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[0 Hakady MiHicTepcTBa OCBITH |
HayKun YKpaiHu

Big O r"nNy?, No

Mporpama Ana NnpoBefeHHSA 30BHILHbLOIO HE3aNeXXHOro OLiHKBaHHA 3 XiiuniT

Mporpama npu3HaveHa 4ns NPoBeAeHHS 30BHILUHLOr0 He3aeXKHOro OLiHKOBaHHSA 3 XiMil.

"0N10BHOK METO NPOBEAEHHS 30BHILLHBOIO HE3a/IeXXHOr0 OLiHIOBaHHS € 06'€KTUBHE Ta HeynepemkeHe OLiHIOBAHHA PiBHA HaBYa/lbHUX AOCATHEHb
0Cib, AKI 3aKiHYMNW 3ara/ibHOOCBITHIM HaBYa/IbHUIA 3aKnag, | BUSBUAN GaxKaHHS BCTYNUTU 40 BULLOTO HaBYa/IbHOrO 3aKnagy YKpaiHu.

30BHILIHE He3a/leXHe OLiHIOBaHHA 3anpoBa[>KeHO 3 METOK0 3a6e3neyeHHs KOHCTUTYLIMHOIO npaea rpoMassH Ha piBHWA LOCTYN [0 BULL:OT OCBITK.

30BHILLHE He3aNieXXHe OLiHBaHHA 3 XiMiT — cnoci6 nepesipKu:

* 3HAHHS YYHSAMMW HaNBaXXNMBILLMX 3aKOHIB | TEOPIl XiMiT;

* BOJIOAIHHA XiMIYHOIO MOBOK, BMiHHS KOPUCTYBaTUCA Ha3BaMM | CUMBO/IAMU XiMIYHUX €1eMeHTIB, Ha3Bamu NPOCTUX i CKNaLHUX PeYOBUH;

* BMiHHA CKagatu XiMiyHi (hopMynn i piBHAHHA XIMIYHMX peakLiil, po3B'sa3yBaTh po3paxyHKOBI Ta eKCnepuMeHTabHi 3afaui;

* PO3YMiHHS 3B'A3KY MiX CKnagoMm, 6yf0BOK, PI3MYHUMU | XIMIYHMMMN BACTUBOCTAMU PEYOBMH, CNOCO6aMu iX A06YBaHHSA, rany3sMmn 3aCTOCYBaHHS;
* 3HaHb MPO HaMBAXNMBILLI MPUPOAHI Ta WTYYHI PEYOBUHM, TX 6yL0BY, CNOCO6M A06YBaHHA Ta rasysi 3aCTOCYBaHHS;

* PO3YMIHHA HAYKOBMX OCHOB MEBHUX XIMIYHUX BUPOOHULTB;

* 00i3HAHOCTI 3 feAKUMMN eKONIOTiYHMMUK Npo6ieMaMu, NOB'A3aHUMM 3 XIMIEID;

* PO3YMiHHS poni XiMiTy po3B'A3aHHI rnobasbHUX Npobaem NOACTBA.

Mporpamy Ans NpoBefeHHS 30BHILIHBLOIO He3aNeXHOro OuiHKBaHHA 3 XiMiT pO3p06/1eHO Ha OCHOBI YMHHMX HaBYa/lbHUX Nporpam 3 Ximii gna 7—9
knacis (K.: IpniHb: lMepyH, 2005) Ta 10— 11 knaciB 3arafbHOOCBITHIX HaBYyanbHUX 3aknagis (TepHoninb: MaHgpiseub, 2011), eNeKTPOHHI BepcCii AKUX
pO3MiLLLeHO Ha ogiLiiHOMY Be6-caiiTi MiHiCTepcTBa OCBITY | HayKK, MOMOAI Ta cnopTy (Www.mon.gov.ua).

Mporpama [Ans NPOBeAEHHS 30BHILIHLOrO HE3aleXHOro OLUiIHIOBaHHA 3 XiMil OpIEHTYETbCA HA [OCATHEHHS [epXaBHUX BUMOr [0 PiBHA
3arajibHOOCBITHBOT MiArOTOBKM YYHIB 3aralbHOOCBITHIX HaBYa/IbHUX 3aKnagiB. Mpn LbOMY BaXK/IMBE HE /INLLE 3aCBOEHHSA YUHAMM XIMIYHMX MOHATb, 3aKOHIB,
Teopil, a h 0OCMUCNEHe BUKOPUCTaHHS HUMW 3HaHb, (POPMY/IHOBaHHS OLiHHUX CYKEHb, BUABNEHHS BNACHOT NO3MLIT Y Pi3HUX XUTTEBUX CUTYyaLlisX.

Martepian nporpamy Ansi NPOBefAeHHSA 30BHILIHBLOIO He3a/eXXHOro OLiHIOBaHHS PO3MOAiNeHO Ha 4YOTUPM TemaTU4YHI 6NoKKW: «3arasibHa Ximis»,
«HeopraHiyHa ximia», «OpraHiyHa XiMis», «O6YMCEHHA B XiMii», fiKi B CBOIO Yepry po3nojifieHo 3a po3gifiaMu i TeMamu. Y KOXXHOMY po3fini nepeniyeHo
3HaHHSA, AKUMU MatoTb BONOLITU YYaCHUKMN 30BHILLHBOr0 HE3aNeXHOro OLiHOBaHHS.

Y nepeniky BUMOI, HaBefeHUX Y KOMOHLUi «IMpeameTHI BMiHHA Ta CNOCO6M HaBYasbHOT AiANLHOCTI» AeTanbHO po3KpuTa 06eAr"Buii”; 40 3HaHb Ta
YMiHb 3 KOXXHOro po3giny i Temu. Y nporpamMi gna nposefell 8 30BHILUHbOMO He3a/eXXHOro OLiHIOBaHHSA 3 XiMiT BUKOPUCLUMO HOMEHKNATYPY ximiui nx
e/IeMeHTIB | PeYOBMH, a TaKOX TepMiHONOrito, Aki BignosigatoTe ACTY 2439-94: EneMeHTU XiMiyHi, peq4oBUHWM MpocTi. Tep»}iHN Ta BU3HAYeHHA. — K.,
AepXcnoXxuscTaHaapT YKpaiHn — 1994. Liboro cTaHaapTy 6yae f0ipuMaHo i B 3aBlaHHAX TECTY §X:iM’Fipl ﬁH’Baaq
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Ha3Bu opraHiyHMx Ccnonyk BiAnoBijatoTb OCTaHHIM pekomeHgauiam LUPAC. I3 gaHUM MaTtepiaioM MOXHa O03HalOMUTUCS B HaBYa/IbHUX
nocibHMKax, aKi MatoTb rpud MiHicTepcTBa OCBITY | HayKuN YKpaiHu (4MB. Nepenik peKoMeHA0BaHOT HaBYa/ibHOT NiTepaTtypu).

Y nporpami 418 NpoBefeHHS 30BHILUHBOr0 He3aeXHOro OLiHKBaHHA 3 XiMii BUKOPUCTAHO CKOPOYEHHS «H. Y.» — HOpPMasbHi YMOBY (TeMnepaTypa
0O°C, tnck 101,3 klMa abo 760 MM pT. CT.).

BignoBigHO [0 MiDKXHapOAHUX CTaHAApTIB AN MO3HAYEHHS KifIbKOCTI PevyoBMHUM MOXKHA BUMKOPMUCTOBYBATM NiTepn N abo v. NS no3HayeHHs
TEN/I0BOro eqekTy peakuii cnif BUKOPUCTOBYBATU NO3HAYEHHA «AH».

MMig yac NiAroToBKM A0 NPOBefeHHSA 30BHILIHLOrO He3a/IeXXHOro OLiHOBAHHA 3 XiMiT peKOMeHA0BaHO BUKOPUCTOBYBATWU LOBIAHUKOBI Tabnuui, AKi
HaBefeHO Yy fojaTkax «PO34MHHICTb KWCMAOT, COMel, OCHOB Ta amgoTepHUX Trigpokcugis y Bogi 3a 20—25 °C», «Psj aKTMBHOCTI MeTanis»,
«HalinowmpeHilwi Ha3BW Ta CKNaf AeSKUX HEOPraHiYHMX PeYOBUH, CyMilleil Ta MiHepaniB», «HainowmpeHiwi Ha3By Ta CKNag AesdKUX opraHiyHMX pevyoBuH
Ta cymiwen», «epenik pekOMeHA0BaHOT HaBYa/IbHOI liTepaTypm».

No HasBa posginy, . . .
3HaHHA MpeAMETHI BMiIHHA Ta cnocobu HaBYanbHOT AifANIbHOCTI
n/n Temu
1. 3aranbHa ximisa
1.1 OCHOBHI XiMIYHI MMoHATTA peyoBuHa, (isnyHe Tino, marepian, CknagaTu Gopmynu CnonykK 3a 3Ha4EHHAMUN Ba/IEHTHOCTI €/1eMEHTIB.
NOHATTA. PeyoBMHAa npocTa pevyoBMHa (MeTan, HeEMeTan), CKnagHa 3anucysaTw XiMivHI Ta rpadiyHi (CTPYKTYpHI) popmynv pevoBumH.

PEYOBMHA, XIMIYHWIA enemeHT; HaWApiOGHIWi Po3pi3HATK (i3nyHi Tina i pevyoBMHMU; MNPOCTI Ta CKNafHi PeYOBUHM;
YaCTUHKM PEYOBUHW — aTOM, MOSIeKyna, WOH enemMeHTW i MpoCTi PevyOBMHM; METa/IN i HeMeTann; aToMK1, MOJIEKYN Ta
(kaTioH, aHioH). CKnag pevyoBMHM (AKICHWIA, 1OHWM (KaTiOHW, aHiOHW); (i3nYHi Ta XiMIYHI BNacTMBOCTI PEYOBUHY;
KiNIbKiCHWIA). BaneHTHICTb XIMIYHOro enemeH- (pisnyHi fBMLLA Ta XiMiYHI peakuii; HaWNpocTiwy Ta iCTUHHY hopMynu
Ta. XimiyHa (HalnpocTiwa, iCTUHHA) i rpadiy- Ccnonyku.
Ha (CTpyKTypHa) topmynu. ®PisnyHe sBuule. BuHavyaTy BaJIEHTHICTb €1EMEHTIB Y GIHAPHUX CMOMYKaX.
BigHOCHI aTOMHa i MoneKynspHa Macu, Monsip- AHanisyBaTu SKICHUIA (€NeMEHTHWUIA) i KiNIbKICHWIA CKnafd pevyoBUHK 3a Ti
Ha maca, KinbKiCTb peyoBUHU. OAMHULI BUMI- XIMIYHOK (POPMYSIOLO.
PHOBaHHA KiNbKOCTI PeYOBMHU, MONSAAPHOT Macy,
MONAPHOro 06°eMy; 3HAYEHHS Temnepatypu i
TUCKY, AKi BiAMNOBIJalOTb HOPMa/IbHUM YMOBaM
(H. y.); MonApHUIA 06’em rasy (3a H. y.). 3aKoH
ABoragpo; umcno  ABOragpo;  CepefHs
BIAHOCHA MONeKyfnspHa Maca Cymiwi rasis,
noBiTps. MacoBa YacTka efleMeHTa y cronyLi. /
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XimiyHa peakuyis

MepioAMYHUIA 3aKOH
i nepiognyHa
cucTema XimiyHnx
eNeMeHTIB
O. I. MeHpeneesa

XiMiyHa peakuis, cxema peakuil, XiMidHe
PIBHAHHA. 3aKOHW 30epeXKeHHA Macu pevyoBUH
nif 4ac  XiMmiyHOT  peakuii,  06’eMHUX
CniBBifHOWeEHb rasiB Yy XiMiYHiA peakuii.
30BHILLHI edeKTu, WO CynpoBOLXKYHOTb XIMIYHi

peakuii.  TMOHATTA  OKWUCHMWK,  BiJHOBHWK,
OKMCHEHHS, BIAHOBNEHHA. Tunu  XiMIYHUX
peakuii.  LBmgkicTe  XimMiyHOT  peakui.
Kartanizarop.

MepiogMyHniA 3akoH (CyvacHe (hOpMyntOBaH-
HA). CTPYKTypa KOPOTKOrO i JOBroro BapiaHTiB

nepioguyHoi  cuctemu;  nepiogn,  rpynu,
nigrpynu (ronosHi, no6iyHi). TMopsgkoBuia
(aToMHMIA)  HOMep efleMeHTa, PO3MilLeHHs
MeTafliYHUX | HEeMEeTaNiYHUX efIeMEeHTIB Y
nepiognyHiA  cucTemi, nepiogax 1 rpynax;
NY)XXHI, NY>KHO3eMesibHi, [HEPTHI enemMeHTw,
ranoreHu.

3anucyBaTu CXeMU peakLii, XiMiYHi PiIBHAHHSA.

POo3pi3HATK TUNW peakwii 3a KifIbKICTIO peareHTiB i NPoAyKTiB (peakuii
cnon)™eHHs, po3knagy, O0OMiHYy, 3aMilleHHs), 3MIHOK  CTyrneHs
OKWCHEHHS eNemeHTIB (peakLil OKUCHO-BILLHOBHI Ta He OKWCHO-BifHOBHI),
TENnMoBUM e(eKTOM (peakuii ek30TepMiyHi, eHAO0TepMiyHi), HanpsMoM
nepebiry (peakuii 060poTHI, HEOBOPOTHI).

BusHayaTu B OKUCHO-BIJHOBHII peakLii OKUCHUK i BILHOBHMK, MpoLecK
OKUCHEHHS | BifHOBNEHHS.

