IIporpama 30BHIIIHBOT0 HE3AJIEKHOT0 OLIHIOBAHHA 3 XIiMil

[Iporpamy 30BHIIIHBOTO HE3aJIEXKHOTO omiHIOBaHHS 3 Ximii 2009 poky po3poOieHO Ha OCHOBI YMHHOI mporpamu 3 Ximii mnms 8-11 kmaciB
3arajlbHOOCBITHIX HABYAJIbHUX 3aKJIAIB.
Marepian nporpamMu 30BHIIIHBOTO HE3aJIC)KHOTO OILIHIOBAHHS PO3IMOAUICHO HAa 4 TeMaTWYHHX OJIOKM: «3arajbpHa XiMis», «Heopraniuna ximism,
«OpraniuHa XiMis», «O0UHCIeHHS B XiIMii», SIKi B CBOIO Yepry PO3MOIICHO 3a PO3IaMHU 1 TEMaMH.

BIJIMOBIAHICTh BUMOTaM MPOTPAMH, a CAME:

® 3HAHHS HAWBAKJIMBIIINX 3aKOHIB 1 TEOPIN XiMii;
® BOJIOJIIHHS XIMIYHOIO MOBOIO, BMiHHSI KOPHCTYBATHCS Ha3BaMH 1 CHMBOJIAMH XIMIYHUX €JIEMEHTIB, HA3BaMH MPOCTHX 1 CKIIAHUX PEUYOBHH;

® BMiHHS CKJIQJIaTH XiMi4HI (JOPMYIH 1 pIBHSHHS XIMIYHUX peakiliii, po3B's3yBaTh pO3paxyHKOBI Ta EKCIIEPUMEHTAIbHI 3a/1a4i;

® PO3YMIHHS 3B'SI3KYy MiX CKJIaJIOM, OY/I0BOIO, (DI3MIHUMH 1 XIMIYHUMH BIACTHBOCTSIMU PEYOBHH, CITIOCOOAMH X JTOOYBaHHS, Tally3sMHU 3aCTOCYBaHHS;
® 3HaHHS PO HAWBAKJIMBIII MPUPOJIHI TA MITYYHI PEYOBHHHM: X OyI0BY, CTOCOOM AJOOYBaHHS Ta Tayly3i 3aCTOCYBaHHS;

® PO3yMiHHS HAYKOBHX OCHOB IIEBHUX XIMIYHUX BUPOOHHUIITB;
® 0013HAHICTh 3 JACSIKUMH €KOJIOTTYHIMH MPOoOIeMaMu, MOB'sI3aHUMH 3 XIMI€I0; PO3yMIHHS POJIi XiMii y po3B'sI3aHHS TII00aTEHUX TTPOOIIEM JIFOICTBA.

30BHIIIHE HE3aJEKHE OIIHIOBAHHS 3 XiMil — crmoci® mepeBipuTH piBEHb 3HAHb 1 YMiHb YYaCHHKIB 30BHIITHHOTO HE3aJEKHOTO OI[IHIOBAHHSA, iX

n/n

Hassa
po3ainy, TeMu

3HaAHHA

IIpeaMeTHi yMiHHS Ta cIOCO0U HABYAJIbHOI AiSIJILHOCTI

1. 3araabHa ximis

1.1

OcHOBHI
XIMIYHI
MMOHSTTSL.
PedoBuHa

[lonsaTTs peyoBuHa, (izuyHE TiNO, MATEPi-
aJl, MpocTa peyoBHHA, CKJIQJHA PEYOBUHA,
XiMiYHA  CHONyKa, XiMi4Ha  peakIis,
ximMiyHa opmyla, cxema peakiii, XiMidHe
pIBHSHHS, BiJTHOCHA aTOMHAa (MOJICKYJISIP-
HA) Maca, MOJsSIpHa Maca, KUIbKICTb
PEYOBMHHM; HA3BH 1 CKJIAJ OKPEMHX THIIIB
CyMillleil PEYOBMH; METOAU PO3IiICHHS
CyMillleil; OAMHUWIII BUMIPIOBaHHA MacH,
00’eMy, KITBKOCTI PEYOBHHH, TYCTHHH,
MOJISIPHOI ~ Macu, MOJISIpHOTO  00’emy;
3HAQUEHHS TEMIeparypu ¥ THUCKY, fKi
BiJIIIOB1Iaf0Th HOPMAJIHHUM yMOBaM (H.Y.),
MOJIIpHUIT 00’eM Ta3y (3a H.y.); 3aKOH
ABoraapo; uucio ABOraapo; cepemaHs
BiJTHOCHA MOJICKYJISIpHAa Maca MOBITpsl.

Hagooumu npuxnadu TpOCTHX 1 CKIaJHUX PEUOBHH, MaTepiaiiB, MiHEpaiB,
YHCTUX PEYOBHH 1 CyMillIeH.

Crraoamu hopmyiu OiHAPHHUX CTIOIYK 3a 3HAYCHHSIMH BaJICHTHOCTI CJICMEHTIB.
3anucyeamu XiMiuH1 GOPMYJIM PEYOBUH, CXEMH PEAKLIN, XIMIYHI PIBHSIHHS.
Pospiznsamu ¢Gi3uyHi Tina, peYOBUHH, MaTepialnd, METAIA 1 HEMETAIU, MPOCTI Ta
CKIIQJHI pedyoBMHU; (i3UyHI Ta XiIMIYHI BIACTHBOCTI PEYOBHHM; OJHOPIIHI I
HEOJHOPiMHI CyMimTi;pi3udHi Ta XiMiuHI SBUIIA; €JIEMEHTH 1 MPOCTI PEUOBHHH;
aTOMHM, MOJIEKYJIM Ta HOHU (KaTiOHH, aHIOHU); HAUIIPOCTINTY Ta ICTHHHY (QOpMyIu
CTIOTYKH.

Busnauamu BaleHTHICTh €IEMEHTIB y OiHAPHUX CIOTyKaXx.

Ananizysamu SIKICHUH 1 KUTBKICHUH CKJIaJT PSYOBHHH 32 i1 XIMIYHOIO (popMyIIor0.
3acmocoeysamu 3nanns 1Ji1 BAOOPY METOLy PO3JIICHHS CyMillll PEYOBHH.




1.2 XiMiyHa 3akoHM  30epekeHHs Macu  pedyoBHH, | Ckradamu piBHSHHS PEaKIlii 3a yyacTiO MPOCTUX PEYOBHUH.
peaxuis 00’€MHUX CHIBBAHOIIEHb Ta3iB TpH | Pospiznamu peakuii 3a KIJBKICTIO PEareHTiB 1 MPOAYKTIB, 3MIHOIO CTYIICHS
ximMiyHHX peakiisx, npunuui Jle [llarenbe; | OKMCHEHHS €1€MEHTIB, TEIUIOBUM e(dEeKTOM, HAllPsIMOM Tepediry.
30BHIIIHI e(QEeKTH, L0 CYNPOBOUKYIOTh | BusHauamu OKWCHUK, BiTHOBHHUK, IPOIECH OKMCHEHHS 1 BiTHOBJICHHS B OKHCHO-
XiMiYHI ~ peakIlii; TOHSTTA OKHCHHK, | BIAHOBHIN peakilii; HampsMOK 3MIIIEHHs XIMIYHOT piBHOBAru 3aJIe)KHO BiJl yMOB;
BITHOBHWK, OKHCHCHHS, BIJHOBJICHHS, | [10sicHIO8amMU CXEMH PEAKITiN 1 XIMIUHI PIBHIHHS.
KarajizaTop, XiMi4yHa piBHOBara; THUINHU | AHani3yéamu BIUIMB KOHIIEHTpAIll peareHTIiB, TeMIepaTypHy, BEJIMUYUHU MMOBEPXHI
XIMIYHHX PeaKIIii. CTUKaHHS, KaTaJli3aTopa Ha MBUAKICTh PEaKIIii.
3acmocoeysamu 3aKOH 30€pEKEHHS MacH PEYOBUH JAJIsl NEPETBOPEHHSA CXEMHU
peakilii Ha XIMIYHE PIBHSIHHSI.
Buxopucmosysamu MeTOJl €JIEKTPOHHOro OanaHCy Al NEPeTBOPEHHSA CXEMHU
OKHMCHO-BIJIHOBHOT peaxllii Ha XiMiuyHe PiBHSIHHSL.
1.3 [epioguununii | [lepioguunuit 3aKOH (cyuacue | Hasooumu npuxnadu METalMiuHUX 1 HEMETAIIYHUX €JIeMEHTIB.
3aKOH 1 dbopMyITtOBaHHS), CTPYKTypa KOPOTKOTO 1 | Po3pisusamu B TIEPIOJUYHIA CHUCTeMi NEpioAW, TPYNH, TOJOBHI Ta MOOIYHI
MepioguvHa | IOBrOro BapiaHTIB MEPIOJUYHOI CHUCTEMH, | MiATPYIH.
cuctema rpynu HaBaXKJIMBIIINX eIIEMEHTIB, | Bukopucmogyeamu 1HQOpMamito, 3akiaJeHy B TEpiOgUYHIA cucTeMi, s
XIMIYHUX PO3MIIIEHHS METANIUYHUX 1 HEMETANIYHUX | XapaKTePUCTUKHU €JIEMEHTIB, TPOCTUX PEUOBHUH 1 CIIOMYK.
€JIEMEHTIB €JIEMEHTIB y MEepPIOANYHIN CUCTEMI. Ananizysamu 3MiHH BIIACTHBOCTEW MPOCTHX PEYOBUH 3AJIICKHO BiJl pPO3MIIIECHHS
J.Menneneena €JIEMEHTIB y MepiouyHii cucTeMi (B mepioaax, Tpynax, Ipu nepexoii Bif 0JTHOTO
nepioy JI0 iHIIOTO).
1.4 BbynoBa aroma | Ckiiag aToMma; MOHATTA HYKJIOH, HYKIiH, | 3anucysamu enekTpoHHI Ta rpadiuni opmynu aTomiB enemeHTiB 1-3 mepioniB ta

130TONH, TPOTOHHE YHCIO, HYKIOHHE
4Kicao, opOiTalb, EHEPreTHYHUN piBEHb
(mapiBeHB), EIEKTPOHHA 000JIOHKA, CIIape-
HUI (HecrapeHuil) eNeKTpPOH; CYTHICTh
SBUIA PalOaKTUBHOCTI; dopMH s- 1 p-
opOitaneil, po3MilleHHA p-opOitanel y
MPOCTOPi; TOCHTIIOBHICTh EHEPTeTHYHUX
piBHIB B aToMmi.

iXHIX TIPOCTUX HOHIB (KaTIOHIB, aHIOHIB), aTOMIB HEMETAIIYHUX €JIEMEHTIB 2-TO 1
3-ro nepiofiB y 30y)KEHOMY CTaHi.

Busznauamu cxnan enekKTpoHHUX OOOJIOHOK (€HEPreTWYHUX PIBHIB Ta MiAPIBHIB)
aToMiB eneMeHTIB 1-3 mepiomiB.

Xapaxmepu3zysamu SIBUIIE PaTi0AKTHBHOCTI; XIMIYHI €JIEMEHTH MaJuX MEPiojIiB 3a
OyZI0BOIO aTOMIB.

Ilopisntosamu paniycu aToMiB 1 MPOCTUX HOHIB.

Amnanizyéamu KUTbKICHUHM CKJaJl aToMa, 3alieKHICTh 3MIHM pajiyCiB aTOMIB Yy
nepiojax 1 rpymnax.




1.5 XimMiuHUH OCHOBHI TUIH XIMIYHOTO 3B’513Ky (MOHHUH, | 3anucysamu rpadidti Ta eIeKTPOHHI (POPMYIIH MOJIEKYI.
3B’SI30K KOBQJICHTHUH, BOAHEBUH, MeTaniyanil); | Ckradamu GOPMyIH CIIONYK 3a CTYNEHSAMH OKWUCHEHHS €JIEMEHTIB, 3apsiiaMu
TUNM  KPUCTANIIYHUX TIPAaTOK; IOHSATTA | HOHIB.
€JIEKTPOHETATUBHOCTI, CTYIIIHb OKUCHEHHS, | Po3pi3Hsamu BaJICHTHICTD 1 CTYIIHb OKUCHEHHS €JIIEMEHTA.
KpaTHICTh KOBQJIEHTHOT'O 3B’A3KY, | OOuucniosamu CTyNiHb OKMCHEHHS €JIeMEHTa Y CIIOJIYIIi.
HOJISIPHICTH KOBAJCHTHOTO 3B SI3KY. Amnanizysamu MEeXaHi3MH yTBOPEHHS KOBAJICHTHOTO 3B SI3KY.
Busnauamu KpaTHICTb, MOJNSPHICTh UM HETOJSIPHICTh KOBAJIEHTHOTO 3B’SI3KY MIX
aTOMaMH.
IIpoenosyseamu TATI XIMIYHOTO 3B’ 513Ky B O1HApHIM cromyi, i3uydHi BIaCTUBOCTI
PEUOBHH 3aJI€KHO BiJl TUIY XIMIYHOTO 3B’ SI3KY.

1.6 Po3unnun Komnonentn  po3uuHy: PO3UMHHUK, | Ckraoamu CXeMHU eNeKTPOJIITUYHOI JUcoLialii OCHOB, KUCIJIOT, COJei; HOHHO-
pO3UMHEHAa PEYOBHMHA; KPUCTAJOTIAPAT, | MOJEKYJISIPHI PIBHSHHS 32 MOJICKYJSIPHUMH PIBHAHHIMHU 1 MOJICKYJISIPHI PiBHSIHHS
€JIEKTPOJIT, HEeJNIEKTPOIIT, CTYIIHb €JIEKT- | 32 HOHHO-MOJIEKYJIIPHUMHU PIBHSIHHSAMHU.
poniTHYHOI  amcomiamii;  3abapBieHHs | Po3pisHamu OXHOPITHI W HEOMAHOPIMHI cywimi; po30aBieHi, KOHIIEHTPOBaHI,
iHAMKATOpiB (YyHIBEPCATBHOTO, JIAKMYCY, | HACHYCHI, HEHACHUEHI PO3YMHU; €NEKTPOIITH M HEeNeKTPOIITH, CHIIbHI Ta cladKi
denondraneiny, METUIOPAHKY) B KHUCJIO- | €ICKTPOJIITH.

