


MNOACHIOBAJIBHA 3AIIUCKA

[Iporpamy BCTYIHOTO iCIIUTY 3 XiMii JJIg BCTYMy Ha HaBYAHHS IS 3J00YTTS BHIINOI OCBITH Ha
nepmomy (6akanaBpChKOMY) pIiBHI BHIOI OCBITM HA OCHOBI TMOBHOI 3arajbHOi CEpPeIHBOI OCBITH,
YKJIaJICHO HAa OCHOBI YMHHUX HaBYAIBHUX Tporpam 3 Ximii miis 7 - 9 knacis (K.: Ipmiae: Tlepyn, 2005) ta
10 - 11 xmaciB 3aragpHOOCBITHIX HaBUaNbHUX 3akiadiB (TepHominas: Manapisens, 2011) BignoBiAHO 110
BUMOT TIPOBEJICHHS 30BHIINIHBOTO HE3AJIEKHOTO OIliHIOBaHHA 3 Ximii (mami - mporpama 3HO),
3aTBEp/UKCHNX Hakazamu MiHicrepctBa ocBiTH 1 Hayku Ykpainm Bin 03.02.2016p Ne77 “IIpo
3aTBEP/PKEHHS MPOTPaM 30BHIIMIHBOTO HE3AJIEKHOTO OIIHIOBaHHS s 0ci0, ski OakaroTh 3100yBaTH
BUIILY OCBITY Ha OCHOBI IIOBHOT 3arajbHOI cepelHbOi OCBITH .

Martepian mporpamMu Jjisi MPOBEACHHS 30BHINTHBOTO HE3aJEKHOTO OI[IHIOBAHHS PO3IMOIICHO Ha
po3ainu: "3aranbHa ximisn", "Heopraniuna ximis", "Opraniuna ximisa", "O0uncineHHs B Ximii", SKi B CBOIO
Yepry po3mojijeHO 3a TEeMaMH.

MeTta BeTYNHOro icmuty 3 Ximil: OIIHMTH CTYNiHB MiATOTOBJIEHOCTI BCTYMHMKA 3 XiMil JUIs
KOHKYpPCHOTO BIZOOpPY 10 BCTYNy Ha HaBuYaHHS 10 BiiiCRKOBOr0 IHCTUTYTY TEJICKOMYHIKaIlli Ta
iHpopMaTH3anii:

3MICT MPOT'PAMMN.
Po3aia 1. 3arannua ximis
Tema 1.1. OcHOBHI XiMi4HI TTIOHSTTA. PeuoBuHa.

Bemynnuk nosunen snamu:

— IlonsTTs pedoBuHa, (izudyHE TiNO, MaTepian, MPOCTa PEYOBHHA (MeTayl, HEMETall), CKJIajHa
peYoBUHA, XIMIYHUNA €IEeMEHT; HaAPIOHIINI YaCTUHKYA PEYOBUHH - aTOM, MOJIEKYJIa, 10H (KaTioH,
aHIOH).

— @i3uyHI Ta XiMi4YHi BIaCTUBOCTI PEYOBUHH.

— Ckuiag pe4oBHUHU (SIKICHUM, KUTBKICHH ).

— BaneHTHICTH XIMIYHOTO €JIeMEHTa.

— XimiuHa (HaWmpocTima, icTUHHA) 1 rpadiuna (CTpyKTypHa) GOpMYIIH.

— ®i3uuHe SBUIIE Ta XIMIUYHA PEaAKITisl.

— BigHocHi aToMHa 1 MoJieKyJisipHa (hopMyIbHA) MacH, MOJISIpHA Maca, KUTBbKICTh PEYOBUHHU.

— OnuHUIl BUMIPIOBAHHS KIJIBKOCTI PEUYOBHHHU, MOJISPHOI MacH, MOJISIPHOTO 00'€My; 3HAa4YCHHS
TEeMIEepaTypHu i TUCKY, sIKi BIIMOBIJAIOTh HOPMAIBHUM yMOBaM (H. y.); MOJISIpHUI 00'eM Ta3y (3a
H.Y.).

— 3akoH ABOraJipo; 4YMCiIO ABOraapo; CepeaHs BIJIHOCHA MOJICKYJISIpHAa Maca CyMilli Trasis,
MOBITPSI.

— Macosa yacTka eJleMeHTa y CIIOJYIIL.

Bemynnuk nosunen emimu:

— Cxrnagatu popMyJiu CIIONYK 32 3HAUEHHSMU BaJICHTHOCT] €JIEMEHTIB.

