMOJIOTIYHUX pAIiB, OyJIoBa, HOMEHKJa-
Typa, i30Mepisl ByTJICBO/IHIB.

psaniB. Hasooumu cinbHIi 1 BiIMiHHI O3HAKHA TOMOJIOTIB Ta 130MEPiB Ha TIPHKIIAII
BYTJICBOJIHIB pi3HOI OynoBU. Cxkradamu CTPYKTYpHI (OPMYJIH BYTIICBOIHIB 32
iXHIMHU Ha3BaMH, 3araJbHUMH GOpMyIaMu. Po3pizHsamu CTPyKTypHI 130MepH 3a
Oy10BOIO KapOOHOBOTO JIAHITIOTA 1 MKBHJIOBI CTPYKTYPHI 130MepH (aJKEHH 1
[IUKJIOAJIKAHHW; aJKalI€HU 1 aJIKiHW); HACUUYCH1, HCHACHYCHI BYTJICBOIHI
aIMKIIIYHOI Oy/I0BU Ta apOMaTHUYHI BYTJIEBOJIHI 32 OyI0BOIO (THIIOM Ti0puau3arii
atoMiB KapOony, reomeTpi€eto MOJIEKyI), 3aralbHUMHU (pOpMyTIaMU TOMOJIOTTYHUX
paaiB. Knacugikysamu ByTIAeBOAHI 32 Oy10BOI0 KapOOHOBOTO JIAHI[IOTa
(auKIIiYHI, TUKIIYHI; pO3raldy>KeHi, Hepo3railyKeHi), BuaaMu KapOoH-

13




KapOOHOBUX 3B'SI3KiB (HACHYEHI, HECHACUYEHI, apOMaTu4Hi). Bcmawnognosamu
BIAMOBITHICTh MiXk MPEICTaBHUKAMU TOMOJIOTIYHUX PSIAIB Ta
XapaKTepUCTUKAMHU 3B'sI3KIB B iX MOJIEKyJax; BIAMOBIAHICTh MIX 3araJlbHUMU
dbopmynamu, mpeIcTaBHUKAMU TOMOJIOTTYHUX PSI/IIB Ta XapaKTePUCTHKAMHU iX o-1
7 -3B'SI3K1B; IPUUYMHHO-HACIIIIKOBI 3B'SI3KM MK Oy/10BOIO, BIACTUBOCTSIMH 1
3aCTOCYBaHHSM BYTJICBO/IHIB Ta 1X (YHKIIOHATHHHUX ITOXITHUX; TEHETHYHI 3B'SI3KH
MK BYTJIEBOJIHSAMH PI3HUX TOMOJIOTIYHUX PSIIIB. Y3aeanvuoeamu 3HaHHS TIPO
XIMi4HI BIaCTHBOCTI BYTJIEBO/IHIB, iX ()yHKIIIOHAIFHUX TTOXITHHUX Ta CIIOCO0IB
n00yBaHHS JUTsl BCTAHOBJICHHSI TCHETUYHHX 3B'SI3KIB MK PI3HUMHU TOMOJIOTIYHUMU
psilaMu OpraHiuHUX CHOMIYK.

3.2.1.

Ankaun

3aranpHa (hopMmysia, HOMEHKIIATYPa,
130Mepis, OyaoBa, ¢hi3MYHI Ta XiMIUHI
BJIACTHBOCTI, CITIOCOOM TOOYBaHHSA aJKaHiB;
MOHSTTS KPEKIHTY, 130MepH3aIlii.

Haszuseamu niepuri 10 mpeacTaBHUKIB TOMOJIOTIYHOTO PSY aJIKaHIB 3a CHCTEMa-
THUYHOIO HOMEHKJIATypoto. Ckradamu MOJICKYJISPHI, €IEKTPOHHI Ta CTPYKTYPHI
dbopmynu MeTaHy Ta HOTO TOMOJIOTIB; PIBHSIHHS peaKIliil, [0 XapaKTepU3yrTh
XIMIYHI BJIACTHBOCTI aJIKaHiB (3aMiIlIeHHs, TOBHOT'O a00 YaCTKOBOT'O OKUCHEHHS,
PO3KIIafy, KpeKiHTy, 130Mepu3allii) Ta 1Tab0paTopHi 1 MPOMHUCIIOBI CIIOCOOU 1X
no00yBaHHS.

TlosacHiosamu SBHUILE Sp° -TiOPHIM3ALII eTEKTPOHHNX opbiTaei aromis KapGony y
MoJIeKyIax ankaHiB. Xapaxmepuzysamu koBajgeHTHi C-C ta C-H 3B's13ku y
MOJICKYJIaX aJIKaHIB 3a JIOBKHHOIO, EHEPTIEI0, TOJSPHICTIO, TPOCTOPOBOIO
HanpsMieHicTio. O6Ipynmogyéamu CyTHICTb SIBUIIA CTPYKTYPHOI i30Mepil Ha
MPUKJIIAJII AJIKAHIB; 3AJIEKHICTh M)XK arperaTHUM CTaHOM, TeMIIepaTypaMu
TIJIABJICHHS 1 KUIIHHS aJKaHIB Ta X BITHOCHOIO MOJICKYJISIPHOIO MAaco¥0; 3T1THO
€JIEKTPOHHOI Oy0BHU 37aTHICTh aJIKaHIB J0 PEaKIlii 3aMimeHHs. Bcmanosnosamu
MPUYHMHHO-HACIIIKOBI 3B'SI3KM MK Oy/IOBOIO Ta BJIACTUBOCTSIMH aJIKAHIB.
Y3azanvnioeamu 3HaHHS PO XIMIUHI BIACTUBOCTI ajlKaHIB ISl JOBEACHHS iX
XIMIYHOT CTIHKOCTI.