My, JY>KHOMY 1 HEHTpaJbHOMY CepelOBH- | BusHauamu MOXIUBICTh IEpeOiry peakiiii 0OMiHy MiX €JIEKTPOJIITaAMHU Y PO3UHUHI.
mi; OyJnoBa MOJEKYJIM BOJM; CYTHICTb | Ananizyéamu BIIMB OyJOBH PEUOBMHM, TEMIEpPaTypu, THUCKY (IUIsl rasiB) Ha
IpPOILECIB  PO3YMHEHHS, EJEKTPONITUYHOI | PO3UUHHICTh PEUYOBHH Yy BOJI.
mucorarii.
2. Heopraniuna ximis
2.1. OcHOBHI KJ1aCH HEOPraHiYHHUX CIOJIYK
2.1.1 Oxcuan Busnauenns, Ha3By, kinacudikaris, ximiudi | Ckradamu XimMidHi HOPMYITH OKCHIIB.

BJIACTUBOCTI, CIIOCOOU AOOYBaHHS.

Jasamu nazeu oxcuaam 3a IXHIMH XIMIYHUMH (HOpMyTamH.

Busnauwamu Gopmynu okcuiB cepen (GopMyIT IHIMUX KIIACIB CIONYK.

Cknaoamu piBHSHHS peakiiil, sKi XapaKTepU3yIOTh XIMIYHI BIACTMBOCTI OKCHJIB
(B3aeMoO/Iis 3 BOIOIO, OKCHIaMH, KACIOTaMH, OCHOBAMH); PIBHSHHS PEaKIIii, sKi
XapaKTepU3yITh CrocoOu A00yBaHHS OKCHIIB (OKMCHEHHS MPOCTHUX 1 CKJIAJHHUX
PEUOBHH; PO3KJIAaHHS HEPOZUMHHHUX OCHOB, IEIKUX KHCIIOT Ta COJEH).
Ilopieniosamu 3a XIMIYHUMH BJIACTHBOCTSIMH OKCHJIM OCHOBHI, KHCJIOTHI,
amM(OTepHi.

Ananizyéamu CKJIaJl OKCHIIB OCHOBHUX, KUCIOTHHX 1 aM(OTEpHUX; 3aJICIKHICTD
BJIACTUBOCTEH OKCHUJIIB BiJl THITy XiMIi4HOTO 3B’SI3KY .




OcHOBH

BusnauenHs, Ha3Bu, knacudikailis, XiMidHi
BJIACTHBOCTI, CIIOCOOM JOOYBaHHS.

Cknadamu XiMi4H1 (OPMYIH OCHOB.

Jasamu Ha36u OCHOBaM 3a iXHIMU XIMIYHUMHA (OPMYIIaAMH.

Busnauamu ¢opmynu ocHOB cepell opMyTT 1HIIKUX KITAciB CIIOMYK.

Po3piznsimu po3drHHI 1 HEPO3YUHHI OCHOBH.

Cknaoamu piBHSHHS pEakLid, SKI XapaKTepU3yIOTh XIMIYHI BJIACTHUBOCTI OCHOB
(B3aeMoOiT 3 KHCIOTHHMH OKCHIAMH, KHCJIOTaMH, COJIIMH; DPO3KIIaJaHHS
HEPO3UYMHHUX OCHOB); PIBHSHHSA peakiid, SKi XapaKTepu3ylTh CIOCOOU
no0yBaHHS OCHOB (B3a€MOJIisI aKTHBHUX METANIB 13 BOJOI, OCHOBHHX OKCHJIIB i3
BOJIOI0, COJIEH 13 JTyraMH).

Ilopignioéamu XiMi4HI BIACTUBOCTI OCHOB PO3UMHHHX 1 HEPO3UYMHHHUX.

Kucnaoru

BusnauenHs, Ha3Bu, knacudikailis, XiMidHi
BJIACTHBOCTI, CIIOCOOU JOOYBaHHS.

Cknaoamu XiMi4H1 (OPMYJIH KUCIIOT.

Jasamu Ha36u KACIOTaM 3a iXHIMH XiMIYHUMH (OPMYIIaAMH.

Busnauamu Gopmynu kuciaot cepen GOpMyI IHIINX KIACIB CIONYK; BaJCHTHICTb
KHCJIOTHOTO 3QJIUIIKY 32 ()OPMYJIIOI0 KUCIIOTH.

Pospiznamu 3a ckiagoM KHUCIOTH OKCHUTE€HOBMICHI 1 0€30KCHUT€HOBi, KHCIOTH 32
OCHOBHICTIO.

Cknaoamu pIBHAHHS peakiii, sIKi XapaKTepU3yIOTh XIMIUHI BJIACTMBOCTI KHUCIIOT
(B3aemoiis 13 MeTaJlaMd, OCHOBHMMH OKCHIAMH, OHOBaMH, COJISIMH); PIBHSHHS
peaxiiiif, ki XapaKTepu3yrTh CIOcoOu 100yBaHHS KUCIOT (B3a€MOIisl KUCIOTHHX
OKCHIIB 13 BOJIOIO, COJICH 13 KUCIIOTaMH, HEMETAJIB 13 BOJAHEM).

2.14

Comi

BusnauenHs, Ha3BH, Kiacudikailis, XiMidHi
BJIACTUBOCTI, CIOCOOW JOOYBaHHS.

Cknaoamu XiMmiuHi opMynu cosieii; piBHSHHS peakiiid, sKi XapaKTepu3yIlOTh
XIMIYHI BJIaCTUBOCTI CEPEHIX COJei (B3aEMO/Iis 3 METaJlaMH, KUCJIIOTaMHU, JTyTaMH,
COJISIMM); PIBHSHHS peakiiid, sKi XapaKTepu3ylTh CIOCOOM J00yBaHHS cCoOjel
(B3aeMOIisl KUCJIOT 13 MeTajaMH, OCHOBHUX OKCHIIB 13 KHUCIOTaMH, KHCIOTHUX
OKCHJIIB 13 OCHOBaMHU, JIYTiB 13 KHCIOTAMH, COJICH 13 KUCIOTaMH, COJICH 13 IyraMu,
OKCHJIB KHCJIOTHUX 13 OCHOBHHMM OKCHIAMH, COJIEH 13 COJISIMM, COJEeH 13
MeTajlaMH, METaJIiB i3 HeMeTaJlaMH, TEPMIYHE PO3KIIAJaHHS IESKUX COJIeH).
Jlasamu nazeu consM 3a IXHIMH XIMIYHUMH (OPMYJIaMHu.

Busnayamu popmynu coneit cepen GopMys1 IHIIUX KIaciB CIIOTYK.

Po3spiznamu 3a ckiaagoM couti cepeHi, KUCIi, OCHOBHI.

2.1.5

AmporepHi
CTIOJTyKH

[HonsTTst amM(OTEPHOCTI; XiMiuHi
BJIACTHUBOCTI, criocoon no0yBaHHS
aM(pOTEpHUX OKCHUIIB 1 T1IPOKCHIIB.

Crkraoamu XiMmiuHI (GOPMYJIM OKCHIIB Ta TIAPOKCUAIB AmoMiHifo 1 [luHKY;
PIBHSIHHSL peakiliif, [0 XapaKTepH3ylTh XIMi4HI BJIACTUBOCTI OKCHIIB Ta
rizpokcuniB Amrominio 1 L{uHKy (B3aeMomis 3 KHCIOTaMH, JYTamH); PiBHSHHS
peaxiiif, 1Mo XapaKTepu3yloTh crocodu AoO0yBaHHS coyiel (B3aeMoJis JyTiB i3
COJISIMH).




2.1.6 VY3arajapbHEHHS BIIOMOCTEH PO KJ1acu HEOpraHiuYHUX CHONYyK. | /lopieHiosamu XIMI4H1 BIaCTUBOCTI OKCUIIB, OCHOB, KMCJIOT, COJIEH.
Yemanosnosamu TNpUYUHHO-HACHIIKOBI 3B’SI3KM MK CKJIAIOM 1 XIMIYHUMH
BJIACTHBOCTSIMU OKCH/IiB, KHCJIOT, OCHOB, COJICH.
V3acanvniwoeamu 3HaHHS TIPO BIACTHBOCTI OCHOBHUX KJIACIB CIOJYK Ta CIIOCOOH X
NOOyBaHHS JUTS BCTAHOBJICHHS! TEHETHYHHX 3B’S3KIB MK IIPOCTHMHU PEUYOBHHAMH,
OKCHUJIAMH, OCHOBAMH, KHCIIOTAMH, COJISIMH, 3IIHCHCHHS XIMIYHUX pEaKIiid 3
METOI0 B3a€MHHX IMEPETBOPEHb NMPOCTUX PEYOBHH i KJIACIB HEOPTaHIYHUX CIIOIYK
Ta CIIOCTEPEIKEHHS 32 HACIIIIKAMH [IUX MEPETBOPEHb.
2.2. MeTaJiuHi eJieMeHTH Ta ix cnojyku. Merajn
2.2.1 3aranpHi [lomoxeHHST MeTaTiuHUX €JNEeMEHTIB Y | Busnauamu MONOXEHHS METATIYHUX €JIEMEHTIB y MEPIOANYHIN CHCTEMI.
BIJIOMOCTI TIPO | IEPIOAUYHIM CUCTEMI; 0co0NMUBOCTI | Xapakmepu3yeamuy  MeTaliYHUN  XIMIYHUH 3B'SI30K; OyJOBY MeETaliuyHUX
MeTaJiuHi €JIEKTPOHHOI Oy/OBM aTOMIB METAIYHMX | KPUCTAIIYHUX I'PATOK; (i3WYHI BIACTUBOCTI METAIIB.
€IeMEHTH Ta | €JIEMEHTIB;, OCOONUBOCTI  METaNiyHOrO | Po3pisHamu 3a eIeKTPOHHOI 0yI0BOIO METAIYHI Ta HEMETAIYH] elIeMEHTH, BUIU
MeTanu XimMigHOrO 3B’s3Ky; 3arayibHi  (pi3muHi | KOpo3il (XiMiuHA, €JIEKTPOXiMiUHA).
BJIACTUBOCTI; 3arajibHi ximiuHi | Ckradamu cXeMH eNeKTPOHHMX KOH(]Irypariii aromiB MeTaliuHUX €JIEMEHTIB;
BJIACTUBOCTI; 3arajpHi CHOCOOM | pIBHSIHHS OKMCHO-BIIHOBHHX PEaKIIii, SKi XapaKTepH3yIOTh XiMIYHI BIIACTHBOCTI
noOyBaHHS; TOHATTA KOpo3ii, cmocoOu | MeTamiB (B3a€MOJII0 3 KHCHEM, TaJOr€HaMH, CIPKOI0, BOJOI0, KHCIOTaMH,

3aXMCTy MeETajJiB BiJ KOpo3ii; Ha3BU Ta
bopmynu HaWBaXJIUBIIIUX CIONYK
METQJIIYHUX EJICMEHTIB; CIUIaBiB (YaBYH,
CTaJb).

pO3UMHAMHU COJIEH); PIBHSHHS PEaKIIii, sKi XapakTepH3yTh crocoOu 100yBaHHS
MeTaniB (BigHOBIEHHS KokcoM, kapOoH(I) okcumom, BomHeM, MeTaIoTepMis
(amoMoOTepMisi), €JICKTPONi3 PO3IUIABIB COJICH, JYTiB Ta JESIKHX PO3YHHIB);
PIBHSIHHS peakIiii, sKi BiOyBalOThCA M Yac JOOYBaHHS YaBYHY 1 CTall.
Iloscniosamu 3MiHY XIMIYHHX BJACTUBOCTEH CIIOJYK METAJIYHUX EJIEMEHTIB
3aJIe)KHO BiJl €JIEKTPOHHOI Oy/IOBH aTOMIB; CYTh IPOIIECIB €JIEKTPOIi3y, KOpo3ii
MeTasiB, J00yBaHHS YaBYHY 1 CTaJIl.

Ananizysamu 3anexXHICTh XIMIYHOI aKTUBHOCTI METAaJliB BiJl €IEKTPOHHOI OYy/I0BU
aTOMIB.

Ilpocro3zyéamu MOXIUBICTh TMepediry XIMIYHMX peakiliii MeTamiB 13 BOJOIO,
pO3YMHAMHU KHUCJIOT, COJICH, JIYTIB.

Ob6rpynmogysamu 3anexHIiCTh (PI3MUHUX 1 XIMIYHMX BJIACTUBOCTEH MeTajiB BiJ
0COOIMBOCTEH 1X €IeKTPOHHOI OyJ0BHM; NMPUYMHHO-HACIIIKOBY 3aJICKHICTh MIX
CKJIQJIOM 1 BIIACTUBOCTSIMHU YaBYHY Ta CTaJi.




