Jonarok Ne 9

JI0 HaKa3y MiHicTepcTBa OCBITH 1
HayKH, MOJIOAL Ta CIOPTY YKpaiHu
Big 14.07.2011 Ne 791

Iporpama A NpoBeXeHHS 30BHIMIHLOI0 HE3AJIEKHOTO OMiHIOBAHHS 3 Ximil

IIporpama npusHayeHa il MPOBEASHHSA 30BHINIHFOTO HE3AJICKHOIO OIIIHIOBAHHS 3 XIMii.
I'onoBHOIO METOIO MPOBEIEHHS 30BHIHBOIO HE3AICIKHOTO OLIHIOBAaHHA € O0'€KTHBHE Ta HEYIEPE/HKEHE OIIHIOBAHHSA PiBHA
HABYAIBHUX IOCATHEHB OCI0, SKI 3aKIHYWIM 3aralbHOOCBITHIM HABYANBHHN 3aKia] 1 BHAIBWIM OaKaHHA BCTYIHTH [0 BHINOTO

HaBYAIBHOTO 3aKIay Y KpaiHu.
30BHIIHE HE3AJICKHE OIIHIOBAHHA 3alPOBADKEHO 3 METOI0 3a0e3MedeHHs KOHCTUTYIIMHOTO IpaBa IPOMAIIH Ha DPIBHUMA

JIOCTYII IO BHIIIOI OCBITH.
30BHIIIHE HE3aJIC)KHE OIIHIOBAHHS 3 XIM1i — CIOCi0 MepeBipKu:

© 3HAHHA YYHSIMY HAWBaXKITUBIIINX 3aKOHIB 1 TCOPiH XiMil;

 BOJIOAIHHA XIMI9HOIO MOBOIO, BMIHHSA KOPHCTYBATHCS Ha3BaMH 1 CHMBOJIAMHE XiMIYHHX €JICMEHTIB, HA3BAMHK MPOCTHX 1 CKIAIHIX
PEYOBHH;

e BMIHHS CKJIafaTH XiMiuHl Gopmym i pnsH}IHHsI XIMIYHUX PEaKiliif, po3B's3yBaTH pO3PAXYHKOBI Ta EKCIIEPUMEHTAIBHI 3a1aui;

® DO3YMIHHA 3B'A3KYy MDK CKIaxoM, OynoBoro, (i3WYHMMH 1 XIMIYHAMH BJIACTHBOCTSIMM DEYOBMH, cIocoO0aMM ix moOysaHHs,
rayTy3sMHU 3aCTOCYBaHHS,

e 3HaHb PO HANBAXUIUBIII IPHPOAH] Ta INTYYH] PEYOBHHH, IX OyIOBY, crrocobm [0OyBaHHS Ta rajiy3i 3aCTOCYBaHHST,

e PO3yMIHHS HAyKOBUX OCHOB IIE€BHMX XIMIYHHMX BUPOOHUIITB;

e 00I3HAHOCTI 3 ACTKUMHY €KOJIOTTYHUMHE MPOOIIEMaMHU, [TOB'SI3aHUMHE 3 XIMIEIO,

® PO3YMIHHS POl XiMii y PO3B'A3aHHI rno6anLHHX pobsIeM JEONICTBA.

PIBHS 3aralbHOOCBITHROI IIATOTOBKM YYHIB 3arajlbHOOCBITHIX HaBYAIBHUX 3aKNIAMiB. W




YYHSIMH XIMIYHUX IHOHSTH, 3aKOHIB, TE€OP.., @ U OCMHCICHE BUKOPUCTAHHS Hi.MH 3HAHB, (QOPMYIIOBAHHS OLIHHUX CYIKEHD,
BHSIBJIICHHS BJIACHOI ITO3UIIIl y PI3HUX XXKUTTEBUX CUTYAIlIsX.

Marepian nporpamMu s IPOBEIEHHsS! 30BHIIIHBOTO HE3aJICKHOTO OIIHIOBAHHS PO3MOJIJICHO HA YOTHUPH TeMaTHU4HI OJIOKU:
«3aranbeHa ximisy, «Heopraniuna ximisy, «OpraHiuHa ximisy, «OOUUCIEHHS B XiMil», SKi B CBOIO HepTy PO3IOAUICHO 3a PO3/IiIaMu 1
TeMaMHU. Y KOXHOMY PO3iJii IlepesiidyeH0 3HaHHs, SKUMH MaloTh BOJIOJITH YUYaCHUKU 30BHIIITHEOTO HE3JIEKHOTO OI[IHIOBAHHSL.

Y mepeniky BUMOT, HaBEACHHUX y KOIOHIN «IIpeaMeTHI BMIHHS Ta COCOOU HABYAIBHOI AIsIBHOCTIY AETalbHO POSKPHTO 0OCAT
BUMOT JI0 3HaHb Ta YMIHB 3 KOXHOI'O pO3ILTy 1 TeMu. Y nporpaM1 JUTS TIPOBEJIEHHS 30BHIITHBOTO HE3AJIEKHOIO OLHIOBAHHS 3 XiMil y
2012 p. BUKOPHCTAHO HOMEHKIATYPy XIMIYHHAX €JIEMEHTIB 1 PEYOBHUH, a TaKOX TEPMIHOJOTIIO, sKi BignoBimarote JICTY 2439-94:
EnemMenTtu xiMi4Hi, pedoBHHHU mpocTi. Tepminu Ta Bu3HaueHHd. — K., JlepkcnoxuscranaapT Ykpainu — 1994. Ilporo crannapry
Oye JOTPHUMAHO 1 B 3aBIaHHIX TECTY 3 XIMil.

Hassu opragiuHpx CIIONYK BiamosigawTe octaHHIM pekomenpalisM IUPAC. I3 gaguM MaTepialloM MOXXHA O3HAHOMUTHCS B
HaBYAIBHUX IOCIOHMKAxX, SKi MaroTh rpud MiHicTepcTBa OCBITH 1 Haykm YKpaiHu (JuB. Ifepeiik peKOMEHJIOBAHOI HaBdYalIbHOI
JTiTepaTypu).

V nporpami 171 NpOBEAEHHS 30BHIIIHBOTO HE3AJIE)KHOTO OI[IHIOBAHHS 3 XIMil BUKOPHUCTAaHO CKOPOYEHHS «H. Y.» — HOPMaJlbHI
ymoBH (Temneparypa 0 °C, tuck 101,3 xIla abo 760 MM pT. CT.).

Biamosiano 10 Mi>KHApOIHUX CTAHAAPTIB I MO3HAYEHHS KUJIBKOCTI PEUOBUHM MOXXHA BUKOPHCTOBYBATH JiTepu # abo v. [And
MMO3HAYEHHS TEIIOBOTO e EeKTy peakilii CiiJ BUKOPHUCTOBYBaTH NO3HadeHHA «AH».

Ilin w@ac miArOTOBKM O IPOBEHEHHS 30BHIIIHBOIC HE3aJEeXHOIO OIIHIOBaHHA 3 XiMil PEKOMEHJOBaHO BHKOPUCTOBYBATH
JIOBITHHUKOBI Ta0JHIll, sIKi HaBeJCHO Y JojarKax «PO3YUHHICTD KHUCJOT, colel, OCHOB Ta aM(DOTEepHUX T1APOKCUIIB y BoAl 3a 20—
25 °C», «Psyn axTUBHOCTI MeTaliBy», « HaWmommpeHilmi Ha3BU Ta CKJIQJA JEAKHX HEOpPraHIYHUX PEUOBHH, CyMilllel Ta MiHepawiBy,
«Halmommpenini Ha3BU Ta CKIIAJl JesKHUX OpPTaHigIHUX PEYOBUH Ta cyMminiei», «Ilepenik pexoMeH0BaHOl HaBYAIBHOI JIITepaTypu».




Ha3zga po3niny,

3HaHHA IipeameTHi BMIHHS Ta cnoco0u HABYANBHOI AiSIBHOCTI
n/n TeMH
1. 3araabHa XiMist _
1.1 OcHOBHI XIMIYHI [Touarts pedoBuna, Qizugne Tuno, marepiain, | Ckradamu GOpMyIU CHOIYK 332 3HAYEHHSIMH BAJICHTHOCT] €TEMEHTIB.
NOHATTA. PeyoBUHA | mpocTa pedyoBuHA (METall, HeMeTall), CKiIanHa | 3anucysamu XiM14HI Ta rpadivHl (CTPYKTYpHI) GOPMYJIH PEIOBHH.
pedoBHHA, XIMIUHMH eJeMeHT; HaWapiOHimi | Pospizuamu Gi3WdHl TiMa 1 PEYOBMHE, NPOCTI Ta CKIaJHI PEYOBHUHH,
YaCTUHKH PEYOBMHHM — aTOM, MOJIEKYJa, HOH | eIeMEHTH 1 IpOCTI PEYOBHMHH; METANM 1 HEMETalld; aTOMH, MOJIEKYIH Ta
(xatioH, awmion). Cxiajg pedoBUHM (SKiCHUH, | HOHH (KaTioHM, aHIOHM); (i3WYHI Ta XIMIYHI BIIACTUBOCTI PEYOBHHUY;
KITBKICHMI). BajieHTHICTh XiMIYHOTO eneMeH- | (GI3UYHI sBHIa Ta XIMIUHI peaklii; HAaHmpOCTIinLy Ta ICTUHHY (OPMYJIH
ta. Ximig"a (HalmpocTiia, icTUHHA) 1 rpadid- | COIYKH.
Ha (CcTpykTypHa) Qopmynu. ®Dizuune sBuine. | Busnauamu BaleHTHICTH €TEMEHTIB Y OIHAPHUX CIIOTyKaX.
BigHOCHI aromHa 1 MOJEKYNSIpHA MacH, MOJIAp- | AHanizysamu sxicHUM (€TeMEHTHHUH) 1 KUIBKICHHY CKJIAJ PEYOBHHHU 32 ii
Ha Maca, KiTbKicTh pedoBUHH. OIUHUINI BUMI- | XIMI9HOIO HOPMYIIOL0.
PIOBaHHS KUTBKOCTI PEYOBHHH, MOJIIPHOI MacH,
MOJLIpHOTO 0G’€eMy; 3HAUCHHS TEMIEPaTypy i
THCKY, SIKI BIIIIOBLIAIOTH HOPMAIBHUM YMOBaM
(8. y.); MmonsIpHUH 00°eM Ta3y (3a H. y.). 3aK0H
ABoragpo;  4mCIO  ABOTaApO;  CEPemHS
BITHOCHA MOJIEKYJISIpHA Maca CyMinn rasis,
OBITps. MacoBa JacTKa €IeMEeHTa y CHONYII.
1.2 XimiyHa peakuist | XiMIidHa peakiid, CcXeMa peakuii, XiMiuHe | 3anucyeamu cXeMH PEaKIliil, XiMiUHi PiBHIHHSL.

pIBHSIHHS. 3aKOHM 30€peKEeHHS MAacH PEYOBHH
mig  vac  XimigHoi  peakmii,  00’eMHHX
CHIBBIAHOIIEHEL Ta3iB y XiMigyHid peaxiil.
30BHIIHI €)EeKTH, M0 CYMPOBOIKYIOTh XIMIUH1

peaxiii. IIOHATTS  OKWCHHK, BIIHOBHHK,
OKHCHEHHS, BIJHOBJICHHS. TunM XIMIYHHX
peakuiii.  [Buakicts  XiMIiYHOI  peakiril.
Karamnizatop.

PospizHamu THOH peakilii 3a KiJBKiCTIO peareHTiB 1 MPOAYKTIB (peakiiii
CIIONMYYCHHS, pO3KIaTy, OOMIHY, 3aMIMEHHS), 3MIHOIO CTYIEHH
OKHMCHEHHS eIEeMEHTIB (peaKilil OKMCHO-BITHOBHI Ta HE OKMCHO-BIIHOBHI),
TEIUIOBUM €(QeKTOM (peakiii eK30TepMIiuHi, eHIAOTEPMIiuHi), HAIPIMOM
nepebiry (peaxmii 000pOTHI, HEOOOPOTHI).

Busnauamu B OKMCHO-BITHOBHIM peakiii OKUCHHK 1 BIIHOBHUK, IIPOIECH
OKMCHEHHS 1 BiIHOBJIEHHS.