3.23.

AJxenn

3aranpHa (popmysa, HOMEHKIATYpa, 130Me-
pis, OynoBa, ¢i3uyHi Ta XiMiuHiI BIa-
CTHUBOCTI, CIOCOOM J0O0yBaHHS aJIKEHIB,
SAKICHA pEakKilisl Ha TMOJBIHHUN 3B'S30K;
TIOHSATTS: MOJIMEpHU3allis, moJiMep, MOHO-
Mep, MOHOMEpHA JIaHKa, CTYIiHb TOIiMe-
pu3artii.

Hasooumu cTpykTypHi i30Mepu ajkeHIB 3a OyI0BOIO KapOOHOBOTO
JAHIIOTa, TIOJIOKEHHSIM  TIOABIMHOTO 3B'SA3Ky Ta MDKBHAOBI  i30MepH
(mukmoankanu). Hasueamu TPeNCTaBHUKUA TOMOJIOTIYHOTO PsIy ajKEHIB 3a
CHUCTEMAaTHUYHOI0 HOMEHKJIaTyporo. Ckiradamu MOJCKYJSIpHi, €JIEKTPOHHI Ta
CTPYKTYpHI (OpMyJaH €TEeHY Ta WOTO TOMOJIOTIB, PIBHSHHS PEaKIlid, III0
XapaKTepu3yloTh XIMI4HI BIACTUBOCTI €TE€HYy 1 NpONEeHy — TiJIpyBaHHA
(mpuenHaHHA BOJHIO), TaJOTeHYBaHHsS (TMPUENHAHHS TaJOTeHIB), TiApartarii

(mpu€THAHHS ~ BOJM), TiIPOTEHraloOreHyBaHHs (TPHEIHAHHS — TaJIOTEHOBOJHIB);
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MOJIIMEpH3allii; YaCTKOBOTO Ta MOBHOTO OKMCHEHHS), JJaOOpaTOpHi 1 MPOMHUCIIOBI
criocoOu Horo noOyBaHHS. [loscHiosamu SIBUILE sz—ri6pI/IL[I/I3aLIﬁ €JIEKTPOHHUX
opOitaneii aromiB KapOoHy B Mojekynax ajkeHiB. Po3pizHamu Ha TpPUKIAIL
eTeHy (mpomeHy): ToJiMep, MOHOMEp, MOHOMEpPHY JIaHKy, CTYIiHb
nonimepusamnii. Xapaxmepusysamu xoBaneHTHI C=C 3BSI3KH y MOJIEKyJax
QJIKCHIB 3a JTOBKMHOIO, €HEPTi€l0, TMOJISIPHICTIO, TPOCTOPOBOIO HAMPSIMIICHICTIO.
Bcmanosntosamu MpUYUHHO-HACHTIIKOBI 3B'SI3KM MK OyIOBOIO Ta 3IaTHICTIO
IKEHIB 1O peaklii TpueqHaHHS. AHanizyeamu HANPSM  TMPUETHAHHS
raJIOTEHOBO/IHIB 200 BOJW /10 HECUMETPUYHHUX AJTKEHIB 3T1IHO TMEpPepO3TNOaiTy
€JIeKTPOHHOI TYCTHHM B IX MoJekyJax (mpaBwio MapKOBHHKOBA).
Y3aeanvniosamu 3HaHHS PO XIMIYHI BJIACTUBOCTI AJKCHIB IS JOBEACHHS iX
HEHACHUYEHOTO XapaKkTepy.

3.2.5.

AJIKIHU

3aranbpHa opMyiia, HOMEHKIATYpa, 130Me-
pis, OynoBa, ¢i3muHi Ta XimiuHI BJa-
CTUBOCTI, cmocoOu a00yBaHHS, 3aCTO-
CyBaHHS aJKiHIB; sSKiCHa peakIis Ha
KpaTHUH 3B'A30K.

Ha3zuseamu nipeicTaBHUKY TOMOJIOTIYHOTO Ay AJKIHIB 32 CHCTEMaTHYHOIO
HOMEHKJIaTypOIO;

