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Jlo Hakaly MIHICTepcTBa OCBITH |

HAYKH, MOJIOZ| Ta cropTy YKpaiuu
/4. 07 2010 Ne _+#9(

[Iporpama nas nposeaeHHsi 30BHIIIHLOI0 HE3aJI€KHOT0 OLIHIOBAHHS 3 XiMil

IIporpama npusHaveHna ajs MPOBEACHHS 30BHIIIHLOTO HE3JIKHOTO OLIHIOBaHHS 3 Ximily 2012 p.

I'onoBHCI0 METOI0 NPOBEJEHHS 30BHILIHBOIO HE3aJIEKHOIO OLIHIOBaHHS € 00'€KTMBHE Ta HEyMNepe/PKeHe OLIHIOBAHHS pIBHS
HaBYaJIILHUX JIOCSTHEHb 0ci0, Kl 3aKIHUMIM 3arajbHOOCBITHIH HaBUalbHUH 3aKjaj | BUABMJIM OakaHHsS BCTYIIUTYU JO BHIOTO
HaBYaJpHOI'O 3aKjIany YKpaiHHu.

30BHILIHE HE3a/eXKHE OLIHIOBAHHS 3aMPOBAKEHO 3 METOI 3a0e3nedeHHs KOHCTMTYLIMHOro npasa rpoMaisdH Ha piBHUIL
JIOCTYIT O BULIOT OCBITH. :

30BHILIHE HE3alle)KHE oEEowmmmm 3 XiMiT — croci® :mwom%ms

® 3HAHHS YUHSMH HaWBaXJIMBIIINX 3aKOHIB 1 TEOPIN XIMIT;

e BOJIOAIHHS XIMIYHOIO MOBOO, BMIHHS KOPUCTYBATHUCS HA3BAMH 1 CHMBOJIAMH XIMIUHUX €JeMEHTIB, Ha3BaMu EquEx 1 CKJaHHUX
pPEYOBUH; .

e BMIHHS CKJIaaTH XIMIYHI %O@Zv:s 1 PIBHSHHS XIMIYHUX wmmrEx pO3B's13yBaTH @owmmxv\mmom_ Ta €KCrepUMEeHTaNbHI 3a/adi;

® DO3YMIHHsl 3B'SI3KY MDX CKjIa[oM, OyIOBOI, (I3UYHMMHU | XIMIYHUMH BIACTHBOCTAMM pPEYOBMH, crocobamu iX no6yBaHHI,
rajy3siMHM 3aCTOCYBaHHS; , , .

® 3HaHb [1PO HAHBAKIUBIIII EuswobE Ta LUTY4HI PeHOBUHHU, TX OYI0BY, cIOCOOH 106yBaHHS Ta rayy3i 3aCTOCYBaHHS;

® PO3YMIHHS HAYKOBUX OCHOB I1€BHUX XIMIYHHX BUPOOHHIITB;

e 00I3HAHOCTI 3 JISSIKMMH CKONOTNUHUMH TpodjieMamu, NOB'I3aHUMY 3 XIMI€10;

® DO3YMIHHSI pOJII XIMIT Y @me.xum::m rnofanbHUX MpodieM JIoACTBA.

Iporpamy st npoBeieHis 30BHILIHBLOFO HC3AICKIONO ouitoBanus 3 ximil y 2012 p. po3po0GieHo Ha OCHOBI YMHHMX
HaBYyaldbHHX nporpam 3 Ximii ans 7—9 xmnacis (K.: Ipnius: [Tepyn, 2005) ta 10—11 kiacis wmﬂmavmoogim_x HaB4alby
(Tepuonian: Maripisens, 201 1), enexrpoini sepeii sikux posmiineno na odiuiiinomy se6-ce
Ta CIIOPTY (WWW.Mmon.gov. Cmv .




)

YUHAMM XIMIMHUX TIOHATDL, 3aKOHIB, TE€OP.i, 4 W OCMHCIICHE BUKOPHCTAHHS HwMH 3HAHL, (OPMYIIOBAMHS OUIHHUX CYKEHb,
BHSIBJICHHS BJAACHOT MO3UILIT Y PI3HUX KUTTEBUX CUTYALIISAX.

Marepian nporpamu Juls POBEJEHHS 30BHILIHEOTO HE3aJeXKHOr0 OLIHIOBAHHS PO3MOAIICHO Ha YOTHPH TeMaTHUHi GIOKU:
«3aranbHa XiMis», «Heopraniuna ximis», «OpraHiuna XiMisy, «O0UncIeHHS B XIMIiD», SKi B CBOIO Yepry pO3MmoAifieHo 3a po3aiiamy i
TeMaMHu. Y KOXKHOMY O3l NepesiiyeHo 3HaHHS, SKHMH MatOTh BOJIOJITH YYAaCHUKH 30BHIILHBOTO HE3aJIEXKHOTO OIIHFOBAHHS, .

Y nepeniky BUMOT, HaBeAeHUX Y KonoHU «lIpeaMeTHi BMIHHS Ta cnocobu HaBYANbHOT AISUTBHOCTD AETaNbHO PO3KPUTO OOCHT
BMMOT JIO 3HaHb Ta YMIHb 3 KOXKHOIO PO3ALILY 1 TeMU. Y Mporpami JJjisi IpOBeACHHS 30BHILIHLOIO HE3aJIEXHOI0 OLIHIOBAHHS 3 XiMiT y
2012 p. BUKOPUCTAHO HOMEHKJATYPY XIMIYHHX €JIeMEHTIB 1 PeYOBHH, a TaK0X TepMiHOJorio, gki BiamopigaroTs JICTY 2439-94:
EnemenTy XimiuHi, peyoBunM mpocti. Tepmiau Ta BusHavenus. — K., Jepxcnoxuscrannapt Ykpaiuu — 1994, 1lsoro crangapry
Oyne JOTPUMAHO 1 B 3aBJAHHAX TECTY 3 XiMil.

HazBy opraniuHux cnonyk BIANOBINAKOTHL ocTaHHiM pekoMenpauism IUPAC. I3 naHum maTepialloM MOXHA 03HAHOMUTUCS B
HaBuajbHUX NOCIOHMKAX, SIKI MarOTb rpud MIiHICTepcTBa OCBITH 1 Hayku YKpaiHM (JMB. mepenik pPeKOMEHA0BaHOI HaBuyaibHOI
JiTepaTypH). . ;

Y nporpami A IPOBEJIEHHS 30BHILIHLOrO HE3aeXHOTO OLIHIOBAHHS 3 XiMil BUKOPUCTAHO CKOPOUYEHHS «H. Y.» — HOPMalibH
ymoBy (temneparypa 0 °C, Tuck 101,3 xITa a6o 760 MM pT. cT.).

Bianosiano 1o MDKHApOJHMX CTAHAAPTIB AJs MMO3HAUEHHS KIJIBKOCTI pEHOBHHH MOKHA BUKOPUCTOBYBATU jitepu n abo v. [
NO3HAUYEHHS Tery1oBoro eexTy peaxuii ¢/l BUKOPUCTOBYBATH Mo3HaueHHs «AH».

[Tin wac niAroTOBKH RO NPOBEIEHHS 30BHILIHLOIO HE3ANICKHOTO OLIHIOBAHHS 3 XiMil PeKOMEeHI0BAHO BUKOPHUCTOBYBATH
JOBIAHMKOBI Tabnuui, Kl HaBeleHo y AojaTkax «PO3UMHHICTL KHCIIOT, cojleli, OCHOB Ta aM(OTEePHUX FIAPOKCHIIB Yy Boai 3a 20—
25 °Cw», «Psa akTHBHOCTI MeTanisy, «Hafinowmmpeniti Ha3BU Ta CKNan ACSKHX HEOpraHi4YHHX PEUOBHH, CyMilllel Ta MiHepaniny,
«Haiinolwmpenimi Ha3BKM Ta CKJIAJ, ISSIKUX OPraHiuHUX PEYOBUH Ta cymimeiy, «[lepenik pexoMeni0Banol HaBYAILHOT JiTEPATYPUY.




Ne Haspa po3niny, . co - .
N 3uanus Hpeaverni BMinng Ta cnogobu HaB4aILHOT AisLTBLHOCTI
n/n TEeMHU
1. 3aranbua ximis
1.1 OcHOBHI XIMI4HI [Tonarrs peuoBuna, (izuude Tino. matepian, | Crradamu GpOPMYAH CHONYK 3a 3HAYEHHSIMH BAJEHTHOCTI CJIEMEHTIB.
nmoHATTa. PeyoBuna | npocta pedyoBuHa (MeTan, HeMeTall). ckiagHa | 3anucysamu XiMivHi Ta rpadidni (CTpYKTYpHI) GOPMYIH PedOBHH.

peHOBHHA, XIMIiuHUI ejleMeHT; HaHapiOHiwi | Pospiznamu (i3udni Tina 1 pevuOBUHH; NPOCTI Ta CKNANHI PEYOBHHU;
YACTHHKHM PEYOBUHU — aTOM, MOJIEKYNd, HOH | €IEMEHTH 1 NPOCTI PEHOBHHM; METANH 1 HEMETAH; aTOMHU, MOJIEKYIIH Ta
(katioH, anioH). Ckjan pedoBHHH (siKiCHHMH, | HoHW (karionu, aHiOHHM); (izmyHi Ta XiMi4HI BJIACTHBOCTI PEYOBHHHY;
KUIbKiCHUH). BanenTHicTs XimiuHOro enemen- | GisuuHi sBHIA Ta XimiuHi peakuii; Hadfinpocrimy Tta ictunny Qopmysn
Ta. XiMiuHa (HalnpocTima, icTUHHA) 1 rpadid- | CroayKH.
na (crpyxrypna) Qgopmyin. Dizuunie ssuuie. | Busnauamy BaeHTHICTL eieMenTiB y GIHAPHUX CHOJYKAX.
Bignocni aToMHa 1 MONEKYISpHA MacH, MOJIAp- | Ananizveamu SKiCHHH (€eMEHTHUH) | KiNbKICHME CKNajg peuyoBHHH 3a 11
Ha mMaca. KUILKICTL peuosHHu. OauIHI BHMI- | XIMIUHoio GopMysoio.
PIOBANITS KITLKOCTI PCUOBHHH, MOJIIPHOT MacH,
MOTAPHOIO 06 CMY: 3HAUCHISL TCMICPATY Pl
THCKY. $IKI BUIMOBIAAIOTH HOPMAaJILHUM  YMOBAM
(1. y: aossipuiii o0 em rasy (3a 1. y. ). 3aikon
ABOrajipo;  uMclio  ABOraApo;  CepeiHs
BIUIOCHA  MOMEKYAspHa Maca cyMitlli rasib.
HOBITPY, MacoBa yacTka eJieMeHTa y CloJiyul.

1.2 XIMIuHa peaxiist Ximiuna peakuis, cxema peaknil. XiMmiune | 3anucyeamu cxeMu peakiii, Ximiuni piBHAHHS.

piBHAHHA. 3aKOHK 30€PEKEHHsT MACH PEeUOBHH
myj  4ac  xIMIYHOl  peakuil, o0 eMHUX
cniBigHowens rasis y  Ximiumiil  peaxuii.
30BHIIIHI eDEeKTH. U0 CYTTPOBOIKYIOTH XIMIUH{

peaxiit.” Tlonsrrs  OKMCHMK,  BIIHOBIHK,
OKHCHEHHs. BIAHOBIEHHS. THMH XIMIYHHX
peaKitiii. Hismpkiern NinMiunor DCAKIT,

Karanizarop.

Pospisusmu TANK peakuil 3a KUILKICTIO PEareHTIiB 1 NpOAYKTIB (peakuii
CNIONYYEHHS, pO3KJany, OOMIHY, 3aMILICHHS), 3MIHOIO  CTYIIEHH
OKMCHEHHS CJIEMEHTIB (peakiil OKHCHO-BIZIHOBHI Ta HE OKUCHO-BIIHOBHI),
TeIoBUM e(eKTOM (peakuil eK30TepMidHi, eHIOTEepPMIUH), HarpsIMOM
nepediry (peaktiiii obopotrii, HeoboporHi).

Busiaqamu B OKHCHO-BIAHOBHIN peaxilii OKMCHUK 1 BIJIHOBHUK, NPOLECH
OKICHCTIISE | BUEHTORBJICHTS,

\:::E\om\:: BILIWB _8::2:?:: @Q:C:E BCIHUHI :oar@y_: ix




_,.c_.w.&_c__.‘w,:_:,ﬁ BOJIICBHII, MCTAH T ).
Xm@mxamﬁ:ogz: KOBAJIEHTHOI'O 3B 3Ky —
KPaTHICTb,  EHEpris,  nojsapHicTs.  Tunu
KPUCTATIUHUX IPATOK (aTOMHi, MOMCKYJSpHI,
fonni, MeTamusi); 3aJCKHICTE  (IZMUHUX
BJIACTUBOCTEH PEYOBMHU BiJT THITY
KpHCTT4HUX TIpatok. Ejnextponna dopmyna
MOJIEKYJIM.  EJXeXTpOHCraTHBHICTL — clieMeHTa.

O,_‘v\:::v OKHCHCHHSI ClIeMCHTAa B UG:OE\::.

