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IMPOI'PAMA
30BHIINIHBOT' O HE3AJIEZKHOT'O OINIHIOBAHHA
3 XIMII
AJ1s1 0ci0, AAKi 0a:Kal0Th 3100yBaTH BHILY OCBIiTY Ha OCHOBiI MOBHOI 3arajibHOI cepeHbOI 0CBITH

ITporpama npu3HayeHa AJis MPOBEICHHs 30BHIIIHBOTO HE3aJI€KHOTO OLIIHIOBAHHS 3 XIMIi.

['0710BHOIO METOIO MPOBEACHHS 30BHIIIHBOIO HE3AJIEKHOTO OLIIHIOBAHHS € 00'€KTUBHE Ta HEYNEPEIKEHE OL[IHIOBAHHS PIBHS HaBUYAJIBHUX JOCATHEHb
0ci0, SKi 3aKiHYMITU 3arajlbHOOCBITHINM HAaBYAIbHUHN 3aKJIa]] 1 BUSIBIIIM Oa)kKaHHS BCTYIHTH JIO BUIIIOTO HaBYAIBHOTO 3aKJIaqy Y KpaiHu.

30BHINIHE HE3aJIS)KHE OLIHIOBAHHS 3aIPOBAHKEHO 3 METOI0 3a0e3MeueHHs] KOHCTUTYIIIIHOTO MpaBa rpOMajIsiH Ha PIBHUN JOCTYH IO BUIIOI OCBITH.

30BHIIIIHE HE3aJIE)KHE OLIHIOBAaHH 3 XiMil — CIoCci0 MepeBipKu:

® 3HAHHS YYHSMHU HaWBaXIIMBIIIMX 3aKOHIB 1 TEOPiH XiMmii;

® BOJIOJIIHHS XIMIYHOIO MOBOIO, BMIHHS KOPHCTYBAaTHUCS Ha3BaMH 1 CHMBOJIAMH XIMIUHUX €JIEMEHTIB, HA3BaMH MPOCTHUX 1 CKJIAJHUX PEUYOBHH;

® BMiHHS CKJIQ/IaTH XiMi4HI (JOPMYIH 1 PIBHSIHHS XIMIYHUX peakiliii, po3B's3yBaTh pO3paxyHKOBI Ta EKCIIEPUMEHTAIbHI 33/1a4i;

® PO3YMIHHS 3B'SI3KY MiX CKJIaJIOM, OY/10BOIO, (Di3MIHUMH 1 XIMIYHUMH BIACTHBOCTSIMU PEYOBHH, CITIOCOOAMH X JTOOYBaHHS, TalTy3sMHU 3aCTOCYBaHHS;
® 3HaHb PO HAMBaXXJIMBILII IPUPOHI Ta IUTYYHI pEYOBHHH, iX Oy/I0BY, CIOCOOM 10OYBaHHS Ta rajiysi 3aCTOCYBaHHS;

® PO3yMiHHS HAYKOBHX OCHOB IIEBHUX XIMIYHUX BUPOOHMIITB;

e 0013HAHOCTI 3 IEIKUMHU €KOJOTITYHUMHU MTPoOIeMaMH, TTOB'I3aHUMU 3 XIMI€I0;

® PO3yMiHHS PoJIi XiMii y po3B'si3aHHI TI100aTEHUX TPOOJIEM JIFOICTBA.

[Tporpamy [uIst IPOBEACHHS 30BHINIHBOTO HE3AJEKHOTO OLIHIOBAHHS 3 XiMii po3p00JIeHO Ha OCHOBI YMHHUX HaBYAJIbHUX Iporpam 3 Ximii aus 7—9
kinaciB (K.: Ipminb: Tlepyn, 2005) ta 10—11 kiaciB 3araJbHOOCBITHIX HaBuaidbHUX 3akiaasiB (TepHominb: ManmpiBenb, 2011), enexkTpoHHI Bepcii sSKUX
po3MilieHo Ha odiiiiHoMy Beb-caiiTi MiHicTepcTBa OCBITH 1 HAYKH, MOJIOJI Ta CLIOPTY (WWW.Mmon.gov.ua).

[Iporpama st TMpoOBENEHHS 30BHINIHBOTO HE3aJEKHOTO OIHIOBAHHSI 3 XiMIi OpPIEHTYEThCS Ha JOCSITHEHHS JEPXKAaBHUX BHUMOT JIO PIBHA
3arajibHOOCBITHBOT MiITOTOBKH YYHIB 3arajlbHOOCBITHIX HaBYAJIBHUX 3akiadiB. [Ipy bOMy Ba)kKJIMBE He JIMIIIE 3aCBOEHHS YUHSIMH XIMIYHUX MOHATH, 3aKOHIB,
TEOpii, a i OCMHUCIICHE BUKOPUCTAHHS HUMHU 3HaHb, (POPMYITIOBaHHS OLIIHHUX CY/KCHB, BUSBJICHHS BJIACHOT MO3UIIIT Y PI3HUX )KUTTEBUX CUTYAITIfAX.

Marepian mporpamu Ui MPOBEICHHS 30BHIIIHBOTO HE3aJIC)KHOTO OIIHIOBAHHS PO3MOJUICHO HAa YOTHPU TEMAaTU4HI OJIOKH: «3arajbHa XiMis»,
«Heopraniuna ximis», «Opraniuyna ximish», « O0OUHCIICHHs B XiMii», SKi B CBOIO YepTy PO3IMOAUICHO 3a PO3AUIaMH 1 TeMaMU. Y KOKHOMY PO3iIl IEpesIiueHo
3HAHHS, SKHMH MalOTh BOJIOJITH YYaCHUKH 30BHIIIHBOTO HE3AJIEKHOTO OI[IHIOBAHHS.

VY mepeniky BUMOT, HaBeIeHUX y KoJIoHIN «IIpemMeTHi BMIHHS Ta CMIOCOOM HAaBYAIBHOI JMISIIBHOCTI» JIETaJbHO PO3KPHUTO 0OCST BUMOT /10 3HAaHb Ta
YMiHb 3 KOXKHOTO PO3ZUTy 1 TeMH. Y mporpami /Ui MPOBEACHHS 30BHIIIHHOTO HE3aJEKHOTO OI[IHIOBAaHHS 3 XiMil BUKOPHUCTaHO HOMEHKJIATYPY XIMIYHHX
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€JIEMEHTIB 1 pEYOBUH, a TAaKOXX TEPMIHOJIOTIIO, siKi BinnosinaoTe JCTY 2439-94: EnemenTH XiMidHI, pe4OBHHHU IpocTi. TepMiHu Ta Bu3HaueHHs. — K.,
HepxkcnokuBcTanaapt Ykpainu — 1994. Lporo crannapty Oyzie TOTPUMAHO i B 3aBJAaHHAX TECTY 3 XiMii.

Ha3Bu opraniunux cnonyk BigmoBinaioTh octaHHIM pekoMeHpgamisiMm [UPAC. I3 manum marepiaioM MOXHA O3HAHOMUTHCS B HaBUYaIbHHX

ociOHMKAX, sIKi MaroTh TpUd MiHicTepCTBa OCBITH 1 HAYKH YKpaiHU (IIUB. Eepesik peKOMEHI0BaHOT HABYAIBHOT JIITEpaTypH).

0°C, tuck 101,3 xIla abo 760 mm pT. CT.).

TEIUIOBOTO €PEKTy peakili Ciil BUKOPUCTOBYBATH Mo3HaueHHs «AH».

VY mporpami i1 TpOBECHHS 30BHIIIHHOTO HE3aJIEKHOTO OI[IHIOBAHHS 3 XiMil BUKOPUCTAHO CKOPOYECHHSI «H. y.» — HOPMallbHI YMOBH (TeMIleparypa
BinmoBigHO 10 MIDKHApPOAHMX CTaHAAPTIB AJS MO3HAYEHHS KUIBKOCTI PEUOBHHU MOXKHA BUKOPUCTOBYBATH JiTepu n abo v. g mo3HaYeHHS

[Tix yac miArOTOBKHU 0 POBEJCHHS 30BHILNIHBOTO HE3aJIEKHOTO OI[IHIOBAHHSA 3 XiMii peKOMEHJ0BAaHO BUKOPUCTOBYBATH JIOBIIHUKOBI TaOIHII, SKi
HaBEJCHO y JHoJaTkax «Po34MHHICTE KHCIIOT, COJiel, OCHOB Ta aM(pOTEepHUX TiIPOKCHIIB Yy

Boai 3a 20—25 °Cy», «Psg akTHBHOCTI METajiBy,

«HaiinommupeHinn Ha3BU Ta CKJIAJ ACSIKUX HEOPTaHIYHUX PEUOBHH, CyMillIel Ta MiHepaliBy, « HalimomumpeHini Ha3BH Ta CKIIaJ ASIKUX OpraHIYHUX PEYOBHUH
Ta cyMimei», «llepenik pekoMeH10BaHOI HABYAIBHOI JIITEPaTypm».

Ne
n/n

Hasga po3ainy,
TeMH

3HAHHA

IIpeaMeTHi BMiHHA Ta C1IOCO0OM HABYAJIBLHOI AiSIbHOCTI

1. 3araabHa

ximisa

1.1

OCHOBHI XiMiuHi
MOHATTA. PedyoBrna

[lonsaTTs pewyoBmHa, (i3UUHE TiNO, Marepia,
[IPOCTa pe4yoBMHA (MeTal, HeMeTall), CKJIaJHa
peYoBHHA, XIMIYHUH €JEMEHT;, HahapiOHimm
YACTUHKU PEYOBHMHHM — aTOM, MOJIEKYJa, HOH
(xation, aHioH). Ckjaa peYOBHHU (SKICHHIA,
KUTbKiICHHI). BaneHTHICTh XIMIYHOTO €JIEMEH-
Ta. XiMiyHa (HaWIpocTima, icTuHHa) 1 rpadiy-
Ha (cTpykTypHa) (opmynu. dizuuHe SBUIIIE.
BimHOCHI aTOMHA 1 MOJIEKYJISIpHAa MacH, MOJISIp-
Ha Maca, KUTbKICTh pe4oBUHU. OIUHUII BUMi-
PIOBaHHSI KiJTBKOCTI PEYOBHHH, MOJISIPHOI MacH,
MOJISIPHOTO 00’€My; 3HAYEHHs TemIeparypu i
THUCKY, SIKi BiIIIOBIAIOTh HOPMAJBHAM YMOBaM
(H. y.); MOJsIpHUHM 00’€M rasy (3a H. y.). 3aKOH
ABoraapo;  uucio  ABOragpo;  cepemHs
BI/IHOCHA MOJEKYJIsipHa Maca CyMilI rasis,
noBiTpsi. MacoBa 4acTKa eJIeMEHTa Y CIIOJYIII.

Cknadamu HopMyIu CIIONTYK 32 3HAUEHHSIMH BaJICHTHOCTI €JIEMEHTIB.
3anucysamu XiMiuHi Ta TpadiuHi (CTpyKTypHi) HOpMyIH peHOBUH.
Pospiznsmu i3udHi TiMa 1 pEeYOBWHM, TPOCTI Ta CKJIAJHI PEYOBHHU;
eJIEMEHTH 1 POCTI PEYOBHHU; METAIM 1 HEMETAJIM; aTOMHU, MOJICKYJIH Ta
fioHn (kaTioHW, aHiOHM); (i3MUYHI Ta XIMIUHI BIIACTHBOCTI PEYOBHHHU;
¢bi3uuH1 SBUIIA Ta XIMIYHI peakiii, HAUIPOCTINLy Ta ICTUHHY (hopMyiH
CTIOTYKH.

Busnauamu BaleHTHICTH €IEMEHTIB y OiHAPHUX CIONyKax.

Ananizysamu sKicHWA (€IEMEHTHUI) 1 KUIBKICHUH CKJIaJ peYOBUHHM 3a il
XIMI4HOIO (hOPMYIIOIO.
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1.2 XiMiyHa peakuig | XiMiYHa peakiis, cXema peakiii, XiMiuHe | 3anucysamu cXeMU peakiii, XIMIUHI PIBHSIHHS.
piBHSHHS. 3aKOHH 30€peKECHHS MAacu PEUOBUH | PospizHamu THIN peakiii 3a KUIBKICTIO PEareHTiB 1 MpOAYKTIB (peakii
mig vac  XxiMigyHOi  peakuii, 00 €MHUX | CIIONy4YE€HHS, PO3KJIaay, OOMiHy, 3aMIlIeHHsS), 3MIHOK CTYIEHs
CHIBBiHOIIEHh Ta3iB Yy XIMIUHIH peakiii. | OKHCHEHHS eJIEMEHTIB (peakilii OKHCHO-BITHOBHI Ta HE OKHCHO-BITHOBHI),
30BHIIIHI €QEeKTH, 110 CYIPOBODKYIOTh XIMIUHI | TEIJIOBUM e(eKToM (peakiii eK30TepMidHi, €HAOTepMiuHi), HaIpsIMOM
peakiii. [IOHATTS  OKHCHUK, BIAHOBHUK, | mepeOiry (peaxiii 000poTHi, HEOOOPOTHI).
OKUCHEHHsI, BiAHOBIEeHHs. Tumu XimMi4HHX | Bu3Hauamu B OKUCHO-BITHOBHIM peakilii OKUCHUK 1 BIIHOBHUK, MIPOLIECU
peakmiid.  IlIBuakicTh  XiMi4HOI  peaKIIii. | OKUCHEHHS 1 BiTHOBJICHHS.
Karanizarop. Ananizysamu BIUIUB KOHIIEHTpAllli peareHTiB, BEJIMYUHU TOBEPXHI iX
KOHTAaKTy, TEMIIEpaTypH, KaTalli3aTopa Ha MBUIKICTh XIMIYHOT peaKiii.
3acmocoeysamu 3aKOH 30€peKEHHs Macu PEYOBUH JUIl MEPETBOPEHHS
CXEMHU peakilii Ha XiMiuHe PiBHSHHS.
Buxopucmosysamu MeTOA €NEeKTpOHHOro OajaHCy Uil HEepeTBOPEHHS
CXEMH OKHMCHO-BITHOBHOI peaKIlii Ha XiMi4YHE PiBHSIHHSI.
1.3 [Tepioguunuii 3akoH | [lepioguunuit 3akoH (cyuacHe QopMmymtoBaH- | Po3pizHamu B MEPIOJUYHIN CUCTEMI MEPioan, TPYIH, TOJIOBHI Ta MOOIYHI
1 mepioAnyHa Hs1). CTpyKTypa KOPOTKOTO i JOBrOTO BapiaHTIB | MIATPYNH; METATIYHI Ta HEMETaJiuHI €JIEMEHTH 3a iX IIOJIOKEHHIM Y
CUCTeMa XIMIYHMX | MEPIOJUYHOT  CHUCTeMH; TMepioad, TPYMH, | MEepiOJUYHIN cucTeMi.
€JIEMEHTIB miarpynu  (rosnoBHi, mnoOivni). I[lopsakoBuii | Buxopucmosysamu iH(pOpMaIlio, 3aKIaeHy B MEPIOANYHIN cucTeMi, Ui
JI. 1. MenneneeBa | (aToMHHI) HOMEp e€JIEMEHTa, PO3MIIIEHHS | BU3HAYEHHS THUIYy elieMeHTa (MeTaliuHui abo HeMeTaaiuHWil eJIEeMEHT),
METAIYHAX 1 HEMETANIYHUX €JEMEHTIB Yy | MaKCHMAJIBHOTO 3HAYEHHS HOT0 BAJIEHTHOCTI, THITy MPOCTOI PEUOBHHHU
MepioguyHii cucTemi, mepiogax 1 rpynax; | (Metan abo HemeTal), XIMIYHOTO XapakKTepy OKCHIIB, TiIPOKCHIIB,
JTyXHi, Jy)KHO3EMEJbHI, IHEPTHI E€JEMEHTH, | CIIOJNYK eJIeMEeHTIB i3 ['igporeHom.
TaJIOTeHH. Amnanizyéamu 3MIHM BJIACTUBOCTEH MPOCTHX PEYOBUH 3aJEKHO BiJ
PO3MIILIEHHSI €TIEMEHTIB y Mepiofax, Mmarpymnax, mpyu nNepexomi BiJx 0IHOTO
nepiogy A0 1HIIOTO.
1.4 Bbynosa atoma Cknamg atoma (Spo, €JIEKTPOHHA OOOJIOHKA). | 3anucysamu €NeKTpOHHI Ta TpadidHi GOpMyau aTOMIB 1 MPOCTUX HOHIB