Cknadamu MOJIEKYJISIpHI, €JI€KTPOHHI Ta CTPYKTYPHI (GOPMYJIM €TUHY Ta HOro
TOMOJIOT'iB; PIBHSIHHA peakuii, [0 XapaKTepu3yloTh XiMi4HI BJIaCTHUBOCTI
eTUHY (IpUeIHAHHS: T1ApyBaHHS (IpUETHAHHS BOJHIO), TaIOTEHYBaHHS
(mpuenHaHHS TAalOTeHIB), TifpaTamis (IpueTHAHHS BOJIN),
rigporanoreHyBaHHs (MpUETHAHHS TaJOTCHOBOIHIB); TPUMEPH3aIlil; 4aCTKOBOTO
1 TOBHOT'O OKMCHEHHS) Ta JTJAOOpaTOpPHI 1 MPOMHUCIIOBI CIOCOOM HOTO HOOYBaHHSI.
Xapaxmepu3zysamu xoBasieHTHI C — C 3B'I3KM Y MOJICKYJIaX aJIKiHIB 32
JIOBXUHOIO, EHEPTI€I0, TTOJIIPHICTIO, TPOCTOPOBOIO HATIPSIMIICHICTIO.
Ob6rpynmogysamu CyTHICTb SIBUIIA CTPYKTYPHOT 130Mepii Ha MPUKJIaal aJKiHIB;
KHCIJIOTHI BIIACTUBOCTI €TUHY 3T1JIHO MOTO €JIEKTPOHHO1 Oy 10BH. [loscHiosamu
SBUILE SP-TiOpuAn3aIii e1eKTpoHHUX opbitaneit atomiB KapOoHy B Monekymax
aNKiHiB. [lopieHamu peakiliiiHy 3IaTHICTh €T€HY 1 €TUHY B pEaKLisiX MpUeTHAHHS.
Ananizyéamu HanpsiM IpU€ETHAHHS TaJIOT€HOBOAHIB 200 BOAM JI0 alKiHIB
HECUMETPUYHOI OYI0BH 3TiJHO MEPEPO3NOALTY ENEKTPOHHOI I'YCTHHH B iX
MoJieKyJax (mpaBuio MapKOBHUKOBA). Bcmarnosniosamuy IPUUNHHO-HACIIIKOBI
3B'SI3KHM MK OYJIOBOIO Ta 3JJaTHICTIO alIKiHIB JI0 PEaKIliil MpUeTHAHHS,
TpUMepH3aLii.
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3.2.6. ApomatnuHi  [3aranpHa (opMmyra, HOMEHKIATypa, i3oMe-|Hasueéamu TpeACTaBHUKIB T'OMOJIOTIYHOIO psALy OCH3€Hy 3a CUCTEMAaTHYHOIO
BYTJIEBOJIHI pig, OynoBa, ¢i3u4yHi Ta XIMIYHI Bja-|{HOMEHKIATypor. Ckradamu MOJEKYJSpPHI, €JIEKTPOHHI Ta CTPYKTYpHi (opmynn
(apeHn) CTHUBOCTi, cmocobu m00yBaHHS, 3acTo-|0CH3EHy; PIBHSHHS pEaklid, 110 XapaKTepu3yIOTh XIMIYHI BJIACTHBOCTI OCH3EHY
CyBaHHS  apOMaTHYHHUX  BYIJIEBOJHIB;|(3aMilllEHHS, IPUETHAHHS, OKUCHEHHS); JJabOpaTOpHi 1 MPOMHCIIOBI CIlocodu Horo
MOHATTS APOMATUYHOCTI. noOyBaHHS. Po3pizHamu 130MepH Ta TOMOJOTH MOHOSJCPHHX apOMaTUYHHUX
BYTJICBOJIHIB; 3TiTHO €JIEKTPOHHOI Oy/IOBM HEHACUYEHI Ta apOMAaTHUYHI BYTJICBOIHI.
llosacuwseamu CTIAKICTh O€H3€HY A0 A1l OKMCHHUKIB Ta HOr0 3JaTHICTh 10 peakiii
3aMilleHHs (HITpyBaHHS, XJOPYBaHHA, CYJIb(yBaHHS) HAsBHICTIO OM-€IEKTPOHHOI
CHUCTEMH, IO cTabumzye smapo. [lopisniosamu peaxuiiiHy 30aTHICTh OCH3EHY B
peakIisXx 3aMmilleHHsS Ta OKHWCHEHHs; apOMaTH4YHI 3B'SI3KM 3 TIPOCTUMHU 1
HOJBIHHUMH.
3.2.7. [Tpuponani [Tpuponuuii Ta cynyTtHuil HadToBI Tra3u,|Hasusamu npoaykTu nepepoOku HaQTH Ta KaM'sHOro Byruuid. Ckraoamu
JoKepena HadTa;  KpPEeKIHr Ta  apoMaTHU3allisd|piBHSHHS peakilii, 1o BioOpakaroTh KPEKIHT Ta apoMaTH3AIli0 BYTJICBOIHIB.
BYIJICBOJHIB Ta |HA(TONPOAYKTIB, JAETOHAlilHA CTilKiCTb|Xapakmepusysamu NpUPOIHY BYTIIEBOJHEBY CUPOBUHY SIK JKEPEIO JOOYyBaHHS
iX mepepoOka |O€H3UMHY; CKJaJ BYTriUIA; HpoOJIEMHU|OpraHiuHHUX CIOIyK. AHani3yeéamu BIUIUB MPOTYKTIB IepepoOKU BYIIIEBOJHEBOT
noOyBaHHS PIOKOTO MajluBa 3 BYTULIS Ta|CHPOBHHM Ha JOBKUUISA 1 310pOB' JIOZEH; €KOJOTTYHO YHUCTI JKEepena
IIbTEPHATUBHUX JIKEPEIL. BUPOOHHUIITBA MMAJHHOTO.
3.3. Oxcureno- Knacudikamist OKCUT€HOBMICHHUX CIONYK;|[Ha3ueamu XapaKTepUCTUYHI TPYNHU KJIACiB OKCUT€HOBMICHUX CIIOYK: CIIUPTIB,
BMICHI XapaKTepUCTUYHI TPYNHU KIACiB OKCHIeHO-|(heHOoIiB, ablerifiB, KapOOHOBUX KHCIIOT, €CTEPiB, a TAKOX KUPIB, BYTJIEBOIIB
CHOIyKH BMICHUX CIIOJyK; HOMEHKJAaTypa OKCHre-|(TJII0KO3H, CaXapo3H, KPOXMAJII0, LIETI0I03H); OKCUTCHOBMICHI CIIOTYKH 3a
HOBMICHHUX CITOJTYK. CHUCTEMATHYHOIO HOMEHKIIATypoto. Cxradamu CTPYKTypHI popmynin
OKCUTCHOBMICHUX OPTaHIYHUX CTOJIYK PI3HUX KIACiB. BcmaHnosnosamu
TEHETHYHI 3B'I3KM M1 MPEJCTaBHUKAMHU PI3HUX KJIACIB OKCUT€HOBMICHHUX
OpraHIYHHUX CIOJYK.
3.3.1. | TI'igpokcunbhi |Knacudikamis rigpoKcHiabHUX — NOXiAHUX|Crradamu CTPYKTYpHI (GOPMYIH TIPOKCUIBHUX MOXIHUX BYTJIEBOIHIB.
TOXI/THI BYIJICBOJHIB,  XapaKTEpPUCTHUHA  rpyna|Po3pizuamu 3riIHO €JIEKTPOHHOI OyI0BU CIUPTH 1 (HEHOIH.
BYIJICBOJHIB  |TIIPOKCHIBHUX MOX1THUX BYTJICBOIHIB.
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3.3.1.1