Awnanizyeamu BIIHB KOHLIEHTpAIl pearcHTiB, BeJHYHHM HOBEPXHI iX
KOHTaKTy, TEMIEPATYPH, KaTaai3aropa Ha LHBI/III 'Ga;»bs)wg{ﬂm peaKii.
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1.3 [lepionnunuii 3axon | Ilepioguynuil 3ax... (cydacHe QopmynioBan- | Pospiznamu B 1.<ploJUUHIN CHCTEMI NEpioan, IPyIH, FONOBHI Ta mo6iuHi
1 mepioauyHa 1s1). CTpyKTypa KOPOTKOTO 1 JOBrOT0 BapiaHTiB | MIATPYNH; METaiyHl Ta HEMETaliuHl eeMEeHTH 3a iX MOJIOKEHHAM Y
CUCTEMA XIMIYHHX | INEPIOUYHOI  CHCTEMHU; [1€PIOAH, TIPYIH, | NEepiOAMYHINA CHCTEMI.
€JIEMCHTIB miarpynu (ronosHi, 1o0iuni). IlopsaxoBuit | Buxkopucmogysamu 1HQOpPMALiIO, 3aKIafeHy B NEPIOAMYHIN CHCTEMI, A
. 1. Menneneesa | (aToMHHH) HOMEp €JIEMEHTa, PO3MILIECHHS | BU3HAUCHHS THUITYy eJleMeHTa (MeTamiuHuil abo HeMeTaTiuHui eleMeHT),
‘ METATYHUX 1 HEMETaIYHMX ENEeMEHTIB Y | MAKCHMalIbHOIO 3HaueHHsS HOTro BajieHTHOCTI, THIIY IIPOCTOI PEYOBHHH
nepionuuHii cucTemi, nepiomax 1 rpynax; | (Meran abo HeMmertan), XIMIYHOTO XapakTepy OKCHIIB, TiApOKCHIIB,
JYXHI, JyXXHO3€MENbHI, IHEPTHI eJIEMEHTH, | CIIOJIYK €JIeMEHTIB i3 I iaporeHoM.
TaJIOTeHH. Awnanizyeamu 3MiHM BJIACTHBOCTEM WPOCTHX PEUOBHH 3alI€XKHO Bif
PO3MIIIIEHHS €IEMEHTIB Yy ITepiofax, NiArpynax, pu Nepexoi Bij OQHOTO
TEepioy IO 1HIIOTO.
1.4 Bbynosa atoma Cknan aroma (sapo, eleKTpoHHA 000J0HKA). | 3anucysamu eNeKTpOHHI Ta rpadiuHi GOpMyIH aTOMIB 1 IPOCTHX HOHIB
IToHSTTS HYKJIOH, HYKJIiJ, 130TONH, IIPOTOHHE | eqemeHTiB Ne 1—20, aromiB HeMETallYHHUX €JIEMEHTIB 2-To i 3-r0
YUCIIO0, HYKJIOHHE YHCIIO, OpOiTaIb, eHEPTreTHY- | TIepiodiB ¥ 30yIKeHOMY CTaHI.
Hi piBeHb i HiIpIBEHb, CIapeHui 1 HecrapeHu | Busnauamu cxnan spep (KIIbKICTh MPOTOHIB 1 HEHTPOHIB y HYKITAL) 1
EJIEKTPOHH, paniyc atoma (MpocToro WOHA); | eIEKTPOHHUX OOOJOHOK (EHEepreTHYHHX pIBHIB Ta MiAPIBHIB) aTOMIB
OCHOBHUY i 30ymxenuli ctanu aroma. CyTHICTD | eqementis Ne 1—20.
sBuina panioakTuBHOCTl. Dopmu s- i p- | [lopienrosamu paaiycu aTOMIB 1 IPOCTUX HOHIB.
opbiTaneii, po3MimeHHst p-opbitanet y | Ananizyeamu 3MiHU pajlyCiB aTOMIB y epiogax i miarpyrax.
MPOCTOPI. ITocninoBHICTE 3aIIOBHEHHS
€JIEKTPOHAMHU €HEPTreTHYHMX PIBHIB 1 IMIPIBHIB
B aTtoMax eneMeHTiB No 1—20, enexTpoHHI Ta
rpadiuri GopMynM aTomiB 1 NpocTux HOHIB
enemenTiB Ne 1—20.
1.5 Ximiyanit 38’130k | OCHOBHI THUIH XiMi9HOTO 3B’s3Ky (HoHHEH, | Cxradamu ereKTpoHH! GOPMYIH MOJIEKYT, XiMiuHi (GOPMYIIH CIIONYK 3a

KOBAJICHTHHUH, BOJIHEBUH, MeTaniqyHui).
XapakTepUCTUKY KOBAJICHTHOTO 3B’SI3Ky —
KpaTHICTh,  €Hepris, IOJNApHICTh.  lumm
KPUCTAIIYHUX IPAaTOK (aTOMHI, MOJIEKYJISIpHI,
HOHHI, METalivuHi); 3aJIeKHICTH (Di3UIHUX
BIIACTUBOCTEH PEUOBHHH B[l THITY
KPUCTAIIYHUX IPaTOK. ENeKTpoHHA (popMya
MOJIEKyTH. EJeKTpOHEraTWBHICTh eleMEeHTa.
CTyniHb OKHCHEHHS eJIeMeHTa B PEUOBHHI.

CTYIICHSIMH OKHCHEHHS €JIEMEHTIB, 3apslaMi HOHIB.

Po3pizuamy BaleHTHICTD 1 CTYITIHb OKHCHEHHS €IeMEHTA.

Obuucnoeamu CTYTIiHb OKUCHEHHS CJIEMEHTA Y CITOJTYI.

Busnauamu KpaTHICTb, IOJISIPHICTh YH HEMOJAPHICTh KOBAIECHTHOIO
3B’SI3KY MIX aTOMaMH. _
Ilpozro3yéamu TATI XIMI9HOTO 3B’SI3KY B CREHY
PEYOBHHHY 3 YPaxyBaHHAM THITY KPACTAIIHH




1.6

CyMimi pedoBHH.

Cymiur OIHOPIAH. PO3YMHM) Ta HEOIHOPIHI

Crknadoamu CXe.ud NEKTPONITHYHOL MMCOIialil OCHOB, KHCJIOT, COJEH;

Pozuyunu (cycnensis, eMynbCis, I1iHa, aepo30yib). MacoBa | HOHHO-MONEKYIAPHI  pIBHSHHS 3@ MOJCKYISIPHUMH  DIBHSHHSAMH |
1 o6’emHa (I rasy) YaCTKM pPEUYOBMHU B | MOJICKYJISPHI PIBHSIHHS 32 HOHHO-MOJIEKYISPHUME PiBHIHHSIMH.
cymimi. Mertoad — po3AlIeHHS — cyMimed | PospizHamu OJHOPIAHI Ta HEOIHOPIAHI CYyMIIIi Pi3HUX THIIB; po30aBieHi,
(BincToroBanHs, (IIBPTPYBaHHS, LEHTPUDYTY- | KOHIEHTPOBAHI, HACHYCHI, HEHACHYEHI PO3YHHU; eJNEKTPONiTH |
BaHHS, BUMAPIOBAHHs, MNEPEroHKa). [lOHATTS | HEENEKTPOIITH, CHIIbHI Ta CIa0Ki eleKTPOIIITH.
PO3YKH, pPO3YMHHHK, pPO3YMHEHA pPEYOBHHA, | BusHauamu MOXIMBICTE Iepediry peaxuii 0OMiHY MIX €JIEKTPOJiTAMU B
KPUCTAJIOTIAPAT, €NEKTPOJITHYHA JIUCOLIAIl, | PO3UHHI.
ENIEKTPOJIT, HEENEeKTPOJIT, CTYMIiHb eNeKTpo- | Ananizyeamu BIIUB OyIOBH PEUOBHH, TEMIICPATYPH, TUCKY (/I raziB) Ha
JMTHYHOI — AucOLianii, HOHHO-MOJEKY/ISpHE | IX PO3YHHHICTH yV BOJI; MEXaHI3MH YTBOPEHHS HOHIB NIPH PO3UMHEHHI Y
piBHSHHS. MacoBa  yacTKa  PO3YMHEHOI | BOJIL €JIEKTPOJIITIB HOHHOI Ta MOJEKYJISIPHOI OYIOBH.
PEUYOBUMHY y PO3UHHI. BymoBa MoleKyIn BomH; | 3acmocosysamu 3HaHHS A1 BUOOPY METOY PO3IIEHHs OJHOPiAHOT abo
BOIHEBUH 3B’SI30K Yy BoJi. 3abapBieHHS | HEOTHOPIAHOI CyMillll PEYOBHH.
1HAMKATOPIB (YHIBEpCAIBHOrO,  JAKMYCy,
denondrareiny, METUIOpaHXYy) B KHCIOMY,
TYXKHOMY 1 HEHWTpaJlbHOMY CEpeIOBHIIAX.
Peaxiii 0OMiHY MiX €JIeKTPOJITAMH Y PO3UHMHI.
2. HeopraniuHna Ximis
2.1. OcHOBHI KJIaCH HEOPTrAHIYHUX CHOJYK
2.1.1. Oxcunu Busnauenns, Ha3BHW, Kinacudikamis OKCHIIB, | Cxradamu  XiMi9HI  (GOpPMYNIHM  OKCHIIB, pIBHSIHHS  peakmii, sKi

XIMIYHI BJIACTHBOCTI COJIETBOPHHX OKCHIIB,
crocobu 10O0yBaHHSI OKCUIB

XapaKTEPHU3YIOTh XIMIYHI BIACTHBOCTI COJIETBOPHUX OKCHJIB (B3aEMOIIS 3

BOJIOKO0, OKCHUIIaMM, KHCJIOTaMH, JyraMmu), CIocoOU HOOyBaHHS OKCHIIB

(B3aeMomisl NpPOCTHX 1 CKIAJHUX PEUOBHH 13 KHUCHEM, PO3KJIajdaHHs

HEPO3YMHHUX OCHOB, JESIKUX KUCIOT 1 COJIeH MMiJT Yac HarpiBaHHS).

Haszusamu oxcuan 3a IXHIMU XIMIYHEME GOpMYIaMH.

Busnauamu Qopmynn OKCUIIB cepel GOPMYT CIIONYK IHIIUX BHBYCHHX

KJ1aciB.

Pospisnamu weconersopHl (CO, N,O, NO, SiO) it coierBopHi OKCHIH

(KMCIIOTHI, OCHOBHI, aM(bOTepHi)

Hopzemoeamu 3a  XIMIYHUMHU BJIACTHBOCTAMU QCHOBHI, KHCJOTHI Ta
g Q) OKCHIH.

NBUIILY enemenTa i




2.1.2.

OcraoBH

BusznaueHHs (3a JbHE Ta 3 TOIJBIAY
€JIEKTPOITHYHOT JIcorianii), Ha3BH,
kiacudikaliist, XIMiUHI BIACTHBOCTI, CIIOCOOH
noOyBaHHS OCHOB

Crradamu Ximi-_.i (GOPMYJIM OCHOB; pDIBHSHHS DEaKiii, sKi XxapakTe-
PHU3YIOTh XIMIYHI BIACTHBOCTI JYTiB (B32EMOIS 3 KHCIOTHHMH OKCHIAMH,
KHCIIOTaMHU Ta COJSIMH B PO3UMHI) Ta HEPO3UMHHHX OCHOB (B3aEMOMIS 3
KMCJIOTaMH, PO3KJIAaHHs M1 Yac HarpiBaHHL), COCOOH 100YBaHHS JyTiB
(B3a€MOIS TY)KHUX 1 JIyXKHO3EMEIbHIX (KpIM MarHiio) MeTais i3 BOJIOIO,
OCHOBHHX OKCHJIB JIYXXHHUX 1 JIY’)KHO3EMETBPHUX EJEMEHTIB i3 BOAOK) H
HEPO3YMHHUX OCHOB (B3a€MOis COJielf 13 TyraMy B PO3YHHI ).

Haszusamu OCHOBH 32 IXHIMHU XIMIYHUMHU (HOPMYJIaMHE.

Busnauamu ¢opMmynn OCHOB cepel (GOpMyJ CHIOIYK iHIIMX BUBYCHHUX
KJIaciB.

Pospiznamu po3unHH1 (JIyTH) Ta HEPO3YHHHI OCHOBHU.

Iopisnrosamu xIMIYHI BIACTUBOCTI PO3YMHHHUX (JTYTiB) I HEPOIUYUHHUX
OCHOB.

2.1.3.

Kucnoru

Busnayenns (3araibHe Ta 3 [ODJIANLY
€JIeKTPOTITHYHOT JUCOLIALT), Ha3BH,
Kiracudikaiis, XiMidHl BJIACTHBOCTI, criocobu
J00yBaHHS KHUCIOT

Crnraoamu  xiMiuHi  (OPMYNH  KHCIOT, PpIBHSHHS  peakiid, ski
XapaKTePU3YIOTh XIMi9HI BIACTHBOCTI KHCIOT (B3a€EMOMISI 3 MeTalaMH,
OCHOBHHUMH OKCHJIaMH, OCHOBaMH Ta COJISIMH B PO3YMHI) Ta COCOOH IX
noOyBaHHS (B3a€MOJIS KHCIOTHHX OKCHAIB i3 BOJOIO, HEMETATIB 13
BOJIHEM, COJIEH 13 KUCIOTaMu).

Ha3zueamu KUCIOTH 32 IXHIMH XIMIYHUMHA (DOPMYITaMH.

Busnauamu dopmynu KucioT cepel (GopMys CHOMYK IHIIAX BUBYCHUX
KJIaC1B, BJIEHTHICTh KMCIOTHOTO 3JIUIIKY 32 GOPMYJIOK KHCIOTH.
Pospisnamu KHUCIOTH 3a CKJIaJ0M (OKCHT€HOBMICHI, OE30KCHIE€HOBI),
3MATHICTIO 10  ENEKTPONITHYHOI jaucormiamii  (cunpHi, cnabki) Ta
OCHOBHICTIO.