2.2.2 JlyxHi 1 XiMiuH1 BIACTHBOCTI; CrIOCOOU A00YyBaHHS; | Busnauamu nonoxenus Hartpito, Kamito, Kanbiiro B nepiognuHiii cucremi,
JTy>KHO3EMEJNbHI | Ha3BW Ta  (QOpMyNnH HaWBaXIMBIMMX | Xapakmepu3yéamu XiIMI4HI BIACTUBOCTI HATpil0 1 KaJilo, KaJbI[i0; IXHE
MeTanu CTIOJIyK; TOHSTTS TBEPIOCTI BOJM; Tajy3i | 3aCTOCYBaHHS; CIIOCOOU T0OYBaHHS;
3acTOCyBaHHA  HaiOumpm  mommpeHux | Ckradamu cXeMH €IeKTpOHHUX KOoHirypamiii aromiB Hatpiro, Kamiro, Kamsiito;
cnonyk  Hatpito, Kamito, KanbIito; | piBHSHHS OKHCHO-BIJHOBHUX PEaKIlii, Kl XapaKTepU3yITh XiMI4HI BIACTHBOCTI
XiMiuHUX GopMynT 1 Ha3B HAWOLIBII | HATPIIO, KaNif0, KAJBII0 (B3a€MOMII0 3 KHCHEM, TaJlor€HaMH, CIPKOIO, BOOIO);
MOLIMPEHHUX KaTiiHUX JOOpUB. PIBHSIHHSI KUCIIOTHO-OCHOBHUX PEaKIIiif, sIKi XapaKTepU3yIOTh XiMi4H1 BIAaCTUBOCTI
OKCHJy Ta Tigpokcuay KanbIiito; piBHSIHHS peaKii, SKi XapakKTepu3yTh CIIocoon
1IOM’SIKIICHHS TBEPJOCTI BOAIN;
3acmocoeysamu 3nannsa Ans BU3Ha4deHHs cronyk Harpito, Kamiro, Kamsiito 3a
3a0apBIECHHSM MOTYM .
223 Anrominiii Ta | XiMi4HI BIACTHBOCTI; crIocoOu 100yBaHHS; | Buznauamu OI0KESHHS AJIFOMIHIIO B TIEPIOINYHIN CHCTEMI.
CIIOTYKHU Ha3BU Ta GopMynu HaWBaxIuBIMMNX | Xapakmepuzyéamu XiMidHI BIIACTUBOCTI aNIOMIiHiIO, aM(OTEpHiI BIACTUBOCTI
AJTIOMIHIFO CIIOJTYK; TalTy3i 3aCTOCYBAHHS aJTIOMIHIIO Ta | OKCHAY Ta TIIPOKCHUIY aTIOMIHIIO; IXHE 3aCTOCYBaHHS.
HaOLIbII MOMKPEHUX CIIONYK AmtoMiHito. | Ckradamu cXeMy eJNeKTpOHHOI KoH¢irypauii aTtoMa AJIIOMIiHIIO; PpIBHSHHS
OKHMCHO-BITHOBHUX PEAKIIiH, SIKI XapaKTepH3yIOTh XIMi4HI BJIACTUBOCTI AJIFOMIHIIO
(B3aeMOJiI0 3 KHCHEM, TaJOT€HaMH, CIPKOIO, BOJOIO, KHCIOTaMHU, JyTramHu);
piBHSHHS peakuiidi n1oOyBaHHS B JIaboparopii adroMiHIM TigpoKcumy (B3a€EMOis
PO3YMHHUX COJIEH 3 TyramMu) Ta amiOMiHii OKCHUY (CTIATIOBAHHS y KUCHI MOBITPA);
PIBHSTHHSI peaKxiiiii, SKi XapaKTepu3yloTh iXHi aM()OTEpHI BIACTHBOCTI (B3aEMOIIS 3
OCHOBHUMH Ta KUCIIOTHUMH OKCHIaMH, KUCIIOTAMH Ta JIyTaMH).
2.2.4 3aiizo ta XiMI4HI BJaCTUBOCTI; criocoOu no0yBaHHS; | Buznayamu nonoxxenus Oepymy B MepiOAUIHIN CHCTEM.
CIIOJYKHU Ha3Bu Ta (QopMynu HaWBaXIUBIMMX | Xapaxmepu3zyéamu XiIMIUHI BIACTHBOCTI 3aj1i3a, OKCHIIIB Ta Tigpokcuais depymy;
depymy CIIOJIYK; Tajy3l 3aCTOCYBaHHs 3ajii3a Ta | 3aCTOCYBaHHs 3aii3a Ta coyieid depymy.

HANOIIBII MOMUPEHUX CIONYK Depymy.

Cknadamu cxemy eJIeKTpOHHOI KOH]iryparii atoma @epyMy; piBHSIHHS OKHUCHO-
BIJIHOBHHX PEaKIIiH, K1 XapaKTepU3yIOTh XIMIUHI BIACTUBOCTI 3ajli3a (B3a€MOJIII0
3 KHCHEM, TaJOreHaMH, CIPKOI, BOJOIO, KHCJIOTaMH, COJIIMH); pIBHSHHS
KHCIIOTHO-OCHOBHUX peakiiii goOyBanHs B Jjaboparopii Depym(Il, III)
TiAPOKCUMIB (B3a€EMOJISI PO3YMHHUX COJIEH 3 JIyraMH); PIiBHSHHS NEPETBOPEHHSA
ciomyk  Depym(ll) y cnonyku @epym(Ill); piBHAHHS peakiii, 110
XapaKTepu3yloTh XIMi4HI BJIACTMBOCTI OKCHIIB Ta TigpokcunaiB depymy
(B3aeMO/Iisl 3 KHCIIOTHUMH OKCHJIaMH, KUCIIOTAMH).

Ananizysamu ¢izionoriuny posb HoHiB Depymy.
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2.2.5

Y3araibHEHHS BiJOMOCTEH MPO METaIH Ta CIIOTYKH
METAIIYHUX €JIEMEHTIB

Ilopisniosamu XiMiuH1 BIACTUBOCTI METaliB Ta CHOJIYK METATIYHUX EJIEMEHTIB
Hatpiro, Kauiro, Kane1iro, Arominito, @epymy.

Yemanosniosamuy TpUYMHHO-HACHIAKOBI 3B’SI3KM MDK CKJIAAOM 1 XIMIYHUMH
BJIACTUBOCTSIMHM METAJIIB Ta CIIOTYK METAIIYHUX €JIEMEHTIB.

V3azanvuoeamu 3HaHHA TPO XIMIYHI BIACTHBOCTI Ta CHOCOOM AOOYBaHHA MAJis
BCTAHOBJICHHA TEHETHYHMX 3B A3KIB MDK MeETajaMHd Ta PI3HUMH KJIacamu
HEOPTraHIUHUX CIONYK; 3A1MCHEHHS XIMIYHHUX peakliii 3 MEeTOI B3a€MHHUX
NEPETBOPEHh METANIB 1 CIIOJyK METANIYHHUX EJIEMEHTIB Ta CIOCTEPEKCHHS 3a
HACJIJKaMH [TUX TIEPETBOPEHb.

2.3. Hemeraniuni eqemeHTH Ta iX cnojyku. Hemerann
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23.1

Hemeraniuni
eJIEMEHTH

Hewmeraniyui eJIEMEHTH (I'ioporesn,
I'anorenu, Okcuren, Cynsdyp, Hitpores,
®ocdop, Kapbon, Cumimiii); eneKTpoHHI
(dbopMyJIi aTOMIB HEMETATIYHUX CJICMECHTIB;
XxiMiuHi  QopMynaM 1 Ha3BH MPOCTUX 1
HANOUIbLI MOIIMPEHUX CKIJIAJHUX PEUOBUH
HEMETaIIYHUX €JIEMEHTIB; SIBHILE
ayoTporii Ta aJOTPOMHHUX MOAMU(DIKALIN;
sSBUIIE ajcopOIlii; (i3udyHI BIACTHBOCTI
NPOCTUX 1 HAHOUTBII MOIIUPEHNX CKIaTHUX
PEYOBUH HEMETAJTIYHUX EJIEMEHTIB; XiMid-
HIi BJACTUBOCTI MPOCTHX 1 HaAHOLIBII
MOLIMPEHHUX CKJIaJHUX PEYOBUH HEMeTaliy-
HUX €JIEMEHTIB, CIocoOM Jo0yBaHHS
MPOCTHUX 1 HAUOIIBII MOMUPEHUX CKIATHUX
PEUOBHH HEMETAJIIYHUX  EJIEMEHTIB Y
nmabopaTopii Ta MPOMHUCIOBOCTI; HaWBaX-
JMBIII Tamy3l 3acTOCYBaHHS TNPOCTUX 1
HaWO1IBII MOMUPEHUX CKJIAJIHUX PEUYOBHUH
HEMETAIIYHUX EJIEMEHTIB; SKICHI peakiiit
JUISl BU3HAYCHHS TIPOCTUX 1 CKIIQAHUX HOHIB
HEMETAIIYHUX EJIEMEHTIB.

Xapaxmepusysamuy XiMiuHI BJIACTUBOCTI TPOCTHX PEYOBHMH HEMETaIIYHUX
€JIEMEHTIB; OKHCHO-BIIHOBHI TIPOLIECH Ta KHUCIOTHO-OCHOBHI  B3a€MOII,
XapakTepHi HaWOIbII TOIIUPEHUM CKIQJHUM PEUYOBHHAM HEMETaJIYHUX
€JIEMEHTIB.

Ob6rpynmogysamu BaJeHTHI MOXIIMBOCTI 1 CTyNEHI OKHUCHEHHS HEMETaJllYHMX
eJIEMEHTIB 32 iX MOJIOKEHHSM Yy TEPIOANYHIN CUCTEMI Ta EIEKTPOHHOIO OY0BOIO
aToMa; MPUYMHU SIBUIA aJIOTPOMii.

Ilopisniosamu (Gi3u4dHI BIACTUBOCTI aJOTPONHHUX MOAMQIKAIiii OJHOTO 1 TOTO XK
HEMETAJIIYHOTO €JIEMEHTA; XIMIUYHY aKTHUBHICTh MPOCTHUX PEYOBHH HEMETATIYHUX
€JIEMEHTIB; peakIiifHy 3aTHICTh OJHOTHITHHX CKIIAJHUX PEYOBUH HEMETATIYHUX
€JIEMEHTIB.

Bcmanosniosamu  63aemo36'a30xk Mk OyJOBOIO 1 BIACTUBOCTSAMH MPOCTHX 1
CKJIATHUX PEYOBHH HEMETAJTIYHUX EJIEMEHTIB OJHI€l MIATPYNH; MIX CKIIAJIOM,
OyZ0BOIO 1 BIACTUBOCTSAMU CKJIAJHUX PEUOBUH HEMETAJIUHUX EJIEMEHTIB.
3acmocoeysamu  3HamHa AJ1  BU3HAUEHHS IPOCTHX 1 CKIAJHUX HOHIB
HEMETaTIYHUX €JIEMEHTIB; /Ui JOOYBaHHS 1 PO3Mi3HABAHHS MPOCTHX 1 HAHOLIBII
HOLIMPEHUX CKJIAJHUX PEYOBUH HEMETAIIYHUX €JIEMEHTIB.

Po3g’azyeamu excnepuMEHTalbHI 3a7adl 3a Y4acTI0O MPOCTHX 1 HaWOUIbII
HOLIMPEHUX CKJIAJHUX PEYOBUH HEMETAIIYHUX €JIEMEHTIB.

232

Bonens 1
CTIOTYKH
INaporeny

Enexrponna ¢opmyna atoma [igporeny;
xiMiuHa QopMmyna TPOCTOi PEUOBUHH
[Npporeny — BoaHO; (i3UYHI BIACTUBOCTI
BOJHIO 1 BOJM; XIMI4YHI BIIACTHBOCTI BOIHIO
1 Bomu; cmocobu A00yBaHHS BOAHIO B
naboparopii Ta TPOMHUCIOBOCTI; CIIOCOOU
OUHWIICHHS BOJAM; HAWBaXIMBINI ramysi
3aCTOCYBAaHHS BOJHIO 1 BOJAM; JOBEICHHS
HasIBHOCTI BOJIHIO.

Cknaoamu piBHAHHSA peakiliid, XapaKTepHHUX sl BOJHIO (B3aEMOJIIT 3 HEMeTalaMH,
AKTUBHUMH METaJlaMH, OKCHJAMH METAJIYHUX €JIEMEHTIB, JeSIKUMH OpraHIYHIMU
pEUYOBHMHAMMU); PIBHIHHS peakiliii BOOU 3 MPOCTUMHU PEUOBHHAMHM HEMETaNIYHHX 1
METAJIIYHUX EJIEMEHTIB, 1X OKCHIAaMHU Ta CIOJyKaMu 3 [iAporeHoMm, AesKuMHU
OpPraHiYHMMU CIIOJyKaMM; PIBHSHHS peakilii po3kiaay BoAM, JOOYBAaHHS BOAHIO B
naboparopii i MPOMHUCIOBOCTI.

Obzpynmosysamu BaJleHTHI MOXKIIUBOCTI 1 CTyTEH1 OKUCHEHHs ['iaporeHy 3a ioro
TIOJIOKEHHSAM Yy TIEPIOINYHIN CUCTEMI Ta €JIEKTPOHHOIO OYIOBOIO aToMa.
3acmocoeysamu 3HaHHS TPO BJIACTHBOCTI BOAHIO AJISL MOTO pO3Mi3HABAaHHS; JUIS
J00yBaHHS BOJIHIO 1 JOBEJICHHIO HOTO HASIBHOCTI.
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233

Cnonyku
["anorenis

Enextponni ¢opmynu atomi Dropy Ta
Xnopy; XiMmiuHi  popMynmn  TpocTHX
pedoBuH ["anorenis (propy, xyopy, 6pomy,
fony); ximiumi  dopmymu i Hassu
HalMOMMpPEHIMMX  CHOMYK [ anoreHis;
¢Gi3u4yHI  BIACTHBOCTI  HAWBaXIMBIIIMX
cnonyk [amoreHiB (TigporeH XJIOpHIY,
rajoreHi [iB METAJIIYHUX EJIEMEHTIB);
XIMIYHI BJIACTHBOCTI XJIOPY 1 TiAPOTEH
XJIOpUIY; CIOCOOM JOOYBaHHS XJIOpY Ta
TigporeH xJjopuay B Jabopartopii Ta
NPOMHCIIOBOCTI;  HaWBa)JIMBIIIN  ramysi
3aCTOCYBaHHS XJIOPY, TIAPOTEH XJIOPUIY,
XJIOPUIIB; SIKICHUX peaxuin IS
BHU3HAYEHHS TaJIOT€HII-10HIB.

Cknaoamu piBHSHHS peaklid, XapakTepHUX IJs XJopy (B3aeMoAii 3 HMpOCTUMHU
pEYOBHHAMH METAIYHUX 1 HEMETATIYHUX CIIEMEHTIB, BOJIOI0, JICIKHMH
OpraHiYHMMHU PEYOBMHAMH); PIBHSHHS OKHCHO-BIJHOBHHUX PEaKIlii Ta KUCIOTHO-
OCHOBHHMX B3A€EMOJIA, XapaKTepHHX JUIsl TiAPOTeH XJopuay (B3aeMomii 3
MeTajlaMHi, OCHOBHMHU OKCHJIaMHU, OCHOBaMH, aM()OTEpHIUMHU CHOTYKAMHU, COISIMH,
JeKUMHU OpraHIYHMMHU CIOJYKaMH); PIBHSHHSA peakiiii 100yBaHHS XJIOpy Ta
TiIporeH XJopuay B 1abopaTopii i MPOMHUCIOBOCTI.

Obzpynmosysamu BaJlEeHTHI MOXKITMBOCTI 1 CTyTIeHI OKMCHEHHs1 aToMiB Diyopy i
XJopy 3a iX TOJOXEHHSM y TEPIOJUYHIA CHUCTEMI Ta €JIEKTPOHHOIO OYI0BOIO
aTOMIB.