Crmptu

Krnacudikaris cnupTis.

3arameHa (hopmyrna, OymoBa, HOMEHKIIA-
Typa, i30Mepisi, BIACTUBOCTI, CcHocoOu
noOyBaHHS, TIOIIMPEHHS B TPHUPOII
HAaCUYEHHUX OJTHOATOMHHX CITUPTIB; 3ry0OHa
TIis1 aJIKOTOJTIO Ha 3JIOPOB'SI JIFOAMHHU.
I'minepon (rninepuH) $K MPeACTaBHUK
0araToaTOMHHUX CIHPTIB; SKICHA peakilis
Ha 06araToaTOMH1 CIIUPTH.

Ha3uéamu 1pencTaBHUKIB TOMOJIOTIYHOTO psy OJHOATOMHUX HACHYEHHMX
CIMPTIB 32 CHCTEMAaTUYHOI HOMEHKJIATYpO0. Po3pizuamu 3TiHO eleKTPOHHOI
OyZOBM HACHuEHi, HEHACHYCHI, apOMATU4HI CIHUPTH, OJHO-, IBOX-, TPHhOX- 1
0aratoaToMHI CIIUPTHU; TIEPBUHHI, BTOPUHHI i TPETUHHI CITUPTH.

Cknradamu  MONEKYJAPHiI, CTPYKTYpHi, €JIeKTpOHHI (opMynn MeTaHOIy,
€TaHOJy; CTPYKTypHi popmynu i3omepiB (3a Oym0BOIO KapOOHOBOTO JIAHITIOTA,
TOJIOKEHHSAM  TiIPOKCWIIBHOI TPYyNH) OJHOATOMHHX HACHYEHUX CIIUPTIB,;
PIBHSHHS peakiii, mo Bi0OpakaroTh XIMIYHI BIACTUBOCTI (KHCIOTHO-OCHOBHI
BJIACTHBOCTI; 3JaTHICTh JO pEakiii 3aMmilieHHS, BHYTPIITHLOMOJEKYJSPHOI 1
MDKMOJICKYJISIDHOI  Aeriaparariii, ecrepudikarii, YacTKOBOTO Ta TOBHOTO
OKHUCHEHHS), TPOMHCIIOBI 1 JIabopaTopHi CHocoOu M00yBaHHS METAHOJY Ta
eTaHony. Po3pizHamu 3a OyZ0BOIO 1 BIACTUBOCTSIMH MIKKIIACOBI 130MepH: CIIUPTHU
Ta erepu. Xapaxmepuzyéamu ckian 1 OyAoBy (TUMH 3B'SI3KiB Ta MEPEPO3MOJILT
€JIGKTPOHHOI TYCTHHM B MOJEKYJax) OJHOATOMHUX HAaCHYEHHX CIHPTIB.
Ilopienwoeamu KUCIOTHI BIACTUBOCTI OJJTHOATOMHUX HACHYEHUX CHUPTIB, BOIU
1 MiHepaJlbHUX KHUCIOT. Bcmanognioéamu TPUYUHHO-HACTIAKOBI 3B'SI3KM MIX
€JIGKTPOHHOIO OyZ0BOIO OJHOATOMHUX HACHYEHUX CHUPTIB 1 iX (i3nyHUMH
BJIACTHBOCTSAMH (BHUCOKI TeMIIEpaTypy KWITIHHS B TOPIBHAHHI 3 BiINOBIIHHUMH
aJIKaHaMW, PO3YHMHHICTH Yy BOJi); MK EJIEKTPOHHOIO OyJIOBOIO OJIHOATOMHHX
HAaCHYCHUX CIUPTIB 1 X XIMIYHUMH BIACTUBOCTSIMH; 3aJISKHICTD MK KUCIIOTHUMH
BJIACTUBOCTSMM 1 OyJOBOIO OJHOAQTOMHHMX HACHYEHUX CIHMPTIB B MeXax
TOMOJIOTIYHOTO PSIY.

Cxknadamu PpIBHAHHS peakilii, IO BigoOpakaloTh XIMI4HI BJIACTHUBOCTI
riuineponry (B3aeMojlis 3 HATpieM, TIAPOTEHXJIOPUAOM, MiHEpPATbHUMHU 1
KapOOHOBUMH KHUCJIOTaMH, IOBHE OKHMCHEHHs). BcmaHnosnioeamu TPUIMHHO-
HACJIKOBI 3B'A3KU Mi’K Oy/OBOIO 1 BIACTUBOCTSAMH TIILIEPOITY.

3.3.1.2.