— 3anucyBaTH XiMiuHi Ta rpadiusi (CTpyKTypHi) HGOPMYyIH PEHOBHUH.

— Po3pi3HaTH (i3M4HI TiMa 1 PEYOBHMHHU; NPOCTI Ta CKIQJAHI PEYOBMHH; €JIEMEHTH 1 MPOCTi
PEUOBUHH; METAJIA 1 HEMETAIH; aTOMHU, MOJIEKYJIM Ta 10HH (KaTiOHH, aHIOHM); (i3UYHI Ta XiIMIUHI
BJIACTUBOCTI peYOBUHM; (hi3WUHI SBHUIA Ta XIMIYHI peakIlii; HAUIPOCTIITY Ta ICTUHHY (popMysIn
CIIONTYKH.

— Bwu3HauaTy BaJICHTHICTH €JIEMEHTIB Y OIHAPHUX CHOIyKaX.

— AmHanizyBaTu SKICHUM (€IeMEHTHHI) 1 KITbKICHHUH CKJIaJ PEYOBUHM 32 i1 XIMIYHOIO (OPMYIIOIO.

Tewma 1.2. XimiuHa peaxiris.

Bcemynnux noeunen snamu:

— XimiuHa peakilisi, Cxema peakiiii, XiMIYHe PIBHIHHSI.

— 3akoHHM 30epeXKeHHsI Macu PEYOBHUH IIiJl Yac XIMIYHOI peakilii, 00'éMHUX CITiBBiIHOILLIEHb I'a3iB Yy
XIMIYHIA peakIrii.

— 3oBHINIHI ePeKTH, 0 CYNMPOBOHKYIOTh XIMIUHI peaKIiii.

— IloHATTS OKMCHHUK, BITHOBHUK, OKUCHEHHS, BIJTHOBJICHHSI.

— Twumm ximiuaux peakinii. [lIBuakicTs xiMiuHO1 peakiii. KatamizaTop.

Bemynnuk nosunen emimu:

— 3anucyBaTH CXeMHU peaKiii, XIMi4H1 pIBHSIHHS.

— PO3pi3HATH TUNH peakiii 3a KUIbKICTIO PEareHTiB 1 MPOAYKTIB (peakiii CrodydeHHs, po3KiIady,



0oOMiHy, 3aMiII€HHS), 3MIHOIO CTYIICHS OKHCHEHHS eJIEMEHTIB (peakilii OKHCHO-BITHOBHI Ta
HEOKHCHO-BIJJHOBHI), TETJIOBUM e(dekToM (peakiiii eK30TepMidyHi, €HJOTEpPMIiuHi), HAIPSIMOM
nepebiry (peakiiii 000pOTHI, HEOOOPOTHI).
Bu3nauatu B OKHCHO-BIIHOBHIM peakilii OKHCHHK 1 BIJHOBHHK, IIPOIIECH OKHCHEHHS 1
BIJTHOBJICHHS.
AmnanizyBaTd BIUIMB TIPUPOJIA PEaryr4YuXx PEUYOBHH, iX KOHIIEHTpAIlil, BEIUYMHH MOBEPXHI iX
KOHTAaKTy, TeMIIEpaTypH, TUCKY Ta3iB, KaTajli3aTopa i 1Hri06iTopa Ha MIBUAKICTh XIMIYHOT peakIlii.
3acTOCOBYBAaTH 3aKOH 30€pEKEHHSI Macu PEUOBHUH IS IEPETBOPEHHS CXEMH peakIlii Ha XiMidHe
PIBHSIHHSL.
BukopucToByBaTH METOJ €IIEKTPOHHOTO OallaHCy i MEePETBOPEHHS CXEMH OKHCHOBIITHOBHOI
peaxitii Ha XiMiYHEe PIBHSIHHSI.

Tema 1.3. [lepiognuHuii 3aKOH 1 MepioAMYHA CUCTEMA XIMIYHUX €JICMEHTIB

. 1. Menpneneena.

chynHuK NOBUHEH 3HaAmu.

[lepiogmunuii 3akoH (cydacHe (popMyIFOBaHHS).

CTpyKTypa KOPOTKOTO 1 JIOBrOro BapiaHTIB MEPIOJUYHOI CHUCTEMH; MEPIOJH, TPYIH, MATPYIH
(romnosHi (A), mobiuHi (b)).

[TopsinkoBuii (aTOMHHI) HOMEp €JIEMEHTa, PO3MIIIEHHS METAIIYHUX 1 HEMETAJIIYHUX €JIEMEHTIB
y TepioguyHid cHucTeMi, Mepiojax 1 rpynax; JIy>KHi, JIy)KHO3EMEJIbHi, 1HEPTHI E€JEMEHTH,
TaJIOTCHHU.

chynHuK NOBUHEH BMIMUL.

