NMPOIrPAMA
BCTYINHNX BUTTPOBYBAHb
3 XIMIT

ANA ABITYPIEHTIBHA OCHOBI MOBHOI 3ATFAJTbHOT
CEPEJAHbLOI OCBITW
KomyHanbHoro 3aknagy « MapiynonbCbKUn MeanyHNim Konemx»

Mporpamy BCTYNHOro BMMpobyBaHHA 3 XiMiT po3p06/1eHO0 Ha OCHOBI YMHHMUX
HaBYa/nbHUX nporpam 3 Ximii gna 7—9 knacis (K.: IpniHb: MepyH, 2005) Ta 10— 11
KnaciB 3arasibHOOCBITHIX HaBYafnbHUX 3aknagis (TepHoninb: MaHapiseyb, 2011).

Mporpama gna npoBefeHHst BCTYNHOro BUMNPO6YBaHHA 3 XiMil OPIEHTYETLCA Ha
OOCATHEHHA [epXXaBHWUX BMMOr [0 PIBHA 3arasibHOOCBITHbLOT MIAFOTOBKA YYHIB
3arasibHOOCBITHIX HaB4Ya/ibHMX 3aknagis. [pu LbOMY BaXK/MBE He NNLIE 3aCBOEHHSA
YUYHAMM XiMIYHUX MOHATb, 3aKOHIB, TeOpiil, a N OCMUCNEHE BUKOPUCTAHHA HUMM
3HaHb, (hOpPMYNOBaHHA OUIHHUX CY[L)KeHb, BUABMIEHHA BNACHOT MO3UUIT Y PI3HUX
XUTTEBUX CUTYaLLIfAX.

Martepian nporpamu 418 NpoBefeHHSA BCTYMHOro BUNPOOYBaHHA PO3NOAiNeHO
Ha 4YOTUPWU TemaTuyHi 6NOKKU: «3arasibHa XiMmia», «HeopraHiyHa Ximia», «OpraHiyHa
Ximist», «O6UMCNEHHA B XiMii», fKi B CBOKO Yepry po3noAineHo 3a po3ginamm i TeMamu.
Y KOXHOMY pOo34ini nepeniyeHo 3HaHHA, AKAMM MakTb BOMOAITM YYaCHUKK
30BHILIHbLOIO He3aneXHoro oL iHBaHHA.

Y nepeniky BWUMOI, HaBefeHUX Yy KOMOHLi «[lMpefMeTHi BMiHHS Ta crnocobwu
HaBYaNbHOI [AiANILHOCTI» fAeTafbHO PO3KPUTO 06CAr BMMOI A0 3HaHb Ta YMiHb 3
KOXHOro po3giny i Temun. Y nporpami Ana npoBefeHHs BCTYMHOro BUMNPOOYBaHHA 3
XIMIT BMKOPUCTAaHO HOMEHKNATYpy XIMIYHUX €NeMeHTIB |1 pPeyYoBUMH, a TakoxX
TepmiHonorito, Aki Bignosigatote ACTY 2439-94: EnemeHTM XiMiYHI, PEUYOBUHM
MPOCTI. TepMiHM Ta BM3HauyeHHA. — K., [epXCrnoXunscTaHAapT YkKpaiHu — 1994,
Llboro ctaHgapTy 6yae 4OTPUMAHO i B 3aBAaHHSX TECTY 3 XiMil.

Ha3Bn opraHiyHMX cnonyk BiANOBifatOTb OCTaHHIM pekomeHpauisv LLIPAC.

Y nporpami And npoBefeHHA BCTYMHOro BMNpPoOyBaHHA 3 XiMil BUKOPUCTAHO
CKOPOYEHHS «H. y.» — HopMasnbHi ymoBn (Temnepartypa 0 °C, Tuck 101,3 klMa abo 760
MM PT. CT.).

BignoBigHO 4O MDDKHApPOAHUX CTaHAAPTIB 415 NO3HAYEHHS KibKOCTI PevyOBUHM
MO>XHa BMKOPUCTOBYBATM NiTepun n abo V. s no3HauYeHHs TeNI0BOro ehekTy peakuil
Cnig BUKOPUCTOBYBATU NO3HAYeHHA «[H».

Mig vac nNIiAroToBKM A0 MPOBEAEHHS BCTYMHOrO BUMNPOOYBaHHA 3 XiMil
pPeKOMEH/0BaHO BMKOPWMCTOBYBATM [OBIAHWKOBI Tabnuui, AKi HaBefeHO Yy AojaTKax
«PO3UYMHHICTb KWUCNOT, COMEl, OCHOB Ta aM(OTepHUX rigpokcuis y soai 3a 20—25
°C», «Psif akTMBHOCTI MeTaniB», «HalnowwupeHiwi Ha3BM Ta CKNag [eskux
HeopraHiyHMX PeYOBMH, CyMilleil Ta MiHepaniB», «HaknowmnpeHiwi Ha3BM Ta cKnap
NeAKUX OPraHivYHMX PevyoBMH Ta CyMmillein», «llepenik peKOMeHA0BaHOT HaBYasibHOT
niteparypu».
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Hassa po3gainy, remm

OCHOBHI XiMiYHi
NMoHATTS. PeyoBuHa

XimiuHa peakLis

3HaHHS MpeaMeTHI BMIHHSA Ta Crocobn HaBYasIbHOT AiSSIbHOCTI

1. 3arasibHa Ximisl

CknagaTu (hopMynu cnoyk 3a 3Ha4eHHAMW Ba/IleHTHOCTI e/leMeHTiB. 3anucysaTu
MOHSTTS PeyoBMHa, (hisuHe Tino, MaTepian, npocTaXIMIYHI Ta rpagiyHi (CTPYKTYpPHI) hopmynn peqoBuH. PO3PISHATY (isuyHi Tina i
PEYOBMHA (MeTan, HeMeTan), CKMagHa pevoBMHa, PEYOBMHU; NPOCTi Ta CKNajHi PeYOBMHM; eNeMEHTM | NPOCTi PEYOBUHN; MeTam i
XiMiYHWIA eneMeHT; HaiAapiGHILLi YaCTUHKM peyoBMHW HEMETANN; aTOMM, MOJeKyn Ta MOHM (KaTiOHW, aHioOHW); (i3nYHI Ta XiMiYHi
— aToM, MoneKkyna, KOH (KaTioH, aHioH). CkiagBMacTUBOCTI peYOBMHM; (i3N4HI ABMLIA Ta XiMiuHi peakuii; HainpocTiwy Ta
PEUOBWMHW  (AKICHWI,  KinbKicHWA).  BaneHTHicTb ICTUHHY (hopmynn cnonykn. _ _
XiMiYHOro eNneMeHTa. XiMivyHa (HaﬁnpOCTiLua, Bu3HayaTW BaIEHTHICTb €1EMEHTIB y 6IHapHVIX CI'IOJ'IyKaX.
iCTUHHA) i rpachiuHa (CTPYKTYpHA) (hopMy/n. ®iznyne AHanNi3yBaTy AKICHWIA (ENIEMEHTHWI) | KifIbKICHUIA CKNag, peYoBUHY 3a TT XiMIYHOI0

sBuLle. BigHOCHI aTomMHa i MonekynsipHa Macy, POPMYIOL0.

MOJIiPHa Maca, KifIbKICTb peyvoBuHU. OguHULI BUMI-

PHOBaHHA KiNbKOCTI  PEYOBWMHKW, MOMAPHOI  Macu,

MOJIIPHOTO 06’°EMY; 3HaYeHHS TeMMepaTypu i TUCKY,

fKi  BignoBifatoTb HOPMaslbHUM yMOBam  (H. VY.);

MONAPHWIA 06’em rasy (3a H. y.). 3akoH ABOrazpo;

umcnio ABOrafpo; CepefHs BifHOCHA MONEKyNspHa

maca CyMiLLi rasis, nosiTps. Macosa YacTKa efleMeHTa

y cnonyuj.

XimiyHa peakuis, cxema peakuii, XiMi4yHe PIBHAHHA. 3anuncyBaTy CXeMU peaKLii, XiMiuHi PiBHAHHS.

3aKOHI 36epexeHHs Macu peqoBUH Mif Yac XiMIYHOT pospisHsTi TMK peakwyii 3a KiMbKICTIO peareHTiB i MPOAYKTIB  (peaKLii

peakuii, 06’€MHIUX CiBBifHOLWEHb rasiB y XiMIYHIW cnonyuenHs, posknagy, O6MiHy, 3aMmilleHHs), 3MIHOK CTYMeHsl OKWCHEHHS

peakuji. - 30BHILUHI  eheKTW, WO  CYNPOBOMKYIOTb enemenTiB (peaKLLii OKMCHO-BIAHOBHI Ta He OKMCHO-BIHOBHI), TEMI0BUM eheKToM

XiMidHi  peakuii. TIOHATTA  OKMCHWK, BIAHOBHVK, (peakwjii eK30TepMiuHi, eHAOTEPMIUHI), HampsMOM nepeGiry (peakwii 060poTHi,

OKMCHEHHS, BIAHOBMEHHA. TUMKM XiMIYHMX peakuiid. HEoGOPOTHi).

LLIBuaKicTb XiMiyHOT peakLii. Karanisatop. Bu3HAYaTW B OKMCHO-BIJHOBHI/ peakLii OKWCHUK | BiJHOBHMK, MpoLecy
OKWCHEHHS i BiJHOBNEHHS.
AHanizyBaTW BMN/MB KOHLEHTPALT peareHTiB, BEMMUYNHM MOBEPXHI TX KOHTaKTY,
Temnepatypu, Katanisatopa Ha WBWAKICTb XiMIYHOT peakLii. 3acTocoByBaTH
3aKOH 30epeXXeHHA Macy PeYOBUH L1 MEPETBOPEHHA CXeMU peakLii Ha XiMiuHe
PIBHSAHHS.
BukopucTOByBATM METOL €NeKTPOHHOro 6GanaHcy [AJ1 MEePeTBOPEHHA CXeMu
OKMCHO-BiAHOBHOT peakL,ii Ha XiMiYHe PiBHAHHS.
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MepiognyHnii 3aKoH i MepiognyHMiA - 3aKOH  (CyvacHe  (POPMY/IHOBaHHS).
nepiognyHa cuctema CTpyKTypa  KOPOTKOMO i AOBroro  BapiaHTiB
XiMI4HUMX enemeHTiB []. MepiofnyHoi cucTemu; nepioan, Trpynn, MIAFPYNN Po3pisHATY B NepioanyRili cucTeMi nepiogu, rpynu, FONoBHI Ta MoGiuHi Migrpynu:;

I. MeHgeneesa

byposa aToma

XiMiuHWIA 3B7A30K

(ronosHi, noGiuHi). MopsaKoBUA (aTOMHWA) HOMED vieTaniuHi Ta HeMeTaniUHi eleMeHTU 3a iX MONOXKEHHSM Y MepioAvUHiii CUCTEMI.
ENEMEHTA, PO3MiLLieHHA MeTa/liuHUX | HeMeTaniuHNX ByukopucToByBaTH iH(OPMALt0, 3aKnafeHy B MepiognuHiii cuctemi, s
€/IeMeHTIB y MepioAVuHIi cucTemi, Nepiofax i FpYNax; pusHadeHHst TUMy —enemeHTa  (MeTaniuhuii a60  HeMETANiuHMii  enemenT),
NYXHI, NY)KHO3EMENbHI, IHEPTHI eN1eMeHTU, FaoreHU. \jakcuManbHOMO 3HaUeHHs M0ro BaneHTHOCTI, TNy MPOCTOi PeyoBMHM (MeTan abo
HemeTau1), XIMIYHOTO XapakTepy OKCUAIB, TiAPOKCWUAIB, CMOMYK ENeMEHTIB i3
[igporeHom.
AHanizyBaTun 3MiHW BMacTUBOCTEN MPOCTUX PEYOBMH 3a/IEXKHO Bif PO3MIiLLEHHS
efleMeHTIB y mepiogax, nigrpynax, npy nepexogi Bif 04HOM0 nepiogy A0 IHLLOrO.
Cknap aToma (S1po, eNeKTPoHHa 060/10HKA). MoHATTA 3anucyBaTy eNneKTPOHHI Ta rpadiyHi (hopMyin aToMiB i MPOCTUX VOHIB eNeMeHTIB
HYK/IOH, HYK/if, i30TOMK, NPOTOHHE Ymncno, HyKNoHHe Ne 1—20, aTOMiB HeMeTaliYHWUX eNnemeHTiB 2-ro i 3-ro nepiogis y 36yKeHomy
ymncno, opbiTanb, eHepreTuyHi piBeHb | MifPIBEHb, CTaHI.
CMapeHnin i HecrnapeHWidi enekTPoHM, pagiyc aTomaBusHauyaTw cknag agep (KisibKiCTb MPOTOHIB | HEMTPOHIB Y HYKIAI) | eNeKTPOHHMX
(NpocToro 1ioHa); OCHOBHWIA | 30YmKEHWIA CTaHM 0B0/IOHOK (EHEPreTUYHKX PiBHIB Ta NiApiBHIB) aTOMiB enemeHTiB Ne 1—20.
atoma. CyTHICTb ABULIA pafioaKTUBHOCTI. ®opmm 5- ilopiBHIOBATY pasiycy aTOMIB i NPOCTUX MOHIB.
p- op6iTaneid, po3MilleHHs p-op6iTanein y npocTopi. AHanisysaTy 3MiHW pafiyciB aTOMIiB y nepiogax i miagrpynax.
MocnifoBHICTb 3aroBHeHHS e/1IeKTpoHamu
eHepreTUYHMX PIiBHIB i NiAPIBHIB B aTOMax e/leMeHTIB
Ne 1—20, eneKTpoHHi Ta rpagiyHi (hopMmy/sin aToMmis i
NPOCTMX MOHIB enemeHTiB No 1—20.