Denon

dopmyna, OymoBa, BIACTHBOCTI, CIIOCOOU
no0yBaHHS, 3aCTOCYBaHHS; SIKICHA peakIlis
Ha (heHOII.

Cknadamu MONEKYJSPHY, CTPYKTYpPHY, €I€KTPOHHY (popMynH (heHoy; piBHAHHS
peaxiiiii, 1o Bi100paxaroTh XiMi4HI BIaCTUBOCTI (DEHOTY: KHUCIOTHI BIaCTUBOCTI
(B3aemopis 3 HATPiEM, HATPIN TIAPOKCHUIIOM), 3AATHICTD 10 PEaKIiil 3aMilEHHS
(B3aemoIist 3 GPOMHOIO BOJIOIO, HITPATHOIO KHUCIIOTOIO); IPOMHUCIIOBHX 1
naboparopHux crocobiB no0yBanHs henory. O6rpyHmosyeamu Ha OCHOBI
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NepepO3NOIiTy EIeKTPOHHOI TYCTHHH B MOJICKYJIi (DEHOITy B3AaEMHHIA BILTHB
T1IPOKCUIIBHOI TpyTH 1 siipa Oenseny. [lopisHiogamu KUCIOTHI BIaCTHBOCTI
CIUpPTiB, GEHOTY, KAPOOHOBOI KUCIIOTH; 3AATHICTh J0 PEAKIIii 3aMiIlICHHS
OeHzeny i ¢peHony. Bcmanosniosamu NpUIUHHO-HACIIIKOBI 3B'SI3KH MIXK OYJJ0BOIO
1 BMaCTUBOCTSAMU (DEeHOITY.

33.2. Anpaerimn  |3aranpHa Qopmyrna, OymoBa, HOMeHKIA-|Ckradamu CTPYKTYpHI (GOpMyIH aibJIerifiB Ta iX CTPYKTYpHHX 130MepiB; PIBHAHHS
Typa, BIACTUBOCTI, CIOCOOM M00yBaHHS,|peakIliii, 10 BiJ0OpakaroTh XiMIYHI BIACTHUBOCTI albJeriiB (peaKilii
3aCTOCYBaHHs, IMOIIMPEHHS B TPHUPOIi;|BiTHOBICHHS, YACTKOBOT'O OKHCHEHHs), MPOMHUCIIOBI 1 T1abopaTopHi criocodu 100y-
SIKICHA peaKIlisi Ha aJibJIeTiTHY TPYILY. BaHHSA. Po3pi3namu 3a SKICHUMU PeaKLisiMU aJIbJeT1 /.

3.3.3. Kap6onoBi Knacudikamisi, 3aranpHa ¢opmyna, Oy-|{Ha3usamu 3a CUCTEMATHYHOIO HOMEHKIJIATYpPOIO XapaKTEPUCTHUYHY Tpymy Ta
KHUCJIOTH 70Ba, HOMEHKJATypa, 130Mepis, BIACTHU-|NIPEICTABHUKMA TOMOJIOTIYHUX pSAMIB  PI3HUX BHIIB KAapOOHOBUX  KHUCIIOT.

BOCTI, crmocoOu 00yBaHHS, 3aCTOCYBaHHS,
NOIIMPEHHS B NpPUPOIAl KapOOHOBUX
KHUCIOT; OynoBa Ta BIIACTUBOCTI MHJIA 1
CHHTETUYHHUX MUMHHUX 3ac00iB;, HEraTHB-
HHUM BIUIMB CHHTCTHYHUX MHUMHHUX 3ac00iB
Ha JOBKILIA.

Knacugixysamu xapOOHOBI KUCIOTH 32 OyJIOBOIO KapOOHOBOTO JIAHIIOTA (HACH-
YeHi, HeHaCHUYeHi, apOMaTHUYHi), KUTbKICTIO KapOOKCHIBHUX Tpyn (OZHO-, ABOX-,
TPBOXOCHOBHI), KibKicTio aromiB KapOony (amxdi Ta Bumi). Ckradamu GopMynu
CTPYKTYPHHX 130MEpiB HACUYCHUX OJTHOOCHOBHUX KapOOHOBHX KHCJIOT; PIBHSHHS
peaxIIiii, mo MmiaATBEP/HKYIOTh XIMi4HI BIACTUBOCTI KapOOHOBUX KHCIIOT: KUCIOTHI
(B3aeMoOis 3 aKTUBHUMH MeTajlaMH, OCHOBHHUMH OKCHJIaMH, OCHOBaMH, COJISIMH),
peakuii 3amimeHHst Oins atoma KapOoHy kapOOKCHUIBHOI TpyNu 3 YTBOPEHHSAM
GYHKIIOHANBHUX  TMOXIAHMX KHUCJIOT (ecTepiB), pIBHSAHHS  peakuii, 110
BiJI0OpaxaroTh NPOMHUCIOBI 1 JabopaTopHi crocobu AOO0YBaHHS METaHOBOI 1
€TaHoBOi KuCHOT. OOIpyHmogyéamu 3TIIHO €JIEKTPOHHOI OyIOBH 3MaTHICTH
HUKYIMX KapOOHOBUX KHUCIIOT IO €ICKTPONIITUYHOT JUCOIIAIii; XIMI4HI BIaCTUBOCTI
METaHOBOI1 KHCIOTH; [lopiéHioéamu KUCIOTHI BIACTUBOCTI KapOOHOBUX KHCIOT B
Me)Kax TOMOJIOTIYHOTO Py, PI3HHX THITIIB KHCJIOT MK cO0OI0 Ta 3i CiMpTamu,
(deHonmoM 1 MiHEpabHIUMHU KHCIOTaMHU. Ycmanoenoeamu NMPUYNHHO-HACIHTIIKOBI
3B'I3KM MK €JIEKTPOHHOIO OyI0BOIO i (Pi3MUHMMHU Ta XIMIYHUMH BIACTUBOCTSIMH
KapOOHOBUX KHCIIOT. Y3aeanvHioéamu 3HAHHS TIPO  XIMIYHI  BJIACTHUBOCTI
KapOOHOBUX KHUCJIOT JUIsl MIATBEPKEHHS IX KUCIOTHUX BJIACTHUBOCTEH.
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3.34.