Comi

Busnauenns (3arajbHe Ta 3  HOTJISIAY
eJIEKTPOIITUYHOT JHCOIIAIT), Ha3BY,
knacu@ikaris, XiMiuHI BIaCTHBOCTI, CIIOcOOH
n0OyBaHHs COJIeH

Cxnadoamu XiMiuai QOpMyIHM CepejHiX Ta KHUCIHX COJeH; PIBHSHHSI pe-
aKIi{, sIKI XapaKTepH3yHOTh XIMIYHI BIACTUBOCTI CEpeaHIX cojel (B3ae-
MOJIst 3 METallaMH, KMCIOTaMy — XJIOPHIHOK, CYJIb()AaTHOX, HITPATHOIO,
JyraMH, COJIIMH B PO34HHi) Ta crocobu ix noOyBaHHS (B3aEMOIIS KHUCIIOT
i3 METaaMH, OCHOBHHX OKCHIIB i3 _ KHCIIOTaMH, KHCIOTHAX OKCI/I,I[IB 3

KUACJIOTHUX OKCH[IB 3 OCHOBHUMHM OKCHJL
MeTaaMH (peakii 3AHCHIOIOTh Y PO3UUHAK); |
Hasusamu cepelidi Ta KUCIL COJI 3a 1XH1M’E<I(>JX& VAHIMH, op
Busnauamu GopMynIH cepeHix Ta KHC%IPE{E&C{{&_W ;E@g

1HIIUX BUBYEHUX KJIAcCIiB. . = -2 ‘}’L‘”
Pospisusimu 3a CKIaI0M cep”zzHi’ gy}@&k‘v
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2.1.5. | Amdorepni cnonyku | fsume  amdoTe, .ocTi  (Ha  npukiagax | Crradamu PiBH....ds peakilii, sKi XapakTepu3yIOTh XIMITHI BJIACTHBOCTI
OKCHIB 1 I'JIPOKCUAIB); XIMIUHI BIACTUBOCTI, | OKCHAIB 1 TIAPOKCHIIB Arominiio Ta LluHKY (B3aeMOMS 3 KHCIOTAMH,
criocobu noOyBaHHS aM(pOTEpHUX | JIyraMH) Ta Crocobn no0yBaHHS TiAPOKCHAIB Auominiio i LluHky
TiAPOKCHIIB (B3aeMOZIs CONEH LUX €JIEMEHTIB 13 JyraMu B pO3YMHI, alrOMiHaTIB i

IIHKATIB 13 KUCIOTaMH).
2.1.6. | I'eneruuHi 3B’ 543KH MK KJTaCaMH HEOPTaHIYHUX CIIOIYK Cxnadamu pIBHAHHS peaklifi MiX HEOPraHi4HHMH CIOIYKaM¥ Pi3HHX
KJIacCiB.
IlopieHrogamu XiMIUHI BJIACTHBOCTI OKCUIIB, OCHOB, KHCJIOT, aM(pOTEPHUX
T1IPOKCHIIB, CONEH.
Yemanosniogamu 3B°SI3kM MK CKJIQIOM 1 XIMIYHHME BJIACTHBOCTSIMHU
OKCHJIIB, KHCJOT, OCHOB, aM(pOTEpHUX TIAPOKCHIIB, COIel; TreHeTHYH]
3B’3KM MIX IPOCTHMU PEUOBHMHAMMU, OKCHIAMH, OCHOBAMH, KHCIOTAMH,
aM(pOTEPHUMH T1APOKCHIAMH, COIISIMU.
2.2. MeraJiuni eJeMeHTH Ta ixHi cnoayku. Meranu
2.2.1. 3arasipHi BimoMocTi | [TonmoxeHHST — METaliyHUX  €NEeMEHTIB Yy | BusHauamu MONOXEHHS METATIYHUX CJIEMEHTIB Y IepIOAUYHIA crcTeMi.
PO METATIYHI NeplOaUYHIT CHUCTEMI; 0coOIMBOCTI | Xapaxkmepu3zyeamy METATIYHUN 3B'SI30K, METaJIIYHI KPUCTATIYHI IPaTKH,
€JEMEHTHU Ta €JEeKTPOHHOI OYyIOBHM aTOMIB  MeTaliyHUX | (i3MYHI BIACTUBOCTI METAIIB.

METanu

€IEeMEHTIB; OCOOIMBOCTI METaNIYHOIO 3B A3KY;
3araybHi  (I3WYHI Ta XiMIYHI BIACTHBOCTI
METaJliB, 3arajibHi criocodu ix noOyBaHHSI, PIn
aKTHBHOCT1 METANIB; SBUIIE KOpO3il, crmocobu
3aXMCTy METaJliB B1JI KOPO3il; CIJIaBM Ha OCHOBI
3aj1i3a (4aByH, CTalb).

Po3pizuamu MeTaiuyHl Ta HEMETaiuHI E€NeMEHTH 3a EeJIeKTPOHHOIO
OyIOBOIO aTOMIB.

Cxnadamu eNeKTpoHHI (OPMYyJHM aTOMIB METaNIYHHX EJIeMEHTIB —
Jlitiro, Hartpiro, Marniro, Amrominito, Kamiro, Kansriro, ®epymy;
PIBHSHHS peakIii, sSKi XapakTepH3yIOTh XIMIYHI BIACTHBOCTI METAiB
(B3a€MOZIS 3 KMCHEM, TIOT€HAMM, CIPKOIO, BOJOK), PO3YMHAMHU KHCIOT,
TyTIB Ta cojie) 1 crmocobu ix moOyBaHHS (BIIHOBIEHHS OKCHIIB KOKCOM,
xap6ou(Il) okxcumoM, BomHEM, METAIOTEPMIs (ATIOMOTEPMIs)); PIBHSHHS
peaknii, siki BiAOYBAOTHCS i 9ac BUPOOHMIITBA YaBYHY 1 CTaIi.
Tloacnioeamu 3aIeXKHICTh XIMIYHOI aKTUBHOCTI METAIB BiJl €JeKTPOHHOL
OymoBH iX aTOMIB; CyTh KOpO3il MeTaliB; XIMIUHI IEPEeTBOPEHHS IIiJ yac
BUpPOOHUIITBA YaBYHY 1 CTaJIl.

IIpoeno3yeamu MOXNIUBICTE mepedIry jf,. £ 11 MeTaliB i3
BOJTIOI0, PO3UMHAMM KHCIIOT, COJIEH, JIYTIBY . wifr#i k(;::)/?
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2.2.2. JyxHi Ta XiMIyHI BIACTHBO..: HATPIIO, KaNilo, MarHiio, | Xapaxmepusys....u nonowends Harpito, Kamiro, Marnito, Katbuiio B
JY)KHO3EMeNbHi KanblLllo; Ha3BU Ta (OpMy/IM HaWBKIMBILMINX | MepIOAWYHIM cucteMmi, Qi3WuHi BIACTHBOCTI HATPIIO 1 Kasiio, Mariwo i
€IIEMEHTH CHOJIYK JIy>KHUX 1 JIy>KHO3EMENBbHUX €IEMEHTIB; | KaNbIli}0, BHAM TBEPAOCTI BOOM — TUMYAcOBY, abo kapOoHaTHy;
3acTocyBaHHA  cnonyk — Harpito, Kauiro, | mocTifiHy, 3arajibHy; 3acTocyBaHHsS okcwmB Maruiro 1 Kansuiro,
Marsniro, Kaneuiro; ximiuni ¢opmynu 1 Ha3Bu | rigpokcuaiB Harpiro, Kariro, Marsiro i Kansiiro.
HalBaXKJIMBIILINX KaJIMHUX H00puB; TBepAicTh | Cxiadamu enekTpoHH! dopmyan aToMmiB i Wounie Hatpiro, Kamiro, Mar-
BOJIH. Hito, Kanbuiro; piBHAHHS Peakiii, AKi XapaKTepHu3yIOTh XIMiUHI BIaCTH-
BOCT1 HATPIO, Kajiio, MarHito, Kajbllilo (B3a€MOJIs 3 KHCHeM, rajore-
HaMH, CIPKOIO, BOJOK), OKCUAIB 1 riapokcuais Hartpiro, Kamiro, Maruio,
Kanpiito; piBHIHHS peakiliif, SsKi BUKOPHCTOBYIOTH JUISl 3MEHINEHHS 200
YCYHEHHSI TBEPAOCTI BOIHU (KHIT AITIHHSM, JOJaBaHHIM oI abo BarHa).
2.2.3. ATIOMIHIH XimigHi BIACTHBOCTI,  JOOyBaHHS ra | Xapaxmepusyeamu TONOXKEHHS AJIOMIHIIO B MHEPIOIWUHIM CcHCTEMI,
3aCTOCYBAHHS ATIOMIHIIO; Ha3BM Ta (GopMynd | Gi3uyHi BIACTHBOCTI ANFOMIHIIO, OKCHIY Ta TiZPOKCHIY AJOMIHIIO,
HaWBaKTHBIIINX CITOIYK AJOMIHIIO. 3aCTOCYBaHHS AJIFOMIHIIO.
‘ Crnaoamu enekTpoHHi GopMynTH atoMa 1 HoHa AJHOMlHlIO DIBHSHHS
peakxIiii, AKi XapakTepu3yIOTh XIMIYHI BIaCTUBOCTI ATIOMIHIIO (B3aEMOIIS
3 KHUCHEM, TaJOreHaMH, CIpPKOIO, PO3UMHAMM KHCIJIOT, JIYTIB Ta cojell),
aM(OTEepHICTE OKCHIY Ta TiApoKcuay AmroMiHIIO (B3aemonmis 3
OCHOBHUMU Ta KUCIOTHUMH OKCHJIAMH, KUCTOTAMH Ta JIyTaMH).

2.2.4. Qepym Ximiupi BracTUBOCTI Ta moOyBamus 3amisa; | Xapaxmepusysamu noioxenus OepyMy B nepiomuuHiil cucremi, Gpizuysi
Ha3BU Ta (GOPMYIH HANBa)XUIMBIIIKX CIIONYK | BIACTUBOCTI 3aJii3a, OKCUAIB 1 rigpokcuiB depymy; 3acTOCyBaHHA 3a1i3a
depyMy;, 3aCTOCYBaHHs 3amiza Ta CHOIYK | Ta cmodyk Qepymy; izionorigny pois HoHiB Depymy.

Depymy. Crnaoamu enexTpoHHy hopmyny atoma OepyMmy; pIBHSHHS peakiii, siki
XapakTepU3yIOTh XIMIUHI BIACTHBOCTI 3aiiza (B3a€MOIIss 3 KHCHEM,
XJIOPOM, CIPKOI, BOASHOIO TIapoi0, PO3YHHAMH KHCJIOT Ta COJeH,
PPKaBiHHS), OKCUIIB 1 rigpokcuaiB Depymy (B3aEMOMIS 3 KHCIOTaMH),
coneii Depymy (B3aEMOIis 3 PO3YMHAMH JIyTiB, KHCIOT, COJeH),

B3aemonepersoperHs crnonyk @epymy(Il) 1 Gepymy(I1l).

2.3. HemeTrasmivugi ejieMeHTH Ta ixHi cnoayku. Hemeranu

2.3.1 ["anorenn Ximigni popmynu ¢propy, XI0py, Opomy, Hoxy; IS xnopy (B3aemomis 3

Craad0amu pIBHSHHS PEaKIiH, xapaKTepHHX

ximigai  ¢opMmyaM, Ha3BM Ta  (Qi3MUYHI | MeTaNaMH, HEMeTalaMH, BOJOI0), ] 1 XJIopugHOL

BIIACTHBOCTI HaWBAXKITUBIIIAX CIOMYK | KHCHOTH (B3a€MOJi 3 MeTanamu, OgH {%, OCHOBaMH,

rajloreHiB  (TLOPOFeH XJIOPUAY, TajOTeHIZIB | aMPOTSPHUMH CIIOIYKAMH, ’; ) 4 noOyBaHHS

METaJIIYHUX €JEMEHTIB); cr1ocobu NOOYBaHHS B ri;lporeH Xyopuny B na6opaTopi'1’ B 351@ %\

nabopaTopii Ta XiMiYyHI BJACTHBOCTI TiIPOTreH T 7@}‘5} HERTATsHory ég

XJIOPUJY 1 XJTOPUIHO! KHCIIOTH; HallBaXTHBIIII &@ff;‘é’@sgﬁs ng? xmopy  (sK
&




ragysi  3acTOCyb..JHS  XJIOPY,  Tifpored
XJIOPULY, XJAOPUIAHOI KUCIIOTH; SIKICHA peaKIlis
JUTSL BUSIBJICHHS XJIOPUI-10HIB.

OKMCHHKA, Yy uAPOOHUITBI OpraHiYHUX 1 HEOPraHiYHUX PEUOBHH),
TAPOTEH XJOPHAY, XJIOPUAHOI KUCIOTU (y BUPOOHMIITBI ILJIACTMAC, IS
noOyBaHHS XJIOpWIiB), XJIOpUMIB (HATPIM XJIOpHIY Xap4oBoi
MPUIPaBH, 1 JoOYyBaHHS XJIOPY, HATPIIO, HATPIH TIIPOKCHULY, COMH).
3acmocogysamu 3HaHHS 1UI BUOOPY crocoOy BUSBJICHHS XJIOPUI-10HIB ¥
PO3YHHI.