AHanizyBaTun BNAMB KOHLEHTpaLii peareHTiB, BEINYUHU MOBEPXHI TX
KOHTaKTy, TEMNepaTypu, Katanizatopa Ha LWBMAKICTb XIMIYHOT peakuil.
3acTocoByBaTU 3aKOH 30EpEXEHHS Macu PevyoBUH A/ MepPeTBOPEHHS
CXeMU peakLii Ha XiMiYHe PIBHAHHS.

BukopucTOBYBATM METO[ eNeKTPOHHOro 6anaHcy AN NepeTBOPEHHSA
CXEMW OKMCHO-BiJHOBHOI peakLii Ha XiMi4yHe PIBHAHHS.

P0o3pi3HATK B NepiognyHiin cuctemi nepiogn, rpynu, ronoBHi Ta NobiyHi
NiArpynu; meTanivyHi Ta HeMeTaniyHi enieMeHTN 3a TX MOJIOXKEHHAM Y
NepioANYHIN cucTemi.

BukopucToByBaTM iHOPMaLito, 3aKnageHy B NepioguuHilii cuctemi, ans
BM3HAYEHHA TUNy enemeHTa (MeTaniyHWii abo HeMeTaniYyHMIn enemeHT),
MaKCVMMa/IbHOT0 3HayeHHS WOro Ba/IeHTHOCTI, TUMY MPOCTOI PeYOBUHM
(meTtan abo HemeTan), XIiMIYHOrO XapakTepy OKCUAIB, TiApOKCUAiB,
CNONyK enemeHTIB i3 [igporeHom.

AHanizyBaTun 3MiHM BacTUBOCTE MNPOCTUX PEYOBUH 3aeXHO Bif
PO3MILLIeHHA efleMeHTIB Y nepiofax, nigrpynax, npu nepexofi Bif 04HOro
nepiogy A0 IHLIOrO.
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Bynosa aToma

XiMiyHWi 3B'930K

Cknag atoma (s4po, efleKTpOoHHa 060/10HKa).
MMOHATTA HYK/MOH, HYKNif, i30TONW, MPOTOHHE
4MCNO, HYKIOHHE YnCno, opbiTanb, eHepreTny-
Hi piBeHb I MifpiBeHb, cnapeHui i HecnapeHnii
eNeKTPoHKM, pagdiyc atoma (nNpocToro MoHa);
OCHOBHWIA i 36ypKeHUIA cTaHn aToMa. CyTHICTb
fBMLUa pafioakTMBHOCTI. dopmn 5 | p-
opbiTaneil, po3MiWweHHs  p-opbiTanen y
npocTopi. MocnigoBHICTb 3amnoBHEHHSA
eIeKTPOHaMMN eHepreTUYHUX PIBHIB i NiAPIBHIB
B atoMax enemeHTiB No 1—20, efleKTPOHHI Ta
rpagiyHi ¢opmynu atomiB i MPOCTMX WOHIB
enemeHTiB No 1—20.

OCHOBHi  TUMNM XiMiYHOTO 3B’A3KY (AOHHWIA,
KOBaJIEHTHWUIA, BOAHEBWUIA, MeTanivyHui).
XapaKTepucTUKM KOBaNIEHTHOTO 3B’A3KY —
KpaTHICTb,  eHepris,  NOMAAPHICTb.  Tunu
KpUcTaniyHmx rpatok (aTtoMHi, MONEKYNAPHI,
MOHHI, MeTaniuHi); 3aneXHICTb  (I3NYHNX
B/IaCTUBOCTEN PEYOBUHM Bif TMny
KpUCTaniyHMX rpaTok. EnekTpoHHa d¢opmyna
MOMeKynn. ENeKTpoHeraTMBHICTb efleMeHTa.
CTyniHb OKUCHEHHA €1eMEHTa B PEYOBUHI.

3anucyBaTu eneKTPOHHI Ta rpaivHi hopMynu aToMiB i NPOCTUX MOHIB
eneMeHTiB Ne 1—20, aTtoMiB HeMeTafliYHUX eNnemeHTiB 2-ro i 3-ro
nepiofiB y 36y>KeHOMY CTaHi.

BusHauaTun cknag agep (KinbKiCTb MPOTOHIB | HEMTPOHIB Yy HyKNIAi) i
eN1eKTPOHHUX O060M0OHOK (eHepreTMYHUX pPIiBHIB Ta NiApIBHIB) aToMmiB
enemeHTiB No 1—20.

MopiBHIOBaT M pagiycy aTOMiB i MPOCTUX MOHIB.

AHanisyBaTw 3MiHU pajiyciB aToMmiB y nepiofax i nigrpynax.

CknafiaTu efleKTPOHHI PopmMynv MOMeKyn, XimiyHi (opMynin Cronyk 3a
CTYMNEHSMMN OKUCHEHHS e/IEMEHTIB, 3apsifaMu MOHIB.

PO3pi3HATW BANIEHTHICTb | CTYMiHb OKUCHEHHS eNleMeHTa.

O6uncnioBaTH CTYMiHb OKUCHEHHS e/IEMEHTA Y CNonyLi.

Bn3HayaTuM KpaTHICTb, MOMIAPHICTb 4YM HEMONAPHICTb KOBaNeHTHOro
3B’I3KY MDD aToMamMu.

MporHo3ysaTy TUM XiMIYHOIO 3B’A3KY B CMONyLi, (Pi3WYHi BMaCTUBOCTI
PEYOBMHM 3 ypaxyBaHHAM TUMNY KPUCTaNiYHUX I'PaToK.
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2.1.1.

CyMiLli peyoBuH.
Po34nHK

Cymiwi ofgHopigHI (PO34YMHKN) Ta HEOLHOPIAHI
(cycneHsis, emynbeis, NiHa, aepo3osb). Macosa
i 06’emHa (gns rasy) 4acTKM pPEYOBUHMU B
Ccymiwi.  MeToan  poO3fiNeHHs  cyMillei
(BigcTorOBaHHA, (iNbTPyBaHHA, LEHTPUgyry-
BaHHS, BWUMaplOBaHHA, MeperoHka). [MoHATTA
PO3YMH, PO3YMHHWK, PO3YMHEHA pPeyvOBUHa,
KpucTanorigpar, efnekTponiTU4Ha fgucouiauis,
e/IeKTPONIT, HEeNneKTPosiT, CTYMiHb eNIeKTPo-
NiITUYHOI  gucouiauii,  MOHHO-MOMEKYNSIPHE
PIBHAHHSA. MacoBa  4acTka  pO3UYMHEHOT
PEYOBMHM Y pO3umMHi. Byaosa mMonekynu soau,
BOAHEBMIA 3B’A30K Yy BOAi. 3abapBneHHS
iHAMKaTopiB (yHiBepcanbHOro,  fabCmycy,
(heHONTaNeiHy, METUIOPaHXY) B KUC/IOMY,
NYXXHOMY | HeWTpanbHOMY  CepefoBULLaX.
Peakuii 06MiHY MiDX eNeKTponiTaMmn y po3yuHi.

CknagaTu CXemMy €eneKTPONiTUYHOT Aucouialii OCHOB, KWCNOT, CONei;
MOHHO-MONEKYNIAPHI  PIBHAHHA 32  MONEKYNSPHUMU  PIBHAHHAMU i
MOMIEKYNIAPHI PIBHAHHSA 3@ IOHHO-MONEKYNAPHUMU PIBHAHHAMU.
PO3pi3HATN OQHOPIAHI Ta HEOAHOPIAHI CyMiLLi Pi3HUX TUMIB; Po36aB/eHi,
KOHLEHTPOBAHI, HaCWMYeHi, HEHACMYeHi pPO3YMHKM; eneKTponiTm i
HeeneKTPOoNiTH, CUMbHI Ta CNabki enekTponiTu.

Bu3HayaTun MOXNMBICTb Nepebiry peakuii 06MiHY MK enekTponitamMu B
PO3YVHI.

AHanizysaTu BNAnB OyA0BM Pe4oBUH, TemnepaTypu, TUCKY (4ns rasis) Ha
X PO3YMHHICTb Y BOAi; MeXaHi3MN YTBOPEHHS MOHIB NPW PO3YMHEHHI Y
BOAI eNeKTPONiTiB OHHOT Ta MONEKYNAPHOT 6y0BW.

3acTOoCoBYyBaTW 3HAHHA A4/19 BUOOPY METOLY PO3fiNeHHA 0LHOpigHOT abo
HEeo4HOPIAHOT CyMiLLi PeYOBUH.

2. HeopraHiyHa ximis

2.1. OCHOBHI K/1acu HeopraHiYHUX CnonykK

BusHaueHHs, Ha3BuW, Knacudikauisa oKcupis,
XiMiYHI BNacTMBOCTI CONETBOPHUX OKCWUAIB,
cnocobu fobyBaHHA OKCKAiB

CknagaTu XiMiuHi  (QOpMynM  OKCUAIB;  PIBHAHHS  peakuiin, Aki
XapaKTepu3yTb XiMiYHI BNacTUBOCTI CONETBOPHUX OKCUAIB (B3aEMOAis 3
BOAOIO, OKCWUAamW, Kucnotamu, nyramum), crnocobu pobyeaHHA OKCUAIB
(B3aemofis MpocTMX | CKNaHWX PeyvyoBUMH i3 KUCHEM, pPO3K/afaHHS
HEPO3YMHHMX OCHOB, AeSKMUX KUCNOT i COMei Nif yac HarpiBaHHsN).
Ha3vnsaTu okcnam 3a iXHiMU XiMIYHUMKU hopMynamu.

BusHavyaTun hopmynu okcugis cepeg opmMyn CnosiyK iHWUX BUBYEHUX
Knacis.

PospisHaTu HeconetBopHi (CO, MrO, NO, 8iO) 11 coneTBOpHi OKcuAau
(KWUCNOTHI, OCHOBHI, aM(POTEPHI).

MopiBHIOBATM 3a XIMIYHUMM BNACTUBOCTAMM OCHOBHI, KWUCNOTHI Ta
amoTepHi (Ha Nnpuknagax okcuais LIMHKy Ta Antomiliito) okemaw.
BcTaHoBOBATU 3a/IEXHICTb BNACTUBOCTEN OKCUAIB Bif TUMY efleMeHTa i
XIMIYHOrO 3B'A3KY B CNONYLI.




2.1.2.

2.1.3.

OcHoBU

Kucnotu

BusHaueHHs  (3araibHe Ta 3 nornsagy
eNeKTPONITUUHOI aucouiauii), Has3Bw,
Knacuaikalia, XimiyHi BNacTMBOCTI, crnocobu
[06yBaHHA OCHOB

BusHaueHHs  (3aranbHe Ta 3 nornagy
eNeKTPONITUYHOT avcouiayii), Ha3BMU,
Knacugikauis, XiMi4yHi BNacTMBOCTI, Cnocoou
[006yBaHHA KUCNIOT

CknagaTu XimiyHi (OpMynuM OCHOB; PIBHSHHS peakuiil, sKi XapakTe-
PU3YIOTb XiMiYHI BNacTUBOCTI NyriB (B3aEMOLIA 3 KUCOTHUMUN OKCUAaMMU,
KUCMoTamy Ta CONAAIMW B PO3YMHI) Ta HEPO3UMHHUX OCHOB (B3aEMOAiA 3
KMUcnoTamu, po3knagaHHs Mnig vac HarpisaHHsA), cnocobu fobyBaHHA Nyris
(B3aemMofia Ny>XXHUX | Ny>KHO3eMeNbHMUX (KPIM MarHito) Metanis i3 BOAOtO,
OCHOBHWUX OKCWUAIB NYXXHUX | NY>XXHO3EMENbHUX €/eMEHTIB i3 BOAOK) I
HEPO3YMHHMX OCHOB (B3aEMOAisi CONEN i3 1yraMmu B pO34mHi).

Ha3nmBaTun OCHOBM 3a IXHIMWU XIMIYHUMU POPMYnamMu.

BusHauaTun opmMynu OcCHOB ceped (hOpMyn CMOMYK iHWUX BUBYEHUX
Knacis.

PO3pi3HATW PO3UYNHHI (N1yrn) Ta HEPO3UNHHI OCHOBMW.

MopiBHIOBATY XiMiYHI BMACTMBOCTI PO3YMHHMX (NYriB) | HEPO3IUMHHUX
OCHOB.

CknagaTu  XiMiyHi  (OopMynuM  KWUCNOT;  PIBHAHHSA  peakuin, ki
XapakTepu3ytoTb XiMiYHi BMacTUBOCTI KWUCNOT (B3aeMOAif 3 MeTanami,
OCHOBHMMW OKCMAaMu, OCHOBaMW Ta COMIAMU B PO3YMHI) Ta cnocobu ix
[00yBaHHA (B3aEMOfiA KUC/MOTHUX OKCUAIB i3 BOAOK, HeMeTanis i3
BOAHEM, CO/el i3 Kucnotamu).

HasuBaTu KMCNOTK 32 TXHIMU XIMIYHUMU (DOpMYamMu.

BusHayaTu (opmynm KucnoT cepel (HOpMyn CMOMYK IHLWMWX BUBYEHUX
Knacis, BaNeHTHICTb KUCNOTHOIO 3a/ULLKY 32 (hOPMY/I0K KUCNOTW.
PO3pi3HATU KUCNOTM 33 CKNaaoM (OKCUTeHOBMICHI, 6e30KCUreHoBi),
30aTHICTIO [0  EeNeKTPoNiTUYHOI  aucouiayil  (cunbHi, cnabki) Ta
OCHOBHICTIO.



2.1.4.

2.1.5.

2.1.6.