1.3 [epio/munnii saxon | Iepiojuunuit 3ax. .« (cywacue QopmymnioBan- | Pospizusamu B Lioploguuuiii cucteMi nepioat. 'pyny, rofoBHI Ta nodiuui
1 HeplojMyna tst). CTPYKTYpa KOPOTKOIO i -TOBFOTO BapiaHTiB | NIATPYITH; METANIYHI Ta HeMETaliuHl eeMCHTH 3a IX IONOKEHHUAM Y
CUCTEMA XIMIUHMX | NIEPIOAMYHOI  CHUCTEMH;  I1€piofM,  I'PYMH, | nepioguyHill cucTeMi. 5
CHCMCHTIB niarpyni  (rosnosri, noOiuni). [lopsaxosuit | Buxopucmosyeamu indopmalliro, 3akiaieny B nepiofauunii cucremi. i
J. 1. Mengeneesa | (aromidii) HOMEp  eneMelTa.  PO3MIlLCHNS | BU3HAUEHHS TUIY eflemMenTa (MeTamiuHui abo HemeTaniqHuii ClIeMenT),
MCTAINUHKEX 1 HEMETANiuIX  CHEMEHTIB Y | MAKCHMATLHOrO 3HaueiHst HOro BAICHTHOCT, THIY MPOCTOT PEUOBHHH
nepiojuuniii - cucremi. nepiojlax 1 rpynax: | (Meran abo  Hemeran). XiMIYHOro XapakTepy OKCHJIB, TipOKCHIIIB,
JYXKNL JIYKHOZEMENBHI,  THCPTHI  eJICMCHTH, | CIOJYK esleMeHTIB i3 [ijiporenom.
FQAIOICIH. Aunarizyeanu 3MIHK BAACTUBOCTCH  LIPOCTHX  PCUOBMHI  3aAJICKIO  Bijy
PO3MILICHHS €IEMEHTIB Y riepiofax. NiArpynax, mpy nepexosi Bija oaHoro
e R e _| mepiosty jto tmmoro. e ,
1.4 bynosa aroma Crnajy aroma (sipo, cueirporina obononka). | Sunucysamu ¢lekTponni ta rpadiuni Gopmyan aromis i npocTHx HoliB
[Tonsrrs ByKIoH, HYKIJL, 130T0NM, 1poronne | eiemMeHTiB Ne 1—20, aToMiB neMeTamiunMX eJeMEeHTIB 2-ro 1 3-ro
UHCIIO, HYKJIOHHE YMCIIO, OpOiTallb, eHepreTHy- | 1epiofliB y 30yIKEeHOMY CTaHi.
Hi piBEHb 1 MiAPIBEHD, CnapgHuil i Hecriapenuit | Busnauamu cknajn siaep (KiNbKiCTh OPOTOHIB 1 HEHTPOHIB y HYKITIA) i
CEKTPOHM, paziyc artoma (I1pocToro HoHa); | eJICKTPOHHUX OBOJIOHOK (EHEPreTHMYHMX pIBHIB Ta MHiApIBHIB) aToMiB
OCHOBHUIA 1 30ymxennit ctann atoma. CyTHicTh | enemenTin Ne 1—20.
apHid | pajtoaxtusnocti.  Popmu s- 1 p- | Hopisiosamu pajiyeu atoMis i npocTux ifonis.
opbitane#i, posMmilieHHs  p-opOitanelt y | Ananizysamu 3MiHU paniyciB aToMiB y nepioax i miarpynax.
poCTOpi. [Tocninosuictn 3arnoBHEHHs!
CHCKTPOHAMH CHEPICTHUHHN PIBHIB 1 HIPIBHIB
B atoMax enementin Ne [—20. cnexrponni Ta
rpaditni Gopmysin aromin i npocrnx iionin
enemenTis No [—20.
1.5 Ninminmit 3n' 30k | Ocnosii rinn Xisinnoro  ss’ssky (o | Craadan CHCKTPOHIT (POPMYIHT MOJNCKYIL, XIMitE (POPMYIIH CHOJIYK 32

CTYHCHSIME OKHCHCHI1S ..u.:c_/\_c__‘_,:wJ wﬁﬁvChm?—: Houins.
Po3piznsamu BAIGHTHICTD 1 CTYNIHb OKHCHCHHS CJIEMEHTA.

Obuucniogamu CTYIIHb OKMCHEHHS €JIEMEHTA Y CIIOJYLI.

Busnayamu KpaTHICTb, MOJSPHICTb UM  HEMNOJSIPHICTL KOBAJICHTHOIO
3B’S13KY MIXK aTOMaMH.

IIpoenosysamu THII XIMIYHOTO 3B’SI3KY B CHOJYIHi, (BI3WYHI BIACTUBOCTI
PEYOBHHU 3 ypaxXyBaHHSIM THILY KPUCTANIYHHX IPATOK :




1.6 Cyminti pewosuir. | Cymimi ojnopiam, (po3unnmn) ra ueoanopiani | Crradamu ¢Xewmd €NEKTPOAITHYHOT JAUCOLIALIT OCHOB. KHCJIOT. COJICH:
Posannm (Cyctensis, eaynnels, nina, acpososn). Macosa | HOHIO-MOACKYJBIPHT  pIBISHISE 30 MOJCKYJUSAPHHMH - PDIBISHIBIME
I o0’emna (uisl rasy) 4acTKH PCUYOBMHH B | MOJEKYJSIPHI PIBHAHHS 338 HOHHO-MOYIEKYJIAPHUMH PIBHAHHSAMH.
cymimi.  Meroan  poyisictiig cymimeit | Pospiznsnig 0jinopiun ta HeoOPiAN cyMit pi3nux THIB; po3banncii,
(Biacroiosanus, (GInbrpysaHust, LHEHTPUQYIY- | KOHLEHTPOBAaHI. HACHYeHI, HEHACHYCHI pPO3YMHM:  ENEKTPONITH i
BaHHs. BHIapioBaniig. neperonka). TIOHATTS | reesexTponiTH, CHAbHI Ta cnabki eNeKTPOTITH,
PO3YHH, PO3ZYHHNHHK. PO3HHHCHA  PEHOBUHA, | Busnayaniu MOKIMBICTL nepediry peakuil oOMIHY MK CICKTPOIITAMH B
KpPUCTANIOrAPAT, EJIEKTPONITUYHA JIMCOUIALIS, | PO3UUHI.
CICKTPOIIT, HECICKTPONIT, CTYHINL CHCKTPO- | Anciizyeanti BIUMB OyIOBH PCHOBHH, TEMIICPATYPH, TUCKY (Juls ras3iB) Ha
JITHYHOI  Jaucoudialii, HOHHIO-MOJEKYJSpHE | TX PO3UMHHICTD y BOJI; MEXaHI3MM YTBOPEHHS HOHIB NPy PO3UMHEHH] Y
pisusinug.  Macosa  uwacrtka POZUMICHOT | BOJI CHCKTPOIITIE HOLIIOT T4 MONCKYISpHOT OY/10BH.
PCYOBHMHN Y PO3uMHI. bynosa mouexynn Boju; | Sacmocosyeami 3HaHHS ANst BUOOPY METOY pO3AiNienns oaHOpianot abo
poaneBrilt 3’30k y  Bojl.  3adapsiciiist | HCOANOPLUIOT CYMIIIT PCUOBUIL,
1HJIMKATOPIB (YHIBEpCATBLHOIO, JAKMYCY,
%o:o:% rajieiny., METHUNOPAIDKY) B KHCIIOMY.
nyxKiomy i :c:_?::v_:év\ CCPCMOBHINAX.
Peakuii oOminy mix e 539:52: v ﬁo%:::
2. :oo_: anivna Ximist
2.1. OcuoBiii KJacH HEOPralivIHUX CIIOJYK
2.1 1 Oxcran Busnaucnus. nassu. kjacHdikanis oxeuais, | Cruadamu  Ximivii  Qopmyin  OKCHAIB;  piBusimis  peakuiif,  ski
XiMiuHi BJACTHBOCTI CONICTBOPHHX OKCHIIB, XapaKTepH3yIOTh XIMIUHI BJIACTHBOCTI CONETBOPHUX OKCHJIB (B3aEMOJd 3

crnocoOH 100yBaHHS OKCHIIB

BOJOIO, OKCHJAMH, KHCIOTAMM, JyraMH), criocobu j1o0yBaHHS OKCHIIB
(B3a€MOJIIs MPOCTHX 1 CKJQAHMX PEYOBHH I3 KHCHEM, pO3KJIaJLaHHs
HEPO3HUHHUX OCHOB, AESIKUX KHCIOT 1 CONEH M yac HarpiBaHHs).
Hasusamu okcuin 3a iXHIMH XIMIYHUMH (POPMYTIAMH.

Busnavamu (opmysn okCUAIB cepesl (PopMys CHOJNYK IHUIMX BUBYEHHX
KJIaciB.

Pospisuamu neconersopHi (CO, N>O, NO, SiO) i conetsopHi OKCHAM
(KMCIIOTHI, OCHOBHI, aM(oTepHi).

lopigniogamu 3a XIMIYHUMH BJIACTHBOCTAMYU O
amoTepHI (Ha NpuKIagax oKcuaiB [{uHKyY Ta Aoy m@ 0K
Bemanosiiosamu 3anexXHICTh BIACTUBOCTEH OKCY E@%héx:v\ o:wza:g I

XiMIuHoro 38’ SI3KY B OEObv\E_
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Ocronu

Kucnorn

BusnauenHs (3a Jiplic  TAa 3 NOOIIBSLLY
CHCKTPOIITH IO Jutcoriani’). HAa3BH.
KIaCH(pIKaLlis, XIMIUHT BIACTHBOCTI, ClOCOOH
Jlodysans ocHoB

Busnauenust  (3arafibHe  r1a 3 [HOIISLY
eJIEKTPONITHUHOT JUcoiaIi), Ha3BH,
Kknacu(ixanis, XiMiuHi BIaCTHROCTI, crocobu
J00yBalHs KUCHOT

Cruadamu XiMi-...1 QOPMYIH OCHOB: PIBHSMHS pCakiiil. sxi XapaxTe-
PH3YIOTH XIMItI BIACTHBOCT] NYTIiB (B3aCMOJLISE 3 KUCIOTIHMIU OKCHJIAMH,
KHCAOTAMH Ta COJIIMM B PO3UMHI) T8 HCPOZUHHIIHX OCHOB (B3acMOJUS 3
KHCIOTaMH, POKIIJIanils i1 Hac narpisaiist), ciiocoOu jlobysaiis jiyrin
(B3acMOJist Iy KHUX 1 JIy’KHO3EMENBLHHX (KpIM Maruiio) MeTaiis i3 BOOIO,
OCHOBHKX OKCHJUB JYKHHUX 1 JYKHO3ZCMENLHUX €NCMCHTIR 13 BOJ0IO) it
HCPOZUHHIIMX OCHOB (B3aCMOMIs COJCH 13 JIyraMu B posunni).

Hazuecamu ocHOBH 3a IXHIMH XIMIYHHMH (POPMYTIaMH.

Buznauamu Gopmyitn octioB cepei GOpMy Crioiyk iHnmMx BHBYCIHHAX
KJIacIB. :
Po3piznusnu po3drHHl (JIyTH) Ta HEPO3UUHHI OCHOBH.

Hopicimocamu XIMIMIT BIACTHBOCTT POIUMINMUX  (JIVFIB) | HCPOZUMIIITHX

OCHORB.

Criuadamy  XIMIYHI  (DOPMYJIH  KHCIOT,  pIBHSIHHS  peaxuiil,  sKi
XapaKTePHU3YIOTh XIMIYHI BIIACTHUBOCTI KHCJIOT (B3AaEMOJIS 3 METallaMH,
OCHOBHMMH OKCHIAMHM, OCHOBAMHU Ta COJSIMM B PO3UHHI) TA CIOCOOM IX
J00yBanHsl (B3acMOJIi KUCIOTHHUX OKCHAIB 13 BOJOIO, HCMETAB 13
BOJHEM, COJIEH 13 KMCIIOTaMH).

Hazugamu KUCIOTH 3@ TXHIMH XIMIUHUMH (JOPMYTTaMH,

Buznavamu Qopmyin KUCIOT cepeli (pOpMys CIOAYK IHIIHMX BUBUECHUX
KJIACIB, BJIEHTHICTb KUCIIOTHOTO 3aNHIIKY 3a (POPMYJIOIO KHCIIOTH.
Pospisisamu  KACIOTH 3a CKIQJ0M (OKCHI'CHOBMICHI, O€30KCHICHOBI),
3JATHICTIO IO  €JEeKTPOJITHYHOT jucomiauil  (cunbHi, ciabki) Ta
OCHOBHICTIO.