CknafiaTy €eneKTPOHHI  (hopMy/nv  MOMeKyn, XiMiyHi  (hopMynnM  CrofyK 3a
OCHOBHi  TUMM  XiMiYHOTO  3B’A3Ky  (MOHHMIA, CTYMEHAMMN OKNCHEHHS e1eMeHTIB, 3apsfamm NOHIB.
KOBA/NEHTHUMN, BOAHEBUIA, MeTantiuHuii). PO3PISHAT BANEHTHICTL i CTYNiHL OKMCHEHHA eNemeHTa.
XapaKTEePUCTVKN KOBA/IEHTHOTO 3B’A3KY — KpaTHicTb, O04MCI0BATY CTyNiHb OKVMCHEHHA eNemMeHTa y criofyui.
eHepris, MOMAPHICTb. TWMW KpUCTaNiuHWMX rpaTok BU3Ha4aTH KpaTHICTb, MONAPHICTb YW HEMONAPHICTb KOBAIEHTHOIO 3B’A3KY MiXK

(aTOMHi, MONeKynspHi, MOHHI, MeTaniuHi); 3anexHicTy aTOMaMu. o o _ _
(isnuHMx  BnacTMBOCTell  pevoBMHW  Big  Tumy [TPOTHO3YBATY TUM XiMi4HOTO 3B’A3KY B CTIONYLY, (i3N4HI BNACTUBOCTI PEHOBMHN 3

KPUCTAiUHMX  IpaToK.  ENEKTpOHHa  chopmynaYPaXyBaHHAM TuMy KpUCTai4HNX TpaTok.
MoOsieKynn. EnekTpoHeraTuBHICTb eneMeHTa. CTyniHb
OKMCHEHHS e/leMeHTa B PEYOBUHI.
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2.1.1.

CyMiLli peyvoBuH.
PosumnHm

Oxkenam

Cymiwi ofHopigHi  (pO3unHM) Ta  HEOAHOPIAHI
(cycneHsis, emynbciqa, niHa, aepo3onb). Macosa |
06’eMHa (On9 rady) YaCTKM PEYOBMHM B CyMilLLli.

MeToan po3AineHHs  cymileid  (BIACTOHOBaHHS,
(iNbTPYBaHHS, LEHTPUYryBaHHS, BUMAPHOBaHHS,
MeperoHKa). MOHATTA  PO3YMH,  PO3YMHHUK,
pO34MHEHa peyoBUHa,

e/1eKTPOSITUYHA Auncouiauis, e/1eKTPONIT,

HeeNeKTPONIT, CTYNiHb eNeKTPONITUYHOT Aucouliauit,
IOHHO-MONEKYNAPHe PiBHAHHA. MacoBa 4acTka
PO3YMHEHOT PEYOBVHM Y PO3YMHI. BysoBa Monekynm
BOAW; BOAHEBWIA 3B’A30K Yy BOAi. 3abapBneHHs
iHOMKaTopiB (yHiBepcasibHOrO, nakmycy,
(beHON(TaNeiHy,  METUNOPaHXy) B  KUC/OMY,
NY)>XHOMY | HeATpanbHOMY cepefoBuLLax. Peakuii
06MiHY MiXK eN1eKTponiTaMn y po3umHi.

CknafaTw cxemy eNneKTponiTUYHOT AucouiaLii OCHOB, KWUCMOT, COMel;
IOHHO-MONEKYNAPHI PIBHAHHA 32 MOIEKYNAPHUMYU PIBHAHHAMU | MONEKYISPHI
PIBHSIHHS 332 MOHHO-MOMEKYNSPHUMMN PIBHSHHSAMW. P0O3Pi3HAT W 0HOpIAHI Ta
HEOAHOPIAHI CyMmiLi Pi3HMX TWNIB; po36aB/ieHi, KOHLEHTPOBaHI, HaCUYeHi,
HeHaCU4eHi PO3UMHU; eNEKTPONITU I HEeNeKTPONITH, CUMbHI Ta cnadki
eNeKTPONITU.

BusHayaTu MOX/IUBICTbL Nepebiry peakLii 0OMiHy MidK ef1eKTPONiTaM1 B PO3UUHI.

KpMCTanoriApaT,A"'a”'3yBaT"' BN/MB Oy0BM PEYOBMH, TemnepaTypu, TWUCKY (4ns rasiB) Ha ix

PO3UYMHHICTb Y BOAI; MeXaHi3MV YTBOPEHHS WOHIB MpU PO3YMHEHHI Yy BOAi
€1IEKTPONITIB MOHHOITA MONEKYNSAPHOI By a0BW.
3acToCoBYBATM 3HAHHA AN BUOOPY MeTOLY PO3AiNeHHs O4HOPIAHOI abo
HEOAHOPILHOT CyMiLli PEYOBUH.

2. HeopraHiyHa ximis

2.1. OCHOBHI Knacu HeopraHiYHUX cnosykK

Bu3HaueHHs, Ha3BM, Knacugikalisa OKCWUAIB, XiMiyHi
BMAaCTUBOCTI  COMETBOPHUX  OKCWAIB,  CNocoo6u
[00yBaHHA OKCUAIB

CknagaTu XiMiyHi (hOpMYynM OKCUAIB; PIBHSHHS peakLii, fiKi XapakTepusytoTb
XiMiYHI BNaCTMBOCTI CONMETBOPHUX OKCUAIB (B3aEMOLif 3 BOLOK, OKCuAamw,
KUCNOTamu, fiyramm), cnocobu JobyBaHHSA OKCUAIB (B3aeEMOZis NPOCTUX i CKNagHUX
PEYOBWH i3 KUCHEM, PO3K/alaHHA HepPO34YMHHMX OCHOB, AESAKUX KMCNOT i Conei nig
yac HarpiBaHHs). HasueBaTu OKCMAW 3a IXHIMK XiMIYHUMK opMynamu.
Bu3HauyaTu opmynu OKCUAIB ceper POopMyn CrONyK IHLUMX BUBYEHMX KIACIB.
Po3pisHaTu HeconetBopHi (CO, K2, NO, BiO) 4 coneTBopHi okeuau (KMCAOTHI,
OCHOBHI, am(poTepHi).

MopiBHIOBATM 3a XIMIYHMMM BIACTUBOCTAMW OCHOBHI, KUC/IOTHI Ta aM(OTepHi (Ha
npuknagax okeugis LInHKy Ta ANOMIiHIK0) OKcuan. BCTaHOBOBATU 3a/1eXHICTb
B/1aCTMBOCTEN OKCWAIB Bif TUMY eNeMeHTa i XiMiYHOro 3B°A3Ky B CMONYL.



212

2.1.3.

2.1.4.

OcHoBM

Kucnotn

Coni

BusHayeHHs (3aranbHe Ta 3 nornsay CknafaTw XimMiuHi (hopMynn OCHOB; PIBHAHHA peakLiid, AKi XapaKTepusytoTb XiMiuHi
eNeKTPONITUYHOT AucoLiaLlil), Ha3BK, Knacudikallisi, BNaCTMBOCTI NyriB (B3aEMOAIA 3 KUCNOTHUMMW OKCMAAMK, KWUCNOTaMu Ta CONaMU B
XiMiYHi BNacTVMBOCTi, cnocobu A06yBaHHS! OCHOB PO34YMHi) Ta HEPO3UMHHMX OCHOB (B3aEMOAIA 3 KMCNOTaMK, PO3KMafaHHA nif dac
HarpiBaHHs), cnocobu AobysaHHA NyriB (B3aEMOLIA NY>KHUX | NY>KHO3EMENTbHUX
(KpiM MarHit0) meTanis i3 BOJOH, OCHOBHUX OKCUAIB NYXHUX i NIY>KHO3EMESTbHUX
eNeMeHTIB i3 BO00) 11 HEPO3UMHHMX OCHOB (B3aEMO/is COMEN i3 nyraMmn B PO3UMHI).
HasneaTun 0CHOBW 3a IXHIMU XIMIYHUMUK hopMyNnamMm.
BusHavaTu hopmynn 0CHOB cepes hopMys CNOMYK iHLUMX BUBYEHUX KIaCiB.
PO3pi3HATYM PO3UYMHHI (Nyrn) Ta HEPO3UMHHI OCHOBMW.
MopiBHIOBAT M XiMiUHI BACTUBOCTI PO3YMHHMX (NTYriB) i HEPO3UMHHMX OCHOB.

Bu3sHaueHHs (3arasibHe Ta 3 nornagy CknagaTy XiMiuHi (QOPMY/N KWUCMOT; PIBHAHHA peakuii, sKi XapakTepusyloTb
eNneKTPONITUYHOT AucouiauiT), HasBK, Knacudikauis, XiMiYHI  BNacTMBOCTI KWUCNOT (B3aEMOZiA 3 MeTaliaMW, OCHOBHUMM OKCKAamu,
XiMiYHi BNacTMBOCTI, CNoco6m Ao6yBaHHsS KUCIOT — OCHOBaMW Ta COMIAIMM B PO3YMHI) Ta CNOCO6M iX [0OyBaHHA (B3aEMOAIA KUCNOTHUX
OKCUAIB i3 BOLOK, HEMETaNIB i3 BOAHEM, COMEN i3 KucnoTamu).
HasnBaTw KACMOTK 33 IXHIMW XiIMIYHUMW (hopMynamu.
BusHauaTu hopmMynun KUCIoT cepes JopMyn CronykK iHWNX BUBYEHUX K1aciB,
BaJIEHTHICTb KMUCMOTHOIO 3a/INLLIKY 3a (DOPMY/OK KMCNOTWU. PO3Pi3HATMW KACNOTYK 3a
CKNlafoM (OKCMreHOBMICHI, 6@30KCMIeHOoBI), 34aTHICTIO [0 €NeKTPONITUYHOI
Aucouiauii (cunbHi, cnabki) Ta OCHOBHICTHO.

Bu3sHaueHHs (aranbHe Ta 3 nornsgy

e1IeKTPONITUYHOIT Ancouiauii), Ha3sW, Knacugikadis,

XiMiuHi BNacTMBOCTI, Cnocobm f06yBaHHA coieil  CknafaTu XiMiuHi (hopMynn CepefHix Ta KUCMX COMeit; PiBHAHHS peakLiid, siki
XapakTepm3ytoTb XiMiYHI BNaCTMBOCTI CepefHIiX COMei (B3aemogis 3 MeTanamu,
KNCMOTaMy — X/I0PUAHOIO, CY/baTHOK, HITPATHOHO, NlyraMun, CONAMU B PO3UMHI) Ta
cnocobmu ix [obyBaHHA (B3aEMOAIA KWCMOT i3 MeTasilaMmu, OCHOBHUX OKCUAIB i3
KUCNOTaMK, KMCNOTHUX OKCUAIB 3 yramu, NyriB i3 KUC0Tamu, COMel i3 KUCnoTamu,
conewi i3 yramun, KUCNOTHMUX OKCUAIB 3 OCHOBHUMMW OKCWMAAMW, COMel i3 conamu,
coneit i3 MeTaniaMun (peakuii 34iACHIOITL Y PO3yMHax), MeTasiB i3 HemeTanamm).
HasneaTwn cepefHi Ta KWCAi COMi 3a IXHIMKM XiMiYHUMKU hopmynamn. BusHauaTwu
(hopMynn cepefiHiX Ta KUCAUX Coneli cepeq (hopMy CNONYK IHLWIMX BUBYEHUX KNaCiB.
Po3pi3HATN 3a CKnafoM cepefHi Ta K1chi coni.



2.1.5.  AmdoTepHi Cronykn  ppuje amoTepHocTi (Ha NPUKNagax OKCUAIB

rigpokcuais);  XimMiuHi  BNAcTMBOCTI.  CMOCOBM CknagaTi PiBHSHHSA PeaKLiiid, sKi XapaKTepusytoTb XiMiuHi BNaCTUBOCTI OKCUAIB i

F00yBaHHsi aM(pOTEPHNX FiAPOKCUAIB rigpokcvgis AntomiHito Ta LIMHKY (B3aeMogis 3 KucnoTamu, siyramu) Ta cnocoou
[o6yBaHHS rigpokenais AoMiHI0 i LIMHKY (B3aeMogis Coneli LUMX enemeHTiB i3
nyramy B pO34unHi, aNtOMIHATIB i LMHKATIB i3 K1CnoTamu).