[ToHATTS HYKJIOH, HYKJIJ, 130TONH, MPOTOHHE
YUCIJI0, HYKJIOHHE YHCII0, OpOiTaib, CHEPreTHY-
Hi piBEHb 1 MiIpiBEHb, CIAPEHHI 1 HeCTTapeHHi
€JIeKTPOHH, pajiiyc atoMa (MpOCTOro HOHA);
OCHOBHHMH 1 30y /keHu# cranu aroma. CyTHICTh
sBUIA pagioakTuBHOCTI. PopmMu s- 1 p-

enemeHTiB Ne 1—20, aToMiB HEMETalIYHUX €JIEMEHTIB 2-ro 1 3-To
nepiomiB y 30y/DKEHOMY CTaHi.

Busnayamu cxnaj sinep (KUIBKICTh HNPOTOHIB 1 HEMTPOHIB y HYKIiAl) 1
CJICKTPOHHUX OOOJIOHOK (€HEPreTHYHUX PIBHIB Ta MiJApPIBHIB) aTOMIB
enemeHTiB Ne 1—20.

Tlopisnosamu pajiycu aTOMIB 1 POCTUX HOHIB.
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opOiTaneil, po3MilleHHs  p-opOitanedt y | Ananizyéamu 3MiHM PajilyCiB aTOMIB y TIepiofax 1 miArpymnax.
MPOCTOPI. [TocioBHICT 3aMOBHEHHS
€JIeKTPOHAMH €HEPTeTUYHUX PIBHIB 1 MiIPIBHIB
B aromax eineMeHTiB Ne 1—20, enexkTpoHHi Ta
rpadiuni GopMynu aToMiB 1 MPOCTUX HOHIB
enemenTiB Ne 1—20.
1.5 XimiuHu# 38’530k | OCHOBHI THIU XIMIYHOTO 3B’s3Ky (HoHHWIA, | Ckradamu eNeKTpOHHI GOPMYIIH MOJIEKYJ, XiMiuHI (OpMyIH CIONyK 3a
KOBQJICHTHHH, BOJTHEBUH, METaJIIYHUM). | CTYNICHIMH OKUCHEHHS €JIEMEHTIB, 3apsaMu HOHIB.
XapaKTepUCTUKU KOBAJICHTHOTO 3B’SI3Ky — | Po3pi3uAamu BaJEHTHICTD 1 CTYIIHb OKUCHEHHS €JIEMEHTA.
KpaTHICTh,  €HEpris, TNOJApHICTb.  Tunu | Obyucroeamu CTYIMHb OKUCHEHHS €JIEMEHTA Y CITOMYIII.
KPUCTAJTIYHUX TPATOK (aTOMHI, MOJEKYJSpHi, | BusHauamu KpaTHICTb, MOJSPHICTh YH HEMOJSPHICTH KOBAJIEHTHOTO
WOHHI, METaNiuHi); 3aJeKHICTh (I3UYHUX | 3B’A3KY MIXK aTOMaMH.
BJIACTUBOCTEN pE4OBHUHU BiJ tuny | I[lpoenosyeamu THII XIMIYHOTO 3B’A3KYy B CHOJNYLi, (pi3MUHI BIACTHBOCTI
KpPUCTAJIIYHUX IpaToK. EnexkTpoHHa ¢opMysa | peuOBHHHU 3 ypaXyBaHHAM THITy KPUCTAIIYHUX I'PATOK.
MoJIeKyJu. ENeKTpoHeraTuBHICTb €JEeMEHTa.
CrymiHb OKHCHEHHsI €JIEMEHTa B PEUOBHHI.
1.6 Cywmimri pedoBuH. | Cymimn ogHOpigHi (po3uuHM) Ta HeogHOpiaHi | Ckradamu CXeMH JIEeKTPOJITHYHOI JAMCOoLiallli OCHOB, KHCIOT, COJEH;

Po3unan

(cycmensis, eMybcis, TiHa, aepo30Jib). MacoBa
1 o0’emMHa (i Ta3y) 4YacTKHM PEUYOBHHHU B
cymimmi. Mertoau  po3nuieHHS — cyMimiei
(BimcToroBaHHs, (IMBTpyBaHHA, LEHTPUDYTY-
BaHHS, BWIIAPIOBAHHS, IEeperoHka). [loHATTS
pO3UMH, PO3YMHHUK, PO3YMHEHA pPEYOBHHA,
KPUCTAJIOT1IpaT, EJICKTPOIITHYHA IHUCOITIaIis,
€JIKTPOJIIT, HEEJEKTPOJIT, CTYIIHb EJIEKTPO-

HOHHO-MOJIEKYJISIPDHI  PIBHSHHA 32 MOJICKYJSIPHUMH —DPIBHSHHAMH 1
MOJICKYJISIPHI PIBHSHHS 32 HOHHO-MOJIEKYJISIPHUMH PiBHSHHIMU.
Po3spiznamu ogHOpiIHI Ta HEOMHOPIAHI CYyMilll PI3HUX THUITIB; po30aBIIeHi,
KOHIICHTPOBAaHi, HACHYCHi, HEHACHYEHI PpO3YMHH; EJEKTPONITH ¥
HEEJICKTPOJIITH, CUJIBHI Ta CJIa0K1 €JIEKTPOITH.

Busnayamu MOXIHMBICTD nepe0diry peakiii oOMiHy MiX €JIeKTpOJIiTaMH B
pPO3YHHI.

Ananizyéamu BIIUB Oy10BU PEUOBHH, TEMIIEPATypH, TUCKY (AJIs Ta3iB) Ha

JNITAYHOT ~ JIucoIliamii, HWOHHO-MOJEKYJISPHE | iX PO3YMHHICTH y BOJIl; MEXaHI3MU YTBOPEHHS MOHIB MPH PO3YMHEHHI Y
piBHSHHSA. MacoBa  4YacTKa  PO3YMHEHOI | BOJI €JIEKTPOJIITIB HOHHOI Ta MOJIEKYJISIPHOT Oy IOBH.

pedyoBuHU y po3uuHi. bynoBa mMonekynu Boau; | 3acmocogysamu 3HaAHHS ISl BUOOPY METOy PO3JAUICHHS OJTHOPiTHOI ab0
BOJHEBUI 3B’S130K y BoAil. 3abapBieHHS | HEOTHOPIAHOI CyMillli peYOBHUH.

iHaUKaTopiB  (yHIBEPCAIBHOTO,  JIAKMYCY,

¢beHonPTaNeiHY, METHIOPAHXKY) B KHUCIOMY,

JY’)KHOMY 1 HEWTpaJIbHOMY CepeOBHUIIAX.




n/n

Hasga po3ainy,
TeMH

3HAHHA

IIpeaMeTHi BMiHHA Ta C1IOCO0OM HABYAJIBLHOI TisSIbHOCTI

Peaki1ii 0OMiHY MiX €JIEKTPOJIITAMHU Y PO3UHHI.

2. Heopraniuna ximist

2.1. OcHOBHI KJacH Heo

TAHIYHUX CIOJIYK

2.1.1.

Oxcunu

Busnauenns, Ha3BU, Kiacudikaiisi OKCHIIB,
XIMIYHI BIIACTHBOCTI COJIETBOPHUX OKCHIIIB,
criocoOu 10OyBaHHS OKCH/IIB

Ckradamu  XiMiuHi  (QopMynH  OKCHIIB, PIBHSHHS  peakIlid, sKi
XapaKTepU3yIOTh XiMiUHI BIACTUBOCTI COJIETBOPHUX OKCHIIB (B3a€MOJis 3
BOJIOI0, OKCHJIaMH, KHCJIOTaMH, JyraMu), Crocodu AoO0yBaHHS OKCHJIIB
(B3aemMomist TPOCTUX 1 CKIAJHUX PEYOBUH 13 KHCHEM, pPO3KIJIAIaHHS
HEPO3YMHHHUX OCHOB, ICSIKUX KUCJIOT 1 COJICH IMi/1 yac HarpiBaHH:).
Ha3zuseamu oxcuay 3a IXHIMH XIMIYHUMH (HOpMyTIaMH.

Busnauamu dbopmynu okcuaiB cepeq GopMys CHOMYK 1HIIMX BUBUYEHUX
KJIaCiB.

Pospiznamu neconerBopui (CO, N,O, NO, SiO) # comeTBopHi OKCHUIH
(xucnoTHi, OCHOBHI, aM(oTepHi).

Ilopieurwosamu 3a XIMIYHUMH BJIACTUBOCTSMH OCHOBHI, KHCJIOTHI Ta
amdorepHi (Ha npukiIanax okcuais LInHKy Ta AJTIOMIHIIO) OKCHIIH.
Bcmanoeniosamu 3anexxHICTh BIACTUBOCTEH OKCHJIIB BiJl THITYy €JI€MEHTaA 1
XIMIYHOTO 3B’SI3KY B CIIOJIYIIi.

OcHoBU

BusHaueHHss (3arasibHE Ta 3 TOTISAY
EIeKTPOTI TUIHOT Jucoliaii), Ha3BH,
kiacuikarisi, XiMigH1 BIACTUBOCTI, CIIOCOOH
n00yBaHHS OCHOB

Cknadamu XiMiuHi (GOpPMYJIHM OCHOB; PIBHSHHS PEakIilii, sIKi XapakTe-
PHU3YIOTh XIMiYHI BJIACTUBOCTI JIYTiB (B3a€MO/isA 3 KUCIOTHUMHU OKCHIaMHU,
KHCIIOTAMU Ta COJISIMH B PO34YWHI) Ta HEPO3YMHHUX OCHOB (B3a€EMOJIS 3
KHCJIOTaMHU, PO3KJIaJJaHHS ITiJ1 Yac HarpiBaHH:A), criocoOu 1o0yBaHHS JIyTiB
(B3aeMO/IIS JTY>KHHX 1 JIy’)KHO3E€MEIbHUX (KpIM MarHiro) METaJliB i3 BOJOIO,
OCHOBHHMX OKCHJIIB JIy’)KHUX 1 JIy’)KHO3EMEJIbHHX E€JIEMEHTIB i3 BOJOI0)
HEPO3YMHHHUX OCHOB (B3a€MO/IIsI COJICH 13 JTyraMHu B PO3YHHI).

Ha3ueamu ocHOBH 32 iXHIMU XIMIYHUMHU (POPMYIIaMH.

Busznauamu dopmynu ocHOB cepen GpopMyn CIONYK IHIIUX BUBYEHUX
KJIACiB.

Pospiznamu po3unHHi (JIyrv) Ta HEPO3YMHHI OCHOBH.

Ilopienioéamu XiMiYHI BJIACTHUBOCTI PO3YMHHUX (JIyTiB) 1 HEPOZUYMHHUX
OCHOB.

Kucmaoru

Busnauenns (3arampHe Ta 3 TOTISLY

€JICKTPOJIITUYHOT Jucortianii), Ha3BHU,

Cknaoamu  XimiuHi  QOpMyNIM  KHUCIIOT; pIBHSAHHS  peakuid, sKi
XapaKTEePU3YIOTh XIMIYHI BJIACTUBOCTI KHUCIOT (B3a€EMOJI 3 METaJaMH,
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knacudikailis, XiMi4HI BJIACTHBOCTI, CIOCOOH
n0OyBaHHS KUCTIOT

OCHOBHHUMH OKCHIAMH, OCHOBAaMH Ta COJIIMH B PO3YHHI) Ta CIOCOOM iX
noOyBaHHS (B3a€MOJIiSI KHCJIIOTHUX OKCHIIB 13 BOJIOI, HEMETATiB i3
BOJIHEM, COJIEH 13 KUCIIOTAMH).

Haszueéamu XucnoTu 3a IXHIMU XIMIYHUMHU (OPMYIIaMHU.