Comni

Busnaucuus — (araibHe a3 norasay
€JIEKTPOMITHYHOT Jucouianit), Ha3BY,
knacupikanis, XiMiuHi BIacTHBOCTI, criocobu
Jaobysanig cojen )

Cruadamu xiMiuHl (QOPMYNH CEpeIHIX Ta KMCIMX CONeil; PIBHSAHHS pe-
axkUli, Akl XapaKTepH3YIOTh XIMIYHI BJIACTHBOCTI CepefHix coiedl (B3ae-
MOJIf 3 METajlaMH, KHCJIOTAMH — XJIOPUJIHOIO, CYiIb(aTHOIO, HITPATHOIO,
JyraMy, ColsMH B PO34MHI) Ta criocobu ix nodysanus (B3a€MOMIIST KUCIIOT
13 MeTajlaMH, OCHOBHHUX OKCHJIB 13 KHCJIOTAMH, KUCJIOTHHX OKCHJIIB 3
JyraMmu, JIyriB 13 KHCJIOTaMH, CONCH 13 KHC/IOTaMu, cosieil i3 Jiyramu,
KMCJIIOTHUX OKCHIIB 3 OCHOBHHMHM OKCHAAMH, COJeil i3 coJ 28
MeTanamu (peakuii 3AiICHIONNTD y PO3UMHAX), METANIB 13416
Hazueann cepejtil Ta KMCH coil 3 IXIIMH XIMIMTTH M
Busnauamu GpopMynaH cepennix Ta KHCIUX coJeit
TN BHBUCIIX KIQCIB,

Pospizusmu 3a CKIALoM cepeiHi Ta KHeili codli.

pest’ popMyt oYK




Craadamu piBHA..alst PCAKUIA, SK1 XapakTepH3yloTh XIMIuHI BJIACTHBOCTI

2.1.5 Amborepui crtonyku | fsume  amdore, L0CTi (HAa  NpUKIAIAN
OKCHMIB 1 FIJAPOKCHJUB): NIMIUNT BIACTHBOCTL, | OKCHUIB 1 rijpokenais Ajuominito ra Liuuky (B3acMOuis 3 KHCIOTAMH.
cnocobn JlodyBanns amorepnux | ayramu) Ta criocodu j100yBaHis MIApOKCHAIB  Auttominiio 1 [luniky
PLIPOKCH LB (B3aCMOJUIST CONCH LIMX CHCMCHTIB 13 JIyraMu B PO3uMil, ajnoMinaris i
- ‘ S | nHOKatis i3 KMCJIOTaMHM ). - , -
2.1.00 ) Lenerinun 38783K1 MWK KJIQCAMH HCOPranitunux CHouyK Cragdamu pIBISIHIS PCakiiii MIK  HCOPIaHiMIMMHE  CHOJNYKaMH  Pi3iinx
KJIACIB.
Topigniosamu XIMIYHI BIIaCTUBOCTI OKCHJIIB, OCHOB, KHCJIOT, aM{(pOTCPHHX
TLIPOKCHUIB, COJIEH.
Yemaniosnosamu 3B°SI3KH MDK CKJIAZOM 1 XIMIYHHMM  BJIACTHBOCTSIMH
OKCHJIB, KHCIIOT, OCHOB, aM(POTEpPHHX TIAPOKCUAIB, COJel; reHeTHYHI
3B" 53K MIX MPOCTUMH PEUOBMHAMH, OKCHJAMH, OCHOBAMHM, KHCJIOTAMH,
amM(pOTEPHHUMH TiJIPOKCHAAMH, COJISIMU.
2.2. MetaJjiyui ejiemenTH Ta ixdi cmonyku. Merajn
2.2.1. Saranbni Bigomocti | [Tonoskenns — meraniunmux  enementis  y | Busuauamu MonoeHHs METATIYHUX CICMEHTIB Y MeploAMaHiH CHCTEMI.
npo METaIYHI nepiofnyHiit CUCTEMI; 0cobINBOCTI | Xapaxmepusyeamu MeTaniunuil 35'930K, METaTiuHi KPUCTATIYHI IpaTky,
eJeMeHTH Ta CNIEKTPOHHO! OYIOBM  aTOMIB  METATYHHUX | (PI3WYHI BIIACTHBOCTI METAIB.

MceTalli

CIEMEHTIB; OCOOIMBOCTI METANIUHOIO 3B 3Ky,
3arajipHi  (QI3MYHI  Ta XIMIYHI  BIACTHBOCTI
MeTanis, 3arannii cnocobu ix jtoGysaiis; psijt
AKTHBHOCTI METaliB; SIBUIIE KOPO3Il, crnocobu
3aXMCTY METaJIB Bijl KOPO3il; CIJIARKM Ha OCHOBI
3aJtiza (YaByH, CTajib).

Pospisnamy  MeTajiiuHl Ta HeMETaNIYHI eJEMEHTH 3a EJIEKTPOHHOIO
OyJIOBOIO aTOMIB.

Crnadamu  enexTpoHni (QOpMy/IH aroMiB MCTaJiYHHUX EJIEMEHTIB —
Jlitiro, Hatpito, Maruiro, Amominiio, Kanio, Kanbuio, ®epymy;
PIBHSIHHSI PEaKLil, fKi XapakTepusyloTh XIMIYHI BIIACTHBOCTI METANIB
(B3aeMOJiisA 3 KMCHEM, rajloreHaMU, CiIpKOIO, BOJIOIO, PO3UMHAMM KUCJIOT,
JYriB Ta cojeit) i criocobu 1X noOysanus (BiAHOBIEHHS OKCHIIB KOKCOM,
kapOon(Il) oxeHjoM, BOJIHICM, MCTWIOTCPMIs (HOMOTCPMIS)): PiBIsITHIS
peakuii, ski BiAOyBatOThCS Mi/1 yac BUPOOHUUTBA YaBYHY 1 CTaIl.
Hoscuiogamu 3aJCKuICTh XIMITHOT AKTHBIOCT] MCTAMIR BIJL CICKTPONIIOT
OyuoBH IX aTOMIB; CyTh KOPO31T MCTANB; XIMIUHI LICPCTBOPCHISL 111]] 4ac
BHPOOHUIITBA YaBYHY 1 CTaJIl.

IIpoenosyeamu - MOXKIMBICTL  11epeBiry  XIMIUIIHX  peakuiidl mcranis i3
BOJIOIO, PO3YHHAMU KHUCJIOT, COJIEH, JIYTIB. :




Ximiy"l  dopmynd. Ha3BM  Ta  QI3UYHI
BJIACTHROCTI HalBaXKITMBILLINX CIOJIYK
rajoreHiB (riiporeH XJiopuiy, TrajoreHiaiB

METaJIIYHUX eJeMEHTIB); ctocodu 100yBaHHS B
nadopartopii Ta XiMIYHI BJIaCTHBOCTI IiAporeH
XJIOPUAY 1 XJOPHUIHOT KUCIOTU; HalBaXKITUBILII

2.2.2. Jlysxui Ta XiMiuHI BJIACTHBO. .. HATPIIO. Kamio. Maruito. | Xapanmepusyee...ai nonoxkenns Hatpito, Kanito. Maruiio. Kaibuiio s
JIVKHO3EMEIbHI KajbUilo; Ha3BH Ta (OpMYJIH HAHBAKIMBIIMX | MeploJHuHil cucTeMl, (PI3HYHI BAACTUBOCTI HATPIKO | KaNlio. MarHito i
CIICMCHTH CIOJYK JIYKHHX 1 JIYJKHO3CMCJLHUX CICMEHTIB; | Kaiblillo, BHAM TBEPAOCTI BOJAM ‘— TUMYacoBy, ado KapOOHATHY:
3actocyBanHst  crionyk  Harpiro,  Kamiio, | mocTiiiHy. 3aranbHy; 3acTocyBaHHs okcuaiB Maruiro 1 Kamsuiro,
Marniro, Kanbuito; ximiuni Gpopmynu i nassu | riapoxcunis Hatpiro, Kanito, Maruiro i Kansuiro.
HaHBaXKIMBIWIMX Kaliuux nodpus; teepaicTh | Criadamy enekTpoHHl GpopMysd aromis i Houis Hartpito, Kaiiio, Mar-
BOJIH. Hi10. Kanbliio; piBHSHHS peakuii, siKi XapakTepPH3YIOTh XiMIUHI BIIACTH-
BOCTI HATPIIO, Kanilo, Maruilo, Kaublilo (B3acMOJist 3 KHCHEM. rajore-
HaMH, CIPKOIO, BOJIOIO), OKCHJIIB 1 rigpokcuais Harpiro, Kaniio, Marsio,
Kanpnito; piBHAHHS peakuif, ski BUKOPUCTOBYIOTH AJSl 3MEHIIEHHs abo
YCYHEHHS TBEPJOCTI BOJAH (KUA SITIHHAM, 0JaRaHHsIM coan ado BarHa).
223 AMOMIHIH XIMIYUHI BJIACTHBOCTI, JI0OYyBanHs ra | Xapaxmepusysamu TONOKEHHS AJIOMIHIIO B TMEPIOJIMUHIN CcHCTEMI,
3aCTOCYBAHHs AMIOMIHIIO; Ha3BW Ta OpMYyNH | PI3HUHI BIACTHBOCTI aMIOMIHIIO, OKCHAY Ta TIPOKCHAY AJIOMIHIIO,
HAUBAXKIJIMBILIMX CIOJYK AJHIOMIHIIO. 3aCTOCYBaHHS aJIIOMIHIIO.
Craadamu enexTpoHH] (GOpMYNM aToMa 1 HoHa AJIOMIHIIO; pPIBHSHHS
peaKItiit, sKi XapaKTepr3ylOTh XIMIUI BAACTUBOCTI aJIIOMIIIIO (B3acMO1is
3 KHCHEM, rajloreHaMiu, CIpKOIO, PO3UMHAMH KHCIOT. JIYIIB Ta coieit),
amPOTEPHICTL  OKCHJLY  Ta TPIPOKCHILY  AJMOMINTIO — (B3aCMOJLsE 3
, OCHOBHHUMH Ta KHCJIOTHUMH OKCUJIAMM, KMCJIOTAMU Ta JIyI'amu).
2.4. Mdepym Ximiuni practusocTi ta jodysanns samza: | Xapakmepuzyveamu nosoxenns Mepymy B riepiojidunii cucremi, Gpizuyr
Ha3Bu ra popMyIH HABAMGIMBIIIMX  CHOMYK | BIACTHBOCTI 3431134, OKCWILIB 1 THIPOKCHIIB Depymy; 3acTocyBaniis 3ajiiza
QepyMy; 3acrocyBaHHsi 3ajiza Ta cHOdyk | Ta crioiyk Depymy; ¢isionorigny poib onis Oepymy.
depymy. Crradamu cnexrpounity Qopmylly aroma Depymy; pisistiiiis peaxiiiid, sKi
XapaKkTepU3yloTh XIMIYHI BJACTHBOCTI 3aii3a (B3acMOJIsi 3 KHCHEM,
XJIOPOM, CIPKOIO, BOJIIHOIO TIapOIO, PO3YMHAMHK KHCIIOT Ta COJIeH,
pKaBiHHS), OKCHIIB 1 riipokcunis depymy (B3aeMOist 3 KHUCIOTAMHU),
) cosiei Mepymy (B3aeMoAist 3 pO3YMHAMH JIYTIB, KUCJIOT. COJICH),
B3aemonepeTsopeHHs crojiyk @epymy(1l) i Gepymy(I11).
2.3, Hesreradiuni cjiementn 1a ixuoi cnosyki. Hemerasin
2.3.1 I"anorenu XimiyHI GopMynn Gropy. Xjaopy, Opomy, Hony; | Criadamu pIBHAHHS peakiid, xXapakTepHUX s XJopy (B3acMojnis 3

MeTajlaMM, HeMeTajlaMH, BOJOI0), TIAPOTreH XJIOpUJ XJIOPUAHOT

KHCIIOTH wammZOb,mm 3 METaJlaMH, OCHOBHHUMH QK

TIPOTeH XJNopuay B aboparopil
IHopigniosamu XIMI9HY aKTHBHICTb FJIOT€HIB.

Xapaxmepusyeamu HaWBayJIMBIII ranysi




XJIOpY.  I'iiAporex
SKICHQ peaxis

ranpysi
XJIOPHILY.

3aCTOCYbe.1Hs
XJOPHAIOT KHCAOTH

JUtsl BUABJICHHS XJIOPH/I-10HIB.

Y udPOOHMUTBI oOpraniuliux | HeopraHiunux pedoBHH),
FLPOrCH XJTOPHAY. XJOPHAHOT KHCHOTH (Y BHPOOHHUTRBI 11j1acT™Mac, JUIs
NO0OYBAHHSL  XJIOPUJIB), XJIOPHAIB® (HATpid  XJIOpPHJLY Xap4oBOT
IIPUITPaBH, i J0OYBaHHS XJIOPY, HATPIIO, HATPIH MAPOKCH LY. COMM).
3ucmocosysanu 3HaHHS 4151 BHOOPY €rtoco0y BHSBIICHHS XJIOPHA-10HIR %

OKUCHHKaA, VY

PO3UHHI.
2.3.2. | Oxcuren i CyssQyp | Ximiunl QopMynn KHCHIO, 030HY. cipku Ta | Cxiadamu PiBHSAHHS peakiliii. XapakTepHUX Ui KHCHIO (B3aeMOJid 3
nasaxauBinmx  crnoayk  Okewreny 1| MetayaMM, HEMETanamH, CIOJYKAMH  HEMETaliuHHMX  CHCMEHTIB 3
Cyunypy: Qismuani ra Ximiuni sracrnsocti | Uijiporenom). cipky (B3acMojtisi 3 MCTalaAMB, JICSIKUMH  1ICMCTaaMH),
KHCHIO, O30ny, cipku, okeuais Cynbdypy, | okenais  Cynndypy (B3aeMmojlis 3 BOIOIO, OCHOBHHMHM OKCHJIAMH,
“cynndaruoi  kucnortn. cynnarin;  cnocoGu | ocoBaMu), cymb(GAaTHOT KHCAOTH (B3aCMOIS 3 METAIAMH, OCHOBHHMH
J100yBaHHs KHCHIO B ;1a00paTopil; | OKCH/IaMK, OCHOBaMHK, aM(DOTEPHUMH CHOJYKAMU, COJISMHM); DIBHSHHS
HaHBaXKJIMBILI  rajy3l 3acTOCYBaHHS KMCHIO, | peakilii o0yBaHHs KHCHIO B 1a00paTopil, YTBOPEHHS I PO3KIIALY O30HY.
ozomy,  CIipku,  cyinarnol  kueaoru  ra | HHopisimosamu cxiail, XiMitiy akrHBHICTL KHCUIO H 03011y,
cynb(dariB; sKICHA peakiis Juisl BUSBIEHHS | Xapaxmepuzyeamy HaWBXKIMBILIL Tajly3l 3acTOCYBaHHS KHUCHIO (SIK

cyJin(har-1oHin.

