Homarox Ne 9

JI0 Haka3y MinicrepcTa OCBITH 1
HAyKH, MOJIOZl Ta CIIOPTY YKpaiHu
Bix 14.07.2011 Ne 791

IIporpama nJist NpoBeAeHHS 30BHIMIHLOI0 HE3A/I€5KHOTO OLIHIOBAKHS 3 XiMil

IIporpama npusHadeHa s MPOBEACHHS 30BHIIIHBOIO HE3AJIEXKHOTO O HIOBAHHES 3 XiMii.

I'0/TOBHOIO METOFO IPOBEACHHS 30BHIMHBOTO HE3AICKHOrO OLIHIOBAHHA € 00'€KTUBHE Ta HEYIEPEIHKCHE OLIHIOBAHHA PiBHSA
HABYAIBHUX JOCATHEHB OCi0, fKi 3aKiHYWIA 3araibHOOCBITHIM HABUANBHHM 3aKiaj 1 BHSBWIA OaKaHHA BCTYIIUTH JO BHIIOIO
HaBYAJILHOTO 3aKJiafy Y KpaiHH.

30BHIIIHE HE3AICKHE OLIHIOBAHHS 3aNPOBAKEHO 3 METO 3a0e3NedYeHHs KOHCTUTYIIMHOTO MpaBa IPOMaisH Ha PIBHUIEA
JIOCTYII IO BHILOI OCBITH.

30BHINIHE HE3AIEIKHE OIIHIOBAHHS 3 XIMIl — CHOCi6 mepeBipKy:

® 3HaHHA YYHIMUI HANBAXKITHBIIMNX 3aKOHIB 1 TEOPIiH XiMii,

® BOJIOAIHHSA XIMIYHOIO MOBOIO, BMiHHA KOPUCTYBATHCS HA3BAMM 1 CHMBOJIAMH XIMIUHHX €/ICMEHTIB, HA3BAMHE MPOCTHX 1 CKIATHUX
PEYOBHH; ,

® BMiHHS CKIIaJaTh XiMidsai GopMyIH 1 pIBHSIHHS XIMIYHMX PEaKIlit, PO3B'A3YBATH PO3PAXYHKOBI Ta EKCIIEPUMEHTAJIBHI 3a1a4l;

® DO3YMIHHS 3B'S3Ky MDK CKIamoMm, GymoBoro, (iswusmmu i XiMi9HMME BIACTHBOCTAMM DEYOBHH, CIIOCOOAMH iX noOyBaHHA,
TaJIy3sMH 3aCTOCYBAHHS,

® 3HAHE IIPO HAWBAKIMBIII IPUPO/IHI Ta MITYYHI PEYOBHHH, iX 6y10BY, ciocobu H06yBaHHSA Ta raysi 3aCTOCYBAHHS,

© pO3yMiHHA HAYKOBHX OCHOB IIEBHHX XIMIYHHX BHPOOHHIITB;

© 00I3HAHOCTI 3 ACAKUMHE EKOJIOTIIHMMY NPOGIIEMaMK, TIOB'I3aHAMH 3 XiMI€I0;

® PO3YMIHHs POJIL XiMii y pO3B'sI3aHHI IIOOCAIBHIX IPOOIEM JFOACTBA.

Hporpanay JUI TIPOBEJEHHS 30BHINTHBOTO HE3AIEKHOr0 OLIHIOBAHHA 3 XiMii PO3pobiIeHO Ha OCHoBygI;IH %8 IIaJIBHI/IX
nporpam 3 ximii s 7—9 xnacis (K.: Ipmins: Ilepyn, 2005) Ta 10—11 xiacis 3araabHOOCBITHIX HanaJILHJ@ 3aﬁﬁ&“’ '
Mawunpigens, 2011), enexTpoHHi Bepeii SKHX po3Mimeno Ha odinitnoMy BeG-caiiTi MinicTepcTsa ocBit
(www.mon.gov.ua). , _

Ilporpama 11 IpoBeEHHS 30BHINIHLEOIO HE3AIEKHOT'O OLIHIOBAHHS 3 XiMii OpieHTyeTBC}I Ha JOCATE

plBHﬂ 3arajlbHOOCBITHEOI HII[FOTOBKI/I qulB 3arajlbHOOCBITHIX HaBYAJIBHUX 3aKJIaZHB HDI’I H5OMY.
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YYHAMH XIMIYHUX TOHSATH, 3aKOHIB, TEOP.., & ¥ OCMHCICHE BUKOPHUCTAHHS HuMM 3HAHB, (OPMYJIIOBAHHS OLIHHEX CyIKEHb,
BUSIBJICHHSI BJIACHO] ITO3MIIII Y PI3HUX XUTTEBUX CUTYAIisIX.

Marepian mporpaMu A OPOBEIEHHS 30BHIIIHBOTO HE3aJICKHOTO OIIHIOBAHHS PO3IMOJIICHO HA YOTHUPU TeMaTHU4Hi OJIOKH:
«3aranpra ximis», «Heopraniuna ximMis», «Opraziuna Ximis», «OO0UnCIeHHs B XiMii», SKi B CBOIO YepTry PO3IMOJIiIeHO 3a PO3AiIaMu 1
TeMaM#. Y KOXXHOMY pO3IiJii IepellideHo 3HaHHSI, IKUMHA MaloTh BOJOMITH YYaCHUKH 30BHIIIHEOTO HE3ATIEKHOTO OIHIOBAHHS.

Y mepeniky BUMOT, HaBeJeHUX Y KonoHml «lIpenMeTHi BMiHHS Ta CIIOCOOM HaBYAIBHOI MiSTBHOCTIL» ASTANBHO PO3KPUTO 0OCST
BAMOT JIO 3HaHb T4 YMIHB 3 KOKHOI'O PO3JUTY 1 TeMH. Y Iporpami sk MPOBEJEHHS 30BHIIITHBPOTO HE3AJIEKHOIO OLIHIOBAHHS 3 XiMil Y
2012 p. BUKOpHCTaHO HOMEHKIJIATYPY XIMIYHMX €JIEMEHTIB 1 PEYOBHH, & TaKOXK TEPMIHOJOTIIO, siki BiAnosigaote JCTY 2439-94:
EneMenTu ximiuHi, peqyoBUHH mpocTi. Tepminu Ta BusHadeHHsd. — K., Jlepxkcnoxuscrannapt YKpainu — 1994. [lporo cranmapry
Oyzie TOTPHUMAHO 1 B 3aBIaHHIX TECTY 3 XIMII.

Ha3ssu oprasiyuux CIONYK BiAmoBizaroTh octaHHIM pexomenpalisM IUPAC. I3 nanuM MaTepialioM MOXHA O3HAHOMUTHUCS B
HaBYAJIBHUX IOCIOHMKAX, sKi MaroTh rpud MiHicTepcTBa OCBITH 1 HayKd YKpaiHu (JUB. IiepeiiK PeKOMEHJ0BaHOI HaB4YalbHOI
JiTEpaTypHu). '

V nporpami 1Isi IPOBEAEHHS 30BHIIIHBOIO HE3aJIEKHOIO OIIHIOBAHHS 3 XiMil BUKOPUCTaHO CKOPOUYEHHS «H. y.» — HOPMaJbHI
ymoBH (Temmeparypa 0 °C, tuck 101,3 klTa abo 760 mm prt. cT.).

BiamosiiHo 10 MIXKHAPOJIHHX CTAHAApPTIB AJIS MO3HAYEHHS KITBKOCTI peHOBHHH MOXHA BUKOPHUCTOBYBATH JiTepH # abo v. s
MO3HAYEHHS TeIIOBOTO e(PeKTy peakilii CJiJi BAKOPUCTOBYBAaTH MO3HadeHHI «AH».

Ilig wac miATOTOBKM JIO HPOBEJIEHHs 30BHIIIHBOIO HE3ANEXKHOIO OLIHIOBaHHS 3 XIMIl PEKOMEHJOBAHO BUKOPHCTOBYBATH
JOBITHMKOBI TaOuIi, SKi HaBedeHO y Aojaarkax «Po3YuMHHICTH KHUCTIOT, coJed, OCHOB Ta aM(DOTepHUX TIPOKCUIIB ¥ BOAl 3a 20—
25 °C», «Psn akTUBHOCTI MeTaiiBy», «HaHmommpeHilll HAa3BU Ta CKJIaA JSAKHX HEOpPraHIYHUX PEUOBHUH, CyMiIed Ta MIHEpaliB»,
«HaiimommpeHiiti Ha3Bu Ta CKJIa] ASIKHX OpraHiyHUX PEYOBHH Ta cyMilrein», «Ilepernik pexoMeHI0BaHOT HABYATBHOI JIITEpaTypm».




Hasga po3miny,

3nanHA IIpeameTHi BMIHHSA Ta cnocofu HABYAILHOT AiSILHOCTI
n/n TeMH
1. 3araabHa ximist
1.1 Ocuogui ximiunl | [JoHgTTs pedoBuHa, ¢isuune Tino, marepian, | Cxradamu GOpPMyIH CHOIYK 3a 3HAYEHHIMH BAJICHTHOCTI €IEMEHTIB.
NoHATTA. PeyoBrHa | mpocTa pedyosrMHa (MeTall, HeMeTan), cKlalHa | 3anucysamu XiMidHi Ta rpadidsi (CTpYKTYpHi) QOPMYJIH PEYOBHH.
pedOBHHA, XIMIYHME eneMeHT; HainpiOimi | Pospizuamu disudni Tina 1 pevoBwHM; IPOCTI Ta CKNAAHI PEYOBHHEL
YaCTHHKH PEYOBMHH — QTOM, MOJIEKYNa, HOH | €IEMEHTH i NPOCTI PEUOBHHH; METANH | HEMETAN; aTOMH, MOJEKYIH Ta
(karion, amioH). Ckinaa pedoBHHM (AKicHHH, | oM (xaTioHu, amionu); i3Wumi Ta XiMidHI BIACTHBOCTI PEHYOBHHH,
KUIbKICHUH)., BaneHTHICTE XiMIYHOIO eneMeH- | Gi3H4HI ABHINA Ta XiMiuHI peakiil; HAMOPOCTINLY Ta ICTHHHY (QOPMYIH
Ta. XimiuHa (HalmpocTima, ictuHHa) 1 rpadid- | CroIyKy.
Ha (cTpyxTypHa) (opmymu. Dizuune sBwie. | Busnauamu BanCHTHICTE eeMeHTIB y GiHAPHUX CIIONyKaX.
Bimgnocni aroMHa i MONEKyISIpHA MacH, MOJLIp- | Ananizyeamu sxicHui (eneMeHTHHH) 1 KIIbKICHHI CKJIaJ] PEYOBHHH 3a 1i
Ha Maca, KUIBKICTh pedOBUHU. OIWHHMIN BUMI- | XiMITHOIO GOPMYIIOIO.
PIOBaHHS KLIBKOCTI PEYOBHHH, MOJIIPHOT MacH,
MOIISIPHOTO 00’e€My; 3HAYCHHS TEMIIEpaTypu i
THCKY, K1 BIJIIOBLJIAIOTH HOPMATBHUM YMOBaM
(H. y.); MonspHUN 00’em rasy (3a H. y.). 3akoH
ABoragpo;  umuciIo  ABOTanpo;  CepemHs
BIIHOCHA MOJICKYJIsfpHA Maca cyMiun rIasis,
noBiTps. Macosa yacTka eeMenTa y CIoIyLi.
1.2 XimivHa peaknis | XiMiuHa peakmid, cxeMa peakuii, xXimiuxe | 3anucysamu cxemu peakIiii, XiMidHi piBHSIHHSL.

piBHSIHHS. 3aKoHHM 30epeKeHHS MacH PEYOBHH
mig wac  XIMigHOI  peakmii, 00’ eMHEX
CHNIBBIJHOINEHEL rasiB y XiMiumilt peaxmii.
30BHIIIHI €QEKTH, IO CYMPOBOKYIOTE XiMidHi

peakuii.  ITIOHATTS  OKHCHHUK, BiIHOBHHK,
OKHACHEHHS, BITHOBJICHHS. TwIu XIMIYHEUX
peaxnii.  [IBuzakicte  xiMiuHOI  peaxilii.
Karanizarop.

Po3piznamu TANA peakiii 3a KiJbKICTIO peareHTiB i IpOAYKTIB (peakiui
CHONYYEHHs, pO3KIamy, OOMIHY, 3aMIIEHHS), 3MIHOIO CTYIEHS
OKHMCHEHHS €JIEMCHTIB (PeaKmii OKMCHO-BIIHOBHI Ta HE OKHCHO-BIAHOBHI),
TEIUIOBUM e()eKTOM (peaxiii eK30TepMiuHi, eHOTepMiuHi), HAIpAMOM
nepediry (peaxnii 000pOTHI, HEOOOPOTHI).

Busnauamu B OKUCHO-BITHOBHIl peaxiii OKMCHHK 1 BiTHOBHUK, IpOIeCcH
OKHMCHEHHS 1 BIIHOBJICHHSL.