Coni BusHayeHHa  (3arasibHe Ta

3 nornagy

eNeKTPONITUYHOI Aucouiaunir), Has3Bu,
Knacugikauis, XiMiyHi BNacTUBOCTI, cnocoou

A06yBaHHA conel

AmdoTepHi cnonykn  ABuwe  amoTepHocTi  (Ha

npuKnagax

OKCWAIB i rifipoKcuaiB); XimiyHi BNacTMBOCTI,

cnocobum L00yBaHHA
rigpokcugis

"eHeTMYHI 3B'A3KN MIX KnacaMu HeopraHiyHMX cnonyk

am(oTepHUX

CknagaTu XiMiyHi (opMynu cepefHiX Ta KUCIMX COMeR; PiBHAHHA pe-
aKUili, fKi XapakTepu3yrloTb XiMiUYHi BNacTMBOCTI cepefHiX cofnei (B3ae-
mMogis 3 MeTanamu, KUCNoTamm — XJI0PUAHOK, CY/b(aTHOK, HITPaTHOLO,
nyramu, coNnsMu B PO3YMHI) Ta Cnocobm TX fobyBaHHA (B3aeMoOZis KMCNoT
i3 MeTanamu, OCHOBHMX OKCWUAIB i3 KWUCNOTaMW, KUC/OTHUX OKCUAIB 3
nyramu, Nyrie i3 Kucnotamu, COnein i3 KucnoTamu, COnei i3 nyramm,
KMCNOTHUX OKCUAIB 3 OCHOBHUMW OKCMAamu, COMieil i3 consamu, conei i3
meTanamu (peakuii 34iiCHIOTL Yy pO34nHax), MeTanis i3 HEMeTanamu).
Ha3vsaTu cepefHi Ta KACNI COMI 3a IXHIMU XIMIYHUMU OpMynamMu.
BusHauaTun dopmynun cepefHix Ta KUCAUX coneld cepel opMyn Cronyk
IHLUIMX BMBYEHMX KNaciB.

P03pi3HATM 3a CKNafoM cepefHi Ta Kucni coni.

CknafaTwv pIBHSAHHS peakuid, AKi XapaKTepusyrTb XiMi4Hi BNacTUBOCTI
OKCWAiB i rigpokcugis AntoMiHil0 Ta LiMHKY (B3aeMofif 3 KuCnOTamu,
nyramu) Ta crnocobu [o6yBaHHA rigpokcugis ANOMIHIIO | LMHKY
(B3aemogisi conein uMxX €eneMeHTIB i3 yramum B PO34YMHI, antOMiHaTIB i
LMHKATIB i3 KUCNOTaMM).

CknagaTy PIBHAHHA peakuili MK HeOpraHiYHMMW CNonyKamMu Pi3HUX
Knacis.

MopiBHIOBATW XiMiYHI BNacTMBOCTI OKCUAIB, OCHOB, KUCMOT, aM(POTepHUX
rigpokcungis, Coneil.

YcTaHoBN0BATMU 3B’A3KM MIDK CKIagoMm i XiMiYHMMM BNacTMBOCTAMU
OKCWAiB, KWUCNOT, OCHOB, aM(OTEpHMX Ti4pPOKCUAIB, COMER; TFeHETUYHI
3B’A3KM MiX MPOCTUMU PeyvoBMHAMW, OKCUAaMMK, OCHOBaMM, KUCIOTaMu,
amoTepHUMU TifpoKcHaamMu, Consamu.

2.2. MeTaniyHi enemeHTN Ta IXHi cnonyku. Metanu



2.2.1.

2.2.2.

3arasbHi BiOMOCTI
npo MeTaniyHi
efIeMeHTU Ta
MeTanu

NyxHi Ta
NY>XHO3eMe/IbHi
eNeMeHTH

[MONOXEHHA  METaNiYHUX  efleMeHTIB Y
nepiognyHili cucTemi; 0C06/1IMBOCTI
eNIeKTPOHHOT  Oyfl0BM  aTOMiB  MeTa/livYHMX
eleMeHTIB; 0COBAMBOCTI MeTaniyHOro 3B’A3KY;
3arafibHi - (PisVyHi  Ta  XiMiYHI  BNacTMBOCTI
MeTasliB, 3arajibHi cnocobu ix [o6yBaHHA; paj
aKTUBHOCTI MeTanis; ABWLLE KOpO3ii, crocobu
3aXMUCTy MeTaniB Bif KOPO3ii; CniaBn Ha OCHOBI
3asi3a (4aByH, CTalb).

XiMiYyHi BNacTMBOCTI HaTPito, Kasito, MarHito,
KanbLito; Ha3Bu Ta (DOpMy/nM HanBaXMBILLINX
CNONYK NYXHUX | NY>KHO3eMENIbHUX €NEMEHTIB;
3acTocyBaHHs  cronyk  Hartpito,  Kanito,
MarHito, Kanbuito; XimivHi opmynn i Hassu
HaliBaXX/IMBILLMX KaniiHUX [06puB; TBEPAICTb
BOAM.

BusHauyaT¥ NOMIOXKEHHA METAIIYHUX €N1eMeHTIB Y MepioAnYHIin cuctemi.
XapakTepudyBaTun MeTaliyHUI 3B'A30K, MeTaliuHi KpUCTaniyHi rpaTku,
(hi3nYHi BNacTUBOCTI MeTaiB.

PO3pi3HATK MeTaNliyHi Ta HemeTaNiyHi efNleMeHTM 3a efleKTPOHHOH
6y[,0BO0 aTOMIB.

CKyagaTu eneKTPOHHI ¢opMynu aToMIiB MeTaliYHUX efIEMEHTIB —
Nitito, Hatpito, MarHito, AnwomiHito, Kanito, Kanbuito, ®epymy;
PIBHAHHA peakuiii, AKi XapakTepu3ytoTb XiMiYHi BMacTMBOCTI MeTanis
(B3aeMofis 3 KMCHEM, rasoreHamu, Cipkor, BOAOH, pPO34YMHaMU KUCNOT,
nyriB Ta conen) i cnocobm ix aobyBaHHs (BiAHOBMEHHSA OKCUAIB KOKCOM,
Kap6oH(IM) okcuaom, BOoAHeM, MeTanoTepMmis (antoMoTepMist)); PIBHAHHA
peakwin, fKi Big0yBarOTbCA Nif Yac BUPOOHULITBA YaBYHY i CTali.
MosCHIOBAT U 3a/IEXHICTb XIMIYHOT aKTUBHOCTI MeTaniB Bif €NeKTPOHHOI
OyAoBK TX aTOMIB; CyTb KOPO3ii MeTasliB; XiMiYHI MepeTBOPEHHS Nif yvac
BMPOOHMLITBA YaBYHY i CTali.

MporHo3ysaTun MOX/MBICTb Mepebiry XiMiYHUX peakuiin meTanis i3
BOZOH, PO3YMHAMW KUCNOT, COJeiA, Nyri..

XapakTepudyBaTu nonoxeHHsa Hartpito, Kanito, MarHito, Kanbuito B
nepioAnyHii cucTeMi, (Pi3UYHI BNacTMBOCTI HATpit0 | Kanito, MarHito i
Kanbuito, BWAM TBEPAOCTI BOAM — TUM4acoBy, abo KapbOHaTHY;
NOCTiliHYy, 3aranbHy; 3acTOCyBaHHA OKcuAaie MarHito i Kanbuito,
rigpokcungis Hatpito, Kanito, MarHito i Kanbuito.

CKyagaTwu eneKTPOHHI opmynu aTomiB i MOHIB HaTtpito, Kanito, Mar-
Hito, Kanbuito; piBHAHHA peakuiil, AKi XapaKTepu3yrTb XiMiyHi BnacTu-
BOCTI HATpito, Kanito, MarHito, Kanblilo (B3aEMOfIS 3 KWUCHEM, ranore-
Hamu, CipKOl, BOAOKD), OKCUAIB i rigpokcuais Hatpito, Kanito, MarHito,
Kanbuito; piBHAHHS peakuiil, SKi BUKOPUCTOBYIOTb 415 3MEHLUEHHS abo
YCYHeHHs TBepAOCTi BOAN (KMN’ATIHHAM, A0AaBaHHAM COAM abo BarHa).



2.2.3.

2.2.4.

ANOMiHIl

depym

[TanoreHu

XiMiyHi BNacTUBOCTI, f006yBaHHSA Ta
3aCTOCYBaHHSA allOMIHIlO; Ha3Bu Ta (HOpMyu
HaBaX/IMBILLMX CNONYK AJIOMIHILO.

XiMiyHi BnacTMBOCTi Ta [06yBaHHA 3ani3a;
HasBM Ta (POPMYNM HaiBaX/UBILLIMX CMNONYK
depymy; 3aCcTOCyBaHHf 3ani3a Ta CrofykK

depymy.

XapakTepusyBaTun MOMIOXKEHHA AJIIOMIHIO B NepiognyHii  cucTemi,
(hi3MYHI BMACTUBOCTI aMOMIHIO, OKCUAY Ta rigpokcuay AJOMIiHIL,
3aCTOCYBaHHA aNtoOMiHito.

CKknagaTwn enekTpoHHI Qopmynnm atoMa i MoHa ANOMIHIKO; PIBHAHHA
peakuiil, SKi XxapaKTepun3ytTb XiMi4HI BNACTMBOCTI antOMiHit0 (B3aEMOfist
3 KUCHEM, rafioreHaMu, CipKo, po34MHaMMU KWUCNOT, NyriB Ta COnei),
aM(hoTepHiCTb  OKcuay Ta rigpokcmay AnoMiHilo  (B3aemogia 3
OCHOBHWMW Ta KMCNOTHUMUN OKCULAMWN, KUCNOTaMU Ta nyramu).
XapakTepusyBaTy NONOXKEHHA PepyMy B NepiofWYHIA cUCTeMI, (DI3UYHI
BNaCTMBOCTI 3a/i3a, OKCUAIB i rigpokcuais depymy; 3acToCyBaHHA 3ani3a
Ta cnonyk ®epymy; isioNoriyHy ponb MoHIB depymy.

CknagaTw eneKkTpoHHy topmyny aToma Pepymy; PiBHAHHA peakuild, ski
XapakTepu3ytoTb XiMiYHI BNacTMBOCTI 3ani3a (B3aEMOfiA 3 KUCHeM,
X/I0POM, CipKOlO, BOASHOK Mapok, pPOo34MHaAMKM KWUCNOT Ta COMen,
pXaBiHHA), okcugis i rigpokcugis ®epymy (B3aemogisa 3 Kucnotamw),
coneii ®epymy (B3aeMofis 3 poO3YMHaAMW NYTiB, KWUCNOT, CONe),
B3aemornepeTBopeHHs cnonyk ®epymy (M) i ®epymy(lll). .

2.3. HemeTaniyHi efieMeHTN Ta iXHi cnofyku. HemeTanu

XiMiuHi opmynu dTopy, xnopy, 6pomy, oay;
XiMiyHi  opmynu, HasBu  Ta  (i3UYHI
BNacTUBOCTI HaiBaXKNNBILLINX CNoNyK
ranoreHis (rigporeH xnaopugy, ranoreHigis
MeTa/liYHMX efleMeHTIB); cnocobu fobyBaHHA B
naboparopii Ta XiMi4Hi BMacTUBOCTI FigporeH
X/I0pUAY i XNOPUAHOT KACNOTU; HaNBaXKNMBILL
rafysi  3acTocyBaHHA  Xiopy,  TigporeH
XNOpuay, XI0pUAHOT KUCNOTKU; AKICHa peakLis
[19 BUSIB/IEHHS XJTOPUA-IOHIB.

CknagaTwu piBHAHHA peakuiid, xapakTepHUX Ans xnopy (B3aemogdis 3
MeTasiaMK, HemeTanamu, BOAOK), TigporeH Xaopugy i X1opugHoi
Kncnotn (B3aeMofis 3 MeTasamu, OCHOBHUMW OKCMAaMuW, OCHOBaMMu,
am(oTEPHMMM CNOMYKaMW, COMAMW); PIBHSAHHSA peakuii [00yBaHHA
rigporeH xnopuay B naboparopii.

MopiBHIOBAT U XiMiYHY aKTUBHICTb ra/loreHis.

XapakTepudyBaTuW HalBaxnMBiWi ranysi 3acTocyBaHHSf Xxnopy (AK
OKWCHWKa, Yy BUPOOGHULTBI OpraHiYHUX | HeopraHiyHUX pPeYoBUH),
rgporeH xnopuay, XopuaHoi kucnotu (y BMPOOGHWLTBI mnacTMac, ans
[OOYyBaHHA  X/I0PWAIB), XNOpWAIB (HaTpidi  XnopBLY —  Xap4yoBOi
npunpasun, Ans AobyBaHHA XN0PY, HATPit0, HATPIl rigpokcuay, coan).
3acTOCOBYBaTYW 3HAHHA ANS BUOOPY CNOCOOY BUABMIEHHS X/I0PUA-IOHIB Y
PO34NHI.




2.3.2.

2.3.3.

OkcureH i Cynbyp

HiTporeH i ®ocdop

XiMiYHi  (DOPMYNM  KWUCHIO, O0O30HY, CIpKM Ta
HaliBaXX/TMBILLNX cnonyk  Okcureny i
Cynbypy; ¢i3nyHi Ta XiMiYHi BNacTUBOCTI
KWUCHIO, 030HY, Cipku, okcugis Cynbhypy,
Cynb(aTHOT KMCNOTW, CyNbgatie; Ccnocoom
Ao6yBaHHA KWUCHIO B nabopaTtopit;
HaliBaXXNMBILWI ranysi 3acTOCyBaHHS KMUCHIO,
030HY,  CipKu, CynbaTHOT  KWUCNOTU Ta
cynb(aTiB; fAKiCHa peakuis 419 BUABNEHHA
CyNb(haT-ioHiB.