Ilopisniosamu XiMi4HY aKTUBHICTb TaJIOTEHIB.

3acmocoeysamu 3HaHHSA AN BU3HAUEHHS TaJIOTEHIA-10HIB, A J100yBaHHS
TiPOTEH XJIOPUTY .

Po3g’azyeamu excriepuMEHTaIbHI 3a7ayi 3a Y4acTI0O HaWOUIBII TOMIMPEHUX
CKJIaTHUX peuoBUH ['ayioreHiB (TiAPOTEH rajoreHiiB, TajOreHiTiB METaTIYHUX
CJICMEHTIB).
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234

[Migrpyna
Oxcureny

Enextponna ¢opmyna aromiB Oxcureny i
Cynbedypy; aJIOTPOITHI Mo udikarii
Oxcureny 1 Cynsdypy; XiMiuHI Gopmynn
npoctux pedyoBuH OkcureHy (KHCHIO,
o30ny) 1 Cynbdypy (cipku) Ta Halmo-
mmpeHimux cnoidyk Oxcureny i Cyinb-
bypy; ¢i3uyHi Ta XiMi4HI BIACTHBOCTI
pedoBuH Okcureny i Cynedypy (KuCHIO,
o3ony, cipku, Cynsdhyp(IV) okcuay, Cynib-
¢yp(VI) oxcuny, cynbdatHOi KHCIIOTH,
cynbdarTiB); crmocodu MA00yBaHHS KHCHIO,
030HY, CipKH, CyJIb(paTHOI KHUCIOTH B
nmabopaTopii Ta MPOMHCIIOBOCTI; YMOBH, 110
3aCTOCOBYIOTHCSI HA BUPOOHUITBI CyJb(at-
HOI  KHUCJIOTH;, HAWBaXIUBINI  Tamy3i
3aCTOCYBaHHs  KuCHIO, cipku, Cyinb-
byp(IV) okcuny, Cynsdyp(VI) okcumy,
cynb(paTHOT KUCIIOTH Ta Cyib(]ariB; AKiCHA
peaxIis i1 BU3HAYCHHS CyJIb(aT-10HiB.

Cknadamu piBHSHHA peaklid, XapaKTepHUX [UId KUCHIO (B3aeMOJii 3 MPOCTUMHU
PCUYOBMHAMH HEMETAJTIYHUX 1 METaTiyHUX eJEeMEHTIB, IX CHONyKaMH 3
[gporeHoM, OpraHiYHUMH PEYOBHHAMH); PIBHSHHS peaKiliif, XapaKTepHHUX IS
cipku (B3aeMOIii 3 TPOCTUMH pEYOBMHAMHM HEMETATIYHUX 1 METaliuHuX
€JIEMEHTIB); PIBHSAHHS peakiliii OKHCHO-BIIHOBHUX TIPOIECIB Ta KHCIOTHO-
OCHOBHHX B3aemofiil, xapakrepuux mist Cynbdyp(IV) okcuny i Cymbdyp(VI)
oKkcuay (B3aeMoAii 3 BOJOI, OCHOBHMMHU OKCHUIaMH, OCHOBaMH); pIBHSHHS
peaxiiii OKHCHO-BITHOBHHUX TIPOIECIB Ta KHUCIOTHO-OCHOBHUX B3a€EMOJIIMH,
XapakTepHUX sl Cyiab(haTHOT KHUCIOTH (B3a€EMOIi 3 MeTalaMH, OCHOBHUMH
OKCHJIaMH, OCHOBaMH, aM(OTEpHMMHU CIHOJYKaMH, COJISIMH); PIBHSHHS peakiii
J0OyBaHHS KHCHIO B JJaOOpaTopii 1 MPOMHUCIOBOCTI, YTBOPEHHSI O30HY; PIBHSHHS
peakiiif, 1o TMOKJIaJeHI B OCHOBY IPOMHUCIIOBOTO BHPOOHHITBA CYyJb(}aTHOI
KHUCIIOTH.

Xapaxmepuzysamu cknan 1 OymoBy ajoTponmHux Moaudikamiii Oxcureny i
Cynbdypy.

Obepynmosysamuy BaJICHTHI MOXIMUBOCTI 1 CTymeHi OKuCHeHHS OKcuUreHy i
Cynbsdypy 3a iX MOJIOKEHHSIM y TMEPIOAUYHIN CHCTEMI Ta €IEKTPOHHOIO OYI0BOIO
aTOMIB.

Ilopisntosamu XiMi4Hy aKTUBHICTh KUCHIO, 030HY 1 CIPKH.

3acmocosysamu 3HAHHS TPO BIACTHBOCTI KUCHIO Jii HOTO pO3Mi3HABAHHS;
3HAHHS JUIs BU3HAYCHHS Cyib(daT-10HIB; 3HAHHS M)A JAOOyBaHHS 1 JOBEICHHS
HASIBHOCT1 KUCHIO.

Po36’sa3y6amu ekciepuMeHTaNIbHI 3a/1a4il 3a y4acTIO CyIb(dariB.
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235

[Migrpyna
Hitporeny

Enextponni ¢opmynu atomiB Hitporeny i
docdopy; AIIOTPOTTHI Moauikarii
®docdopy; XimiuHi (HOPMYNIH MPOCTUX
pedoBuH Hitporeny (azory) i Docdopy
(6imoro 1 uepBoHoro docdopy), HalmoIIH-
penimux crnonyk Hitporeny 1 ®ocdopy,
HAUNOIIUPEHIIIUX MIHEPaTbHUX JOOPHB,
mo Micsate Hitporen i ®ocdop; ¢izuuni Ta
XIMIYHI BJACTUBOCTEH MPOCTUX 1 CKIATHUX
peuoBuH Hitporeny 1 ®Poctopy (azory,
outoro 1 uyepBoHoro dochopy, HITpO-
rea(IV) okcuny, docdop(V) oxcuny,
aMOHIaKy, CoJiei aMOHII0, HITPAaTHOI KHC-
JIOTH, HITpaTiB, opTOo(ochaTHOI KUCIOTH,
oprodocdariB);  crmocobu  mOOyBaHHSA
a3ory, Qocdopy, aMOHiaKy, HITpaTHOI Ta
oprodocdarHoi KuCIOT B jabopaTopii Ta
NPOMHCIIOBOCTI; YMOB, IO 3aCTOCOBYIO-
ThCS Ha BHPOOHUIITBI aMOHiaKy;
HaBa)XJIMBIIII ramy3i 3aCTOCYBaHHS a30Ty,
docdopy, dochop(V) okcumy, amoHiaky,
HITpPAaTHOI KHCJIOTH, HITpaTiB, oOpTOdoC-
datHoi KucioTH, opTodocdarTiB; SAKICHI
peakimii s BU3HA4YeHHsA opTodocdar-,
aMOHIH- Ta HITPAT-10HIB.

Cknaoamu piBHSHHS peakiiif, XxapakTepHUX s a3oTy 1 ¢ocdopy (B3aemoii 3
IPOCTHMH PEYOBHMHAMU HEMETANIYHUX 1 METaNiYHUX €JEMEHTIB); DPIBHSIHHS
peakiif OKHCHO-BIIHOBHUX TIPOIECIB Ta KHCIOTHO-OCHOBHUX B33a€MOII,
XapaKTepHUX JUIsl aMOHIaKy (B3aeMOJIii 3 KHCHEM, BOJIOK0, OKCHJAMHU METaJIITHIX
€JIEMEHTIB, KUCIOTaMH, ACSIKUMHU OPTraHIYHMMH CIOJYKaMH); PIBHSHHS peakiiit
XapaKTepHUX ISl COJIe aMOHiIO (B3aeMOii 3 JIyraMu, COJISIMH); PIBHSHHS peakiii
OKHCHO-BITHOBHHUX MPOIIECIB Ta KUCIOTHO-OCHOBHUX B3a€MO/IIN, XapaKTEePHUX IS
HITPaTHOI KUCIOTH (B3a€MO/IiT 3 METalaMi, OCHOBHUMH OKCH/IaMH, OCHOBAMH, aM-
(GOTEpHUMH CIIOTYKaMH, COJISIMHU, JCSIKUMH OPTaHIYHUMHU CIOJyKaMH); PIBHSIHHS
peakiii OKHCHO-BIIHOBHHUX TIPOIECIB Ta KHCIOTHO-OCHOBHUX B33a€MOIIA,
XapakTepHuX s oprodochaTHOi KUCIOTH (B3aEMOJIl 3 MeTajlaMHd, OCHOBHUMH
OKCHJIaMH, OCHOBaMH, COJSIMM); PIBHSHHSA peakiliif, 1o XapaKTepU3yIloTh
B3aEMOTICPETBOPEHHSI CEpPEeAHIX 1 KHCIUX coJied opTodochaTHOi KHUCIOTH;
PIBHSHHS peakLiii TepMIYHOTO PO3KIJIAIy COJIel aMOHit0, HiTpaTiB, opTodocdaris;
PIBHSIHHS peakiiii 1o0yBaHHs ¢ocdopy, aMoHIaKy, HiTpaTHOI Ta opTodochaTHOi
KHCJIOT B J1abopartopii 1 MPOMHUCIOBOCTI; PIBHSAHHS PEaKiiii KUCIOTHO-OCHOBHHUX
B3aemomii, xapaktepHux (ochop(V) okcumy (B3aeMoiii 3 BOJOK, OCHOBHHUMH
OKCHUJIaMU, OCHOBaMH ).

Xapaxmepuzysamu cknan i 0y0By anoTpomHux Moaudikaiiit docdopy.
Obzpynmosysamu BAJEHTHI MOMJIMBOCTI 1 CTymeHi OkucHeHHs Hitporeny i
docdopy 3a X MOJOKEHHSIM y TEPIOANYHIN CUCTEMI Ta €IEKTPOHHOIO OYyI0BOIO
aTOMIB.

Ilopisniosamu XiMi4HY aKTUBHICTB a30Ty 1 hocdopy.

3acmocoeysamu 3nanHsA TPO BIACTUBOCTI aMOHIAKy JJIsi HOTO pO3Mi3HABAHHS; JUIS
BU3HAUYCHHS HOHIB aMOHIIO, HITpar-, oprodocdar-ioHiB;, a1 100yBaHHS 1
JIOBEJICHHS HasIBHOCTI aMOHiaKy.

Po36’sa3y6amu excriepuMeHTalIbHI 3a/1adul 3a y4acTIO COJICH aMOHIiI0, HITpaTiB 1
optodocdaris.
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2.3.6

[Migrpyna Enextponni ¢opmynu artomiB Kapbony i
Kapbony Cunimiro; QJIOTPOITHI Mo udikarii
Kap6ony; mousTTs ancopOiiii, aacopOiiiiai
BJIACTUBOCTI BYTJICNIO; XiMi4HI (Qopmynn
npoctux pedoBuH KapbOony (Byrmero) i
Cunimiro (Cwimimiro) Ta HAHUMOMIMPEHIMINX
cnoinyk Kap6ony i1 Cuminito; ¢i3uysi Ta
XIMi4HI BIIACTMBOCTEH MPOCTHX PEUOBHH
Kap6ony, Cumimito 1 HalBaXJIMBIIINX
conyk Kapb6ony 1 Cuminito (xap6on(1l)
okcuny, kapooH(IV) oxcumy, xapOoHaTIB,
cummii(IV) okcuay, cumikaTHOI KUCIIOTH,
CUJIIKATIB); CrIOCOOM J0OyBaHHS BYTJIEITIO,
cummiro, kapOoH(Il) oxcumy, xap6ou(IV)
OKCHUIy B J1abopaTopii Ta MPOMHCIIOBOCTI;
HallBaXXIMBINII ~ Taimy3l  3aCTOCYBaHHS
Byremo, anMmasy. rpadity, xapooH(Il)
okcuny, kapoon(IV) oxcuny, kapOoHaris,
rigporenkapoonaris, cumuii(IV) okcuny,
CHJIIKATHOI KHCJIOTH, CHIIIKATIB, SKICHI
peakmiii s BU3HAYCHHS ~ KapOoHAaT-,
CUITIKAT-10HIB.

Hasooumu npukiaay 3acTOCyBaHHS SBUIIA aCOPOIIiI.

Cknadamu pPIBHSHHS peakliii OKMCHO-BITHOBHHUX IIPOLECIB, XapaKTEPHUX IS
BYTJICIIO 1 CHIIINiI0 (B3aEMOJii 3 MPOCTUMU PEYOBHHAMHU HEMETANIYHHUX 1
METAJIIYHUX EJIEMEHTIB, OKCHIAMH METaJTiYHUX E€JIEMEHTIB), PIBHSHHS peaKiii
OKHCHO-BITHOBHHUX TpOIIECiB, XapakTepHux st kapOoH(Il) okcumy (B3aemomii 3
KHCHEM, OKCUIAMH METaJIYHUX CIIEMEHTIB); PIBHIHHS PEaKIliii OKHCHO-BITHOBHUX
MpOLECiB Ta KHUCIOTHO-OCHOBHUX B3a€MOJii, XapakTepHux s Kapoou(IV)
okcuay (B3aemomii 3 BOJOI0, OCHOBHHMH OKCHIaMH, OCHOBAMH, BYTJICIIEM);
PIBHSIHHSI peakiiii, ski BimOyBalOThCs TpPH JOBEACHHI HasBHOCTI KapOoH(IV)
OoKcHIy (B3aEMOAisl HOro 3 KaJbLid TiAPOKCHIOM); PIBHSHHS pPEaKlid OKHCHO-
BIJIHOBHHUX TIPOIIECIB Ta KHCJIOTHO-OCHOBHHMX B3a€MOJIN, XapaKTepHUX JUIs
cummii(IV) okcuay (B3aemomii 3 OCHOBHUMH OKCHIAMH, OCHOBaMH); PIBHSHHS
peakIiii B3aEMOIIEPETBOPEHHS CEPEHIX 1 KHCIHUX COJIEM KapOOHATHOI KHUCIIOTH;
PIBHSHHA peakiliii TepMiYHOro pO3KJIaay KapOOHATiB 1 TiaporeHkapOOHATIB;
PIBHSIHHS peakIliii 1o0yBaHHS ByTJeIo, curiito, kapooH(Il) oxcuay, kapoour(1V)
OKCHJy B J1abopaTtopii i IpOMHCIOBOCTI.