Ecrepu. XKXupu

3aranpHa (opmyna, Kinacudikauis, OyaoBa,
HOMEHKJIATypa, 130Mepis,  BIIACTUBOCTI,
crocoou noOyBaHHS, 3aCTOCYBaHHS,
NOIIMPEHHS B MPHUPOII ecTepiB KapOo-
HOBHUX KHCJIOT; 010J10T1YHA POJIb KUPIB.

Hazueamu 3a CHCTEMaTUYHOIO HOMEHKJIATYPOIO NMPEACTABHUKH T'OMOJIOTTYHOTO
psny ecrepiB. Ckradamu piBHSHHS peakiliil TiApoi3y ecTepis; ciocoou
no00yBaHHS €CTepiB; pIBHAHHA XIMIUHUX peakiiil aki BiZoOpaxaroTh BIACTUBOCTI
XKUPIB (T1IpOJi3, TiAPYBaHHS, OKUCHEHHS XKHPIB); PIBHSAHHS peakiiii yTBOPEHHS
KUPIB. Po3pizuamu 3a XapaKTEepUCTUYHUMH I'PyIaMH MIKKJIacoBi i30MepHu:
KapOOHOBI KUCIIOTH Ta iX eCTepu. Bcmanognosamu MPUIUHHO-HACITITKOBI 3B'SI3KH
MIX CKJIaJIOM, OyJTIOBOFO, BIIACTHBOCTSAMH, 010JIOTTYHUMHE (DYHKITISIMU Ta
3aCTOCYBaHHSIM KHPIB.

3.3.5.

Byrnesoaun

Ckuiaz, MOJIEKYJIIpHI, CTPYKTYpHI (opMyIin
TUIFOKO3H, (PPYKTO3HU, caxapo3u, KPOXMAIIO 1
1IeJTI0JI03H, Kiacudikalis, OyaoBa, ¢izudHi
Ta XIMIYHI  BJIACTUBOCTI, J0OyBaHHS,
3aCTOCYBaHHS, OiojoriyHa poIib
BYIJICBO/IIB; AKICHI peaKIii sl BU3HAUCHHS
TIIIOKO3H, KpOXMaJio; 3aCTOCYBAaHHS
TIIIOKO3H, Caxapo3u, KPOXMAITI0, IETI003H;
MOHSATTS MPO IMITYYHI BOJOKHA.

Knacughikysamu ByTIeBOIM HA MOHO-, TU- Ta TOJIiICAXapH/IU; alIbACTIIOCTIUPTH Ta
keToHoCcTUpTH. CKIadamu PIBHSHHS PEaKIIii, Mo BiqoOpaxarTh XiMiuHI
BJIACTHUBOCTI, JOOYBaHHS 1 3aCTOCYBaHHS TJIFOKO3H, CaXapo3H, KPOXMAITIO 1
HEI0N03U. Bcmarnosnioeamu OAIOHICTD 1 BIAMIHHICTD CKJIaay, OyIO0BH 1
BJIACTUBOCTEH KPOXMAIIIO Ta LIETIONIO3U. Y3aeanvHiogamu 3HaHHS PO XiIMIYHI
BJIACTUBOCTI BYTJICBOJIIB JIJIsl BUSIBJICHHS XapaKTEPUCTHYHUX TPYII B 1X
MoJleKyJax; iieHTudiKaIii TIF0K03M 1 KpOXMAaIIIo.

3.3.6.

AMinn

3araneHi ¢opmynu, OyaoBa, HOMEHKJIA-
Typa, 130Mepisi, BJIACTUBOCTI, CIOCOOU [0-
OyBaHHsI, 3aCTOCYBaHHS, PO3IIOBCIOKCHHS Y
MIPUPOJIi aMiHiB.

Knacugixysamu amiHg K TTOX1IHI aMOHiaKy (IEpBUHHI, BTOPUHHI 1 TPETHHHI) Ta
3a OyZI0BOIO KapOOHOBOTO JIaHIIOra (HacH4eHi, apomaTuydHi). Cxiaoamu
MOJICKYJISIPHI, €JICKTPOHHI, CTPYKTYPHI (JOPMYITH HAUTIPOCTIIITUX aMiHIB
amidaTUIHOTO Ta apOMATUYHOTO PAJIIB; CTPYKTYPHI (popMysn 130MepiB 3a
OyZ0BOIO KapOOHOBOTO JIAHITIOTA, 32 MOJIOKEHHAM XapaKTePUCTHUYHOT aMiHOTPYITH
Ta MKBHIOBUX 130MepiB MEPBUHHOI, BTOPUHHOI, TPETUHHOT OyA0BU 3 OJTHAKOBOIO
KUTbKicTIO aToMiB KapOoHy; piBHSHHS peakiii, o Bi1oOpakatoTh XiMiuH1
BJIACTUBOCTI (B3a€MOIis 3 BOJIOIO, KUCJIIOTAMH ), IIPOMHUCIIOBI 1 JJa0OpaTOPHI CIIOCOOH
noO0yBaHHS aMiHiB. OOIpyHmosyeamu OCHOBHI BIIACTUBOCTI aMiHiB aipaTHIHOTO 1
apOMAaTUYHOTO PAJiB; HA OCHOBI B3aEMHOT'O BIUIMBY aMiHOTPYIIU Ta OEH3EHOBOTO
SIpa B MOJICKYJIi aHUJIIHY 3MEHIIEHHS! OCHOBHUX BJIACTUBOCTEH 1 301IbIICHHS
peaKIiifHOT 3AaTHOCTI B PEAKITiAX 3aMillCHHS.