XiMiyHi (hopmynu asoTy, 6if0ro i 4epBOHOroO
(hocthopy, HaiBaXXAMBIWMX crnonykK HiTporeHy
i dociopy; ¢i3n4yHi Ta XiMIYHI BMacTUBOCTI
asoTy, 6inoro i u4epBoHOro  docdopy,
HiTporeH() okcuay, HiTporeH(lY) okcugy,
(ocop(Y) okcuay, amoHiaky, COMeli amMmOoHito,
HITpPaTHOI KUCNOTW, HIiTpaTiB, opTodochaTHOI
Kucnotn, optodocdarie; cnocobn [obyBaHHA
amOHiaky, HITpaTHOI Ta opToocthaTHOT KNCOT
y  naboparopii; HaliBaXXNMBILLI ranysi
3aCTOCYBaHHA a30Ty, aMoOHiaKy, HiTpaTHOI
KMUCNOTKW, HITpaTiB, OopTOQPOCHATHOI KUCNOTH,
opTodhocaris; AKICHI peakuii Ana BUABMIEHHSA
MOHIB aMOHito Ta opTodocdaT-ioHiB.

CknagaTwv PIiBHSHHS peakLiil, XapaKTepHUX [ANs KUCHKO (B3aemogisi 3
MeTanaMu, HemeTanaMu, CrnojaykamMu HeMeTaniuYHUX eNemMeHTiB 3
ligporeHom), cipku (B3aemofisd 3 MeTanamu, [AesSKUMW HeMmeTanamu),
okcugis  Cynbypy (B3aemogis 3 BOAOK, OCHOBHUMW OKCMAAMWU,
OCHOBaMu), Cy/nb(aTHOT KMUCNOTK (B3aEMOAIA 3 MeTanaMu, OCHOBHUMU
OKCUAamu, OoCHOBaMW, aM(OTEPHUMU CMONYKamu, CONMAMM); PIiBHAHHSA
peakLili 4o6yBaHHA KUCHIO B nabopatopii, yTBOPEHHS i po3Knady 030Hy.
MopiBHIOBATM CKNag, XiMi4YHY aKTUBHICTb KACHHIO i O30HY.
XapakTepusyBaTy HalBaXIuMBiWi rany3i 3acTOCyBaHHA KWUCHKO (fK
OKMCHMKA), 030HY (3He3apakeHHA BOAM), Cipku (B06yBaHHA Cynb(aTHOT
KMUCNOTK; BMPOOHMLTBO rymMW, CIpHUKIB, MpoTU3anaibHUX Mpenaparis,
KOCMETUYHUX  3aco6iB),  Cy/ib(aTHOI  KUC/O0TU (BupobHMLTBO
MiHepa/ibHUX [06pWB, BOMOKOH) Ta cynbaTis (rinc — y 6yAiBHULTBI,
MeauUMHI; MIgHWIA Kynopoc — ans 60poTbOw 3i WKIAHWKaMKU POCAVH,
NpoTpaB/ieHHSA AePEBUHN).

3acTocoByBaTW 3HaHHA [N BMOOPY CMNOCOOY BWSABMIEHHA KUCHIO Ta
Cynb(at-ioHIB (Y pO34uHI).

CknagaTv PIBHSAHHS peakLuiil, xapakTepHUX pAns as3oTy i dochopy
(B3aemogia 3 MeTanamu, AesSKUMW HemeTasniaMu), aMOHiaKy (B3aemofis 3
KWUCHEM, BOJOI, KUCnoTamu), COMeli aMoHit0 (B3aeMOAis 3 nyramu,
CONSIMM), HITPaTHOT KUCNOTK (B3aemofia 3 MeTaslaMu, OCHOBHUMU
oKcugamu, ocHoBaMu, aM(OTEPHUMU CMONyKamMK, consmm), HitporeH(lY)
okcuay Ta ocop(Y) okcugy (B3aemogis 3 BOAOK, OCHOBHMMM
OKCuAamu, ocHoBamu), optodocdaTHOi KMCNOTK (B3aEMOLis 3 MeTanamu,
OCHOBHUMW OKCMAamu, OCHOBaMW, COMAMW); PIBHAHHA peakuii, sKi
XapaKTepu3yoTb B3aEMOMNEPETBOPEHHSA CepefHiX i Kucnmx optodocgarTis;
PIBHAHHSA peakuUii TepMiYHOro po3Knagy Conein amoHito (xnopuay,
HiTpaTy, KapboHaTy Ta rigporeHkapboHaTy) Ta HITparTiB; PIiBHAHHA
peakuii fobyBaHHA amoOHiaKy, HITpaTHOI Ta op”eocdaTHOT KUCNOT Y
nabopatopit. * |/
XapakTepudyBaTu cKnag i 6ygoBy HpoOCTAx" peyoBuH dochopy
(4epBOHOro i 6inoro docgopy), HalBaXKNMBILLI.Fany3i 3acTOCyBaHHS
a3oTy (BMPOOHMLUTBO aMOHiaKy, CTBOPEHHS HMW3bKMKX - Temneparyp),
amoHiaky (fobyBaHHA HITpaTHOI KWUCNOTW, - BUPOOHULUTBO  L06pPYMB.

—



2.34.

3.1.

Kap6oH i Cuniuii

TeopeTnyHi OCHOBM
OpraHivyHoT Ximii

MpocTi  pevoBuMHM  KapboHy;  agcopbuis,
afcopouiinHi B/IACTUBOCTI aKTUBOBaHOIO
BYrifng; XiMiyHi  (opmMyny HanmBaxnmeinx
cnonyk Kap6oHy i Cwunigito; ®i3nuHi  Ta
XiMIYHI  BNacTMBOCTI  Byrfeyt,  cunidito,
okcngais  Kapb6oHy, kap6oHatis, cunidin(ly)
OKCUAY, CWNIKaTHOT  KUCNOTW,  CWJIKaTIB;
cnocobn pobyBaHHA okcugie  KapboHy B
nabopaTtopit; HaliBaXXMBILLI ranysi
3aCTOCYBaHHA anmasy, rpagiTty, akTMBOBaHOro
Byrinna, okcugis  KapboHy, kapboHaris,
rigporeHkap6oHaTtie,  cuniuin(ly)  okcuay,
CUNIKaTIB; AKICHI peakuii 418  BUABNEHHSA

KapboHaT- i cusikaT-ioHiB.

3. OpraHiyHa

Hasaxxnusiwi
HIYHI  CNONyKU;
OpraHiyHi Cnosyku.

e/IEMEHTU-0PraHoreHu,
NPUPOLHI

opra-
Ta CUHTETWUYHI

HallaTUPHOro CNUPTY), HITPaTHOT KMCNOTU (BUPOGHWULTBO [06pMB,
BMOYXOBUX PEYOBWH, HITPOreHOBMICHUX OpraHivyHMX Cnosyk), HiTpaTis
(BMPOOGHMLTBO [06pMB, BMOYXOBUX PEYOBWMH), OpTO(OCKHATHOI KUCIOTU
Ta optohocatis (BUPOGHMLTBO A06PMB).

MopiBHIOBATM XiMiYHY aKTMBHICTb a30Ty, YepPBOHOrO i 6inoro ocdgopy.
3acToCcoByBaTW 3HAHHA A1 BMOOPY CMOCOOY BUABNEHHA aMOHIaKy,
IOHIB aMOHito Ta opTodhocdaT-ioHIB (Y PO3UMHI).
CknafaTy pPiBHAHHA peakuid, XapakTepHWX AN BYrneut i cuniyito
(B3aeMopia 3 aKTUBHMMMW MeTasiaMu i HemeTanamu, OKCUAaMN MeTaniyHnx
enemeHTiB), Kap6oH(I) okcuagy (B3aEmMOfiA 3 KWUCHEM, OKCMAammu
MeTaNliyHMX enemeHTiB), KapboH(lY) okcnay (B3aemofis 3 BOAOH, OCHOB-
HUMK OKCuaamu, nyramu, Byrneuem), cuniuii(ly) okcungy (B3aemopgis 3
OCHOBHUMMW OKCUZAaMK, lyramun); piBHAHHS peakLiil B3aEMONepeTBOPeHHS
CepefHixX 1 KucAMx KapboHaTiB, TEPMIYHOro pos3knafy KapboHarTiB i
rigporeHkapboHariB, Jo6yBaHHS okcugiB KapboHy B naboparopir.
XapakTepusyBaTw cknag, 6yaoBy i hisuyHi BNacTUBOCTI NPOCTUX peyo-
BUH KapboHy (rpadit, anmas, kap6iH), HanBaxnuBiwi ranysi 3acTocy-
BaHHA anmazsy (y pizanbHuX i WwnigyBanibHUX IHCTPYMeHTax), rpaity (y
BUPOOHMLTBI O/iBLiB, €NeKTPOAIB), aKTUBOBAHOr0 BYTifiNa (B MeAULMHI,
y npoturasax, 418 ouYuLLeHHs Boau), okcugis KapboHy (CO K BifHOB-
HUK, CO2— y BMPOOHMLTBI COAM, LYKpPY, rasoBaHWX HaroiB, HamnoBHHO-
Bay BOrHeracHuKiB), HaTpiin rigporeHkapboHaty, Kap6oHatis Kanbuito Ta
Hartpito, cuniuin(lyY) okcugy (BMpo6GHULTBO CKMa, OyAiBelbHUX MaTepi-
aniBe), cunikaris (CKNagoBi LEMEHTY, Kepamiku, NopuensHu, pifke ckno).
3acTocoByBaTW 3HaHHS ANna BMOGOpPY cnocoby BusABMEHHA Kap6oH(IY)
OKCuAy, KapboHaT- i cunikaT-ioHiB (Y po3umHi).
Ximis

BusHauyaTu HaliBaXMBiLi enemeHTn-opraHoredu (C, H, O, H, 8, P).
PO3pi3HATK 3a XapaKTePHUMW O3HAKaMW HeopraHiyHi W opraHiyHi
CNONYKKN, NPUPOAHI Ta CUHTETUYHI opraHivHi e&>n)M[:




MonekynsipHa 6yfoBa OpraHiYHUX CMONyK.
XiMIYHUIA 3B’30K Yy MOMeKynax OpraHivyHmX

CMOMYK:  eHepris, [OBXWHa, NpPOCTOpPOBa
HanpsM/eHIiCTb, MNONAPHICTb. a-3B'A30K |1 M-
3B’A30K. OfuHapHWiA, KpaTHi  (NoABiViHWIA,

NOTPIAHMIA), apOMATUYHWIA 3B A3KN.

[6puansauia eneKTpoOHHUX opb6iTanein atoma
Kap6oHy; 3p”-, Bp™-, 5/7-ribpnamsauii.

Knacudikauia opraHiyHux cnonyk 3a 0yfoBOH
Kap6oHOBOro naHytora i HasABHICTIO
XapaKTepUCTUYHNX (PYHKLIOHANIbHKX) rpyn.

ABuLLe TOMONOrIT; TOMOMOrK, TOMOOTIYHWUIA
psf, romonoriyHa pisHuus. Knacu opraHivyHmx
CNoNyK. 3aranbHi  (HOPMYIM  rOMOJIOTIYHUX
PALIB | KnaciB opraHivyHMX Cnonyk.

MOHATTA NEPBUHHWIA (BTOPUHHWUIA, TPETUHHWIA,
yeTBepTUHHMI) aToM Kap6oHy.
HomeHKnaTypa opraHiuyHux Cronyk.

fABuwe i30Mepil, i30Mepun, CTPYKTypHa Ta
npoctopoBa (reomMeTpuyHa, abo UMC-TpaHc-)
i30Mepisi.

XapakTepusyBaTW  KpaTHICTb,  MONAPHICTb  abo  HenonsipHICTb
KOBaNeHTHOro 3B’A3KY B MOJIEKy/NaxX OpraHiyHUX Cnonyk, a- i Tr-3s’A30K
3a Cnocobom YTBOPEHHS.

MopiBHIOBATW OfMHapHI, NOABINHI, NOTPIAHI Ta apomMaTWyHi 3B’A3KM 3a
eHeprieto i JOBXMHOK Ta NPOCTOPOBOKD HaNPAMJIEHICTIO.

AHanisyBaTun peakuiliHy 3[aTHICTb OpraHiyHMX CrnoayK i3 pisHUMK
TUNamu 3B’°A3KiB.

BusnavyaTun TMNM ribpmamnsauii Ta NPOCTOPOBY OpIiEHTAUi0 ribpugHUX
eNeKTPOHHMX opb6iTanein atomie Kap6oHy B MoOneKynax oOpraHidyHMx
CMONyK.

KnacudgikyBaTwn opraHiyHi cnonyku 3a 6y[0BOHO KapbOHOBOro NaHutora
Ha HacuyeHi BYINeBOAHI auuKNiYHOT OYLOBU - alKaHW, HEHACUYeHI BYr-
NeBOAHI auMKNiYHOT 6yaoBWU - ankeHW, anKiHW; UMKNIYHI BYrNeBOAHI -
UMKNOa/IKaHW Ta apeHun; 3a HafABHICTIO XapakKTepUCTUYHMX ((YHKLio-
Ha/lbHUX) TPyn Ha CnNupTW, (eHon, rasoreHoankaHu, anbAerign,
Kapb0oHOBI KMC/0Ta, eCTepn, aMiHW, aMiHOKMUCNOTA.

Br3HayaTun roMmonorun ByrfneBoAHIB Ta iX NoxXigHUX.

P03pi3HATM roMONOrivyHi pagu i Knacu opraHiyHmx crosnyk.
YcTaHoBnoBaTH BiANOBIAHOCTI MK MpeACTaBHUKaMU TOMOJIOTTYHUX
PAAIB Ta IX 3aranbHUMKU HOpMyfiamu, Knacamu OpraHiyHMX crnonyk Ta ix
XapakTepucTUyHUMU (PYHKLIOHANIbHUMK) rpynamMu.

Bu3HauaTwn y MoneKynax opraHiyHUX cnonyk pisHoi 6yf0BU MepPBUHHUNA,
BTOPVHHWIA, TPETUHHWIA, YeTBEPTUHHMIA aToMK KapOoHy.
HasvBaTwn opraHiyHi  cnofykn 3a  CTPYKTYPHUMMU
BMKOPUCTOBYKOUMN HOMeHKnaTypy LLUPAC.