OKHCIIMKA), 030HY (3HE3apa>keHHs BOJM), cipkit (Jlodysanus cynndaTtiol
KHCJIOTH; BHPOOHMIITBO T'YMH, CIPHHKIB, [POTH3AIAILIMX [peraparis,

KOCMETHYHMX  3acoliB),  cynabpdartHoi  KHUCHOTH  (BUPOOHHIITBO
MIHEpalBbHUX JOOPHB, BOJOKOH) Ta cynbdariB (rinc — y OyAIBHUITBI,
MEJMLUHI; MITHUH Kymopoc — aist 60poThOH 31 LIKIJIHHKAMH POCITHH,

NIPOTPABJIEHHS AEPEBUHM).
3acmocosyeamu 3uauHs U BUOOPY Crocoby BHSIBIICHHS KHCHIO Ta
cynb(har-10HIB (Y PO3UHHI).

o
(OS]
L2

Hitporen 1 ocdop

Xisiuli (opMmynu asoTy, OLTOro i 4epBOHOIO
voo%o@/\ HAHBaXIIUBIILIUX crioyK Hitporeny
i @ochopy; ¢ ?E\EE Ta XIMIYHI BJAaCTHBOCTI
aszoTy, Oinoro 1 4epBoHoro  {Qocdopy,
nitporen(ll) oxcumy, wmitporen(IV) oxcuny,
pocop(V) okenay, amoniaky, conel aMoHiO,
HITPaTHOI KHCITOTH, HITpaTiB, opTodocdaTHOl
kuenotu. oprodocdaris; crnocobu no6ypaHHs
amoHiaKy, HiTpaTHOI Ta opToPoCcPhaTHOT KHCIOT

y  naBopatopil;  HaMBaxJIMBILI  ranysi
3ACTOCYBaHHs  a30Ty, aMoOHiaKy, HITpaTHOT
KHCJIOTH, HITPaTIB, opTodocdaTHoi KHCIOTH,

oprodocdarip; AKICHI peakulil sl BUSABICHHS
Hon1B aMoHito Ta opTodochaT-10HiB.

Crraoamu PIBHSHHSL peakIli, XapakTepHHX st azoTy 1 (ocdopy
(B3aeMomisg 3 MeTanaMu, JesIKUMH HEMETalaMHu), aMOoHiaKky (B3acMomid 3
KHCHEM, BOJOIO, KHCIOTaMHM), cojedl amoHito (B3aeMOMIsl 3 JIyramu,
COJIIMM), HITPATHOI KHMCIOTH (B32€EMOMIS 3 MeTalnamy, OCHOBHUMHU
OKCHJAaMH, OCHOBaMHU, aM(POTEPHUMH CITOJTyKaMu, colisiMu), Hitporen(IV)
oxcuny Ta dochop(V) oxcumy (B3aemolis 3 BOAOIO, OCHOBHHUMH
OKCHJaMH, OCHOBaMH), opTodochaTHOT KUCIIOTH AwwmszEm 3 METATAMH,
OCHOBHHMH OKCHJAMH, OCHOBAMH, COJSIMH); Ewmmm : %

XapaKTepU3YIOTh B3ACMOTIEPETBOPEHHS CEPEAHIX | Kbl
PIBHSIHHS pEaKWifl TEPMIYHOrO pO3KNany Cojie
HiTpary, kxapboHaty Ta rifiporenkapOoHaTy)
peaxuiit n1oOyBaHHs amMOHIaKy, HITPaTHOI T
naboparopii.

Xaparmepuzysamu

cknaa 1 OynoBy




(uepBOHOTO 1 v.f0ro Qocdopy), HAUBLKAMBIII Taly3l 3aCTOCYBAHHS

a3oty  (BHpOOHHITBO  aMOIHAKY, CTBOPCHISE  HH3LKHX  TCMIICpaTyp).
amoHiaky (noOyBaHHs HITPATHOTY KHCJIOTH. BHPOOHHMITBO  JOOPUB,

HAIIATHPHOTO CIUPTY), HITpaTHOT KHCAOTH (BUPOOHHITBO A0OpHB,
BUOYXOBIX PCUOBHIL HITPOICHOBMICHHN Opratituiiy cHojyK). uitparis
(BupoOHULUTBO NOOpHUB, BUOYNXOBUX PEUYOBHH). opTOhoc(haTHO! KHCNOTH
ta oprodocdarin (BUPOOIHIITBO JIOOPHUB).

Iopigiioeamu XIMi4HY aKTHBHICTL a30TY. 4epBOHOTO 1 6isoro gochopy.
Sacmocosysamy 3HaHHA Juist BUOOpY cnocoly BMSIBIICHHSI aMOHIaKY,
HoHiB amMoHIIO Ta opTodocdar-1oHIB (Y PO3UMHI). ‘

[\
L2

Kapbom 1 Cunini#

ITpocti  peuounu  KapOony;  aacopbuis,
ancopouiiui BJIACTHBOCTI AKTHBOBAHOIO
BYIULISI; XiMIUHT  (POPMYIIH  HAHBQKIMBILIMX
cnonyk KapGony 1 Cunigiro; ¢ispuni  Tta
XIMIYHI  BJACTMBOCTI  BYTJNEUIO,  CHIILIIO,
oxcuuis Kap6ony, kapGonaris, cuniuiii(IV)
OKCHIY,. CHJIKATHOT KHUCIIOTH. CHJIIKATIB;
cnocobu  moOysauus oxcuais  Kapbouy. B
nabopatopii; HaRBa KK BRI ranysi
3aCTOCYBaHHsS anmasy, rpadiTy, akTHBOBAHOTO
pyrinng, oxcumis  KapGony, kapGouaTis,
rigporerxapbonaris, cumuii(IV)  oxcnay,

CHNIKATIB, AKICHI peaxiil JUIst BUSIBJICHHS
xapOOHAT- I CHJIIKaT-10HIB.

Crradamu PIBHSIHHS peakuiil, XapaKTepHMX IJsI BYIJIELIO 1 CHIILIIO
(B3aeMOlisl 3 AKTHBIIMMH METAJIaMH{ | HEMETaJlaMH, OKCHIAMU MCTaIYHUX
eneMenTip), xapoou(ll) oxcuay (B3acmopisi 3 KHUCHEM, OKCHIAMH
METATIYHUX eJIeMEHTIB), KapboH(IV) oxcuny (B3aeMOomist 3 BOJAOIO, OCHOB-
HHUMH OKCHAaMH, Jyramu, Byrneuem), cunmi(IV) oxcuny (Bzaemonis 3
OCHOBHUMH OKCHJIAMH, JIyraMH); pIBHSIHHs PEaKIliil B3aEMOITepeTBOPEHHSI
cepefHixX 1 KHCIMX KapOoHaTiB, TEPMIYHOIO PO3KIany KapboHaTiB i
riiporeskapOoHaTiB, 100yBaHHs oxcuaiB KapOoHy B nabopartopii.

Xapaxmepusysamu cxyia)l, 6ynoBy 1 (pi3uuHi BJACTHBOCTI POCTUX PEUO-
BuH Kapbony (rpadit, anmas, kapbin), HalBaXIMBIlI Tany3i 3acToCy-
BaHHA anMaszy (y pizalbHuX | LUN(YBaNbLHUX IHCTpYMEHTaX), rpadity (v
BUPOOHHULITBI ONIBLIB, €NEKTPO/IB), AKTHROBAHOrO BYTILIS (B MEAMULIMHI,
y NpoTHrasax, Juisl o4nineHHs Boau), okcuais KapGony (CO sk Bifnos-
1K, CO; — y BUpPOOHHUUTBI COOU, UYKPY, 'A30BaHMX HAIOIB, HAMOBHIO-
BAY BOTHETACHHKIR), HATPIH rizporenkapGoHary, kapGouatis Kanbiiio ta

‘Harpito, cuniuiit(I1V) oxcuay (BUpoOHUUTBO ckja, OyaiBebHUX Marepi-

ajliB), CUNIKATIB (CKJIAJOBI LEMEHTY, KEpaMIiKU, TOPLETSIHH, PLAKE CKIIO).
3acmocosysamu 3uauHs Ans Bubopy crnocoly Bussienus xapOo(IV)
oxciy, xkapbonar- 1 crnkar-ionis (y posumniii).

Lol

Teoperiuii ocnosi
OpraHiuHol Ximii

3. Opraniuna xXimist

Haiisasomsing - eiemenru-opraitorei,  opra-
HIUH]  CIIOJNIYKH: TPHPOJIHI  Ta CHHTETHYHI
Opraniti CHOJYKIL

Busnauamy naisaximsiun eiemenrtn-opradorenu (C, H, O, N, S, P).
Pospiznamu  3a XapakTepHUMH O3HAKaM# gyl W opraniygi
CHOJYKH, HPHUPOMIIT TA CHEFTCTHYUIIT Opralit
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Mostekynsipua 0y, .Ba OpPraHiuHUX CIOJYK.
XIMIUNHUHE 3B7530K Y MOJICKYNax opramiyiux

CHOJIYK:  E€HEpris, JOBXHHA, IIPOCTOPOBA
HANPSAMIIEHICTL, MOJSIPHICTb. G-3B 530K 1 T7-
3B s30K.  OnuHapHuid, kpaTHi (MOJABIHHUE,

NOTPHiHMIH). apOMaTHUHHE 3B SI3KH.

Xapaxmepusy6u...u KpaTHICTh,  NOMIpHicTL  ad0  HENOMSIPHICTD
KOBAICHTHONO 3B A3KY B MOJEKYJIAX OpPraHitHUX CHONYK, G- 1 7T-3B 530K
32 cr1ocoOOM YTBOPEHHSL. b

Iopigmosamu OnMHAPHI, MOABIHHI, NOTPIMHI Ta apoMaTHuHI 3B S3KH 34
EHEPri€lO 1 TOBKHUHOIO Ta IIPOCTOPOBOIO HATIPSIMIICHICTIO.

Anarizyeanu  peakuifiHy 3AaTHICTL OPradiuliux  CHOJNYK 13 pPI3HUMH

THUIIAMH 3B SI3KIB.

[bpuansanis enexTponnnx opbiraneil aroma
3 2 -
Kapbouny; sp’-, sp™-, sp-ribpuauzanii.

Busnguamu TNy ribpuagsanil Ta MpocTOPOBY OPIEHTAIIIO TiOPHIIKX
eJIeKTPOHHUX opOitaneil aromis KapOoHy B Mojekynax oprasiuyHux
CIIOJIYK. , 3

Knacupixauis oprasiunux croiyk 3a 0ymoBOIO
KapOOHOBOTO JaHIora i HasiBHICTIO
XapakTepHCTHYHUX (PYHKIIOHATBHUX) TPYTL.

Knacughirysamu opranivuti criofyku 3a OyZ0oBOIO KapOOHOBOTO JaHuliora
Ha HaCHYcHI BYIJIEBOJHI allMKIiYHOT OYyIOBU — ajKauu, HEHacHYeHi ByT-
J€BOAHI alMIUIIYHOI OYyHOBM — &IKEHH, ajIKiHW;, UMKITIYHI BYIJIEBOMN —
LHMKNIOAIKAHM Ta apeHd; 3a HAasBHICTIO XapaKTepucTHUHUX (PyHKIio-
HaJIBHUX) Tpyn Ha CHUPTH, (EHOJN, TaJIOTCHOANKAHH, aJIbJerijiy.
KapOOHOBI KHCJIOTH, €CTEPH, aMIHH, AMIHOKHCIOTH.

SIBie roMOJIOril; FOMOJIOMH, TOMOJIOTIYHUI
pssl, TOMOJOTIYHA pizHuus. KiacH oprasiuiux
crnionyk.  3aranniii - QpOpMYJIH  TOMOJOTTYIHX
PANIB | K1aciB opraHiunux crosuyk.

Busxauamu roMOyIOTH BYTJIEBOIHIB Ta IX MOXIAHHX.

Po3piznamy roMOIOrIuHI P | KJIACH OPTaHiuHUX CIIONYK.
Yemanosnosamu wmb,:meﬁ,:OO,l Minc npeacTaBHUKaMH FOMOJIONTHHHX
psAiB Ta 1X 3araJlbHUMH (OPMYJIaMy, KJIACAMH OPraHiuHHUX CIONAYK Ta iX
XapaKTePUCTHUHUMHU (PYHKIIOHATBEHUMHE) TPYITaMH.

[onsrrrst nepBHHil (BTOpHUUHEH, TPSTHIINNA,
yeTRepTHHHUH) atom KapOouy.

Busnauannt 'y MOJCKYJIAX OPraiiuiiX ClOJYK pi3HoT OyjoBu HCPBHITHHH,
BTOPHHHHN, TPETHHHUH, YeTBEpTUHHUN aTroMu KapOony.

Homennarypa opraniix oy,

Hasusanu opraniuni - CHoJMyKH 33 CIPYKRTYpuHME  (POPMYIIaMH,
BUKOPHUCTOBYIOUM HOMeHKaTypy [TUPAC.
Cruadanin CrpyTypii (QOPMYHIT OPUAETIHIN CHOJNYK 38 HA3BAMI 3110 3

nomenaryporwo [UPAC.

SlpHine  izomepii.  i30MepIL. CTPYKTYpHA - Ta
HpocropoBa (reomerpuiiia, aldo  yuc-mpanc-)
130Mepisl.

Buzicryani 130MepH 32 CTPYKTYPHIMH (POPMYJTAMH.

Pospizisimu CrpyKryplil ta HpoCcTopoBl (reomerpuunl, abo yuc- 1 mpeaic-)
130MepH.

Yemarnosmosamu BIAMIHHOCTI MK 130MepaMu 1 TOMOJIO 3a:
1 KITLKICHUM CKJIZJIOM, OYJIOBOIO MOJIEKYIL. X

KICHHM




Bacvuuit srnuB . .omiB abo rpym aroMmis y
MOJICKYJIAX OpraniuyHHX CroiyK.