2.16. TeHeTUYHI 3B’A3KM MiX Knacamy HeopraHi4yHMX Cronyk

CknagaTy piBHAHHA peakLiil MiXX HeopraHiYHUMK CronyKaMm Pi3HUX KNacis.
MopiBHIOBATK XiMiYHI BMACTMBOCTI OKCWUAIB, OCHOB, KWUC/IOT, amMgOTepHUX
rifpoKcungis, conei.
YCcTaHoBNOBATMW 3B’A3KM MK CKMaAoM i XiMIYHUMK BNacTUBOCTSIMU OKCUAIB,
KWCNOT, OCHOB, aM(DOTEPHUX TiAPOKCUAIB, COMEN; FEHETUYHI 3BA3KM Mi>K MPOCTUMM
pevyoOBMHAMK, OKCuAamu, OCHOBaMM, KUC0Tamu, amqpOTEPHUMM TifpoKcuaamm,
COMIAMM.

2.2. MeTaniyHi enemeHTN Ta IXHi cnofyku. Metanu
22.1. 3aranbHi BigoMOocCTi Npo MONOXeHHA METaNiuHNX eNeMeHTIB Y nepiognyHili

MeTaniuHi eNemeHT Ta cuctemi; 0COG/IMBOCTI eNeKTPOHHOI By/0BN aTOMIB  BysyayaTy NONOXEHHS METANYHIX ENEMEHTIB Y NEPioAMUHIil CUCTEMI.
MeTanm METANIHHNX  ENEMEHTIB; 9C06””?O_CT'_ METaNYHOTO  XapakTepusyBaTy MeTaniuHMiA 38'A30K, MeTaniuHi KpUCTaniuHi rpaTku, (isnyHi
3B’A3KY; 3ara/ibHi (i3nuHi Ta XiMiuHi BNAaCTUBOCTI  gnacTUBOCTI MeTanib.

MeTanis, 3arasbHi Cnocobwu ix A00YBaHHA; PAA Po3pisHsTY MeTaniuHi Ta HEMETaNiUHI e/IEMEHTY 3a efIEKTPOHHO 6Y/0BOO
aKTWBHOCTI  MeTa/liB; fABWLLE KOPO3ii, CMocobu aromis.
3aX1CTy MeTaiB Bif KOPO3ii; CNaB Ha OCHOBI 3aNi3a CknafaTy eneKTPOHHI (hOpMy/W aTOMIB MeTaniuHUX eneMeHTiB — JliTito, Hartpito,
(4aBYyH, CTa/b). MarHito, AJoMiHito, Kanito, Kanblito, ®epyMy; PiBHAHHS peaKLiid, sKi
XapaKTepu3yrTb XiMiUHI BNacTUBOCTI MeTasliB (B3aEMOAIA 3 KUCHEM, rasoreHamu,
CipKOIO, BOAOI, PO3YMHaMW KWUCMOT, yriB Ta coneid) i cnocobu ix pobysaHHS
(BIAHOBMEHHA OKCMAIB KOKCOM, Kap6oH(ll) okcugom, BOLHEM, MeTaoTepMmis
(antomoTepMis)); PIBHAHHA peakuiil, SKi BiAOYBatOTbCA Mif 4aC BMPOOHWLTBA
yaByHy i ctani. [osicHIOBATU 3aM€XHICTb XiMIYHOT aKTMBHOCTI MeTaniB Bij
e/IeKTPOHHOT By/0BYM X aTOMiB; CyTb KOPO3ii MeTaiB; XiMiUYHI MEepeTBOPEHH: Mif
yac BUPOGHULITBA YaBYHY i CTasli.
MporHo3yBaTyn MOXMBICTb Nepebiry XiMiYHUX peakwiii MeTasiB i3 BOLOHO,
PO34YMHAMK KUC/OT, COJIeld, NyriB.



222. NyxHi Ta

NY)>XHO3EME/STbHI
e/IeMEHTM
2.2.3. ANOMiHil
2.24. Pepym
2.3.1. ["anoreHu

XiMiuHi  BMaCTMBOCTI  HATPilO, Kanito, MarHito,

Ka/bLLit0: Ha3BM Ta (HOPMY/N HaBaXK/IMBILLMX CMONMYK Xapak Tepu3yBaTy NonoxeHHs Hatpito, Kanito, MarHito, KanibLjito B nepiognuHiii

NYXXHUX 1 NYXXHO3EME/bHYX €NIEMEHTIB; 3aCTOCYBaHHS cucTeMi, i3nyYHi BNACTMBOCTI HaTPito i Kanito, MarHito i KanbLiito, BUAY TBEPAOCTI

cnonyk Hatpito, Kanito, MarHito, Kanbuito; XiMiuHi Bogn — TMyacoBy, abo kapboHaTHY; MOCTiliHY, 3arafbHy; 3aCTOCYBaHHS OKCUAIB

(hopMy/ M i Ha3BM HAVBAK/MBILLMX KaniiHMX [OOPUB; MarHito i KanbLito, rigpokenais Hatpito, Kanito, MarHito i KanbLjto. '

TBEPAICTb BOAMW. CknafaTwn enekTpOHHI (opMynu atomis i MoHIB Hatpito, Kanito, Mar - Hito,
KasbLjito; piBHAHHA peakuiil, sKi xapakTepu3ytoTb XiMiYHi BNacTMBOCTI HATpIto,
Kanito, MarHito, Ka/bLito (B3aEMOLIA 3 KWCHEM, ranoreHamu, Cipkow, BOfOH)),
okcvgis i rigpokengis Hatpito, Kanito, MarHito, KanbLito; piBHAHHA peakLiit, sKi
BMKOPUCTOBYIOTb /151 3MEHLUEHHS ab0 YCYHEeHHSi TBEPAOCTI BOAW (KWUM ATIHHAM,
JlofjaBaHHAM €Oy abo BarHa).

XimiuHi  BNacTUBOCTI, [00YBaHHs Ta 3aCTOCYBaHHA XapakTepu3yBaTy MOMOXKeHHs AJIIOMiHi0 B NepioAnyHiii cuctemi, isnyHi

/IOMIHIIO; Ha3BM Ta (HOPMYNM  HABAK/MBILLIMX BNACTUBOCTI  a/llOMiHil0, OKCWUAy Ta TFifpoKcuay AJIIOMiHil0, 3aCTOCYBaHHS

cnonyk AJOMiHit. atOMIHitO.
CknagaTw eneKTpoHHi opmyn atoma i MoHa ANKOMIHIO; PIBHAHHA peakuiit, sKi
XapaKTepu3yroTb  XiMiUHi  BNacTUBOCTI  a/lOMiHilO  (B3aEMOAIA 3 KUCHEM,
ranoreHamu, Cipkoro, po34mHamy KWUCMOT, NyriB Ta Coneit), aMOTepHICTb OKCuay
Ta rigpokeugy ANOMiHII0 (B3aEMOAIA 3 OCHOBHUMMW Ta KUCNOTHUMW OKCUAAMU,
KUCNOTaMmn Ta iyramu).

XimiuHi BNacTUBOCTI Ta [j06yBaHHA 3aNi3a; Ha3BW TaXapakTepusyBaTu MONOXeHHs depyMy B MepiognuHii  cucTemi, isnuHi

(opmynn  HaiiBaxMBILLMX  croflyk  depymy; BnacTUBOCTI 3ai3a, OKCWAIB | TiApoOKcuais depymy; 3acTOCyBaHHs 3asisa Ta

3aCTOCyBaHHA 3a/1i3a Ta cnonyk depymy. cnonyk ®depymy; disionoriuHy posb ioHis depymy.
CknafaTun enekTpoHHy opmyny atoma ®Pepymy; pPIBHAHHA peakuiid, AKi
XapaKTepu3yoTb XiMiYHI BMacTMBOCTI 3ani3a (B3aeMOfiS 3 KWUCHEM, X/IOPOM,
CipKOI, BOJAHOK Maporo, PO3dMHaMM KWUCMOT Ta COMeld, PXKaBiHHS), OKCUAIB i
rigpokcngis ®epymy (B3aemofisi 3 Kucnotamu), conein depymy (B3aemogisa 3
pO34YMHaMK NyriB, KUC/OT, CO/eld), B3aEMOMEpPeTBOPeHHA crionyk depymy(ll) i
Pepymy(LLI).

2.3. HemeTaniyHi enemeHTN raixHi cnonyku. Hemetanu

XimiuHi  thopmynn  (hTOopy, Xnopy, Opomy, 1ogy;

XiMiyHi  popmynn, Ha3BM Ta i3nyHi BnacTMBOCTI CKnagaTun PIBHAHHA peakLiil, XapakKTepHUX Ana xnaopy (B3aemogisa 3 meTasiamu,

HaliBaXXNMBILUMX  CMOMYK  ranoreHis  (rigporeH Hemetasamu, BOLOK), TiApOreH Xaopugy i XI0puUAHOT KUCNoTK (B3aEmopgia 3

XNnopuay, TaioreHifis  MeTafliYHUX  €NeMEHTIB); MeTasiaMu, OCHOBHUMW OKCUAAMW, OCHOBaMU, aMPOTEPHUMU CMONYKaMK, CONAMM);

cnocobu [ao6yBaHHS B nabopaTopii Ta  XiMiYHi piBHSHHA peakuiil fo6yBaHHA rigporeH xnopuay B naboparopii.

B/IACTUBOCTI TiJporeH Xf0puay i XJ0pMAHOT KUCNoTu; MopiBHIOBAT Y XiMiYHY aKTUBHICTb rasioreHis.

HaiBaXXMBILLI XapakTepu3yBaTy HaiBXMBILLI ranysi 3aCTOCYBaHHS X/10py (SK



2.3.2.

2.3.3.

OkcureH i Cynbyp

HiTtporeH i ®ocdop

raslysi 3aCTOCyBaHHA X/I0pY, TFifporeH Xxiopugy

XNOPUAHOT KUCNOTW; sKiCHA peakuis 4711 BUSBNEHHS oKMCHUKA, Y BUPOBHWULITBI OPraHiYHMX i HEOPraHiuHUX PeYOBYH), FifpOreH

X/OPU-iOHiB. XI0pUAY, XNOPUAHOT KUCNOTK (Y BUPOOHWLTBI niactMac, Ans f00yBaHHS
XI0pUAIB), XNIOPUAIB (HATPIV Xnopuay — XapyoBoi NpUNpasu, 418 406yBaHHS
XN0pY, HaTpito, HATPIi rigpokcmay, cogm). 3acTOCOBYBAaTM 3HaHHS AN BUOOPY
Crocoby BUSAB/IEHHS X/10PUA-IOHIB Y PO3YUHI.

XiMiuHi  (hOpMynM  KUCHIO, O30HY, CIpKA Ta

HaiBaXXNMBILWMX crnonyk OkcureHy i Cynbypy;

(hi3n4Hi Ta XiMi4Hi BNacTUBOCTI KICHIO, 030HY, CIPKVU, CknagaTy PiBHAHHSA peakLiil, XapaKTepHUX ANA KUCHIO (B3aeMOpist 3 MeTanamu,

okeuais Cynbehypy, CyNb(aTHOT KUCNOTU, CYNbMATIB; emeTanamy, CMOMyKaMi HeMeTaniyHUX eneMeHTiB 3 [ifporeHoM), Cipku

crocoby  foOyBaHH — KWUCHIO B N1aGopaTopil; (s3aemopist 3 MeTanamu, AesKUMN HeMeTanamu), okcugis Cynbdypy (B3aemogis 3

Ha/BaX/MBILLI ranysi 3acTOCYBaHHS KWUCHIO, O30HY, Bogolo, OCHOBHWMW OKCWaMM, OCHOBaMM), Cynb(aTHOI KUCMOTM (B3aemogisi 3

Cipku, CynbaTHOT KNCNOTU Ta Cy/baTiB; AKICHA meTanamu, OCHOBHUMI OKCUAAMM, OCHOBaMY, aM(OTEPHUMI CMIOMYKaMU, COMAMM);

peakList AN BUSBIEHHS CybdaT-ioHiB. PIBHAHHS peakLiii 40OYBaHHA KNCHIO B 1abOpaTopil, yTBOPEHHS i PO3KNady 030HY.
MopiBHIOBATU CK/AaL, XiMiYHY aKTUBHICTb KWUCHIO i 030HY. XapakKTepu3yBaTu
HaiBXXNMBILLI rasty3i 3aCTOCYBaHHS KWUCHIO (IK OKUCHMKA), 030HY (3He3apaXKeHHs
BOAW), CipKM (JoOyBaHHSA Cynb(aTHOT KWUCNOTW; BUPOOHULTBO FyMW, CipHUKIB,
npoTusananbHMX MpenapartiB, KOCMETMYHMX 3ac00iB), Cynb(aTHOT KWCMOTU
(BMPOGHMLTBO MiHepa/IbHUX [O6pWMB, BOMOKOH) Ta Cy/bgartie (rinc — y
OyLiBHWUUTBI, MeAWUMHI; MigHWIA Kynopoc — fAnd 60poTbby 3i LIKigHMKaMK
POC/INH, NPOTPABNEHHS AEPEBUHN).
3acT0oCoBYBaTW 3HaHHSA AN BUOOPY CNOCOOY BUABNEHHS KUCHIO Ta Cy/b(aT-ioHiB

(Y po3uuHi).