CknagaTw CTPYKTYPHI (hOpMynn OpraHiyHMX CNosyK 3a HasBamu 3rigHo 3
HomeHKnatypoto LUPAC.

Bu3HauaTw i3oMepun 3a CTPYKTYPHUMU (OpMYyiamu.

PO3pi3HATU CTPYKTYPHI Ta NPOCTOPOBI (reOMEeTPUYHI, abo LuC- i TpaHc-)
i3omepu. n

YCcTaHoBMoBaTKW BIAMIHHOCTI MK i30MepamMu i romosioraMmu 3a: AKiCHUM
I KINbKICHUM CK/ afom, 6y0BOK MOJEKYIN.

thopmynamu,
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ANKaHu

B3aeMHuiA BNAuB atomiB abo rpyn atomisB y
MOJIeKy/laX OpraHiuyHmX CronyK.

Knacudikayis XiMiYHUX peakuiii B OpraHiyHiin
XimiT  (peakuii  NPUELHAHHSA,  3aMIilLEHHS,
i3omepu3auii).

YcTaHoBMoBaTK 3B’A30K MK OY[0BOKH | BNacTUBOCTAMW OpraHivyHUX
CNOMYK 3 YypaxyBaHHAM Mepepo3nojinly eNeKTPOHHOI TYCTUHW Ha
npuknagax nporneHy (npuegHaHHA ranoreHoBOAHIB Ta BOAM 3rifHO i3
npasuiom B. MapkoBHMKOBA); cnupTiB (MOAIOGHICTL A0 KUCNOT); theHony
(KMCNOTHI BNAaCTUBOCTI, 34aTHICTb 40 peakLiil 3amilleHHs y 6eH3eHOBOMY
KifbLi); HacM4YeHUX OLHOOCHOBUX KapOOHOBUX KWUCNOT  (KUC/OTHI
BNaCTMBOCTI), aMiHiB (OCHOBHI BNacTMBOCTI, 3[aTHICTb aHiNiHy [0
peakuili 3amileHHa Yy 6eH3eHOBOMY KisfbLi).

AHanizysaTun XiMiyHy O6y[OBY OpraHiYHUX CMOMyK, BUKOPUCTOBYHOUU
OCHOBHI nonoxeHHs Teopii 0. byTneposa.

MporHo3yBaTu peakuiliHy 34aTHICTb OpraHiYHUX CronyK, BUKOPUCTOBY-
lOUM MOHATTS NPO B3aEMHUIA BNAUB aTOMIB abo rpyn aToMiB y MOJieKynax.
KnacugikysaTy peakuii 3a y4yaCTHO OpraHiyHuMX Cnonyk (3amilleHHs,
NPVEAHaHHA, BifLLeNeHHS, i3oMepu3auii).

YcTaHOoBMOBATY 3B’A3KM MiX OY0BOKO MONEKY/ OpraHidyHMUX CrofyK Ta
X 3[aTHICTIO BCTynaTy B peakLii NneBHOro tuny.

3.2. ByrneBogHi

3aranbHa (hopmyna ankaHiB, IX HOMEHKATypa,
i3omepis, 6ygoBa Mosiekyn, (i3nYHI Ta XiMIYHI
BNacTMBOCTI, C€nocobu pAobyBaHHs, 3acTocy-
BaHHA.

HasmBaTun nepwi 10 npeAcTaBHWKIB rOMOMOTIYHOrO psAgy ankaHis 3a
HomeHKnatypor LLIPAC.

CknafaTu MONEKYNApHi Ta CTP}KTYpHi (OPMYNU afkaHiB; PIiBHAHHA
peakuiil, WO XapaKTepu3ytTb XiMiYHI BMacTMBOCTI anKaHiB (peakLis
3aMillleHHs Ha NPUKNai XNopyBaHHA MeTaHy, MOBHe OKMCHEHHS a/ikaHiB
ab0 4aCTKOBE OKUCHEHHAI MeTaHy, TepMIYHWIA PO3KNafL MeTaHy, KPeKiHr,
i30Mepu3aLlia ankaHiB), nabopaTopHMii cnocib o6yBaHHA METaHy.
MosicHoBaTK sABuWEe SY?-ribpuam3auii eneKTpoHHUX opb6iTaneil aToMmiB
Kap60oHy B MOfeKynax ajikaHiB.

MopiBHOBATK (hi3nYHI BNAaCTUBOCTI ankaHiB Ha NpuKnagi ix Temneparyp
KUMIHHSA | NNaBNeHHS.

OO6rpyHTOBYBATW 3a/IEXHICTL MIX arperatHum exaHBM 3a HOpPMasibHUX
YMOB, TemnepaTypamu MnaBfeHHA | KWUMIHHA ankaHiB Ta iX BifHOCHO
MO/IEKYNISIPHOKD Macoro; 3[4aTHICTb a/ikaHiB A0 peakuili 3amilleHHs 3a
INeKTPOHHOK 6Yy[0BOKD MOMEKYN, 3aCTOCYBaHHA afnkaHiB (manveo,
nanbHe, PO3YNHHUKN, AOBYBAHHA CaXi, BOAHIO, rasioreHoasikaHiB) iXHiMu
BnactusoCctTaMu.r "~ i ..
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3.2.3.

ANKEHU

ANKiHU

3aranbHa (hopmyna ankeHiB, X HOMEHKNaTypa,
i3omepisi, O6ygoBa MoOneKysn, XiMivHi Bnactu-
BOCTi, Cnocobu [obyBaHHA, 3aCTOCYBaHHS;
AKICHI peakwii Ha NOABIHWNIA 3B'A30K.

3aranbHa opmMyna ankiHiB, TX HOMeHKnatypa,
i3omepis, 6ynoBa MONEKY/; XiMiYHi
BMAacTMBOCTI Ta Crnocobu [obyBaHHS ETUHY,
3aCTOCYBaHHA; SKICHI peakuil Ha NOTPiliHWiA
3B'A30K.

YCTaHOBNOBATU 3B'A3kM MiX 6ya0BOK MOJMEKYN | BAAacTUBOCTAMM
anKaHis.

BusHayaTu CTPYKTYpHi i30Mepu ankeHiB 3a OyAoBOK KapbOHOBOrO
NaHutora, posTallyBaHHSAM MOABIWHOIO 3B’A3KY; MDKIPYNoBi (ankeHu i
LMKNoankaHu) Ta NpocTopoBi (reoMeTpuYHi, abo Uuc-TpaHc-) izomepu.
HasuBaTwn ankeHu 3a HomeHknatypor LUPAC.

CknagaTun MONeKynapHi, CTPYKTYPHI (DOPMY/NIN aNlKeHiB; PIBHAHHS peak-
UM, WO XapaKTepmn3yoTb XiMiYHI BNacTUBOCTI eTeHy Ta nponeHy (peakuii
NPUELHAHHA BOAHIO, rasioreHis, rasoreHOBOAHIB, BOAM; MoniMepusauis,
4aCTKOBe OKWCHEHHS eTeHy Ta MOBHe OKWCHEHHS a/iKeHiB), MPOMWUCNOBI
Ta nabopaTopHi cnocobu pAo6yBaHHA anKeHiB (TEPMIYHWIA  KPeKiHT
aKaHiB, [erifpyBaHHA afkaHiB, gerigparalis HaCUYeHUX OLHOATOMHMX
CNUPTIB, B3aEMOAIA ranoreHoasikaHis 3i CNUPTOBUM PO3YMHOM Nyry,
peakuil ankiHiB 3 BOAHeM), L06yBaHHS eTeHy B nabopatopii.

MosicHoBaTK sABULLe 5/?°-ribpuansauii eneKTpoHHMX opbiTaneil aTomis
Kap60oHYy B MOneKynax akeHis.

3acTocoByBaTU 3HaHHA [Ana BUOOPY CNOCOOY BUSABNEHHA EeTEHY
(B3aemogis 3 6POMHOI0 BOAOI, BOLHUM PO3YMHOM Kaslili nepmaHraHary),
anKeHiB (B3aeMofis 3 6POMHOIO BOOHO).

O6rpyHTOBYBaTM 3aCTOCYBaHHA asikeHiB (BUPOOHWULTBO MOMIETUNERY,
noninponinexy, etaHony, 1,2-4MxN0p0oeTaHy) iXHIMU BNacTUBOCTAMMU.
YcTaHoBNOBaTW 3B’A3KM MK OYy[OBOK Ta 34aTHICTIO a/IKeHiB [0
peakuii NnpuegHaHHs.

AHanisysaTu NpuUeELHaHHA rafioreHOBOAHIB Ta BOAW O MPOMEHY 3rifHo 3
nepepo3noAiioM efleKTPOHHOI TYCTUHW B Monekyni (npasuno B. Map-
KOBHWKOBA).
BusHauaTu CTPYKTYpHi i30Mepy afKiHiB 3a 6y[oBOK0 KapbOHOBOIoO
NaHutora, posTawlyBaHHAM MOTPIAHOIO 3B A3KY.

HasuBaTwu ankiHu 3a HoOMeHKnaTypoto LLIPAC.

CknagaTun MONeKynsapHi Ta CTPYKTYPHi (hopMynu aKiHIB; PIBHAHHSA
peakuili, W0 XapakTepu3ylTb XiMiYHi BMacTMBOCTI aueTuneHy (peakuii
NPUEQHAHHA BOAHIO, TraNOreHiB, rasoreHoBoAHIB, Boau (peakuis M.
KyuepoBa); peakuii 3amillleHHA - B3aEMOAIA 3 HaTpieM, aMOHia4HUM
po3unHoM apreHTym(l) okKcugy; Tpumepwusauisa aueTuieHy, MNoBHe




3.24.

3.2.5.

ApoMaTUYHI
BYT/1€BO/HI.
beHseH

MpupoaHi oxepena
BYI/IEBOAHIB Ta IXHA
nepepobka

3arasbHa QopmMyna apeHiB  rOMOJIOTIYHOrOo
pagy 6eH3eHy. byposa, BNacTMBOCTI, Cnocobu
[00yBaHHA GEH3eHY; MOHATTA NPO apoMaTUyHi
3B’A3KW, OTr-eN1IEKTPOHHY CUCTEMY.

Hathta, npupofgHMii Ta CynyTHIn HadTOBWIA

rasv, BYrinng,
apomarm3sauis

X
HadpTn

cKnaf,  KpekiHr i
Ta HapTONPOAYKTIB.

OKMUCHEHHS a/IKiHIB | YaCTKOBE OKWCHEHHS aueTwusieHy), NpPOMMUCNOBI Ta
nabopatopHi crnocobu pAobyBaHHA aueTuneHy (TEPMIYHMIA  pO3Knag
MeTaHy, B3aEMOAIA KanbLiil aueTuneHigy 3 BOAOK, peakuisd 1,2-
AVXN0pOeTaHy 3i CNMPTOBUM PO3YUHOM Nyry).

OO6rpyHTOBYBATW  3aCTOCYyBaHHA  aueTuneHy (rasoBe pi3aHHA |
3BaplOBaHHA MeTaniB; [06yBaHHA BiHIIX/N0pUAY, MONIBIHINXNOPUAY,
OLITOBOrO anbAerigy), 3yMoB/ieHe M0ro BfacTUBOCTAMM.

MosicHioBaTK sABULWLe 5/7-ribpuansauii enekKTpoHHUX opbiTaneil aTtomis
Kap6oHy B MofieKynax askiHis.

3acTocoByBaTU 3HAHHA [1A BUOOPY CNOCOOY BWABMIEHHS aueTuneHy
(B3aemopis 3 6POMHOK BOAOH, BOAHUM PO3YMHOM Kaniil nepmaHraHary,
aMOHia4YHMM po34YMHOM apreHTym(l) okcuay), ankiHiB, WO MICTATb Y
cknagi mMonekyn C-H 3B’a3ku  (B3aemofis 3 OpPOMHOI  BOZOHO,
aMOHia4YHMM po34nHOM apreHTym(l) okcuay).

MopiBHIOBATMW peakuUiliHy 34aTHICTb eTeHy | eTMHYy B peakuisax
NpUeLHaHHS.

YcTaHoBNoBaTU 3B’S30K MiXK OYA0BOK Ta 3[aTHICTHO aueTuneHy [Ao
peakLivi NpueaHaHHA, 3aMiLLEeHHS.
CknafaTy MONEKYNAPHY Ta CTPYKTYPHY (opMynn GeH3eHY; PiBHAHHSA
peakuiii, L0 XapaKTepu3ytoTb XiMiYHI BMacTMBOCTI OeH3eHy (peakuii
3aMillleHHsa 3a y4acTHO rasioreHiB, peakuil NpUeLHAHHA - TigpyBaHHA Ta
X/I0pyBaHHA (iy), OKWUCHEHHs), [06yBaHHA O6eH3eHy B MPOMMC/IOBOCTI
(KaTaniTMyHe [ferigpyBaHHA rekcaHy, UWK/IOrekcaHy, TpuMmepmsalis
aueTuneny).

PO3pi3HATY HEHacUYeHi Ta apOMaTUYHi BYT/1IEBOLHI.

MosicHoBaTK ABUWE Sp/-ribpuamnsauii eneKTpoOHHUX opb6iTanein aTtomis
Kap6oHy B Monekyni 6eH3eHy, CTIKiCTb GeH3eHYy A0 [Aii OKUCHUKIB Ta
0ro 34aTHICTb A0 peakLiil 3aMiLLeHHS.

MMopiBHIOBATM 3B’A3KM MK atomamu Kap6boHy B Monekynax 6eH3eHy,
a/ikaHiB i a/KeHiB, peakuiliHy 34aTHICTb GeH3eHy," askaHiB i afiKeHiB Yy
peakuifx 3aMillleHHs Ta OKUCHEHHS.