AHanzs’yeamu BILJIMB KOHHGHTpaI_Ill peaFeHTIB BCJ'II/ILII/IHI/I HOBerHl X
KOHTaKTy, TEMIIEPaTypH, KaTali3aTopa Ha IIBHIIK]
3acmocogysamu 3aKOH 30EpeXeHHs MacH g
CXEMH peakilii Ha XiMiYHe PIBHAHHS. / /
Buropucmosysamu wmerton eneKTpOHHO%‘“
CXEeMH OKHCHO-BIIHOBHOI peaKIiii Ha XH\/@]H(I){%‘IES
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1.3 Heploanynuii saxon | Ilepiogmynnit 3ax. .. (cyuacne dopmymopan- | Pospisuamu B 1.opiomuuHili cHCTeMI nepioaw. IpynH, TOJOBHI Ta mobiuni
1 reploauyHa #s1). CTPYKTYpa KOPOTKOTO 1 JOBIOTO BapiaHTiB | MiArpymu; METaliuHi Ta HEMETAYHI €NEMEHTH 3a iX HOJOKEHHAM Y
CHCTEMA XIMIYHHX | NEpIONHYHOI  CHCTEMH; MepiofW, IpyIH, | NepiomudHil cucTeMi.
€JIEMCHTIB miarpynu  (ronoei, no6iyni). Ilopankosuit | Bukopucmosysamu iHGOpMaNito, 3axiaiery B HepioanyHil crHcTeMi, A
H. I Menneneesa | (aTomMHul) HOMEp €NEMEHTa, PO3MILUCHHS | BU3HAYEHHS THIy eleMeHTa (MeTaliuHui a0 HeMeTamunuil €JIEMEHT),
‘ METaliYHUX 1 HEMETATIYHUX €NIEMEHTIB Y | MAKCHMAalbHOIO 3HAYeHHs HOTO BAJICHTHOCTI, THIY HPOCTOI PEYOBHHH
IepIONMYHIA  CcHCTeMi, nepiofax i rpymax; | (Metanm afo HeMmeTan), XiMIYHOIO XapakTepy OKCHIIB, IiIpOKCHIIE,
JYyXKHI, JY)XHO3EMEINBHI, IHEPTHI eJNEeMEHTH, | CIONIYK eneMenTiB i3 ['iaporeHoM.
raJIOTEHH. Ananizyeamu 3MiHH BIACTHBOCTEH MPOCTHX pEYOBHH 3a/I€KHO Bif
PO3MIIIEHHS €IEMEHTIB y Mepiofax, Mirpynax, IIpu Nepexosi Bia OIHOTO
nepiofy KO IHIIOTO.
1.4 bynoga aroma Cxmaj atoma (40po, €lIeKTPOHHA 0005I0HKA). | Janucyeamy eNeKTpoHHI Ta rpadiuni Gdopmymm atomis i mpocTux HoHIB
IToHSATTS HYKIOH, HYKJLJ, 130TOIH, IpOTOHHE | eneMeHTiB Ne 1—20, aTOMiB HeMETalidYHUX eJIEeMEHTIB 2-T0 i 3-TO
YUCI0, HYKJIOHHE YMCIIO, OpOiTalb, €HEPreTHY- | MepioiB vV 30YIKeHOMY CTaHi.
Hi piBEHb 1 MJPIBEHb, CHAapeHuH 1 HecapeHu# | Buswauamu cxnan saep (KiIbKiCTh TPOTOHIB 1| HEHTPOHiB y Hykmimi) i
€NIEKTPOHHM, paiiyc aroMa (IPOCTOro HOHA); | eMEeKTPOHHUX OOOJOHOK (EHEpPreTHYHHMX pIBHIB Ta MiApIBHIB) aTOMIB
OCHOBHUY 1 30ymxenuii ctanu aroma. CyTHicTs | eaementis Ne 1—20.
ABUIla pagioakTuBHOCTI. Dopmu s- 1 p- | [lopisnosamu pafiycu aTOMIB 1 IPOCTUX HOHIB.
opbitanedi, posMmimenHs  p-opOirtanelt y | Ananisysamu 3MiHu pajiyciB aTOMIB y mepioax i miarpymax.
MPOCTOPI. IocninoBHICTE 3allOBHEHHS
€JIeKTPOHAMHU €HEPIeTMYHMX PIBHIB 1 IIAPIBHIB
B aroMmax eneMmeHTiB No 1—20, enexTpoHHi Ta
rpadiuai GopMynaH aTromiB 1 TPOCTHX HWOHIB
enemeHTiB Ne 1—20.
1.5 Ximiynui 38’130k | OcHOBHI TUIH XiMmiuHOTO 3B’A3Ky (HOoHHHMH, | Crriadamu eneKTpoHHI GOPMYNH MOJIeKys, XiMiuHi GOPMYIIH CIOIYK 3a

KOBaJCHTHUHN, BOJHEBHIL, METaTIYHUHN).
XapakTepUCTHKH KOBAJICHTHOIO 3B’SI3KY —
KpaTHICTh,  €HEPris, NOSIpHICTE.  Tumwm
KPHCTaJIYHKUX IPATOK (aTOMHI, MOJIEKYJIIpHI,
HAOHHI, MeTamiuHi); 3WIeKHICTE (Qizuunmux
BIIACTUBOCTEH PEYOBUHU BT TUITY
KPHCTaIlYHUX IpaToK. EnexrpoHHa (opmyna
MOJIEKYIH. EJIeKTpOHEraTHBHICTH €lIEMEHTA.
CryniHb OKHCHEHHS €JIeMEHTa B PEYOBUHI.

CTYIIEHSAMH OKHCHEHHS €JIEMEHTIB, 3apsiiaMy HOHIB.

Po3pisHamu BaIEHTHICTS 1 CTYITIHb OKMCHEHHSI €JIEMEHTA.

Obuuciosamu CTyTIiHb OKHCHEHHS eJIEMEHTA Y CIIONYIL.

Busnauamu KpaTHICTh, IOJSIPHICTH UM HENOJSPHICT: KOBAIEHTHOIO
3B’SI3KY MIX aTOMaMU.

IIpoeno3ysamu THTI XIMIYHOTO 3B’S3KY B RS




1.6

CyMimI peyoBHH.

Cymimi OmHOPIAH. PO3YMHU) TA HEOMHOPIIHI

Crnadamiu CXe.ad €NEKTPONITHYHOI OUCOLIAlil OCHOB, KHCIOT, CONEI;

Po3zyunu (cycrensis, emMmymnbcis, [iHa, aepo3ons). MacoBa | HOHHO-MOJIEKYIApHi  DIBHAHHA 32 MOJEKYTAPHHMH DIBHSHHSIMH |
1 00’eMHa (ang rasy) YacTKH DPEUOBHMHH B | MOJEKYJSIPHI PIBHSHHS 38 HOHHO-MOIEKYIAPHUMHU PiBHIHHSIMH.
cymimi.  Mertogu  posaineHHs  cymimed | PospisHsamu OJHOPIOHI Ta HEOAHOPLAHI CyMilmi pisHMX THIIIB; po36aBiIeHi,
(BlACTOIOBaHHS, QIIBTPYBAHHSA, NEHTPUGYIY- | KOHIIEHTPOBAHI, HACHWYEHI, HEHACHYEHI pPO3UMHM; eJEKTPONiTH it
BaHHsI, BUINAPIOBAHHS, MEPEroHKa). [IOHATTS | HEENEeKTPOIITH, CUIIbHI Ta ClabKi eleKTPOIITH.
PO3YMH, PO3YHHHHUK, PO3YMHEHA pPEYOBHHA, | BusHauamu MOXIMBICTE Hepebiry peakiii oOMiHy MiX €JIEKTPONITAMU B
KPHCTJIOTIAPAT, €JIeKTPONITHYHA JUCOINAIS, | PO3UMHI.
ENEKTPOJIT, HEENEeKTPOJIT, CTYMiHb eJeKTpo- | Ananizyeamu BINUB GyHOBH PEYOBHH, TEMIEPATYPH, THCKY (U1 raziB) Ha
JTiTHYHOI  amcouianii, HOHHO-MOJEKYJIpHE | IX PO3YHHHICTL Y BOJI; MEXaHI3MHM YTBOPEHHS HOHIB NPU PO3UYMHEHH] Yy
piBHsHHL. MacoBa  yacTka  PO3UYMHEHOI | BOJI eNeKTPOIITIE HOHHOT Ta MOJEKYISPHOI OYIOBH.
PE4YOBMHHM y PO34uHi. ByloBa MoJEKynu BOIM; | 3acmocosysamy 3HaHHs Al BUOOPY METOMY PO3JINIEHHS OJHOPIAHOI abo
BOAHEBHUN 3B’S30K Yy BOJI. 3abapBiieHHS | HEOJHOPIMAHOI CYyMILIl PEYOBHH.
1HIUKATOPIB (YHIBEpCAIBHOIO,  JaKMYyCy,
denondrareiny, METHUIOPaHXY) B KHUCIOMY,
TYy>)KHOMY 1 HEHTPaThHOMY CEPEIOBHIAX.
Peaxiiii 0OMIHY MIDK €JIEKTPOJIITAMH Y PO3UHHI.
2. Heopramiyna ximist
2.1. OcHOBHI KJIacH HEOPraHiYHEX CHOJYK
2.1.1. Oxcuau Busnauenns, Haszpu, kinacudikamis OKCHIIB, | Ckngoamu  XiMiuHI  (QOPMYNIHM  OKCHIIB, pIBHSHHS  peakmii, sxi

XIMIYHI BJIACTHBOCTI COJIETBOPHHX OKCH/IIB,
crnocobu 1oOyBaHHS OKCHJIIB

XapaKTEPU3yIOTh XIMIYHI BIaCTHBOCTI COJETBOPHUX OKCHIIB (B3aEMOMIA 3

BOJIOIO, OKCHIAMU, KHUCJIOTAMH, JyTaMH), CIIOCOOM MOOYBaHHS OKCHIB

(B3aeMognis MNPOCTHX 1 CKJIAJHHUX PEYOBHH 13 KHCHEM, pPO3KIaJaHHs

HEPO3YMHHHUX OCHOB, JESIKUX KUCIOT 1 CONeH Mijl yac HarpiBanHs).

Hasusamu oxcuan 3a iXHIMU XiMIYHUME GOPMYJIaMu.

Busuauamu GopMynu OKCHAIB ceped GOPMyI CIIONYK 1HIIUX BHBYEHHX

KJaciB.

Pospisnamu seconersopHi (CO, NoO, NO, SiO) # conersopri oxcumu

(KMCIIOTHI, OCHOBHI, aM<b0TepHi)

]Yopzemoeamu 32 XIMIYHUMH BIIACTHBOCTS QCHOBHI, KHUCJIOTHI Ta
IRe) OKCHIIIL

SAILY CIIEMEHTA |




OcHoBU

BusnaueHHs (3a_JpHE Ta 3 TOOITBIAY
€IEKTPOITHIHOT JIMCOIIaIit), Ha3BH,
kiacHdikallisg, XIMIYHI BIACTUBOCTI, CIIOCOOH
noOyBaHHS OCHOB

Crraoamu Ximi-_.i GOpMYIM OCHOB; piBHSAHHS peakiii, ski XapakTe-
PH3YIOTh XIMIYHI BIACTUBOCTI MYTIB (B32EMOMIS 3 KHCAOTHHMH OKCHIAMH,
KHCIOTaMH Ta COJMSMH B PO3YHHI) Ta HEPO3UMHHUX OCHOB (B3aEMOIIS 3
KHCIOTaMH, PO3KJIaMaHHs IT1/1 Yac HarpiBaHHs), cnocodu N00yBaHHA IyTiB
(B3aeMOlg DYXKHHUX 1 JIYKHO3EMENBHUX (KpIM Martiio) MeTaiis i3 BOAOIO,
OCHOBHHX OKCHJIB JIy’KHUX 1 JIY’)KHO3EMETBHHUX EJIEMEHTIB 13 BOJOK) H
HEpPO34MHHUX OCHOB (B3a€MOIis CoJiell 13 TyraMu B PO3YHHI).

Hazueamu 0CHOBH 32 IXHIMH XIMIYHUMH QOpMYyIaMH.

Busnauamu QopMmytn OCHOB cepen (GOpMyJ CIONYK IHIIMX BUBYCHUX
KJIACiB.

Pospiznamu po3unani (JiyrH) Ta HEPOZYMHHI OCHOBH.

Ilopisniosamy XIMIUH1 BJACTUBOCTI PO3YMHHHUX (JIYTiB) | HEPOIUMHHUX
OCHOB.

2.1.3.

Kucnoru

Busnayenns (3araibHe Ta 3 TOTJIALY
eJIEKTPOJITHYHOT JHCcOoIanii), Ha3BH,
knacudikamisg, XiMigHl BIACTHBOCTI, CrIOCO0u
J100yBaHHS KHACIIOT

Cxnaoamu  XiMiyHi  (OPMYJIM  KHCJIOT, PIBHJHHA  peaxuid, skl
XapaKTEePU3YIOTh XIMIYHI BJIACTHBOCTI KHCJIOT (B3a€MOMIS 3 MeTalamH,
OCHOBHUMHM OKCHJIAMH, OCHOBaMH T4 COJIIMH B PO3YMHI) Ta criocodu ix
no0yBaHHA (B3aEMOJIS KHCIOTHHX OKCHIIB 13 BOJOK, HEMETATB 13
BOJIHEM, COJICH 13 KHCIIOTaMH).

Haszueamu KUCIOTH 32 IXHIMHE XiMIYHIMH (QOPMYITaMH.

Busnauamu dopmynu xuciior cepei GOpMyN CIIOIYK 1HIDUX BHUBYEHUX
KJ1aC1B, BJICHTHICTh KHCIOTHOTO 3aJIHIIKY 32 (DOPMYIOK KHCIOTH.
Pospisnamu KUCIOTH 3a CKJIafoM (OKCHT€HOBMICHI, OE30KCHTEHOBI),
3MATHICTIO OO eNeKTPOMITHYHOI jucormiamii (CuiapHl, ciaabki) Ta
OCHOBHICTIO.