XimiyHi  chopmynm a3oTy, 6inoro i 4epBOHOrO

(hochopy, HamBaknmBiwmMX cnonyk HiTporeHy iCkyafaTy pIiBHAHHS peakuild, xapakTepHUx Ana asoTy i ocdopy (B3aemogis 3
docdopy; ¢isnyHi Ta XiMiYHI BNacTVMBOCTI a30Ty, MeTanaMu, [esSKMMW HeMmeTanamu), aMOHiaky (B3aEMOAis 3 KWUCHEM, BOAOHO,
6inoro i yepsoHoro tocgopy, HiTporeH(ll) okcuay, Kucnotamu), coneil amoHito (B3aemogis 3 nyramu, ConsiMK), HITPaTHOI KMCIOTW
HiTporeH(lY) okcuay, ocdop(Y) oKcuay, amoHiaky, (B3aeMoAisi 3 MeTanamu, OCHOBHMMM OKCMAAaMW, OCHOBamM, aM(OTEPHMUMM
COMeil  amoHito, HITPaTHOI  KUCMIOTW,  HIiTpaTiB, cnonykamu, consmu), HitporeH(lY) okcuay Ta docgop(Y) okeugy (B3aemogis 3
opTOpOCKHaTHOI  KMCMOTK, OpTO(hocarTis; Crnocoby Bofo, OCHOBHUMI OKCWAAMU, OCHOBaMM), OPTO(hOCHATHOT KNCIOTK (B3aEMOAis 3
[06yBaHHA aMmOHiaKy, HITpaTHOI Ta opTodocthaTHOT MeTaslaMi, OCHOBHMMM OKCUAAMK, OCHOBAaMW, COMSIMW); PIBHSIHHS peakLild, siki
KACNOT Yy  nabopatopii;  HaiBaX/MBILLI  rasysi xapakTepuaytoTb B3aEMOMEPETBOPEHHS  cepedHiX i  Kucnux —opTtodocdaTis;
3aCTOCYBaHHA a30Ty, amMOHiaKy, HIiTPaTHOI KUCMOTW, PiBHAHHS peakuili TepMiYHOro pO3KMafy COMeit aMmoHio (Xnopuay, HiTpaty,
HITpaTiB, OPTOMOCHATHOT KWUCNOTW, OPTO(OCHATIB, kapboHaTy Ta rigporeHKapboHaTy) Ta HITPaTiB: PIBHAHHA peakuiil [oOyBaHHS
AKICHI  peakuil Ana BUSBNEHHS IOHIB aMOHIt0 TaamoHiaky, HiTpaTHOI Ta opTothocaTHOI KMCNOT y nabopatopii.

3pTodhocdaT-ioHiB. XapakTepudyBaTw cknag i 6yAoBy NpocTux pevosnH dochopy



2.3.4.

3.1

Kap6oH i Cuniuiii

TeopeTnyHi OCHOBY
opraHivHoi Ximii

(4epBoHOro i 6inoro ocdopy), HarMBaX/MBILII rasy3i 3acTOCyBaHHS as30Ty
(BMPOGHMLTBO amMOHiaKy, CTBOPEHHS HU3bKMX TeMnepaTyp), aMmoHiaky (£o6yBaHHA
HITPaTHOT KWUCMOTW, BUPOOHWULTBO [O6PMB, HALIATMPHOrO CRAUPTY), HITpaTHOI
Kucnotn  (BMpoGHWMLTBO  [O6pPUB, BUOYXOBMX PEYOBMH, HITPOreHOBMICHUX
OpraHiyHmMx cnonyk), HiTpatis (BUMPOOHWULTBO [006pMB, BUMOYXOBUX PEYOBMH),
opTochocthaTHOI KUCNOTK Ta opTothoctaTie (BUPOOHULTBO J0OPUB).
MopiBHIOBAT U XiMiYHY aKTUBHICTb a30Ty, YePBOHOrO i 6inoro docgopy.
3acTOoCOoBYBaTW 3HaHHS 411 BUOOPY CNOCO6Y BUABNEHHS aMOHiaKy, iOHIB aMOHit0
Ta OpTO(hOCKaT-iOHIB (Y PO3UMHI).
MpocTi pevoBuHM Kap6oHy; agcopbuis, ancopouiiHi
B/TACTMBOCTI aKTWBOBAHOIO BYTI/INIA; XiMiYHI hopmynu
HaBaXX/MBILLMX cnonyk Kap6oHy i Cuniuito; isndHi CknagaTy piBHAHHSA peakLiii, xapakTepHUX AN BYrewo i cunivito (B3aemopis 3
Ta XiMiuHi BNacTMBOCTI BYT/IEUtO, CUNILiO, OKCUAIBaKTMBHMMM MeTanaMu | HeMeTanaMu, OKCUAaMW METaNiuHUX  eNeMeHTiB),
KapboHy,  kapboHaTiB,  cunilii(ly)  oKcuay, kap6oH(ll) okcugy (B3aeMOAis 3 KWUCHEM, OKCWMAAMW MeTaniyHWX eneMeHTiB),
CUNIKaTHOT KUCMOTK, CUNIKaTiB; CMocoOW [00YBaHHS kapGoH(lY) okcudy (B3aeMois 3 BOAOID, OCHOBHWUMM OKCMAAMMW, Nyramu,
okcugie  KapboHy B na6opatopii; HaiiBaX MBI yrneuem), cuniviii(lY) okcugy (B3aEMOfii 3 OCHOBHUMM OKCWMAAMU, Nyramu);
raysi 3aCTOCyBaHHs asMasy, rpagity, akTUBOBaHOTOpigHAHHSA peakLlili B3aEMOMEpEeTBOPEHHS CepeAHiX i KUCAMX  KapBoHaTis,
BYrinng, oKcuaiB Kap6oHy, KapOOHaTIB, TepmiuHOro posknasy KapGoHaTiB i rifporeHkapGoHaTiB, [06GYBaHHA OKCUAIB
rigporeHkap6oHaris, cuniliii(ly) okcugy, Cunikatis; Kap6oHy B naGopaTopii. XapakTepusysaTy cknag, 6yAoBY i (hisuuHi BAacTUBOCTI
SIKICHI  peakuil  fns  BWABNEHHS  KapboHaT-  inpoctux peuosuH Kap6oHy (rpaciT, anmas, Kap6iH), HaliBaXnmsiwi ranysi
CUNIKaT-IOHiB. 3aCTOCYBaHHs anmasy (y pisanbHUX i WNidyBasbHUX IHCTPYMeHTax), rpadity (y
BMPOOHMLTBI  ONiBLIB, €NeKTPOAiB), aKTMBOBAHOro BYrinis (B MeauuuHi, y
npoTurasax, 418 OUMLLEeHHs Boam), okenais Kap6oHy (CO sk BigHOBHUK, COr — y
BUMPOGHMLTBI COAW, LIYKPY, ra30BaHMX HaMoiB, HaMmoOBHIOBAY BOFHEracHMKIB), HaTpili
rigporeHkapboHaty, kapboHatiB Kanbuito Ta Hatpito, cuniuii(ly) okcugy
(BMPO6GHMLTBO CK/a, OyAiBenbHUX MaTepianiB), cunikatiB (CKNaLoBi LEMEHTY,
Kepamiku, nopuensHun, pigke cko). 3acTO0COBYBATM 3HAHHA 4719 BUOOPY Crocody
BUSBNEHHS KapboH(lY) okcnay, KapboHaT- i CUMikaT-ioHiB (Y pO34uHi).

3. OpraHiyHa ximis

HaliBaxnuBilli  enemeHTV-OpraHoOreHu, —opradiuHi BusHauaTu HariBaxxmsiwwi enemeHTu-opraHoreHu (C, H, O, N b, P). Po3pi3HATK
CMOMYKW; MPUPOAHI Ta CUHTETUYHI  OpraHiyHi 3a XapakTepHMMW 03HaKaMW1 HeopraHiyHi i opraHiyHi cnosykun, NpUpPoaHi Ta
CMOJYKW. CUHTETUYHI OpraHiyHi CronyKu.



MonekynspHa 6yfoBa opraHiyH1X cnonyk. XimidHui
3B'130K Y MOJIEKynax OpraHiYHuX CrofyK: €Heprisi, XapakTepusyBaTy KpaTHICTb, MOMSPHICTb ab60 HEMONSPHICTb  KOBAIEHTHOIO
AOBXMHA, MPOCTOPOBA HAMPAM/EHICTb, TMOMAPHICTb. 38’A3Ky B MOMIEKY/IaX OPraHiuHUX CMONYK, a- i p -3B'A30K 3a CMOCOGOM YTBOPEHHSI.

a-3B’A30K i p- 3B’A30K. OAMHAPHWA,  KPaTHi MopiBHIOBATY OAMHAPHI, MOABIMHI, NOTPIMHI Ta ApOMaTUYHI 3B'A3KN 3a eHEprieto i
(noaBiHWIA, NOTPIAHWIA), apOMaTUYHNIA 3B A3KM. JIOBXXMHOIO Ta MPOCTOPOBO HANPSM/IEHICTIO.
AHanisysaTun peakuiliHy 34aTHICTb OpraHiYHMX CnofyK i3 PisHAMM Tunamu
3B’A3KIB.
Mibpuamnsayis  enekKTpoHHUX  opbiTaneil  aTtoma
Kap6oHy; Ap  3p2, ap-ribpuamsaii. BusHavyaTun TmMnNM ribpuamsadii - Ta  MPOCTOPOBY  OpiEHTAUil0  riGpUAHMX

eNleKTPOHHMX op6iTaneli atomis Kap6oHy B MONEKYiax OpraHivyHmX Cronyk.
Knacugikauia opraHiyHux cnonyk 3a OyfoBoto KnacudikyBaTu opraHiuHi crnonyku 3a Oy[oBOK KapbOHOBOrO naHUora Ha
KapboHOBOI0 NnaHuora i HasIBHICTIO HaCUYeHi BYTNEBOAHI aLMKIIYHOT Oy0BM - aflkaHW, HeHaCWUYeHi BYrNEBOAHI
XapakTepucTUUYHUX ((PYHKLIOH/IbHUX) Tpyr. auUMKNIYHOT OYOBM - aflKeHW, a&KiHW; UWMKNIYHI BYrNeBOAHI - LMKIOaNKaHW Ta
apeHn; 3a HasABHICTIO XapakKTePUCTUYHUX ((PYHKLIOHa/IbHUX) Tpyn Ha CnvpTw,
(beHon, rasoreHoasikaHw, anbferigv, KapboHOBI  KUCMOTW, €eCTEpU, amiHw,
amiHOKUCNOTK.
fByLLEe TOMOJIOrii; TFOMO/IOrK, TOMOMOTiYHUIA  psaf, BusHayaTy roMosiorn ByrneBofHiIB Ta iX MOXigHUX.
roMonorivyHa pisHMYA. Knacu opraHiyHuX Ccnosyk. Po3pisHATY FOMOOriYHI paay i Knacu opraHivyHUX cnonyK. Y CTaHOoBBaTH
3aranbHi - (HOPMY/IM TOMOMOTIYHUX PALIB | KACIB Bi4MOBIAHOCTI MiXK NpeACTaBHUKaMM FrOMOOTIYHMX PALIB Ta IX 3ara/lbHUMK
OpraHiyHuX CrosnyK. (hopMynamu, Kiacamy OpraHivyHmMX Crosyk Ta ix XapakTepucTUYHUMU
(cbyHKLiOHaNBHMMI) TpynamMu.
MOHATTA  NEePBUHHWIA  (BTOPUHHWIA,  TPETUHHWIA, BU3HAYaTW Yy MOMieKynaxX OpraHiyHMX CnonykK pisHoT OyaoBM  MepBUHHWA,
4eTBEPTUHHUIA) aToM KapboHy. BTOPUHHWIA, TPETUHHWIA, YeTBEPTUHHMIA aTOMN KapboHy.
HowmeHknaTypa opraHiyuHnx cnonyk. HasusaTu opraHiuHi cnonyky 3a CTPYKTYPHUMU (POPMYy/iamMu1, BUKOPUCTOBYHOUM
HomeHknaTypy LLIPAC.
CknagaTu CTPYKTYpHi OpMynn opraHiyHMX CnosyK 3a Hassamy 3rigHo 3
HoMeHKnatyporo LUPAC.
ABuLLe i30Mepii, i30Mepy, CTPYKTYpHA Ta NPOCTOpPOBa
(reomeTpunyHa, abo Luc-TpaHc-) isomepist. Bu3HauaTu i30Mepy 3a CTPYKTYPHUMMU (hOPMYTIaMi.
P03pi3HATW CTPYKTYpPHI Ta NPOCTOPOBI (TeOMETPUYHI, ab0 Lu1C- | TpaHC-) i3omepu.
YcTaHosntoBaTH BigMIHHOCTI MK i30Mepamy i romosioraMu 3a: AKICHUM i
KifIbKICHUM CKNMagom, 6y0BOKO MOJIEKY/I.