Busnauamu Qopmynu Kucnot cepea (GopMya CHONyK IHIIUX BHUBUYEHUX
KJIACiB, BAJICHTHICTh KUCIIOTHOTO 3QJIHIIKY 32 ()OPMYJIO0 KUCIIOTH.
Pospizuamu KUCIOTH 3a CKJIaJ0M (OKCUT€HOBMICHI, OE30KCUTEHOBI),
3MATHICTIO JI0 CJIGKTPOJIITUYHOI Jucomiamii (cwibHI, Cialbki) Ta
OCHOBHICTIO.

Com

BusHaueHHss (3arasibHe Ta 3 TOTISAY
EJIeKTPOTI TUIHOT Jucoliatii), Ha3BH,
kiacuikarisi, XiMi4H1 BIACTUBOCTI, CIIOCOOH
noO0yBaHHS COJIeH

Ckradamu XiMivHI (OpMYJIM CEpelHIX Ta KHCIUX COJICH; pIBHSIHHS pe-
aKIii, sIKi XapakTepU3ylOTh XIMi4HI BJIACTUBOCTI CEpelIHIX coiiel (B3ae-
MOJISl 3 METaJlaMH, KUCJIIOTaMU — XJIOPUHOIO, CYJIb(aTHOI, HITPATHOIO,
JyraMH, COJIIMU B PO3YHMHI) Ta CIIOCOOM iX 10OyBaHHS (B3a€MOJIisl KUCIOT
13 MeTajlaMH, OCHOBHHX OKCHJIIB 13 KHCJIOTAMH, KHCJIOTHHUX OKCHIIB 3
Jyramu, JIyTiB i3 KHCIOTaMH, COJIeH 13 KHCJIOTaMH, COJeH i3 Jyramw,
KHCIIOTHUX OKCHIIB 3 OCHOBHHMHM OKCHIAMH, COJIEH 13 COJAMH, COJEH 13
MeTanaMu (peakiii 3A1iCHIOITh Y PO3UMHAX), METAJIIB 13 HEMETaJIaMH).
Haszueéamu cepenHi Ta KHCTi COJIi 32 IXHIMHU XIMIYHUMH (OpMYyIIaMu.
Busnauamu dbopmMynu cepefHiX Ta KHCIHX coJiel cepen GopMys CIOIyK
IHIIIMX BUBYEHUX KJIACIB.

Po3spizuamu 3a cki1aoM cepesiHi Ta KUCII COJIi.

AMdoTepHi CITOITYKH

SBume amdorepHocTi (HA  MpUKIAIAx
OKCHJIIB 1 TJJPOKCUIIB); XiMiUHI BJIACTUBOCTI,
criocobu n00yBaHHS amdoTepHUX
TAPOKCUIIB

Cknadamu pIBHSHHS PEaKIii, sIKIi XapaKTepU3YIOTh XIMI4HI BJIACTHUBOCTI
OKCUIB 1 TiApokcuaiB AmomiHito Ta L{uHKy (B3aeMolis 3 KHCIOTaMH,
JyramMM) Ta CcrnocoOu Ao00yBaHHS TinpokcuaiB AumomiHiio 1 [uHKY
(B3aemopmist coseif IIMX EJEMEHTIB i3 JIyraMd B PO3YHHI, ATIOMIHATIB 1
IUHKATIB 13 KHCJIOTAMH).

['eneTnuHi 3B’5I3KM MK KJIJacCaMU HEOPraHIYHUX CHOIYK

Cknadamu PIBHSHHS peakUii MK HEOPraHiYHUMM CIOJIYKaMH pI3HUX
KJIaciB.

Topisniosamu XiMiuH1 BIaCTUBOCTI OKCHIIB, OCHOB, KHUCIIOT, aM()OTEPHUX
T1POKCHUIIB, COJIEH.

Yemanoenosamu 3B’I3kM MK CKIAgOM 1 XIMIYHUMM BIJIACTHBOCTSIMU
OKCHJIIB, KHCJIOT, OCHOB, aM(OTEpPHHX TIIPOKCHUIIB, COJICH; TCHETHYHI
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3B’SI3KM MK MPOCTUMHU PEUYOBHHAMH, OKCHUIAMH, OCHOBaMH, KUCIOTaMH,
aM(pOTEPHUMH TiAPOKCHIAMH, COISIMH.
2.2. MeTaJgivHi eJieMeHTH Ta ixHi cnoayku. Meraiu
2.2.1. 3aranbHi BitoMocTi | [TooxkeHHST ~ METaliyHUX  €JIeMEHTIB Y | BuzHauamu TMOJIO0KEHHS METAIIYHUX €JIEMEHTIB y MEePIOAUYHIN CHCTEMI.
PO METaNIYHI NepioANYHIN CHUCTEMI; 0co0aMBOCTI | Xapakxmepu3zyéamu MeTaliYHUNA 3B'A30K, METANIYHI KPUCTAJIIUHI I'PATKH,
€JIEMEHTH Ta €JeKTPOHHOI OyJOBH aTOMIB  METaTIYHMX | (PI3MUYHI BIACTUBOCTI METAJIIB.
MeTalu €JIEMEHTIB; OCOOJIMBOCTI METAIIYHOTO 3B’S3KY; | Po3pi3Hamu MeTaliyHi Ta HEMETaJi4Hi €JeMEHTH 32 EJCKTPOHHOIO
3aragbHi  (I3UYHI Ta XIMIYHI BJIACTUBOCTI | OyJOBOIO aTOMIB.
MeTaliB, 3arajbHi crocodu ix noOyBaHHS; psaa | Ckradamu eneKTpoHHI (opMysid aToMiB MeETaliyHHX €JIEeMEHTIB —
aKTHUBHOCTI METaIiB; sBHUIIE KOpo3ii, cocodu | Jlitiro, Harpito, Marnito, Amominiro, Kamito, Kansiito, ®Depymy;
3aXHMCTy METANIIB BiJl KOPO3ii; CIUIaBU HA OCHOBI | PIBHSHHS peakiiii, sKi XapaKTepu3yloThb XiMiuHI BJIaCTUBOCTI MeETalliB
3aiti3a (4aByH, CTab). (B3aeMoOJIisl 3 KHCHEM, TaJIOT€HAMH, CIPKOIO, BOJOI0, PO3YMHAMHU KHCIIOT,
JyTiB Ta coJiei) 1 crocobu ix HoOyBaHHS (BIAHOBJIEHHS OKCHIIB KOKCOM,
kapOoH(II) okcumom, BogHEM, METAIOTEPMIs (aTIOMOTEpMIs)); PIBHSIHHS
peaxiiif, ski BigOyBaroThCs i yac BUPOOHUIITBA YaBYHY 1 CTaJIi.
Tloscniosamu 3aNeXHICTh XIMIYHOT aKTUBHOCTI METAJIIB BiJl €EKTPOHHOT
OyZ0BH iX aTOMiB; CyTh KOpO3il MeTaliB; XiMi4HI MEPETBOPEHHS IiJ] Yac
BUPOOHMIITBA YaBYHY 1 CTal.
Ilpocnosyeamu MOXIUBICTh Tepeliry XIMIYHMX peakiiii MeTaniB i3
BOJIOIO, PO3YMHAMU KHUCJIOT, COJIEH, JIYTIB.
2.2.2. JlyxHi Ta XiMiuHI BIACTHBOCTI HATpiIO, Kaliro, MarHiw, | Xapakmepuzysamu monoxeHHs Hatpiro, Kamito, Marnito, Kanbitito B
JTy’KHO3EMEJIbHI KaJIBI[II0; Ha3BU Ta (GOPMYJIM HAWBAXUIMBIIIMX | MEPIOJUYHIN cucTeMi, (i3WYHI BIACTHBOCTI HATPIO 1 Kajilo, Mardiro i
€JIEMEHTHU CHOJIYK JYXHHX 1 JTy>)KHO3EMEJIbHUX €JIEMEHTIB; | KaJbIlifo, BUAM TBEPAOCTI BOAM — THUMYAacoBy, abo KapOOHaTHY;
3acTocyBaHHs  cronyk — Harpito, Kamiro, | mocTiiiHy, 3arajibHy; 3acToCyBaHHS OKcuAiB Marniro 1 Kambiiro,
Marnito, Kanbuito; ximiuni ¢opmynu 1 Has3Bu | rizpokcuaiB Harpiro, Kamito, Marsiro i Kanbmiro.
HaWBaKJIMBIMIMX KaMiHUX A00puB; TBepaicTh | Ckradamu enexkTpoHHi Gopmynu atomiB 1 HoHiB Hatpito, Kamiro, Mar-
BOJM. Hito, Kanbwito; piBHSHHS peakiiii, siKi XapakTepu3ylOTh XiMiuHI BJIacTHU-
BOCTI HATpIiIO, KaJlifo, MarHito, Kajbllif0 (B3aEMOIS 3 KHUCHEM, Tajiore-
HaMHU, CIpKOIO, BOJIOI0), OKCUAIB 1 riapokcuaiB Harpito, Kamnito, MarHito,
Kanbito; piBHSHHS peakIlii, siki BAKOPUCTOBYIOTh JIJIsi 3MEHIIIEHHS a00
YCYHEHHS TBEPJOCTI BOJM (KHUI ATiHHAM, JOJaBaHHSIM coau a00 BarHa).
2.2.3. AmoMiHiT XimivHi BJIACTHUBOCTI, n00yBaHHS ta | Xapakmepuszyeamu TOJOXKEHHS AJIIOMIHIIO B TEPIOJAWYHIA CHCTEMI,
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3aCTOCYBaHHS aJIOMiHIIO; Ha3BU Ta (opMynH | (pi3WYHI BIACTHBOCTI alIOMIiHIIO, OKCHAY Ta TiAPOKCUIY AJIOMIiHIIO,
HABaXJIMBIMINX CHOJTYK AJFOMIHIFO. 3aCTOCYBAHHS aJIOMIHIIO.
Cknadamu enekTpoHHI (opMyJIu atoma 1 HOHa AJIIOMIHIIO; PIBHSHHS
peaxiiiii, Kl XapaKTepU3yTh XiMiUHI BIACTHBOCTI ATFOMIHIIO (B3a€MO/TisI
3 KHUCHEM, TaJIor€éHaMHM, CIpKOI0, PO3YMHAMHU KHCJOT, JIyTiB Ta coJjei),
aM(pOTEpHICTh OKCHIy Ta TIOPOKCHIY AJIIOMiHIIO (B3aeMomis 3
OCHOBHHMMH Ta KMCJIOTHUMH OKCHJIAMH, KUCIOTaMHU Ta JyTaMH).

2.2.4. depym XiMiuHI BJIACTUBOCTI Ta H0OyBaHHS 3ami3a; | Xapaxmepuszysamu nonoxeHHs OepyMy B epiogudHii cuctemi, Gi3udHi
Ha3BU Ta (OPMYJIM HANUBAXKIMBIIIKX CHOJYK | BIACTUBOCTI 3alli3a, OKCHIIB 1 TriApokcuaiB PepyMy; 3aCTOCYBaHHS 3aji3a
depyMy; 3acTOCyBaHHS 3aiiza Ta CHOJYyK | Ta crionyk depymy; dizionoriany pois iHoHiB DepyMmy.

Depymy. Cknaoamu enekTpoHHy ¢opmyiny aroma depyMmy; piBHSIHHS peakuiid, ki
XapaKkTEepU3yIoTh XIMIYHI BJIACTUBOCTI 3ami3a (B3aeMOJis 3 KHCHEM,
XJIOPOM, CIPKOIO, BOJSHOIO Mapor0, PO3YMHAMHU KHCIOT Ta COJIEH,
pkaBiHHS), OKCUIIB 1 TigpokcuaiB depymy (B3aeMomisi 3 KHUCIOTaMH),
comeit depymy (B3aeMomiss 3 pO3UYMHAMHU JyTiB, KHUCJIOT, COJIEH),
B3aemorneperBopeHHs crionyk @epymy(Il) i epymy(I1I).

2.3. HemeTauiuHi e1eMeHTH Ta ixHi cnoayku. Hemeranu
2.3.1. lanorenun Ximiuai hopmynu hTopy, xyiopy, opomy, Hoay; | Ckradamu PpIBHSHHS peakilii, XapakTEepHUX IS XJOpy (B3aemomis 3

XimMiuHi  Qopmynn, HazBu Ta  (i3WYHI | METAJlaMH, HEMETaJlaMH, BOJIOI0), TIIPOr€H XJIOPUAY 1 XJIOPUIHOI

BJIACTUBOCTI HalBayKIMBIIIUX CHOJYK | KUCIOTH (B3a€MOJis 3 MeTaJlaMH, OCHOBHUMH OKCHIAMH, OCHOBAMH,

rajoreHiB (TiApOreH XJOpPHUAY, TaJOTeHiAiB | aM(POTEPHUMHU CIIOJyKaMH, COJISIMH); DIBHSHHS peakuiii 1o0yBaHHS

METaJIIYHUX €JIEMEHTIB); CTIOCOOM TOOYBaHHS B | T1IPOTEH XJIOPHUIY B JaOOpaTOpii.

nabopaTopii Ta XiMiuHI BIAcTUBOCTI riaporeH | IlopieHiosamu XiMi4HY aKTUBHICTH TaJIOTEHIB.

XJIOPUAY 1 XJIOPUIHOI KUCJIOTH; HAWBAXIUBIINI | Xapakxmepu3ysamu HAWBAXIMBIII Trady3l 3acTOCYBaHHS XJopy (sK

rajgy3i  3acTOCYBaHHS  XJIOpY,  TIIPOTeH | OKUCHHKA, y BHUPOOHUIITBI OpraHiYHUX 1 HEOPTaHIYHUX PEUYOBHUH),

XJIOPUAY, XJOPUIHOI KHCIIOTH; SIKICHA PEAKIlis | TIIPOTeH XJIOPUIY, XJIOPUIAHOI KUCIOTH (y BUPOOHHMIITBI IIacTMac, IJIS

U1l BUSIBJIICHHS XJIOPUI-10HIB. noOyBaHHS XJIOPUIIB), XJOPHIIB (HATpii XJIOpHIYy — XapyoBoi
MIPUIIPABH, IJIs1 JOOYBaHHS XJIOPY, HATPIIO, HATPIN T1IAPOKCHUITY, COHN).
3acmocoeysamu 3HaHHA U1 BUOOPY CIIOCOOY BUSIBICHHS XJIOPUA-10HIB Y
PO3YHHI.