Yemanoenrosamu NpuIMHHO-HACITIIKOBI 3B'SI3KM MK OYJOBOIO Ta BIaCTUBOCTSIMHU
aMiHiB aTi(haTUIHOTO Ta APOMATUYHOTO PAIB. [lopisHioéamu OCHOBHI BIIaCTUBOCTI
aMOHIaKy, aMiHIB ayiaTUIHOTO (IEPBUHHOI, BTOPUHHO1, TPETUHHOI Oy0BH) Ta
apOMAaTUYHOTO PSIiB.
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3.3.7. Awmi Hokucn ot |Cxman, kinacudikariis, OymoBa, HOMeHKIa-|Krnacughikyeamu aMiHOKUCIOTH 3a OyJOBOIO KapOOHOBOTO JIAHITIOTa, B3a€MOPO3Ta-
Typa, i3oMepis, (i3uuHi Ta  XiMiYHi|IIyBaHHSIM KapOOKCHUIBHOI 1 aMIHOTPYTI, 38 KUIBKICTIO KAPOOKCUIIBHUX 1 aMiHO-
BJIACTMBOCTI  00YBaHHs, 3acTocyBaHHs,|rpyn. Ckradamu CTPYKTYpHi (JOPMyJIN HAUIPOCTIIINX aMIHOKHUCIIOT; PIBHSHHS
OioyoriuHa posib  aMIiHOKHCIIOT;, TOHSTTS: |peaKii MONIKOHICHCALl] aMIHOKUCIIOT 3 YTBOPEHHSIM AU-, TPU-, TIOJIINEITUIB.
amM(OTepHICTh aMIHOKUCIIOT, OGinonspuuii | O61pyHmogysamu 3riJHO €IEKTPOHHOI OyJOBU NIPOSB OCHOBHUX BJIACTUBOCTEH
HOH; IH-, TPH-, TIOJIMENTH IH. AMIHOKHCJIOT Y KUCIIOMY CEpPEIOBHILI 1 KHCIIOTHUX BIACTUBOCTEH Y JIy’)KHOMY
CepeOBUIIIi, YTBOPEHHS OIMOJSPHUX HOHIB 32 PaXyHOK BHYTPIITHBOMOJIEKYJIISIPHOT
B3aEMO/IT X XapaKTepUCTHUHUX Ipy1. [Topisuiosamu 3a OyA0BOIO 1 XIMIYHUMU
BJIACTUBOCTSIMU aMiHOKHUCIIOTH Ta KapOOHOBI KUCIOTH. Ycmanosnoeamu
MPUYMHHO-HACIIIKOBI 3B'SI3KM MK 0Yy10BOIO (OTHOYACHOIO HASIBHICTIO B iX
MOJIEKYJIaX aMIHO- 1 KapOOKCHIIBHOI I'pyTr) 1 aM()OTEPHUMHU BIACTUBOCTSIMU
aMIHOKHCJIOT; A1 aMIHOKHUCIIOT Ha PO3YMHU 1HIUKATOPIB.
3.3.8. binxu. bynosga, BJIACTUBOCTI, 3aCTOCYBaHHsL, |Po3pi3HAmu IEPBUHHY, BTOPUHHY, TPETUHHY Ta YETBEPTHUHHY OyJI0BY OLJIKIB.
KOJIbOpOB1 peakuii Ha Oinku, Oionoriuna|O6rpynmosyeamu BIIMIHHICTB MPOLIECIB TiAPOIIi3y, PO3KIAJaHHS, IeHATYpaLii
POJIb aMiHOKHCIIOT, OLJIKIB. OLIKiIB.
3.3.9. Cunternuni  [Knacudikanis BUCOKOMOJEKYJISIPHUX Cknadamu CTPpyKTYpHi (pOpMyITH TIOTIMEPHHX CIIONYK, HAHBAKIIMBIIINX TUTACTMAC 1
BHCOKOMO- pPEYOBUH; METOIU CHUHTE3Y MOJIIMEpHUX MaTepialliB Ha iX OCHOBI; PIBHSHHS peakiiid MoxiMepH3arii 3
JEKYJISpHI BHCOKOMOJIEKYJISIPHAX PEUOBHH; OyZI0Ba 1  |yTBOPEHHSM HAWBaXIJIMBIIIHX MONIMEPiB. [1opisHiogamu IPUPOIHI, IITYYH] Ta
PEYOBUHHU 1 BJIACTHUBOCTI MOJIIMEPIB; TEPMOIIACTUYHI1 CHHTETHUYHI TIOJIIMEPHI MaTepialiv; BIACTUBOCTI TEPMOIUIACTUYHUX TOJIIMEPIB,
MOJIIMEPHI MOJTIMEPH 1 IJIACTMACH Ha iX OCHOBI, CHHTETUYHUX BOJIOKOH. Bcmanosnioeamuy NPUYUHHO-HACTIIKOB] 3B'SI3KH M1XK
MaTepiaiy Ha X |TOHSATTS MPO CUHTETHUYHI BOJIOKHA, BJIACTUBOCTSIMH Ta 3aCTOCYBAHHSIM TIOJIIMEPIB.
OCHOBI 3HAYEHHS MOJIMEPIB Yy CYCHIIBHOMY
TOCIIOIapCTBI Ta MOOYTI.
34. VY3araibHEHHS BiIOMOCTEH PO OpraHiuHi CIIOIYKU [lopienioéamu XIM14HI BIACTUBOCTI PI3HUX KJIACIB OPTaHIYHUX CIOJYK.