2.1.4.

Comi

Busznauenns (3araibHe Ta 3 MOIJSAY
eJIEKTPOTI THYHOT JIHCOIIAINT), Ha3BU,
Kiacudikaiis, XiMigHl BIaCTHBOCTI, CIIOCOOH
nobyBanHs conelt

Crnadamu xiMigHi (HOPMYITH CEepeNHIX Ta KHCIHX COJICH; PIBHSIHHS pe-
aKIif, SKi XapakTepHU3YIOTh XIMIYHI BIACTHBOCTI CepemHiX cojied (B3ae-
MO/ 3 METaJlaMH, KHCIOTaMK — XJIOPUIHOIO, CYIb()aTHO, HITPATHOIO,
JyTaMH, COJIIMH B PO34HHi) Ta criocobu ix nobyBaHHs (B3a€MOXIS KUCIIOT
i3 MeTajaMu, OCHOBHHX OKCHIIB 13 KHCITOTAMH, KHCJIOTHHX OKCI/I,I[IB 3
JyraMu, JYTIB i3 KUCIOTaMH, COJEH i3 KHUCIeTINiE—Ts

KHACNOTHUX OKCHIIB 3 OCHOBHHUMH OKCHﬂayﬂ( _
MeTanamu (peakiii 3AiHCHIOI0TE ¥ pOBI{I/IH.ﬁX:)\ N Saramn).
Hazueamu cepenHi Ta KUCII COJi 32 1XH1M¢DX4 AIHTMH, op \
Busnauamu GopMyiH CepeHix Ta KHC&IP}X-UJ;& ”m?g} ‘;&g:vﬂ :
IHIIMX BABYEHUX KJTaciB. = ‘\ St i /, S /

/

Po3pisnsimy 3a CKIIAJ0M Cepels vm&ﬁ




2.1.5 Amdortepui cnonyku | fAeume  am¢pote, .octi  (Ha  mpukianax | Ckradamu piBH...dd peakiliif, sKi XapaKTeph3yIOTh XiMiYHi BIACTHBOCT
OKCHZAIB 1 I'APOKCUAIB); XIMIYHI BIACTUBOCTI, | OKCHAIB 1 TiApoKcHaiB Amrominiio Ta [lMHKY (B3aeMOmif 3 KHCIOTaMu,
criocobu NoOyBaHHS aM(pOTEPHUX | JIyraMH) Ta crnocobu noOyBaHHs TiIPOKCHAIB Asmominiio i LluHky
T1APOKCHIIB (B3acMoOmisg COJEH LUX E€IEMEHTIB 13 JyraMH B pO3YHMHI, alroMiHaTiB i

IHHKATIB 13 KHCIOTaMH ).
2.1.6. | I'enernuHi 3B’ 43KH MK KJIacaMH HEOPTAHIYHUX CITOJIYK Cxnadamu PpIBHAHHS peaklidi MIDX HEOpPTaHiYHHMHU CIIOIyKaM¥ Di3HUX
KJ1aciB.
ITopisHogamu XIMIYHI BIACTUBOCTI OKCHUIIB, OCHOB, KMCJIOT, aM(OTEPHIX
T IPOKCHIIB, COJIEH.
Yemanoenosamu 3B’SI3kH MIK  CKJIQIOM 1 XIMIYHHMHE BJIaCTHBOCTSIMH
OKCHIIIB, KHCJIOT, OCHOB, aM(OTEpHHX TiAPOKCHIIB, COJEH; TreHeTHJHi
3B 3K MiX IPOCTUMH PEUOBHHAMM, OKCHIAMH, OCHOBAMHM, KHUCIOTAMH,
aM(GOTEPHHUMH TiAPOKCHIAMHE, COJLAMU.
2.2. MeraJiuni eJiemeHTH Ta ixHi cmoayku. Meranu
2.2.1. 3arasibHi BitomocTi | [TonoxeHHS ~ METalNiyHUX  €JEMEHTIB Y | BusHauamy MONOXKEHHS METATIYHUX EIEMEHTIB y HepiOUUHIl crucTeMi.
PO MeTaTiyHI nepioauyHii CHCTeMI; 0CcOoOMUBOCTI | Xapaxmepuzysamy METATIYHUAN 3B'S30K, MCTAIIUHI KPHCTATIUHI IPaTKH,
€JIEMEHTH Ta eJIeKTpOHHOI OyIOBH aTOMIB  MeTaliuHUX | (pi3W9Hi BIAaCTHBOCTI METAIIB.

MeTallk

€JIEMEHTIB; O0COOJUBOCTI METANIYHOTO 3B’ S3KY;
saraibHi (I3WYHI Ta XiIMIYHI BJACTHBOCTI
MeTalliB, 3arajibHI cnocobu 1x NOOyBaHHS; PAl
aKTMBHOCTI METAJIIB; SIBUIE KOPO3il, crocobu
3aXMCTy METaJllB Bl KOPO31l; CIIJIaBH Ha OCHOBI
3aji3a (4aByH, CTalb).

Pospisnamu MeTaniyHi Ta HEMETAIIYHI €NeMEHTH 32 eJIeKTPOHHOIO
OyIOBOIO aTOMIB.
Crknadamy €JICKTPOHHI (QOPMYIH aTOMIB METATIYHHX CIEMEHTIB —
Jlitito, Harpiro, Marnmito, Amowminito, Kamito, Kamerio, ®epymy;
PIBHSIHHS peakUiff, SKI XapaKTepU3YIOTh XiIMIYHI BIACTHBOCTI METayiiB
(B3a€MOZIst 3 KMCHEM, TAIOTEHAMH, CIPKOIO, BOJOK), POIYMHAME KECIOT,
AyTIB Ta conell) i cmocobu 1x noOyBauHs (BIMHOBIEHHS OKCHIIB KOKCOM,
xapOoH(Il) okcumom, BomHEM, MeTanoTepMist (aIIOMOTEPMIst)), PiBHSIHEIL
peaknii, sxi BinOyBarOTHCS i YaC BUPOOHUIITBA YaBYHY 1 CTali.
TosacHwoeamu 3aeXKHICTh XIMIYHOT aKTUBHOCTI METAIIB BiJ €1eKTPOHHOL
OyZoBH 1X aToOMiB; CyTh KOpO3il METaniB; XiMiuHi IIEPETBOPEHHS IIiJ Yac
BUpPOOHUIITBA YaBYHY 1 CTaJII.
IIpoznosyéamu MOXKIUBICTE mHepediry ,;
BOJIOK), PO3UMHAMM KUCIIOT, COJIeH, HYFIB/\A\' \uwm PRGN
& ~




2.2.2 JyxHi Ta XiMI4Hi BIACTUEBO.... HATPilO, Kawliio, MarHito, | Xapaxmepusys.....u nonoxenHs Harpito, Kamiro, Marnito, Kambmio B
JIY’)KHO3EMEJTbHI KalbLiko; Ha3BU Ta (GOPMyITH HANBAKIHBIMIKX | Hepioanuniil cucrtemi, (Gizvudi BIACTHBOCTI HATpilo 1 Kaiio, Margiro i
€1eMEHTHU CHOJIYK JTY)KHUX 1 JTyXKHO3EMENbHUX ENEMEHTIB; | Kalbllilo, BHIH TBEPHOCTI BOAM — TUMYAcOBY, abo KapOoHATHY;
3acTocyBaHHS  crnoiayk  Harpiro, Kamiro, | mocTifiHy, 3arajipHy; 3acTocyBaHHs oOKcumiBp Marnioo 1 Kanbliio,
Marniro, Kanpuilo; ximiuni ¢opmynu i Hassu | rigpoxcuais Hatpiro, Kaniro, Marwiro i Kansiro.
HalBOKIMBININX KaJiAHMX NOOpMB; TBepaicTh | Criadamu enexTpoHHi ¢Gopmynn artomis i #owis Hatpiro, Kaiiio, Mar-
BOJIH. gizo, Kanbiiro; piBHSHHS peakiiif, siki XapakTepU3yIOTh XiMiYHI BIACTH-
BOCTI HaTpilO, Kalilo, MarHiro, Kaiblliio (B3a€MOIis 3 KUCHEM, raiore-
HAaMH, CIPKOIO, BOZIO0I0), OKCHJIB 1 rimpoxcuais Harpiro, Kaniro, Marsio,
Kanpniro; piBHSHHS peakilifl, SKi BUKOPHCTOBYIOTH JJISl 3MEHIIIEHHS abo
YCYHEHHS TBEPJOCTI BOAM (KHI ATIHHSIM, JIOJJABAHHIM COIU abo BarHa).
2.2.3. ATroMiHIH XIMigHI BIIACTHBOCTI, nobyBaHHS ra | Xapaxmepuzyeamy TOJOXKEHHA AJIOMIHIIO B TUEPIONUUHIN cHCTEMI,
3aCTOCYBAHHs aJIOMIHIIO; Ha3BH Ta (QOpMynH | Gi3uyHI BIACTHBOCTI AaNIOMIHIIO, OKCHIY Ta TiAPOKCHIY AJOMIiHIIO,
HaBaXTUBIIINX CHOJYK AJIIOMIHIIO. 3aCTOCYBaHHS ATFOMIHIIO.
‘ Crnadamu eNeKTpoHHI (QopMynn atoMa i HoHa AJHOMumo PIBHSHHS
peakIiil, K1 XapaKTepu3ylOTh XIMiUHI BIACTUBOCTI aTFOMIHII0 (B3acMOIis
3 KHCHEM, rajJOreHaMH, CIPKOIO, PO3YMHAMH KHCIIOT, JYTIB Ta Cojel),
aM(QOTEpHICTE OKCHAY Ta TIIPOKCHAY AJroMiHilo (B3aemomis 3
OCHOBHHMH Ta KHCJIOTHUMH OKCUJIAMH, KUCIOTAMHE Ta JIYTaMH).
2.2.4. Depym XiMiyHI BIaCTHBOCTI Ta HoOyBaHHsA 3ami3a; | Xapakmepusyeamu nonoxenns OepyMmy B nepioaudsii cucremi, Gpisuuni
Ha3BH Ta (QOpMYIH HaWBaXIMBIIIHMX CIOIYK | BIACTHBOCTI 3aJii3a, OKCHAIB 1 riapokcuaip PepyMy; 3acTOCYBaHHS 3aliza
@epymy; 3acTOCYBaHHs 3aili3a Ta CUOJYK | Ta croiyk depymy; disiomoriuny pos #oHiB epymy.
Depymy. Cknaoamu enexTpoHHY Gopmyny aroma DepyMy; piBHIHHS peaxiil, sxi
XapaKTepU3yIOTh XIMIUHI BAACTHBOCTI 3aliza (B3a€MOIA 3 KHCHEM,
XJIOPOM, CIPKOIO, BOJSHOIO TIapOI0, PO3YMHAMHM KHCIOT Ta COlNel,
PKaBIHHA), OKCHAIB i rigpokcunis Pepymy (B3aeMoIis 3 KHUCIOTAMH),
conmeii Depymy (B3aeMOMIA 3 PO3YMHAMH JIYTiB, KHCIOT, COlei),
B3aemonepeTBopeHHs cnonyk Oepymy(ll) 1 Gepymy(IIl).
2.3. Hemeraaiuni enemenTs Ta ixui cnonyku. Hemeraan
2.3.1 ["asorenn Ximigni Gopmyau dropy, xnopy, 6pomy, #oay; | Crkradamu piBHSHHS peakiliit, XapaKTepHiX _JUIs xnopy (B3a€MOIL1H 3

XiMigi  QopMmynM, HazBM Ta  Qi3uuHi | MeTanaMu, HeMeTanaMmM, BOJOI0), Tin ,w-" 1 XJOpUOHOL
BIIACTHBOCTI HaWBaXTHBIIIHAX CIIOJIYK | KHCJIOTH (B3aEMOJIsSl 3 MeTallaMH, oghH gBHgM‘* [, OCHOBAaMH,
rajoreHie (TiZpored XJIOPUAY, TaJOreHiNiB | aMDOTEpHUMH CIIONYKAMH, COJSIM 9 "'\, B 0 no0yBaHHS
METAIYHUX €JEMEHTIB); CHocoOU JOOYBAaHHS B | MiApOreH XIOPHIY B NaGOpaTopii. A%
1aGopaTopii Ta XIMIYHI BIACTHBOCTI TiIPOreH Hopzemoeamu XlMl‘IHy aKTI/IBHICTB ajior I%f} ég
XJIOPHAY 1 XJTOPUIHOI KHCIOTH; HalBaXKIMBimIi HE/xmopy  (AK




ranysi  3aCTOCYb..HS  XJIOpPY,  TiApOreH
XJIOpHIY, XJOPUAHOI KUCIIOTH; SKICHA PEaKIlis
JUISl BUSIBIICHHS XJIOPHI-10HiB.

OKHUCHHKA, Y wAPOOHMUTBI OpraHiuHUX 1 HEOPraHiYHUX pEUOBHH),
TiApOreH XJIOPHIY, XJIOPHUAHO! KUCIOTH (Y BUPOOHMIITBI ILIACTMAC, IS
no0yBaHHA XJIOPUJIB), XJIOpUAIB (HATpifi XIOpHIY Xap4oBO1
NIPUNpaBH, JUIA 10OYBaHH: XJIOPY, HATPiIO, HaTPi# TiAPOKCHULY, COIM).
3acmocosysamu 3HaHHS 1511 BUOOPY CrIoco0y BUABICHHS XJIOPU/I-I0HIB ¥
PO3YMHI.