2.3.2. | OkcwureH i Cynpdyp | XiMiuHi (GOPMYIH KHUCHIO, O030HY, Cipku Ta | Cknaoamu pPIBHSHHA peakiliii, XapakTepHUX IS KHCHIO (B3aeMOIis 3

HaBakIuBimMX  cnoayk  Oxkcureny i

MCTaJlaMM, HCMCETaJlaMH, CIOJYKaMH HEMETAIIYHNX €JIEMEHTIB 3
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Cynboypy; ¢i3uuni Ta XiMmiuHI BiacTUBOCTI | ['igporeHomM), cipku (B3aeMoOJis 3 MeTalaMu, JCSIKUMH HeMeTajJaMH),
KHCHIO, O030HY, cipku, okcuniB Cynbdypy, | okcuaiB Cynbpdypy (B3aemomis 3 BOAOK, OCHOBHHMH OKCHIAMH,
cynbhaTtHOi KHCIOTH, CyibdaTiB; CIOCOOU | OCHOBaMHU), CyIb(aTHOI KUCIOTH (B3a€EMOJis 3 METalaMH, OCHOBHUMHU
noOyBaHHS KHCHIO B nabopaTopii; | OKCHIaMu, OCHOBaMH, aM(OTEPHUMH CIHOJIYKaMH, COJISIMH); DPIBHSIHHS
HaWBaXIMBIIII Tally3l 3aCTOCYBaHHS KHCHIO, | peakuiidl J0OyBaHHS KHCHIO B JaOopaTopii, yTBOPEHHS 1 PO3KJIaay 030HY.
030HY, CipkH, cyibhaTtHoi KuCIOTH Ta | [lopienioeamu CKIaj, XIMIYHY aKTUBHICTh KUCHIO i O30HY.
cynb(hariB; SKiCHa peakilis [Uisl BUABICHHS | Xapaxmepu3zysamu HAWBaXIUBIII Tady3l 3acTOCyBaHHS KHCHIO (SIK
Cynbdar-ioHiB. OKHCHHKA), 030HY (3HE€3apakeHHs BOJM), CIpKH (100yBaHHS Cynib(aTHOT
KHCJIOTH; BUPOOHHMIITBO TYMHM, CIPHHKIB, MPOTH3aNaJbHUX Mpenaparis,
KOCMETHYHUX  3ac00iB),  cynb(arHOi  KHCIOTH  (BHPOOHHUIITBO
MiHEpalbHUX TOOpPHUB, BOJOKOH) Ta cynbdatiB (rinc — y OyAiBHUIITBI,
MEIWIMHI; MITHUA Kynopoc — Juist O0pOoThOM 31 IIKiTHUKAMH POCIIHH,
NPOTPABJICHHS I€PEBUHU).
3acmocoeysamu 3HaHHS ISl BUOOPY CIOCOOY BHSIBJICHHS KHCHIO Ta
cynbdar-i0HiB (Y pO34YHHI).
2.3.3. | Hitporen i ®octop | Ximiuai ¢opmyin azoty, Oioro i uepBoHoro | Cxradamu PIBHSHHS peakilid, XapakTepHHX Juisi a30ty i Qochopy

dbocdopy, HaliBaxxIUBINX criodyk HiTporeny
i @ocdopy; ¢izmuHi Ta XiMIUHI BIACTUBOCTI
a3oTy, Oimoro 1 uepBoHOro docdopy,
HitporeH(Il) oxcuny, HiTporen(IV) okcuny,
¢dochop(V) oxcuny, aMoHiaKy, cojlel aMOHIlo,
HITpaTHOI KUCJIOTH, HITpartiB, opTodocdarHoi
Kucnotu, oprodocdartiB; crnocobu 100yBaHHS
aMOHiaKy, HITpaTHOI Ta opToochaTHOT KUCIOT
y  nmaboparopii; = HaWBaXIMBIII  ramy3i
3aCTOCYBaHHA a30Ty, aMOHIaKy, HITpPaTHOL
KHCIIOTH, HITpaTiB, opTodochaTHOI KHUCIOTH,
oprodocdariB; sIKICHI peakIii AT BUSIBICHHS
HOHIB aMOHiI0 Ta opTodocdar-ioHiB.

(B3aemoiig 3 MeTalaMmHu, IEIKHMH HeMeTallaMH), aMOHiaKy (B3aeMOis 3
KHCHEM, BOJIOI0, KHCJIOTaMH), COJIEH aMOHiI0 (B3aEMOIis 3 Jyramw,
CONISIMU), HITPATHOI KHUCIOTH (B3a€EMOJis 3 MeTallaMH, OCHOBHUMH
OKCHJIaMH, OCHOBaMH, aM(pOTEpHIUMH CIIOTyKaMH, COJIsIMH), HiTporeH(IV)
okcuny T1a (dochop(V) okcumy (B3aemMoiisi 3 BOAOK, OCHOBHUMH
OKCHUJaMH, OCHOBaMH), opTo(ochaTHOI KUCITOTH (B3a€EMOIS 3 METalIaMH,
OCHOBHHMH OKCHJAMH, OCHOBAMHM, COJISIMHU); DIBHSHHS peakIii, sKi
XapaKTePU3YIOTh B3aEMOTICPETBOPEHHS CEPEIHIX 1 KUCIUX opTodocdaris;
PIBHSIHHSL peakiliii TepMIYHOTO PO3KIAIy CcoJell aMoHilo (XJIOopumy,
HiTpaTy, KapOoHaTy Ta TiIporeHKapOOHaTy) Ta HITPAaTiB; pIBHIHHS
peakuiii 10OyBaHHS aMOHIaKy, HITpaTHOI Ta opTodochaTHOI KHUCTOT Y
naboparopii.

Xapaxmepusysamu cknag 1 OynoBy mnpoctux pedoBuH Dochopy
(uepBoHOTO 1 OUMOro Qocdopy), HAWBKIMBINI TaTy3i 3aCTOCYBAHHS
a30Ty (BUpOOHMIITBO aMOHIaKy, CTBOPEHHS HHU3BKUX TEMIEpaTyp),
amMoHiaky (moOyBaHHS HITPaTHOI KHCJIOTH, BHPOOHHMITBO JOOpUB,
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HAIIATUPHOTO CIHPTY), HITPATHOI KHUCIOTH (BUPOOHUIITBO 1OOPUB,
BUOYXOBUX PEYOBHH, HITPOT€HOBMICHHUX OpraHiYHUX CIONYK), HITpaTiB
(BUpOOHUIITBO JAOOpUB, BUOYXOBUX PEUYOBUH), OpTO(dochaTHOI KUCIOTH
ta oprodocdari (BUPOOHUIITBO JOOPHB).
Tlopisniosamu XiMiuHy aKTHUBHICTh a30Ty, Y€PBOHOTO 1 6inoro (ocdopy.
3acmocosysamu 3HAHHA I BUOOPY CIOCOOY BUSIBJICHHS aMOHIaKy,
HoHIB aMOHiI0 Ta opTodocar-ioHiB (Y pO3UHHI).
2.3.4. | Kap6on i Cuimiid IIpocti  peuwoBunn KapOony; ancopOris, | Ckradamu pPIBHAHHS PEaKIid, XapaKTepHUX JJIS BYIJICIIO 1 CHIIIIIIIO
aacopOiiiHi BJIACTHUBOCTI aKTHBOBAHOTO | (B3a€MO/Iisl 3 aKTUBHUMH METajaMu 1 HEeMeTajlaMH, OKCUAaMU METaTIYHUX
BYTiUIsA, XiMiuHI (GOpMYIM HaWBaXUIMBIMX | eneMeHTiB), kapOoH(II) oxcuay (B3aemomiss 3 KHCHEM, OKCHIIAMH
cnonyk KapOony 1 Cunmimito; ¢isuuni Ta | MeTamiuHuX eaeMeHTiB), kapooH(IV) okcuay (B3aemMozist 3 BOJIOI0, OCHOB-
XIMIYHI ~ BJIACTHBOCTI  BYIUICHIO, CHJIIIIIO, | HAIMU OKCHJIAaMH, Jyramu, Byrienem), cumimii(IV) okcumy (B3aemomist 3
okcuaiB KapOony, kapbonatiB, cuminiii(IV) | OCHOBHUMHU OKCHIAMHU, JIyTaMH); PIBHSHHS PEaKiliidi B3a€MOIIEPETBOPEHHS
OKCHJIy, CHJIIKaTHOI KHCJOTH, CHWJIKATIB; | CEpEIHIX 1 KHUCIMX KapOOHATIB, TEPMIYHOTO PO3KJIaday KapOOHATIB 1
cocobu noOyBaHHS okcunaiB KapOoHy B | rizporenkapboHaTiB, 100yBaHHs okcuaiB KapOoHy B maboparopii.
naboparopii; HaWBaXJIMBIIII ranysi | Xapaxmepuszyeamu cknan, OymoBy 1 Qpi3udHI BIACTHBOCTI MPOCTHX PEUO-
3aCTOCYBaHHs anmasy, rpadity, aktuBoBaHoro | BuH KapOony (rpadit, ammas, kapOiH), HaAMBaKIMBIII Tady3i 3acTOCY-
Byriyursi, okcuniB KapOoHy, kapOoHariB, | BaHHS anMasy (y pi3ajJpHHX 1 nuTiQyBaNmbHUX IHCTpYMEHTax), rpadity (y
rigporenkap6onatiB, cuminii(IV)  okcuay, | BApOOHHUIITBI OMIBIIB, €MEKTPO/IIB), AKTUBOBAHOTO BYTULIS (B MEAUIIMHI,
CWJIIKATIB; #AKICHI peakmii s BUSABJICHHS | y MPOTUTA3ax, IUIsl OYMINEHHS BoaM), okcuaiB Kapbony (CO sk BigHOB-
KapOOHAT- 1 CHIIIKAT-10HIB. HUK, CO; — y BUPOOHMLTBI COJH, LyKPYy, FA30BaHUX HAIOiB, HAIlOBHIO-
Ba4 BOTHETAaCHMKIB), HATPiil rigporeHKapOoHaTy, kapbonariB KanbIito ta
Hatpiro, cuniniii(IV) okcuny (BUpOOHHIITBO ckiia, OyIiBETbHUX MaTepi-
aiB), CHJIIKaTIB (CKJIaIOBI IEMEHTY, KepaMiKH, MMOPIEINSHH, PiIKe CKIIO).
3acmocoeysamu 3HaHHA AJ BUOOpPY crocoOy BusiBieHHs KapOoH(IV)
OKCHUAY, KapOoHAaT- 1 CHIIIKaT-10H1B (Y PO3UHHI).
3. Opraniuna ximist
3.1 Teopernuni ocHOBH | HaiiBaxnuBIII €JIEeMEHTH-OPTAaHOTEHHU, Opra- | Buznauamu HaiBaxmBimi enxementu-opranorenu (C, H, O, N, S, P).

OpraHiyHo1 Ximil

HIYHI CHOJYyKH; TIPUPOAHI Ta CHHTETHYHI

OpraHivHI CIIOJTYKH.

Pospisnamu 3a XapakTepHUMHM O3HaKaMHM HEOpraHiuHi H opraHiuHi
CIIOJIYKH, TIPUPOJIHI Ta CHHTETUYHI OPraHivYHI CIIOTYKH.

MonekynspHa OyJIoBa OpraHi4YHHX CHOJIYK.
XiMIYHHI 3B’A30K y MOJEKyJaxX OpTaHIYHHX

Xapaxmepuszysamu  KpaTHICTb,  TOJSAPHICT  a00  HEMOJSAPHICTH
KOBQJICHTHOTO 3B’SI3KY B MOJICKYJIaX OPTaHIYHUX CIIOJIYK, G- 1 T-3B 530K
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CHONYK:  €HEepTis, JOBXHHA, MPOCTOPOBA | 3a CIOCOOOM YTBOPEHHSI.
HANPSAMJIEHICTh, TOJAPHICTh. G-3B’A30K i 7- | [lopieniosamu onvHapHi, NOABIIHI, MOTPiliHI Ta apoMaTH4YHI 3B’A3KH 3a
3’sa30K. Opuuapuuii, Kparhi (moABiliHMi, | €HEPTIEIO 1 JOBKUHOIO Ta IPOCTOPOBOIO HAPSAMIIEHICTIO.

NOTPIMHUIN), apOMaTUYHHNA 3B’ SA3KH.

Amnanizyeamu peakuiiHy 3[aTHICTh OPTaHIYHHX CIHOJYK 13 pI3HUMH
TUTIAMU 3B’ SI3KiB.

INopunuzamis enekTpoHHUX opOiTaneil atoma
Kap6owuy; sp’-, sp’-, sp-riGpuansarii.

Busznauamu tinm Tibpuauzaimii Ta TPOCTOPOBY OpIEHTAIIO TIOPHIHHUX
eJIeKTpOHHUX opOitaneit aromiB KapOoHy B MoseKynax oOpraHiyHHX
CTIONYK.

Krnacudikariist opraHiyHuX cHoiyk 3a OyJOBOIO
KapOOHOBOTO JIAHITIOTa 1 HasBHICTIO
XapaKTePUCTHYHUX ((DYHKIIIOHATBHUX ) TPYIL.

Knacugixysamu opraHiuHi COIyKH 3a 0yIOBOIO KapOOHOBOTO JIAHIIIOTA
Ha HAaCHYCHI BYTJICBOAHI allMKIIYHOT OYJIOBHM — aJKaHWU, HEHACHUYCHI BYT-
JeBOJHI alUKIiuyHOI OyJOBHM — alKeHHW, aJKiHW; LMKJIIYHI BYTJIEBOAHI —
IUKIOATKAHW Ta apeHHW; 3a HAasSBHICTIO XapaKTEPUCTHYHHX ((PYyHKIIIO-
HATBHMUX) TPyl Ha COUPTH, (EHOJ, TaJloreHOATKaHU, aJbJIeTiIn,
KapOOHOBI KHUCJIOTH, €CTEPH, aMIHH, aMIHOKHUCIIOTH.

SIBuIle TOMOJIOrii; TOMOJOTH, T'OMOJIOTIYHUM
psn, roMmoJoriuyHa pizHuI. Kiacu opranigHux
CHONYK. 3arajbHi (QOpPMYIH TOMOJOTIYHHX
PAIIB 1 KJTaciB OpraHIYHUX CIIOYK.