3.2.1.

AJIKaHu

B3aemHuii  BnNAvB atomiB  abo rpyn atoMmis y

MOseKy/nax opraHiqHiX cronyk. YCcTaHOoBNOBATY 3B'A30K MK 6y0BOK i BMACTUBOCTAMM OPraHiuyHMX Cronyk 3
ypaxyBaHHAM Mepepo3nojiny eneKTPOHHOI TYCTUHU Ha MpuKIagax nponeHy
(NpuegHaHHS ranoreHoOBOAHIB Ta BOAW 3rifHO i3 npasunoM B. MapKOBHMKOBA);
cnupTiB (NogibHIicTb A0 Kucnot); eHony (KUCNOTHI BNacTMBOCTI, 34aTHICTb A0
peakLiii 3aMileHHs y 6eH3eHOBOMY KisbLii); HaCU4eHWUX OAHOOCHOBMX KapbOHOBMX
KUCNOT (KUCNOTHI BNAaCTUBOCTI), amMiHiB (OCHOBHI BNaCTMBOCTI, 34aTHICTb aHiniHy Jo
peakLiii 3aMilLeHHs y 6eH3eHOBOMY KiflbLyi).
AHanizysaTun XiMiyHy Oy[oBYy OpraHi4yHVWX CrosyK, BUKOPUCTOBYHOUM OCHOBHI
nosoxeHHs Teopii 0. bByTneposa.
MporHo3yBaTu peakuiiHy 34aTHICTb OpraHiuyHWX CrosyK, BUKOPWCTOBYHOUM
MOHATTSA NPO B3aEMHUIA BNMB aTOMIB 260 rpyn aTtomiB y MO/eKy/ax.

Knacvdikauis XiMi4HUX peakuin B opraHiuHii Ximil KnacudikyBaTy peakuii 3a y4acTio opraHiyHMX crnonyk (3amillieHHs, NpUESHAHHS,

(peakuii NpueaHaHHs, 3aMilleHHs, i3oMepu3allii). BifLLier/IeHHs, i30Mepu3aLlii).
YcTaHoBNOBaTU 3B’A3KM MiXK OYy[0BOKO MOMEKYN OpraHiyHMX Ccnonyk ta ix
3[laTHICTIO BCTYNaTK B peakLii NeBHOro TUMy.

3.2. ByrnesogHi

3aranbHa (hopMyna ankaHiB, X HOMeHKnaTypa, HasusaTwu nepwi 10 npeACTaBHUKIB TOMOMIOMIYHONO  psdy alKaHiB  3a

i3oMepis, OypoBa Monekyn, isuMuyHi Ta  XiMiuHi HOMeHKnaTypoto LLIPAC.

BNACTMBOCTI, CNOCO6W A00YBaHHS, 3aCTOCYBaHHSI. CknagaTwn MONeKynspHi Ta CTPYKTYPHI (DOPMYNN afikaHiB; PIBHAHHS peakuiit, Lo
XapaKTepuaytoTb XiMiYHI BNacTUBOCTI a/lKaHiB (peakuis 3aMilleHHsi Ha npuknagi
X/10pyBaHHSA MeTaHy, NOBHE OKWCHEHHS a/KaHiB ab0 4aCTKOBE OKUCHEHHS MeTaHy,
TEPMIYHUIA PO3KNag MeTaHy, KPEKIHr, i30Mepun3aLis ankaHis), 1abopaTopHuMii cnocio
[06yBaHHA MeTaHy. MosicHIOBATY ABULLE N-ribpuan3aLi’ eneKTpoOHHUX opbiTanei
aTomis KapboHy B MOSieKynax afkaHis.
MopiBHIOBATM (i3NYHI BIACTVBOCTI &/IKaHIB Ha MPUKIaLi IX TEMMepaTyp KUMiHHA i
M1aB/IEHHS.
OO6rpyHTOBYBaTU 3a/1EXHICTL MK arperatHuUM CTaHOM 32 HOPMaslbHUX YMOB,
Temneparypamy Mas/feHHs | KANIHHA a/1KaHiB Ta iX BIAHOCHOI MOEKY/ISAPHO0
Macoto; 3[aTHICTb a/lKaHiB [0 peakLili 3aMmilleHHsi 3a efeKTPOHHOK 6Yy[0BOHO
MO/EKY/, 3aCTOCYBaHHA a/fikaHiB (NannBo, NanbHe, PO3YMHHUKK, A0OYBaHHS Caxi,
BOAHIO, rafioreHoanKaHiB) iXHiMW BNaCTUBOCTAMMU.
YcTaHoBNoBaTH 3B’A3KM MiXK 6YJ0BOK MOJEKY/ i BNACTUBOCTAMU a/IKaHiB.



3.2.2.

3.2.3.

ANKEHU

ANKIHN

3arasibHa (hopMyna ankeHis,

X HOMeHKnaTypa

i3omepis, 6yAosa MONeKyn, XiMidHi - BMaCTMBOCTI BysnayaTu CTPYKTYpHI i30Mepy ankeHis 3a 6yA40BOK KapBOHOBOTO NaHLOTa,
Crocobu Ao0yBaHHS, 3aCTOCYBaHHS; AKICHI peakLiiT Ha posTallyBaHHAM MOABIAHOIO 38'A3KY; MIXXIPYMOBI (A7IKeHW i LMKIOaNKaH) Ta

NoABIiHNIA 3B'A30K.

3aranbHa ¢opmyna  asiKiHiB,

IX HOMeHKnaTypa,

MPOCTOpPOBi (reoMeTpuYHi, abo Luc-TpaHc-) i3oMepn. HasneaTw ankeHn 3a
HoMeHKnatyporo LLPAC.

CknagaTu MONeKynsapHi, CTPYKTYPHI (HOPMYNW anKeHiB; PIBHAHHSA peakuiid, LWwo
XapaKTepu3yoTb XiMiYHI BIACTMBOCTI eTeHy Ta nponeHy (peakuii npuesHaHHS
BOAHIO, Ta/lOreHiB, rasoreHoBOAHIB, BOAMW; MO/MiMepu3aLisi, YaCTKOBE OKUCHEHHS
eTeHy Ta MOBHE OKUCHEHHS afKeHiB), MPOMMUCNOBI Ta fabopaTopHi cnocobu
[00YBaHHA  aNKeHiB  (TEPMIYHWIA  KPEKIHr  a/IKaHiB, [erifpyBaHHA a/IKaHiB,
Jerigparayis HacMYyeHUX OJHOATOMHWUX CMMPTIB, B3aEMOLIS rasioreHoankaHis 3i
CNMPTOBUM PO3YMHOM Nyry, peakuii ankiHiB 3 BOAHEM), A0OYBaHHS ETEHYy B
naboparopil.

MosicHoBaT ¥ fBULLE N-TibpuAan3alii eneKTpoHHUX opbiTaneii atomis Kap6oHy B
MOJIEKY/IaX aJIKEHIB.

3acTocoByBaTW 3HaHHA [AnA BMOGOPY CMocoby BUSB/EHHA eTeHy (B3aemogis 3
OPOMHOI0 BOLOH, BOAHMM PO3YMHOM Kaslili nepMaHraHaty), a/ikeHiB (B3aemogis 3
OGPOMHOIO BOLOHD).

OO6rpyHTOBYBaTM 3aCTOCYBaHHS a/ikeHiB (BUPOOHWULTBO NOJIETUNEHY,
noninponineHy, etaHony, 1,2-AMxnopoetaHy) iXHiMU BIaCTUBOCTAMMU.
YcTaHoBMoBa T 3B’A3KM MidK OYJ0BOO Ta 3A4aTHICTIO a/IKEHIB A0 peakLiii
NPUESHAHHS.

AHanizysaTun nNpuWELHAHHA TrajlorTeHOBOAHIB Ta BOAM [0 MpPOMeHy 3rigHo 3
nepepo3nofinoM eneKTPOHHOT NYCTUHM B Monekyni (npasuno B. Map- KOBHMKOBA).

i3omepis, OyjoBa Monekyn; XiMiuHi BNacTMBOCTI TaBusHayaTy CTPYKTYpHI i30Mepu ankiHis 3a 6y/1080t0 KapGOHOBOIO NaHLIOra,
crnoco6u f[o0yBaHHS eTWHY, 3acTOCYBaHHS; SIKICHI posTalLyBaHHAM MOTPIHOTO 3B’A3KY.

3eaKLii Ha MOTPIAHWUIA 3B'A30K.

HasusaTw ankiHn 3a HomeHknatypoto LLIPAC.

CknagaTun MOoneKynapHi Ta CTPYKTYPHI (hOpMynu ankiHiB; PiBHAHHSA peakLiit, Lo
XapaKTepu3yoTb XiMiYHI BNacTMBOCTI aueTuneHy (peakuil NpuegHaHHS BO[HIO,
rasioreHis, rasioreHoBOAHIB, BoAW (peakuis M. KyuepoBa); peakuii 3aMilleHHs -
B3aEMO/iA 3 HATpieM, amOHia4HMM po3vmHOM apreHTyMm(l) okcuay; Tprumepu3alis
aueTunieHy, MOBHE OKWUCHEHHS afiKiHIB | 4YaCTKOBE OKWMCHEHHSI aueTWUeHy),
NPOMMC/OBI Ta NabopaTopHi cnocobu fo6yBaHHA aueTuieHy (TEPMIYHWUIA PO3Knag
MeTaHy, B3aEMOZIS Ka/bLUiil aueTuieHigy 3 BOAOH, peakuis 1,2- AuxnopoetaHy 3i
CMUPTOBVM PO3YMHOM NYTY).

OO6r'pyHTOBYBaTM 3aCTOCYBaHHS aLETUNEHY (ra30Be Pi3aHHs i



3.2.4.

3.25.

ApomMaTnyHI
BYT/IEBOSHI.
beHseH

MpwupoaHi mkepena
BYI/IeBOLHIB Ta TXHS
nepepobka

3BaploBaHHA MeTaniB; [00yBaHHA BiHIIXNOPUAY, NONIBIHINXIOPULY, OLTOBOrO
anbAeriay), 3yMOoB/ieHe oro BnacTUBOCTSMM.

MosicHBaTK ABMULLE NP-Tibpnan3aLlii eneKTpoOHHKX opbiTanein aTomis KapboHy B
MoJsieKyiax ankiHis.

3acTocoByBaTW 3HaHHS AN BUOOPY CNOCOBY BUABEHHSA aueTuneHy (B3aemogis 3
6pPOMHOI0 BOAOO, BOAHUM PO3UYMHOM Kasliil nepMaHraHaTy, aMoHia4HUM pO34YMHOM
apreHTym(l) okcuay), ankiHiB, WO MICTATbL Yy cKnadi Monekyn C-H 3B’A3Ku
(B3aemopist 3 6GPOMHOI0 BOAOK, aMOHiIa4HMM po3dnHOM apreHTym(l) okemay).
MopiBHIOBATW peakLiiiHy 34aTHICTb eTeHy i eTUHY B peakLisix NpUeSHaHHS.
YCTaHoBNOBATMW 3B’A30K MK OyOBOK Ta 34aTHICTIO aueTuieHy [0 peakuii
NPUELHAHHSA, 3aMiLLeHHS.

3aransHa popmysia apeHiB romMmosioriyHoro CknafaTy MONeKy sipHy Ta CTPYKTYPHY (hopMy/v GeH3eHy; piBHSIHHS

pagy 6eHseHy. bynoBa, BNacTUBOCTI, cnocoou peakLiii, L0 XapaKTepu3yroTb XiMiYHI BNacTUBOCTI 6eH3eHy (peakuil

[00YyBaHHA OeH3eHy; MOHATTA PO  apoOMaTUYHI

3B’A3KW, OP-€/IEKTPOHHY CUCTEMY. 3aMiLLieHHs 3a y4acTHo rasioreHis, peakuii NPUEAHAHHA - MAPYBaHHA Ta X/10pyBaHHA

(), OKMCHEHHS), 0OYBaHHA 6eH3eHY B MPOMUCIOBOCTI (KaTaliTUUHe ferifpyBaHHs
rekcaHy, LUMKIOreKcaHy, Tpumepusalis aueTuieHy).

PO3pi3HATY HEHAacKYeHi Ta apoMaTWYHI BYr/neBOAHI.