9%}

Oxcuren 1 Cyasbyp

XiMigal GopMynE KHCHIO, O30HY, CIpKH Ta
HaMBaXJMBIIKX  cmonyk — Okcureny i
Cynedypy; ¢13M4HI Ta XIMIYHI BIACTHBOCTI
KHCHIO, O30HY, cipku, okcumiB Cynsdypy,
cynbhaTHOI KHCJIOTH, CYabQariB;, crocobu
I00yBaHHS KHCHIO B 1abopaTopii;
HaWBaXNMBII Tany3l 3acTOCYBaHHS KHMCHIO,
O30HY, CIpKHM, CyJIb(aTHOI KHCIOTH Ta
cynpdariB; fKICHA peakuiss I BUSBICHHS
Cynb(har-10HIB.

Crknadamu pIBHSHHS peakiil, XapakTepHHX [UIsi KUCHIO (B3aeMOJis 3
MeTalaMH, HeMeTalaMHM, CIIOJyKaMH HEMEeTaTiUHHMX eJNEeMEHTIB 3
['igporenom), CIpkH (B3a€MOJiid 3 MeTalaMH, NCIKHUMH HeMeTalaMu),
okcuniB  Cynedypy (B3aemMomiss 3 BOIOK, OCHOBHMMH OKCHIIAMH,
OCHOBaMH), CyibbarHol KHCIOTH (B3aEMOJIsA 3 MeTajlaMu, OCHOBHMMH
OKCHJAaMHU, OCHOBaMH, aM(OTEPHUMH CIOJIYKaMH, COJSMH); DPIBHSHHS
peaxiiiii noOyBaHHS KUCHIO B 1a00paTopii, YTBOPEHHS 1 pO3KIay O30HY.
Iopisniosamu cxian, XIMIi9HY aKTUBHICTh KHCHIO H O30HY.
Xapaxmepuszyeamu HaUBOXKIUBINI Taly3l 3aCTOCYBaHHS KHCHIO (SK
OKHMCHHKA), 030HY (3HE3apakeHHs BOAM), cipku (n00yBaHHS CynbharHol
KMCJIOTH; BUPOOHMLTBO I'yMM, CIPHHKIB, NPOTU3ANAaNbHUX INPEHapaTiB,

KOCMETHYHHX  3aco0iB),  cyubpatHol  xuciotd  (BHPOOHHUIITBO
MIHEepalbHUX HOOPHUB, BOJIOKOH) Ta cynbdariB (rinc — y OyaiBHUITEI,
MEJULMH]; MITHHR Kynmopoc — aiisg OOpoThOM 31 MIKIZHAKAMH DPOCIIHH,

NIPOTPABICHHS ACPEBUHMN).
3acmocogysamu 3HaHHS IS BHOOPY crocoOy BHSABAEHHS KUCHIO Ta
cynbdaT-10HIB (y pO34YUHI).

w
[O%]

Hitporen 1 ®ocdop

XimiuHi hopMmynu a3o0Ty, OLIOT0 1 YEpPBOHOIO
docdhopy, HaliBaxnuBImMUX croayk Hitporeny
1 @ochopy; bi3UUHI Ta XIMIUHI BJIACTHBOCTI
asory, Oimoro 1 wuepBoHoro docdopy,
HiTporeu(Il) oxcuay, wirporen(IV) oxkcunay,
bochop(V) okcumy, aMOHIaKy, CoJiell aMOHIIO,
HITpaTHOI KWCJIOTH, HITpaTiB, optodochaTHOl
KUCIOTH, opTodocdarib; crnocodu moOyBaHHS
aMOHIaKy, HITpaTHOI Ta OpTohochaTHol KHCIOT
y  naboparopii;  HaWHBRXJIMBIMI  Talysi
3aCTOCYBaHHS a30Ty, aMOHIiaKy, HIiTpaTHOL
KHCIOTH, HITpaTiB, opTodochaTHOl KUCIOTH,
oprodocdaris; AKICHI PeaKuil IJIA BHABICHHS
HOHIB aMOHiI0 Ta opToocdaT-ioHiB.

Cknadamu pIBHIHHA peakIliff, XapakTepHuxX st asory i (ochopy
(B3aeMozis 3 METalIaMHM, HESIKUMK HeMeTalaMH), aMOHiaky (B3acMOmid 3
KHCHEM, BOJOIO, KUCJIOTaMHM), CONel aMOHit0 (B3aEMOIs 3 JyraMmu,
COJIIMH), HITPATHOI KUCIOTH (B3aEMOJiS 3 MeTaJlaMd, OCHOBHUMH
OKCHJaMH, OCHOBaMH, aMQOTEpHUMH CIOTyKaMu, coyisMu), HiTporen(IV)
oxkcugy Ta Qochop(V) oxcmay (B3aemonis 3 BOXOIO, OCHOBHHMH
OKCHJIaMH, OCHOBaMH), opTodocdaTHol KUCTOTH (B3aEMOIIA 3 METAIAMH,
OCHOBHUMM OKCHUIAMH, OCHOBaMH, COJISMH); p;g FHE_ Peaklil, ki
XapaKTE€PH3YIOTh B3A€EMOIEPETBOPEHHS] cepeﬂaiﬁcﬁ{ i

plBHﬂHHﬂ peakii Telequro pozxna;xy/ B ek

%

peaxiriii moOyBaHHS aMOHIiaKy, HlTpaTH
rabopatopii.
Xapaxmepuzysamui - CKIE
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(4epBOHOTO 1 v..f0r0 Gochopy), HaWBaXKIMBIII Tady3l 3acTOCYBaHHS
asoTy (BUpOOHHLTBO aMOHIaKy, CTBOPEHHS HM3BKHX TEMIIEPATYD),
aMoOHiaKy (noOyBaHHA HITPaTHOI KHCIOTH, BHPOGHHULTBO H0OpUB,
HAITATUPHOTO  CIMPTY), HITPaTHOI KHCIOTH (BUPOGHMUTBO HOOPHUB,
BAOYXOBHUX PEYOBUH, HITPOTEHOBMICHUX OpPraHiuHUX CIOJYK), HITpaTiB
(BupoOHULTBO T0OPHB, BHOYXOBHX DPEYOBHH), OpPTO(POCHATHOI KHCIOTH
Ta opTodocdaris (BUpOOHUIITBO TOGPUB).

Ilopieniogamu XiMiYHy aKTHBHICTB 30Ty, 4epBOHOro 1 Gioro gochopy.

3acmocosyeamu 3HaHHSA NI BHOOpY CIIOCOOY BHSBIEHHS aMOHIaKy,

HOHIB aMOHIO Ta opTodocdar-ioHis (y po3unHi).

OpraHiyHi CTIOIYKH.

2.3. Kap6on 1 Cuminii ITpocti  peuoBuHu  Kapbomy; amcopbuis, | Cxradamu piBHSHHS pPEakiil, XapakTepHUX JUII BYIJIEIIO 1 CHIIIIFO
ancopOiitai BJIACTHBOCTI aKTHBOBAHOTO | (B3aEMOJIisl 3 aKTHBHUMH METaJlaMH 1 HEMeTaIaMu, OKCHIaMHA MeTaTiqHuX
BYTiULSL, XiMiuel (opMyIn HaliBaxknuBimmx | eneMmenTiB), kapOou(Il) oxcumy (B3aeMomis 3 KHCHEM, OKCHIAMH
cnonyk Kapbony 1 Cuminiro; ¢i3uusi Ta | MeTamiuaux exemenTi), kapbou(IV) oxcuny (B3aeMOis 3 BOJOIO, OCHOB-
XiMi4HI ~ BIACTHBOCTI  BYIJICLIO,  CHJIIIO, | HUMH OKCHJAMH, JTyramu, Byrienem), cuminin(IV) oxcuny (B3aeMozis 3
okcuais Kapbomy, xap6onartis, cuminii(IV) | ocHOBHUME OKCHIAaMU, JyraMu); PiBHSHHS PEakiliii B3a€MOIIEPETBOPEHHS
OKCHIy, CHJIIKATHOI KHCIOTH, CHJIKATIB; | CEpelHIX 1 KHMCHUX KapOOHATIB, TEPMIYHOrO DO3KIaay KapOoHaTiB i
cocobun  moOysauns oxkcumis  KapGony B | rizporenkapOoHartis, JoOyBaHHS okcuaiB KapOony B nabopatopii.
1aboparopii; HaNBaXTHBIIIL raiysi | Xapaxmepusysamu cknaf, OynoBy 1 (i3M4HI BIACTHBOCTI NIPOCTHX PEUO-
3aCTOCYBaHHA ajiMasy, rpadiTy, aktusoaHoro | BuH Kapbony (rpadir, anmas, xapbin), HafBaxIuBinm rauaysi 3acTocy-
Byrimid, oxcumis  Kapbomy, kapOonaris, | BanHs anMasy (y pizanphux i nurnidyBaibHUX iHCTpyMeHTax), rpadity (y
rizporenkapbonaris, cummii(IV)  oxcmay, | BHpOOHHIITBI ONIBIIIB, ENEKTPO/IIB), AKTUBOBAHOIO BYIId (B MEJUIMHI,
CUJIKATIB; SAKICHI peakuii [g BUABAGHHS | y HPOTHTrasaX, IS OUMINCHHs Boau), okcuais Kapbory (CO sx BimHOB-
KapOoHaT- 1 CHIIIKAT-10HIB. HuK, CO; — y BUPOOHHIITBI COMH, ITYKpPY, FA30BaHUX HAITOIB, HAIIOBHIO-
Bay BOTHETACHHKIB), HATPiH rigporeHkapGoHaTy, kapGoHaris Kanbino Ta
Hatpiro, cumini#i(IV) oxcumy (BHpOOHHITBO CKna, OyIiBENLHMX Marepi-
aliB), CUIKATiB (CKIagoBl IEMEHTY, KepPaMiKu, OPIENTHH, PIKE CKIIO).
3acmocosysamu 3HaHHA U1 BHOOpY crocoby BussieHHs kapOon(IV)
OKCHIy, KapboHaT- i CHIKaT-10HiB (y po34nHi).
3. Opramqﬂa Ximist
3.1 Teopetuyni ocHoBu | HalfBaxnuBimii eleMeHTH-OpPraHoOreHH, opra- | Buswayamuy HaiBasTUBINI eleMeHTH- -OpraHOreLL:
OpraHigHol XiMii HIYHI CIOJYKHM; MPUPOAHI Ta CHHTETHYHI P03pz3H}zmu 38 XapaKTepHUMHU 03HaK




MounekynspHa 0Oy, .Ba Opradiudux CIIOJIYK.
XIMIYHHH 3B’430K Yy MOJIEKYIAX OpraHidHuX

CIOJIYK:  €Heprig, [OBXHHA, [POCTOpOBa
HaPAMIICHICTh, MOJSPHICTb. G-3B’SI30K 1 7T-
3B’s30K. OpuHapauit, KpatHi (MoABIMHUH,

IOTPIHHUE), apoMaTHUHUH 3B’ I3KU.

Xapaxmepuszy6e..au  KpaTHICTh,  HOJIPHICTL  ab0  HEMONAPHICTE
KOBAJIEHTHOIO 3B’ 43Ky B MOJIEKYJIaX OPTaHiYHUX CIONYK, G- 1 T-3B 430K
3a CII0COOOM YTBOPEHHS.

[lopisniosamu onUHApHI, TOJBINMHI, MOTPIMHI Ta apoMaTH4YHi 3B’I3KH 32
€HEPricro 1 JOBXUHOIO Ta IIPOCTOPOBOIO HAIIPSMIIEHICTIO.

Ananizyeamu  peakuifiHy 3JaTHICTh OPTaHIYHHX CIIONYK i3 pi3HUMHE
THIIaMU 3B SI3KIB.

I'i6punuzanis enekTpouuux opOirtaneit aroma
Kap6ony; Sp3 -, Sp°-, Sp-TiOprau3amii.

Busnauamu Tund ribpupusamii Ta OPOCTOPOBY OPIEHTALIIO TiOPHIHHX
CIEKTPOHHKUX opbitanedi atoMiB KapOoHY B MoOJeKylIax OpraHiddamx
CHOJIYK.

Kiacudikaiiis opraniqHux Cronyk 3a 0yHOBOIO
KapOOHOBOTO JIaHLIOra 1 HasIBHICTIO
XApaKTEPUCTHYHUK ((PYHKITIOHATBEHUX ) TPYIL.

Knacughikysamu opranigni cronykd 3a 6yI0Bow KapGOHOBOIO NaHIKOra
Ha HacHucHI BYIJIEBO/IHI allMKIIYHOI OYXOBH — alKaHH, HEHACHYEHI BYT-
JICBOZHI AMKIIYHOI Oy/NOBM — allKeHW, ANKiHW; IUKIHYHI BYIJIEBOIHI —
[UKIOAIKAHM T4 apeHH; 3a HagBHICTIO XapaKTepUCTHUHMX ((yHKIio-
HaJbHUX) TpYyHN Ha CIHPTH, (CHOJN, TaJIOTeHOANKAHH, AalbIeriiH,
KapOOHOB1 KHUCJIOTH, €CTEPH, aMiHH, aMIHOKHCIOTH. '

SIBHINe TOMOJIOTII; TOMOJIOTH, TOMOJOTIYHHK
psiA, roMoJioriyHa pizHuig. Kinacu opraHigHuX
CHOJIyK. 3arajpHl (OPMYIH TOMOJOTIYHUX
PSIIB 1 KJACIB OPTaHIYHUX CIOIYK.