Busnawamuy roMonoru ByriieBOIHIB Ta X MOXiTHUX.

Po3piznsamu roMoJIOT14HI PSAIU 1 KJIACH OPTaHIYHUX CIIOJYK.
Ycemanoeniosamu BIANOBIAHOCTI MK MNPEJCTaBHUKAMU TOMOJIOTIYHHUX
pAmiB Ta iX 3aragbHUMH (POpPMYJIaMH, KJacaMU OPTaHIYHUX CIOJYK Ta iX
XapaKTepPUCTUYHUMH ((PYHKIIOHATBHUMHU ) TPYHAMH.

[TonsTTs MepBUHHUYN (BTOPUHHUHN, TPETUHHUH,
yeTBepTUHHUN) aTroM KapOoHny.

Busznauamu y Monexynax opraHiYHUX CHOJYK pi3HOT OyJI0BH NEPBUHHUM,
BTOPUHHUHN, TPETUHHUM, YeTBepTUHHMIA aToMu KapOony.

HomeHnknatypa opraHiuyHuX CHOJYK.

Hasueamu  opraHiuHi CIOJYKHM 3a CTPYKTYpHUMH
BHUKOpUCTOBYIoun HOMeHKIatypy [UPAC.

Cknadamu cTpyKTypHi (OPMYJIH OpraHIYHUX CHOIYK 32 Ha3BaMU 3TiIHO 3
HomeHknaryporo [UPAC.

dbopmynamu,

SBumie i3omepii, 130MepH, CTPYKTypHa Ta
pocTOpoBa (Tr€OMETPUYHA, a00 yuUC-MpPaHc-)
130Mepis.

Busnauamu i3oMepu 3a CTPYKTYpHUMH GOpMYIJIaMu.

Pospiznsamu cTpyKTypHI Ta IpOCTOPOBI (TeoMeTpudHi, ab0 yuc- 1 mparc-)
130MepHu.

Yemanoenrosamu BiAMIHHOCTI MiXK 130MEpaMH 1 TOMOJIOTaMH 3a: SIKICHUM
1 KITbKICHUM CKJIQI0M, OyI0BOIO MOJIEKYJL.

B3aemnuii BIuiMB atomiB abo rpym aTomiB y
MOJIEKyJIaX OpraHiYHUX CIIOJYK.

Yemanosniosamu 38’430k MK OyJOBOIO 1 BIACTUBOCTSIMHM OPraHIYHHX
CIONYK 3 YpaxyBaHHAM Iepepo3NOoJily eJNeKTPOHHOI TyCTHHM Ha
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MpUKIaNax MporeHy (NMpHeTHAHHS TaJOr€HOBOJHIB Ta BOIM 3TiAHO 13
npaBuioM B. MapkoBHUKOBA); CIUPTIB (MOMIOHICTH 10 KHUCIOT); (peHomy
(KUCIOTHI BIACTHBOCTI, 31aTHICTh IO peakiliif 3aMilleHHs] y OEH36HOBOMY
KUTBIN); HACHYCHHX OJHOOCHOBHX KapOOHOBUX KHCIOT (KUCIIOTHI
BIIACTHBOCTI), aMmiHiB (OCHOBHI BIIACTHUBOCTi, 3JaTHICTh aHIIIHY [0
peaxIliif 3aMinieHHs y OEH3eHOBOMY KiJIbIIi).

Ananizyeamu XiMiuHy OYJOBY OpTraHIYHUX CIONYK, BHUKOPHUCTOBYIOUU
ocHOBHI ToJyioxkeHHs Teopii O. Bytnepora.

IIpocro3yéamu peakuiiiHy 3[aTHICTh OPTraHIYHHUX CIIONYK, BUKOPUCTOBY-
F0YU TIOHSATTS PO B3a€EMHUH BIUIMB aTOMIB 200 TPYIT AaTOMIB Y MOJICKYJIaX.

Knacudikarist XiMiYHUX peakuiid B OpraHidyHii
ximii  (peakmii TpUETHAHHSA, 3aMIIICHHS,
13oMepu3artii).

Knacugixysamu peakuii 3a y4acTiO OpraHIYHHX CHOJYK (3aMillleHHS,
MIpUETHAHHS, BIIICTUICHHS, 130MepH3allii).

Yemanosnrosamu 3B’ s13ku MixK OyZI0BOIO MOJIEKYJI OPTaHIYHUX CITOJIYK Ta
iX 3/IaTHICTIO BCTYNaTH B PEaKIlli MEBHOTO THITY.

3.2. ByrieB

oHi

3.2.1.

AnkaHu

3aranpHa (hopmylia ajgkaHiB, iX HOMEHKIIATYpa,
13omepisi, Oy0Ba MoJeKyJ, (pi3uuHi Ta XiMiuH1
BJIACTUBOCTI, crocoOu m00yBaHHS, 3acTOCY-
BaHHSI.

Haszueamu mepmi 10 mpencTaBHUKIB TOMOJIOTIYHOTO PsAy aJKaHIB 3a
HoMmeHknaryporo [UPAC.

Cxnadamu MOJNEKYJSIPHI Ta CTPYKTYpHI (opMynm ankaHiB;, piBHSHHS
peakIliif, o XapakTepu3yloTh XIMIYHI BJIACTHBOCTI aJKaHIB (peaxiis
3aMiIeHHST Ha TIPUKJIAAl XJIOpyBaHHSA METaHy, TOBHE OKHCHEHHS ajKaHiB
a00 YacTKOBE OKHCHEHHS METaHy, TEPMIYHHMN PO3KIJIaJ METaHy, KPEKiHT,
130Mepu3allis alKaHiB), 1ab0paTOpHUH crociO 100yBaHHS METaHY.
Hosicuiosamu sBUIE sp°-riOpUAN3ALi €IeKTPOHHHX opbiTaneil aToMis
KapOony B MoJiekynax ankaHiB.

Ilopieniosamu Pi3MdHI BIACTUBOCTI alKaHIB Ha MPHUKIAZl X TeMIeparyp
KWITIHHS 1 TJTaBJICHHS.

Obrpynmosgysamu 3aleXHICTb MK arperaTHUM CTaHOM 32 HOPMAaJIbHHX
YMOB, TEeMIIEpaTypaMH ITUIABJICHHS 1 KUIIHHSA aJKaHIB Ta iX BIJHOCHOIO
MOJICKYJISIPHOIO MAacoOl0; 3/IaTHICTh ajJKaHIB 10 PEaKIliii 3aMillleHHS 3a
€JIEKTPOHHOIO OyJ0BOIO MOJICKYJ, 3aCTOCyBaHHs alikaHIB (TIAIHBO,
najxbHE, PO3YNHHUKH, TOOYBaHHS Caxi, BOJAHIO, TAIOTEHOAIKAHIB) IXHIMH

BJIACTHBOCTSIMHM.
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Yemanoeniosamu 3B’A3kM MK OylOBOIO MOJIEKYJI 1 BIIACTUBOCTSIMH
AJIKaHIB.

3.2.2.

AJnkenu

3aranpHa GoOpMyIa alKeHiB, X HOMEHKJIATypa,
130Mepis, OyJoBa MOJIEKYJ, XIMiYHI BJIacTH-
BOCTi, cmocoOu J00yBaHHS, 3aCTOCYBaHHS;
SKICHI peaKilii Ha MOBIMHMI 3B'SI30K.

Busnauamu cTpyKTypHI 130Mepu alKeHIB 3a OyI0BOIO KapOOHOBOTO
JIQHITIOTA, PO3TAIIyBAaHHAM IIOABIMHOTO 3B’SI3KY; MDKIPYIIOBI (aJKEHU 1
[IUKJIOANIKAHU ) Ta IPOCTOPOBI (T€OMETPUYHI, 00 yuc-mpaHc-) i30MepHu.
Haszusamu anxenn 3a Homenkiatyporo [UPAC.

Cknadamu MOJNEKYJSpHi, CTPYKTYypHI ()OPMYJIH aJKEHIB; PIBHAHHS peak-
ITii, [0 XapaKTepU3YyIOTh XIMIYHI BIIACTUBOCTI €TEHY Ta MPOTEHY (peakii
MpUETHAHHS BOJHIO, TAJOTeHIB, TaJOTEHOBOIHIB, BOAM; MOJIMEpHU3aIlis,
YaCTKOBE OKHMCHEHHsI €TCHY Ta MOBHE OKHCHEHHS aJIKCHIB), MPOMUCIIOBI
Ta JsabopartopHi cHocoOu A00yBaHHS aJKEHIB (TEPMIUYHMM KpEKiHT
aJIKaHiB, NIETiAPYBaHHS alIKaHIB, JETiApaTallisi HaCHYCHUX OJHOATOMHUX
CIHPTIB, B3AEMOiS TAJIOT€HOATKAHIB 31 CIUPTOBUM PO3YMHOM JIYTY,
peaxIiii aJKiHiB 3 BOJHEM), T0OOYBaHHS €TEHY B Ja0opaTopii.
Tosicuiosamu sBUIIE sp°-TiGPUAN3AIi CIEKTPOHHHX opbiTancii aToMis
KapOony B Mosniekynax ankeHiB.

3acmocosysamu 3HaHHS 1N BHOOPY CIOCOOY BUSIBIICHHS E€TCHY
(B3aemomist 3 OPOMHOIO BOJIOI0, BOJHUM PO3YMHOM Kalii epMaHraHary),
aNKeHiB (B3aeMO/Iis 3 OPOMHOIO BOJIOIO).

Obrpynmosysamu 3aCTOCYBaHHS QJIKCHIB (BUPOOHHIITBO IONICTHIICHY,
MOJIIIPOIiNIEHY, €TaHody, 1,2-TuXI0poeTany) IXHIMU BIACTUBOCTSIMHU.
Yemanosnosamu 3B’s3kM MK OyJIOBOKO Ta 3JATHICTIO AJKEHIB [0
peaKIliil mpueIHaHHS.

Amnanizysamu npueaHAHHS TAIOTEHOBOJHIB Ta BOJIU JI0 MPOTICHY 3TiTHO 3
MEPEePO3IMOIIIIOM EIeKTPOHHOI T'yCTHHH B MoJieKyii (mpaBuio B. Map-
KOBHHKOBA).

3.2.3.

AJIKiHHA

3aranpHa (hopMyJa ankiHiB, IX HOMEHKIATYpa,
130Mepis, OynoBa MOJICKY T, XIMIYHI
BJIACTUBOCTI Ta CIOCOOM JOOYBaHHS €THUHY,
3aCTOCYBaHHS; SIKICHI peakIii Ha TMOTPIHHUN
3B'SI30K.

Busnauamu cTpyKTypHI 130MepH aNKiHIB 3a OyZOBOIO KapOOHOBOTO
JIQHITIOTA, PO3TAIIYBAHHIM MOTPIMHOTO 3B’ SI3KY.
Haszueamu ankinu 3a HomeHknatyporo [UPAC.
Cxnadoamu MOJEGKYJISIpHI Ta CTPYKTYpHI (OpMYyIH ajKiHIB; PIBHSIHHS
peaKIliif, o XapakTepU3yIOTh XIMiUHI BJIACTUBOCTI alleTWICHY (peakiii
MIPUETHAHHS BOJHIO, TAJIOTCHIB, TaJOT€HOBOJHIB, Boau (peakiiss M.
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KydepoBa); peakuii 3amimieHHs — B3a€MOis 3 HAaTpi€M, aMOHIAYHHM
posunHoM apreHtyMm(l) okcumy; TpuUMepH3allisl aueTHIEHY, IIOBHE
OKHCHEHHsI aJIKiHIB 1 YaCTKOBE OKHCHEHHsI alleTWJIEHY), TPOMHUCIIOBI Ta
nmabopaTtopHi crmocoOu Mo0yBaHHS areTHwieHy (TEepMIYHUN PpO3KIad
METaHy, B3a€MOJis Kalblliid aleTuiaeHixy 3 BOIOIO, peakuis 1,2-
IMXJIOPOETaHy 31 CTUPTOBUM PO3YUHOM JIYTY).

Ob6rpynmogysamu  3aCTOCyBaHHsS  aleTWiIeHy (ra3oBe pi3aHHA 1
3BapIOBaHHs MeETaliB; M0OyBaHHSA BIHUIXJIOPHIY, NOMIBIHUIXIOPHUIY,
OLITOBOT'O JIbJIET1/Y), 3yMOBJIEHE HOTr0 BIaCTUBOCTSIMH.

Ioscniosamu sBuIIe sp-riOpuau3amii €IeKTPOHHUX oOpOiTaneil aTomiB
KapbOony B MoneKynax ajkiHiB.

3acmocosysamu 3HaHHA I BUOOpPY CHOCOOY BHUSIBIICHHS AallCTHIICHY
(B3aemoiisg 3 OPOMHOIO BOJI0I0, BOJHUM PO3YMHOM Kalliii MepMaHraHarty,
amMOHiauHUM po3unHOM apreHTyM(l) okcuay), ankiHiB, IO MICTATH Y
ckiaaai wmonekyn C-H 3B’s3ku  (B3aemomiss 3 OpOMHOIO BOJOIO,
aMoHiayHUM po3unHoM apreHtyM(l) okcumy).

Ilopigniosamu  peaxuiiiHy 3[aTHICTb €TeHy 1 €THMHYy B peakmisx
MIpUETHAHHS.

Yemanosnosamu 3B’s130k MK OylOBOIO Ta 3/IaTHICTIO alleTUJICHY [0
peaKIiil npueIHaAHHSA, 3aMIIICHHS.

3.2.4.

ApomatuyHi
BYTJICBOIHI.
bensen

3aranpHa (opMylia apeHiB TOMOJIOTIYHOTO
psany Oenzeny. bynosa, BractuBocTi, ciocoOu
noOyBaHHsS OCH3EHY; MOHSTTA MPO apOMAaTUYHI
3B’SI3KH, OT-€TIEKTPOHHY CHUCTEMY.

Cknadamu MONEKYJSIpHY Ta CTPYKTypHY (opMyiu OeH3eHy; pIBHSHHS
peakiiid, MO XapakTepH3yITh XIMIYHI BIACTHBOCTI OCH3eHy (peakiii
3aMillleHHs 32 Y4acTIO TallOTeHIB, peakilii MpUeIHAaHHS — TiApyBaHHS Ta
xjopyBaHHsl (/4Vv), OKHCHEHHs), NOOyBaHHS O€H3€HY B IPOMHCIOBOCTI
(kaTamiTUYHEe JAETIAPYBaHHS TeKCaHy, LHKIOTeKCaHy, TpHUMepHU3allis
aleTUJICHY).