Bcmanoentosamuy npuaUHHO-HACHTIIKOBI 3B'SI3KM MK CKIIAJI0OM 1 XIMIYHUMU
BJIACTUBOCTSIMH TIPEICTABHUKIB PI3HUX KJIACiB OPTaHIYHUX CIIONYK.
V3azanvnioeamu 3HaAHHS PO XiIMIYHI BIACTUBOCTI Ta MOCOOU MOOYBaHHS JJIs
BCTAHOBJICHHSI TEHETUYHMX 3B'SI3KIB MIXK PI3HUMU KJIacCaMH OPTaHIuYHUX CIOIYK;
3MIHCHEHHS XIMIYHHMX peakiiil 3 METOI0 B3aEMHHX MEPETBOPEHb MPECTABHUKIB
PI3HUX KJTaciB OPraHiYHUX CIIOJYK Ta CIIOCTEPEKESHHS 32 HACIIIIKAMH ITUX
MIEPETBOPEHb.
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4. O0uuncjeHus B Ximiil

4.1. Po3p's3yBanHa |OauHMLI BUMIPIOBaHHS MOJIApHOI MacH,|O6uucatogamu BIIHOCHY MOJIEKYJISIPHY Ta MOJIIPHY MacH peYOBUHU; KUIBKICTh
3ajay 3a MOJIIPHOTO 00'eMy, KUTBKOCTI PEUYOBUHH,|4YaCTUHOK Yy MEBHIH KIIBKOCTI PEYOBHHH, Maci pe4OBUHH, 00'eMi ra3y; 00'eM qaHOi
XIMIYHUMH  [3HA4YE€HHS MOJSIpHOrO 00'eMy (H.y.), cTanoi|macu abo KUIBKOCTI PEUYOBHHHM ra3y 3a HOPMQJIBHUX YMOB; BITHOCHY T'yCTHHY Ta3y
¢dopmynamu  [ABoragpo, Gopmyn g OOUYMCIIEHHS|3a IHIIKUM ra3oM; 00'€éMHI YaCTKH ra3iB y CyMIllli; CEpeIHIO MOJISIpHY Macy CyMili
KUJIBKOCTI PEYOBHHHM, KIUTBKOCTI YAaCTMHOK Y|ra3iB; MacOBY YacTKy €JIeMEHTa y cHoJyli 3a ii ¢opMyI010; MaCOBY YacTKY
MIEBHIH KUTBKOCTI PEYOBUHH, MaCOBOT YaCTKH |PO3YMHEHOI PEYOBUHH B PO3UHHI, MOJIIPHY KOHICHTpALII0. Bcmarnosniosamu
eIeMEHTa B CHOJYIN, BiJIHOCHOI TYCTHWHH|XIMiuHY ()OpPMYITy pEUOBHHH 32 MACOBUMH YaCTKaMH €JIEMEHTIB, III0 BXOIATH 10 i1
rasy, MacoBOi (o6'emHoOY) YaCTKH [CKIIaay.
KOMITOHEHTA B CYMIIIII.
4.2. Bupaxxenns [TonsTTs: MacoBa dYacTka po34uuHEHOi|Qouucitosamu Macy po3duHy, MaCOBY YacTKy PO3UMHEHOI PEYOBUHHU.
KUJTBKICHOTO PEYOBHHU, MACa PO3UUHY. Pobumu obyucnenns 3 BAKOPUCTAHHIM KPHUCTAIOT1APATIB.
CKIIazy
PO3YHHY
43. Po3B's3yBaHHS |AJITOPUTMH PO3B'3KY 3ajad 3a pIBHAHHAM|O6uucaroéamu 3a pIBHAHHAME XIMIYHUX peakiiil MacH, 00'eMu, KITbKOCTI
3aja4 3a peakiii; TOHATTS: BHXiJ NPOAYKTY BiJ|pCUOBHHH 3a BiJOMOIO MacoOl0, KiJIbKiCTIO PEYOBHHH OJIHOTO 3 PEAarcHTIB UM
PIBHSHHSAMH  |TEOPETUYHO  MOXJIHMBOTO,  HAJIMIIOK|MPOXYKTIB peaKiii; IPaKTUUYHUN BUXiJ MPOAYKTY PeaKiii BITHOCHO TEOPETUYHO
peakuii pPEUOBUHU MOXITBOTO. Bcmanoentoeamu XiMidHy (OpMyITy peHOBUHH 3a PIBHAHHAM PEaKIii.

Pobumu obuucnenHs 3 BAKOPUCTAHHSIM PEUOBHH, 1[0 MICTSTh JOMIIIKH; 3
BUKOPUCTAHHIM PEYOBHH, K1 JaHO B HAUTMIIKY. Po36'a3y6amu KoMOiHOBaH1 3a1a4i
(xkoMOiHyBaHHS HE OLIBIIIE JBOX THITIB).
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