MosicHioBaTW sBuMLLEe JHribpuan3aLii eneKTpoHHUX opbiTaneli aTomis KapboHy B
MONeKyni OeH3eHy, CTINKICTb OeH3eHy A0 Aii OKMCHUKIB Ta Oro 3gaTHICTb A0
peakLili 3aMiLLeHHs.

MopiBHIOBATM 3B’A3KM MK atomamy KapboHy B Mosiekynax 6eH3eHy, ankaHiB i
aNKeHiB, peakLiliHy 3[aTHICTb GEH3EHY, a/IKaHIB | a/IKEHIB Y peakLiisX 3aMilLleHHs Ta

OKWCHEHHS.
HahTa, npupogHnia Ta CynyTHilA HadhToBUIA HasnsaTw NpoayKTV nepepobKy HathTV Ta Kam’AHOro BYrinnA.
rasu, BYrifing, iX CKnag; KPekiHr i HasoanTwu npuknagn BUKOPUCTAHHA NPUPOLHOT BYr/1eBOAHEBOT CUPOBUHM

apomMaTtu3zauis Ha(hTu Ta Ha(hTONPOAYKTIB, K AyKepena opraHiuyHmMx cronyk.

JeTOHaljiiHa CTilKiCTb OeH3MHY, OKTaHOBe uucno; CKnafaTu PiBHAHHA peakuiid, WO BifbyBaroTbCs Nif Yac CnasitoBaHHA NPUPOAHOIo

nepepobka BYrinns; npobnemMu [OOYBaHHA PiAKOro rasy.

NanbHOro 3 BYTiNNS Ta albTepHATUBHMX IKEPe. Po3pisHATW peakuii, sKi BigOyBalOTbCA Mif Yac KpekiHry Ta apomartumsauii
BYI/IEBOAHIB.
MopiBHIOBATW [AETOHaLiliHy CTIiKICTb OEH3MHIB 3 ypaxyBaHHAM iX OKTaHOBMUX
ymcern.

3.3. OKCUreHoOBMICHI opraHi4Hi crnonyku



cnmptis. Knacudikauia cnvptis. 3arasibHa
(hopmyia 04HOATOMHUX HACUYEHUX CMIUPTIB.

BbynoBa, HOMeHKNaTypa, i3oMepisi, BNacTUBOCTI,
crnoco6u fobyBaHHA Ta 3aCTOCYBaHHSA. [OHATTA

Npo BOJHEBWUIA 3B A130K.



Oy/[0BOKO KapbOHOBOIO flaHLtora, po3TallyBaHHAM [iAPOKCUIbHOT rpynu

Ta MDKKIacoBi izomepu (eTepw).

HasnBaTu 04HOATOMHI Hacu4eHi CPTY, a TaKOXX eTU/IEHTNIKOSb i

rniuepon 3a HomeHknatyporo LLUPAC.

KnacudikysaTn cnvptu 3a OyaoBOKO KapbOHOBOrO faHLOra - HacWUYeHi,
HeHacuyeHi, 3a KifbKICTIO TiAPOKCUNBHUX TPyn - OAHO- | 6GaraTtoaTtoMHi, 3a
NpUPOAOHo aToMiB KapOoHy, 3 SKUMK CMO/yYeHa FiipoOKCUbHA rpyna, - MEPBUHHI,
BTOPWHHI, TPETVHHI CNUPTW.

CKuyagaTun MONEKYNspHi, CTPYKTYpHi hopMynn CNMPTIB; PIBHAHHA peakLiii, Lo
Bifl0OpaXKatoTb XiMiYHI BIACTMBOCTI HACUYEHWX OLHOATOMHUX CNUPTIB i rniLeposny
(peakuii 3amilleHHss - B3aEMOAIA 3 aKTMBHUMMK MeTanaMu, rasioreHOBOAHAMY,
ectepudikauis,

MDKMONeKy isipHa ferigparauis, BHYTPiLUHbOMONEKY IApHa Aerigparalis, YyacTKose
Ta MOBHE OKWNCHEHHS), NPOMMC/IOBI CNOCO6K 100yBaHHA MeTaHoNy (i3 CMHTE3-rasy),
eTaHony  (rigpatauieto  eTeHy, (pepMeHTaTUBHWM  OPOAIHHAM  [/1HOKO3W,
BiHOB/IEHHAM eTaHa/1t0) | nabopaTopHi cnocobu aobysaHHsA cnuvpTis (rigponis
ranoreHoankaHiB). XapakTepusyBaTun CKnag i OyAoBY MOMEKyn OfHOATOMHMX
HacuyYeHnx

crnmpTiB.

O6rpyHTOBYBaTW 3aCTOCYBaHHA eTaHony (40OyBaHHA OLTOBOT  KUC/OTU,
[IeTUIOBOro eTepy) Ta MeTaHoNy (#06yBaHHS (hopmManbaerigy) iXHiMu
B/IaCTUBOCTAMMU.

MopiBHIOBATY (i3NYHI BNAaCTUBOCTI (TEMMEPATYPU KUMIHHA, PO3UYMHHICTL Y BOAI)
0HOATOMHUMX HaCUYeHWX CMUPTIB i Bi4NOBIAHNX aJIKaHiB,

METaHo/y, €eTaHONy, ETUMIEHINIKOMK Ta rAiueposny; akTMBHICTb OAHOATOMHUX
HaCUYeHWX CnupTiB, BOAWM | HeOpraHiYHMX KUCNOT Y peakuiax i3 NyXHumu
MeTanamu.

YCTaHOoBMOBATU 3B’A3KA MK €/IleKTPOHHOK OY/0BOK MOJIEKY/T OLHOATOMHUX
HaCWYeHUX CNUPTIB Ta IXHIMU QI3UYHUMK | XIMIYHUMUN BNaCTUBOCTAMMU.



3.3.2

3.33.

deHon

Auberian

Etunenrnikons Ta rniyepon  fK  MpeaCTaBHUKA

6aFaToaT0MH!/|X CIUpTiB;  AKICHAa  peakUil  HACknagaTu PpiBHAHHA  peakuili, WO BiJOGPaXalOTb  XiMiYHi  BnacTMBee

GaratoaTomHi cnnpTy. eTUNEHINiKoMo Ta rniuepony (B3aemogis 3 Hatpiem, kynpym(ll) rigpokcuaom (66
3anucy PIiBHAHHA peakuil), MOBHE OKUCHEHHS); rNiLeposy (B3aEMOAA 3 HITPaTHOI
KWUCNOTOHO, BULLMMN HAaCUYEHUMU Ta HeHaCU4YeHWMM KapbOHOBUMMU KMUC/OTaMU
[00yBaHHA riLepony (OMUNEHHS XKMPIB).
YCTaHoBNOBATY 3B’3KM MidXK OYJ0BOIH0 MOMEKYN GaraToaTOMHMX CMPTIB Ta i
BNaCTUBOCTAMMU.
3acToCcoBYBATM 3HAHHS 4711 BUOOPY CMOCO0Y BMSBNEHHS GaraToaTOMHUX CNUPTi]
(B3aemogis 3 kynpym(ll) rigpokcugom).

dopmyna deHony. bynoBa Monekynu  ieHony,

XapakTepuctuyHa ((pyHKUioHafbHA) rpyna B Hiil;

BMacTWBOCTI,  fj0OYyBaHHs,  3aCTOCYBaHHs;  SKICHI CknagaTu MONEKYNSPHY, CTPYKTYPHY (OPMynu (eHony; PIBHAHHA peakLili, Lie

peakLyiT Ha deHon. Bifo6paXKaloTb XiMiYHI B/IACTUBOCTI (PeHONy (peakuil 3a y4yacTHo TigpPOKCUIIbHOT
rpynuv - B3aeEMOZis 3 HaTpieM, HaTpili rigpoKCuaoMm; peakuii 3a y4acTio 6eH3eHOBOIC
KifbUs - B3aEMOZiA 3 OPOMHOIO BOLOK), HITPATHOK KUCMOTOK), MOro AobyBaHHS B
NPOMUCNOBOCTI (Ti4posi3 XI0PO6EH3EeHY).
OO6rpyHTOBYBATW B3aEMHWIA BNNB TiJPOKCUILHOI rpynu i 6EH3eHOBOrO KifbUs B
MONeKyni qeHony.
MopiBHIOBAT U KACNOTHI BNAaCTMBOCTI CNMPTIB, ()eHONY i KapOOHATHOT KUCOTY;
3[aTHICTb 6EH3eHY i )eHONY A0 peakLili 3amiLLieHHs. Y CTaHOBMOBAT M 3B 3KM MiXK
OyL,0BOKO MOMEKY/IN (DeHONY i AOro BNacTUBOCTAMM.
3acTocoByBaTU 3HaHHA 4719 BMOOPY CNocoOy BMSBMEHHA (eHony (B3aemogia 3
(epym(LL) xnopmaom, 6pOMHOIO BOAOHO).

3aranbHa Qopmyna anbperigis. bygosa  Monekyn

anbierifis,  xapakrepuctnyHa  ((yHKUiIOHIbHA) BusHauaTy CTPYKTYPHI i30Mepu anberifis 3a 6y/10B0K Kap6OHOBOIO NaHLtora.

rpyna, — HOMeHKnatypa, — i30Mepis,  BNIaCTUBOCTI, HasusaTy anbjeriav 3a HOMeHKnaTypoto LLIPAC.

A00YBaHHS,  3aCTOCYBaHHS;  AKICHI  peakuil HAHaBogWTM NpuUKNagM 3acTOCyBaHHA eTaHaMlo (A0GyBaHHS OLTOBOI KUCAOTH,

anbferigHy rpyny. eTWUI0BOr0 CrnupTy) Ta MeTaHamo (Jo0yBaHHA (hopMasiiHy, YPOTPOMiHY) IXHIMK
BNIaCTMBOCTSAMU.
CknagaTwu CTPYKTYpHiI (hopMynu MOSIEKYN afbAerifiB Ta iX CTPYKTYPHUX i30MepiB;
aiBHAHHA  peakuiih, Wo BigobpaxarTb XiMiYHi  BNACTVMBOCTI  anbAerifis
(BIAHOB/EHHS, 4aCTKOBE OKWCHEHHS), [0OYBaHHA eTaHall0 B MPOMWUCIOBOCTI
(rigpartauiero aueTuneHy 3a peakuieto M. Kyueposa) i nabopartopii (OKUCHEHHAM
eTaHony).
3acTOoCOBYBaTHW 3HAHHA 415 BUOOPY CNOCOOY BUABNEHHS anbAerifiB 3a AKiCHUMU
3eaKUisMK - B3aEMOAIS 3 aMOHia4HUM po3ymHOM apreHTym(l)



3.3.4.

3.35.

KapboHOoBi K1CNoTu

Ectepu. XKnpu

okenay, kynpym(ll) rigpokcuaom.

XapaKTepucTnyHa (hyHKUiOHabHA) rpyna
KapboHoBUX  KucnoT.  Knacudikauis — KapboHOBKX
KWCNoT. 3aranbHa (hopmyna HacnM4eHnx

O[HOOCHOBHMX  KapboHOBMX  KucnoT.  bypnosa,

HOMeHK/IaTypa, i30Mepis OLHOOCHOBHUX KapbOHOBUX

KWC/OT, BNacTVBOCTI, J00yBaHHsl, 3aCTOCYBaHHS. BusHauaTV CTPYKTYPHi i30Mepy HaCUYeHNX 0JHOOCHOBHYMX KapOOHOBYX KMUCMOT 3a
0y[0BOH KapbOHOBOIO NaHLora, MiXKKIacoBi i3omMepu (ectepw).
HasueaTw 3a HOMeHKnatypoto LLIPAC HacuyeHi 04HOOCHOBHI KapboHOBI K1COTH,
[aBaTn TpMBiasibHI Ha3BW NepLUM TPbOM OLHOOCHOBHUM KapbOHOBMM KUC/OTaM.
KnacudikyBaTn KapboHOBI KMCNOTU 3a OyaoBOH KAapOGOHOBOrO  NaHLora
(HacuueHi, HeHacu4eHi), KiNbKICTIO KapOoKCUIbHUX rpyn (O4HO-, ABOXOCHOBHI) i
KifIbKIiCTIO atomiB KapboHy B 1X mosiekynax (Hwkdi, uwyi). CknagaTwv qopmynv
CTPYKTYPHUX i30MepiB HaCMYeHUX OAHOOCHOBHUX KapbOHOBWX KMWC/IOT; PiBHAHHA
peakLii, Lo BifobpaXatoTb XiMiYHI BNacTMBOCTI KapOOHOBMX KMUCMOT (B3aEMOAis 3
aKTUBHVMMMW MeTaslaMi, OCHOBHWMMW OKCMAamu, OCHOBamu, CONSMM Kapb6OHATHOT
KUCNOTK, CNMpTamu); PIiBHAHHA peakuiii  [o6yBaHHS  MeTaHOBOI  KWCNOTK
(OKMCHEHHs MeTaHy, B3aemMogis KapboH(ll) okcugy 3 HaTpiii rigpokcmaom i3
MoJasnbLLUOK AIEH0 X/IOPUAHOI KMCMIOTU) Ta eTaHOBOIT KUCMIOTU (OKUCHEHHA ByTaHy,
€TaHo/y, eTaHa/to).
OO6rpyHTOBYBATUN 30ATHICTH HDKUMX KAPOOHOBUX KUCNOT A0 eNeKTPONiTUYHOI
Aucouiauii, a X po3unHiB — 3MiHIOBaTU 3abapB/ieHHs [HAMKATOPIB; 0CO6MMBI
XiMiYHi BNacTMBOCTI METaHOBOT KUCMOTW (30aTHICTb A0 OKMCHEHHS - B3aEMOAIs 3
amoHia4yHMM po3unHom apreHTyMm(l) okenay, kynpym(ll) rigpokeugom).
MopiBHIOBATW (i3VNYHI BIACTUBOCTI (TEMMNepaTypu KUMIHHA, PO3UYUHHICTb Y BOAI)
HaCUYeHUX OAHOOCHOBHUX KapbOHOBMX KWCMOT | OAHOATOMHUX HaCUYeHUX
CMVPTIB; KNCNOTHI BNaCTMBOCTI KapbOHOBMX KUC/IOT B MEXax roOMO/IOriYHOro psay,
a TakoX 3i cnupTamu, ()eHOIOM i HeopraHiYHUMK KUCNIOTaMK.
YCTaHoBNOBATW 3B’3KU MiXK €1EKTPOHHOK OyA0BOK0 MOMEKYN i i3UYHUMK Ta
XiMIYHUMM BNaCTMBOCTAMMU KapbOHOBMX KUC/IOT.