Po3piznamu HeHacu4eHi Ta apOMaTHYH1 BYTJIEBOIHI.

Tosicuiosamu sBUIE sp°-riOpUAN3AIi €IeKTPOHHHX opbiTaneil aToMis
Kapbony B monekyni OeH3eHy, CTIHKICTb O€H3eHYy M0 ii OKHCHUKIB Ta
HOT0 3aTHICTH 10 PEaKIiil 3aMilleHHS.

Ilopignwosamu 38’53k Mixk aToMamMu KapOoHy B Molnekynax OeH3eHy,
aJIKaHIB 1 aJKeHIB, peakiliiiHy 3/aTHICTh OCH3CHY, aJKaHIB i aJKEHiB y
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peaKIlisiX 3aMillleHHs Ta OKMCHEHHS.
3.2.5. [Ipuponni mxepena | Hadra, mpupomuuii ta cynyTHid HadroBmil | Hasusamu npoayKTu epepoOku HaQTH Ta KaM’ STHOTO BYTULIA.
BYTJICBOJHIB Ta iXHS | Ta3W, BYruumi, iX CKJax; KpekiHr 1 | Hasooumu npuxnaou BUKOPUCTAHHS MPUPOIHOI ByTIEBOAHEBOT CHPOBUHU
nepepodka apoMmarm3ailis HapTH Ta Ha(TONMPOMYKTIB, | K JHKEpEIa OPTaHIYHUX CIOJIYK.
JeTOHaliliHa CTiIMKiCcTh O€H3uHy, OKTaHoBe | Ckiadamu PIBHSHHS peakliid, 1m0 BiAOYBarOTbCA TMiJ 4Yac CHATIOBAHHS
YuCJI0;  TepepoOKa  BYriUIL,  TPOOJEMH | IPUPOTHOTO Tazy.
N00yBaHHS PIIKOrO MAJBHOTO 3 BYTUUIA Ta | Pospisnamu peakiii, ki BiIOYBalOTHCS i yac KPEKIHTY Ta apoMaTu3aii
JIBTEPHATUBHUX JKEPEIL. BYTJIEBO/IHIB.
Ilopieniosamu NeToHaLiHY CTIMKICTh OEH3MHIB 3 ypaxyBaHHSAM ix
OKTaHOBHX YHCEIL.
3.3. OKCUMTeHOBMIiCHI OPTraHiYHi CIIOJYKH
3.3.1. Crouptu XapaktepuctnuHa ((pyHKIiOHaNBHA) Tpyna | Buswauamu CTPYKTYpPHI 130MEpPH OJHOATOMHHMX HACHYCHHUX CITUPTIB 3a
cnuptiB. Knacudikamis crnmptiB. 3aranpHa | Oy/10BOIO KapOOHOBOTO JIAHLIOTA, PO3TALIYBAHHAM TiIPOKCHIIBHOI TPYIH

dbopmyna OJHOATOMHHMX HACHYCHHX CIHUPTIB.
BynoBa, HOMeHKIIaTypa, 130Mepis, BIaCTUBOCTI,
criocoOu 1o0yBaHHs Ta 3acToCcyBaHHs. [IoHATTS
IIPO BOJHEBUH 3B’SI30K.

Ta MDDKKJIACOBI 130MepH (€TepH).

Ha3uéamu OIHOATOMHI HAacCW4YEHl CHHMPTH, a TaKOX ETHJICHIJIKONb 1
riminepon 3a HomeHkiaatyporo IUPAC.

Knacugixysamu cnupti 32 0y/10BOIO KapOOHOBOTO JIAaHIIOTA — HACHYEHI,
HEHACHYeHI, 32 KUIbKICTIO TIIPOKCHWIBHUX TPy — OJHO- 1 OararoaTomHi,
3a npupo1010 aToMiB KapOoHy, 3 SIKUMH CHOTy4€Ha TiIPOKCUIIbHA TpyIa,
— MIepBUHHI, BTOPUHHI, TPETUHHI CIIUPTH.

Cknadamu MONEKYJSPHI, CTPYKTYpHI (OpMynu choupTiB; pIiBHSAHHS
peakmiii, 1O BigoOpakarOTh  XIMIYHI  BJIACTUBOCTI  HAaCHYCHUX
OJTHOATOMHHUX CIHUPTIB 1 TJinepony (peakiii 3amilleHHs — B3a€EMOJIS 3
aKTUBHUMU MeTajlaMH, raJIOT€HOBOIHIMH, ectepudikaris,
MDKMOJIEKYJISIpHA JIeTiapaTallisi, BHyTPIIIHbOMOJIEKYJISIpHA JIeTipaTaliis,
YaCTKOBE Ta TIOBHE OKHCHEHHS), IPOMHKCIIOBI CHOCOOM T0OyBaHHS
MeTtaHony (i3~ cuHTe3-rasy), eraHoiay  (TigpaTaii€lo  €TeHy,
(dhepMeHTaTUBHUM OpOJIHHSAM TJIFOKO3HM, BIJIHOBJICHHSM €TAaHAIIO) 1
nabopaTopHi crocoOu 100yBaHHS CIUPTIB (T1APOITi3 TAIOTCHOAIKAHIB).
Xapaxkmepusysamu ckiaa i OyZoBY MOJEKYJ OJHOATOMHUX HAaCHYCHUX
CIHPTIB.

Obrpynmosysamu 3aCTOCYBaHHsI €TaHONy (OOYBaHHSI OLITOBOI KHCJIOTH,
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TIETUIIOBOTO eTepy) Ta MeTaHony (mo0yBaHHA (opManbAerify) IXHIMH
BJIACTUBOCTSIMHU.

Tlopignwosamu (pi3ndHi BIACTUBOCTI (TEMIEPATypy KUMIHHS, PO3UUHHICTh
y BOZI) OJHOATOMHHX HACHYCHUX CIHPTIB 1 BIANOBIIHUX aJIKaHiB,
METAaHOJIy, €TaHOJly, eTWJIEHIJIKOJNI0 Ta [JIiIepoldy; aKTHUBHICTb
OJTHOATOMHUX HACHYCHHX CIUPTIB, BOJM 1 HEOPTaHIYHUX KHCJIOT Yy
peaKuiax i3 JyKHUMH MeTaJaMH.

Yemanosniosamu  3B’SI3kM MK €JIEKTPOHHOIO  OYyZIOBOIO  MOJIEKYI
OJTHOATOMHUX HACHYECHHMX CHHUPTIB Ta IXHIMH (PIBUYHUMH 1 XIMIYHHUMH
BJIACTUBOCTSIMHU.

ETnieHrnikons Ta TIOINEPON SK MPEACTABHUKHU
0araroaTOMHUX CIIUPTIB; SKICHA peakIlis Ha
0araToaToMHi CIIUPTH.

Ckraoamu PiBHSHHS PEakIliii, 1Mo BiIOOpakarOTh XIMiYHI BIACTUBOCTI
ETWICHTJIIKOIIO Ta Tiinepoiry (B3aemomiss 3 HatpieMm, Kympym(Il)
rigpokcunoMm (0e3 3amucy pIiBHSHHS peakilii), TOBHE OKHUCHEHHS);
rmnepony (B3aeMOJis 3 HITPATHOIO KUCIOTOK, BUITUMU HACHUYCHUMH Ta
HEHACMYECHUMH KapOOHOBMMHU KHCIOTaMH); [0OyBaHHS  TIILIEPOITY
(OMUJIEHHS KUPIB).

Yemanoeniosamu  3B’A3kM MK OyJJOBOIO MOJEKyJd 0araToaTOMHHX
CTHPTIB Ta iX BIACTUBOCTSMHU.

3acmocosysamu 3HaHHS 1715 BUOOPY CMOCOOY BHUSIBIICHHSI 0araToaTOMHUX
criupriB (B3aemoist 3 kynpym(Il) rizpokcumom).

3.3.2.

denon

®opmyna denony. Bynosa monexkynu ¢enony,
xapakTepucTuyHa ((QyHKIIOHAIBHA) Tpyna B
Hil; BIACTHBOCTI, MOOyBaHHS, 3aCTOCYBaHHS;
SKICHI peakinii Ha eHOII.

Cknadamu MOINEKYISIpHY, CTPYKTYpHY ¢opMynu (eHOTy; PpIBHSAHHS
peakiiii, mo BimoOpaXkaloTh XiMiUHI BJIACTMBOCTI (eHOMy (peakiii 3a
YYacTIO TiIPOKCWJIBHOI TPyNHW — B3AaEMOJIS 3 HATpieM, Hatpiil
TIAPOKCHIOM; peakIlii 3a y4JacTi0O OCH3E€HOBOTO KiJbI[I — B3aEMOJIs 3
OpOMHOI0O  BOJIOI0, HITPAaTHOIO KHCIOTOI), Horo 1moOyBaHHS B
MIPOMHUCIIOBOCTI (T1pOJIi3 XJIOPOOCH3EHY).

Ob6rpynmogysamu B3a€MHUN BIUIMB T1POKCHIIBHOI IpynH 1 O€H3eHOBOTO
KUTBIIS B MOJIEKYJTI (DEHOTY.

Ilopieéniosamu KUCIOTHI BIIACTHUBOCTI CHHPTIB, (eHONTy 1 KapOOHATHOI
KHCJIOTH; 3/1aTHICTh OC€H3EHY 1 (PEHOIy 10 peaKIiiii 3aMileHHS.
Yemanoeniosamu 3B’s3kM MK OyZlOBOIO MOJIEKYNIH (eHoIy 1 HOoro
BJIACTUBOCTSIMHU.
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3acmocoeysamu 3HaHHA JUId BHOOpY cmocoOy BHSBIEHHS (eHoiy
(B3aemois 3 epym(Ill) xmopuaom, OpOMHOIO BOIOKO).

3.3.3.

Anpnerian

3aranpHa  ¢Qopmyna  anpueriniB.  bymosa
MOJICKYJT aJIbJIETI/IB, XapakTepucTuyHa ((PpyHK-
[[IOHAJbHA) Tpyna, HOMEHKJIATypa, i30Mepif,
BJIACTUBOCTI, JO00yBaHHs, 3aCTOCYBaHHS; SKICHI
peaxIlii Ha aJbJIeTiAHY TPYIY.

Busnayamu cTpyKTypHI 130MepH albJETifiB 3a OyJOBOIO KapOOHOBOTO
JIaHLoTa.

Haszueamu anvaeriau 3a HomeHknaryporo [UPAC.

Hasooumu npuxnaou 3actocyBaHHs eTaHaimio (moOyBaHHsS —OITOBOI
KHUCJIOTH, €TWJIOBOTO CIHPTY) Ta MeTaHamo (no0yBaHHS (opMaliHy,
YPOTPOTIiHY) iXHIMH BIIACTUBOCTSIMH.

Cknadamu CTPYKTYpHI (JOpMYITH MOJIEKYJI albAETiAIB Ta iX CTPYKTYpHHX
130MepiB; PIBHSHHS pEakiliii, Mo BigOOpa)kaloTh XIMiYHI BJIACTHBOCTI
anpJerifiB (BiTHOBIICHHS, YaCTKOBE OKHCHEHHS), TOOYBaHHS €TaHAIIO B
MIPOMHUCIIOBOCTI (TizpaTaliiero arneTuwieHy 3a peakimiero M. Kydeposa) i
nabopaTopii (OKUCHEHHSIM €TaHOIY).

3acmocosysamu 3HaHHS 711 BHOOPY CrocoOy BHUSIBICHHS ajbCTiMNIB 3a
SKICHUMH PEAKI[ISIMU — B3a€MOJIisl 3 aMOHIauHUM po34rHOM apreHTym(])
okcuny, KynpyMm(Il) rizpokcuaom.

3.3.4.

Kapbonosi kucnotu

XapakrepuctuuHa (QyHKILIOHAJIbHA) Tpyma
kapOoHoBuX KuciorT. Kimacudikamis kapOoHO-
BUX KHCIOT. 3araibHa (QopMylia HACHYCHHX
OJTHOOCHOBHHMX KapOOHOBHX KHCIOT. bymosa,
HOMEHKJIaTypa, i30Mepist  OJIHOOCHOBHUX
KapOOHOBUX KHCIIOT, BIACTUBOCTI, T0OYBaHHS,
3aCTOCYBaHHSI.

Busnayamu cTpyKTypHI 130MepH HACUYEHUX OJHOOCHOBHUX KapOOHOBHX
KHCJIIOT 3a Oy/I0BOIO KapOOHOBOTO JIAHIIOTa, MIKKJIACOBI 130MepH
(ectepn).

Haszueamu 3a nomenkiaryporw [UPAC HacudeHi 0THOOCHOBHI KapOOHOBI
KHCIIOTH, JaBaTH TpPHBIAIbHI HAa3BU MEPIIUM TPHOM OJHOOCHOBHHM
KapOOHOBHUM KHCIIOTaM.

Knacugixysamu xapOoHOBI KUCIOTH 3a OyJOBOIO KapOOHOBOTO JIAHITIOTA
(Hacu4eHl, HEHACHYCHI), KUIBKICTIO KapOOKCHJIBHHX TPy (OIHO-, TBOX-
OCHOBHI) 1 KibKicTIO aToMiB KapOoHy B iX MojeKyax (HUXKYi, BHIII).
Cxnaoamu GopMynIu CTPYKTYPHHX 130MEPIB HACMYEHHX OJHOOCHOBHHX
KapOOHOBUX KHCJIOT; pIBHSHHS peakiiif, 1o BifoOpakaloTh XiMiuHI
BJIACTUBOCTI KapOOHOBUX KHCJIOT (B3a€EMOJIISI 3 aKTUBHHUMH MeETajaMH,
OCHOBHMMHU OKCHJIaMH, OCHOBAaMH, COJSIMH KapOOHATHOI KHCIIOTH,
CIUpPTaMH); PpIBHSHHA peakiiii 100yBaHHS METAHOBOI  KHCJIOTH
(oxucHeHHs MeTaHy, B3aeMois kapOoH(Il) okcuny 3 HaTpil riAPOKCUIOM
13 TOJANBIIOI €0 XJIOPUIHOI KHUCIOTH) Ta €TaHOBOI KHCJIOTHU
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3HAHHA

IIpeaMeTHi BMiHHA Ta C1IOCO0OM HABYAJIBLHOI TisSIbHOCTI

(oKHCHEHHA OyTaHy, €TaHOJY, ETAaHAIIIO).