Buznayamu roOMOIOTH BYTJICBOIHIB Ta IX MOX1AHUX.

Po3pizHamy TOMOJIOTTYHI DS 1 KJIACH OPTaHivHMX CIOIYK.
Yemanosniosamu  BiANOBIIHOCTI MK HPEACTABHUKAMH TOMOJIOIYHEX
paAiB Ta iX 3araJbHUMHU (QOpPMyJIaMH, KlacaMH OPTaHivyduX CIIOAYK Ta IX
XapaKTepHCTUUYHUMY ((QYHKINIOHAIEHUMHE) TPYIIaMU.

[TonaTTs NEpBHHHUY (BTOPUHHUH, TPETUHHUM,
4YeTBepTUHHUK) atoMm Kapbony.

Busnauamu y MOJIEKyNaxX OPraHIUYHHX CIIOJIYK Pi3HOI OyA0BH NEPBUHHMIA,
BTODHHHUM, TPETHHHUH, yeTBepTUHHNHN atomu Kapbony.

HoMenxknaTypa oprasigaux CroIyk.

Hasuéamu  opragiuHl CHOJNYKM 33 CTPYKTYpHUME  (DOpMyIaMu,
BUKOPUCTOBYIOUM HoMeHKTaTypy ITUPAC.
Cknaoamuy CTpyKTypHi GOpMyIu OpraHivyHuX CIIONYK 3a Ha3BaMH 3TLIHO 3

HoMeHknarypoio IUPAC.

JBuuie i3omepii, i3omepu, CTpPyKTypHa Ta
IIpocTopoBa (reoMeTpuuHa, abo yuc-mparc-)
130Mepis.

Busnauamu 130MeEpHU 3a CTPYKTYPHUMH (OPMYIIaMH.

Pospisnamu CTPYKTYpHI Ta IIPOCTOPOBI (reoMeTpuyHi, abo yuc- 1 mpanc-)
i30MepH.

Yemanosnwsamu BIIMIHHOCTI MDK 130Mep T
1 KITBKICHHM CKIIAZIOM, OYTOBOKO MOTEKYH N * it
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BzacmHuit BmiuB . .omiB abo rpym aroMis y
MOJIEKYJIax OPraHidHUX CIIOJYK.

Yemanosarosan... 38’5130k MK GyAOBOIO 1 BIACTUBOCTSME OPraHIgHHX
CHONYK 3 YypaxyBaHHSM IIEPEPO3OMNITY CIEKTPOHHOI TYyCTMHH Ha
NPUKITAZax NpoIeHy (IIpHeNHAHHsS TaJOT€HOBOAHIB Ta BOAM 3TIMHO 13
npasuiioM B. MapkosuHKOBa); CUPTIB (OMIOHICTE [0 KUCIOT); PEHOITY
(KHCIIOTHI BIACTHBOCTI, 3AATHICTh JO PEaKUiH 3aMillleHHs Y GEH3eHOBOMY
KiNbMi); HAaCH4YEHHX OJHOOCHOBMX KapOOHOBMX KHCIIOT (KHCIOTHI
BIACTHBOCTI), aMiHIB (OCHOBHI BJIACTHBOCTI, 3[ATHICTH aHUIHY 1O
peaKiii 3aMileHHs y 6EH3EHOBOMY KiJIbIi).

Ananizyeamu Ximigny OynOBY OpraHIYHHX CIOJIYK, BHUKOPHCTOBYIOYH
OCHOBHI 11oJ10xeHHs Teopil O. byTieposa.

IIpoenosysamu peakuifiHy 34aTHICTH OPraHIYHUX CIIOJYK, BUKOPHCTOBY-
{0YH TOHSTTS PO B3AEMHMH BILIUE aTOMIB 400 IPyIl aTOMIB Y MOJIEKYJNAX.

Kitacudikamis XiMI9HIX peakiiii B OpraHidHii

Knacugixysamu peakmil 3a y4YacTIO OPraHiuHMX CIIONYK (3aMilllenHs,

BIIACTUBOCTI, crocobu JoOyBaHHS, 3aCTOCY-
BaHHS.

ximii  (peaknil HOpuUeAHaAHHS, 3aMilIEHHS, | IPUEAHAHHS, BIANCIUICHHS, i30MepU3ari).
130Mepu3artii). Yemanoeniosamu 38°43K4 MIK OYZOBOIO MOJICKYJl OPraHIYHHX CIIOIYK Ta
X 3/IaTHICTIO BCTYIATH B peakilii HEBHOTO TUILY.
3.2. Byraepoani
2.1. Ankanu 3aranpHa QopMyna ankaHiB, iXx HOMeHKnarypa, | Hasusamu meprri 10 mpefcTaBHUKIB TOMONOTIYHOTO POy alKaHIB 3a
130Mepis, OymoBa MOJEKYJ, PI3MUHI Ta XIMidHl | HoMeHKIaTypor IUPAC.

Crxraoamu MONEKYNApHI Ta CTPYKTYpHI (GOpMyIH aiKaHiB, pIBHAHHA
peaxiiif, W0 XapaKTepU3YIOTh XIMIYUHI BIACTHBOCTI ANKaHis (peakilis
3aMIIeHHsT Ha MPHUKJIaI XJIOPYBAaHHS METaHy, MOBHE OKHCHEHHS aTKaHiB
abo 4acTKOBE OKHCHEHHA METaHy, TCPMIUHUE PO3KIad METaHy, KPEKIiHT,
130Mepu3alis alKkaHiB), 7abopaTopHuil crnoci6 noOyBaHHA METaHy.
Iosacnweamu spune sp -riOpuau3ailii eIeKTPOHHUX OpOiTalel aToMiB
Kapbony B MoeKyIax ankaHis.

Iopieniweamu Gi3UYHI BIACTHBOCTI aJKaHIB HA NPHKIAAL 1X TeMIeparyp
KHITIHHS 1 [JIaBJICHHS.

Obrpynmogyeamu 3anexHiCTh MK arperaTHHM CTAHOM 38 HOPMAalbHHX
YMOB, TeMIIEpAaTypaMH IUIABICHHS 1 KHIIHHS alkaHiB Ta ix Bi,I[HOCHOIO
MOJIEKYIIIPHOX0 MACOI0; 3ITaTHICTh ANKAHIB Jlo-PEaxs
EJICKTPOHHOIO OYIOBOIO MOJIEKYT, 3achee
nanbHe, PO3YMHHNAKY, N0OYBaHHS Cai, s@ﬁngﬁ*
BJIACTUBOCTSIMHU. 1A
Yemanoeniwosamu 3B’ S13kM Mix 6ym§B ,’
aJIKaHIB.




2.

Ankeun

3aranbHa GOpMyJie.  JKEHIB, IX HOMEHKJIATYpA,
130Mepist, OyzoBa MOIEKyN, XIMIYHI BIacTH-
BOCTI, cmocobu ao0yBaHHsS, 3acTOCYBaHHS;
SIKICHI peaKiiii Ha mo/IBIHHMIH 3B'I30K.

Busnauamu c1,,KTypHI 130MepH aJKeHIB 3a OyA0BOIO KapOOHOBOIO
JIAQHITFOTA, PO3TALlYBAaHHAM IOABIHHOIO 3B’A3KY; MUDKIPYNOBI (aakeHu i
LMKJIOQJIKaHH) Ta IIPOCTOPOBI (TEOMETPHYHI, 800 yuUC-mparc-) 130MepH.
Hazusamu ankenu 3a HomeHknatyporo [UPAC.

Cknaoamy MONEKYIAPHI, CTPYKTYPHI GOPMYJM ankKeHiB; piBHAHHSA peax-
L1}, M0 XapaKTepH3yIOTh XIMIYHI BIaCTHBOCTI €TE€HY Ta TPOIeHy (peakuii
LIPMEHAHHS BOIHIO, IaJIONCHIB, IaJOT€HOBOIHIB, BOMHU; MOJIMEpPH3aLLis,
YaCTKOBE OKHCHEHHS €T€HY Ta MOBHE OKMCHEHHS alKEHIiB), MPOMUCIOBI
Ta nabopaTopHi crocobn oOyRaHHS ankeHiR (TepMIidHUM KpekiHr
aJIKaHIB, JETIAPYBaHHS ANKaHIB, NeriIpaTallii HACHYEHHX OJHOATOMHHX
CIMPTIB, B32EMOJIiS TANOTCHOAIKAHIB 31 CHHPTOBHM PO3YHHOM JIyTy,
peaxnii aKiHiB 3 BOJHEM), 100YB&HHS €TeHy B 1abopaTopii.
THoscuosamu SBUTIE spz—r‘i6pnﬂn3ani'1' eIeKTPOHHUX opbiTanell aroMis
Kapbony B MoneKynax aaKkeHiB.

3acmocogyéamu 3HaHHA I BUOOpY croco0y BHSBICHHS €TEHY
(B3aeMoIis 3 OPOMHOIO BOJOIO, BOJHHUM PO3UHHOM Kallilf mepMaHraHary),
AIKEHIB (B32eMOJI1sI 3 OPOMHOIO BOIOIO).

Obrpynmoegysamu 3acTOCYBaHHsI aJIKCHIB (BUPOOHHUIITBO MOJETHIICHY,
[OJIIPONICHY, €TaHOMNY, 1,2-TUXI0poeTany) iXHIMH BJACTUBOCTIMHU.
Yemanosnosamu 38’s13ku Mik OyIOBOIO Ta 3HATHICTIO aliKeHIB A0
peaxuiif npueHaHHs.

Ananizyeamuy NpUEIHAHHS TAJIOTCHOBOAHIB Ta BOAW IO IPOIECHY 3TIAHO 3
NePepo3NOAIIOM €NEeKTPOHHOT TYCTHHM B MoJjiekyii (mpasmio B. Map-
KOBHHKOBA).

L2
&

(U'S)

ANKiEHA

SaranpHa Gopmyia anKkiHiB, IX HOMEHKJIATYpA,
130Mepid, Oynona MOJIEKYJI; XIMI4HI
BJIACTHBOCTI Ta CHocoOu J00yBaHHS ETHHY,
3aCTOCYBaHHS; SIKICHI peakuii Ha NOTpIfHu
3B'A30K.

Busnawamu CcTpyKTypHLI 130MepW anKiHIB 3a OYI0BOIO KapOOHOBOTO
JAHIIOTa, PO3TAllyBaHHAM ITOTPIMHOTO 3B S3KY.

Hasueamu ankinu 3a Homenkiaryporo [UPAC.

Crradamu MONEKYNSpHI Ta CTPYKTYpHI (GOpMYIH aiKiHiB, pPIBHIHHS
peaxiiii, 0 XapaKTepu3yrTh XIMiUHI BIACTHBOCTI alleTHIEHY (peakilii
[IpHEHAHHS BOJHIO, TAJOTCHIB, F&HOI‘GHOBOI{HIB Bonu (peaxmis M.
KydepoBa); peakiiii 3amilieHHS — B3AEMOZ Han1€M aMOHIaYHAM
posuunoMm apreHTym(l) oxcunuy; . TUICHY, IOBHE
OKHCHEHHs aJKIHIB 1 9acTKOBE OKI/IQH b \HPOMHCIIOB] Ta
nabopatopHi cmocobu no6yBaHHW<iag% uneny (
METaHy, B3a€MOJis KaJbIil auérmgeﬁ}{uy 5§
JMXJIOPOETaHy 31 CHMPTOBUM PO3YHHE

3aCTOCYBaHHS @L{@;tﬁff H f(f“azfs’OJm/gg pizaHHs 1
) R /
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3BAPIOBAHHSA M. cJIiB; JOOYBaHHS BIHINXJIOPHAY, TMOMIBIHIIXIOPHLY,
OLITOBOTO ANBAETIAY), 3yMOBJICHE HOTO BIIACTHBOCTAMH.

Ioscuoeamu aBulle sp-TiOpumu3amil eJIeKTPOHHUX OpOiTazeldl aToMiB
KapOony B MOJIeKyax ajiKiHIB.

3acmocogyéamu 3HaHHA AL BUOOPY CHOCOOY BHSIBICHHS alETHICHY
(B3aeMmozis 3 OPOMHOIO BOJZIOIO, BOAHUM PO3YHHOM Kajiiil [lepMaHraHaTy,
amoH1auHuM pozyuHoM apreHTyM(l) oxcumy), ankigiB, mo MicTIThL V
cknanl  monexkyn C-H 3B’s3km  (B3aemomis 3  OPOMHOIO  BOIOIO,
aMOHIauHUM po3duHOM apreHTym(I) oxcuy).
[lopignioeamu peaxiifiHy 34aTHICTL €TEHy i
IpUETHAHHS.

Yemanosmoeamu 3B°93¢K MK OyIOBOKO Ta 3/IaTHICTIO alleTHIEHY JIO
peaKkLif IpHeIHaHHs, 3aMIIIeHHS.

€THHY B peaxIigx

ApoMaTH4HI
BYTJICBOJTHI.
bensen

3aranpHa (opmyNa apeHiB T'OMOJOTIYHOTO
pany OeHzeny. bymoBa, BTAacTHROCTI, criocobu
n00yBaHHS OCH3EeHY; HMOHSTTS PO apOMAaTHUHI

3B’SI3KH, OT-EIEKTPOHHY CHCTEMY.