7:%:%: auist XiMIuHAX peakiii B opre auiauiil
XimMiT  (peakuili  MpHEAHAHHS,  3aMIiLLEHHS,
130MCpH3alti).

wN _w‘u;“,..ﬁ‘_c:

Vemanosaiogan... 3830k MK OYJI0BOIO 1 *BIACTHBOCTAMH OpraHitHHX
CIIONIYK 3 YpaxXyBaHHSIM [Epepo3NOJNy CHACKTPOHHOT TYCTUHH Ha
NPUKJIaJax HPONEHYy (MpHEAHAHHSA *TAIOTEHOBOAHIB Ta BOAM 3IIJIHO I3
npaswioM B. MapkoBHHKOBa); CUPTIB (NOAIOHICT 1O KHCHOT): (GeHoy
(KMCJIOTHI BNACTHBOCTI, 3ATHICTb 10 PeaKuiil 3amillleHHs ¥ GEeH3CHOBOMY
KINbLI); HACHMUEHHUX OJHOOCHOBHX KapOOHOBHX KHMCIAOT (KHCHOTHI
BJIACTHBOCTI). amiHIB (OCHOBHI BJIACTUBOCTI. 3AATHICTH aHIAIHY JI0
peakiiif 3aMilieHHs y O€H3eHOBOMY KiJIblLi).

Ananizyeamu XimiqyHy OYJOBY OpraHidHMX CIOJYK. _wzxobsoaowv:oaz
OCHOBHI nojioxkenHs teopii O. byrnepoga.

Ipoenosysamu peakuliiny 3/1aTHICT, OPraHiYHKX CIIOJNYK, BHKOPHCTORY-
{OYH TIOHATTS TIPO B3ACMHHMHA BILUIMB aTOMIB 400 Ipyn aTOMIB y MOJIEKyJax.
Kiracubinysamu  peakiii 3a yuacTio opraiuimx CHOJIYK (3aMilieH,
IIPUEIHAHHS, BIIILEIJIEHHS, 130Mepu3anii).

Vemanosuocamu 387 93kH MK 0Y/I0BOI0 MOJICKYJI Opraniyiux Croayk ta
X 3/IaTHICTIO BCTYNATH B PEAKILii IEBHOIO THITY.

OJLILE

Afkanu

Saranstia Gopmysa anKkaHiB. IX HOMEHKIATVpa,
I3OMCPIst, OYJLOBA MOJICKYIL (DI3tand 1a NIt
BIACTHBOCTI, Croco0u JOOYBaHHA., 3aCTOCY-
BAHTISE ‘

Hazueamu nepuni 10 peicTaBHUKIB FOMOJIOMYHOI0 paay ankaHip 3a
nomenkiarypoto ITUPAC,

Cruadamu MONEKyIsipHL Ta oanv\zdﬁ:_ QOpMYIIH  aniKaHiB; PIBHIHHS
PCakiUii. 110 XapakTepU3yloTh XiMiull BIACTHBOCTI aykaiin (peakiiis
3aMILLUEHHs Ha NPHKIaAl XJOPYBaHHs METaHy, OBHEC OKMCHCHHS AlKAHIB
ab0 YaCcTKOBE OKUCHEHHS! METaHy. TePMIUHHH PO3KJaj METaHy, KPeKir,
130MepH3allis ajlKaHiB), 1abopaTopHuil cr1ocid 100yBaHHS METAY.
Hosciosamit SBALLE &m-lmn:b:wm::. EJEKTPOHHUX opdiTasieil aToMiB
Kapbouy B MoJIeKyJIax anKaHiB.

Hopisniocamu (I13UUHI BAACTUBOCTI ajKaHIB Ha NPHIJIaAl TX TEMIIEPaTyp
KHITTHSE 1 TUIABJCHHSI.

Odipynmosysamu 3a10KHICTL MK arperarTiiiM CranoM 38 HOPMabHHX
YMORB, TCMUCPATYPAMH HIABICHISE T KU WIKAHIB 1A 1N BITOCHOIO
MOJICKYJSIPHOIO MACOI0; 3JIQTHICTL alKaniy Jlo peaxiiii samimens 3a
CJIEKTPOHHOIO  OYJIOBOIO  MOJEKYJ, 3aCTOCYBA ,E:S::w A:E_Ewo
nanbHe, PO3YUHHHKY, JOOYBaHHS Caxi, BOJ
BJIACTHBOCTSIMH.

Vemanoeniosamu 387513k MK OyZ10BO
AJIKaHIB.




3aranbia GoOpMyTt JIKEHIB. IN HOMEHKIATYpa,
130Mepis. OYA0Ba MOJUCKYJ. NXIMIidll BIACTH-
BOCTI, CHOCOOM A00VBAHHsS. 3aCTOCYBAHHS
SIKICHI peakuii Ha MouBHIHM I 3B'I30K.

Busnauamu C1,,KTYpPHI 130MEpH aJlKeHIB: 3a OYIOBOIO KapOOHOBOIO
JIAHIOTA, PO3TAllYBAlHIM HOABIHHOrO 3B S13KY: MDKIPYNOBI (i i
LMKJIOAJIKaHU) Ta [1POCTOPOBI (FreOMETPUUHI, 800 yuc-mpanc-) 130MCpH.
Hazusamu ankenu 3a HomeHknarypoio IUPAC.,
Cruadamu MONeKynspHi, CTPYKTYPHI (JOPMYJIH aiKeHiB; PIBHSHHS peak-
Ui, 110 XapaKTepH3YIOTh XIMIUHI BIACTUBOCTI CTEHY Ta NPOIEHY (peakilil
IPHCJUTAHTS BOJUTO. TAJOTCHIB, 1JI0ICHOBOJUIB, BOJM: 110JIMCpPH3aILis,
YACTKOBE OKHCHCHHS CTEHY Ta HOBHC OKMCHEHIS AJKCIHIB), 1IPOMHCIIOB
Ta nabopatopHi crnocobm  oOvBaHns ankeHis (TCpMIUHME  KpeKinr
:/r:_:w kc_.m\:uv:ww:_:x .L.:_A.L::w, xﬁpc_,w‘\_,_u.rw._,-_~mv~ HAOCHYUCHHX OJINOATOMHHXN
CIIMPTIB, B3aEMOJIS TAJIOTCHOAIKAHIB 31 CHUPTOBHM PO3IUHHOM JIYIY,
PCAKIUT aNKiniB 3 BOJUICM), SO0y RS creny 1 abopaTopii.
Hosciiosamu spuue sp -riGpmusaiti enekTponHuX opéiTaneil atomis
Kapbony B MOjieKy1ax ankeHis.
3ucmocogysamy  3uaHHs  ans BUOOpY  crioco®y  BHSBICHHs  CTCHY
(B3aemois 3 OPOMHOIO BOJIOIO, BOAHHMM PO3UXHHOM KaJlifi TepMaHraHary),
aJIKEHIB (B3aeMois 3 OPOMHOIO BOJOO).
QOrpynmogsysamuy  3aCTOCYBaHHS! aJKEHIB (BUPOOHHIITBO ITOJIETHICHY,
HoJirpornueny, cranoity, 1.2-juxiopocrany) ixuiMu BIaCTHBOCTIMH.
Vemanoesniosamu 38’83k MDK  OyA0BOIO Ta 3JATHICTIO AJKEHIB 1O
peaxiiiii npueaians.
Ananizyeanmu IpHEHANHS FaJIOICHOBOJHIB T BOIM 10 NPOIICHY 3IIHO 3
Nepepo3noalIoM eJIEKTPOHHOT N'YCTHHH B Mojekyni (npasusio B. Map-
KOBHHKOBA).

I
[Re]
(VS]

Sarasibha POpMyNia allKiliB. IX HOMCHKIATYDA.
130Mepisl. Ovsiona MOJICK YL NIMIUHI
BIACTHBOCTT 1 CHOCOON JIOOVRAHI CUHHY.
30CTOCYBANISL, sIKICHT peakuil na norpliiuii
3B'SI30K. y

Busnauamu  cTpyKTypHI 130MepH  ankinip 3a 0yJ10BOIO KAPBOHOBOIO
Jlayora, po3ranyBanisM noTpiinoro 38’ a3Ky.
Hasnsam ankinn sa nomeniarypoto TUPAC.
Cruaadamu MOJNCKYJISIPHT Ta CTPYKTYPHI (OPMYIH  QJIKIHIB;
peaxuiif, 1o XapakTepu3yloTh XIMIYHI BIACTHBOCTI alEeTHCHY (peakuil
NPUEAHANHS BOJHIO, TaJOreHIB. ralloreHOBOAMIB, BoaH (peaxiist M.

Kyuyeposa); peakuli 3aMmillleHHS — B3aEMOJisl 3 HATPIEM, aMOHIAYHUM

PIBLISIHIIS

posunHoM apreHTyMm(l) oxcuuy; %:Z%Em:_ JICHY, TIOBHC
nabopaTopii  crnocobu  JoByBallis  aueTH) YOBKIIAL
METaHy, B3aEMOJis KanbLili aneTunenigy 53~/ 0, -peakuig 1,2-

Obipynmogysamu  3aCTOCYBAHHS 1




3BAPIOBALHA Mo caiB;  JOOYBaHMs  BIININGIOPILY.  HOJNIBIHIINIOPHLY.
OILITOBOIO alibJIET1/1Y). 3yMORIIEHE HOr0 BAACTHBOCTIMMU.

Hoscrosan sasrine  sp-riOpHAM3AIIT  CHCKTPOHITHX  opOITwIchH a1oMin
Kapbony B MoseKyJjax ajkiHiB.

Sacmocogveane 3uanis JUis BHGOPY  CHOCOBY  BHABICHIS aICTHICHY
(B3aCMO/IA 3 OPOMHEOIO BOJOIO, BOJIHHM PO3YMHOM KAl HICPMaHIaaTy,
amotauniM  posunnom aprentym(l) oxcuiy). ajnkiiB, 1o MIiCTATL Yy

cknanl  morexysn C-H  3B7s3ku (B3aemoaiss 3 OpOMHOIO  BOJIOI0,
aMOHIauHUM po3unHoM aprestym(l) oxcumy).
llopisniosamu  peakuliHy 3JaTHICTL CTeHY | CTHlYy B peakiisx

NPHEIHAHHS.
Yemanosnosamu 3p7s3ck Mk OyJloBOIO Ta 31 THICTIO QICTIICHY IO
peaxkuiil NpueHaHHsl, 3aMILICHHS.

ApomartHuuHi
BYTJICBOJIHI.
Bensen

JaransHa  Qopmysia  apeHiB  FOMOJIOTIUHOIO
psity ©enscry. bynoBa. BIacTHBOCTI, crocoOH
JOGYBaNNs GEl3eIY: HONSTTS PO APOMATHUI]
3BT SI3KH. OT-CHCKTPOIHY CHCTCMY.

Crradamu MOJIEKYISIPHY Ta CTPYKTYPHY (QopMmysin OeH3eHy; pIBHSHIIS
peakliif, 1Mo XapaxkTepu3ylOoTb XIMIUHI BjacTuBocTi OeHzeHy (peaxiil
3AMIHICHIS 38 YUacTio raliorenin, peakiil npuejanis — rijpysains Ta
NJopysaist (Av). okuctennst), poOysanmsi OCH3CHY B 1TPOMHCIOBOCTI
(KQTHTHUIIC  JCTJIPYBAHIS  ICKCANY,  [HHKIOICKCANY,  TPHMCPH3AILIS
anerieny).

Pospisusimu nenacuyenii ta apoMaTHyIl BYTrJICBO/UI.

Hosicrosamu suuie sp-riGpuansanii enexrponinx opGitancii aromis
Kapbony B Monexyni Genseny, Crifikicts GeHzeHy 10 Aii OKMCHMKIB T
HOro 31aTHICTL A0 peaKiliif 3aMimmeHHs..

THopisuosamu 38’33k MK atomamu KapOoHy B mosekysax OeHszeHy,
AJIKaHIB 1 aJKEHIB, peakuiiHy 3JaTHICTL OCH3EeHy, ajiKaHiB 1 AJKEHIB Y
peaxIisxX 3aMILEHHS Ta OKHCHEHHSL.

[Tpuponi joxepena
BYIJIEBOJIHIB TA TXHS
nepepodxa

Ha(pra, npupoanuit ta cynyrtuid Ha(Tonuid

rasu, Byrius, IX  CKJaA;  KpPeKinr i
apomarmsaiis  HaGTH Ta Ha@TONPOAYKTIB,
JeToHalifina crifikicts OCH3HHY, OKTAHOBE
4UCJIo; © repepobka  BYriwis;  npoOsieMu

Jo0yBaHHsl PIIKOro MALHOMO 3 BYrijuist Ta
AILTEPHATUBHUX JKEPCI.

Hazusamu nponayKTH nepepodxy Ha)TH Ta KaM sIHOr0 BYT1ILJISL.
Hasooumu npuriadu BAKOPUCTAHHS IPUPOJHOT BYTJIEBOIHEBOT CHPOBHHU
SIK JDKEpEsa OpraHiyHuX CroJyK. .
CraaOamuy PIBHSHHS peakiliff, mo BiaOyBarOTbCS IMMiJI 4Yac CHaIOBaAHHS
TIPUPOIHOTO Tazy.

Pospiznsmu peakuii, axi BLaOyBalOTLCs 111 HaC KPEKHT
BYTJIEBOIHIB. e

OKTaHOBHUX 4YHCEIIL.

3.3. OxcurcuoBMicHI opraHituHi cnogyKu
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cipris. Kuiacudikargs  cuupris. 3arwinia
dopmysia OIHOATOMHHMX HACHYEHHX CIIHPTIB.
bynoBa, HomeHKAaTypa. 130Mepist, BIACTHBOCTI.
criocobu pobyBanus Ta 3acrocyBanist. [oHaTTs
11PO BOZIHEBUH 3B7430K.