HasusaTw WO4YKTW NepepobKy HapTn Ta KaM’AHOro BYTiNNA.

HasoanTu npuknagn BUKOPUCTaHHA NPUPOLHOT BYrneBoAHEBOT CUPOBUHMK
K mrepeLlla-QpFftiituHnx cnonyk.

3r1fi--0
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Cnnptu

AeToHauiiHa CTilKiCTb  G€H3MHY, OKTaHOBe
yucno;  nepepobka  Byrinng;  npobnemu
[00yBaHHA pigKoOro nanbHOro 3 BYrinna Ta
anbTepHATUBHUX [XKeper.

CknagaTwv PiBHAHHA peakuiil, Wwo BigOyBalOTbCA Mif Yac CnaltoBaHHS
MPUPOLHOrO rasy.

P0o3pi3HATW peakLil, AKi BiAOyBalOTLCA Mif Yac KPeKiHry Ta apomartm3auii
BYI/IEBOLHIB.

MopiBHIOBaTM [eTOHaUiliHy CTIAKICTb OEH3UHIB 3 YypaxXyBaHHAM iX
OKTaHOBUX YnCe.

3.3. OKCUTEHOBMICHI OpraHi4Hi cnonyku

XapaktepuctuyHa  ((hbyHKUiOHanbHa)  rpyna
cnuptiB. Knacudiikauis cnupTie.  3aranbHa
(hopmyna OLHOATOMHUX HaCUYEHUX CMUPTIB.
ByfoBsa, HOMeHKNaTypa, i30Mepis, BNacTUBOCTI,
Cnocobu fobyBaHHS Ta 3aCTOCYBaHHS. MOHATTA
Mpo BOAHEBUIA 3B’A30K.

Bu3HauaTu CTPYKTYpHi i30Mepu OLHOATOMHUX HaCUMYeHWX CnupTiB 3a
O0y[0BOK Kapb60OHOBOro naHutora, posrallyBaHHAM rigpOKCUNbHOT rpynu
Ta MDXKNacoBi i3omepu (eTepn).

Ha3uBaTu O0LHOATOMHI HacWyeHi CNUPTU, a TaKOX ETWIEHI/IKOMb |
rniyepon 3a HomeHknatypoto LLUPAC.

KnacudcpikysaTun cnvpty 3a 6y0BOt0 KapbOHOBOro flaHLora - HacuyeHi,
HeHacu4eHi, 3a KifIbKICTHO TifPOKCUAbHMX Tpyn - OAHO- i 6araToaToOMHi,
3a npupogoto atomis KapboHy, 3 AKMMM CnonyyeHa rifpoKcuibHa rpyna,
- NepPBWHHI, BTOPUHHI, TPETUHHI CNUPTHK.

CknafaTy MONEKYNApHI, CTPYKTYpHI opmynn cnupTis; PiBHAHHSA
peakuidi, WO Bigo6bpaxatoTb  XiMiYHIi  BMACTUBOCTI  HAaCMYEHMX
OHOATOMHUX CNUPTIB | rniuepony (peakwyii 3aMilleHHSA - B3aeMOfis 3
aKTUBHUMM mMeTanamu, rafnoreHoBOAHAMMN, ecTepudikauis,
MIDXMOJSIEKYNIAPHA AerigpaTalis, BHYTPiLLHbOMOMIEKYNIApHA Aerigpatauis,
4aCTKOBe Ta MOBHe OKWCHEHHS), MPOMUCNOBI cnocobu [obyBaHHA
meTaHony (i3 CMHTes3-rasy), eTaHony  (rigpatauieto  eTeHy,
(hepMeHTaTUBHUM  OPOAIHHAM TNIHOKO3W, BIJHOB/IEHHAM eTaHaMo) |
nabopaTopHi cnocobu fo6yBaHHA cnupTiB (rigposi3 rasioreHoasKaHiB).
XapakTepusysaTu cknag i 6yfoBy MONEKy/n OLHOATOMHWX HacUMYeHUX
CnupTIB.

OO6rpyHTOBYBAaTU 3aCTOCYBaHHA eTaHONy (L406yBaHHA OLTOBOI KWC/OTW,
LIeTMNOBOro eTepy) Ta MeTaHony (fobyBaHHA (hopmanbgerigy) TXHiMu
BN1IACTUBOCTAMMU.

MopiBHIOBaTY (Di3NYHI BNACTMBOCTI (TeMnepaTypu KUMiHHA, PO3YMHHICTb
y BOfi) O4HOATOMHWX HACUYeHWX CNUPTIB |1 BIANOBIAHWX asIKaHiB,
MeTaHoNy, eTaHony,” €eTWNEHI/IKOMO M Ta  [Nileposly;  aKTUBHICTb
OLHOATOMHWX HACUYEHUX CMUPTIB, BOAM | HEOopraHiYHUX KUCNoT Yy
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3.3.3.

deHon

Anbferigm

ETuneHrnikonb Ta rniuepon sk npeacTaBHUKM
6araToaTOMHMX CNUPTIB; fAKICHA peakuis Ha
6araToatoMHi CrMpPTW.

®opmyna qeHony. bynosa monekynu qeHony,
XapakTepuctnyHa (PyHKLiOHanbHA) rpyna B
Hili; BNacTMBOCTI, [00YBaHHSA, 3aCTOCYBaHHS;
AKICHI peakLil Ha (eHoT.

3aranbHa  opmyna  anbfgerigis.  byposa
MONeKYN anbferifis, XxapakrepuctmyHa (pyHk-
LioHanbHa) rpyna, HOMeHKnatypa, i3omepis,
BNIACTUBOCTI, f,OOYBaHHSA, 3aCTOCYBaHHS; AKICHI
peakuii Ha anbgerigHy rpyny.

peakuisx 131yXHUMU MeTaamu.
YCTaHoBMOBATU 3B’A3KM MDK  €/IeKTPOHHOK  OY[0BOKO  MOJIEKY/
O4HOATOMHMX HACUYEHMX CMUPTIB Ta IXHIMU QI3UYHUMU | XIMIYHUMU
B/IACTUBOCTAMMU.

CknagaTu PiBHAHHS peakuiil, wWo Bifob6paxatoTb XiMiYHI BMACTUBOCTI
eTUNeHrNiKoMo Ta rnidepony (B3aemogia 3  Hatpiem, Kynpym(ll)
rigpokcugom (6e3 3anucy PIiBHAHHA peakuii), MNOBHe OKUCHEHHS);
rniyepony (B3aeMOAisi 3 HITPATHOK KWUC/IOTOK, BULLMMU HACMUYEHUMU Ta
HeHacM4yeHMMU  KapOOHOBUMW  KMUCNOTaMu);  A00OYBaHHA  [/iLepony
(oMUNEHHS XKMpiB).

YcTaHoBMoBaTU 3B’A3KM MK OyA0BOKD MOfeKyn 6aratoaTOMHMX
CNUPTIB Ta iX BNaCTUBOCTAMMN.

3acToCcoByBaTM 3HAHHS 415 BUOOPY CNOCOOY BUABMEHHA GaraT0aTOMHUX
cnupTie (B3aemogis 3 Kynpym(I) rigpokcmaom).

CknagaTun MONeKyNsapHy, CTPYKTYpHY (opmynn (eHony; pPiBHAHHSA
peakuiin, WO Bigo6paxalTb XiMiYHI BMacTMBOCTI heHony (peakuii 3a
yyacCTH TiJpPOKCUILHOT Tpynu - B3aEMOMid 3 HaTpieEM, HaTpil
rigpoKCcMAoM; peakuil 3a y4yacTio OeH3eHOBOro KinbUA - B3aEMOAiA 3
OPOMHOK  BOAOH, HITPaTHOK  KWUCNOTOK), #oro [obyBaHHA B
NpPOMKUCAOBOCTI (rigponi3 X/10po6eH3eHy).

OO6rpyHTOBYBaTW B3aEMHMWI BNIMB FiAPOKCUILHOT rpynu i GeH3eHOBOrOo
KinbLUa B MONeKyni eHony.

MMopiBHIOBATW KWUCMOTHI BNAacTMBOCTI CNUPTIB, (DeHoNy | KapboHaTHOI
KNCNOTW; 34aTHICTb 6eH3eHy i (heHONy A0 peakLuiil 3aMillleHHS.
YcTaHoBMtoBaTW 3B’A3KM MiXK OyAOBOK MOMEKynu deHony i 1oro
BNIACTUBOCTAMMU.

3acTocoByBaTM 3HaHHS An1s BUOOPY CNOcoby BUABMEHHA (heHONy
(B3aemogis 3 pepym(111) xnopmuaom, 6POMHOIO BOAOHD).

BusHayaTu CTPYKTYpHi i30mMepu anbferifis 3a 6ynoBoH0 KapboHOBOro
naHuora.

HasnBaTwu anbgerigm 3a HomeHknatypoto LLIPAC.

HasoanTwu 3aCTOCyBaHHS eTaHanto (gobyBaHHS oL, OBOI
KUCMOTWN, €TUNOoBOr©® CNUPTY) Ta MeTaHanto (4o6yBaHHA QopmaniHy,
YPOTPOMiHY) TXHIMW BaCTUBOCTAMMN.
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Kap6oHoBI KMUCNOTK

XapakTepucTuyHa (PyHKuUioHanbHa) rpyna
KapboHoBUX KucnoT. Knacudikayis kapboHo-
BUX KUCNOT. 3arasibHa (hopMyfia Hacu4yeHux
O4HOOCHOBHMX KapbOHOBUX KMCMOT. bypaosa,
HOMeHK/aTypa, i30Mepis OLLHOOCHOBHUX
Kap60OHOBUX KWCMOT, BMACTUBOCTI, J06YBaHHS,
3aCTOCYBaHHS.

CknaflaTu CTPYKTYPHI (hOpPMYNIM MONEKYN anbferifiB Ta iX CTPYKTYPHUX
i30MepiB; PIBHAHHA peakuiin, wWo BifobpaxatoTb XiMiYHI BNACTMBOCTI
anbferigis (BiAHOBNEHHS, YaCTKOBE OKUCHEHHS), A00OyBaHHA eTaHaslo B
npomucnoBocTi (rigpatauieto auetuneHy 3a peakuieto M. Kydyeposa) i
nabopartopii (OKUCHEHHAM eTaHoNy).

3acTOoCOBYBaTM 3HAHHA A/14 BMOGOPY Crnocoby BUAB/EHHS anblerifis 3a
AKICHUMU peakLisiMy - B3aEMOJIA 3 aMOHia4HMM po3ynHOM apreHTym(l)
okenay, kynpym(Il) rigpokcmugom.

Bn3HayaTu CTPYKTYpHI i30Mepu HacU4yeHUX OAHOOCHOBHUX Kapb6OHOBUX
Kucnot 3a OyfoBOK KapbOHOBOro /faHutora, MIKKIAcoBi izoMepu
(ectepn).

HasuBaTwu 3a HoMeHknaTypot LUPAC HacuuyeHi 04HOOCHOBHI KapbOHOBI
KICNOTW, [faBaTW TpuWBiaZbHI Ha3BM NeplwrM TPbOM OLHOOCHOBHUM
KapboHOBUM KMUC/IOTaM.

KnacudikysaTun KapboHOBI KMCNOTU 3a OYL0BOKO KapbOHOBOro naHLuora
(HacuyeHi, HeHacuyeHi), KinbKicTiO KapboKcunbHUX rpyn (04HO-, ABOX-
OCHOBHI) i KifIbKiCTHO aToMiB KapboHy B X MonieKynax (H/KYi, BULL).
CknagaTu (opMynu CTPYKTYPHUX i30MepiB HacUYeHUX OAHOOCHOBHUX
KapOOHOBUX KWCMOT; PIBHAHHA peakuid, Lo Bigo6paxalTb XiMiyHi
BNIACTUBOCTI KapbOHOBMX KWUCNOT (B3aEMOAIA 3 aKTUBHUMU MeTanamu,
OCHOBHUMW OKCMZamu, OCHOBamu, CONMAMU KapbOHATHOT KKCNoTw,
cnupTamun);  PiBHAHHA  peakuiin [oOyBaHHSA MeTaHOBOI  KMCNOTU
(OKMCHeHHS meTaHy, B3aeMogis Kap6oH(M) okcmAay 3 HaTpi rigpoKcMaom
i3 nojanbllo Ai€l0  XNOPMAHOT KUCAOTM) Ta eTaHOBOI  KWUCNOTK
(OKMCHeHHA ByTaHy, eTaHONy, eTaHaNto).

O6rpyHTOBYBaTM  3[aTHICTb  HWKYMX  KapbOOHOBUX  KWUCMOT [0
eNeKTPONITUYHOT Aucouialii, a TX po3yUnHIB — 3MiHIOBaTU 3abapB/ieHHS
iHAMKaTOpiB; 0CO6/MBI  XIMIYHI BMACTMBOCTI  METAHOBOT  KWUCNOTU
(3maTHICTb [0 OKWUCHEHHA - B3aEMOAI 3 aMOHIaYHWM PO3YMHOM
apreHtym(l) okemgy, kynpym(I1) rigpokcmaom). .
MopiBHIOBATW (Pi3NYHI BNAacTUBOCTI (TeMNepaTypu KUMiHHA, PO3YMHHICTb
y BOfi) HacCMYeHUX OJHOOCHOBHMX KapOOHOBX KWUCNOT I O4HOATOMHUX
HacM4eHUX CNUpPTIB; KMUCNOT«! BNacrnBocTi KapObOHOI3NX KUCMOT B MeXax
roMosiorivyHoro pag”, a Takox 3 cnuptamu, (PEHONIOM | HeopCaHiYHUMU



3.3.5.

3.3.6.

EcTepu. XKupu

Byrnesoan

3aranbHa (opmyna  ecTepiB  Kapb60OHOBMX
Kucnot. bypaoBa, HOMeHKnaTypa, i30Mepis,
B/1IaCTUBOCTI, 406YBaHHS, 3aCTOCYBaHHS.