3arasibHa (hopmyna ecTepiB KapOGOHOBMX KWCMOT. BU3HayaTu CTPYKTYpHi i30Mepu ecTepiB KapbOHOBMX KWCNOT 3a OyA0BOHO
BynoBa, HOMeHKnaTypa, i30Mepisi, BNacTMBOCTI, KAPOOHOBOro flaHLtora, MiKKNacosi i3omepyn (Kapb6OHOBI KWUCMOTKW); CTPYKTYPHi
[06yBaHHS, 3aCTOCYBaHHS. (hopMynIn XKMpIB - TPUONETHY, TpUCTeapuHy; (opMy/nn cofieid NasbMITUHOBOI |
Xupn - ectepn rnivepony i BUWMX KapBOHOBWX CTEAPUHOBOT KWC/OT.

KUCNOT. Knacudikauia — Xupis, BMacTMBOCTI, Ha3nBaTwu ectepn 3a HOMeHKnatyporo LLPAC.

[00yBaHHS, 3acTOCyBaHHS. Muna i CUHTETUYHI MUiHI KnacudikyBaTy XXMpKY Ha TBapUHHI | POC/IMHHI; TBEPAT | piaki.

3aco6m. CkyagaTw piBHAHHA peakLuilii yTBOPeHHS ecTepis (ecTepudikauis) iix



3.3.6.

3.4.1.

Byrnesoau

AMiHN

rigponisy; PiBHSHHS peakLiil, sKi BigobpakatoTb BMACTMBOCTI XKMPiB (OMUNEHHS,
rifipyBaHHs).
YCcTaHoBNOBaTW 3B'A3KM MK CK13foM, Oy[0BOH MOJEKy/, BAaCTUBOCTAMU Ta
3aCTOCYBAHHAM XXMPIB.
3acTocoByBaTW 3HAHHA [/19 BUOOPY CMOCOOY BUSBNEHHA HEHAaCUYEHWUX PifgKnx
Xupis (B3aEMoAis 3 6pOMHO0 BOZOHO).
Knacudikauisa ByrneBogiB; Cckniafd,  MOMEKYNAPHI
thopmyn T/IOKO3W, (PPYKTO3M, caxaposn, KPOXMaso i
LieNtoN1o3n;  CTPYKTypHa (hopmyna BiAKPUTOT (DOPMU Po3pisHATM MOHO-, Au- Ta nosicaxapuau.
MOJIEKY/IN T/IOKO3M; BNIACTVUBOCTI F/IIOKO3M, Caxapo3n, Hagoau TV NPUKNaAN 3aCTOCYBaHHA FIIOKO3M, KDOXMaTO (BUPOBHULTBO eTaHony)
Kpoxmanto i - uentonosn;  AoGYBaHHS  T/IHOKO3W, Ta Lentonoau (f06YyBaHHS LUTYYHOrO aLleTaTHOO LLOBKY) IXHIMU BNacTMBOCTAMM.
BMPOGHMLITBO Caxaposn i KpoXManto; KiCHI peakuil CknagaTu piBHAHHSA peakwiii, WO Bigo6pakaoTb XiMiuHi BACTUBOCTI FHOKO3M
AN BUSHAYEHHS T/IFOKO3M | KPOXMaslto; 3aCTOCYBaHHS (MoBHe | 4aCTKOBE OKVICHEHHS, BiJHOB/IEHHS, CIMPTOBE Ta MOIOYHOKICTE GPOJIHHS,
I/TIOKO3K, KPOXMaJIKO, LIE/THOIO3N. ecTepudikauis, B3aemogis 3 kynpym(ll) rigpokcugom 6e3 HarpiBaHHs (6e3 3anucy
PIBHAHHA peakuil) Ta 3 HarpiBaHHAM), caxapo3n (MOBHE OKWCHEHHS, rifponis,
YTBOPEHHS caxapaTiB), KpOXManto (KUCNOTHUIA Ta (hepMeHTaTMBHWIA rigponis) i
Lientono3un (NoBHe OKMCHEHHS, Tigponis, ectepudikauis - yTBOPEHHS TpraveTaTy Ta
TPUHITPATY Lentososn), POToCMHTESY.
YcTaHoBNOBATU NOAIGHICTb i BIAMIHHICTE KPOXMAsIHO Ta LIE/IHOM03M 3a CKIaioM,
OY[0BOKO MOJIEKYN i BNIACTUBOCTAMM.
3acTocoByBaTMW 3HaHHA ANA BUMOOPY CMOCOOY BMABMIEHHA THOKO3M (B3aEMOLiS 3
aMoHia4YHUM po3yrHoM apreHTym(l) okeuay, peakuii 3 kynpym(ll) rigpokcmgom) i
Kpoxmasto (B3aEMOfis 3 0f0oMm).
3.4. HiTpOreHoBMICHI OpraHiyHi Cronyku
XapaktepuctuyHa (PyHKUiOHaNbHa) rpyna amiHis.
Knacudikauis  amiHiB. HomeHknaTypa, i30Mepisi, BusHauaTu CTPYKTYpHi (QOPMYNM i30MEPHMX aMiHiB 3a 6y[0BOK KapBOHOBOrO
OyfoBa, BNacTMBOCTI, CMOCOOM  A0OYBaHHS  TanaHLora, MOMOXKEHHAM aMiHOTPYny Ta MiXKBUAOBI i30Mepn (MepBUHHI, BTOPUHHI,
3aCTOCyBaHHS. TPETUHHI amiHn).
HasunsaTwu amiHu 3a HOMeHKNaTypoto LLUPAC.
KnacudgikyBaTu amiHW AK NOXigHi aMOHiaky (NepBUHHI, BTOPUHHI | TPETUHHI) Ta 3a
Oy[0BOK KapbOHOBOro naHutora (HacuyeHi, apomatuuHi). CknagaTu PiBHAHHSA
peakLil, Wo BifobpaxatoTb XiMiYHI BNACTUBOCTI HACMYEHMX aMiHIB IK OpraHiuyHmX
OCHOB (B32aEMOfi 3 BOAOH, HEOPraHiYHMMW KWUC/MOTaMK; TOPIHHA); aHiniHy
(B3aemogia 3 HeopraHiYHMMKU KUCNOTaMKn, GPOMHOK BOAOHD); A0OYBaHHSA aHiniHy
(BiAHOBNEHHS HITPOGEH3eHY - peakuid M. 3iHiHa).
OO6I'pyHTOBYBA T OCHOBHI BMacTUBOCTI HACMYEHMX aMiHiB Ta aHifliHy; 3MEHLLEHHS
OCHOBHUX BIaCTUBOCTEN i 30i/bLUEHHSA peaKLiiHOT 30aTHOCTI



3.4.2.

3.4.3.

AMiIHOKUCNOTH

Binkn

CUHTETWYHI
BUCOKOMOJIEKYNAPHI
PEYOBUHM | MONIMEpPHI
MaTepiain Ha iX OCHOBI

aHiniHy B peakuisx 3amilLeHHs.
MMopiBHIOBAT M OCHOBHI B/IAaCTVMBOCTI aMOHiaKy, NepBUHHNX, BTOPUHHNX,
TPETUHHUX HaCUYEHNX aMiHiB Ta aHifiHy.

Cknag i OyngoBa  Monekysn,  HOMEHKNATypa,

BNacTUBOCTI, 00YBaHHS, 3aCTOCYBaHHA aMiHOKMC/IOT. Ha3nBaTyW aMiHOKMUCNOTU 3a HOMEHKNaTypoto LLIPAC.

MoHATTA Mpo  amOTepHICTb  amiHOKUCNOT, CknagaTu CTPYKTYpHi  (hOPMynM  HaANpOCTilMX —amiHOKMCMOT -  [AiLyHY
BINONAPHWIA NOH; An-, TPW-, MONINENTUAN, NENTUAHWUIA (aMiHOETAaHOBOI),  anaHiHy  (2-aMiHONPOMAHOBOI);  PIBHAHHS  peakuiid, Lo
3B’A30K (NenTuaHa rpyna atomMis) BifOOpaXKaloTb XiMiYHi  BNacTUBOCTI  aMiHOKUCNOT Ha nNpuUKIagi  B3aeMogii

amiHOETaHOBOI KUCMOTU | 2-aMiHOMPONAaHOBOT KWUC/MIOTU 3 HEeopraHiyHUmMu
KMCNOTaMKn, OCHOBaMW; YTBOPEHHA AW-, Tpu-, noninentugis. O6rpyHTOByBATY
aM()OTEPHICTb aMiHOKUC/IOT, YTBOPEHHS BIMONSPHNX MOHIB.
MopisHIOBAT L 3a OYA0BOKO MOMIEKY/ | XIMIYHVMMM BNacTUBOCTAMU aMiHOKUCNIOTY 3
KapObOHOBMMMW KMUCNOTaMK Ta amiHaMu.

Byposa 6inkiB, X BMacTMBOCTI, 3aCTOCYBaHHS, XapakTepusyBaTu NPOLECK rigponidy, feHaTypauii 6iskis. 3acT0CoByBaTH

KO/bOPOBI peakLii Ha 6inKu. 3HaHHA 471 BUOOpY cnocoby BUABEHHS 6iNkiB (KcaHTONpoTeiHOBa Ta 6iypeToBa
peakuir).

3.5. CUHTETNYHI BUCOKOMOJIEKYIAPHI PEYOBMHM | MONIMEPHI MaTepiasiv Ha iX OCHOBI

MOHATTA Npo nonimep, MOHOMeP, eNleMeHTapPHY NaHKYy,

CTyNiHb noniMepu3aLii. Knacudikauis KnacudpikysaTn  noniMep 3a  LUNAXOM  OfiepKaHHA  (MPUPOAHI,  LITYYHi,

BVICOKOMOJIEKY/IAPHUX  PEYOBWH; CMOCOOM  CUHTESY cuHTeTIYHI); BifHOLIEHHAM A0 HarpiBaHHA (TEPMOMMACTWYHi, TepMOpeaKLiiiHi);

BVICOKOMO/IEKY/IIPHWX PEYOBIH; 6y/0Ba i BNAaCTUBOCTI GyoBoto (NMiHiiiHI, posranyseHi, cituacTi).

nonivepis; TEPMONNACTUYHI MONIMEPM | NNaCTMACK HACKnagaTy PIBHAHHA peakuili moniMepusallii 3 YTBOPEHHAM HaliBaXAMBILLINX

X OCHOBI; MOHATTA NP0 HaTypabHi i CUHTETUYHI nonimepis  (MonmieTwneHy, MOAINPOMiNeHy, MOMICTUPEHy, NOAIBIHIAXIOPUAY,

KayuyKu, CUHTETUYHI BONIOKHA; 3Ha4eHHS NONIMEPIB Y tehnoHy, heHONOpMAanbAErifHUX CMON, MOAii3onpeHy, NonibyTazieHy, KampoHy,
cycnifbHOMY rocnofapcTsi Ta NobyTi. NaBCaHy).
P03pi3HATH cnocobun yTBOPEHHSA BUCOKOMONEKY/IAPHUX CMONYK (peakwuit
noniMepm3adii Ta NoniKoHAeHcau,ir).
MopiBHIOBATW BMACTMBOCTI NPMPOAHMX (6aBOBHA, /IbOH, LLOBK, BOBHA), LUTYYHUX
(LWTYYHWIA aueTaTHWIA | BICKO3HWIA LUOBK) Ta CUHTETUYHMX BOMOKOH (KarpoH,
naBcaH).
YcTaHoBMoBaTY 3B’A3KM MiXK BNIACTMBOCTAMM Ta 3aCTOCYBaHHAM MOiMepiB.