Busnauamu CTp, KTYPHI 130MEPH OJHOATOMHMX HACHUCHHX CIUPTIB 3a
Oy108010 KapOOHOBOTO NAHINIONA, POTAHIYBAHISIM IPOKCHABLIOT MPYIIH
Ta MIKKJIACOBI 130MepH (eTepu).  *

Hazusamu onHOATOMHI HACHYEHI CNHPTH, a TaKOK CTHIEHITIKONL |
rainepost 3a Homenkatyporo [UPAC.

Kuacughirysamu cnuptu 3a 6ya0B010 KapbOHOBOIo NAHLIOIA — HACHYEH],
HeHacuyeHi, 3a KIIBKICTIO TIAPOKCHIILINX IPyN — ojio- i HaratoaToMui,
3a npupoJoio aromin Kapbony. 3 sikiuMi criojiyucna rijipokcuiinia rpyiia,
= HCPBHITHL, BTOPHITHL, TPCTHHIT CHEPTH.

Cruadame MONCKYJSIpHI,  CTPYKTYpHI  QOPMYJIH  CHHPTIB;
peakitiii, 1o BLROOpaXaloTh  XiMiuHi  BJACTUBOCTI
OJUOTTOMIIEX. CHHPTIR 1 1IHHCPOSY (PeaKitl samimetis  B1aeMojis 3
QCTHBIIMHA MCTEIIAMH, PUIOICHOBOISIMH, cerepudikantis,
MIKMOJIEKYJISIpHA JerifipaTallis, BHYTPILIHLOMOJIEKYIApHa JAerigpaTaLis,
YaCTKOBE Ta T[OBHE OKHCHEHH:), NPOMMCIOBI crnocobu jgobysaHHs
MmeTanony (i3 cHHTe3-rasy), eraHony  (rizpartauicio  e€TeHy,
GepmenTaTUBHEM  OPOAIHHAM TJIOKO3M, BLAHOBJCHIISAM E€TAHATIO) |
naboparopHi criocobu 100yBaHHs CHUPTIB (FLAPOJII3 rajorcHoaNKaliB).
Xapaxmepuzysamu cxiajl 1 OyI0BY MOJIEKYJ OJHOATOMIHX HAaCHYEHHX
CIIUPTIB.

Obrpyimosysamu 3aCTOCYBAHHS €TaHony (100yBaHHs OLUTOBOT KHCIOTH,
JUCTHIIOBOrO erepy) ra Mmetanosy (1oOysanist Gpopmaibierigy) IXHiMu
BJIACTHBOCTSIMHU.

[Topisniosamu (13uyH1 BIACTHBOCTI (TEMNEPATYPH KHIIHIU, PO3YHHHICTE
Yy BOJI) OJHOATOMHHX HACHUYEHUX CHUPTIB 1 BIIMOBIAHMX alKaHIB,
METaHOIy, €TaHoJly, EeTHIEHIVIKOIIO Ta [JIUeposy; aKTHBHICTDL
OJIHOATOMHHX HACHYEHHUX CIHPTIB, BOJH 1 HEOPraHIuHMX KHUCIOT Y
peaxkuisx 13 Iy)KHHMH MeTaJaMH. _

Vemanosniogamy  3B°SI3KH  MDK  CEKTPOHHOI  OYIOBOIO  MOJEKYII
O/IHOATOMHUX HACHYEHHX CIHPTIB Ta IXHIMH (PI3UUHMMH 1 XIMIYHHMU

BJIACTHUBOCTIMHMU.

PIBHSIH LS
HaCHYCHUX




FETIure kot 1a Laiepoll stk HPCCTaBnKn
DararoaroMiMX  CHHPTIBL dKICHA peaxkiiist Ha
OararoaToMHI CIHPTH.

Craadamu piBi.aiist PCakilii, no BiAOPaSKAIOTE XIMIUITT BIACTHBOCTI
reposty  (B3acMonist 3 uarpicM.  kytpym(ll)
3annACy  PIBHSHINS  peakiul), TOBHC  OKHCHCHIIS);
HITPATHOIO KHCIHOTOIO, BHIMMH HACHUCHHMH T4

CTHJICHIIIKOINO T
ryipokcujioM  (0e3
vinepody (B3acmMo)tst 3

HCHACHYICHMMH ZQ?OC:CE:Z: _Q.ﬂﬁ:c.:;\:\_v“ ‘;C@v\_w.&::x :::CUC.:V\
(OMMIICHHS KHPIB).
Vemanosuiosamu 38" s83kM MK OVJIOBOIO  MONEKYJT  OaratoaToMHUX

O:Sﬁiw Ta X BJIACTUBOCTSIMH.
r\wQQ:NQQQQU\QQ\E2 3HAHHA 454 w:@@@% n:OOOO% BHSIBIICHHS OaraToaTOMHHX

cruptiB (B3aemoist 3 kynpym(Il) rinpoxcuionm).

Lo
Lo

Ddopmyna perony. bynosa monekynun dpenoiny,
XapakTepUCTH4Ha ((PYHKIIOHANbHA) rpyna B
HI1H; BJIACTUBOCTI, MOOYBAHHS, 3aCTOCYBAHHS;
sikicH1 peaxuii Ha Genos.

Cruadamu  MOJNEKYJSAPHY, CTPYKTYPHY (opMmyiH (eHONY; pPIBHSHHS
peakiiif, 10 BLEOOpaxatoTh XIMiuHI BAacTUBOCTI (eHoNy (peakuil 3a
YYacTIO TIIPOKCHJIBHOI TpYMU — B3aeMOIis 3 HATpiem. Harpii
FIPOKCUAOM; PeaKiii 3a y4acTio OCH3EGHOBOIO KINLUSI — B3aEMOIS 3
OpoMIIOI0  BOMOIO,  HITPATHOIO  KHCJIOTOIO), Horo  nolysanust B
MIPOMHUCIIOBOCTI (T1APOJII3 XJIOPOOEeH3EHY).

Ob1pynmogysamuy B3acMHHUH BIUIMB MAPOKCHILHOT MPYNU 1 OEH3EHOBOTO
KUIbLS B MOJIEKYT (pEHOJTY.

[lopigiiogamu KUCIOTHI BJIACTHBOCTI CITUPTIB, (eHony 1 KapOoHaTHol
KHCIIOTH; 37IaTHICTL OCH3EHY 1 (PeHOJTY JI0 peaKiliil 3aMIleHHs.
Yemanosniosamu 38°s3ku Mk OynoBo10 Mosiekynu  (enony 1 Horo
BJIACTUBOCTSIMH.

Sacmocogysamy  3HaHHA JUlss BHOOpPY crocody BHSBICHHS (CHOIY
(s3acmoist 3 pepym(I1l) xaopuom, OPOMHOIO BOJIOIO).

Allbaerijm

(O8]
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Saransiia Qopmyna  anpjerigis. - Byjosa
MOJICKYIL WILJICIUR, XaparepueTiima (Qpyik-
ioHallbHa) Ipyna, HOMCEHKNATYpa, 130MEpif,
BIACTUBOCT, JOBYBAIIS, 3ACTOCYBAIIS, SKiCH

peakiii Ha anblUeriiHy rpymy.

Busnauamu cTpyKTypHI 130MEpH albjeriiB 3a OynoBoio kapboHOBOIO
JIANIora.

Hasuecamu anpnerinu 3a Homenkyatypoio [UPAC.

Hacooumu  npurnadu  3actocypaiiiis  cranamo  (jlodysanus  01TOBOT
KHUCIIOTH, CTWJIOBOIO CHUPTY) Ta MmeradHamo (Jo0yBaHHs (popmaniny,
YPOTPOMIHY) IXHIMH BIACTHBOCTSIMH.

Cruadamu CTpyKTYpHI GOPMYIIH MOJICKYJI @libJICTLIB Ta IX CTPYKTYPHHUX
130MepiB; PIBHAHHS peakuid, mo Bi100paxaTh
anbacriAiB (BIIHOBJICHHS, UaCTKOBE OKUCHCHHS!)
MIPOMUCIJIOBOCTI (TriApaTaliero” alleTHICHY 32 P
nabopatopii (OKUCHEHHSIM €TaHOY ). =
3acmocogysamy 3HaHHS 1S BUOODY Crioco0y BEs
SIKICHUMU PeaKUisIMU — B ist .3 aMOHIauHM!




OKCHIY. KYIIPYM 1) TIPOKCH/IOM. L

{apOoHOBI KHCITOTH

Xapakrepucruulia  ((pynuxiioHansia) — rpyra
kapOonosux kucior. Kiacudikanis kapdono-
BHX KHCJIOT. 3araibHa (opMyna HaCHUCHHX
OJIHOOCHOBHHUX KapOOMOBHUX KHCNOT. bynosa,
HOMEHKJATypa. 130MepIs O/IHOOCHOBHUX
KapOOHOBHUX KHCIOT, BJIACTHBOCTI. A0CYyBaHN,
34CTOCYBAHHSL.

Buznayamu CTPpYKTYPHI 130MCPH HACHYCHUX OHOOCHOBHHX KapOOHOBMX
KHC)oT 32 Oyn0Bo10  KapOOHOBOFO  JIAHINOIA, MDKKJIACOBI  130MCPH
(ecTepm).

Hasusamu 3a nomenxnatypoio IUPAC macuueni oH00CHOBHI KapOotiosi
KHCJIOTH. [JaBaTH TPHUBIATbHI HA3BU TMEPUIMM TPLOM OJHOOCHOBHHM
KapOOHOBHM KHCJIOTaM.

Kaacughinyeamu xapOoHOBI KHCJIOTH 32 OyA0BOIO KapOOHOBOI'O JaHIlIOra
(HacH4eHi, HEHACUUEHI), KiNbKICTIO KapOOKCUIBHMX Ipyrn (OOHO-, JBOX-
OCHOBHI) 1 KIILKICTIO aTOMIB KapOony B Ix MoJieKyiax (HUK4i. BULII).
Crradamu QOpMYNTH CTPYKTYPHHX 130MEPIB HACHYEHUX OIHOOCHOBHHX
KapOOHOBHMX KHCJOT; PIBHAHHS peakiid, 1o BIAoOpaxaroTh XIMiuHI
BJIACTHBOCTI KapOOHOBHMX KHCIOT (B3a€MOJis 3 aKTHUBHHMH METaJlaMH,
OCHOBHUMM OKCHJIAMH, OCIHOBAMH, COJNsSMH  KapbouaTnoi KMCI0TH,
CHHPTaMM);  PIBHSIHHA  peakuid  Ao0yBaHHs  METAHOBOT  KHCIIOTU
(oxkncHeHHs meTany, B3aemojiist kapdoH(Il) okenay 3 HaTpiil rigpoxeuom
13 HOJUILIIOIO  JIHCIO  XJOPHAHOT  KHCIOTH)  Ta  CTalloBOT  KHCHOTH
(oxucHeHHs OyTaHy, €TAHOJIY, €TAHAIO).

Obpynmosyeamu — 3)0QTHICTL  HIOKUHX KapOOUOBHX  KHCHOT 10
EJIEKTPONITUUHOI JUCOLalll, a IX PO3UMHIB — 3MIHIOBATH 3a0apBiICHHS
IHAMKATOPIB;  0COONMBI  XIMIuNl  BIACTHBOCTI  METAHOBOT  KHCIOTH
(3maTHICTL A0 OKHMCHCHHS — B3AEMOMIS 3 aMOHIAYHHM  PO3YHHOM
aprenrym(l) oxenny, kynpym(I) rizpoxcuiom).

Hopisiosamu Pi3uynl BIacTHBOCT] (TEMIICPATYPH KUITHIISL, PO3UUHIICTE
Yy BOJI) HACUYEHHX OJHOOCHOBHHX KapOOHOBHX KHCIOT i OJHOATOMIIMX
HACHYEHUX CIIHPTIB; KUCIOTHI BIACTUBOCTI KAPOOHOBUX KUCIOT B MEXKAX
TOMOJIOTIYHOI'O PSIY, a TAKOXK 31 CIUPTAMH, (PEHOIOM I HEOPraHIuHUMH
KHCJIOTaMH.

Vemanosniosamu 38 3KH  MDK  CAEKTPOHHOIO  GVI0BOIO
(QI3MYHUMHM TA XIMIYHUMH BJJACTUBOCTAMU KAPOOHOBUX KUCJIOT.

MOJICKYJ 1

_Ul

Ecrepu. XKupu

w
L

SaranipHa  QopMmynia  ecTepiB  KapOOHOBUX
xucioT.  bBynosa, HOMeHKaTypa, 130Mepis,
BJIACTUBOCTI, 1OOYBaHHS, 3aCTOCYBAHHS.

Kupu — ecrtepu riinepony 1 BHIIHMX
kapboHoBux kucnor. Knacugixaumis KHpIB,
BJIaCTUBOCTI, A00yBaHHs, 3acTocyBanus. Muia
| CHHTETHYHI MHUIHI1 3ac00H.

Busnauamu CTPyKTYPH! 130MepH ecTepiB KapOOHOBUX KUCIIOT 3a OYJI0BOIO
KapOOHOBOIO NAHLIOra, MIKKJIACOBI 130MepH  (KapHeH
CTPYKTYPHI QOPMYJIH JKHUPIB — TPHONEIHY, TPHCTEA
NanbMITUHOBOI 1 CTEAPUHOBOT KHCJIOT.

Hazusamu ectepu 3a HomeHknaryporo [UPAC.
Knacughixysamu »)Mpy Ha TBAPHHHI | POCIMHHI;

Craaoamu piBHSHHS [peakild#] YTBOPESHHS ecTep




FLAPOM3Y: PiBh..aHsl peaxkuif. siki BIAOOPRKAIOTL BAACTHBOCTI KHPIB
(oMuIIeHHs, FApYBaHHS).