Xapaxmepusysamu cknan i 0ynoBy anorpormaux Mmoaudikariii Kapoony.
Obzpynmosysamu BAJEHTHI MOMXJIMBOCTI 1 cTyneHi okucHeHHS KapbOony i
Cwtiniro 3a iX TMOJOKEHHSIM Yy TEPIOJUYHIA CHUCTEMI Ta €IEeKTPOHHOI OYI0BOIO
aToma.

3acmocosysamu 3namnsa Tpo BractuBocTi kapOoH(IV) okcumy s #oro
pO3Mi3HABaHHS; Ui BU3HAUEHHS KapOOHAT-, CHIIIKAT-10HIB; sl JAOOYBaHHA 1
noBeneHHs HassBHOCTI kapOoH(IV) okcumy.

Po36’a3yeamu excriepuMeHTaIbHI 3a/1a4i 32 y4acTiO KapOOHATIB 1 CHJIIKATIB.

2.3.7

VY3aranbHEeHHS BIJJOMOCTEH TMpO HEMeTalu Ta CHOJIYKH
HEMETAJIIYHUX EJIEMEHTIB

Tlopisniosamu XiMi4HI BIACTUBOCTI HEMETAJIB Ta CHOJIYK METaliYHUX €JIEMEHTIB
[gporeny, ranorenis, Oxcureny, Cynbsdypy, Hitporeny, ®ocdopy, Kapbony,
Cuniniro.

Yemanosnosamu TNpUYUHHO-HACHIIKOBI 3B’SI3KM MK CKJIAIOM 1 XIMIYHUMH
BJIACTUBOCTSMHU HEMETAJIIB Ta CIIOJYK HEMETAJIYHUX €JIEMEHTIB.

V3acanvuioeamu 3HaHHS TPO XiMIYHI BIACTUBOCTI Ta MOCOOM MOOyBaHHS IS
BCTAaHOBJICHHS TE€HETHYHMX 3B’SI3KIB MDK HEMeTajaMM Ta pI3HUMH KJacamu
HEOPTaHIYHUX CHOJYK; 3IIHCHEHHS XIMIYHMX peakiiii 3 MEeTOI B3a€EMHHUX
NEPEeTBOPEHb HEMETAIB 1 CIIOJYK HEMETaJIIUHUX €JIEMEHTIB Ta CIIOCTEPEKEHHS 32
HACJIIIKaMH [IUX IEPETBOPEHb.

3.0

ragiyHa ximis

3.1.

Teopernuni | TTOHSTTS PO OpraHivHi CIONYKH Ta opra-

Hasooumu npuKiIaayd IPUPOAHUX 1 CHHTETUYHUX OPTaHIYHUX CIIOJNYK.
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OCHOBH
Opra”igHOT
Ximii

HIYHY XIMIiIO; IPUPOJIHI Ta CHHTETUYHI Op-
TaHIYHI CITOJTYKH.

Pospiznamu 3a xapakTepHUMHU O3HAKAMU HEOPTaHI4YHI 1 OpraHiyHi CIIOIYKH.
Obrpynmosysamu TIOJUI CTIOJYK HA HEOPTaHIYHI 1 OpraHivHi.

TeopeTnuHi OCHOBH OYIOBH OpTaHIYHUX
CIIOJTK.

Cknadamu CTPYKTypHI (OpPMYJIH OpraHIYHHUX CIIOJIyK Ha OCHOBI SIKICHOTO 1
KUTBKICHOTO CKJIay;

Ananizysamu XimMiuHy OyJIOBY OpTraHIYHUX CIIOIYK, BHKOPHUCTOBYIOUM OCHOBHI
nostockeHHs Teopii O.M. ByTieposa.

Enexkrponna OymoBu atoma KapOony B
OCHOBHOMY 1 30y/DKEHOMY CTaHax.

Busnauamu BaneHTHI MOXJIMBOCTI atoma KapOoHy 3a HOro eJIeKTpOHHOIO
Oy10BOIO.

Tunu XiMIYHUX 3B’S3KIB Yy MOJIEKYJaxX
OpraHiYHUX CITOJYK.

Crnaoamu eneKTpoHH1 (HOPMYJIA MOJIEKYJI OPTaHIYHUX CTIOJYK.
Xapaxmepu3sysamu HETIONSAPHUN Ta MOJIIPHUN KOBAJCHTHI 3B’SI3KH B MOJICKYJax
OpraHIYHHX CIIOJYK.

SIBuma riopuaun3arnii ENEeKTPOHHUX | Busnauamu tunu ridpuausaiii Ta TPOCTOPOBY OPIEHTALII0 EIEKTPOHHHX OpOi-
. o 2 o . .

opGirtaineii atoma Kap6owy; sp>-, sp*-, sp- | Taneii aromiB Kap6oHy B MOJIEKyIaX OpraHiqHHX CIIOIYK.

ribpuamn3artii.

O- 1 TT-3B’SI3KU.

Xapakmepu3zyeamu G- 1 T-3B’A3KH.

Ilopisniosamu oavHApHI, TOMBIIHI, MOTPIMHI 3B’SI3KM 32 €HEPTi€l0, JTOBKUHOIO,
HaNPSMIICHICTIO Y TIPOCTOP1 Ta MOJISPHICTIO.

Ananizyeéamuy peaxkiuiiiHy 30aTHICTh OPTaHIYHMX CIOJAYK 3 PI3HAMH THIIAMH
3B’SI3KIB.

Knacudikarrist opraHiuHUX CIIOMYK.

Hasooumu npukiany ;kxupiB, ByTiIeBOIB, aMIHOKUCIIOT, O1JIKiB.

Pospiznamu auyxmiyHi (HacCMYeHl, HEHACHYCH1), MUKIIYHI (KapOOIMKIIIYHI, apoMa-
THYHI) OpraHiuyHi CIIOJYKH, TaJlOr¢HOAJIKaHU, TaJOTCeHOApEHH, CHHUPTH, (EHOIH,
QITBJET1 TN, KapOOHOBI KUCIIOTH, ECTEPH;

Knacugixysamu opraniuHi Crioyku 3a Oy 10BOI0 KapOOHOBOTO JIAHIIIOTA 1 3a HAsB-
HICTIO XapaKTepUCTHUHUX ((PYHKIIOHATBHUX) IPYTI;

SIBume romosiorii, TOMOJIOTIB, T'OMOJIO-
TIYHUX  PSAIB, TOMOJOTIYHOI  PI3HMII;
KJaciB OpPraHidYHMX CIHOJYK; 3arajbHi

dbopMysT TOMOJIOTIYHHUX PSAIB 1 KIIaciB
OpTaHiYHUX CIOIYK.

Hagooumu npuKkiaan TOMOJIOTIB BYTJIEBOIHIB Ta iX (QYHKI[IOHATBHUX MOXIAHUX.
Po3piznamu roMoIOT14HI PSAIH 1 KJIACH OPTaHIYHUX CIIONYK.

Bcmanosnioéamu BIAMOBIAHOCTI MK TPEACTaBHUKAMHU FOMOJIOTIYHUX PSINIIB Ta iX
3araJbHUMH (popMysIaMu, KJJacCaMy OpPTraHigYHHUX CIIONYK Ta X XapaKTepUCTHIYHUMHU
rpyHaMu.

[TonsTTss TEepBUHHWKI (BTOPUHHMMA, Tpe-
TUHHUH, YeTBepTUHHUIN) aTroM KapOony™.

Busznauamu y w™onexkymnax oOpraHIYHHUX CIOJIYK pPi3HOT OyIOBHM TIEPBUHHUM,
BTOPUHHUHN, TPETUHHUM YeTBepTHHHUI aromu KapOony.

HomeHnknatypa opraHiqyHux CHOJYK.

Ha3usamu opraHiyHi CHONYKH, BUKOPHUCTOBYIOYH CHUCTEMATHUHY (MIKHApOIHY)
HOMEHKJIATYpY.
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SBume  i3omepii;  MOHATTS  130Mep;
CTPYKTypHa Ta IPOCTOPOBA 130MePisl.

Hasooumu npukinanu cTpyKTypHUX (Hopmy i30MepiB.
Po3spiznsamu CTpyKTypHi Ta IPOCTOPOBI i30MepH.
Ob6rpynmosysamu NPUYMHU  SBUIIA  130Mepii,
CTPYKTYPHHUX Ta MPOCTOPOBUX 130MEPIB.
Bcmanosnioéamu BIIMIHHOCTI MK 130MepaMH 1 TOMOJIOTaMHU 3a BiJAMOBIIHUMH
XapaKTEePUCTHKAMH: SKICHUM 1 KUIBKICHUM CKJIQZoM, OyJOBOIO, (i3UYHUMH i
XIMIYHUMHU BIACTHBOCTSMH, HAsIBHICTIO TOMOJIOTIYHOI Pi3HHUIIL.

MOKJIUBICTh  ICHYBaHHS

B3aemHuuii BiiuB atoMiB abo TpyIl aTOMIB B
MOJIEKYJIaX OpraHiYHUX CIIOJYK Ha OCHOBI
NIePEPO3NO/ILTY EIEKTPOHHOI I'YCTHHHU.

Bcmanosnioeamu B3a€EMO3B 30K MK OYJIOBOIO 1 BJIACTMBOCTSIMH OpTaHIYHUX
CHOJYK 3 YypaxyBaHHAM HEpepo3NOoJly eNeKTPOHHOI TyCTUHU Ha MpUKIall
npornieHy  (IpUETHAHHA  TAJOTEHOBOAHIB a00  BOOM  3TiHO  TpaBWIIA
MapkoBHuKOBa), (eHoly (KHCIOTHI BIIACTUBOCTI, 3JaTHICTh JO peakiii
3aMIIICHHSI Y Opmo- Ta napa- TMOJOXKEHHS O€H3E€HOBOTO sijipa), aHUTiHY (OCHOBHI
BJIACTMBOCTI, 3/JaTHICTh /10 pEaKlii 3aMilleHHS y Opmo- Ta napa- TOJO0XKEHHS
OCH3EHOBOTO SIpa).

Ilpocnosyeamu peaxuiiiHy 31aTHICTb OpPraHiYHUX PEYOBUH, BUKOPHCTOBYIOUHU
MOHSATTSI PO B3a€MHMIA BIUIMB aTOMIB 200 TPyl aTOMIB B OpraHIYHUX MOJIEKYJIax.

KucioTHi 1 OCHOBHI BIAaCTHBOCTI OpraHi-
HHX CITOJYK.

Hagooumu npuKiaan KUCIOTHO-OCHOBHOI B3a€MOIIi [l OPraHiuHUX CIOMYK;
Obtpynmosysamu 3riTHO €IEKTPOHHOI OYJIOBH 1 B3aEMHOTO BITUBY aTOMIB 1 TPYII
aTOMIB y MOJIEKYJIaX OpraHIYHUX CHOJYK KHCIOTHI BJIACTUBOCTI CIIUPTIB, (hpeHomy,
KapOOHOBUX KHCJIOT; OCHOBHI BJIACTHUBOCTI CHHUPTIB, aMmiHIB aimi)aTMYHOTO Ta
apOMAaTUYHOTO PSIIB.

Ilopieniosamu KHUCIOTHI BIACTUBOCTI BOAM, CIHUPTIB, (DEHOJIB, KapOOHOBHX 1
MiHEpaJbHUX KHCJIOT; MOPIBHIOBATH OCHOBHI BJIACTUBOCTI aMOHIaKy, aMiHiB
ai(haTUYHOTO Ta APOMATUYHOTO PSIJIIB.

Knacudikamist xiMiuHUX peakiiii B opra-
HIYHIN XIMii.

Knacugpixysamu Ha ocHOBI Teopii OyJOBHM OpraHIYHMX CHOJYK 1 B3AaEMHOTO
BIUTMBY aTOMIB 1 TPYNl aTOMIB y MOJICKYJIaX OpraHidHI peakiii (3amilieHHs,
MIpUETHAHHS, BIAMIETUICHHS, 130MepH3arii).

Crnaoamu piBHSHHS PeaKIliid PI3HUX THIIIB.

Bcmanosnioéamu  B3a€MO3B 3K MDK Oy/lOBOIO OpraHiYHMX CIIOJIYK Ta iX
3JIaTHICTIO IO PEaKIlii MEBHOTO THITY.
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XiMiyHa Oe3nmeka MIOA0  IHIKIJIABOTO
BIUTMBY OPTaHIYHUX CIOJIYK Ha JOBKLIUIS 1
310pOB’st JIFOJTVHH, OB’ SI3aHUX 3
BUPOOHUITBOM, 30€piraHHsAM, TpaHCIOp-
TyBaHHSM, 3aCTOCYBaHHSM Ta BIJIYYEHHSIM
y  BUIISAOI  TPOMHUCIIOBUX,  CLIBCHKO-
TOCIOAAPCHKUX, TMOOYTOBUX Ta IHIIUX
BIIXO/IB.

Buxopucmosysamu 3HaHHS TIpO OYJIOBY Ta BJIIACTHBOCTI OPTaHIYHHUX CHOIYK JUIS
0€3MEeYHOTO MOBOKCHHS 3 CHHTCTUYHUMH MUHHUMH 3aC00aMH, PO3YMHHHKAMH,
NECTUIUIAMH, JIKApChKUMHU TpernapaTaMd Ta TOOYTOBHMH — XiMiKaTaMH,
MPUPOJHAMHU Ta CHHTCTHYHUMH OPTaHIYHUMHU PEUOBHMHAMH 3 YpaxyBaHHSIM ix
TOKCUYHOCTI, BUOYXOBO- 1 MOKEKOHEOE3MEYHOCTI, IETKO3aMHICTOCTI, TOIpa3HIO-
0407 maii.

3.2.

ByrneBoani

Knacudikariis, 3aranbHi bopmynu
TOMOJIOTIYHUX psifiB, OyJ0Ba, HOMEHKIA-
Typa, 130Mepis BYTJIEBOAHIB.

Ha3zueamu 3a cucTeMaTHYHOIO HOMEHKJIATYPOIO BYTJICBOHI PI3HUX TOMOJIOTIYHUX
PAIIB.

Hasooumu cninpHi 1 BiAMIHHI O3HaKM TOMOJIOTIB Ta 130MepiB Ha MPUKIaAi
BYTJICBOHIB Pi3HOI OYIOBH.

Cknaoamu CTpyKTypHi (hOpMyJU BYTJIEBOJAHIB 3a IXHIMH Ha3BaMH, 3arajlbHUMHU
bopmynamu.