3.6. ¥Y3arasibHeHHS 3HaHb MPO OpraHiyHi CroayKu



BCTaHOBNEHHA TEHETUYHUX 3B'A3KIB MK PI3HAMM  Knacamy  opraHivHuX

CMOMYK, MiXX OpPraHiYH1MU Ta HEOPraHiYHUMK CronyKamu MopiBHIOBAT W XiMIYHI BMIACTUBOCTI OPraHiyHMX CroyK Pi3HUX Kacis.
YCTaHOBMOBATM 3B'A3KN MK CK/13Z0M | XIMIYHUMM BIACTUBOCTAMY OpPraHivyHuX
CMONYK Pi3HUX KaciB, MiXK OPraHiYH1MKN Ta HEOPraHivYHMMM CroNyKamMu; reHeTUYHi
3B'A3KM MiXX OpraHiyHMMK Ta HeopraHiYHUMK CNoMyKamMu.
CKnagaTw piBHSHHS peakLiii — B3aEMOMEPETBOPEHb OPraHiuHMX CMOMYK Pi3HMX
Knacis.

4. O6UNCNEHHA B XiMIT
4.1. Po3B'a3yBaHHA 3aga4 3a PopMynM 411 06YMCNEHHSA  KiNIbKOCTI  PeYOBUHY,
XiMiYHAMM (POPMY/IaMU KifIbKOCTI YaCTUHOK Y MEBHIl KislbKOCTi PEUOBUHW, Q6unNCioBATY BiJHOCHY MOMEKYNAPHY Ta MONSPHY Mach PEYOBUMHY; KiMbKIiCTb
| Ha BMBE/IEHHS MacoBOi YaCTKM efieMeHTa B Cnonywi, BifHOCHOT yaCTUHOK Y MeBHil KiflbKOCTi PEYOBMHM, Maci pedoBuHM, 06°eMi rasy; 06’°eM aHoi
(hopMy/In CMONYKM  FYCTUHM a3y, MacoBOi (06'€MHOT) YaCTKI KOMMOHEHTA Macy abo KifbKOCTi PEYOBMHU Fasy 3a H. Y. BiJHOCHY NyCTVHY rasy 3a iHLLMM FasoM;
B CyMiLLli, BUBEJEHHS (hOPMY/IM CMIONYKI 32 MaCOBUMM macoBi Ta 06’€MHi (191 FasiB) YaCTKN PEYOBUH Y CyMiLlli; CEpeIHIO MONSPHY Macy
YacTKamu eN1emMeHTIB CyMiLLi rasiB; MacoBy 4YacTKy efleMeHTa y cronyui 3a 11 popmysioro.
YcTaHoBnoBaTU XiMiuHY (hopMy/Ty CNOMYKM 38 MaCOBUMU YaCTKaMy efleMeHTIB,
LLIO BXO4ATL A0 1T CKnagy.

4.2. BupaxeHHs KinbkicHoroMacosa 4acTka po34nMHeHOi pe4oBUHM
CKNagy po3unHy O6uucnoBaTH MacoBy HacTKY PO3YMHEHOT PEUOBUHU B PO3UMHI, Macy (06°em)
(cymiwui) PO34YMHY Ta PO3YMHHMKA, Macy PO34YMHEHOT PeUYOBNHN. BUKOHYBAT N 0GUMCNEHHS
LN NPUroTyBaHHA PO3YMHIB i3 KpUCTaiorigparis.
43. Po3B*3yBaHHs 3aay 3a ANrOPUTMI PO3B'A3KY 3a4ay 3a PIBHAHHAM peakLii;
PIBHAHHAMM peaKLiid  BifHOCHWIA BUXif NPOAYKTY peakuii O6uncnioBaTN 3a PIBHAHHAM XiMiuHOi peakuii Macy, 06'eM (ans rasy) a6o

KifIbKiCTb PeYOBMHU peareHTy abo NPOoAYKTY 3a BiJOMOI Macow, 06’emom (4ns
rasy) abo Ki/fbKiCTHO PeYOBMHM iHLIOrO peareHTy abo NpoAyKTY; BifHOCHWIA BUXif
NPOAYKTY peakLii.

YcTaHosnoBaTyW XiMivyHy QOpMYyy PEUYOBMHM 3a KiIbKICHUMUW LaHUMU NPo
peareHTV i NPOAYKTU peakLii.

BMKOHYBaTM 06YMCNEHHS, SKLLO PEYOBUHM MICTATb JOMILLKU 860 HasBHI B
HaLJINLLIKY.

Po3B'a3yBaTun KOMOIHOBaHI 3afadi (MoegHaHHSA He 6inbLue 4BOX anropuTMiB).
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YMOBHI MO3HAYEHHS: «p» - peyoBMHa PO3UMHHA (PO3UMHHICTL binblie 1 T peyosuHmn Y 100 I Bogm);

«M» - PEHOBMHA Manopo3ymHHa (PO3UMHHICTL - Big 140 0,001 ry 100 r Boaw);

«H» - PEYOBMHA NPaKTUYHO HEPO3YMHHA (PO3UYUHHICTL - MeHLe 0,001 ry 100 r Bogm); «-» -
peyoBMHA He iCHYE;

«#» - peyoBMHa iCHYE, afie pearye 3 BOAOH; 11 PO3UMHHICTb BU3HAUUTN HE MOXKHA.
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HarnowvpeHilwi Ha3Bu Ta CKag AesAKMUX HeopraHiYHMX pPevyoBUH, CyMiLLIei Ta MiHepasliB

XimiyHa hopmyna peyoBuHM abo
KOMMOHEHTA (KOMIMOHEHTIB) CyMiLLli

HarnowumpeHilua Ha3sa pevyoBuHM abo XimiuHa hopmyna pevoBrHM abo HainoLlumpeHilua Ha3sa peqoBuHN abo
CyMmiLui KOMMOHeHTa (KOMIMOHEHTIB) CyMiLLi CyMmiLLi

KyxoHHa (kam’aHa) Cinb 14aCl MigHuiA Kynopoc Cwv8rri4 « 5H20
KaycTunuHa cofa, iiKuil Hatp NeOH 3anisHuii Kynopoc Pe8lI4 « THO
KanbLmHoBaHa coaa Ne2Cl)3 [ipKa cinb Mug8l14 « 7H20
KpucTaniyHa coga Ne2C0O3-10H20 ANOMOKaieBuUiA ranyH KAL(8114)2 « 12H20
MuTtHa(xap4yoBsa) cogda NaHCO3 lMepekunc BOAHIO, Neprigposb H20 2 (BogHWiI po34mH)
HaTpiliHa cenitpa NeNO3 logHa HacTosHKa 12(cnnMpTOBUIA PO34YMH)
KaniliHa cenitpa o403 HawatupHunia cnupT, amiadHa Boga VH3 (BogHWiIn po3unH)
AmiayHa cenitpa NNeNO3 X/OpHe BanHo CaCl(OCl), abo CaOCb
Hawwatump NNeQ1 Po3umHHe ckno Ne28HO3

MoTaw K2CO3 KpemHiii (HaniBnpoBifHYK) 8i

Kpeiiga, mapmyp, BanHsK CaCOs3 KBapLi, KBapLeBui1 nicok 8102

HeraLleHe BanHo CaO NwnHa, rAMHo3eM, KaoniH Al203« 28102« 2H20
aweHe BarHo Ca(OH)2 CKno (BIiKOHHE) NerQ e CaO « 68102

BanHsaHa Boga
bopHa KucnoTta

KopyHg AbO3 BpomHa Boja Br2 (BogHuiA po3ynH)
emaTut (3ani3Ha pyna) Pe203 BepToneTosa Cifnb KCHO3

MarHeTuT (3ani3Ha pyaa) Pe304 A30THa KucnoTa PITIOs

CBUHLEBUIA CYpUK Pb304 CongHa Kncnota HC1(BogHW po34unH)
CipuaHa kucnoTta H2804 lMnasukoBa KMcoTa HP (BoaHWIA pO34mH)
Oneym po3unH 803y H1804 Nanic AaNO3

rinc CaB804 » 2H20 MapraHuiska KMno4

AnebacTp Ca804 « 1/2 HrO Kap6ig, kanbLii kapobig CaC2

Cyxuii nig CO02(TBepanin) docdopHuii aHrigpug P205

CipkoBojeHb Ne8 Mpoctuii cynepdocgart Ca(H2P04)2 « HrO + Ca804 « 2H20
Cipunctuii ras 802 MoagiviHWiA cynepdgocdar Ca(H2P04)2 « HrO
YagHwii ras CO MpeuyniTar CaHP04 « 2H20

a3, L0 3BeCense, 3aK1c asoTy N20 CeyoBuHa CONeH2)2

Miput Pe82 Awmochoc xH4H2P04 + NoNe)2HPO 4

Ca(OH)2(BogHuiA po3umH)
H3BO3

Manaxit
XnopHa Boja

(CnOH)2C03
Cl12 (BogHUIA PO3UVH)



HanoLuvpeHilua Ha3Ba peyoBMHN abo CyMillli
00/10THWIA ras, PyaHMKOBWIA a3

i306yTaH

i30MneHTaH

HeoneHTaH

i300KTaH
MeTW/IeHOBa rpyna
fiapreHTym(l) aueTuneHig
ONHATPIN aueTuneHis
OVBIHIN

i3onpeH
METUIX/IOPWI
eTUNXI0PUL
nponisixnopug,
isonponinxnopug,
Xnopogopm
nogodhopm
BiHiNX10pUY,

METW/IOBUIA CMINPT, AePEBHUIA cAMPT
€TUNOBWIA CNINPT, BUHHWIA CINPT

nponinoBuii cAnpT
isonponinoBuii cnnpT
ONMETWNOBWIA eTep

nieTnnoBuii eTep, AieTnnosuii eqip
MypaLUMHWIA anbgerig, hopMasibaeris,

thopmaniH
aLleToH

HITPOriLUepyH, TPUHITPOrNiLepUH

XimiuHa hopmyna

CH4

(CH3bCHCH,
(CH3)2CHCH2CH3
(CHz)4C
(CHB3)3CCH2CH(CH3)2
-CH2-

AaC=CAIi

Ne C =C Ne
CH2=CH-CH=CH?2
CH2=C(CH3)CH=CH2
CH3sCI

C2HsCa
CH3CH2CH2C1
(CH)2CHC 1

CHCI3

CHI3

CHr=CHC1

CH30H

C2HIOH
CH3CHCH20 H
(CH,)2CHOH
CH30OCH3

C2Hs 0 C2Hs

HCHO

36-37% po3umH HCHO
CH3COCH3

CH2(0NO02)CH (ONO2)CH2(ONO02)

HavnoLumpeHilua Ha3sa pevoBUHU

Kap60s10Ba KMUC0Ta, (heHon
NiKpMHOBa KucnoTa

MypaLUuMHa Kuc/oTa, hopmiaTHa KucnoTa
oL TOBa KMC/OTa, aueTaTHa K1cioTa
NPOonioHoBa KMCM0Ta, NponioHaTHa KuUcoTa
HaTpili hopmiaT

MarHii coopmiar, mMarHiin gudgopmiat
HaTpiin aueTat

KasbLi aueTarT, Kanbljii giaueTtart
MOJI0YHA KMCMOTa, SlaKTaTHa KucioTa
LLIaB/eBa KMC/I0Ta, OKCaiaTHa K1coTa
ONHaTpIl okcanat

MeTunopmiat

eTungopmiat

MeTunaueTaT

eTnnaueTaT

HaTpiii meTunar

HaTpii eTunat

r/IIOKOHOBA KUC/oTa

copbiT

caxapHa KucnoTa

KaUlbLiiii caxapaT

rniuyH, aMiHOOLTOBa KMC/oTa

a/1aHiH, a-amiHoNponioHoBa KK1c1oTa
NiPOKCW/IH

KNITKOBMHA

MNepenik peKoMeHA0BaHO! HaBYa/IbHOI iTepaTypu
1 NigpyyHuK «Ximis. 7 knac» /asT. Monenb M.M1N., Kpuknsa J1.C./ K: Akagemis. 2007.

XimiuHa opmyna

C6H30H
2,4,6-TpUHITPOgeHo N
HCOOH

CH3COOH
CH3CHrCoOH
HCOOLLU

(HoeonMs

CHzCoOoLl
(HCOO)rCa
CH,CH(OH)COOH
HOOC-COOH
LLIOOC-0eONe
HCOOCH:3
HCOOC:Hs
CH3COOCHS3
CHsCOOC:2Hs

CHs0LW

Cr'roL
HOCH2CHOH)4COOH
HOCH2(CHOH)4CHroH
HOOC(CHOH)4COOH
CirHrroy™aO
NeCHrCOOH
CH3CH(NH2)COOH
(C6HT02(0X02)3)N
(C6HicO3)n
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