Crnaoamu MOJEKYJSIPHY Ta CTPYKTYpHY (QopMmyiw OeH3eHy;, pPIBHSHHS
peaKIiif, Mo XapaKTepu3yroTh XIMIYHI BJIACTUBOCTI Oemzeny (peakiii
3aMIIICHHS 33 YYaCTIO TANOTEeHIB, PeaKili NMpHUEIHAHHS — TIApYBaHHs Ta
XJIOpYBaHHS (hVv), OKUCHEHHS), A0OyBaHHS OCH3CHY B IPOMMCIOBOCTI
(kaTanmiTy4He JeriipyBaHHSA TeKCaHy, ITUKIJIOIEKCaHYy, TPUMEPU3ALlist
alleTUIICHY).

Po3piznamu HeHacuYeHi Ta apOMaTHYHI BYTTIEBOIHI.

Hoscriosamy SBULE sp -TibpuH3alii CIEKTPOHHUX OpbiTanelt aToMmiB
Kapbony B monexkysni 6eH3eHy, CTIMKICTh OeH3eHy OO Hil OKMCHMKIB Ta
HOT0 30aTHICTD JIO PeaKIiil 3aMillCHHS.

Iopiguioeamu 3B’43ku MK aromamu Kapbony B Mojexynax OeHzeHy,
aJIKaHiB 1 aJKEHIB, peakUilHy 3[aTHICTH OCH3ECHY, alKaHiB i alKeHIB y
peaxiisx 3aMilleHHS Ta OKACHEHHS.

[Tpuponni mxepena
BYIJICBOJHIB Ta IXHS
nepepodxa

Hadra, nmpupommuii Ta cymyTHid HadTOBML

rasyg, ByTuUmisd, IX  CKIam;  Kpekinr 1
apoMarusailis HaQTH Ta HadTOMPOIYKTIB,
JeToHaNiiHa CTifiKicTs OeH3HHY, OKTaHOBE
YHClo;  IepepoOKa  BYIULLI;  Ipobiemu

JOOyBaHHS pPIAKOTO MNalbHOIO 3 BYTULIsS Ta
aANbTEePHATUBHUX JYKEPEI.

Hazusamu IpoayKTH nepepoOKu HaQTH Ta KaM’ THOrO BYTiJIS.
Haeodumu npuxnadu BUKOPHCTaHHS IPHPOJHOI BYIJIEBOIHEBOI CHPOBUHU
SIK JDKEpesa OpraHiuHUX CHONYK.

Crxradamu PIBHSHHS peakiiif, MO BiIOYBAIOTLCA TiA 4Yac CIaTIOBAHHS
[IPHPOJHOTO rasy.

Pospisnamu peaxuii, ki BinOyBalOThCS DHEIas K]
BYTJIEROIHIE. 2
Ilopieniwoeamu netoHalifiHy cTi
OKTaHOBUX YHCEI.

3.3. OxcureHoBMIcCHI OpraHiddi cuoJayKH
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Crnupru Xapakrepuctuyna - (QyHKIiOHanbHa) —rpyna | Busuawamu CTp,KTYpHI 130MepH OIHOATOMHHX HacUYeHHX CIHPTIB 34
ciuptiB.  Knacuikanis cnmptiB. 3aransHa | 6yn0BOIO KapGOHOBOTO JAHIIOTA, PO3TALIYBAHHAM TiIPOKCHILHOI TPYIIH
GopMyna OZHOATOMHHX HACHYEHMX CIHPTIB. | T MIKKIACOBI 130MepH (eTEpH).

bynosa, HoMeHKNaTypa, i30Mepisl, BIaCTUBOCTI, | Hasusamu ONHOATOMHI HAaCHYEH] CIHUPTH, a TaKOX ETHJICHIJIKOMD i
criocodn n0OyBaHHS Ta 3acToCyBaHHsL. [IoHATTS | Tainepon 3a momenknaryporo [IUPAC.

PO BOJHEBHH 3B’ SI30K. Knacugixysamu ciuptu 3a 6yI0BOX0 KapGOHOBOIO JAHIIOTA — HACHYEH],
HEHaCH4eHl, 32 KIUIBKICTIO TiAPOKCUABHUX IPYII — OAHO- i 0araroaToMHi,
3a 11IpUpOAoI0 aToMiB KapOoHy, 3 SKUMHU CIIOJIyYeHA TiAPOKCUIBHA IPYyIIa,
— NIEPBUHHI, BTOPUHHI, TPETHHHI CIIUPTH.

Craaoamu MOISKYIIpHI, CTIPYKTYpHI QOpMynH COupTiB;, piBHIHHS
peakmif, IO  BINOOPaXaIOTH  XIMIYHI  BJACTHBOCTI  HACHYECHHX
OJHOAQTOMHHUX CIIHPTIB 1 TJimepony (peakilii 3amillleHHs - B3aeMOJis 3
AKTUBHUMU MeTalaMH, raJIOTEHOBO THSIMH, ecrepubikartis,
MIXKMOJICKYJIIpHa JeT1ApaTaiis, BHYTPIIIHLOMOIIEKYIISIPHA JieriapaTaris,
YaCTKOBE Ta IIOBHE OKHCHEHHS), IIPOMMCIOBI crnocoOu O00yBaHHS
MeTtanolry (i3 CHHTE3-Ta3zy), eTaHoxy  (rigparani€lo  eTeHy,
depmenTaTHBHEM OpONIHHAM TJIOKO3M, BITHOBACHHSIM €TAHATIO) 1
nmabopaTopHi crocodu 100yBaHHs CIUPTIB (I IPOIIi3 raI0OTCHOAIKAHIB).
Xapaxmepusyeamu cknaj 1 OyIOBY MOJEKYJ OJHOATOMHHX HACHYEHWUX
CIUPTIB.

ObrpyHmogysamu 3aCTOCYBAHHS €TaHOIy (100yBaHHS OLTOBOI KHCIOTH,
JIETHJIOBOTO €Tepy) Ta MeTaHony (obyBaHus (opmanbierigy) ixHiMu
BJIACTHBOCTSIMHU.

Ilopisnioeamu izHuHl BIACTHBOCTI (TeMIEpaTypH KUIIHHS, PO3YHHHICTE
y BOJI) OJHOATOMHUX HACHYEHHX CITMPTIB 1 BIANIOBINHEX alKaHiB,
METAHONy, €TaHoly, eTWICHITIKOMO Ta IJINepoay;, AKTUBHICTH
OHOATOMHHMX HACHYEHMX CIIUPTIB, BOAU 1 HEOPTaHIYHHUX KHCIOT Y
peaxiisx 13 TyKHUMU MEeTaJIaMH.

Vemanosniogamu  3B°43KM  MIX  €1€KTPOHHOIO _OYIOBOIO  MOJIEKYII
OIHOATOMHHX HACHYCHHX CIHUPTIB Ta IXHIMMETHIHGANNE, i XiMidHAMH
BJIACTUBOCTSMH. ' \
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ETunenrnikons Ta _.AIEPON SK NpPeACTABHUKU
OararoaTOMHHX CITUPTIB; SKICHA peakilis Ha
6araToaToMHI CITAPTH.

Crnadamuy PiBr..HHS pPeaKHid, MO BLIOOpakarOTh XIMIYHI BJIACTHBOCTI
ETWIEHIVIIKOMO Ta IJHepony (B3aemomis 3 HatpieM, kymnpym(ll)
rigpokcuaoM (06e3 3anucy piBHSHHS peakiiii), OBHE OKHCHEHHI);
[JHLEPOTY (B32EMOIIS 3 HITPATHOK KHUCIIOTOK, BHINUMY HACHYEHHMH Ta
HEHACHYEHUMH KapOOHOBUMM  KHCIOTaMu); JO0YBaHHS TIILEPOTY
(OMMJICHHS JKHPIB).

YVemanosmogamu 38’3k MK  OyJ0BOKO  MONEKyad OaraToaToOMHHX
CIMPTIB Ta IX BIACTUBOCTIMH.

3acmocogysamu 3HaHHS JJIsl BUOOPY criocoOy BHSBIEHHS 0araroaToMHUX
cruprtie (B3aemois 3 kynpyMm(1l) rinpoxcumom).

(8]
LI

dopmya dernony. bynosa monekynu denoiy,
xapakTepucTudna ((QyHKIIOHATBHA) Tpyna B
Hiff; BIACTHBOCTI, /100YBaHHS, 3aCTOCYBAHHI;
SKicHI peakuii Ha (PeHox. -

Crraoamu MOJIEKYJIPHY, CTPYKTYpHY Qopmynu ¢eHoy; piBHSHHA
peaxiiif, mo BiHOOpPaXarOTH XIMIYHI BIACTMBOCTI (eHony (peaxmii 3a
YYacTIO TiMPOKCHIIBHOI TPYIM — B3AEMOJIS 3 HATpPiEM, HaTpPIHA
FiIPOKCHIOM; peaxili 3a yd4JacTio OCH3E€HOBOTO KINbIsl — B3aEMOIiT 3
OpPOMHOIO  BOJIOIO, HITPATHOK  KUCIOTORK), #Woro mobyBaHHS B
HIPOMHUCIOBOCTI (T1IPOITI3 XTIOPOOCH3EHY).

Obrpynmoeysamu B3aEMHUHN BIUIMB T1APOKCHJIBHOL TPpyIH 1 OEH3EHOBOIO
KUTBLISL B MOJIEKYJI (PEHOY.

IlopisHiosamu KHUCIOTHI BIACTUBOCTI CHHPTIB, (heHomy i kxapboHaTHOI
KHUCIIOTH; 3MAaTHICTE OcH3eHY 1 PeHONy A0 peakiii 3aMileHHs.
Yemanosnioeamu 38’3k MK OyIOBOKO MoyeKynmd GeHoxy i #oro
BIIACTHBOCTSIMH.

3acmocoeysamu 3HaHHA UL BHOOpPY cmocoOy BHABICHHI QEHOIY
(Bzaemonis 3 pepym(lll) xopunom, OPOMHOIO BOJOIO).

ATBIeriau

w
L
Lo

3aranpHa  Qopmyiia  anpraerimiB.  bynosa
MOJIEKYJ allbJIeTiiB, XapakTepucTuuna ((QyHK-
I[IOHA/IbHA) TpyINa, HOMEHKNATypa, i130Mepis,
BJIACTHUBOCTI, TOOYBAHHS, 38CTOCYBAHHS; SIKICHI
peaxiiii Ha aybJIETiAHY TPYILY.

Busnauamu CTPyKTYpHI 130MepH anbJACTiiB 32 OYyIOBOIO KapOOHOBOTO
JAHIOTA.

Haszugamu ameaeriay 3a HoMenkaaTyporo IUPAC.

Haeooumu npuxnadu 3acTocypaHHsi eraHamo (goOyBaHHS OHTOBOI
KHCJIOTH, €THJIOBOIO CHHPTY) Ta METaHAIIO (I[o6yBaHH51 (bopMaJnHy,
YPOTPOTIIHY) IXHIMH BIACTHBOCTIAMH. -
Crnadamu CTpyKTypHi GOPMYIIH MOJIEKYI albcE]
130MepiB; PIBHSHHS peakIii, o Bizxo6pa>1<§§5\§k
anpIerinis (BIIHOBICHHS, YaCTKOBE OKHCHe}Lﬁﬁ%}, :"
IPOMMCIIOBOCTI (T1paTalli€lo aueTHICHY 3agﬁ¢§fqh§i@;@--
nabopartopii (OKUCHEHHIM €TaHOILY).

SKICHUMH pCaKLIISIMI/I — B3a “ﬂiﬁ@l“’f




OKCHLY, KYTIPYM. 1) TIIPOKCHIOM.

(V8]
[VS]

Kap6ounosi kucmotu

Xapakrepuctruna (PyHKIOHANBHA) TIpyrna
KapOoHoBux kucioT. Knacuikanis kapboHo-
BUX KHCJIOT. 3arajibHa (GopMyjia HACHYEHHX
ONIHOOCHOBHUX KapOOHOBHX KHCIIOT. bymosa,
HOMEHKJaTypa,  130Mepis  OJHOOCHOBHUX
KapOOHOBUX KHCIIOT, BJIACTUBOCTI, HOOYBaHHS,
3aCTOCYBAHHS.

Busnauamu cTpyKTypHI 130MepH HACHUEHHX OJHOOCHOBHUX KapOOHOBHX
KHCJIIOT 3a OyJ0BOXO KapOOHOBOI'O JIAHIFOTA, MIKKJIACOBI i3oMepu
(ectepn).

Hasusamu 3a nomenknatyporo IUPAC Hacu4eHi 0HOOCHOBHI KapGoHOBI
KHCIIOTH, JaBaTd TPUBIAJIBHI HA3BH IEPIIMM TPHOM OJHOOCHOBHHM
KapOOHOBUM KMCIIOTaM.