Pospiznamu cTpykTypHi i30MepH 3a Oy0BOI0 KapOOHOBOTO JAHIIOTA 1 MiKBUAOBI
CTPYKTYpHI 130MepH (AJTKCHU 1 IUKIOAIKAHW; aJKaJI€HW 1 ajlKiHW); HACHYCHI,
HEHACHYEHI BYIJICBOJHI AaIUKIIYHOI OyJOBM Ta apoMaTW4HI BYTJEBOJAHI 3a
OynoBoto (tmmom riOpumu3amii  atomiB  KapOoHy, reoMerpiero MOJEKyII),
3aralbHUMH (HOpPMyITaMH TOMOJIOTTYHUX PSAIIB.

Knacugixysamu ByrneBomHi 3a OyJOBOIO KapOOHOBOTO JaHIIOTA (AIUKIIIYHI,
UKIIIYHI; PO3Taiy’KeHi, HEepO3ralxyXkeHi), BUAaMH KapOOH-KapOOHOBUX 3B’SI3KiB
(Hacu4eHi, HeHACHYEH1, apOMaTHYHi).

Bcmanosnioéamu BiINMOBIAHICT MDK MNPEJCTaBHUKAMU TOMOJIOTIYHUX PSIIiB Ta
XapaKTePUCTUKAMHU 3B’SI3KIB B 1X MOJICKYJIaX; BIIMOBIIHICTH MK 3aralbHUMU
dbopMynaMu, peACTaBHUKAMHU TOMOJIOTTUHUX PSIIB Ta XapaKTEPUCTUKAMU iX O- 1
T-3B’5I3KIB; NPUYMHHO-HACIIKOBI 3B’S3KM MiX OYyJOBOIO, BIACTHBOCTSAMH 1
3aCTOCYBaHHSM BYTJICBOJHIB Ta iX ()YHKIIOHAJIBHUX IMTOXITHUX; TCHETHYHI 3B'SI3KH
MIX BYTJICBOJHSMU Pi3HUX TOMOJIOTTYHUX PSIIB.

V3acanvuiosamu 3HaHHA TPO  XIMIUHI  BIACTHBOCTI  BYTJIEBOAHIB 1 IX
GYHKIIOHATBHUX TOXIAHUX Ta crmoco0iB J00yBaHHS MJii  BCTaHOBJICHHS
TeHETUYHUX 3B’ A3KiB MK PI3SHUMH TOMOJIOTIYHUMH PsiIaMU OPTraHiuHUX CIONYK.

3.2.1.

AJnkaHu

3aranbHa (hopmyra, HOMEHKIIATypa, 130Me-
pis, OymoBa, ¢i3W4yHi Ta XIMi4HI BJa-
CTHBOCTI, ClocoOu 10OyBaHHS allKaHiB;
MOHSTTS KPEKIiHTY, 130MepH3aIlii.

Hazusamu nepuri 10 mpencTaBHUKIB TOMOJIOTIYHOTO DSy alKaHIB 3a CHUCTeMa-
TUYHOIO HOMEHKIIATYPOIO.

Cknadamu MOJIEKYJIpHI, €IEKTPOHHI Ta CTPYKTYpHI (OpMyJIM MeTaHy Ta HOro
TOMOJIOTIB; PIBHSHHS peakiliii, 0 XapaKTepu3ylTh XiMiYHI BIACTUBOCTI aJIKaHiB
(3aMilleHHs, TOBHOTO a00 YaCcTKOBOI'O OKHCHEHHS, pPO3KJIady, KpPEKIHTY,
130Mepwu3ariii) Ta 1abopaTopHi 1 IPOMHUCIIOBI CIOCOOH iX TOOYBaHHSI.
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Tosichiosamu siBHLLIE sp -ribpuan3anii eneKTpoHHEX opbiTaneii atomis KapGoHy y
MOJIEKyJIaX aJIKaHIB.

Xapaxmepusysamu xoBajieHTHI C—C 1a C—H 3B’s3kHM y MOJIEKyJIax ajKaHiB 3a
JOBKUHOIO, CHEPTI€I0, MOISPHICTIO, IPOCTOPOBOIO HATIPSIMIICHICTIO.
Obtpynmosysamu CYTHICTh SIBHINIAa CTPYKTYPHOI 130Mepii Ha MPUKIAl aJIKaHIB;
3aJIeKHICTh MIDK arperaTHUM CTaHOM, TeMIepaTypaMM IUIABJICHHS 1 KHITIHHS
aJKaHIB Ta iX BIJHOCHOI MOJICKYJSIPHOIO MAacoOlO; 3TiAHO €JIEKTPOHHOI OyI0BH
3[IATHICTH aJIKAaHIB JI0 peaKIliid 3aMileHHSI.

Bcmanosnioéamu MpUYMHHO-HACIIIKOBI 3B’ I3KH MK OYZIOBOIO Ta BIIACTHBOCTSIMH
aJKaHiB.

V3azanvuioeamu 3HaHHS TIPO XIMIYHI BJIACTUBOCTI QJKaHIB IS JTOBEACHHS 1X
XIMI4HO1 CTIMKOCTI.

3.2.3.

AnkeHn

3aranpHa (hopmysia, HOMEHKJIATypa, 130Me-
pis, OynmoBa, ¢i3W4yHi Ta XIMIYHI BJa-
CTUBOCTI, CHOCOOM J0OyBaHHS aJIKEHIB,;
SKICHA peakiliss Ha TOJBIWHUN 3B'A30K;
MOHATTS: TOJIMEpHU3aIlisl, MoJiMep, MOHO-
Mep, MOHOMEpHaA JIaHKa, CTYMiHb IOJIiMe-
pu3zartii.

Hagooumu cTpykTypHi i130MepH ajkeHiB 3a OyJ0BOIO KapOOHOBOTO JIAHIIIOTA,
MOJIOKEHHAM MOJBIHHOTO 3B’ 53Ky Ta MIKBHJIOBI 130MepH (LIMKIIOATIKAHH).
Ha3zusamu npencTaBHUKA TOMOJIOTIYHOTO PsIy alKEHIB 3a CHCTEMaTHYHOIO
HOMEHKJIATypOIO.

Crnadamu MOJEKYJSIPHI, €JIEKTPOHHI Ta CTPYKTYpHI (OpMyNIH €TeHYy Ta HOro
TOMOJIOTIB; PIBHSHHS PEAaKIIii, 110 XapaKTepH3yIOTh XiMiuHI BIACTHUBOCTI €TEHY 1
nporeHy (TiapyBaHHS (TIpPHEIHAHHS BOJAHIO), TaJOTCHYBaHHS (TIPUEIHAHHSI
rajioreHiB), rifpatamii (MpHE€JHAHHS BOJM), TiAporajJoreHyBaHHsS (TpUETHAHHS
rajOreHOBOJIHIB); TOJIMEpHU3allii; YacTKOBOTO Ta TIOBHOTO OKHCHEHHS.) Ta
1abopaTopHi 1 MPOMHUCIIOBI CITIOCOOM HOTO JOOYBaHHS.

Ioschiosamu sBHLLE sp -riGpuan3arii eleKTpoHHIX opbitaieii aromis KapGony B
MOJIEKYJIaX aJIKEHIB.

Pospisnamu wa npuxnam eTeHy (MPOMeEHY): MoJiMep, MOHOMEpP, MOHOMEPHY
JIaHKY, CTYMiHb MMOJTIMEepHU3allii.

Xapaxmepusysamu koBaneHTHI C=C 3B’sI3KM y MOJIEKYJIaX aJKeHIiB 32 JJOBKUHOIO,
EHEPri€ro, MOSIPHICTIO, IPOCTOPOBOIO HAMIPSIMIICHICTIO.

Bcmanosnioeamu TPUYIHHHO-HACTIAKOBI 3B’SI3KM MK OYyJIOBOIO Ta 3HaTHICTIO
AJIKEHIB J0 peaKIliii mpueaHaHHS.

Ananizyéamuy HanpsM TPUETHAHHS TAJIOT€HOBOHIB a00 BOJU A0 HECUMETPUUHUX
QJIKEHIB 3TIIHO MEPEepo3MOALTy €IeKTPOHHOI TYCTHHH B iX MOJEKynax (IIpaBUIIO
MapkoBHHKOBA).

V3azanvuioeamu 3HaHHS TPO XIMIYHI BJIACTUBOCTI QlIKeHIB AJs JOBEACHHS iX
HEHACHYCHOTO XapakKTepy.

3.2.5.

AJIKiHHA

3aranpHa (popMyiia, HOMEHKJIATypa, 130Me-
pig, OynoBa, (i3uuHi Ta XIMIYHI BJa-

Hasueéamu TpeICTaBHUKM TOMOJIOTIYHOTO psily QIKiHIB 32 CHCTEMaTHYHOIO
HOMEHKJIATypOIO;
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CTHUBOCTi, CHOcoOM J00yBaHHS, 3acCTo-
CyBaHHsS QJKIHIB; SKICHA peEakilis Ha
KpaTHUM 3B'30K.

Cknadamu MONEKYJSpHI, €NEeKTPOHHI Ta CTPYKTYpHI (OpMYyNIH €THHY Ta HOro
TOMOJIOTIB; PIBHSHHS PEaKIid, IO XapaKTepU3yIOTh XIMiUHI BIIACTHBOCTI €THHY
(mpuenHaHHA: TiapyBaHHS (NIPUETHAHHS BOJHIO), TAJIOT€HYBaHHS (MIpHETHAHHS
raJloreHiB), Tixpartaiis (MpUETHAHHS BOJAM), TiAPOTANIOT€HYBAaHHS (TIpUETHAHHS
raJlor€HOBOJIHIB); TpUMEpH3allii; YaCTKOBOTO 1 TMOBHOTO OKHUCHEHHS) Ta
1ab0opaTOpHI 1 TPOMHUCIIOBI CITOCOOH HOTO TOOYBaHHS.

Xapaxmepusyeamu xoBangeHTHI C=C 3B’3KHM y MOJIEKYJIax aJIKiHIB 3a JJOBXKHUHOIO,
SHEePTi€l0, MOJIPHICTIO, IPOCTOPOBOIO HAMIPSMIICHICTIO.

Obtpynmosysamu CyTHICTh SIBUIIA CTPYKTYPHOI 130Mepii Ha MPHUKIAJl aJIKiHIB;
KHUCIIOTHI BIACTHBOCTI €TUHY 3TiJTHO HOT0 €NeKTPOHHOT OyI0BH.

llosacnoeamu siBuie sp-ridpuan3aiiii enekTpoHHuX opOitanei atomiB KapOony B
MOJIeKyJIaX alKiHiB.

Ilopienamu peakuiiiHy 34aTHICTh €TEHY 1 €THHY B PEAKIIAX MPUETHAHHS.
Ananizysamu HampsiM TpHEJHAHHS TaJIOT€HOBOJIHIB ab0 BOAM OO alKiHIB
HECUMETPUYHOI OyJOBM 3riAHO MEPEpO3NOAUTy €IEKTPOHHOI TYCTHHH B iX
MoJieKyJax (mpaBuiio MapKOBHUKOBA).

Bcmanosnoéamu TpUHIUHHO-HACIIAKOBI 3B’ SI3KM MiXK OyIOBOIO Ta 3/1aTHICTIO aJIKi-
HiB JI0 peaKIliii mpueaHaHHs, TPUMEepH3allii.

3.2.6. Apomarnyni | 3aranpHa Gopmyia, HOMEHKIATYpA, i30Me- | Ha3usamu TPEICTaBHUKIB TOMOJIOTIYHOTO psay OEH3eHy 3a CHCTEMAaTHIHOIO
BYINIEBOAHI | pif, OynoBa, (i3uuHi Ta XIMi4HI BIJa- | HOMEHKIJIATYpOIO.
(apenn) CTHBOCTI, cHocodu no0yBaHHs, 3acTo- | Ckradamu MOJEKYJSPHI, €IEKTPOHHI Ta CTPYKTYpHI (popMysii OE€H3EHY; PIBHAHHS
CyBaHHS  apOMaTHYHHMX  BYIJIEBOJHIB; | peakiliid, IO XapakTepU3yIOTh XIMi4HI BJIACTUBOCTI O€H3eHy (3aMillleHHs,
MOHSTTSI APOMATHYHOCTI. MIPHUETHAHHS, OKUCHEHHS ); JIA0OPATOPHI 1 MPOMHUCIIOBI cIIoco0u foro qo0yBaHHS.
Pospiznamu i30Mepu Ta TOMOJIOTH MOHOSIEPHHX apOMaTHYHUX BYTJIEBOJHIB;
3TiHO eJEKTPOHHOI OY/I0BM HCHACHYCHI Ta apOMATHUYHI BYTJICBO/IHI.
Tosacuweamu cTIAKICTh OEH3€HY 10 A1l OKMCHUKIB Ta HOT0 3/aTHICThH 0 peaKIii
3aMilIeHHs (HITpyBaHHS, XJIOPYBaHHs, CyJIb(QyBaHHS) HAsIBHICTIO OT-€IEKTPOHHOI
CHUCTEMH, 110 CTa0LTI3YE SPO.
Ilopisniosamu peaxiiiHy 30aTHICTh OCH3€HY B pEaKIlisX 3aMillleHHs Ta
OKHCHEHHSI; apOMaTHUYH1 3B’ sI3KM 3 TPOCTUMH 1 MOJBIHHUMH.
3.2.7. [Tpupoani [Mpuponumii Ta cynytHuii HadTOBI Tasu, | Hazusamu npoayKTH nepepoOKku HaTH Ta KaM’ STHOTO BYTLILIA.
JOKEpena HadTa;,  KpekiHr Ta  apomatuzamis | Ckraoamu PIBHSIHHS peakiliii, 10 BiZ0Opa)kaloTh KPEKIHT Ta apoMaTH3aIliIo

BYTJICBOJIHIB Ta
ix mepepoOka

HAaQTOMPONYKTIB, JETOHAIlIHA CTIAKICTh
OcH3MHY; CKJaJ Byruuig, mpoOiaemMu
N00yBaHHS PIAKOTrO MajuBa 3 BYTULIS Ta
QIBTEPHATHBHHUX JDKEPEIL.

BYTJICBOIHIB.

Xapaxmepu3syéamu TIPUPOAHY BYTJIEBOJHEBY CHPOBHHY SIK JDKEpETO J00yBaHHS
OpraHiYHMX CIIOJYK.