%)

Oxcuren 1 Cyapdyp

XimigHi (OpMyNM KHCHIO, O030HY, CIpKH Ta
HaBaxmBILMX  cmonyk — Oxcureny i
Cynedypy; ¢isuuni Ta XiMidHI BIaCTHBOCTI
KHCHIO, O030HY, cipku, okcuuiB Cynbdypy,
cynp(aTHOl KHCIOTH, CyIb(paTiB; Ccrnocobm
noOyBaHHS KHCHIO B sabopaTopii;
HAaWBaXIMBIIII Taly3l 3acTOCYBaHHS KHCHIO,
030HY, CIpKH, CyIbQaTHOI KHCIOTH Ta
cyabpdariB, SKICHA peaxilis AL BUSBICHHS
cynb(aT-10H1B.

Crradamu pPIBHSHHS pEakuild, XapakTepHUX IS KUCHIO (B3aEMOXIS 3
MeTajlaMH{, HeMeTalaMHM, CIIOIyKaMHd HEMETaTIYHUX eJIEMEHTIB 3
[iaporeHom), Cipku (B3aEMOJiS 3 MeTalaMH, JCIKHUMH HeMeTallaMH),
okcunis Cynedypy (B3aeMomiss 3 BOJOI, OCHOBHHUMH OKCHIIAMH,
OCHOBaMH), cyiab(}arHOl KUCIOTH (B3a€MOMIsl 3 METajaMHi, OCHOBHHMH
OKCHJaM¥, OCHOBaMH, aM(pOTEPHUMHU CIIOJYKaMH, COJIIMU); PIBHSHHS
peaxiiit 1oOyBaHHS KMCHIO B 1a00paTopii, yTBOPEHHS 1 pO3KJIaLy O30HY.
Iopisniosamu cxian, XIMi9HY aKTUBHICTH KHCHIO H 030HY.
Xapaxmepuszyeamu HaWBOXIUBIII Taly3i 3aCTOCYBaHHS KHCHIO (SIK
OKUCHUKA), 030HY (3HE3apaKEHHs BOIH), CipKU (100yBaHHs CynbhaTHOL
KUCIIOTH;, BUPOOHMIITBO T'YMHM, CIPHHKIB, NMPOTHU3ANaIbHUX IIpEHapariB,
KOCMETHYHHUX  3aco0iB),  cyinbdaTHOI  KHUCIOTH  (BHPOOHHIITBO
MIHEpaIBHUX JOOPHB, BOJOKOH) Ta cynb(dariB (rinc — y OyaiBHUIITBI,
MEIUIHHI; MiIHUM Kynopoc — s OOpoThOM 31 IIKIZHAKAMH POCIHH,
MIPOTPABICHHS ICPEBUHHN).

Jacmocogysamu 3HAHHS 18 BUOOpY crnocoOy BUSBICHHS KHUCHIO Ta
cyapdar-ioHiB (y po34uHi).

Lo
(%)

Hitporen 1 ®ocdop

Ximiuni GopMynH a3oTy, OLIOrO 1 4epBOHOTO
dochopy, HaliBaxausimmx croiayk Hitporeny
i @ocdopy; Pi3uvHl Ta XIMIYHI BJIACTUBOCTI
azoty, Oumoro 1 uepBoHOro  ocdopy,
uitporeu(Il) oxcumy, witporer(lV) oxcuny,
dbochop(V) okcuay, aMOHIaKy, cojieli aMOHIIO,
HITpaTHOI KUCIIOTH, HITpaTiB, opTrodochaTHOl
KHCJIOTH, opTodocharip; crocodu no0yBaHHS
aMOHI1aKy, HITpaTHOl Ta opTodocharHol KUCIOT
y  nabopatopii;  HaWBakIUBIII  Taysi
3aCTOCYBaHHS a30Ty, aMOHiaKy, HITpaTHOI
KHUCJIOTH, HITpaTiB, opTodocdaTHOI KHCIOTH,
oprodocdariB; SAKICHI peakiii I BUSBICHHS
HOHIB aMOHIIO Ta opTodocdar-ioHIB.

Crnadamu pIBHSHHSA peakilif, XapakTepHuX st a30Ty 1 (ocdopy
(B3aeMois 3 MeTalaMH, OEAKAMHE HEMETalaMH), aMOHIaKy (B3aEMOmis 3
KHCHEM, BOJIOIO, KHCIOTaMH), COJIeli aMOHIIO (B3aeMO/IsS 3 JyraMu,
COJISIMH), HITPATHOI KHUCIOTH (B3a€MOJisS 3 MeTallaM{d, OCHOBHHMU
OKCHIaMH, OCHOBaMH, aMPOTEPHUMHU CHOJIYKaMH, cosisiMu), HiTporeH(IV)
oxcuay Ta ¢ochop(V) oxcuny (B3aemojis 3 BOJOIO, OCHOBHUMH
OKCHJIaMH, OCHOBaMH), OpTodochaTHOI KUCIOTH (B3aEMOIS 3 METAIAMHY,
OCHOBHHUMY OKCHIaMH, OCHOBAMHM, COJAMH); DIBHSHE 9 _peakiii, sxi
XapaKTePH3yIOTh B3aEMONEPETBOPEHHS cepeﬂﬁm i
plBHSlHHFI peaxuii Telequro pozxnazxy/\ebn ”S'M A

nabopatopii.

Xapaxmepuszyeamui7C




(depBOHOrO 1 C.foro ¢ocdhopy), HalBaKIMBIII Taly3l 3acTOCYBaHHS
a30Ty (BMpPOOHHITBO aMOHIaKy, CTBOPEHHSI HH3BKHX TeMIEpaTyp),
aMOHIaKy (DOOyBaHHS HITPaTHOI KUCJIOTH, BHUPOOHHIITBO H0OpHB,
HAIIATHPHOTO CIHUPTY), HITPATHOI KHCIOTH (BHPOOHHITBO JAOOPHB,
BHOYXOBHX PEYOBHH, HITPOTCHOBMICHUX OPTaHid9HUX CITOJYK), HIiTpariB
(BupoOHUUTBO JOOpPHB, BHOYXOBHX PEYOBHH), OPTOPOCGHaTHOI KHUCIOTH
ta opTodocdaris (BUpOOHUITBO T0OPUB).

IopigHiogamu XIMI9HY aKTHBHICTE a30Ty, YepBOHOTrO 1 6istoro docdopy.

3acmocosysamy 3HaHHS IS BHOOpY croco0y BHUSBIECHHS aMOHiaky,

HOHIB aMOHIIO Ta opTodocdar-ioHiB (y po3umHi).

Kap6own 1 Cumiri

Ilpocti  pewoBunum Kapbony; amcopbuig,
ancopOIiifHi ~ BIaCTUBOCTI  AKTHBOBAHOIO
BYrUUIS; XiMiuHi GOpMYTH HAWBKIUBILINX
cronyk Kapbomy 1 Cunigiro; ¢isuunl Ta
XiMiYHI ~ BJIACTHBOCTI  BYIJIELIO,  CHJIIIIIO,
oxcuaiB KapGony, xapOomarie, cumimii(IV)
OKCHMIY, CHJIIKAaTHOI KHCJIOTH, CHJIIKAaTiB;
cocobm mobyBanHs okcunis KapboHy B
1aboparopii; HaliBaXJIMBIHIL rajyst
3aCTOCYBaHHS aiMasy, rpadiTy, akTUBOBAHOI'O
Byriutst, okcumiB Kapbomny, kapOoHATIB,
rigporeakapbonaris, cumnii(IV)  oxcuny,
CHJIIKATiB; SKICHI peakmil g BUSBICHHS
KapOoHAaT- 1 CHTIKAT-10HIB.

Crnaoamy pPIBHSHHS peakilif, XapaKTepHHX I BYIJICHIO 1 CHIIIIIO
(B3aemMOIisd 3 aKTHBHUMHE MeTaJlaMM 1 HeMeTalaMu, OKCUIaMH METali9HuX
enementis), xapOou(Il) oxcumy (B3aemomis 3 KHUCHEM, OKCHUIAMHU
METaAIYHUX eaeMeHTiB), kKapOoH(IV) okcnny (B3aeMoist 3 BOJIOKO, OCHOB-
HUMHU OKCHJIaMH, Jyramu, Byrieuem), cumnii(IV) oxcuny (B3aemonis 3
OCHOBHHMH OKCHIAMH, JTYTaMHU); PIBHAHHS PeaKIliil B3aEMOIEPETBOPEHHS
cepelHIX 1 KHCIMX KapOOHATIB, TEPMIYHOTO PO3KIaxy KapOOHaTIB i
rizporenkapOoHaTiB, fo0yBanHs okcuaiB Kapbory B mabopatopii.
Xapaxmepuzysamu cxnaz, 0ya0oBy 1 Gi3UYHI BIACTHBOCTI IIPOCTHX PEUO-
BuH Kapbony (rpadir, anmasz, kapOiH), HaHBaXKIUBIIMI ramty3i 3acTOCy-
BaHHSA anMaszy (y pl3anbHux 1 MTidyBadpHUX 1HCTpYMEHTaxX), rpadity (y
BUPOOHHUIITBI OJIBIIB, CIEKTPO/IIB), AKTHBOBAHOTO BYTUUIA (B MEIULIMHI,
y mpoTurasax, Juisl ounIneHHs Bonu), oxcunis Kapborny (CO sx BimHOB-
HUK, CO; — y BUPOOHUIITBI COIH, IYKPY, FA30BAHUX HAITO1B, HAITOBHIO-
Bay BOTHETACHHMKIB), HATpifl TigporenkapGonary, kapooHaris KassIlito Ta
Harpiro, cumnii(IV) oxenay (BupoOHUITBO ckila, OyMiBEeIBHUX Marepi-
aliB), CWJIIKATIB (CKJIAIOBI IIEMEHTY, KepaMiKu, IIOPIEISTHH, PIIKE CKIIO).
3acmocogysamu 3HaHHS [Uid BUOOpy criocoOy BusBieHHS kapOoH(IV)
OKCHIy, KapOOHAaT- 1 CHIIKaT-10HIB (y pO3YHHI1).

3. OpFaHl‘lHa Ximist

(%)

TeopeTtnuri OCHOBH
OprauivHol Ximii

HaitpasxmBinm
HIYHI  CIIONYKH;
OpraHivyHi CIIOJIyKH.

€JIEMEHTH-OPraHOreHu, opra-
NPUPOAHI Ta CUHTETHYHI

Busnauamu naliBaxmuBiIii eneMeHTH-opraHore e
Pospizuamu 3a XapaKTepPHUMM O3HAKA P
CIIOJIYKH, IPUPOJHI T8 CHHTETHYHI opram 1 GHGHyRER &
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Monekynsipga 0y, ,Ba Opra”HiyHUX CIIOJYK.
XIMI9HHH 3B’S30K y MOJIEKYJaX OpraHidHHX

CIIOJyK:  €Hepris, JOBXHHA, NIPOCTOpPOBA
HaIpPAMIICHICTh, MOJSPHICTb. G-3B’S30K 1 T-
3B’s930K. OpuHapHuil, KparHi (MOABIMHMT,

IOTPIAHUH ), apOMATHUHUN 3B°I3KH.

Xaparxmepuzy6u...u  KpPaTHICTh,  IIOJISIPHICTb ~ ab0  HEMOJSIPHICTH
KOBAJIEHTHOIO 3B’S3Ky B MOJIEKYyJaX OPraHIYHHUX CHOJYK, G- 1 T-38’ 430K
3a c1ocobOM YTBOPEHHSI.

[lopieniosamu omuHApHI, MOJBIMHI, HOTPIHHI Ta apoMaTUYHi 3B’S3KH 3a
€HEepri€ro 1 JOBXHMHOIO Ta MPOCTOPOBOIO HAITPSIMIEHICTIO.

Ananizysamu peakuifiHy 3JaTHICTH OPraHIYHUX CIOAYK 13 pI3HUMH
THIAMU 3B’ SI3K1B.

I'iOpupuzamis enekTpoHHKUX opbitanel aroMa
Kap6ouy; sp’-, sp’-, sp-ribpumusanii.

Busnguamu tianu ribpuausaiil Ta OPOCTOPOBY OPIEHTAIIIO TiOpHIHUX
€IeKTpOHHUX opOitane#t aromiB KapboHy B MOJEKylIax OpraHigHMX
CHOJYK.

Kiracudikaiis opranigHuxX croayk 3a OynoBOIO
KapOOHOBOTO JIAHIFOra 1 HAasBHICTIO
XapaKTEPUCTUIHUX (QYHKIIOHATBHUX ) TPYIL.

Knacugpixysamu opraniuni CIOIYKH 3a OyI0OBOXO KapOOHOBOIO JIAHIHOTA
Ha HACWYCHI BYIJIEBOJHI allMKIIYHOI OYJOBH — ajIkaHW, HEHACHYCH] ByT-
ACBOJHI AIUKIIYHOT OyMOBU — aNKeHH, anKiHW; IMKIIYHI BYIJIEBOMHI —
UKJIOAJIKAHU Ta apEHH; 3a HAasSBHICTIO XapaKTePUCTHYHHX (yHKIiO-
HaIbHUX) TPyl Ha CHOUPTH, (CHON, TaJor€HOANIKaHu, aIbieriIH,
KapOOHOBI KUCTIOTH, €CTepHU, AMIHH, AMIHOKHCJIOTH. '

SBuie roMoJNIOTii; OMOJOTH, TIOMOJIOTIYHUN
psim, ToMoJioTiyHa pizHuLd. Kiacu opraHi4HEX
criosryk. 3araigpHi  (GOpMYyJH  TOMOJIOTIYHHX
PSIIB 1 KJIACIB OPTaHIYHUX CIIOTYK.