Knacughixysamu xapOOHOBI KUCIOTH 3a 0YI0BOIO KapOOHOBOI'O JNAHIOra
(Hacu4YeHi, HEHACH4eHl), KiNbKICTIO KapOOKCHILHUX Tpyn (OMHO-, ABOX-
OCHOBHI) 1 KIIbKICTIO aToMiB Kapbory B Ix Monexysax (HuXYi, BUIII).
Cxnadamu HOpPMYIH CTPYKTYPHHX 130MEPIB HACHUEHHX OJHOOCHOBHHX
KapOOHOBUX KHUCHOT; PIBHSHHS peakiif, mo BigoOpaXkaloTh XiMIUHI
BIIACTHBOCTI KapOOHOBUX KHCJOT (B3a€EMOJIS 3 aKTHBHAMM METallaMM,
OCHOBHUMMU OKCHJAMH, OCHOBAMM, COJiAMH KapOOHATHOI KHCIIOTH,
CHUPTaMHM); PIBHSHHS peaknid moOyBaHHS  METAHOBOI  KHCIOTH
(oxucHeHHs MeTaHy, B3aeMois kapOoH(Il) okcuay 3 HATPill rAPOKCHAOM

I3 TONANBIIOI0 JI€I0 XJIOPHUAHOI KHCIOTH) Ta& €TaHOBOI KHUCIOTH
(oxucHeHHs OyTaHy, €TaHOMNY, €TaHAJFO).
Obrpynmogysamu  3JaTHICTh ~ HHDKYHX ~ KapOOHOBHMX  KHUCIIOT IO

ENEKTPONIITHYHOI Jucolianii, a IX po3YMHIB — 3MIHIOBATH 3a0apBieHHS
IHAMKATOPiB, OCOOMHBI XIMIiUHI BIACTHBOCTI METAHOBOI  KHCIOTH
(3maTHICTL 1O OKMCHEHHS — B3aEMOJIA 3 aMOHIAYHHM PO3UKHOM
apreatym(l) okcumy, kynpym(Il) rimpoxcumom).

Iopisuiogamu Gi3uuH1 BIACTUBOCTI (TEMIIEPATYPH KHUITIHHS, PO3ZUYHHHICTE
Yy BOJl) HACHUYCHUX OIHOOCHOBHHX KapOOHOBMX KHCJIOT 1 OJZHOATOMHUX
HaCHMYEHUX CIIHMPTIB; KUCJIOTHI BIACTHBOCTI KapOOHOBHX KHCIOT B MekKax
TOMOJIOITIHOTO Psiy, @ TAKOX 31 CIIHpTaMM, (EHOJIOM 1 HeOpraHiYHUMU
KHCTIOTaMH.

Vemanoeniosamu  3B°S3KM MIX  ©JICKTPOHHOIO OYIOBOIO MOJEKYH i
(Qi3MUHEMHY Ta XIMIYHAMHY BJIACTHBOCTAMY KapOOHOBUX KHUCIOT.

(U8}
(U8)

Ecrepu. Xupu

3aranbHa  QopMmysa  ecTepiB  KapOOHOBHX
kucaoT. bynoBa, HOMeHKIaTypa, i30Mepisd,
BJIACTHBOCTI, H0OYBaHHS, 3aCTOCYBaHHS.

Kupu — ecrepum rmimeponry 1 BHIHX
KapOOHOBHX KHCHOT. Kiracudikairis Kupis,
BIIACTHBOCTI, 10OyBaHHs, 3acTocyBanus. Muia
1 CUHTETUYH] MUMHI 3ac00u.

Busnayamu cTpyKTypHI 130MepH €CTepiB KapOOHOBHX KHCIIOT 32 6yz[0130}0
Kap6OHOBOFO JTaHLFOra, M1>1<1<nacom 130MepH Peaisas
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FiApOMNi3y; piBh..aHA peakmiil, ski BigoOpaskarOTh BIACTHBOCTI >KHPIB
(OMHTIEHHH, T1IPYBaHHS).

Yemanosniosamu  3B’SI3KM MDK  CKJIAJOM,
BIJACTUBOCTSIMHU Ta 3aCTOCYBAHHSIM JKUPIB.
3acmocosysamy 3HaHHA [UIs BUOOpY Crioco0y BUSIBIEHHS HEHACHYEHUX
PLIKHUX KHPIB (B3aEMOZISL 3 OPOMHOIO BOJIOIO).

OYZIOBOKO  MOJEKYI,

336 Byrnesoau Knacudikanis BYTJIEBO/IIB; CKIan, | Pospizuamu MOHO-, TU- Ta MOJIICaXapuiy.
MOJIEKYJAPHI (POPMYNH TIIOKO3H, (PYKTO3H, | Hasooumu npukiadu 3aCTOCYBAHHS TIFOKO3H, KPOXMaI0 (BEPOGHUIITEO
caxaposu, KpOXMaIO 1 UCNIONO3H; CTPYKTYPHA | €TaHOTy) Ta LErolo3n (moOyBaHHs [UTYYHOTO AlETaTHOrO IIOBKY)
bopMmyna  BimkpuToi  QOpPMH  MOJEKYJH | IXHIMH BIaCTHBOCTSIMH.
[JIOKO3M; BIJIACTHBOCTI IJIIOKO3H, caxaposy, | Cxkradamu pIBHSHHSA peakilid, 10 BiIOOpayKaroTh XIMIiuHi BIACTHBOCTI
KpPOXMaNio 1 Ie0JI03H; J00YBaHHA TNIOKO3M, | TMIOKO3M (TIOBHE 1 YaCTKOBE OKUCHEHHS, BIIHOBICHHS, CIUPTOBE T4
BUPOOHHMITBO Caxapo3W 1 KPOXMao; sKICHI | MOJOYHOKHUCHEe Opoxinus, ecrepudikaiis, B3aemomis 3 kympym(Il)
peakiui [yig BU3HAYEHHS [UIIOKO3H 1 KPOXMATIO; | rigpoxcuaoM 0Oe3 HarpiBauasg (6e3 s3anucy piBHAHHS peakuii) Ta 3
3acTOCYBaHHs IIFOKO3H, KDOXMANIO, I€ION03H. | HarpiBaHHAM), caxapo3d (TIOBHE OKHCHEHHsS, TiApOni3, YTBOPEHHS
caxapatip), KpoxXmamo (KHCIOTHHH Ta (epMeHTaTHBHHH Triapomi3) i
LeNroNo3) (IOBHE OKHMCHEHHS, Tifpoii3, ectepudikalisi — yTBOpPEHHS
TpHAaLeTaTy Ta TPHHITPATY LIENI0JI03H ), POTOCHHTESY.
Yemanosaosamu moniGHICTE 1 BIAMIHHICTE KPOXMAIIFO Ta LEOIO3M 3a
CKJIazloM, OYIZOBOIO MOJIEKYJT 1 BJIACTHBOCTIMA.
3acmocoeyseamy 3HaHHS I BUOOPY CIIOCOOY BHSBIEHHS ITIFOKO3U
(B3acMomiss 3 aMOHiauHMM poszuuHOM apreHTyM(I) OKCHIy, peakiil 3
KynpyM(II) rigpokcuioM) 1 KpoxMaito (B3aEMOJIS 3 HOI0M).
3.4. HirporenoBmicHi oprasivsi cnoxyxu
34.1 AwmiHn Xapaxtepuctiuuna (QyHKIIOHaNbHA) rpyna | Buswavamy CTpYKTYpHI (OpMynM i30MepHMX aMiHiB 3a OyZoBOIO

aminiB. Kiacugikanis aminis. Homenkiarypa,
130mepis, OyaoBa, BIACTHBOCTI, CIOCOOH
00YBaHHS Ta 3aCTOCYBAHHS.

KapOOHOBOTO JAHIIIOTA, TMOJOXKEHHSIM aMIHOTPYIIH Ta MIXXKBHIOBI 130MepH
(nepBUHHI, BTOPUHHI, TPETUHHI aMiHH).

Hasusamu aminu 3a HoMeHknatypow IUPAC.

Knacugikyeamu amMiEM sK moximaHi amoHiaky (HE€pBUHHI, BTOpUHHI i
TPEeTHHHI) Ta 32 OYIOBOIO KapOOHOBOTO JAHLIOTA Hi, apOMAaTHYH]).
Cknadamu pIBHSHHS peakiii, 1mo Bigo0pa “,QBKX@VI{” 1
HaCHYCHHX aMIHIB sIK OpI‘aHl‘-IHIfIX og}ﬁB g}"‘”"” (s igov
HEOPTaHIYHUMH  KHUCIOTaMH, S aHIHIHy E ¢
HEOPTraHiYHUMHU KHCIOTaMH, OpomuOKy
(BiOHOBIEHHS HiTpOGEH3eHY — peaKiis M,
Ob6rpynmogysamu OCHOBHI H1_BIacTHROCT

3MCEHIIEHHS OCHOBHI/IX Bﬂacmmi’cm@ i




AHUTIHY B PEaKIli.X 3aMiITeHHS.
IopieéHioeamu OCHOBHI BIACTHUBOCT] aMOHIaKy, NMEPBHHHUX, BTOPHHHMX,
TPETHHHUX HACHUYECHUX aMIHIB Ta aHiIIHY.

3.4.2 AMIHOKUCTIOTU Cxmag 1 Oymosa MoJieKys, HOMEHKIarypa, | Hasusamu amiHOKKCIOTH 3a HOMeHKIaTyporo IUPAC.
BJIACTHBOCTI, NOOyBaHHS, 3actocyBanns | Cxaadamuy CTPYKTYPHI OPMYIM HaWIIPOCTIIUX AMIHOKHCIOT — IIHIMHY
aminokuciaor. Ilomstrs mpo amdorepuicTs | (amiHOeTaHOBOI), anaHiHy (2-aMiHONPONAHOBOT); PIBHAHHSA peakilif, 110
aMIHOKHCIIOT, Olmonspuuil #HoH; au-, Tpu-, | BiHoOpakaroTh XiMiuHI BIACTUBOCTI aMIHOKMCIOT Ha IPUKIAT B3aEMOMI]
IOJIIMENTH/IM, NENTUIHUA 3B’930K (IIenTHAHA | aMiHOETaHOBOI KMCJIOTH i 2-aMIHOMPOIIAHOBOT KMCIOTH 3 HEOPraHiYHUMH
rpyla aToMiB) KHCIIOTaMH, OCHOBAMH; YTBOPEHHS -, TPU-, TOIIICIITHIIB.
Obrpynmogysamu aM(QOTEPHICTE aMiHOKHCIOT, YTBOPCHHS OiIONIpHUX
HOHIB.
Ilopigniosamu 3a OyoOBOIO MOJEKYJI 1 XIMIYHAMHU BJIACTHBOCTIMU
aAMIHOKMCJIOTH 3 KapOOHOBUMY KHCIOTaMH Ta aMIHAMH.
3.4.3. binkun bynosa 61inkiB, iX BIACTUBOCTI, 3aCTOCYBaHHs, | Xapaxmepusygamu NPOLECH TIAPOII3y, AeHaTypanii OLIKIB.
KOJILOPOBI peakiii Ha OlIKH. 3acmocogyeamu 3HaHHA 19 BuOOpPY CHoOcoOy BHMIBIEHHS OINKIB
(xcanTOmpoTeiHOBA Ta OiypeToBa peakiiii).
3.5. CunTeTHYHI BHCOKOMOJIEKYAsIPHI Pe4OBHHM 1 HoJiMepHI MaTepiau Ha iX 0CHOBI
CuHTEeTHYHI IToHATTS IpO DOJIMED, MOHOMED, eleMeHTapHy | Kracugikysamy TONIMEPH 3a LULIXOM OACPKaHHS (TPHPOIHI, IITYYHI,
BHCOKOMOJIEKYJIIPHI | JTaHKY, CTyHiHb momimMepusauii. Kmacudixamis | CHHTETHYH1);  BIOHOIIEHHSIM O  HarpiBaHHg  (TepMOILIACTHYHI,
PEUOBHHH 1 BHCOKOMOJIEKYJIIPHHUX PEUOBUH; CIIOCOOU CHH- | TEPMOpEaKIiyiHi); OyI0BOO (JIHINAHI, pO3raiyKeHi, CiTYacTi).
TOJIIMEPHI TE3y BUCOKOMOJCKYISIPHUX peUOBHH; Oymosa 1 | Ckradamu — PIBHSHHS — peakiiifi  nomiMepusamii 3  YTBOPEHHSM
maTepiany Ha ix BIACTHBOCTI  IIOJIMEPIB;  TEPMOIUIACTHYHI | HaHBaKJIUBIIIMX II0JIMEpiB (TONiETHIICHY, HOMIIIPOILICHY, TOMiCTHPEHY,
OCHOBI IIOJIIMEPH 1 IJIACTMACH HA IX OCHOBI; NOHSTTS | OJIBIHUIXJOPULY, TedIIOnY, ¢denoabopMantbIeriIHIX CMOJI,

IpO HATypalbHi 1 CHHTETHYHI KaydyKH,
CUHTETUYHI BOJIOKHA; 3HA4YEHHS TOJIMEpPIB y
CYCHLJIBHOMY I'OCIIOAapCTBI Ta TOOYTI.

[OJII30TIPEHY, HOTIOyTamicHY, KAIIPOHY, TaBCaHy ).

Pospiznamu cuocobu yTBOpEeHHS BHCOKOMOJIEKYISIPHEX CIOIYK (peakiil
moNiMepH3aItii Ta MOJIKOHACHC AIIT).

Ilopieniogamu BracTUBOCTI Npuponuux (6aBOBHA, JILOH, IIOBK, BOBHA),
WTy4yHuX (WITYyYHUH aleTaTHUH i BiCKO3HHH IHOBK) Ta CHHTETHYHUX
BOJIOKOH (KaIIpOH, JIABCaH ).