Yemanosiosamuy 3B S3KHM MIKY  CKJIAJIOM.
BJIACTHBOCTSMH Ta 32CTOCYBAHHSAM JKHPIB.
Sacmocosyeamu 3nanns s BuGOpy cr1ocoly BUSBIEHHS HCNACHUCHHX

PLIKKUX KHPIB (B3acMOoAlst 3 OPOMHOIO BOIOIO).

OV/IOBOIO  MOJIEKVII,

Lo
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Kiacudikauis BVITIEBOJIIB; cKal.
MOJIEKYISAPHT  QOPMYIH  IVIHOKO3H, (PPYKTO3MU,
Caxapo3u, KPOXMalo 1 HEN0JI03H; CTPYKTYpHA
dopmysia  BLUKPHTOT  POPMH  MOJICKYJIH
“TJIIOKO3M; BJIACTHBOCTI TIIOKO3HW, Caxaposy,
KPOXMaJsio 1 1entos03u; n00yBaHHA [AIOKO3M,
BUPOOHUIUTBO Caxapo3n 1 KPOXMaIO; SKICHI
PCAKILT JUIsE BH3HAUCHHS PIHOKO3HM 1 KPOXMMINO]
3ACTOCY BA [JIOKO3H, KPOXMaJIO, HCIIONO3H.

Po3pizisimu MOHO-. U~ Ta ITOJICAXAPUIHU.

Hasooumu npuxiaOu 3acTOCYBaHHS TIIIOKO3H, KPOXMao (BUPOOHHUTBO
€TaHony) Ta Lemono3n (no0yBaHHs IUTYYHOrO aleTaTHOrO IIOBKY)
IXHIMH BJIACTHBOCTSIMHU. \
Crnadamu pIBHSHHS peakuid, 1o BILIOOpakaoTh XIMIYHI BJIACTHBOCTI

IIIOKO3H A:meo 1 HaCTKOBC OKMCHCHHI, mwbmowbﬁzmm, CIIUPTOBC Ta

MOJIOUHOKHMCHEe OpoaiHHA, ecTepudikaiis, B3aemonis 3  kynpym(ll)
ryipokeijiom 6¢3 narpisannst (0¢3  sanucy  pisisiiig peaxigi) ra 3
HAUPIBAHISIM),  €axapo3n  (1I0BHC  OKWCHCHISL,  I'JIPOJI3,  YTBOPCHIS

axaparis), kpoxmanio (kucipornuil rta  QepmentaruBHui rijpposiz) i
LCIOJIO3H (IIOBHE OKHCHEHHS!, I'LIPOJI3, ccTepHdikailis — yTBOPCHHS
TpHaueTarty Ta TPHHITPaTy HEeTI0n031), POTOCUHTE3Y.

Yemanosiogamu noniGHICTE 1 BIAMIHHICTL KPOXMAaMO Ta LEMION03H 3a
CKJIa10M, OY/1I0BOIO MOJIEKYJI | BIACTUBOCTSIMH.

3acmocosysamy  3HaHHS s BUOOpPY CHOCOOY BUSBJICHHS [HOKO3M
(B3acMonis 3 amMoHiauHuM poszuunom aprentym(l) oxcuay, peakuii 3
kynpyM(ID) rizpoxcumom) 1 Kpoxmamio (B3aEMOJIist 3 HOLOM).

3.4. HitporenosmicHi op

raHivHI CHOJYKH

(8]

Xapakrepuctuuna  ((PyHKIIOHAIbHA) TIpyna
amiuis. Knacudixanis aminis. Homenxnarypa,
i30mepis.  OyzoBa,  BIACTHBOCTI, crocobu
J100YBaHHS Ta 3aCTOCYBAHHS. ,.

Busnauamu  cTpyxTypHI (QOpPMYNIH 130MEPHHX amiHiB 3a OyI0BOIO
KapOOHOBOIO JIAHLIOrA, I1OJIOKEHHSIM aMIHOTPYITH Ta MIXKBUOBI i30MepH
(MepBUHHI, BTOPHUHHI, TPETHHHI aMiHH).

Hazusamu aminu 3a Homenknatypoio [IUPAC.

Kuacuixysamy amIHH SIK TOXIAHI aMOHiaxky (NepBHHHI, BTOPHHHI i
TPETHHHI) Ta 32 OYIOBOIO KapOOHOBOIO JTaHIIora (HACHYEH, apOMaTHYHI).
Crraaoamu PIBHAHHS peaxuiil, mo BinoOpakaloTh XIMIYHI BJIACTHBOCTI

HACHYEHUX AaMIHIB §K OpraHidHMX OCHOB (B3a€ BOJOIO,
HEOPraHiYHUMKM  KHUCJIOTAMM;  [OPIiHHA);  AHlBHY Mozl 3
HEOPraHivHHMH  KHCJIOTamMH, OpoMHOIO  BOAGIQ): s AHIIHY

0.

(BIIHOBNEHHS HITpoOEH3eHY — peakuis M. 3ir




AHITIHY B PeaKil,X 3aMilleHHsl. :
Hopisiiosanis 0CHOBIT BIACTHROCTI aMONIAKY. MCPBHHINX. BTOPHIIIX,
TPCTHHHUX HACHHCHMX aMiB Ta anbiiny.

342 Amintoxuesor | Criiafl 1 OynoBa  MOICKYN. HOMEHKJATypa. | Hasusamu amMiHOKHCIOTH 3a HomenknaTyporo [UPAC.
BHACTHBOCTI, JloOyBans, sacrocyvBang | Cruadamur crpykrypiit (GopMysH HaiinpoCTininX aMIIOKHCIOT — PRIIHIY
aminoxucior.  Houstrrs npo  am@orepiicTs | (aMIHOETaHOBOT), ananiny (2-amMinoupoNanoBor). piBHsIHs peakiiii. 1o
AMIHOKHCIIOT,  OIHOJspii Hony  Ji-.  TpH-. | BLIOOPa)alOTh XIMIUHI BHACTHBOCT] aMIHOKHCIOT Ha NPHKIAAT B3acMO T
HOJTICHTHIM, TCHTHUNHN 387530K (IMCHTHJIHA | aMIHOCTAN0BOT KMCJIOTH 1 2-aMIHONIPOIAIIOBOT KHCHOTH 3 HEOpranidHiMi
rpyia aTomis) KMCJIOTAMM, OCHOBAMU; YTBOPEHHS JI-, TPH-, TONINENITHIIB.
Obipyumosgysamu aMPOTEPHICTL aMIHOKHCIOT, YTBOPECHHS OIMOJSIPHHX
HOHIB.
HopisHiogami 3a OyJOBOIO MOJEKYJ] 1 XIMIYHMMH BIACTHROCTIMU
aMIHOKHCJIOTH 3 KapOOHOBHMMM KHMCIOTAMM Ta aMiHAMH.
3.4.3 Binkn bynosa OLnKIB, IX BJIACTHBOCTI, 3aCTOCYBaHHs, | Xapaxmepu3ysamy NPOLECH IApoi3y, AeHaTypaliii O1KiB.

KOJILOPOBI peaxuii na OiKu.

3acmocosysamu  3HaHAS Uil BMOOpY  Ccnoco0y  BHABACHHS  OUIKIB

(xcanTonpoTeinora Ta biyperona peaxiii).

3.5. CuurerHy4Hi BHCOKOMOJICKYJISIPHI PCYOBH

HH 1 noJjtivepHi MaTepiaau Ha IX 0CHOBI

Cunrreruuii
BUCOKOMOJICKYIISIPHI
PCUOBHIH 1
noJIMCpI
Marepianm Ha ix
OCHOBI

[Tonsrra Mpo noniMep, MOHOMED, eJIEMEHTAPHY
JTAHKY. CTYINIHb nomimMepusanil. Knacudixauis
BHCOKOMOJICKYJISIPHHX PEUOBHMH: criocobu cHH-
Te3y BUMCOKOMOJIEKYISIPHUX peHOBUH; OyjoBa I
BIGCTHBOCTI  TOMIMEPIB;  TCPMOIIACTHUHMI
rnoJiiMepy 1 MIacT™Macu Ha ixX OCHOBI; NOHSITTS
APO HaTypaibui 1 CHHTETMYHI  KayuykH,
CHHTETHYH] BONOKHA; 3HAYEHHs MONIMEpIB y
CYCIIIILHOMY TOCIIOAAPCTRI Ta oBYTI.

Knacugpixysamu nojliMepu 3a HUISIXOM OJIep>KaHHs (TIPUPOIHI, IITYUHI,
CUHTETHYHI);  BIAHOWIEHHSIM  JIO  HarpipaHHs  (TepPMOIIACTHYHI,
TepMopeakiiini); 0yaoBoto (JiHIAHI, po3raayKeHi, ciTyacTi).

Cragdamu  pIBHSHHS  peakiiil  rnojgiMepusanil 3 YTBOPEHHSM
HAMBOXKIIMBIIIMX TT0IMEPIB (MOJIICTUICHY, HOJITPOTIICHY, OJIiCTUpeiy,
NOMIBIHIIXJIOPUAY, Tedyiony, denondopmansaeriiHux CMOJI,
MOJTH30NpPENY, NOMI0yTaaieHy, KanpoHy, TaBcany).

Pozpiznamu cnocoOH YTBOPCHHS BUCOKOMOJNEKYIJISIPHUX CIIONYK (peakiril
rmofiiMepu3allii Ta mojikoHAeHcalil).

lopisimosamu BnacTUBOCTI npupoHux (0aBoBHA, N0, IIOBK, BOBIHA),
WITY4YHUX (WITYYHMI ageTaTHHi 1 BICKO3HMH 1IOBK) Ta CHHTETHMYHHX
BOJIOKOI (KaHpotl, nascai).
Yemanoesumosamu 38" s13Ku
HOJIIMCPIB.

MK BJIACTHBOCTIMM  Ta 3 acTocyBanisiMm

3.6. Y3araigbuenust 3naib PO OPraHivuni CroyKu




Berationliens

FCHCTHYHHX

3B'M3KIB DK pIBHMMM Kjacamu

Oﬁﬂ::::xz CHOJIYK, MIK OUﬁ.n:‘:ﬁ::\;; M Ta :OOMU_,DZT:_:Z: ClIONMYKaMH

Hopieniocan x al4HI BIACTHBOCT] OPraHiuM KX CHOJVK PIBHHX KIaCiB.
Vemanosiosanig 3B S13KM MK CKIQAOM 1 XIMIUHHMHK  BJaCTHBOCTAMH
OprasiuyH#X CIIONYK PI3HHX KJIACIB,\MDK OprauiuHiMK Ta HEOPrauiuHuMy
CITOJIYKAMH; TE€HETHYH1 3B f3KM MK OPraHiYHWMMK Ta HEOPraHiuHHMH
CTIONYKaMH. ,

Criadamu PIBHSHHS peakuiil — B3aeMONEPeTBOPCHL OPrailyHUX CIIOMAYK

PI3HMX KJIaciB.

4. O0yucaenHs B XiMil

Pozg'szysaniis
3aau 38 XIMIUHHMH
dopmynamu i na
BHBCICHTIS
dopmyiu crionyKH

Dopmynu s OoOUMCACHHS  KLJIBKOCTI
PEUOBHIH, KUILKOCTI HaCTHHOK Yy TCBHIH
KUIBKOCTI PEYOBHHU, MACOBOT UACTKH CIEMEHTA
B CIIONYIL. BIJIHOCHOT TYCTHHH ra3y, MacoBol
(oO'em110l) wacTKW KOMIIOHCHTAa B CyMiuIl,
BHBEACHHS (DOPMYIIM CHONYKH 332 MacOBHMHU
YACTKAMY €NEMEHTIB

Qbuucniosamu BIIHOCHY MOJIEKYISAPHY Ta MOJSIPHY MAacyu DPEYOBHHH;
KINLKICTL 4aCTMHOK Yy MNEBHIH KINLKOCTI PEuOBMHM, Maci peuoBuilM,
007em1 rasy; o6’em JaHol macH abo KIIBKOCTI PEHOBHMHH Ta3y 3a H. V..
BIJTHOCHY T'YCTHHY rasy 3a IHIOMM ra3om; Macosi ta o0’emul (g rasis)
YACTKHM PEHOBUH Y CYMILIL; CEPEIHIO MOJISIPHY Macy CyMIIUL rasiB; MacoBy
4acTKy ejleMeHTa y cloiyll 3a it popmyioro.

Vemanogniosamu xiMiuHy (QOpMYINy CIOJNYKH 33 MAaCOBHMM YaCTKAMHU
€JIEMEHTIR, 1110 BXOASITE JI0 11 CKIajy.

o

Bupaxenis
KIJIBKICHOIO CKJIaJLy
pO3UMIY (CYMILII)

MacoBa wacTka po3UMHEHOT PEHOBHHN

Obuucaiosamu MacoBy 4YacTKy PO3YMHEHOI PEYOBMHH B PO3YMHI, Macy
(00’em) pO3UMHY Ta PO3UMHHUKA, MACY PO3YMHEHOT PEUOBHHH.
Buxonyeami  OOUMCIICHHsST  AJs  TPUTOTYBAHHS — PO3YMHIB 13
KPHCTaNoriApatiy.

o

Pozs'sa3ypanus
3,04 3¢
wu:w:m::xz:
peaKiii

ANTOPUTMH  PO3B'A3KY  3aia4u 33 PIBHSHISM
pCAKIIT: BIATOCHITT BINDL HPOJYKTY PCaiil

Obuucniosaimu 3a PIBHSHHIM XIMIUHOT peakiil macy. ob'cm (15 razy) abo
KUILKICT  PCHOBHHI  pearenty abo HPOUYKTY 34 BIAOMOIO  MACOLO,
o0’emoM (Juist razy) abo KUILKICTIO PeHOBHHM 1H1IOro pearcury alo
MPOAYKTY; BAHOCHHH BHXIJ POAYKTY peariiil.