Busnauamy roMOJIOTH BYTJI€BOJIHIB Ta IX MOXITHUX.

Po3pizrsmy roMONIOTIYHI PSIAK 1 KNACH OPTraHidHUX CHOTYK.
Yemanosarosamu  BIiIIOBIIHOCTI MK TNPEACTABHUKAMH TOMOJIOTIYHHX
pSIIB Ta 1X 3arajJibHUMH (QOPMYJIaMH, KilacaMH OpraHidyHuX CIIOIYK Ta iX
XapaKTepUCTHUHUMU ((DYHKITIOHAILHUME ) TPYIAMU.

[TonsaTTa nEpBUHHUMN (BTOPUMHHUM, TPETUHHUH,
yeTBepTUHHUHN) atom Kapbony.

Busnauamu y Monexynax opraHiYHHX CIIOJIyK Pi3HOI OyI0BY HEPBUHHUIH,
BTOPUHHUH, TPETUHHIH, yeTBepTUHHUN aTomu KapOoHy.

HoMmenxknatypa opradigHUX CIIONYK.

Hasueamu  opraHiyHi CIOJYKH 3a CTPYKTYpHUMEH  (GOpPMYJIaMH,
BUKOpUCTOBYIOUU HoMeHKIatypy IUPAC.
Cknadamu CTPYKTYpHi OpMYJIH OPTaHIYHUX CIIONYK 3a Ha3BaMHU 3T1AHO 3

HoMmenknaryporo IUPAC.

SBuie i3oMmepii, i30MepH, CTPYKTypHa Ta
IpocTopoBa (reoMeTpuuHa, abo yuc-mpauc-)
130Mepis.

Busznauamu 130MepHU 3a CTPYKTYPHUMH (GOPMYIIaMH.

Pospiznamu CTpYKTYpHL Ta IPOCTOPOBI (reoMeTpuyHi, abo yuc- 1 mpawnc-)
i3omepHu.

Yemanoeniogamu BiIMIHHOCTI MIX 130Mep
1 KITLKICHUM CKJIAIOM, 6YIOBOIO MOTEKYT (s |




B3aemunii BmiuB . .oMIB ab0 Tpyn aToMiB y
MOJIEKYJIax OpraHidHMX CIIOIYK.

Yemanoeniosan... 38’30k MK Oy[OBOIO 1 BJIACTHBOCTSMH OpraHidHMX
CHONYK 3 YypaxyBaHHSAM IEpepo3NOiTy eJIeKTPOHHOI TYCTHHH Ha
IpUKIafgax TPONEHY (IpUEIHAHHS TaJIOTEHOBOIHIB Ta BOMU 3riHHO 13
npasuiioM B. MapkoBHHMKOBa); CIMPTIB (TOAIOHICTE O KUCIOT); (GEHOITy
(KMCIIOTHI BJIACTHBOCTI, 3AATHICTH 10 PeakUill 3aMillleHHsS ¥ OEH3EHOBOMY
KUIBI1); HACHYCHHX OJHOOCHOBUX KapOOHOBHX KHCIIOT (KHCIIOTHI
BIaCTUBOCTI), aMiHIB (OCHOBHI BJIACTHUBOCTI, 3HATHICTH aHIAIHY 0
peaxiiif 3aMilmeHHsT y 0EH3eHOBOMY K1JIBIII ).

Ananizysamu xiMi9HY OyIOBY OpPTaHIUHHX CIOJYK, BHKOPHCTOBYIOUH
OCHOBHI 1oyioykeHHs Teopii O. Bytneposa.

Ipozno3ysamu peakliiftHy 3AaTHICTH OPraHidHHUX CIIOJIYK, BUKOPUCTOBY-
{OUM TIOHSTTS PO B3AEMHMH BIUIUB ATOMIB 400 IPyIl aTOMIB Y MOJIEKYTIax.

Kiracudikaiiis xIMIYHIX PeakIiiii B OpraHidH1A

Knacugixysamu peaxuil 3a ydacTIO OpIaHIUHMX CIIOJIYK (3aMillieHHs,

BJIACTHBOCTI, CrocoOu JoOyBaHHS, 3acTOCY-
BaHHI.

xiMil  (peakmil NpUegHAHHS, 3aMIIIECHHS, | IPUEJIHAHHS, BIAECIICHHS, 130MepH3alil).
130Mepu3artii). Yemanosniosamu 38’ 43ku MixK OyIOBOIO MOJICKYJI OPTaHIYHUX CIIOIYK Ta
X 3JaTHICTIO BCTYNATH B PEAKIIii HEBHOIO THILY.
3.2. ByrJaeBoani
2.1 Ankanu 3aransHa popMynia aliKaHiB, IX HOMEHKNarypa, | Hasueamu nepmni 10 IpeacTaBHUKIB TOMOJOTIYHOTO pAAY ajlKaHiB 3a
130Mepis, OymoBa MOJIEKYJ, Gi3wdHl Ta xiMidHi | HomeHKIaTyporo [UPAC.

Crnadoamu MONEKYJIIpHI Ta CTPYKTYpHI (GOpMyNu alKaHiB, PIBHIHHS
peaKiiif, MO XapakTepH3yIOTh XIMIYHI BIACTHBOCTI ajKaHIB (peaxilis
3aMIIIeHHs Ha NMPHUKIali XJIOPYBaHHS METaHY, IOBHE OKHCHEHHS aIKaHIB
ab0 4acTKOBE OKMCHEHHS METaHy, TEPMIUHHUM pO3KIad METaHy, KPEKIHT,
i30Mepu3allis ankKaHiB), 1abopaTopHuit crocid 100yBaHHS METaHy.
loscHiosamu sBUIIE sp3—ri6puﬂu3aui'1' eNEKTPOHHUX oplitaneét aTomiB
Kap6ony B MONeKyJIax ajKaHiB.

Ilopisnioeamu (Hi3WdHI BIACTUBOCTI aNKaHIB Ha MPUKIAIl iX TeMIepaTyp
KUITIHHS 1 TUTaBICHHS.

Obrpynmogysamu 3aJE€XHICTh MK arperaTHUM CTaHOM 3a HOPMalIbHHX
YMOB, TeMII€paTypaMHM IUIaBJACHHS 1 KHINIHHS ajKaHiB Ta IX Bi,IIHOCHOPO
MONEKYISIPHOI0 MAacOl0; 3MATHICTH ATKAHIB ] e ‘
eNeKTPOHHOIO OYIOBOIO MOJEKYJ, 3acHees
nanbHe, PO3YMHHMKY, J0OYBAaHHS Caxi, B
BJIACTUBOCTSIMHU. EE
Yemanoeniosamu 3B’S3KH MiX 6ym§Be}Qr
aJIKaHIB.




2.

AJKeHun

3aranpHa QOPMYJic. _ JKEHIB, IX HOMEHKIATYDA,
izomepisi, OymoBa MOJEKyN, XIMIYHI BIACTH-
BOCTI, CHOcOOM n00yBaHHSA, 3aCTOCYBaHHS,
SIKICHI peakiii Ha MmoBiHHU 3B'I30K.

Busnauamu c¢1,,KTypHI 130MepH aiKeHiB 3a OymoBor KapBOHOBOrO
JaHIIora, PO3TallyBaHHIM HOJBIMHHOIO 3B’A3KY; MDKIPYMOBI (ankeHu i
LUKIOAIKAaHH) Ta IPOCTOPOBI (T€OMETPHUHI, a00 yuc-mparic-) 130MepPH.
Hazusamu anikeHu 3a HoMeHKIaTyporo [UPAC.

Cknaoamu MONEKYJISIpHI, CTPYKTYpHI GOPMYIH aliKeHiB; PIBHSIHHS peak-
1¥, HI0 XapaKTepHu3yOTh XIMIUHI BIACTUBOCTI €TEHY Ta MpONeHy (peakiil
IIPUEHAHHS BOJIHIO, TaJIOTEHIB, I'aJOT€HOBOIHIB, BOMIHU; HOJIMEpH3allis,
JaCTKOBE OKHCHEHHsI €T€HY Ta MOBHE OKWCHEHHS allKeHIB), MPOMHUCIOBI
Ta JabopartopHi crocobu JOO0YBaHHS &IKCHIB (TEPMIYHHE KpEKiHT
aJIKaHiB, JETIAPYBaHHS AJKaHIB, NETiApaTallii HACHUYCHHX OJHOATOMHHMX
CITUPTIB, B3aEMOJIS TaJIOTCHOAJIKAHIB 31 CHUPTOBUM PO3IYHHOM JIYTY,
peaxuii agKiHiB 3 BOAHEM), NOOYBZHHS €TeHY B 1a00parTopii.
IlosicHiosamu sBUIE sp -TiOpUAW3alil eNexTpOHHMX opOiTaneidl aromi
KapGony B MOJIeKyiax anKeHIB.

3acmocogysamu 3HaHHA HNs  BuOOpy crioco®y BHSIBICHHS €TEHY
(B3aeMoIisi 3 GPOMHOIO BOZOO, BOJIHUM PO3YMHOM Kallilf riepMaHrasary),
AJIKEHIB (B3a€MO/IIsI 3 OPOMHOIO BOIOIO).

Obrpynmoeysamu 3aCTOCYBaHHS aJKCHIB (BUPOOHUIITBO IOJNETHIICHY,
OMOPONiNIieHy, €TaHomNy, 1,2-TUXI0poeTany) IXHIMH BIACTHBOCTSIMHU.
Yemanosnoeamu 3B’s3ku MDK  OyIOBOIO Ta 3JATHICTIO aIKEHIB OO
peaxuii IpueIHaHHA.

Ananizyeamu Tpu€eTHAHHS TATOTEHOBOMHIB Ta BOJHU IO MPOMEHY 3T1IHO 3
NEPEPO3NONITIOM €IEKTPOHHOI I'YCTHHHM B MOJeKyil (mpaBuio B. Map-
KOBHUKOBQ).

w
N

(U'S)

AnKigu

3aranpHa QOpMysia alKiHiB, IX HOMEHKIATYpa,
130Mepid, Oynosa MOJIEKYJI; XIMIUHI
BJIACTHBOCTI Ta crocobu no0yBaHHS ETHHY,
3aCTOCYBAHHS; SKICHI peakiii Ha NOTpiHMI
3B'S30K.

Busnayamu CcTpyKTYpHI 130MepM aiKiHIB 32 OymoBoo KapOOHOBOI'O
JIQHITIOTa, PO3TAITYBaHHAM IOTPIHHOTO 3B SI3KY.

Hazusamu ankinu 3a HomeHnknaryporo [UPAC.

Crnaoamu MOTEKYNSpHI Ta CTPYKTYpHI (GOPMYJIHM aKiHIB, PIBHSHHS
peaxii, o XapaKTepu3yITh XIMiuHI BIACTHBOCTI aumeTuieny (peakiii
IPHENHAHHS BOJHIO, TAJOTCHIB, F&HOI‘GHOBOL{HIB Boau (peaxuiss M.
Kydeposa);, peaxiii 3amilIEHHS — B3a€MO] Han1€M aMOHI1a9HUM
posumHoM apreHTym(I) oxcumy;, TpmFk '
OKHCHEHHs aJIKiHIB 1 9aCTKOBE OKHUG ,QB
nabopatopri crmocobu z[o6yBaHH/’/Qa

METaHy, B3aeMOJIIS KalbIliit auérﬂmeﬂ}g%/

IUXJIOPOETAHY 31 CIIUPTOBUM pOS‘{HHGM nyf L
O6rpyum06yeamu 3aCTOCYBaHHS |
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3BapIOBaHHS M.:aliB; J00YBaHHS BIHIAXJIOPHIY, MOMBIHUIXIOPULY,
OI[TOBOTO aJIbAETIAY), 3yMOBJIEHE HOTO BIACTUBOCTAMH.

IHosacnioeamy gBulle sp-ridpuamsaiil €IeKTPOHHHUX opdiTtaneil aTtomis
KapOony B MoJIeKynax ajiKiHiB.

3acmocogysamu 3HaHHS INg BUOOpPY CIOCOOY BHSIBICHHS allCTHIEHY
(B3aeMozig 3 OPOMHOIO BOJIOIO, BONHMM PO3YHHOM Kallilf MepMaHraHary,
aMOH1agHUM po34yMHOM apreHTym(l) OKCHAY), aIKiHIB, IO MICTSTbL Y
ckiaaal  moaexyn C-H 3»’s3km  (B3aemogis 3 OpOMHOIO  BOIOKO,
amMoHiagHuUM po3urHOoM apreutyM(l) oxcuny).
IlopigHiosamu  peaxlifiHy 3HaTHICTb €TeHy i
TIPUETHAHHSL.

Vemanosnosamu 38°S3¢K MK OyIOBOK Ta 3JaTHICTIO AlETHIEHY IO
peaxuiil mpueaHaHHs, 3aMIIeHHS.

€TUHY B PeaKuigax

ApoMaTuuHi
BYTJICBOJIHI.
benzen

3aranpHa (Qopmysia apeHiB TOMOJOTI4HOTO
psany OeuseHy. BymoBa, BIacTHBOCTI, crocoOu
no0yBaHHs OeH3eHy; MOHITTS PO apoOMaTHUHI
3B’SI3KH, 6T-€JEKTPOHHY CUCTEMY.