Ananizyéamu BB MPOAYKTIB MepepOOKH BYTJICBOJHEBOI CHPOBHHHU Ha JOBKIIIIA
1 3710pOB’sl JTIIOACH; EKOJIOTIYHO YHUCTI JpKepesia BUPOOHHIITBA NaJIbHOTO.
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3.3. OKcHUreHo- Knacudikaiisi OKCUTeHOBMICHUX CIONYK; | Hazusamu XapaKTEPUCTHYHI TPYIH KJIAcCiB OKCUTEHOBMICHHUX CIOJYK: CIHUPTIB,
BMICHI XapaKTEepUCTHYHI TPYNHU KJIACIB OKCUTEHO- | ()EHOIIB, aNbJETiiB, KApOOHOBUX KHCIIOT, €CTEpiB, a TAKOX >KHUPIB, BYIJICBOJIIB
CIIOJTYKH BMICHHX CITOJIYK; HOMEHKJIaTypa OKcHre- | (TJIFOKO3M, Caxapo3d, KpOXMaiio, IIEJ0JI031U); OKCHUTCHOBMICHI CIIOJIYKH 3a
HOBMICHUX CIOJYK. CHUCTEMaTHYHOIO HOMEHKJIATypPOIO.
Crnadamu CTpyKTypHi (POPMYIH OKCUTEHOBMICHUX OPTaHIYHHUX CIOJIYK PI3HUX
KJIACiB.
Bcemanosnioeamu TeHeTHYHI 3B'S3KM MK TPEICTaBHUKAMU PI3HUX KJIACiB
OKCHT€HOBMICHUX OPTaHIYHUX CIIOJYK.
3.3.1. | TimpokcunpHi | Knacudikamis TriapokcwIbHUX NOXITHUX | Cxradamu CTPYKTYpHI (OPMYITH TIPOKCHUIBHUX MOX1AHUX BYTJICBOJIHIB.
HOXI1/1H1 BYIJIEBOJIHIB,  XapaKTEPUCTHUHA Tpyna | Pospiznamu 3rigHO eNeKTPOHHOI Oy/10BH CIIUPTH 1 PeHOINH.
BYTJICBOJIHIB | T1IPOKCHJIBHUX MOX1JHUX BYTJICBOJIHIB.
3.3.1.1. Cnupt Knacudixariist ciupris. Ha3uéamu TpeNCTaBHUKIB TOMOJOTIYHOTO pSAYy OJHOATOMHUX HACHYCHUX

CIHPTIB 32 CHCTEMAaTHYHOIO HOMEHKJIATYPOIO.

Pospisnamu 3riqHO enekTpoHHOi OyNOBH HAaCHY€HI, HEHACHYEHi, apOMaTHYHI
CIIUPTH; OJIHO-, IBOX-, TPhOX- 1 OaraToaTOMHI CIHUPTH; TEPBUHHI, BTOPHHHI H
TPETUHHI CIIUPTH.

3aranpHa (Qopmyna, OyaoBa, HOMEHKIIA-
Typa, i30Mepis, BIJACTHBOCTI, cHocoOu
noOyBaHHS, TIONIMPEHHS B  MPHUPOII
HACUYCHUX OJHOATOMHHUX CIHUPTIB; 3ryOHa
JIisl aJIKOTOJTIO Ha 3JI0POB’ S JTFOINHHU.

Crrnadamu MONEKYJSIPHI, CTPYKTYPHIi, €JIeKTPOHHI (HOPMYJH METAHOIY, €TaHOIY;
CTPYKTYpHI popmymu i30MepiB (32 OyA0BOIO KapOOHOBOTO JIAHITIOTA, TIOJIOXKEHHIM
T1POKCHIIBHOI TPYIH) OJHOATOMHUX HACHYCHUX CIMPTIB; PIBHSHHS pPEaKIlii, 1110
BiT0OOpakar0Th XiMiuHI BIACTHBOCTI (KMCIOTHO-OCHOBHI BJIACTHUBOCTI; 3/IaTHICTH
JI0 peakIid 3aMIlIeHHs, BHYTPIITHBOMOJEKYSAPHOI 1 MDKMOJCKYJISIPHOT
nerinparaiii, ecrepudikailii, 9aCTKOBOTO Ta MOBHOTO OKUCHEHHS), IIPOMHUCIIOBI 1
71abopaTopHi crmocoou 100yBaHHS METAHOJY Ta €TAHOIY.

Pospiznamu 3a 6y0BOIO 1 BIACTUBOCTSAMHU MIKKJIACOBI 130MEpH: CIIUPTHU Ta €TEPH.
Xapaxmepuzysamu ckian i OyJoBy (THUIHU 3B’A3KIB Ta MEPEPO3TOIIT €ICKTPOHHOT
TYCTHHHU B MOJIEKYJIaX) OJHOATOMHUX HACHYEHUX CITUPTIB.

Ilopisntosamu KUCIOTHI BJIACTUBOCTI OJTHOATOMHHX HACHYEHUX CIUPTIB, BOAH 1
MiHEepalbHUX KHCIIOT.

Bcmanoesnioeamu NpUYMHHO-HACTIIKOBI 3B’SI3KM MK €JIEKTPOHHOIO OYyI0BOIO
OJTHOATOMHUX HACHUYEHHMX CHHPTIB 1 iX (PI3UUHUMH BIACTUBOCTAMHU (BHCOKI
TEMIIepaTypH KHUIIHHSA B MOPIBHSHHI 3 BIANOBIIHUMH aJKaHAMHU, PO3UYUHHICTH Y
BOJl); MDXK €JNEKTPOHHOIO OyJOBOIO OJHOATOMHUX HACHYCHHMX CHHUPTIB 1 iX
XIMIYHUMH BJIACTUBOCTSIMH; 3aJIEKHICTh MIXK KHUCIOTHUMH BJIACTUBOCTSMHU 1
OyZ0BOIO OIHOATOMHHUX HACHYEHUX CIHMPTIB B MEXKaX TOMOJIOTIYHOTO PSIy.
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'minepon (rminepuH) sIK MpeICTaBHUK
0araToaTOMHHX CIHPTIB; SKICHA pEaKIis
Ha 6araToaTOMHI CIIUPTH.

Cknaoamu piBHSHHS peaklii, 10 BiJOOpaxaroTh XiMiUHI BIACTUBOCTI IUIILEPOIY
(B3aeMoiiss 3 HATpi€EM, TiIPOT€H XJIOPHIOM, MiHEpAIbHUMH 1 KapOOHOBUMHU
KUCIIOTAMH, TIOBHE OKHCHEHHS).

Bcmanosnioeamu pUMMHHO-HACIIKOBI 3B SI3KH MK OYJIOBOIO 1 BIIACTHBOCTSIMH
TILEPOIy.

3.3.1.2. ®enon ®opmyma, OymoBa, BIACTHBOCTI, criocoOu | Ckradamu MOJNEKYISIpHY, CTPYKTYPHY, €IEKTPOHHY (opMyiH (eHOIy; piBHSIHHS
noOyBaHHS, 3aCTOCYBaHHS; SKICHA peakilis | peakiiid, o BioOpakaroTh XiMiUHI BIACTHUBOCTI (DEHOTY: KMCIOTHI BIACTHBOCTI
Ha (eHou. (B3aemojiig 3 HATpieM, HATPIA TIAPOKCUIOM), 3AATHICTH /10 PEAKIIN 3aMILICHHS

(B3aemomiss 3 OpOMHOIO BOJIOIO, HITPATHOIO KHUCIOTOK), TPOMHCIOBHUX 1
naboparopHux cocobiB 10OyBaHHS (EHOIY.

Obrpynmosysamu Ha OCHOBI TIEPEPO3INOILTY €JIEKTPOHHOI T'yCTHHH B MOJICKYJII
(beHoy B3aeMHUHN BIUIUB T1APOKCHIIBHOL TPYIIH 1 siipa OCH3EHY .

Ilopisenosamu KHUCIOTHI BIACTUBOCTI CHUPTIB, (eHOITYy, KapOOHATHOI KHCIIOTH;
3MIATHICTH JI0 peaKiliii 3aMimleHHs: OCH3eHY 1 (eHOIy.

Bcmanoesnioeamu puIMHHO-HACTIIKOBI 3B’ SI3KM MK OYJIOBOIO 1 BJIACTUBOCTSMHU
denomy.

3.3.2. Anbneriau 3aranpHa (Qopmyna, OyaoBa, HOMeHKIa- | Ckradamu CTPYKTYpHI (OPMYIM alberifiB Ta iX CTPYKTYpHHMX 130MepiB;
Typa, BIJIACTHBOCTI, CrocoOm 100yBaHHS, | pIBHSAHHS PEakiiid, M0 BiOOpakaloTh XiMiYHI BIIACTHUBOCTI albJETiAIB (peaxmil
3aCTOCYBaHHS, TMOIIMPEHHS B MPHUPOJI; | BIAHOBICHHS, YaCTKOBOTO OKHCHEHHS ), TPOMUCIIOBI 1 labopaTopHi criocobu 1o0y-
SAKICHA peakKilisi Ha aJibJICTiAHy TPYILy. BaHHS.

Pospiznamu 3a SKICHUMH peakilisiMU albJIeTiaH.
3.3.3. KapGonosi Knacudikamis, 3arampna ¢opmyna, Oy- | Hazusamu 3a CUCTEMATHYHOI HOMEHKJIATYPOIO XapakTEPUCTUYHY TPyIy Ta
KHCIIOTH JIOBH, HOMEHKJIaTypa, i30Mepisi, BIACTH- | MPEACTAaBHUKU FOMOJIOTIYHHX PAIIB PI3HUX BUIIB KAPOOHOBHUX KUCIIOT.

BOCTI, criocoOu 100yBaHHS, 3aCTOCYBaHHS,
NOUIMPEHHS B  TPUPOAI  KapOOHOBHX
KHCIIOT; OyIOBM Ta BJIACTUBOCTI Muja 1
CHUHTETUYHUX MHHHHUX 3ac00iB; HETaTHB-
HHMH BIUIMB CHHTECTHYHHX MHUHHHUX 3ac00iB
Ha JOBKIIIA.

Knacugixysamu xapOOHOBI KHCJIOTH 3a OyJIOBOIO KapOOHOBOTO JaHIOra (HacH-
YeHi, HeHACHUeHi, apOMaTH4Hi), KUIbKICTIO KapOOKCUIBHHUX Ipynl (OTHO-, ABOX-,
TPHOXOCHOBHI), KUTbKICTIO aTomiB KapOoHny (HI>KY1 Ta BHUIIT).

Crraoamu  HOpMynIH  CTPYKTYPHHX 130MEpiB HACHYEHHX OJHOOCHOBHUX
KapOOHOBHUX KHCIIOT; PIBHSHHS PEaKIlii, IO MiATBEPHKYIOTh XIMiUHI BJIACTUBOCTI
KapOOHOBUX KHCIIOT: KHCIOTHI (B3a€MOJisl 3 aKTUBHHUMH METaJlaMHU, OCHOBHUMU
OKCHUJIaMH, OCHOBaMH, COJISIMH), peakilii 3amimeHHs Oiuns aroma KapOony
KapOOKCHJIBHOI TpynH 3 YTBOPEHHAM (YHKI[IOHAIBHUX MOXIJHUX KHUCIOT
(ecTepiB), pIBHSIHHS PEaKIlid, 10 BiIOOPaKAIOTh IPOMHUCIIOBI 1 JaOOpaTOpHI CIIO-
cobu n100yBaHHS METAHOBOI 1 €TAHOBOI KHCIIOT.

Obtpynmosysamu 3T1THO €JIEKTPOHHOI OyJ0BM 3[aTHICTh HMKYMX KapOOHOBHX
KHUCTIOT JI0 IEKTPONITUYHOI JUCOIIIallii; XIMIYHI BIIACTUBOCTI METaHOBOI KHCIIOTH;
Ilopieniosamu  KUCITOTHI ~ BJIACTMBOCTI  KapOOHOBHUX  KHCJIOT B  MeXkax
TOMOJIOTIYHOTO Psily, PI3HUX THIIIB KMCIOT MK COOOIO Ta 31 ciupTamMu, (heHOJIOM i
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MiHEpaJTbHUMHU KUCIIOTAMHU.

Ycemanoenoeamu npUUMHHO-HACTIAKOBI 3B’SI3KM MK €JIEKTPOHHOIO OYZOBOIO 1
(GI3UYHUME Ta XIMIYHUMH BJIACTHBOCTSIMU KapOOHOBHX KHCIIOT.

V3acanvuioeamu 3HaHHS TPO XIMIYHI BIACTHBOCTI KapOOHOBHX KHCJIOT st
MiATBEP/KCHHS iX KHCJIOTHHUX BIACTHBOCTEH.