Yemanoesmiosami xiMiuny QOpMyy PEHOBHHH 3a KINLKICHUMH JaHHMH
PO PCarcHTH 1 MPOJIYKTH peaxitil.

Burornyeamu 00UHCIICHHS, SIKULO PCUOBHHU MICTITH MOMILIKH ab0 HasBli
B HaUTHIIKY.

Poseszycamu
QITOPHUTMIB).

KomOinoBan  sajaui  (nocuuauist  He  OUILIIC  JABOX




¢ JOAATKHU
Tabuuust po34YHHHOCTI OCHOB, KHCJIOT, aM(oOTepHHUX INAPOKCHAIB i costell y Boai 3a 20-25 °C
N

Vonu, na
skl H | NHy™ | LiT | Na™ | KT | Me™ | Ca® | Ba™ | APT | O | Zn® | Mn®" | Fe* | FT | P | Cut | NiFF | AgT | HE
JIMCOILIOE
cronyka
OH" p D p p M M p H H H H H H H H H - -
F p p M p p M M M M p P p M H M P p p #
cr P P P | p | P P p p p p p p p p M p p H p
Br p p p D p P p P D P P P p p M p p it M
I p p P P P P D D P P P P p - M - P H M
S+ P P P ) p # # p # # H H H # H H H 1l H
SO;~ p p p p P p M M - - ) M M - M - M 1 #
SO~ P P P ) P P M 1 P ‘ P P P ) p M P P M P
NOjy p p p p p P p p P p p p p p p p p p p
PO4™" p p M p p M H H H H H M H H H # H H #
CO;™ p p D P p M 1 1l - - H H H - 1 # M M -
CH;COO | p p p p p p p p p p p p p - p p p p p

YMOBHI ITO3HAUEHHS «p» — PetoBiHa po3uitiia (po3tiicts Gitbiue 1 1 peuosii y 100 r Bos);
«M» — peHoBIHA Majioposunnna (posainnicts — syt 110 0.001 ry 100 r sojn):
WY PCHOBHHA HPAKTHYHO Heposuiina (posunnoicts  Menine 0,001 vy 100 1 Bojn);
«—» — PCUOBHHA HC ICHYC:

«» = PCUOBIIA ICHYC, UIC PCRrYC 3 BOJOIO: 1T POZHIIICTL BINHATHTH HC MOXHA.

P akTHBHOCTI METAJIB

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




Haiinowupeniti na3su . a CKJIA/L JICSIKHX HEOPraHIYHUX P40 H, cyminiei

Ta MiHepaJis

Haiirounpenita nassa peuonuiin
abo cymin

Ximiuna Qopmysna peuonrun ado
KOMITOHCHTA (KOMITOHEN T1B) CyMIN

Halinowmpeninia Ha3pa peyoBuiy
abo cymimi

\ . ~
XimiyHa Gopmyiia pedosuHy abo
KOMITOHEHTA (KOMIIOHEHTIB) CyMillll

Kyxonna (kam sia) cutb NaCl Mijguunit kynopoc ) CuSOy- SHO L
Kaycruuna cona, Jikui HaTp NaOH anizumnii Kynopoc FeSO, - 7THO
Kansunnosana cona Na,COs ["ipxa ciiib MgpSO, - 7TH,0
Kpucraniuia cona Na-CO;- 10110 AJHOMOKQITCBHI rastyi KAKSO;) - 12110
[TutHa (xapuona) coja NalHCO; [lepexuc Bojo. meprijipon H-0O» (ol po3unir)
[arpiiina ceitirpa NaNO; Mojuia nacrosiia I (ctiuprosuii posuui)
Kaniitna cenitpa KNO; Ha nartupnuit cnipr. amiauna Bojia NHs (BC it pozunn)
AMIQUIIA CCHITpa NINO; XJtopie sanno CaCleOCh, abdbo CaOCl
Hawatup NH,Cl Pozunnne cxiio NarSi10;

IToram K-CO; Kpemniii (nanisnposiik) Si

Kpeitna, Mmapmyp, BarHsx CaCQO; Kgrapu, kBaplieBuii micok Si0;

[Herawmene Banuo CaO I'nuna, rivMHo3eM, Kaoil ALO5- 25105 2H,0
lauene Bamio Ca(OH), Cxno (BIKOHHE) Na,O - CaO - 6510,
Bamusma soxa Ca(Ol)> (Bojunit posuii) Manaxir (CuOQH»CO;

bopHa xncnora H:BO; Xnopua Boja Cly (BOAHMI PO3UHH)
Kopynn ALO; bpomiia Bona B (Bojiuii poszumn)
Pemarnr (3asna pyia) [F'e.03 bepronerosa ciin KCI1O;

Marnerut (3aniszna pyja) I'e; Oy ABOTHI KHCHOTA IINO;

CrUHLIEBHI CYPHK Pb;O, CoJisitia KucaoTa HCT (Boanuii po3umin)
Cipuana Kuejiora ENIOX I Diasnkona xneyora LI (ojuiii postn)
Oneym poszunt SOz y -850, Jlstiiie AgNO;

I'ine CaSO, - 2H-0O - { Maprauminka KMnOy

AncbacTp CaSOy- 172 H,0 Kapbij. xansuiit kapbin CaC,

Cyxwuit mno COs (rBepauit) Dochopuuil aHTIAPUT P-Os

Cipxonojetn IBEN Ipocruii cynepdocdar Ca(1hPOy), -
Cipyucruii raz SO, [oasiituuit cynepgocdar Ca(H>POy)a -

Yannui ras CO [Tpeuumnirar CalHPOy - 2HA¢

"a3, 1o 3mecerisie, 3aKuC a30Ty N>O Cevonuna - CO(NH>) :

ITipur FeSs Amodoc NI LPO,

o
8]




Halinownpenimi na3sH Ta CKJIAJ ASIKHX OPraHivHHX PEHOBHH Ta CyMiuicH

L

Halnowmpenia nazsa peuosunm adbo

Ximiuna gpopmya

Halinommpenima Ha3sa peyoBHHM

XimiuHa opmyiia

CYMIINI
OOJIOTHHE 1a3, PYJAHHKOBUIT a3 Cll kapbosoBa Kuciora, ¢penon Col1: Ol
1300yTau (CH;),CHCIT; ) MIKPHHOBA KHCIOTA 2,4.6-rpuniTpoderon
130MeHTan (CH;3)»CHCH,CH; MYpalInHa KUCI0Ta, popMiaTHa KUCa0Ta HCOOH
HEOMNEeHTaH (CH;3)4C OLITOBA KHCJIOTA, alleTaTHa KHCnoTa CH;COOH
1300KTaH (CH;3);CCHLCH(CH;3) NPOIIIOHOBA KHC0Ta, nponionarHa kuciora | CH;CH,COOH
METHICHOBA I'py1a ‘ —CH>— S HaTpii popmiar B HCOONa )
Juaprenrym(l) aneriieii AeC=CAg Martii gopmiar, mariii jpdopmiar (HCOO),Mg N
JMHATPIH aleTHIICH ] NaC=CNa HATpI¥ anerar CH;COONa
JIMBINLI CH,=CH-CH=CH, KauIblifl aterar, Kanblii planerar (HCOO),Ca

13011pCH

| CHL=C(CHNCITCl1,

MOJIOHHA KHCJIOTA, HAKTATHA KHCIHOTA

CH;CH(OIHCOOH

MCTHIINJOPH L CI1Cl LLABJICBA KHCJIOTA, OKCAIATIIA KHCITOTE HOOC-COOI!
CTHIIXJIOPH T CHrH;5Cl B ) JUHATPIH oxcanar NaOOC-COONa
HPOHTINJOPH - CHLCIHLCI ﬁzi - w B MCTHIIpOpMIaT HCOOCH I
130TIPOTILIIXTIOPH L (CH;3)>CHC erundopmiar HCOOC,H;5
XJIOPOhOpM CHCl; i - MeTHIaIeTar CH;COOCT I,
onodopm CHI; eTunanerar CH;COOC,H;
BIHIUTXJIOPH T CH>=CHC(CI HaTpI MeTUIAaT CH;ONa

METHJIOBHH CITUPT, NEPEBHUI CITUPT CH;0H HATPIM eTHIIAT C,HsONa

eTHJIOBHH CIIUPT, BUHHUH cridpT C,Hs;OH IJIFOKOHOBA KUCJIOTA HOCH,(CHOH),COOH
IIPONLIOBHH CIUPT CH;CH,CH>OH copoIT HOCH,(CHOH),CH>,OH
130MPOITIIOBUH CHIUPT (CH;3),CHOH caxapHa KHCJIOTa HOOC(CHOH),COOH
JUMETHIIOBUM CTep CH;0CH; KaJIb1H caxapar Ci2H7,0,-Ca0
JIETHIIOBHUIT eTep, JICTUIOBHI epip CyHsOC,H5 CNILMH, aMIHOOLTOBA KHCII0TA NH,CH,COOH
MYPaUIMHKUHA ajibaer ), GopMalbIerij HCHO AJIAHIH, (-aMIHONPOIIOHOBA KHCJI0Ta

Gopmaniy 36-37% po3unn HCHO TIPOKCHITIH

aleToH CH;COCHs, KJIITKOBUHA

HITPOTJILEPUH, TPHHITPOITILEPHH

CH>(ONO,)CH(ONO2)CH,(ONO»)

[Tepesix pekomenaoBanol HaB4YaJABHOL JiTEpaTypu,
1. Iligpyunuk «Ximis. 7 wiacy /asr. [onens [LIT., Kpuxns JI.C./ K: Axagemis, 2007.

o
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2. Iippyunux «Ximist. 7 knac» /aBt. 5. owenko O.I./ K: Craniua, 2008. i

3. TMinpyunux «Ximist. 7 knacy /ast. bypuncsika HM./ K: Tlepyn, 2007.

4. Tliapyunuk «Ximis. 7 knacy /aBr. Jlamescska LA/ K: lenesa, 2007. )

5. Tinpyunnx «Ximis. 8 kytacy /asr. Honens TLIL, Kpuxns JI.C./ K: Axagemis, 2008.

6. Iiapyunnx «Ximis. 8 knac» /aBr. Slpowenko O.I'./ K: Ocsita, 2008.

7. Tinpyunuk «Ximist. 8 knac» /asT. bypuncska H.M./ K: Tlepyn, 2008.

8. Tlinpyunnx «Ximist. 9 kiac» /asr. bypunciska HM., Beawuxo JLIT/ K: Tepyu, 2009.

9. Hinpyunnk «Ximist. 9 witacy fanr. Jamescenka 1A/ Ko enesa, 2009.

10. TTinpyunnk «Ximist. 9 knacy /ast. [onens TLT1., Kpuxns JI.C./ K: Axanewmis, 2009.

T T iapyunnx «Ximist. 9 knac» /aBt. Spowenke O.I°./ K: Ocsita, 2009.

12.TTiapyunnk «Ximig. 10 knac (piBeHs cTanaapty, akajieMidHui pisess)» /asr. Spowenko O.I./ K: I'pamora, 2010.
I13.TTiapyunnk «Ximig. 10 xjac (piBeHb cTaHaapTy, akaneMmiyHuil pisebs)» /aBT. [Tonens ITI1., Kpuxnsg JI.C./ K: Axagewmis,

H4. inpyunnk «Ximis. 10 knac (npodinbHuil pisens)y /aBT. Bypuncska H.M. ta in./ K: [Tenaroriuna nymka, 2010

15 inpyunux «Ximig. 11 knac (piBens cranaapty)» /asr. Jlawescnka A, Jlawescska A.A./ K: Ienesa, 201 1.

16. ITinpyunnk «Ximis. 11 knac (pisens ctanaapty)» /ast. Spowenxo O.I./ K: I'pamora, 2011.

17. 1 lippyqnuk «Ximis. 11 knac (akanemiunmi pisens)» /aBT. [onens LI, Kpukng JI.C./ K: Axanemis, 201 1.

18. inpyynux «Ximis. 11 knac (akanemignuil pisens)» /ast. Beanuko JI.IT./ K: Ocsira, 2011.

19.CyyacHa TepMmiHonoria i HOMeHKIAaTypa opraiunux cnosnyk /asr. Tonmadosa B.C., Kosryn O.M., Kopuinos M.IO.,
['opaicako O.B., Bacunenxo C.B./ Tepuonine: Haguansna xaura — bornan, 2008.

20.Homenxnarypa opramiuuux cnonyk /apr. Tonmauosa B.C., Kosryn O.M., dyb6osuk O.A., ®iuaiino C.C./ Tepronins:
Zm:E&m@Eu 2011.

1.301pHuK 3aBaans s 1epyKaBHol MiacyMKOBOT mﬁooamm: 3 ximii. 9 knac /aBT. Jlawesceka I A., Turapenxo H.B./ K: Lentp

HaB4ajlbHO-METOIUYHOI JiTepaTypu, 2011,

22.361pHuK 3apnaiih st JepxaBHoi nijacyMKoBol artecrauil 3 ximil. 11 wmac /asr. JlyGosuk O.A./ K: Llentp HapuanbHo-
METOINYHOT aiTepatypu, 2011, :

23. Ximis. Hosnmit kype. Yiisepcanbinii JJOBIANMK Julst BUITYCKHUKIB Ta abitypientis /asr. Turapenko 1}

2011,
A TaKosK BILNOBIIHI IJIPYUHHKH B IEPEKajil Ha POCIHCHKY MOBY Ta MOBY HaLLIOHAIbHUX MCHILUH.

JUpeKTop [HCTUTYTY IHHOBALIMHUX TEXHOMOIH 1 3MICTY OCBITH \\