Crnadamu MOJIEKYISpHY Ta CTPYKTYPHY dopmynu OeH3eHy; PIBHSIHHS
peakiiif, 1o XapaKTepu3yroTh XIMIYHI BJIACTHBOCTI OeH3eHy (peakuii
3aMIIICHHS 32 YYacTIO TalOTeHIB, peaxiiii NpHeJHaHHS — TIAPYBaHHsS Ta
XnopyBaHHS (hv), OKHCHEHH), NoOyBaHHS OCH3EHYy B IIPOMHUCIIOBOCTI
(kataniTUyYHE JErLAPYBaHHS TIeKCaHy, LHMKIOreKCaHy, TPHMEpH3aIlis
allCTUJIEHY ).

Po3pizuamu HeHaCHYeH] Ta apOMAaTHYHI BYTJICBOIHI.

[oscHiogamu SABUILE spz—ri6pnz[1/13aui'1' EIIEKTPOHHUX opdiTalell aTroMiB
Kapbony B momnexkynai OeH3eHy, CTIHKICTH O€H3eHy [0 IiI OKMCHHUKIB Ta
J10ro 3/IaTHICTH A0 PEaKLilt 3aMillleHHs.

llopisniogamu 3B’sa3ku MDK aroMamu Kapbony B Momexynax OeH3eHY,
JIKaHIB 1 aIKEHIB, PEaKIifHy 3MaTHICTE OCH3EHY, aluKaHiB 1 aJKCHIB Y
peaxIfisx 3amMileHHs Ta OKACHEHHS.

[Tpupoani mxepena
BYTJIEBOJIHIB Ta TXHS
nepepodka

Hadra, npupomuuit ta cynytHifi HaQTOBUH
rasy, BYruums, IX  CKJIam;  KpeKisr 1
apoMaruzaiis HapTH Ta HaQTONPOIYKTIB,
JNEeTOHaIiHA CTIMKICTF OEH3WHY, OKTAHOBE
YHCIO;  IepepobKa  BYIUUIL,  IpoOseMu
JoOyBaHHS PIAKOTO NalbHOTO 3 BYriull Ta
aIbTEPHATUBHUX JPKEPEIL.

Hazueamu npolyKTu nepepoOku HadTH Ta KaM STHOTO BYT1JLIS.
Hasooumu npukiadu BAKOPUCTAHHS IPUPOIHOI BYyTJIEBOAHEBOT CHPOBUHU
SK JDKepena OpraHiqHuX CHOJYK.

Crkradamu pIBHSAHHS peakiii, mo BIAOYBAIOTHCS A YaC CIIATIOBAHHS
IIPUPOIHOTO razy.

OKTaHOBUX YHCCII.

3.3. OxcureHoBMICHI OpraHivYHI CHOJIYKH
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Crouptu Xapakrepuctuusa - (QyHKUIOHANbHA) rpyna | Buswauamu cTyp,KTypHI 130MEPH OJHOATOMHWX HACWYeHWX CIHPTIB 3a
cnvptis.  Knacudikanmis cnumpTis. 3araneHa | 6ynoBOo0 KapOOHOBOTO JIAHIFOTA, PO3TAlyBAaHHSIM TiAPOKCHIBHOI IPYIH
bopMya ODHOATOMHHX HACHYEHHX CIHPTIB. | Ta MIXKIACOBI 130MepH (€TepH).

bynosa, HOMEHKIaTypa, 130Mepisl, BIaCTUBOCTI, | Hasueamu OIHOATOMHI HACHYECH1 CIMPTH, a TaKoX ETHJIEHIVIKOIb |
ciocobu noOyBaHHS Ta 3acTocyBaHHs. IIoHATTS | Taineposn 3a HoMeHKIaTyporo IUPAC.

PO BOJHEBUH 3B’ S130K. Knacugixyeamu cnupty 3a OyJOBOIO KapGOHOBOTO JIAHITIOTA — HACHYEHI,
HEHACH4EHI, 32 KUIBKICTIO IIPOKCUIBHHUX TPYIl — OAHO- 1 GaraToaToMHI,
3a puponoro aromis KapOoRny, 3 SKUMU CIIONydeHa TApOKCHIbHA IPyIIa,
— MEPBUHHI, BTOPWHHI, TPETHHHI CIIUPTH.

Crkaradamu MONEKYJISIpPHI, CTPYKTYpHI GOpPMYNIH CHUPTIB; PIBHSHHS
peaxiiif, 1o  BIAOOpaXarOTh  XIMIYHI  BJIACTHBOCTI  HACHYCHHX
OHOQTOMHUX CIHHUPTIB 1 TJiIepony (peakilii 3aMilleHHS — B3aeMOIs 3
AKTHBHUMH MeTalaMH, rajJiOreHOBO JHIMH, ecrepudikaitis,
MIKMOJICKYJIIpHA JIeTiApaTailisi, BHYTPIIIHbOMOJIEKYIIpHa JNEriapaTalis,
YaCTKOBE Ta IIOBHE OKHCHEHHS), IIPOMHUCIOBI crnoco0u Ao0yBaHHS
MeTanony (I3 CHHTe3-raszy), eTaHoxy  (rigparalii€lo  eTeHy,
pepMeHTaTUBHUM OPpOJIHHAM IVIIOKO3M, BIJIHOBIGHHSIM €TaHATIO) i
nabopaTopHi criocobu J00yBaHHs CIUPTIB (T1IPOITi3 raIOreHOAIKAHIB).
Xapaxmepusyeamu ckmaj 1 OyIOBY MOJEKYN OJHOATOMHMX HACHUYECHUX
CIIMPTIB.

ObrpyHnmogysamu 3aCTOCYBaHHS €TaHOMy (IOOYBaHHS OIITOBOI KHCJIOTH,
JIETHUIOBOTO €Tepy) Ta MeTaHony (Ho0yBaHHS (GOpMaTbleriay) IXHIMH
BJIACTHBOCTSIMU.

IlopisHiosamu $i3udH] BIACTHBOCTI (TEMIIEPATYPH KUIIIHHS, PO3YHHHICTE
y BOJAl) OJHOATOMHHUX HACHYEHUX CHOMPTIB 1 BIANOBIIHHX aJIKaHiB,
METAaHONy, €TaHOJy, eTWICHIVIKONIO Ta [JiNepody; aKTUBHICTH
OTHOATOMHHX HACHYEHUX CIHUPTIB, BOAM 1 HEOPTaHIYHHUX KHCIOT Y
peaKiisx i3 Ty>KHUMU MEeTaTaMHu.

Vemanoemiosamu 3B’ S43KM  MDK  €JIEKTPOHHOIO OyZOBOIO  MOJICKYII
OJIHOATOMHHX HACHYEHHX CIHPTIB Ta IXHIMETRAPRINE, | XiMiTHIME
BJIACTUBOCTSIMH. \
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ETumneHrnikons Ta _.(UEPON SK MPeACTABHUKU
06araToaTOMHHX CIIHPTIB; SKIiCHA peakuis Ha
6aratoaToMH1 CITAPTH.

Craradamu piBr..HHS PEAKIild, MO BLIOOpakaroTh XIMIYHI BIACTHBOCTI
CTWIICHITIKOIO Ta IJjilepoiy (B3aemonis 3 Harpiem, kynpym(Il)
rigpokcuznoM (0e3 3amnucy piBHSHHS peakiil), MOBHE OKHUCHEHHS);
IIHEPOTy (B3aEMO/IIS 3 HITPATHOK KHUCIIOTOK, BHINMME HaCHYEHHMH Ta
HEHACHYEHUMHU KapOOHOBUMM  KHCJIOTamu); JOOYBaHHS  IJILEPONy
(OMIUTEHHS JKHUPIB).

Vemanosnioeamuy  3B’s3kn MK OyIOBOIO  MOJEKYN OaraToaTOMHHX
CIMPTIB Ta iX BJACTUBOCTSIMHU.

3acmocogyeamu 3HAHHA 11 BUOOPY crioco0y BUSBIEHHS OaraT0aTOMHUX
cnuptiB (B3aemois 3 kynpyMm(Il) rizpoxcumom).

(O8]
(8]

®dopmyra denony. bynosa monekynu ¢eHoiy,
XapaktepucTudHa ((QyHKIIOHaJIbHA) TIpyna B
H1}; BIACTUBOCTI, OOYBaHHS, 3aCTOCYBaHHSI;
AKicHI peakuii Ha GeHo.

Ckraoamu MOJIEKYJSIPHY, CTPYKTYpHY Qopmynu GeHOIy; pPIBHAHHSA
peakiiii, mo BifOOpakaroTh XIMIYHI BIACTHBOCTI (beHOJIy (peaxmii 3a
YYacTIO TiJIPOKCHIIBHOI TI'PymM ~— B3AEMOJIS 3 HATpieM, HaTpiid
TJIPOKCUIOM; peakilii 3a ydacTio OEH3EHOBOIO KINbLS — B3AEMOMIS 3
OpOMHOIO  BOJIOKO, HITPAaTHOK  KHCIOTOK), #Horo noOyBaHHS B
IPOMHCIIOBOCTI (T1APOIII3 XJTOPOOCH3CHY).

O6rpyumoey6anw B3AEMHHH BILIHB FIZ[pOKCI/IJIbHOI rpynu 1 OEH3eHOBOTO
KUIBIISL B MOJIEKYJTT (PE€HOMY.

Iopisniogamu KWCIOTHI BJACTHBOCTI CIHUPTIB, ¢eHony 1 KapboHaTHOI
KUCJIOTH; 3aTHICTh OCH3EHY 1 (PeHONy 0 peakiii 3aMiIIeHHS.
Yemanosnioeamu 38’53k MK OynoBoro Monekyimu (eHOIy i Horo
BITACTUBOCTSIMH.

3acmocogysamu 3HaHHS U1 BUOOPY CcHocoOy BHSBICHHSA (eHOIY
(Bzaemogis 3 depym(Ill) xmopuaom, GPOMHOIO BOIOKO).

Anbperian

w
w
)

3arambHa  QopMyiia  ampAeriiiB.  byposa
MOJIEKYJ aJbJETi/iB, XapakTepucTuuna (QyHK-
I[IOHallbHA) Tpyla, HOMEHKIATypa, 130Mepis,
BJIACTHUBOCTI, 10OyBaHHS, 3aCTOCYBAHHS; SKICHI
peaxiii Ha aTbJCTiAHY IPYILY.

Busnauyamu CTpPYKTYpHI 130MepH albJeriiiB 3a OymOBOIO KapOOHOBOTO
JaHIIOTA.
Hasusamu anpaeriny 3a Homenkiaryporo [UPAC.
Haeooumu npuxknadu 3acTocyBaHHS eTaHamo (HoOyBaHHS OHTOBOI
KMCJIOTH, €THJIOBOIO CIHPTY) Ta MCTaHAIIO (,I[O6}IBaHHSI Q)opMamHy,
YPOTPOIIiHY) IXHIMHU BIACTUBOCTSIMH.
Crknadamu CTpYKTypHI GOPMYITH MOJIEKYJI am; i '\k
130M€p1B PIBHSIHHS DeaKlilf, 1o BIROOpaKafdLls
aIBAEriNiB (BIMHOBICHHS, YAaCTKOBE OKI/ICHeH,ﬁg) 4;66}7
IIPOMUCIIOBOCTI (TIIpaTalli€l0 aleTHICHY 3a; pe«,! ;
nabopatopii (OKUCHEHHSIM €TaHOJIy). }
3acmocogyeamu 3HaHHA IS BHOOPY cnocoéy B
A1 BHOODY CHOS
SKICHUMM PEaKI[iIMU — B3ag

A SraMoH]




OKCHUIY, KYIIPYM. _4) FIIPOKCHIOM.

w
.

Kap6onogi kucnotu

XapaktepucTuyHa ((QyHKIllOHAIbHA) TIpymna
KapOOHOBUX KHCIOT. Kiacudikauis xapOoHO-
BUX KHUCJOT. 3araibHa (opMmylia HAaCcHYCHUX
OTHOOCHOBHUX KapOOHOBHX KHCIOT. bymosa,
HOMEHKJAaTypa,  130Mepid OTHOOCHOBHMX
KapOOHOBHMX KHCJOT, BJIACTHUBOCTI, 1OOYBaHHS,
3aCTOCYBaHHS.

Busnayamu CTPYKTYpHI 130MEPH HACHUEHUX OTHOOCHOBHUX KapOOHOBHX
KHCIOT 3a OyJI0BOXO KapOOHOBOI'O JIAHIIOTA, MIKKIACOBI 130MEpH
(ectepn).

Hasusamu 3a somenknatyporo [UPAC macuyeHi OTHOOCHOBHI KapOOHOBI
KHCIIOTH, JaBaTd TPUBIAJIBHI HA3BH MEPIIMM TPHOM OJHOOCHOBHHM
KapOOHOBHM KUCIIOTaM.