Obrpynmogysamu  3JaTHICTh ~ HWKYMX  KapOOHOBHX  KHCJIOT  JIO
€JIEKTPONIITUYHOI AMCOIallii, a IX po34HHIB — 3MIHIOBaTH 3a0apBIICHHS
iHIMKaTOpiB; OCOONMBI  XiMiYHI BIACTHBOCTI METAHOBOi KHCIIOTH
(3maTHICTb /[0 OKHCHEHHS — B3a€MOMiS 3 aMOHIAUHUM PO3YHHOM
aprenTyM(I) oxcuny, kynpym(Il) rigpoxcunom).

Tlopisnwosamu (pi3ndHi BIACTUBOCTI (TEMIEPATypy KUMIHHS, PO3UUHHICTh
y BOJ1) HACHUEHHUX OJHOOCHOBHUX KapOOHOBUX KHCJIOT 1 OJHOATOMHHUX
HACUYEHUX CIIUPTIB; KUCIOTHI BIACTUBOCTI KapOOHOBHUX KUCIOT B MEXax
TOMOJIOTIYHOTO PsY, @ TAaKOXK 31 cnupTamu, (PEHOJIOM 1 HEOpraHIYHHUMHU
KHCIIOTaMHU.

Yemanoeniosamu 3B’SI3kM MK €IEKTPOHHOIO OyZOBOIO MOJIEKYN i
(b13MYHUMU Ta XIMIYHHUMH BIACTUBOCTSIMH KapOOHOBUX KHUCIIOT.

3.3.5.

Ecrepu. XKupu

3aranmpHa  QopMyna  ecTepiB  KapOOHOBUX
kucnor. bynoBa, HoMeHKmatypa, i3omepis,
BJIACTUBOCTI, 100yBaHHS, 3aCTOCYBaHHSI.

Kupu — ecrepu riuinepony 1 BHUIIUX
kapOoHOBuX KucioT. Kiacudikamist xwupis,
BJIACTHBOCTI, 100yBaHHS, 3aCTOCYBaHHA. Mmia
1 CHHTETHYH1 MUITHI 3aCO0U.

Busznauamu cTpyktypHi 130Mepu ecTepiB KapOOHOBUX KHCJIOT 3a OYI0BOIO
KapOOHOBOTO IIAHIIOra, MIDKKJIACOBI 130MepH (KapOOHOBI KHCIIOTH);
CTPYKTYpPHI (OPMYIIH KUPIB — TPUOJIETHY, TPUCTEApUHY; (GOPMYIH COIEH
NaJIbMITUHOBOI 1 CTEAPUHOBOI KHCIIOT.

Hazusamu ectepu 3a HoMeHkinatypoto [UPAC.

Knacugixysamu >xvpu Ha TBapUHHI 1 POCIUHHI; TBEPII 1 PIIIKI.

Cknadamu piBHSHHS peaklid YTBOPEHHS ecTepiB (ectepudikaris) i ix
TiApoOMNi3y; PIBHSHHSA peakiiid, fKki BigqoOpakaloTh BIACTUBOCTI KHPIB
(omMuIIeHHS, T1IpYBaHHS).

Yemanoeniosamu  3B’SI3KkM MK CKIIQ/IoM,
BJIACTUBOCTSIMHU Ta 3aCTOCYBaHHSM JKHPIB.
3acmocoeysamu 3HaHHA A7 BUOOpY cnocoOy BHSBICHHS HEHACHYEHUX
PLOKUX KUPIB (B3aEMOJIisI 3 OPOMHOIO BOJIOKO).

OyZ0BOIO  MOJIEKYII,

3.3.6.

ByrneBonu

Knacudikariis BYTJICBO/IIB; CKJIag,
MOJICKYJISIpHI  (DOPMYJIH  TIIFOKO3H, (PYKTO3H,
caxapo3u, KpOXMAJto 1 LETI0I03H; CTPYKTYpHA
dbopmyna  BigkpuToi  GopMH  MOJEKYIH
TJIFOKO3HW; BJIACTUBOCTI TJIFOKO3HW, Caxapos3H,
KPOXMAaJIIO 1 HEII0JI03U; JT00YBaHHS TIIOKO3H,

Po3piznamu MOHO-, TH- Ta MOJTiCaXapUIH.

Hasooumu npuxnaou 3acTocyBaHHS TIIOKO3U, KPOXMaJO (BUPOOHHUIITBO
€TaHOy) Ta LEeNIoN03u (IMoOyBaHHS IITYYHOTO AaIleTaTHOTO IIOBKY)
iXHIMH BJIaCTUBOCTSIMHU.

Ckraoamu PiBHSHHS PEakIliii, 1Mo BiIOOpakarOTh XIMiYHI BIACTUBOCTI
TIIIOKO3W (TIOBHE 1 YAaCTKOBE OKHMCHEHHS, BIJIHOBJICHHS, CIIHPTOBE Ta
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BUPOOHUIITBO Caxapo3W 1 KpOXMaii; SKICHI
peaxIlii i1l BU3HAYEHHS TJIIOKO3U 1 KPOXMAJTIo;
3aCTOCYBaHHS TIIIOKO3U, KPOXMAIIIO, LENTI0I03H.

MOJIOUHOKHCTIE OponiHHA, ectepudikamis, B3aemomis 3 Kynpym(Il)
ripokcupoM Oe3 HarpiBaHHs (0e3 3amucy pIBHSHHS peakiii) Ta 3
HArpiBaHHAM), caxapo3u (TOBHE OKHCHEHHs, TiApOJi3, YTBOPECHHS
caxapaTiB), KpOXMaJlO (KUCJIOTHMH Ta (epMEHTAaTUBHUNA TiApoii3) 1
1enono3n (MOBHE OKHCHEHHA, TiAponi3, ecrepudikailis — YTBOPECHHS
TpHaleTaTy Ta TPUHITPATY LENI0JI03H), POTOCUHTERY.

Yemanosnosamu mogiObHICTh 1 BIIMIHHICTD KPOXMANIO Ta LIETIOJO03H 3a
CKJIaJI0M, Oy/TOBOXO MOJIEKYJI 1 BIIACTHBOCTSIMH.

3acmocoeysamu 3HaHHS 111 BUOOpPY CHOCOOY BHSBICHHS IJIIOKO3M
(B3aemomiss 3 amoHiayHUM po3uuHOM apreHtym(l) okcumy, peakmii 3
kynpyM(Il) rigpokcuiom) i KpoxMairo (B3a€MOIis 3 HOIOM).

3.4. HitporeHoBMicHi Oprasiusi cnoJiyku

3.4.1.

AMiHU

XapakrepuctuuHa (QyHKLIOHAJIbHA) Tpyma
aminiB. Knacudikamis aminis. HomeHkmarypa,
i3oMepis, OyaoBa, BIACTUBOCTI, CIOCOOH
N00YyBaHHS Ta 3aCTOCYBAaHHSI.

Busnayamu ctpykTypHi (opMynu 130MepHHX aMmiHIB 3a OyI0BOIO
KapOOHOBOTO JIAHIIOTA, TTOJIOKEHHSIM aMIHOTPYIH Ta MIKBHUIOBI 130MepH
(mepBUHHI, BTOPUHHI, TPETUHHI aMiHN).

Haszueamu aminu 3a Homenkaryporw [UPAC.

Knacughixysamu aminn sk TMOXigHI aMOHiaKy (NepBUHHI, BTOPUHHI 1
TPETUHHI) Ta 3a OyI0BOI0 KapOOHOBOTO JIAHIIIOTA (HACHYEH1, apOMATHYH1).
Ckraoamu PiBHSHHS pPEaKIliii, Mo BiIOOpakarOTh XIMiYHI BIACTUBOCTI
HACUYEHWX aMIHIB SK OpTraHIiYHUX OCHOB (B3aEMOIiE 3 BOJOIO,
HEOPraHIYHUMHU  KUCJIOTaMM; TOpiHHS);  aHUIHY  (B3aemozis 3
HEOPraHIYHUMH KHUCJIOTaMH, OpPOMHOIO BOJIOK0); MOOYBaHHS aHIIIHY
(BimHOBIIEHHS HITpOOEH3eHY — peakiis M. 3iHiHa).

Obrpynmosysamu OCHOBHI BJIACTUBOCTI HACHUYCHHUX aMIHIB Ta aHUTIHY;
3MEHIIIEHHS! OCHOBHHUX BIIACTUBOCTEH 1 301IBIICHHS PEaKIiifHO1 31aTHOCTI
aHUTIHY B PEAKIlISAX 3aMIIICHHS.

Ilopieniosamu OCHOBHI BJIaCTUBOCTI aMOHIaKy, NEpBUHHHUX, BTOPUHHHUX,
TPETUHHUX HACUYCHUX aMIHIB Ta aHUIIHY.

3.4.2.

AMIHOKUCIIOTHA

Ckmax 1 OyzoBa MOJEKyJl, HOMEHKJIATypa,
BJIACTHUBOCTI, noOyBaHHS, 3aCTOCYBaHHSI
aMiHOKUCIOT. [loHATTS TIpo amQoTepHICTH
aAMIHOKHCIIOT, OINOJApHUW WOH; &OH-, TPH-,

Haszueamu aminokucnoTu 3a HomeHkinaryporwo [UPAC.

Cxnadamu CTPYKTYpHI (GOPMYITH HAUTIPOCTIMINX aMiHOKUCIOT — TUIIHHY
(amiHOETaHOBOI), aNaHiHy (2-aMiHOMPOIAHOBO1); PIBHAHHS pEaKIii, 110
B1I0OPKAIOTh XIMIYHI BJIACTHBOCTI aMIHOKHCJIOT Ha MPUKIAl B3a€MOJIT




20

Ne Hasga po3ainy, c . - .
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NOJINEeNTUAN, MeNTUIHUM 3B’S130K (TMENTHAHA | aMIHOETAHOBOI KUCJIOTH 1 2-aMiHOMPOINAHOBOI KUCIOTH 3 HEOPraHIYHUMHU
rpyna aTomiB) KHCJIOTaMH, OCHOBAMH; YTBOPEHHSI TU-, TPU-, TIOJTITETITH/IIB.
Ob6rpynmosysamu aM(pOTEpHICTb aMIHOKHUCIOT, YTBOPEHHS OIMOJIAPHUX
HOHIB.
Ilopigniwosamu 3a OyAOBOIO MOJEKYN 1 XIMIYHUMH BJIACTUBOCTSMU
aMIHOKHCJIOTH 3 KApOOHOBUMU KHUCIIOTAMH Ta aMIHAMU.
3.4.3. bBinku BynoBa 6inkiB, iX BIaCTHUBOCTI, 3aCTOCYBaHHSA, | Xapakmepu3syeamu NPOLECH TIP3y, IeHaTypallii OiIKiB.
KOJILOPOBI peakIlii Ha O1JIKH. 3acmocosysamu 3HaHHS Ui BHOOPY CHocoOy BHSIBICHHS OILIKIiB
(kcaHTOMpOTEIHOBA Ta OlypeToBa peakiiii).
3.5. CuHTeTHYHI BUCOKOMOJICKYJISIDHI pe4OBHHH i NOJIMEePHi MaTepiaJn HA iX OCHOBI
CunTeTnyHi [ToHATTS MpO MOMIMEP, MOHOMED, eJIeMeHTapHy | Kiacugikysamu ToIIMEpH 3a HUISAXOM OJepX aHHSA (MPUPOIHI, IITYYHI,
BHCOKOMOJIEKYJISIPHI | JJaHKY, CTYIiHb mojiMepu3amii. Kimacudikamis | CHHTeTHYH1);  BIIHONIEHHSM 10  HarpiBaHHsA  (TEpPMOIUIACTHUYHI,
PEUOBHHH 1 BHCOKOMOJIEKYJIIPHUX PEUYOBUH; CIIOCOOM CHH- | TEPMOpEaKIliiiHi); Oy1oBoto (JIiHiIHI, po3rairyskeHi, CiT4acTi).
MOJTIMEPHI T€3y BHCOKOMOJICKYJISIPHUX peuoBUH; OyaoBa i | Ckradamu  pIBHSHHSA  peakiliid  moiiMmepu3aiii 3  yTBOPECHHSIM
MaTepiany Ha iX | BIACTMBOCTI  TOJIMEpiB;  TEpMOIUIACTUYHI | HAHBaKIMBIIIKX IMOJIMEPIB (MOJTIETUICHY, MOJIMPONUIEHY, TOJIICTUPEHY,
OCHOBI MOJIIMEPH 1 TJIACTMACH Ha 1X OCHOBI; MOHATTS | MOMIBIHUTXJIOPHIY, tedony, benonpopManbaeriTHIX CcMOJT,

Ipo HATypalbHI 1 CHHTETHYHI KaydyKH,
CHHTETHYHI BOJIOKHA, 3HAYCHHS TOJIMEpIB Yy
CYCIUIBHOMY TOCIIO/IapCTBI Ta MOOYTi.

MOJIii30MpeNy, MoNi0yTaaieHy, KalpoHy, JIABCaHY).

Po3spiznamu cnocoOu yTBOPEHHS BUCOKOMOJICKYJIIPHUX CITOJIYK (peakirii
noJiiMepu3altii Ta NoJiKOHASHCALliT).

Ilopisenosamu BIacTHUBOCTI MPHUPOAHUX (OaBOBHA, JHOH, IIOBK, BOBHA),
MTyYHUX (IITYYHUHA areTaTHUH 1 BICKO3HMM IIOBK) Ta CHHTETUYHUX
BOJIOKOH (KaIlpoH, JIaBCaH).