Xupn - ectepu rnidepony i BULLMX
KapboHoBMX KuCNoT. Knacudikauia xupis,
BNacTMBOCTI, f00yBaHHA, 3acToCcyBaHHA. Muna
| CUHTETUYHI MUIAHI 3aco0M.

Knacugikauis BYI/1€BOLIB; cKnag,
MONeKYNApHI  POpMynu rNOKO3U, (PYyKTO3Nn,
caxapo3u, KpoXMasto i Lefitono3n; CTPyKTypHa
(hopMyna  BIAKPUTOI  hopMM  MONEKYNN
r/IIOKO3KN; BMACTUBOCTI  FNHOKO3KU, Caxaposu,
KpOXManto i Lenonosn; AobyBaHHA TNHOKO3W,
BMPOOGHULTBO caxapo3n i KPOXmasto; SAKICHI
peakuil AN BU3HAYEHHS TNIHOKO3M | KPOXMaso;
3aCTOCYBaHHS rNIOKO3W, KPOXMato, LietoN03u.

K1cnoTamu.
YCTaHoBNOBATW 3B’A3KM MDK €/IeKTPOHHOK Oy[0BOK MOMeKyn i
(Mi3NYHUMK Ta XIMIYHMMUW BACTUBOCTAMMU KapbOHOBUX KUCMOT.
Bu3HayaTu CTPYKTYPHI i30Mepn ecTepiB KapOboOHOBMX KUCNOT 3a 6y/0BOHO
KapboHOBOro /flaHutora, MiXKNacoBi i3omepn (KapbOHOBI  KWUCNOTH);
CTPYKTYPHi (hOpMynu XUpiB - TPUONEIHY, TpUCTeapuHy; Gopmynmn conei
nasibMiTUHOBOT | CTeapMHOBOT KMUCNOT.

HasusaTw ecTepu 3a HoOMeHKnatypoto LUPAC.

KnacnikyBaTu XX1py Ha TBapUHHI | pOCIMHHI; TBEPAi | piaKi.

CknagaTwv PiBHAHHA peakuili YTBOpPEHHS ecTepiB (ecTepudikauis) i ix
rigponisy; PpIiBHSHHS peakuiil, fKi BigobpaxatTb BNACTMBOCTI >KUPIB
(omMuneHHs, rigpyBaHHS).

YcTaHoBntoBaTW  3B’A3KM  MIDK  CKNagom,
B/IACTUBOCTAMM Ta 3aCTOCYBAHHAM XUPIB.
3acTocoByBaTU 3HAHHA AN BMOOPY CNOCOOY BUSABNEHHA HEHaCUYeHUX
PiAKNX XUpiB (B3aeMofif 3 6pOMHO0 BOAOHO).

6yp,OBOl0 MONEeKyn,

PO3pi3HATN MOHO-, K- Ta Nonicaxapuau.

HaBoguTwu npuknagu 3aCTOCYBaHHSA T/1H0KO3M, KPOXmanto (BUPOOHMLTBO
eTaHony) Ta uentonosn (fobyBaHHS LWITYYHOrO aueTaTHOro LLUOBKY)
IXHIMW BNacTMBOCTAMMU.

CknagaTwn piBHAHHA peakuiil, WO BigobpaxatoTb XiMiYHI BNACTUBOCTI
rNOKO3N (NOBHE | YaCTKOBE OKWCHEHHS, BIAHOB/IEHHA, CMMPTOBE Ta
MOJIOYHOKKCNE OpofiHHA, ecTepudikauif, B3aemogisa 3  Kynpym(I)
rigpokcmaom 6e3 HarpiBaHHA (6e3 3anucy piBHAHHA peakyil) Ta 3
HarpiBaHHsAM), caxapo3u (MOBHE OKWCHEHHA, Tigponi3, YTBOPEHHSA
caxapariB), Kpoxmanto (KUCMOTHWIA Ta (epMeHTaTUBHMIA Tigponis) i
Lentono3n (MoBHE OKWCHEHHA, Tiaponi3, ectepudikauyis - YTBOPEHHS
TpuaueTaTty Ta TPUHITPaATy Lenno3n), hoToCUHTesY.

YcTaHoBntoBaTU MOAIGHICTL | BIAMIHHICTL KPOXMasto Ta Le/too3n 3a
CKnagom, 6yf0BOKO MOMEKYN | BNacTUBOCTAMMU. "

3acTocoByBaTW 3HaHHA [ANF BMOOPY CNOCOBY BUSABNEHHA T/1IHOKO3M
(B3aemofia 3 amoHia4HUM po3ynmHOM apreHTym(l) 4 cupgy, peakuii 3
Kynpym(I1) rigpokcmaom) i Kpoxmanto (B3aemogisi 3 Hogom).

3.4. HiTporeHoBMiCHI opraHiuHi cnosiyku
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3.4.1.

3.4.2.

AMiHN

AMIHOKUCNOTHU

Binku

CUHTeTUYHI
BUCOT OMOJIEKYNAPHI
PEYOBUHM i
nonimepHi

XapaktepuctuyHa ((pyHKUiOHanbHa)  rpyna
amiHiB. Knacugikauis amiHiB. HomeHknatypa,
i3omepis, OygoBa, BIacTUBOCTI,  Cnocoou
L,00YBaHHA Ta 3aCTOCYBaHHS.

Cknag i ©6yaoBa MOMeKysn, HOMeHKMaTypa.
B1ACTUBOCTI, [06YBaHHS, 3aCTOCyBaHHA
amiHOKUCNOT, TTOHATTA nNpo  aM(OTepHICTb
amiHOKMCNOT, 6INONApHWUIA  1AOH; an-, Tpu-,
noninentTuan, NenTMAHWIA 3B’A30K (MenTugHa
rpyna aTtomis)

BygoBa 6inKiB, X BNacTMBOCTI, 3aCTOCYBaHHS,
KONbOPOBI peakuii Ha 6iNKK.

Bu3HauaTu CTPYKTYpHI (opMynn i30MepHUX amiHiB 3a 06yLoBOKO
Kapb0OHOBOr0 NaHLtora, NosIoKEHHAM aMiHOTpynu Ta MiXXKBUAOBI i30Mepy
(NepBWHHI, BTOPUHHI, TPETUHHI aMiHN).

HasusaTwu amiHK 3a HOMeHKnatypoto LLUPAC.

KnacucpikypaTi amiHM K NOXiAHI amoHiaky (MepBWHHI, BTOPUHHI i
TPeTUHHI) Ta 3a 6y0BOK0 KapbOHOBOro faHLtora (HacuyeHi, apomMaTuyHi).
CknafaTu PiBHAHHA peakuii, WO BigobpaxatoTb XiMiYHI BAacTUBOCTI
HacM4yeHMX amiHiB $SK OpraHiYyHMX OCHOB (B3aemofis 3 BOJOlO,
HeopraHiyHMMKM  KUCNOTamu;  rOPiHHA);  aHiniHy  (B3aemogisa 3
HeopraHiYHUMW KMUCNOTaMu, OPOMHOIO BOAOK); A06YBaHHA aHifiHy
(BiHOBNEHHSA HITPOGEH3eHY - peakuis M. 3iHiHa).

OO6rpyHTOBYBAaTW OCHOBHI BNACTMBOCTI HaCMUeHWX aMiHIB Ta aHiniHy;
3MEHLUEHHA OCHOBHMWX BNacTUBOCTEN i 36i/bLUEHHS peakLUiiiHOl 34aTHOCTI
aHiNiHy B peakuisix 3aMilleHHs.

MopiBHIOBATM OCHOBHI BNacTUBOCTI aMOHiaKy, MepBUHHUX, BTOPUHHUX,
TPETUHHUX HAaCUYEHUX aMiHIB Ta aHifiHy.

Ha3usaTwu amiHOKMCNOTK 3a HOMeHKNaTypoto LLUPAC.

CKnagaTu CTPYKTYPHI hopmMynn HanpoCTilnMX aMiHOKUCAOT - FAiUMHY
(amiHoeTaHOBOT), anaHiHy (2-amiHONMPOMAHOBOT); PIBHAHHA peakuiil, Lo
Bif0OpaxXatoTb XiMIYHI BNacTUBOCTI aMiHOKMCNOT Ha NpuKnagi B3aeMoaii
aMiHOeTaHOBOI KACNOTKU i 2-aMiHOMPONAaHOBOT KUCMOTU 3 HeOPraHiYHMMU
KMCnoTaMmu, OCHOBaMW; YTBOPEHHS Au1-, TPU-, MONINENTUAIB.
O6rpyHTOBYBaTM aM(OTEPHICTb amMiHOKMCNOT, YTBOPEHHS 6inonsapHuX
OHIB.

MopiBHOBaTK 3a OyA0BOK MOMeKyn i XiMiYHMMWU BNacTUBOCTAMMU
aMiHOKMUCNIOTY 3 KapOOHOBMMM KUCNOTaMMK Ta amiHaMu.
XapakTepu3ysaTu npoLecu rigponisy, geHarypadii 6isKis.
3acTocoByBaTuM 3HaHHA [And BWMOOpPY CMocoby BUABMEHHA OiNKiB
(kcaHTONpOTETHOBA Ta 6iypeToBa peakLir).

3.5. CUHTETUYHI BUCOKOMONEKYIAPHI PEYOBUHM | NONIMEPHI MaTepiasn Ha iX OCHOBI

MOHATTA NPO noniMep, MOHOMep, efleMeHTapHy
NaHKy, CTyMiHb noniMepw:;auii. Knacugikayis
BUCOKOMOJIEKY/IAPHUX PEYOBUH; CMOCOBU CUH-
Te3y BMCOKOMOJIEKYNAPHUX PevyoBuH; 6yzoBa i

KnacugikyBaTun noniMepn 3a LWAAXOM OLEPXK3HH»--TTPUPOAHI, LUTYYHI,
CUHTETUYHI);  BIAHOLEHHAM [0  HarpiBaHHA  (TepPMOMrCTUYHI,
TepMopeakLiliHi); 6yf0BOK (NMiHINHI, po3rany>eHi, ciTyacTi).

CknagaTwu peakuin  nonimepusauii 3 YTBOPEHHSAM



MaTtepianun Ha ix
OCHOBI

BcTaHoBNEHHA

FreHeTUYHNX

BNacTUBOCTI nonimepis; TepmMonnacTUyHi
nonimMepun i njacTtmacu Ha iX OCHOBI; MOHATTS
NMpo HaTypasibHi i CUHTETUMYHI  KayuyKw,

CUHTETUYHI BOJIOKHA; 3HA4YeHHSA nofimepis Yy

CycnifibHOMY rocrnojapcTsi Ta nooyTi.

HaBaXKMBILLMX MoNiMepiB (rMonieTuneHy, NoninponisieHy, NoaicTUpeHy,
nonisiHiNxsaopuay, Tedh/I0HY, theHoNopManbaerigHuUxX cmon,
noniizonpeny, NonidyTagieHy, KanpoHy, naBcaHy).

P03pi3HATK cnocobu yTBOPEHHSI BMCOKOMOMEKY/SAPHMX CNOAyK (peakuii

nonimepusauii Ta NnonikoHAeHcauir).

MopiBHIOBATMN BIACTUBOCTI MPUPOAHUX (6aBOBHA, /IbOH, LUOBK, BOBHA),
WTYYHMUX (WITYYHUA aueTaTHUIA | BICKO3HWI LWIOBK) Ta CUHTETUYHUX
BO/IOKOH (KarpoH, NnaBcaH).

YCcTaHoBNOBATY 3B’A3KM MK BMacTUBOCTAMM Ta 3aCTOCYBaHHAM
nonimepis.

3.6. Y3aranbHeHHA 3HaHb NP0 OpraHiyHi cnonyku

3B’A3KIB MK pi3HMMMK  Knacammu

OopraHivyHuX crnosiyK, MK opraHiyHMMM Ta HeopraHi4YHUMK CrosTyKamm

4.1. Po3B'a3yBaHHA
3agad 3a XiMivyHUMKn
hopmynamu i Ha
BMBEAEHHS

(hopMy i1 CMOJTYKMN

4.2. BupaxeHHs
KiNbKICHOro cknagy
PO3UMHY (CyMiLLi)
4.3. Po3B'a3yBaHHA
3ajad 3a

PiBHAHHAMU

4. ObyncneHHsa

dopmynn - ansa 064YNCNEHHA KifIbKOCTI
PEYOBMHN, KIiNbKOCTI 4YacTMHOK Yy MEBHiIi
Ki/IbKOCTI PeYOBMHM, MACOBOT YaCTKN efleMeHTa
B cnonyui, BiIHOCHOI FYCTUHM rasy, MacoBoil
(06'eMHOI) YacTKM KOMMOHEHTa B CyMiLli,
BUBeLeHHA (hopMynu CMNoOJyKM 3a MacoBUMU
YacTKaMu efleMeHTiB

MacoBa yacTKa poO34YMHEHOT PEYOBUHMU

ANropnTMi: po3B'A3KYy 3agay 3a PiBHAHHAM
peakuil; BIAHOCHMI BMXiA NPOAYKTY peakLuii

MopiBHIOBATM XiMiUHI BNacTUBOCTI OpraHivYHMX CNONYK Pi3HUX Knacis.
YCcTaHoBNOBATH 3B’SA3KM MK CKIafoM i XiMIYHUMW BNacTMBOCTAMM
opraHiyHMX CNoNykK Pi3HUX KnaciB, MiXK opraHiYHMMMK Ta HeopraHiYHUMMU
CMOJIYKaMW; TeHETUYHI 3B’A3KM MK OpraHiyHMMu Ta HeopraHiyHumu
cnosyKamu.

CknagaTw piBHAHHA peakLiil — B3aEMOMNepeTBOPEHb OpraHivyHMX CnonykK
Pi3HUX KJ/aciB.