3.3.4. | Ecrepu. Xupu | 3aranpHa ¢opmyna, knacudikaiis, OynoBa, | Hazusamu 3a CHCTEMAaTUYHOIO HOMEHKJIATYPOIO MPEACTABHUKH TOMOJIOTIYHOTO
HOMEHKJIaTypa, 130Mepis, BJIACTUBOCTI, | PSAAY €CTepiB.
cnocobu  noOyBaHHSA,  3acToCyBaHHS, | Ckradamu PIBHSHHS pEakUid TiApOJi3y ecTepiB; CHOCcOoOM NOOYBaHHS €CTEpiB;
MOIIMPEHHS B TIPUPOJI €CTepiB KapOo- | pIBHAHHSA XIMIUHI peakiii sKi BigoOpakarOTh BJIACTUBOCTI JXKHPIB (T1APOII3,
HOBHX KHCJIOT; 0610JIOTIYHA POJIb KHPIB. TiIpyBaHHs, OKUCHEHHS )KUPIB); PIBHSAHHS PEaKIliif yTBOPEHHS JKUPIB.
Po3piznamu 3a XapakTepuCTUYHUMHU TPyNaMHd MDKKJIACOBI 130MepH: KapOOHOBI
KHUCJIOTH Ta 1X €CTEPH.
Bcmanoesnioeamu puaMHHO-HACIIIKOBI 3B’ SI3KH MIXK CKJIaJIoM, O0yI0BOIO, BIACTH-
BOCTSIMH, 010JIOTIYHUMH (PYHKIISIMHU Ta 3aCTOCYBAHHSIM JKUPIB.
3.3.5. Byrnesoau Cknan, MOJICKYJISIPHI, CTpyKTypHi | Knacughixyeamu ByriaeBoan Ha MOHO-, TU- Ta TOJIICaXapyIn; adbIACTiIOCITUPTH Ta
dopMynIH TIIOKO3U, (QPYKTO3M, Caxapos3u, | KETOHOCIHPTH.
KpOXMaJII0 1 TMemosio3n, kinacudikaiis, | Ckradamu piBHSHHS pEaKIlii, M0 Bi10OpaXKalOTh XIMIYHI BIaCTHBOCTI, 100yBaHHS
OyznoBa, (i3umuyHi Ta XiMi4HI BJIACTHUBOCTI, | 1 3aCTOCYBaHHS IIIOKO3H, CaXapO3H, KPOXMAJIIO 1 LIETI0JIO3H.
noOyBaHHS, 3acTOCyBaHHsS, OiojoriuHa | Bcmawnosenioeamu TOMIOHICTH 1 BIAMIHHICTH CKIIaqy, OYIOBH 1 BIIACTUBOCTEH
pOJb  BYTJIEBOAIB; SKICHI peakmii uis | KpOXMAJIO Ta IEeN0I03H.
BU3HAUEHHS TIUIIOKO3W, KpOXMailo; 3a- | ¥3acanvuioeamu 3HAHHS TPO XIMIUHI BJIACTHUBOCTI BYIJIEBOAIB JJISi BUSBIICHHS
CTOCYBAHHS TJIIOKO3M, Caxapo3H, KpOXMa- | XapaKTepPUCTUUHUX TPYI B iX MOJEKyJax; iJeHTU(IKaLIi ITIOKO3H 1 KPOXMAJIIO.
J10, UENIONIO3U; TMOHATTS Npo MITYYHI
BOJIOKHA.
3.3.6. AMiHN 3araneHi (Gopmynu, OyaoBa, HOMeHKIA- | Knacugikyeamu amMiHu SK MOX1IHI aMOHIaKy (IIEpBHUHHI, BTOPUHHI 1 TPETHHHI) Ta

Typa, 130Mepisi, BIaCTUBOCTI, CIOCOOU 110-
OyBaHHS, 3aCTOCYBaHHS, PO3IIOBCIOPKECHHS
y TIPUPO/Ii aMiHiB.

3a OyZI0BOIO KapOOHOBOTO JIAHIIIOTA (HACHYEH1, apOMaTHYHi).

Cxnadamu MOJNEKYJSPHI, EJNEKTPOHHI, CTPYKTYpHI (OpMYyJIH HAWIPOCTIIITNX
aMiHIB ani(aTHYHOTO Ta apOMATHYHOTO PsIiB; CTPYKTYpHI GopMynu i3omMepiB 3a
Oy10BOIO KapOOHOBOTO JIAHIIIOTA, 32 MOJOKECHHIM XapaKTEPUCTUIHOI aMiHOTPYTIH
Ta MKBHJIOBHX 130MepiB MEPBUHHOI, BTOPUHHOI, TPETUHHOI OyJI0OBH 3 OJTHAKOBOIO
KUIbKICTIO aToMiB KapOoHy; piBHSHHS peakiiii, 10 BiIOOpaKarTh XIMIYHI
BJIACTUBOCTI (B3a€EMOisl 3 BOJOI0, KHUCJIOTaMH), IPOMHUCIOBI 1 JabopaTopHi
criocoOu 100yBaHHS aMiHiB.

O6rpynmogysamu OCHOBHI BIACTUBOCTI aMiHIB ali(paTHYHOTO 1 ApOMAaTUYHOTO psi-
JIiB; HA OCHOB1 B3a€EMHOT'O BIUIMBY aMIHOTPYIH Ta O€H3EHOBOTO SiApa B MOJIEKYJI1
aHUTIHY 3MEHIICHHS OCHOBHUX BJIACTUBOCTEH 1 30UTBIIICHHS PEAKIIITHOT 3AaTHOCT1
B PEAKIIAX 3aMIIEHHS.
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Yemanoesnrosamu npuaMHHO-HACITIIKOBI 3B’ SI3KH M1 OYJIOBOIO Ta BIACTHBOCTSIMHU
aMiHiB ai(aTHYHOTO Ta ApOMaTHUYHOTO PAIIB.

IlopiseHtosamu OCHOBHI BIIACTUBOCTI aMOHIaKy, aMiHIB aiai)aTUuyHOTO (MIEPBUHHOI,
BTOPUHHO1, TPETUHHOI OYI0BH) Ta apOMATHYHOTO PSIIiB.

3.3.7. | Awminokucnotu | Cxman, knacudikaiis OymoBa HOMEHKNA- | Kracugikysamu aMiHOKUCIOTH 3a OYI0BOIO KapOOHOBOTO JIAHIIIOTA, B3aEMOPO3Ta-
Typa i3oMepis (i3muHi Ta  XiMIuHI | IIyBaHHAM KapOOKCHIJIBHOI 1 aMiHOTPYT, 3a KiJBKICTIO KapOOKCHJIBHHUX 1 aMiHO-
BJIACTUBOCTI J0OyBaHHs, 3acTOCYBaHHS, | TPYIL.
0ioIoTiyHa POJb AMIHOKHUCIOT; MOHATTS: | Ckradamu CTPYKTYpHi (OpMYJIH HAHMPOCTIIIMX aMiHOKHUCIIOT; PIBHSAHHS peakiiii
aM(doTepHICT, aMIHOKHUCIIOT, OIMOJSPHUH | MOMIKOHACHCAIlT aMIHOKHCIIOT 3 YTBOPEHHSIM JIU-, TPH-, TIOJIIIETITHIIB.
HOH; 1U-, TpU-, TIOJIINIEITHIH. Ob6rpynmogysamu 3TiIHO €IEKTPOHHOI OyJIOBH HpPOSIB OCHOBHUX BJIACTUBOCTEH
aMIHOKHCJIOT y KHCJIOMY CEpPEJOBHII 1 KHCIOTHUX BJIIACTHBOCTEH Y JY)KHOMY
CepeIOBUIll, YTBOPEHHS OIMOMSAPHUX WOHIB 3a PaxyHOK BHYTPIIIHbOMOJIE-
KYJISIPHOT B3a€MOJIi1 1X XapaKTePUCTUIHUX TPYII.
Ilopisniosamu 3a OynOBOIO 1 XIMIYHMMHU BIIACTUBOCTSIMH aMiHOKHCIOTH Ta
KapOOHOB1 KHUCJIOTH.
Yemanosnosamu TpUYWHHO-HACTIIKOBI 3B’S3KM MK OyA0BOIO (OJHOYACHOIO
HasBHICTIO B 1X MOJIEKyJlaX aMiHO- 1 KapOOKCWJIBHOI Tpym) 1 amMpOTEepHHUMH
BJIACTUBOCTSIMHU aMiHOKHUCJIOT; il aMIHOKHMCIIOT Ha PO3YMHHM 1HAUKATOPIB.
3.3.8. binkwu. bynoBa, BiracTHBOCTI, 3acToCcyBaHHS, 010- | Po3pi3uamu IEpBUHHY, BTOPUHHY, TPETUHHY Ta YETBEPTUHHY OYJIOBY O1JIKIB.
JoriuHoi poi OUIKiB; KOIBOPOBI peakuii Ha | O6rpyHmogysamu BIIMIHHICTH TPOLECIB TiAPONi3y, PO3KIAJaHHA, JIeHATyparii
Oinky; OionoriyHa pojib  aMiHOKHUCIIOT, | OLIKIB.
O1JIKIB.

3.3.9. Cunternuni | Knacudikaris BUCOKOMOJIEKYJISIpHUX | Cxraoamu cTpyKTYpHI (OpMYJIH HOJTIMEPHUX CHOIYK, HAWBAXIIMBIIIMX [UIACTMAC
BHCOKOMO- pEYOBUH; METOIU CHHTE3y | 1 TOJIMEpPHHX MaTepialiB Ha iX OCHOBI; DPIBHSHHS peakUiid moxiMepusarii 3
JEKYJISAPHI BHUCOKOMOJICKYJISIPHUX PEYOBHH; OyIoBa | YyTBOPCHHSM HAHBaXIMBIIINX MOTIMEPIB.

PEYOBUHU 1 1 BJTACTUBOCTI TOJIIMEPIB; TePMOIUIACTHYHI | [lopienioéamu TPUPOAHi, IITy4YHI Ta CHHTETHYHI TOJIMEpHI Marepiaiy;
noJIiMepHi mojiiMepy 1 IUTacTMacd Ha iX OCHOBI; | BIACTHUBOCTI TEPMOIUTACTUYHUX MOJIMEPiB, CHHTETUYHHUX BOJOKOH.

MaTepialii Ha | MOHATTS TPO  CHHTETHYHI  BOJIOKHA; | BcmaHnosniosamuy  TPUYUHHO-HACTINAKOBI  3B’S3KM MK  BJIACTUBOCTSAMH  Ta
iX OCHOBI 3HAUEHHS TMOJIMEpPIB y CYCHUIBHOMY | 3aCTOCYBaHHSM MOJIMEPIB.

TOCIOJAPCTBI Ta OOYTI.
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3.4. | Y3aragbHEHHs BIJJOMOCTEH PO OPTaHiuHI CIIOIYKH Tlopisntosamu XiM14H1 BIACTUBOCTI P13HUX KJIaCiB OpraHIvYHUX CTIOJYK.
Bcmanosnioéamu TPUYMHHO-HACTIIKOBI 3B’SI3KM MK CKJIQJIOM 1 XIMIYHHUMH
BJIACTUBOCTSIMH MPEJICTABHUKIB PI3HUX KJIACIB OPTaHIYHHUX CIOJIYK.
V3azanvuioeamu 3HaHHS TPO XIMIYHI BJIACTUBOCTI Ta mocoOu MoOyBaHHS ISt
BCTAHOBJICHHS T€HETUYHHMX 3B’SI3KIB MK PI3HUMHU KJIacaMU OpPTaHIYHUX CITONYK;
3MIMCHEHHS XIMIYHMX pPEakliii 3 METOI0 B3a€EMHHUX IEPETBOPEHb INPEICTaBHHUKIB
PI3HHX KJaciB OpraHiYHUX CIIOJYK Ta CIHOCTEPEKEHHS 3a HacHiAKaMHu IHX
NIEPETBOPEHbD.
4. O04uc/eHHs B XiMil
4.1. Po3B'sizyBannst | OnuHuUIl BUMIPIOBaHHS MOJSPHOI MacH, | Obuucatoeamu BITHOCHY MOJICKYJISIPHY Ta MOJIAPHY MacH PEUYOBHWHU; KUIBKICTh
3az1a4 3a MOJISIpHOTO 00'eMy, KUIBKOCTI PEYOBMHH, | YACTMHOK Y MEBHIN KUJIbKOCTI PEYOBUHH, MacCi pe4OBUHH, 00’ €Mi ra3y; 00’eM gaHoi
XIMIYHUMHA 3HAYCHHS MOJISIpHOrO o00'eMy 3a H.Y., | Macu a00 KIJTbKOCTI pEYOBHHU ra3y 3a HOPMAJIbHUX YMOB; BIIHOCHY TYCTHHY a3y
dopmynamu | cranoi ABoraspo, bopmyn JUIS | 32 IHIIMM ra3oM; 00 €MHI YaCTKH Ta3iB y CyMillli; CEpeIHIO MOJISIPHY Macy cyMilii
o0UnCIeHHS KUTBKOCTI pEYOBHMHH, | Ta3iB; MAacOBY YacTKy €JEeMEHTa y CIOdyIi 3a i (GopmMylior; MacoBy 4YacTKy
KIJIBKOCTI YaCTUHOK Y MEBHIM KUIBKOCTI | pO3YMHEHOI peYOBUHH B PO3UUHI, MOJISIPHY KOHIIEHTPALIIIO.
pPEUYOBHMHHU, MacOBOi YacTKU eJleMeHTa B | Bcmawnosnroeamu XiMidyHy OpPMYJy pEHOBHUHHU 32 MACOBUMU YaCTKAMH €JIEMEHTIB,
CIONYTIi, BITHOCHOT T'YCTHHU a3y, MacoOBOI | [0 BXOIATH O ii CKIaay.
(00'eMHO1) YaCTKH KOMITOHEHTA B CyMIIIi.
4.2. Bupaxenns | [lonsaTTs: MacoBa dacTka po3uMHEHOI | OOuucarosamu Macy po34MHY, MaCOBY YaCTKYy PO3UMHEHOI pEUOBUHHU.
KUIBKICHOTO | PEYOBHHH, Maca pO3YHHY. Pobumu obuucnrenns 3 BAKOPUCTAHHSIM KPUCTAJTIOT1APATIB.
CKJIaay
pPO3YHHY
4.3. Po3B'si3yBanHs | ATTOPUTMH PO3B'SA3KY 3a7a4 3a PiBHAHHAM | Obuucitoeamu 3a PIBHIHHAMU XIMIYHUX peakimiii mach, 00'eMH, KUTbKOCTI
3az1a4 3a peakiiii; MOHATTSA: BHXiA TNPOIYKTY BiJ | pEYOBHHU 3a BIOMOIO MAacoOl0, KUIBKICTIO PEYOBHHHM OJHOTO 3 PEAreHTiB 4u
PIBHSHHSIMH | TEOPETUYHO  MOJKJIMBOTO,  HAJJTMIIOK | MIPOIYKTIB PEaKIlii; MPaKTUYHUN BUXIJ MPOAYKTY Peakiii BITHOCHO TEOPETHYHO
peaxiiit pE4OBUHU MO>KJIUBOTO.

Bcmanosniosamu xXimiuHy (HopMyITy pe4OBHUHH 32 PIBHSHHAM PEaKilii.

Poboumu ob6yucnenns 3 BUKOPHCTAHHSM PEUOBUH, IO MICTITh JOMIIIKH; 3
BUKOPUCTAHHSM PEYOBHUH, K1 TAaHO B HAJUIUIIKY.

Pos3s'sa3ysamu xomOiHOBaHI1 3a7a4i (KOMOIHYBaHHs HE OUTBIIIE TBOX TUIIB).




	2.3.1
	Неметалічні елементи
	2.3.2
	Водень і сполуки Гідрогену
	2.3.3
	Сполуки Галогенів
	2.3.4
	Підгрупа Оксигену
	2.3.5
	Підгрупа Нітрогену
	2.3.6
	Підгрупа Карбону
	2.3.7
	3.4.