Ycemanoeniosamu  3B’S13kM MK BIIACTMBOCTSIMM  Ta  3aCTOCYBaHHSIM
MOJTIMEPIB.
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3.6. Y3arajibHeHHsl 3HaHb IIPO OPTraHIYHi CIIOJTYKH
BcTraHoBieHHS TeHETHYHMX 3B’SI3KIB MK PI3HUMH  Kiacamu | [lopienrosamu XIMI4H1 BJACTUBOCTI OPraHIYHUX CIIOIYK Pi3HUX KJIAcCiB.
OpPTaHIYHUX CIIONYK, MK OPraHIYHUMH T4 HEOPTAHIYHUMU CTIIONYKaMH | Ycmarnosentogamu 3B’SI3KM MK CKJIQJIOM 1 XIMIYHUMH BIIACTUBOCTSIMH
OpraHIYHUX CIIOJYK PI3HUX KJIACIB, MK OPTaHIYHHUMH Ta HEOPTaHIYHUMH
CTMOJyKaMH; TeHETWYHI 3B’S3KM MK OpPTraHIYHMMHU Ta HEOPraHIYHHUMHU
CHOJyKaMH.
Cknadamu piBHSHHS PEaKIii — B3a€MOINEPETBOPEHb OPTaHIYHUX CIIOIYK
pI3HHX KJIACIB.
4. O0uucIeHHs B XiMil
4.1. Po3B'si3yBanHs Dopmynu s OOYHMCIEHHS — KUIBKOCTI | OQbuucntosamu BIAHOCHY MOJICKYJIIPHY Ta MOJISIPHY MacH PEYOBWHU;
3aja4 3a XIMIYHUMHU | PEYOBMHHU, KIUIBKOCTI YaCTHHOK Yy TEBHIM | KUIBKICTh YAaCTHHOK Yy TEBHIM KUIBKOCTI PEYOBHHHU, Maci pPEUYOBHHH,
dbopMmynamMu 1 HA | KITBKOCTI pEYOBHHH, MAaCOBOI YaCTKH eleMeHTa | 00’eMi ra3y; o0’e€M JaHOi Macu abo KUTHKOCTI pEYOBHMHHU Ta3y 3a H. V.;
BUBEJICHHS B CIIOJIyIli, BIIHOCHOI T'YCTHHM Tra3y, MacoBOi | BITHOCHY T'yCTHHY Ta3y 3a IHIIMM Ia30M; MacoBi Ta 00’eMHi (s ra3iB)
dbopmynu cionyku | (00'eMHOT) YacTKM KOMIIOHEHTa B CYMIlll, | YaCTKH PEYOBHH Y CYMIIII; CEPEIHIO MOJISIPHY Macy CyMIillli ra3iB; MacoBy
BUBEJCHHS (OPMYJIH CHOJIYKH 32 MAaCOBHUMH | YaCTKY elleMEeHTa y CHOdyLi 3a ii popmyioro.
YaCTKaMH €JIEMEHTIB Yemanosnosamu ximiuny (GopMmyisly CHOJYKH 3a MAacOBUMH YacTKaMU
€JIEMEHTIB, IO BXOJSTh JIO 11 CKIIay.
4.2. Bupaxenus MacoBa yacTka po34MHEHO1 PEYOBUHU Obuucnioeamy MacoBy 4YacTKy PO3YMHEHOI PEYOBHMHHU B PO3YMHI, MacCy
KUTBKICHOTO CKIIaay (00’eM) po3uMHY Ta PO3YMHHHKA, MACy PO3YHMHEHOT PEUOBUHH.
pO34YHHY (CyMiIIi) Bukonysamu  oGuucineHHs  JUIsi  TPUTOTYBAaHHS  PO3YMHIB 13
KPHUCTAJIOT1IPATIB.
4.3. Po3zB's13yBanHs Anroput™Mu po3B'SI3Ky 3adad 3a piBHAHHAM | O6yucaroéamu 3a pIBHSAHHSAM XIMIYHOT peakuii Macy, 00'eM (a1 razy) abo
3a/1a4 3a peaxiiii; BiTHOCHUH BHXiJ MPOAYKTY PEaKIIii KUTBKICTh PEYOBHHH peareHry abo MpPOAYKTY 3a BiJJOMOIO Macolo,
PIBHSHHSAMU 00’emoM (s ra3y) abo KIUNBKICTIO PEUYOBMHU IHIIOTO peareHTy abo
peakuii MPOAYKTY; BITHOCHUN BUX1J IPOIYKTY PEAKIIi.

Yemanoenioeamu XiMiuHy (GopMylly peuyoBHHHU 3a KUIBKICHUMH JaHUMHU
[IPO PEAreHTH 1 MPOLYKTH peaKilii.

Buxonysamu o6uncieHHs, SIKIIO PEYOBUHU MICTATH JAOMIIIKK a00 HasBHI
B HAUIHIIKY.

Poss'azyeamu  kxoMOiHOBaH1
AJITOPUTMIB).

3amaui  (MOEMHAHHS HE OUIbINE JIBOX
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JAOJATKHA
Tabumust pO3YMHHOCTI OCHOB, KHCJIOT, aM(OTEPHHUX IAPOKCUIIB i coJieill y Boai 3a 20-25 °C
ﬁOHI/I, Ha
ki H™ | NH," | Li" | Na* | K | Mg® | Ca*" | Ba®" | A" | C°" | Zn®" | Mn®" | Fe*" | Fe’™ | Pb™" | Cu®" | Ni*" | Ag" | Hg™
TIACOIIIIOE
CHOJIyKa
OH p p p p M M p H H H H H H H H H — —
F p p M | p p M M M M p p p M H M p p p #
Cr p p p p p p p p p p p p p p M p p H p
Br p p p p p p p p p p p p p p M p p H M
I P p P P P p P p p P p P p - M - P H M
S* p p p p p # # p # # H H H # H H H H H
SO;~ p p p p p p M M — — p M M — M — M H #
S04~ p p p| p | P p M H p p p p p p M p p M p
NOs P p p p P p P p p p p p p p p p p p p
PO, p p M p p M H H H H H M H H H # H H #
CO5™ p p p p p M H H — — H H H — H # M M —
CH;COO™ | p p pP| P |P p p p p p p p p - p p p p p

YMOBHI MMO3HAYCHHSI: «P» — PEUOBHUHA PO3YMHHA (pPO3YMHHICTD Oitbiie 1 T pedoBunu y 100 T Bon);

«M» — peuoBHHA Majiopo3urnHHa (po3unHHICTE — Big 1 10 0,001 ry 100 r BomN);

«H» — pEYOBUHA MIPAKTUYHO Hepo3unHHA (po3unHHicTh — MeHmIe 0,001 ry 100 r Boan)
«—» — peYOBHHA HE ICHYE;

«#» — peuoBHHA iCHYE, ajie pearye 3 BOJOIO; ii PO3YMHHICTh BU3HAYUTH HE MOXKHA.

Psn akTUBHOCTI MeTaJIiB

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

b
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Hajinommupenimi Ha3BM Ta CKJIa/ 1eIKUX HEOPTraHiYHMX Pe4OBHH, CyMilllell Ta MiHepaJliB

Haiinommpenima Ha3Ba pe4OBHHU

XimiyHa (hopMyiia pedoBUHH 2060

Haiinommupenimna Ha3Ba pe4OBUHU

XimiyHa popmysa peuoBHHU 2060

abo cymii KOMITOHEHTa (KOMITOHEHTIB) CyMiITi abo cymini KOMITOHEHTa (KOMITOHEHTIB) CyMiITi
Kyxonna (kam’siHa) Cijib NaCl Migauit Kymopoc CuSOy, - 5H,0
Kayctuuna cona, iakuii HaTp NaOH 3amnizHuil Kynopoc FeSO, - TH,O
KanbimHoBaHna cona Na,CO; I'ipka cinb MgSO, - 7TH,O
Kpucraniyna cona Na,CO;5-10H,0 AJIOMOKaJTI€EBUY TalTyH KAI(SOy), - 12H,0
ITutHa (xapuoBa) cona NaHCO; [lepekuc BOJIHIO, IEPTIAPOIIH H,0, (BoaHuMii po3unH)
Harpiiina cenitpa NaNO; MoHa HACTOSHKA I, (ciupToBuU# PO3UMH)
Kamiitaa cenitpa KNO:; Hamatupuuii ciupt, amiayna Boga | NH; (BogHuit po3unH)
AMiayHa cemiTpa NH4NO; XJIOpHE BaltHO CaCl(OCl), abo CaOCl,
Hamatup NH,4C1 Poszunnune cxiio Na,S10;3
[1oTam K»COs KpewmHiii (HamiBnpoBiTHHUK) Si
Kpeiina, mapmyp, BammHsk CaCO; KBapii, kBap1ieBuii mcok Si0,
Heramene Bamso CaO I'nmuna, ravmHo3eM, KaodiH AlO5 - 2S10, - 2H,0O
["amene BanHO Ca(OH), CkJ10 (BIKOHHE) Na,O - CaO - 6Si0,
Bannsina Boga Ca(OH), (Bogami1 po3unH) Manaxit (CuOH),COs3
bopHa kucnora H;BO; XJIOpHa BOJa Cl, (BoguUit po34nH)
Kopynn Al O; bpomMHa Boja Br, (BogHMi1 po34nH)
I'emartur (3a1i3Ha pyaa) FeOs beproneTosa ciib KCIO;
MarneTur (3aJ1i3Ha pya) Fe;04 A30THa KuCII0Ta HNO;
CBUHIIEBHH CYPHUK Pb;04 ConsiHa KHCIIOTa HCI (BomHMIA po34mH)
CipuaHna KHuCIIOTa H,SO4 ITmaBukoBa KucioTa HF (Bognuit po3unn)
Oneym po3unH SOz y H,SO4 Jlsmic AgNO;3
Timc CaSOy, - 2H,0O MaprasiiBka KMnO4
Anebactp CaSQ, - 1/2 H,O Kap06in, kaneiiii kap6in CaC,
Cyxwuii iz CO; (TBepamii) Dochopuuii aHTiAPUA P,05
CipKOBOJICHb H,S [Ipocruii cyniepdocdar Ca(H,PO,), - HO + CaSO, - 2H,0
Cipuncrtuii ra3 SO, [Moasiitamii cynepdocdar Ca(H,PO.,); - H,O
Yaaauii ras CcO [Tperumitar CaHPOy, - 2H,O
I"a3, o 3Becensie, 3aKKUC a30Ty N,O CeuoBuHa CO(NH;),
[Tiput FeS, AmModoc NH4H,PO, + (NH4),HPO4
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Haijinomupenimi Ha3Bu Ta CKJIaJ AeAKUX OPraHiYHUX PeYOBHH Ta cyMilnei

HaiinomupeHimnia Ha3Ba pe4oBUHU 200

XimiuHa ¢popmyrna

Haiinommpenimia Ha3Ba peuoOBUHU

XimiuHa dpopmyna

cyminti
OOJIOTHMII ra3, pyAHUKOBUH Ta3 CH4 Kap00JI0Ba KMCJIOTA, (heHOIT CsHsOH
1300yTaH (CH3),CHCHj; MIKPUHOBA KUCIIOTA 2,4,6-TpuniTpodeHon
130TICHTaH (CH3),CHCH,CHj; MypalrHa KUCJIO0Ta, hopMiaTHA KUCTIOTA HCOOH
HEOINEHTaH (CH3)4C OLITOBA KHCJIOTA, alleTaTHA KUCJIO0Ta CH;COOH
1300KTaH (CH3);CCH,CH(CHj3), MpoMioHOBa KucnoTa, nponionarHa kuciora | CH;CH,COOH
METHJICHOBA Tpyna —CH,— HaTpii hopmiaT HCOONa
miapreatym(l) aneTmieHin AgC=CAg MarHiii popmiat, Martiit tudopmiart (HCOO),Mg
JIMHATPIN aleTUIICHI NaC=CNa HaTpil areraT CH;COONa
JIUBIHLI CH,=CH-CH=CH, KaJbLlil aleTar, KaJablii JianeraT (HCOO),Ca
130TIpeH CH,=C(CH3)CH=CH, MOJIOYHA KHUCIIOTA, JJAKTATHA KUCJIOTa CH3;CH(OH)COOH
METUIIXJIOPHU]T CH;Cl1 [IaBJIEBA KUCJIOTA, OKCAJIaTHA KUCIIOTa HOOC-COOH
CTHIIXJIOPUT C,H;5Cl JTUHATPIN OKcayat NaOOC-COONa
POTIXIIOPHUJT CH;CH,CH,Cl1 meTwihopmiat HCOOCH;
130IPONUIXJIOPHU]T (CH3),CHCI eTridopmiart HCOOC,Hs
xj0podopM CHCL, MeTHIIaeTar CH;COOCH;
Homodopm CHI; eTHJIALETaT CH;COOC,Hs
BIHUTXJIOPHU]T CH,=CHC(CI HATpii MeTUIaT CH;ONa
METWJIOBUH CHUPT, IEPEBHUIN CIUPT CH;0H HaTpii eTuiar C,HsONa
€TWJIOBHM CIMPT, BUHHUM CIUPT C,HsOH TJIFOKOHOBA KHCJIOTA HOCH,(CHOH),COOH
MIPOITJIOBUNA CITUPT CH;CH,CH,OH copOit HOCH,(CHOH),CH,OH
130PONIOBUN CIIUPT (CH3),CHOH caxapHa KUcJIoTa HOOC(CHOH),COOH
JIMMETUJIOBUH €Tep CH;0OCHj3 KaJIBITIi caxapar C12H2,041-:Ca0O
JUETWIOBUH eTep, NieTUIoBHiA edip C,H50C,H;5 TJIIWH, aMIHOOLITOBA KHUCIIOTA NH,CH,COOH
MYpalIMHUH ajdbaeria, GopMambaerig HCHO aJaHiH, a-aMIHOMIPOIIOHOBA KHCIIOTA CH;CH(NH,)COOH
dbopmain 36—37% pozunn HCHO MIPOKCUIIH (C6H702(ONO?)3)n
aleToH CH;COCHj3 KJIITKOBHAHA (CsH190O5)xn

HITPOTJIIEPUH, TPUHITPOTIIEPUH

CH,(ONO,)CH(ONO,)CH,(ONO,)




e R ol Ny

A TakoX BIJMOBIIHI MIIPYYHUKH B TIEPEKIIaAl HA POCIHCHKY MOBY Ta MOBH HAI[lOHAIBHUX MEHIIIWH.
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