Knacughixyeamu xapOOHOBI KUCIOTH 3a OyIOBOIO KapOOHOBOTO JIaHIIOTA
(HacH4YeH1, HEHACHYeH]), KIIBKICTIO KapOOKCHMIBHUX Tpyn (OIHO-, JABOX-
OCHOBHI) 1 K1IpKicTIO aroMiB Kap6ony B ix MoJjexy1ax (HUKui, BUIII).
Craadamu GOpMyIH CTPYKTYPHUX 130MEpIB HACHYCHHX OJIHOOCHOBHHX
kapOOHOBUX KHUCIIOT; PIBHSHHS pPEakiliif, 10 BiNOOpaXkaroTh XIMIYHI
BJIACTHBOCTI KapOOHOBUX KHCJIOT (B3a€MOJIiS 3 aKTUBHUMH MeTajaMH,
OCHOBHVIMU OKCHJI@MH, OCHOBaMH, COJSIMH KapOOHAaTHOI KHCIOTH,
CIUpPTaMHM); PIBHSHHA peakuii goOyBaHHS METAaHOBOI  KHMCIIOTH
(oxucHeHHs MeTany, B3aemois kapOou(Il) oxcuay 3 HaTpiit rigpoOKCUAOM
i3 MONANBUIOID €K XJOPUIHOI KHUCJIOTH) Ta €TaHOBOI KHCIIOTU
(oxucHeHHs OyTaHy, €TaHONYy, €TaHAI0).

Obrpynmosysamu  3JaTHICTh  HIDKYHX ~ KapOOHOBMX  KHCIOT 710
eNeKTPONMTHYHOI Jucolianii, a iX po3uMHIB — 3MIHIOBATH 3a0apBIECHHA
IHUKaTopiB, OCOONMMBI  XIMIYHI BIACTUBOCTI METAHOBOI  KHCIOTH
(37aTHICTH OO OKHCHEHHS — B3aEMOJIA 3 aMOHIAYHHUM PO3YMHOM
apreatym(l) okcuny, kynpym(Il) rimpoxcugom).

IlopisHiogamu Gi3zwdHI BIACTUBOCTI (TeMIepaTypu KHUMiHHS, PO3UUHHICTE
y BOJIl) HACUYEHUX OJHOOCHOBHMX KapOOHOBUX KHCJIOT 1 OJHOATOMHHX
HaCUYEHUX CIIUPTIB; KUCJIOTHI BIACTHBOCTI KapOOHOBHX KUCIOT B MEXax
TOMOJIOIIHHOTO PsIy, a TaKOX 31 CHUpTamMM, (QEHOJIOM 1 HEeOpraHIHHUMH
KHCJIOTaMH.

Yemanosnioeamu 38°43KM MDK  €ICKTPOHHOIO OYIOBOIO MOJIEKYT 1
Gbi3MYHUMY Ta XIMIYHHMH BIACTHBOCTSIME KapOOHOBUX KHCJIOT.

(O8]
o8

Ecrepu. Kupu

arampHa QopMmyna  ecrepiB  KapOOHOBHX
KucnoT. bynoBa, HOMeEHKIaTypa, 130Mepis,
BJIACTHBOCTI, T0OYBaHHS, 3aCTOCYBaHHS.

Kupu — ecrepu riimeposay 1 BHINUX
kapbonoBux KucioT. Kiacugikaiis Xupis,
BJIACTHUBOCTI, N0OyBaHHs, 3acToCyBaHHsI. Mua
1 CHHTeTHYH]1 MUHI 3aC00H.

Busnauamu cTpykTypHI 130MepH ecTepiB KapOOHOBHX KHCIIOT 33 OynoBoro
KapOOHOBOTO TAHLOIa, MIXKKIACOBI 130MEDH (KIPGORER] KHCIOTH);

CprKTypﬂl (bopMynH >KI/IplB ~ TPUOTEIHY, Tp, «;re\a‘ﬁm{\ ;’qu
N




rApOMI3Y; PiBh...HS pEakmif, sKI BLOOOpaXXalOTh BIIACTHBOCTI JKHPIB
(OMHIIEHHS, T1APYBaHHS).

Vemanosmosamu  3B’S3KM MK CKIATOM,
BJACTHBOCTSIMM Ta 3aCTOCYBAHHSIM KHUPIB.
3acmocogysamu 3HaHHS Ui BUOOPY croco0y BUSIBIACHHS HEHACHYEHUX
PLAKEX XHPIB (B3aEMOZISI 3 OPOMHOIO BOJIOKO).

OYZOBOIO  MOJEKY,

3.3.6 Byrnesonu Knacudixanis BYTJIEBOJIB,; CKJIan, | Po3pizuamuy MOHO-, TU- Ta MOJIICaXapuay.
MOJIEKYJISIpHI (OPMYNH IUIIOKO3H, (BPYKTO3H, | Hasooumu npuriadu 3aCTOCYBAHHS TIIFOKO3H, KPOXMATH) (BHPOOHHIITBO
caxapo3y, KpOoXMalTio 1 LENIONIO3H; CTPYKTYPHA | €TAHONY) Ta LETI0N03M (H00yBaHHS INTYYHOTO alleTaTHOrO IIIOBKY)
dopmyna  BimkpuToi  (GOpPMH  MOJEKYJIH | IXHIMU BIaCTHBOCTSIMH.
[JIOKO3M; BIACTHUBOCTI IJIFOKO3H, caxaposd, | Ckradamu PIBHAHHS peakilii, IO BIIOOpaXarOTh XIMIYHI BIACTHBOCTI
KPOXMAJTIO 1 I1eJF0JI037; H00YBaHHS TNIOKO3M, | INIIOKO3W (IIOBHE 1 YacTKOBE OKMCHEHH:, BIIHOBIEHHS, CIMPTOBE Ta
BUPOOHMIITBO c€axapo3w 1 KpOXMauro, sKicHI | MoJoYHokHcAe OponiHHs, ecTepudikauis, B3aemomis 3 Kympym(Il)
peaxiii [l BU3HAYEHHS IVIIOKO3M 1 KpOXMao; | rizpoxcunom 0Oe3 HarpiBaHs (0e3 3anucy pIBHAHHA peakuii) Ta 3
3aCTOCYBaHHS ITIOKO3H, KPOXMAITIO, IISTIFOI03M. | HAarpiBaHHSIM), caxapo3d (IIOBHE OKWUCHEHHs, TiApONi3, YTBOPEHHA
caxapaTiB), Kpoxmamo (KHCIOTHHH Ta (GEpMEHTAaTHBHUH Triapomi3) 1
nemonio3n (IOBHE OKHCHEHHS, TiApoi3, ectepudikailis — YTBOPEHHS
TpUaueTaTy Ta TPUHITPATY Ie/II0NI03H ), POTOCUHTESY.
Yemanosaroeamu momiGHICTE 1 BIAMIHHICTE KPOXMAJIIO Ta HETFOJIO03H 32
CKJIa10M, OYAOBOKO MOJIEKYJI 1 BIIACTHBOCTIMM.
3acmocosysamu 3HaHHS Ui BHOOpPY crocoOy BUSBICHHS IJIIOKO3H
(B3aemomis 3 amoHiagHMM po3umHOM aprentyMm(l) oxcumy, peakmii 3
kynipyM(II) rigpoxcuaoM) i Kpoxmamo (B3aeMo st 3 HOJ0M).
3.4. HirporexnoBmicHi opraHivfi cnoJxyKu
3.4.1. AmMiHT XapakrepuctuyHa (GyHKIIOHaNBHA) rpyna | Buswauamu CTPYKTYpHI (GOpMyTM i30MepHMX aMiHiB 3a OyI0BOHO

aminiB. Kiacudikamis aminiB. HomeHknaTypa,
i3omepist, OymoBa, BJIAaCTUBOCTI, CIIOCOOH
n00yBaHHS Ta 3aCTOCYBAHHS.

KapOOHOBOTO JIAHIIIOTA, [TOJIOKEHHSIM aMiHOTPYIIH Ta MDKBHIOBI i30Mepr
(mepBUHHI, BTOPUHHI, TPETUHHI aMiHH).

Ha3zueamu aminu 32 HoMeHKIaTyporo [UPAC.

Knacugixysamu aMiHKH sIK TOXITHI aMOHiaky (IEpBHHHI, BTOPHHHI 1
TpeTMHm) Ta 32 0yZI0BOIO Kap60HOBoro J2HIOTa YeHi, apOMaqui)

HEOPraHiYHUMHU  KHCJIOTaMHu;
HEOPTaHiYHUMH KHCIOTaMi, OpOMHOK
(BIIHOBIICHHS HlTpO6€H3€Hy peaxriis M
1 Hacy}qelﬁmx T “13/ Tay 1I1iHy;
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AQHUTIHY B PEaKILi..X 3aMiIIeHHS.
Ilopieniosamu OCHOBHI BJIACTMBOCTI aMOHIaKy, NMEPBHHHUX, BTOPUHHHX,
TPETUHHUX HACHYCHUX aMiHIB Ta aHUIIHY.

3.4.2. AMIHOKHUCIIOTH Ckmag 1 OymoBa MOJEKyJ, HOMEHKIATYpa, | Hasusamu amMiHOKKCIOTH 3a HOMeHKIaTyporo [UPAC.
BJIACTHBOCTI, nOoOyBaHHS, 3acTocyBaHHs | Cknadamu CTPYKTYpHI GOPMYIM HAMMIPOCTIMIMX aMiHOKHCIOT — IUIIMHY
amigokucaoT. [loHATTa mnpo amdoTepHICTH | (AaMIHOETAaHOBOL), alaHiHy (2-aMIHOHNPOMAHOBOT); PIBHSHHS peaxilii, Lo
aMiHOKHCIIOT, OImonsspHuil HOH; M-, Tpu-, | BinoOpaxaroTh XiMiuHI BIACTUBOCTI aMIHOKMCIOT HA MPHKIAAI B3a€MOJIIl
IOJINENTUIM, NENTUIHUNA 3B°430K (MenTHIHA | aMIHOETAHOBOI KMCJIOTH 1 2-aMIHONPONAHOBOT KMCAOTH 3 HEOPTaHI YUHHMU
rpyna aToMiB) KHCJIOTaMH, OCHOBaMHU; YTBOPEHHS JIU-, TPHU-, TOTIIIEITHIIB.
Obrpynmosysamu amM(pOTEPHICTE aAMIHOKMCIOT, YTBOPEHHS OIMONSPHHX
HOHIB.
IlopisHiosamu 3a OynoOBOXO MOJIEKYJI 1 XIMIYHHMH BJIAaCTHBOCTAMMU
AMIHOKHUCJIOTH 3 KapOOHOBUMM KHCJIOTAMM Ta aMIHAMHU.
3.4.3. binku Bynora GinkiB, IX BIACTUBOCTI, 3aCTOCYBaHHS, | Xapaxkmepu3yeamu IPOLECH T1IPOII3Yy, AeHaTypailii OLIKIB.
KOJILOPOBI peakiiii Ha O1IKu. 3acmocosysamu 3uanHs s BubOpy cnocoOy BHIBIEHHS OLUIKIB
(kcanTompoTeiHOBA Ta OiypeToBa peakilii).
3.5. CuHTeTHYHI BHCOKOMOJIEKYIsIPHI pe4OBHHMU i MoJliMepHi MaTepiajiu HA iX 0CHOBI
CunTteTnysi IToHsTTS TIPO TOMIMep, MOHOMED, elleMeHTapry | Kiacugikysamu momiMepu 3a LULIXOM OJCpKaHHsA (OPHPOMAHI, MTYYHI,
BHCOKOMOJIEKYJIAPHI | TaHKy, CTymiHb noiimepusauil. Knacudixamis | CHHTETHYHI);  BIZHOINEHHSM O  HarpiBaHHiS  (TEpPMOILIACTHYHI,
PEUOBHHM 1 BHCOKOMOJIEKYJIIPHUX PEUOBMH; CHOCOOW CHH- | TepMOpeakuiiini); OyqoBorO (JIiHINHHI, pO3TanyKeHi, CITIacTi).
TIOJIIMEPH1 Te3y BHCOKOMOJCKYISPHUX pedoBuH; Oymosa 1 | Ckradamu — pPIBHSHHA — peakiidi  moiiMepwsaimii 3 YTBOPEHHSIM
MaTtepiany Ha ixX BJIACTHBOCTI  TOJIMEpIB,  TEPMOIUIACTUYHI | HAHBAKIMBIIIMX IOJIMEpiB (IOJIETHIICHY, MOJIIPOIILIEHY, OTICTHPEHY,
MOJIiMepY 1 MJIACTMAacy Ha IX OCHOBI; IOHSTTS | IONIBIHUIXJIOPHAY, TeIIoHY, benondopmanbaeriqHIX CMOI,

OCHOBI

Ipo HATypaldbHi 1 CHHTETHYHI KaydyKH,
CUHTETHYHI BOJIOKHA, 3HAYEHHS IOJIMEpPIB Y
CYCIIIJIBHOMY IOCIIOAapCTBI Ta MOOYTI.

MOJI30IIPERy, OMi0yTamieHy, KalpOHY, JaBCaHy ).

PospisHamu c11ocoOu YTBOPEHHS BUCOKOMOJIEKYIIPHUX CIIONYK (peakiil
HoJIIMEpH3aIlii Ta MOJIiKOHACHCALTT).

IlopisHiogamu BIacTHBOCTI IPUPOAHUX (0aBOBHA, JILOH, HIOBK, BOBHA),
WTYyqHux (WTYYHUAM aneTaTHU# 1 BICKO3HMY IIOBK) Ta CHHTETHYHMX
BOJIOKOH (KaIIpOH, JIaBCaH).