B XiMiT

O6uncnoBaTU BIGHOCHY MOMEKYNAPHY Ta MOMSPHY Macu PevOBUHW;
Ki/IbKICTb YaCTUHOK Yy MEeBHIN Ki/IbKOCTI PEYOBUHM, Maci pPeyvyoBUHMU,
06’emi rasy; 06’eM gaHoi mMacu abo KifIbKOCTi peyoBUHM rasy 3a H. Y.;
BIIHOCHY TYCTMHY rasy 3a iHLIMM rasom; MacoBi Ta 06’eMHi (4719 rasis)
YaCTKM PeYOBUH Y CYMilLLi; cepefHI0 MOMISPHY Macy CyMillli rasis; MacoBy
YacTKy efleMeHTay cnonyui 3aii ghopmynoto.

YcTaHoBnoBaTK XiMiuHYy (OpMyny CNOAYKM 3a MacoBMMM YacTKammu
e/IeMeHTIB, L0 BXOAATb A0 iT cKnagy.

O6uncnoBaTU MacoBy 4YacTKy PO3YMHEHOI PEYOBWMHW B PO3YMHI, Macy
(06’eM) pO34MHY Ta PO3UMHHMKA, Macy PO3YMHEHET Pe3BBUHN.
BrkoHyBaTM obuncneHHa  ans NPUroiy™iaHHs ¢ PO3YUNHIB i3
KpWCTanorigpaTis. Tyt w !

O6uncnoBaTK 3a PIBHSAHHAM XiMiYHOT peakLuii macy, 06'em (ans nasy) abo
KifIbKICTb 0€YOBMHW OeareHTy abo nooaykTy 3a BigOMOK 'Macoto.

[06’emom (anOwayl™HOB KiNbKIiCTIO PEHOBMHW [HLUOrY peareHTy a6o

;na'io N



peakLiiii npoaykTy; BIIHOCHAA BuXif NpoayKTy peakuii.
YcTaHoBntoBaTU XiMiYHY (hOpMyny PevyoBUHW 3a KiIbKICHUMU JaHUMU
Mpo peareHTn i NPOAYKTU peakuil.
BukoHyBaTW 06UYMCNIEHHSA, AKLLO PEYOBUHU MICTATb AOMILLKM ab0 HasBHI
B Ha[/INLLKY.
Po3Bs'asyBaTy KoMOiHOBaHi 3agadvi (MOEAHAHHSA He Oifble ABOX
anropuTmie).



YMOBHI NO3HAYEHHSA:

Tabnuusa po3YMHHOCTI OCHOB, KUC/IOT, aM(OTEPHUX FiLPOKCUAIB i coneil y Boai 3a 20-25 °C
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Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (H2) Cu, Ag, Hg, Pt, Au



HalinowwupeHiwa Ha3Ba peyoBUHU

abo cymiwi
KyxoHHa (kam’sHa) cinb
KaycTuyHa cofa, igKuii Hatp
KanbunHoBaHa cofa
KpucTtaniyHa coga
MuTtHa (xapyoBa) cofa
HaTtpinHa cenitpa
KaniliHa cenitpa
AmMiadHa cenitpa
HawaTtunp
MoTaw
Kpeliga, mapmyp, BanHsK
HeraweHe BanHo
[aweHe BanHo
BanHAHa Boga
BopHa KucnoTta
KopyHa
FemaTtunT (3ani3Ha pyaa)
MarHeTnT (3ani3Ha pyaa)
CBUHLEBUIN CYpPUK
CipyaHa Kucnota
Oneym
rinc
AnebacTp
Cyxui nig,
CipkoBOA€eHb
Cipuuctunin ras
YagHwii ras
a3, wo 3Becense, 3aKUC a3oTy
Mipwut

XimiyHa dhopmyna peyoBmnHu abo
KOMMOHeHTa (KOMMNOHEHTIB) cyMiLli
NaCl
NaOH
NaiCOs
blarCO3-FOHroO
NaHCOa
NaNOs
KNO3
NH4NO3
NH4CI
K2CO03
CaCOs
CaO
Ca(OH)2
Ca(OH)r (BogHW PO34YnNH)
H3BO3
Al203
PerOs
Pe304
Pb304
H2S04
po3umH SO3 y H2S504
CaS04 *2H20
CaS04 *1/2 H20
CO2 (tBepgnin)

H2S
S02
(640)
N20
PeS2

HalnowwupeHiwa Ha3Ba Pe4oBUHU

abo cymiwti
MigHuIn Kynopoc
3ani3Hunii Kynopoc
lNipka cinb
AntoMoKanieBsu ranyH
Mepeknc BOAHIO, Neprigponb
MopaHa HacTosHKa
HawaTtupHuini cnupT, amiadyHa Boga
XNopHe BarnHo
Po3unHHe ckno
KpemHi (HaniBNpoBigHWK)
KBapL, KBapLeBunin Nicok
FNHa, rMnMHo3em, KaoniH
Ckno (BiKOHHE)
Manaxit
XnopHa Boja
BpomHa Boga
BepTtoneTtoBa Cinb
A30THa KucnoTa
ConaHa KucnoTta
MnaBukKoBa KMcnoTa
Nanic
MapraHuiBka
Kap6ig, Kanbuin kapbig
dochopHMIA aHTigpug
MpocTuii cynepdgocgar
MopaBiliHMI cynepdocgart
MpeyunniTar
CeyoBunHa
Amodoc

HalinowmpeHiwi Ha3BW Ta CKNag fessKUX HeopraHiyHMX PeyYoBUH, CyMilleid Ta MiHepanis

XimiuHa hopmyna pe4oBUHU abo
KOMMOHeHTa (KOMMOHEHTIB) cyMmiLli
CUSO4 *5H20
PeS04 «7H20
MgS04 ®*7H20
KALS04)2-12H20
H202 (BoaHW PO34UnH)

12 (cnnupTOBUIA PO3YMH)
NH3 (BOAHWIA PO3YUNH)
CaCl(OCl), abo CaOCb
Ha28i03

S

Sio2

Al203 «28102 «2H20
Na20 «CaO «63i0r
(CnoOH)2CO3

Cl2 (BOAHMI PO34YMH)
BIr2 (BogHni po3umnH)
KCHO3

HNO3

Hel (sogHuii po3umnt)
HP (BogHWI poO34nH)
AgNO3

KMTIo4

CaCr

P205

Ca(H2P04)2 ®*H20 "NCaS04 *2H20
Ca(H2P04)2 BH jo -
CaHPO0O4 *2H20

CO0 (NH2)2
NH4H2P04 + (NH4)iHP04



HannowmnpeHiwi Ha3Bu Ta CKNaj fesaKnX opraHiyHnX peyoBUH Ta CyMilLiei

HalinowwnpeHiwa Ha3Ba peyoBuHU abo - o . .
XimiuHa hopmyna HalnowwnpeHiwa Ha3Ba pe4oBUHU XimiuHa opmyna

CyMmiLli
60N10THUI a3, pyAHUKOBWIA ras CH4 kap6onoBa KucnoTa, heHon C6H30H
i3o06yTaH (CH3)2CHCHS3 nikpuHoBa KMUcnoTa 2,4,6-TpuUHIiTpodeHON
i3oneHTaH (CH3)2CHCH2CH3 MypalwmnHa KucnoTa, popmMmiaTtHa KucsoTa HCOOH
HeoneHTaH (CH3)4C oLTOBa KMUC/0Ta, aleTtaTHa KucoTa CH3COOH
i300KTaH (CH3)3CCH2CH(CH3)2 nponioHoBa KMUcnoTta, NponioHaTHa kKucnora CH3CH2COOH
MeTMNeHOoBa rpyna -CH2- HaTpi dpopmiaTt HCOONa
giapreHtym(l) auetTuneHin AgC=CAg MarHin popmiaT, marHii gndgopmiar (HCcoo0)2Mg
AVHATPIN aueTuneHig blaC~Cbla HaTpili aueTaTt CH3COOKa

OVBIHIN CH2=CH-CH=CH?2 KanbLii aueTart, KanbLii giayertart (HCo00)2Ca

izonpeH CH2=C(CH3)CH-CH2 MOS0YHa KNUC/0Ta, NakTaTtHa KucnoTa CH3CH(OH)COOH
MeTUNXa0pug CHs3Cl L aBneBa KuUc0Ta, oKcanaTHa KucnoTa HOOC-COOH
eTUNxXnopug C2H5CI AVHaTpin okcanat blaOOC-COOMa
nponinxnopua CH3CH2CH2ClI MeTundgopmiat HCOOCH3
isonponinxnopup, (CH3)2CHC1 eTundgopmiar HCOOC2H5
xnopogopm CHCI3 MeTunaverar CH3COOCH3
rogocopm CHI3 eTunauerar CH3COOC2H5
BiHiNnXxnopupg, CH2=CHC1 HaTpii meTunar CH30Ka

METUTOBUIA CNUPT, AEPEBHUN cnnpT CH3OH HaTpi eTnnat C2H50Na

eTUNOBUI CANPT, BUHHUIA cnupT C2H50H rMIOKOHOBA KucnoTa HOCH2(CHOH)4COOH
nponinosuii cnupTt CH3CH2CH20H copoiTt HOCH2(CHOH)4CH20H
isonponinoBuin cnupT (CH3)2CHOH caxapHa KucnoTta HOO €C€I7IOH)4COOH
OVMEeTNNOBUIA eTep CH30CHS3 KanbLin caxapart CirHrrouyCaO
AieTunosuii etep, gietunosuii egip C2H50C2H5 rniynH, amiHoOLTOBa KMUcNoTa wieHrCcWwH
MypalwnHMiA iinbaerig, opmanbaeria HCHO anaHiH, a-amiHoMpBp4eHoBanwcaoTa €EH3CH(KH2)COOH

hopmaniH
aueToH

36-37% po3unH HCHO
CH3COCH3

nipokKcunNiH i
KNIiTKOBUHA N

(C6H702(0bI02)3)n
(C6H,005),,



| HITPOrNiLePUH, TPUHITPOrNiLepuH CH20ONO2)CH(ON02)CH20NO02) |
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A TaKoX BiAMNOBiAHI NiAPYYHMKM B Nepeknai Ha pociiicbKy MOBY Ta MOBM HaliOHa/IbHUX MEHLLVH.

Migpy4HnK «Ximis.
Migpy4HnK «Ximis.
Migpy4HnK «Ximis.
Migpy4HnK «Ximis.
Migpy4HNK «Ximis.
Migpy4HuK «Ximis.
MigpyyHUK «Ximis.
MigpyyHUK «Ximis.
Migp>"HuK «Ximis.
Migpy4HnK «Ximis.
. MigpyyYHuK «Ximis.
Migpy4HnK «Ximis.
MigpyyYHUK «Ximis.
MigpyyYHUK «Ximis.
. 11 knac (piBeHb cTaHAapTy)» /aBT. JlaweBcbka I"A.,
. 11 knac (piBeHb cTaHAapTy)» /aBT. ApoweHko O.I./
. 11 knac (akagemiyHunii piBeHb)» /aBT. Mone.Tb M.M1., Kpukns J1.C./ K: Akagemis, 2011.

MigpyyHuK «Ximis
MigpyyHUK «Ximis
Migpy4HuK «Ximis
Migpy4HuK «Ximis

7 Knac» /aBT.
7 Knac» /aBT.
7 Knac» /aBT.
7 Knac» /aBT.
8 Knac» /aBT.
8 Knac» /aBT.
8 Knac» /aBT.
9 Knac» /aBT.
9 knac» /aBT.
9 Knac» /aBT.
9 Knac» /aBT.
10 knac (piBeHb CTaHAApTy, akagemivyHmnin piseHb)» /aBT. ApoweHko O.I./ K: MpamoTa, 2010.

10 knac (piBeHb CTaHAapTy, akagemivyHmin piseHb)» /aBT. Monenb M.1., Kpukna J1.C./ K: Akagemis, 2010.
10 icnac (npodinbHWIA piBeHb)» /aBT. BypuHcbKa N.M. Ta iH./ K: MNegarorivyHa gymka, 2010
NawescbkaA.A./ K: IeHesa, 2011.

Mepenik peKOMeHA0BaHOT HaBYa/IbHOT NiTepaTypu
Monens IN.M., Kpukns J1.C./ K: Akagemis, 2007.
ApoweHko O.I'./ K: CraHiya, 2008.
bypuHcbka IN.M./ K: MepyH, 2007.

Nawescbka M A./ K: TeHe3a, 2007.

Monens MN.M., Kpukns J1.C./ K: Akagemis, 2008.
ApoweHko O.I./ K: OcsiTa, 2008.

BypuHcbka H.M./ K: MepyH, 2008.

BypuHcbka H.M., Bennuko J1.1./ K: TMepyH, 2009.
Nawescbka IN.A./ K: T'eHesa, 2009.

Monenb M.TM., Kpukna J1.C./ K: Akagemis, 2009.
ApoweHko O.I./ K; Ocsita, 2009.

K:I'pamoTa,

. 11 knac (akagemiyHwnii piBeHb)» /aBT. Bennuko J1.M./ K: OcsiTa, 2011.
CyyacHa TepMiHO/Oria | HOMeHKaTypa opraHiyHmMx crnonyk /ast. Tonmadosa B.C., KoeTyH O.M., KopHinos M.KO., INopgieHko O.B., BacuneHko
C.B./ TepHoninb: HaByanoHa kHura - borpgaH, 2008.

20. HomeHknaTypa opraHiyHmx cnonyk /aBT. Tonmavosa B.C., KosTyH O.M., 1y60BuK o.A., ®iuaiino C.C./ TepHoninb: MaHgpiseub, 2011.

[unpekTop IHCIMT>TY iHHOBALiiHUX TEXHOMOTIN i UMICTY OCBITH

O.A. Yaoa
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