Yemanoenroeamu 3B’S3KE MK BIACTUBOCT Td 3aCTOCYBAHHSM

HOJIMEPIB. PN Km

. . e NSNS
3.6. Y3aranbHeHHsi 3HaAHb NP0 OPraHivHi CHOJIYKH AN, O\
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Beranosnenns

IFCHCTUYHHX

3B’S3KIB DK PI3HEMH  KJjacaMu

OpTaHIYHUX CIOJIYK, MK OPTaHIYHUMH Ta HEOPTaHiYHIMH CIIOIYKAMHU

Ilopienosamu »..419H1 BIaCTHBOCTI OPTaHIYHUX CIIONYK PI3HUX KIACIB.
Yemanosiosamu 3B°3kM MK CKIaloM 1 XIMIYHMMHK BIACTHBOCTSIMU
OpraHiuHKMX CHOJYK PI3HHX KIaciB, MK OpraHiYHMME Ta HEOPraHiuyHIMH
CTHOJIYKaMH; TEHETHYHI 3B 43KH MIX OpraHidHMMH Ta HEOpTaHiyHMMU
CIIOTyKaMH.

Crradamu pIBHSAHHSA peaknilt — B3a€MOIEPETBOPEHL OPraHidHuX CIIONYK
PI3HHX KJIACiB.

4. O04uuciieHns B XiMil

4.1. Po3B'szyBanus Qopmynu  ang  obumcnenHs  KimpkocTi | O6uucniogamu BITHOCHY MOJEKYISIPHY Ta MOJAPHY MAacd PEuOBHHH;
3a7a9 3a XIMIYHUMH | PEYOBUMHH, KIJTbKOCTI YaCTHHOK y IICBHIM | KiJIBKICTE YaCTMHOK y TEBHIN KIIBKOCTI PEYOBHHH, MACi pPEYOBMHH,
dbopMynaMu 1 Ha | KUIBKOCTI PEYOBHHHM, MACOBOI UaCTKH eJleMeHTa | 00’emi razy; o6’em jgaHOi macu abo KIIBKOCTI PEYOBHHH Ta3y 3a H. Y.;
BHBEICHHS B CIIOJYI[l, BIIHOCHOI FyCTHHH Ta3y, MacoBOl | BIIHOCHY I'YCTHHY Ta3y 3a IHIIUM ra3oM; MacoBi Ta 06’emui (f1s rasis)
dbopmynu cnonykn | (06'eMHOI) YaCTKM KOMIIOHEHTa B CYMIIll, | YACTKM PEYOBMH Y CYMIIIL; CEPETHIO MONAPHY MaCy CyMIII Ta3iB; MacoBy
BUBEIICHHA (OPMYNIH CHOJIYKM 32 MAaCOBHUMHM | YACTKY €JIEMEHTa Y CHOYIM 3a i GopMyIIok0.
YacTKaMH €JIEMEHTIB Yemanosawgamu xiMiuHy (OpMyIy CHONYKH 32 MAaCOBHMH YaCTKaME
€JIEMEHTIB, 1110 BXOIATH JIO 11 CKIady.
4.72. Bupaxenns Macora yacTka po34yHHEHO! peUOBHUHHI Obuucniogamy MacoByY YacTKy PO3UMHEHOI PEUYOBHHU B PO3UMHI, Macy
KIJIBKICHOTO CKJIATY (00’emM) po3uMHY Ta PO3YMHHUKA, MaCy PO3UMHEHOT PEYOBHHH.
PO3UMHY (CyMirIIi) Buxonysamu  oOumWcieHHs Ul HPUTOTYBaHHS  PO3YHHIB i3
KPHCTAJIOT1IPaTIB.
4.3 Posp'szyBanmst AnropuT™MH po3B'A3Ky 3amad 3a piBHAHEIM | Ob6uyucniogamu 3a piBHSHHIM XIMI9HOT peakiii Macy, 00'em (mys rasy) a6o

3a1a4 3a
PIBHSHHSIMU
peaxii

peaxuil; BLZHOCHHH BHUXIA NPOAYKTY peaxilil

KUIBKICTh PEYOBHHM peareHTy abo IpOAYKTY 3a BIIOMOIO MAacCoIo,
o6’emoM (g razy) abo KUIBKICTIO PEUOBHMHM IHUIOTO peareHtTy abo
IPONYKTY; BIAHOCHUMN BUXI IIPOAYKTY pEaKilii.

Yemanoeniosamu ximiuny (GopMyay PEeUYOBHHH 32 KUIBKICHHUMH IaHHMH
IIpO PEAreHTH 1 IPOAYKTH PeaKIiii.

Buxonysamu 069UCHEHHS, SIKIIO PSUOBMHY MICTATH AOMIKHA abo HasBHI
B HaJUIUIIKY. '

Posze’azyeamu  xom0OiHOBaHI
AJITOPUTMIRB).

3amadl (moenHaHHS He OlIble JBOX

o MESE,

20




Tabauus po34UHHOCTI OCHOB, KHCJIOT, aM(oTepHUX INAPOKCHAIB i coJieil y Boai 3a 20-25 °C

JOIOATKHU

Monu, na 1 : S ,
sl H' | NH | Lit | Na™ | K7 | MgZ | Ca¥ | Ba® | AP | CFF | zo?* | Mn2* | B2 | F&™* | Pb2 | cu2* | NiZ* Ag | H
JHUCOIUFOE 1 ' ; S .
CHOJIYKA
OH o) P p p M M p H ‘H H H H H H H H - -
| cr p p p| p | P p p p p p D 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
r p p p{ p |P P p p p p P p p — M = p H M
G p P p | P p # # p # # H H H # H H H H H
SO5™ p P p p p p M M - - p M M - M - M H #
SO | p| p [ P| P |P]| P M | 5 | 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
PO43" p p M p p M H H H H M H H H # H H #
cos” | p p p p p M H H - - H H H - H # M M -
CH;CO0" | p p P | P p p P p P p p p p - p p p p p

YMOBHI IO3HAYEHHS: «p» — Pe4OBKUHA PO3YMHHA (PO3UMHHICT Ginbwe 1 r peyoBuny y 100 r Bomu);

«M» — PE€4OBHHA MaJIOPO34rHHA (po3ynHHICTE — Bif 1 mo 0,001 ry 100 r Boau);

«H» — PEYOBHHA IIPAKTHYHO Hepo3uuHHa (po3unnHIcTs — MeHIre 0,001 ry 100 r soawm);
«—» — PEUOBHMHA HE ICHYE;

«#» — PEUOBHHA ICHY€, ajle pearye 3 BOAOKD; 11 pO3UMHHICTSL BU3HAYKUTH HE MOXKHA.

Pan aktusHocri Merajinp




Halinomupenimi Ha3BK .2 CKJIAJ JeSIKHX HeOPTaHiYHUX Pevo.dH, cymimeil Ta Minepais

Hadinomupeniinia Ha3zpa peyoBUHU

XimigHa GopMya pedoBHHE a0

Haiinomupesinia Ha3Ba pEIOBUHHU

XimiuHa opmyna pedoBuHH abo

abo cymirii KOMIIOHEHTA (KOMIOHEHTIB) CYMIIITI abo cymimii KOMIIOHEHTA (KOMIIOHEHTIB) CYMIILi
Kyxonna (kam’siHa) Clilb NaCl Miaauit kymopoc CuSO, - 5H,0
Kayctuyna coga, iaxu#t HaTp NaOH 3asii3HuH Kyopoc FeSO4- 7TH,O
Kanpnmnosana cona Na,COs I'ipka cib MgSO, - 7TH,0
Kpucraniuna cona Na,CO3-10H,0 AJIIOMOKQII€BUM TATYH KAI(SO4), - 12H,0
ITutHa (xapuora) cona NaHCO; Ilepexuc BOIHIO, HEPTIAPOJIEL H,0; (Boguuit po3uuH)
Hatpilina cenitpa NaNO; Wopra HacTOSHKA I, (ctupToBUH PO3YHH)
Kaumiitua cemitpa KNO; - Ha matupnuit cnupt, amiaysa Boga | NH; (BC iHUHA po3umH)
AwmiauHa cemitpa NH4NO; XJI0pHE BalHO CaCl(OCl), abo CaOCl
Hamratup NH4Cl Po3ymune cxi10 Na;Si104
ITéram K>COs3 Kpemni#t (HaniBIPOBITHHUK) Si
Kpe#ina, MapMyp, BallHAK CaCOs3 KBapi, kapiieBu#t mcok S10,
Herainene sanno CaO I'nmwga, rovHo3eM, KaolH AL O3 2S10, - 2H,O
T'atnene Bango Ca(OH), Ck10 (BIKOHHE) Na,O - Ca0 - 6S10,
Banngna Bona Ca(OH), (Bomguuit po34nH) Maaxit (CuOH),CO;
Bopna kuciora H;BO; XJI0pHA BOJA Cl, (BomHuU po3YnH)
Kopysn Al,O4 bpomua Boa Br, (Bonuutt po3urn)
I'emartut (3ami3zHa pyna) Fe,Os bepronerora cinb KCIO;
Marserur (3ai3Ha pyna) Fe304 A30THa KHCOTa HNO;
CBUHIEBHH CypHK Pbs04 ConsgHa kucmoTa HCI (Bomuuit po3unn)
Cipuana xucioTa H,SO,4 IInaBukoBa KucnoTa HF (Bognuit posurH)
Oneym po3unH SO3 y H,SOy Jlamic AgNO;3
Tinec CaS0Qy4 - 2H,0 MapraniiBka KMnO,
Anebdactp CaSOy4-1/2 H,O Kap0in, xansiiit kapoin CaC,
Cyxuii min CO, (TBEpanit) DochopHU aHTIIPUT P,0Os5
CipKOBOJICHB H>S IIpocTuii cynepdocdar Ca(H,PO04), - B8 a8, - 2H,0
CipumcTuii ras SO, [Tongiitunit cynepdocdar Ca(Ho PO HEOumns O
Yanuuil ra3 CO Iperumitat CaHPQg /@W\& )’?/Y},&
I'a3, mo 3Becensie, 3aKUC a30Ty N->O CeyoBuHa CO(Nﬁz}zz / B Erg mil %7
ITiput FeS, Amodoc H




HadinomupeHini Ha3BH Ta cKJIa] JesIKHX OPraHigyHNX PeYOBHH TA cymiunei

Ha#inommpenima Hazpa pedoBUHH abo

XimiuHa popmyna

Hamnnonmpenia Ha3Ba peYOBUHU

XimiuHa Gopmyna

CyMIIIi
OO0JOTHUH ra3, pyIHHUKOBUH Ia3 CH,y kap0oi0Ba KUCIOTa, GEHoJ Ce¢HsOH
1300yTan (CH3),CHCH; MMKPUHOBA KHCJIOTA 2,4,6-TpuHiTpodeHO
130TICHTaH (CH;3),CHCH,CHj MypamuHa KHuciaoTa, GopMmiaTHa KUCI0Ta HCOOH
HEOTIeHTaH (CH;),C OIITOBA KHCJIOTA, alleTaTHa KUCIoTa CH;COOH
1300KTaH (CH;3);CCH,CH(CHa)» IPONIOHOBA KUCJIOTa, ITponionaTtra kuciora | CH;CH,COOH
METHJIEHOBA I'pyIia —CH,— HaTpiil hopMiaT HCOONa
nmiapreutym(l) ateruneHin AgC=CAg Maraii ¢popmiar, Maruiit pudopmiar (HCOO),Mg
JTUHATPIN aleTUCHI X NaC=CNa HaTpil anerar CH;COONa
JWBIHLI CH,=CH-CH=CH, KaJIbIl alleTarT, Kajablii jJialeTar (HCOO),Ca
i3ompen CH,=C(CH;)CH=CH, MOJIOYH& KUCJIOTA, JaKTaTHA KHCI0Ta CH;CH(OH)COOH
METHIXJIOPUJ CH;Cl IIaBJIEBa KMCJIOTA, OKCANATHA KUCIIOTa HOOC-COOH
ETUIXJIOPHI C,HsCl JTUHATPIA OKcayaT NaOQOC—-COONa
HPOTIIIXJIOPU L CH;CH,CH,Cl MeTmiIhopMiaT HCOOCH;
130ITPOIIIX TOPH I (CHj3),CHCI eTrdopmiaT HCOOC,H;
xnopodopm CHCI; METHJIAleTaT CH;COOCH;
Honogopm CHIL; eTHIanerar CH5COOGC,H;s
BIHUIXJIODHL CH,=CHC(CI HaTpill MeTHIIaT CH30Na
METUTIOBHH CIIUPT, AEPEBHUN CIIUPT CH3;0H HaTpil eTuiar C,HsONa
CTHJIOBHMH CIIMPT, BUHHUH CIIUPT CoHsOH IIIFOKOHOBA KHCITOTA HOCH,(CHOH),COOH
HPOIIJIOBUH COUPT CH;CH,CH,OH copbit HOCH,(CHOH),CH,OH
130TIPOTILIOBHUH CITUPT (CH;),CHOH caxapHa KHCIIoTa HOOC(CHOH),COOH
JUMETUIIOBHI eTep CH;0CH; KaJIbpLIH caxapar CioH»047-Ca0
JTIETUIIOBWH eTep, AleTUIoBHM edip CoHsOCH;s AN, aMiHOOLTOBA KUCIOTA NH2CH2COOH
MYpaIIMHUHN aibaeria, GopMaisaerii HCHO aJlaHIH, 0-aMiHOIPOITIOHOBA KHUCIIOTa 06

bopmaiin

36-37% po3unn HCHO

HIPOKCHITIH

(CeHﬁ'@C@NQﬁ ;i’%x

alcToOH

CH;COCH;

KJIITKOBUHA

HITPOIINEPUH, TPHHITPOTIIIEPUH

CH,(ONO,)CH(ONO,)CH,(ONO»)

(cgtii} @n/ \\9%{)%
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