Yemanoenroeamu  3B’S3KH MK BIACTHBOCT a 3aCTOCYBaHHIM

MOJIIMEPIB. 1

3.6. Y3aranbHeHHsI 3HAHDL NP0 OPraHivyHi CHoJIyKu
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Berarosnenus

IFCHCTUYHUX

3B’SI3KIB K PI3HHUMH  KjlacaMu

OpraHiuyHUX CIOJYK, MK OPraHIYHUMH Ta HEOPraHiuHUMH CITOTYKAMHE

Ilopignio6amu . .419H1 BIaCTUBOCTI OPTraHIgYHUX CIONYK PI3HUX KIIACIB.
Yemanosmosamu 3B°S3kH MK CKJIQIOM 1 XIMIYHUMH BJIACTHBOCTSIMU
OpraHi4HMX CIOJYK PI3HHX KJaciB, MK OPIaHIYHUMH Ta HEOPraHiyHUMU
CTNIOJIyKaMHM; TE€HETWYHI 3B 43KM MK OPTaHIYHUMHM Ta HEOpPraHiYHHMHU
CIIOJYKaMH.

Crra0amu pIBHSHHS peakiiif — B3a€MOIEPETBOPEHD OPTraHigHMX CHOIYK
PI3HMX KJIAciB.

4. O0uyucseHuda B XiMil

4.1. Po3p's3yBanHs QopMynu  and  oOYMCIEHHS  KiIbKOCTI | O6uucaroéamu BIIHOCHY MOJEKYISIPHY Ta MOJSPHY MAacH pEYOBUHHU;
3a/ad 32 XIMIYHUMH | PeYOBHHM, KUIBKOCTI YAaCTMHOK y TEBHIH | KUIbKICTh YaCTHHOK Yy TIIEBHIM KUIBKOCTI DPEYOBMHH, MACi PEYOBUHH,
dhopmynamu 1 Ha KUTBKOCTI PEYOBHHM, MaCOBOI YaCTKH eJleMeHTa | 00’eMi rasy; o6’em naHoi Macu abo KUIBPKOCTI PEYOBHHHM Tasy 3a H. Y.;
BHBEICHHS B CIIOJIYIN, BIAHOCHOI T'YCTHHH Ta3y, MacoBOl | BITHOCHY I'YCTHHY a3y 3a IHIIWM ra3oM; MacoBi Ta 00’eMHi (ams rasis)
dbopmyam conyky | (06'eMHOI) UYACTKM KOMIIOHEHTa B CYMIllll, | YACTKM PEUOBUH Yy CYMILI; CEpeTHIO MOJIIPHY Macy CyMiIlli I'a3iB; MacoBy
BUBENEHHS (POPMYNH CHOTYKM 3a MACOBHUMH | YACTKy €IEMEHTa y CHONyIl 3a 1i GopMyIoko.
YacTKaMH €JIEMEHTIB Yemanosniosamu ximiugy Gopmyny CHONYKHM 32 MacOBHMH YaCTKaAMHU
CJICMCHTIB, IO BXOJATH JO i1 CKIady.
4.2. Bupakenus Macosa yacTka po3urHEHOI PEHOBUHHU Obuucnogamu MacoBY YacTKy PO3UMHEHO! PEUOBHHU B PO3UMHI, Macy
KIJTBKICHOTO CKJIAIY (06’eM) po3UMHY Ta PO3UHMHHUKA, MaCy PO3UMHEHO! PEUYOBHHH.
pO3uMHY (CyMmiI) Buxonysamu ~ o04HMCleHHS O ~ HPUTOTYBaHHS  PO3YHMHIB 13
KPUCTaJIOT1IPATIB.
4.3 Po3p's3yBanns ANTOpUTMH DO3B'SI3KY 3amad 3a piBHSHHAM | Ob6yucniosamu 3a PIBHSIHHAM XIMIYHOI peakuii Macy, 00'eM (zst razy) abo

3a7a4 3a
PIBHSHHSIMU
peaxiiit

peaxiii; BLHHOCHUY BUXII NPOJYKTY peaKiil

KITBKICTh PEUOBHMHU peareHTy abo MPOAYKTY 3a BILIOMOIO MAacolo,
0o0’emMoM (mnsg raszy) abo KUIBKICTIO PEYOBMHH IHIIOTO peareHtTy ado
IPOIYKTY; BIIHOCHHUH BUXIJ TPOAYKTY PeaKilii.

Yemanosniosamu ximiany (GOpMyITy PEYOBHHH 32 KINbKICHUMHM JI@HHMHU
IIPO peareHTH 1 IPOAYKTH peaKiii.

Buxonyeamu 064nCNEHHS, SKIIO PEYOBUHU MICTATH HOMINIKYA ab0 HasBHI
B HAUTHUIIKY. '

Poze’azyeamu  xoMOiHOBaHI
QJITOPUTMIB).

3amaul

(noennapHs He Oinplne JIBOX
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Tabnuus po3YHMHHOCTI OCHOB, KHCJIOT, aM(pOTEepPHHUX IiApoKcuIiB i cosei y Boai 3a 20-25 °C

JIOJIATKH

Honu, na 1 : : L .
’Hd. || | N | LT Nat | KT M | ca? | B | AP | ot | Zo | M | Fer | B | PbY | Cu | N | Ag” Hg”"
THUCOLIIOE 1 ' ~ : : : B
croyka
OH 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 #
- ar 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
SO3~ | p p p p P p M M - - p M M - M — M H #
S_Of' 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
POf' p p M p p M H H H H M H H H # H H #
- CO5” dp p p P p M H H - - H H H - H # M M —
CH;COO™ | p p p| P p p P p p p p p p - p p p p p

YMOBHI MO3HAYEHHS: «p» — PEYOBUHA PO3YUHHA (PO34UHHICTD Gibiue 1 r peyoBuny y 100 r Bomm);

«M» — peuOBUHA MaIOpo3YrHHA (po3yuHHICTE — Bix 1 10 0,001 ry 100 r Bou);

«H» — peYOBUHA NIPaKTHYHO Hepo3yruHHa (po3unHHicTE — Merme 0,001 ry 100 r Boan);

«—» — PEYOBHHA HE ICHYE;
«#» — peuoBHHA ICHYE, alle Pearye 3 BOAOIO; il pO3UMHHICTS BUHAYNTH HE MOXKHA.

Pax akruBHOCTI MeTaJliB




Halinowupenimi Ha3Bh .a CKJIaJ JeSIKHX HeOPraHiYHUX pedo. fAH, CyMilield Ta MiHepaJiiB

Harinmomupenima Ha3Ba pedoOBUHHU

XimiuHa Gopmysna peyoBHHH abo

Hafinomupenima Ha3Ba PEIOBUHH

XiMiuna dopmysa peuoBUHE abo

abo cymimii KOMITOHEHTA (KOMIIOHEHTIB) CyMIIi abo cymimi KOMITIOHEHTa (KOMIIOHEHTIB) CyMiIll
KyxonHa (kam’stHa) ClTb NaCl Minsuit Kymopoc CuSO, - 5H,0
Kaycruyna cona, i1kuil HaTp NaOH 3airizHuM Kynopoc FeSOy - 7TH,O
Kanpnunosana cona Na,COs; I'ipka clib MgSO, - TH,0
Kpucramiuna cona Na,CO5-10H,0 ATTFOMOKaIEBUM TATYH KAI(SO4), - 12H,0
ITutHa (xapdoBa) cona NaHCO; ITepexuc BOIHIO, IEPTIAPOIIH H,0, (Boguuit po3uun)
Hartpiiina cenitpa NaNO; MoHa HACTOSHKA I, (criupToBm# po3UnH)
Kariiina cenitpa KNO;- Ha natupnnit cupt, amiayna Boga | NHi (BC nHuU# po3unH)
AwmiayHa cenitTpa NH4NO; XJI0pHE BalIHO CaCl(OCl), abo CaOCl,
Hamatup NH4Cl Pozunnne cxno Na;S10;
[ToTam K,CO3 KpewmHill (HaniBIpoBiAHUK) Si
Kpe#ina, Mmapmyp, BallHAK CaCOs3 KBapn, kBapiieBui HiCOK Si10;
Heramene sanno CaO I'muHa, rIHOo3eM, KaoJllH Al,O5 - 2810, - 2H,0
lamene BamHO Ca(OH), CkJ10 (BIKOHHE) Na,O - Ca0 - 6Si10,
Bansgna Bona Ca(OH), (BomuM# pO3YHH) Mauraxit (CuOH),CO;
Bopna xucnoTa H;BO; XJ0pHA BOAA Cl, (BomHu#t po3yuH)
Kopynn Al O3 bpomHua Boma Br, (Boguuit po3uun)
I'emarut (3ami3Ha pyna) Fe,O5 Beproserona ciinb KClOs
Marserut (3ai3Ha pyna) Fe;04 A30THa KUCIOTa HNO;
CBUHLEBHH CYypUK Pb;O4 CongHa KucnoTa HCl (Boguui#t po3unH)
Cipyana KuCJIoTa H,SO4 IInaBuKoBa KMCIOTA HF (Bognuit po3uuH)
OneyMm po3uun SO3 y H,SO4 JIgmic AgNO;3
T'inc CaS0O4 - 2H,0 MaprasiiBka KMnOy4
Anebactp CaSOy4 - 1/2 H,O Kap6b1n, kansiii kap6ig CaC,
Cyxuii iz CO; (TBepauit) ®ochopHUit aHTIAPUT P,0s
CipKOBOJICHD H,S IIpoctuii cynepdocdar Ca(H,POy), - Hs0F a8, - 2H,0
Cipunctuit ras SO, TlongiftHui cynepdocdar Ca(HaPOﬂj)’f{ HP@M; ,.l, XX
Yanuuit ras CO Ilpenumirat CaHPQ# /\‘2\?@5@/\ Y}%
I"a3, mo 3Becernsie, 3aKUC a30Ty N->O CeyoBHHaA CO(Nﬁé}zz / o %7 :
[TipuT FeS, Amodoc 5. '
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HalinomupeHimi Ha3BH Ta CKJaA AeIKHX OpPraHiyHHX PeYoBHH Ta cyMileii

Hadinmomupeniiia Ha3Ba peYOBUHHA 200

XimiyHa dopmyaa

Hattnommpenima Ha3Ba peYOBUHH

XimiyHa Gopmyia

CyMiri
OOJOTHMI ra3, pYAHUKOBUH ra3 CH, Kap0oJI0Ba KUCIOTa, PeHon Ce¢HsOH
1300yTaH (CH;3),CHCH; MIKPUHOBA KUCJIOTA 2,4,6-TpuUHITPOGEHOII
1307IEHTaH (CH3),CHCH,CH; MypaliHa KHCJI0Ta, dopmiaTHa KHCIOTA HCOOH
HEOIeHTaH (CH3)4C OIITOBA KHCJIOTA, alleTaTHa KUCI0Ta CH;COOH
1300KTaH (CH3);CCH>CH(CHs), POMioHOBA KUCI0TA, ponionatHa kucinora | CH;CH,COOH
METHJIEHORA IpyIlia —CHy— HaTpiil hopmiat HCOONa
niaprentym(l) aneTuneHig AgC=CAg Mardii gpopmiar, Mmaraivt gudopmiar (HCOO),Mg
TUHATPIN alleTUICHIA NaC=CNa HaTpiit anierar CH3;COONa
AUBIHLT CH,=CH-CH=CH, KaJIBIIH arerat, Kaiblii Alaerat (HCOO),Ca
130TpeH CH,=C(CH;)CH=CH, MOJIOYHA KUCIIOTA, JIAKTATHA KUCO0Ta CH;CH(OH)COOH
METHIXJIOPUT CH;Cl IaBlieBa KMCJIOTa, OKCaJlaTHa KUCIOTa HOOC-COOH
ETHJIXJTOPHU T C,HsCl JTUHATPIN oKcayiaT NaOOC-COONa
MPOTIIXJIOPHU] CH;CH,CH,Cl MeTHIhopMiaT HCOOCH;
130TITPOITLIX TOPHU I (CH3),CHCI eTridopmiart HCOOC,H;s
xy0podopmM CHCl; MeTHIaeTaT CH;COOCH;
fomodopm CHI; eTHJIalleTaT CH;COOC,Hs5
BIHUIXJIOPHU L CH,=CHCI HaTpi#i MeTHIaT CH3;0Na
METHJIOBHUH CIUPT, NICPEBHUN COUPT CH3;0H HaTpi¥ eTunar C,HsONa
eTUJIOBUH CIIMPT, BUHHUH CIUPT C,HsOH IIIFOKOHOBA KUCIOTa HOCH,(CHOH),COOH
OPOIUIOBUN COUPT CH3;CH,CH,OH copOiT HOCH,(CHOH)4CH,0H
130TIPOTIUIOBHUH CIUPT (CH3),CHOH caxapHa KHUCJIOoTa HOOC(CHOH),COOH
JUMETUIIOBHUH eTep CH;0OCH; KaJIbIIH caxapar C12H2041-Ca0
JIeTHIIOBUH eTep, A1eTUIOBHH edip C,HsOC,Hs [IIAH, aMiHOOITOBA KUCIOTA NHzCHzCOOH
MYpaIlIMHUN anbaeriz, GopManbaerig HCHO aJIaHIH, 0-aMiHOIIPOITIOHOBA KUCIIOTA MO
dhopmarin 36-37% pozura HCHO POKCHITIH (C&%{@N% ,90/,’7&
aneToH CH;COCH; KJIITKOBUHA

HITPOIJIIIEPUH, TPHHITPOTIIIIEpUH

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

(cﬁi?@n/ | NI *\%
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