Po3pizasaT B mepioguuHiii cuctemi Tepioau, rpynu, rojoBHi (A) ta mo6iuni (B) miarpymnu;
METaJIIYHI Ta HEMETAIYHI €JIEMEHTH 3a iX IIOJIOKCHHSM Y TIePIOAUYHIN CHUCTEMI; JIyXHi,
Jy’KHO3EeMEJbHI, IHEPTHI €JIEMEHTH, TaJIOTCHHU.
BukopucroByBaTtn iH(popMaIllito, 3akiajeHy B TEPIOAUYHIA CUCTEMI, JJI1 BU3HAYCHHS THITY
eneMeHTa (MeTalliyHUKA abo0 HeMEeTaYHUM €JIEMEHT), MaKCHMaJbHOTO 3HA4YeHHS WOro
BAJICHTHOCTI, THITYy MPOCTOi pedoBWUHH (MeTasl abo HemeTasl), XIMIYHOTO XapaKTepy OKCHIIB,
TiIPOKCU/IIB, CIIONYK €JIEMEHTIB 13 [ i1poreHoM.
AHaIT3yBaTH 3MiHH BJIACTUBOCTEH MPOCTUX PEYOBHH Ta KHCIOTHOOCHOBHOTO XapaKTepy OKCH/IIB
1 TIIPOKCHUIIB 3aJIe)KHO BiJ PO3MIMICHHS €JIEMEHTIB y Tepiojax, MiArpyrnax, mpu Mepexoi Bil
OJHOTO MEPIOTY A0 1HIIOTO.

Tewma 1.4. bynosa aToma.

chynHuK NOBUHEH 3HaAmu.

Cxnag atoma (S1po, €JIEKTpOHHA 000JIOHKA).

[ToHATTS HYKJIOH, HYKJIiJ, 130TOIH, MPOTOHHE YKCJIO, HyKJIOHHE YHCIIi), OpOiTaab, EHEPreTHYHI
piBeHb 1 MiApiBEeHb, CIAPEHUW 1 HECMapeHWW eJIEKTPOHU, pajaiyc aroma (IPOCTOro i0HA);
OCHOBHHI 1 30y)KEHUN CTaHU aTOMa.

CyTHICTH SIBUIIIA PATIOAKTUBHOCTI.

dopwmu s- 1 p-opOiTaneit, po3MIIEHHS X y IPOCTOPI.

[TocnimoBHICTH 3aMIOBHEHHS €JICKTPOHAMU SHEPreTHYHHUX PIBHIB 1 MIIPIBHIB B aTOMaXx €JIECMEHTIB

N 1-20, N 26, enektponHi Ta rpadiusi ¢popmynau aTromiB i npoctux ioHiB enemenTiB N 1 - 20, N
26.

chynHuK NOBUHEH BMIMUL.

3amucyBaTH Ta pO3Ii3HABaTH EJIEKTPOHHI Ta rpadiudi ¢Gopmyiu aToMiB 1 HPOCTHX 10HIB
enemeHTiB N 1 - 20, N 26, aToOMIB HEMETAIIYHUX €JIEMEHTIB 2-T0 1 3-TO TIepioiB Y 30yHKEHOMY
CTaHi.

Busnauatu ckmnanm saep (KUTBKICTh MPOTOHIB 1 HEHUTPOHIB y HYKIIJI) 3arajlibHy KUIBKICTh
€JICKTPOHIB Ta YUCJIO €JICKTPOHIB HA 30BHIIIHBOMY €HEPIETUYHOMY PiBHI aTOMiB ejeMeHTIiB N 1
-201N 26.

[TopiBHIOBaTH pajiilyCy aTOMIB 1 IPOCTUX 10HIB.

AmnaizyBaTu 3MIHH PaJiiyCiB aTOMIB y Mepiojiax 1 mArpymnax; 3B's130K pajiyciB aTOMIB 1 KUTbKOCT1
€JICKTPOHIB Ha 30BHIIIHBOMY €HEPreTUYHOMY DiBHI 3 XapaKTEpOM eJieMeHTa (MEeTaJiuHUM YU
HEMETAIIYHMUM),  BIIACTUBOCTSAMH  MPOCTUX  PEUOBMH  (METaJ YU  HEMeTand) Ta
KHCJIOTHOOCHOBHOBHUM XapaKTE€POM OKCH/IIB 1 T1IPOKCH/IIB.



Tema 1.5. XiMiyHuli 3B'130K

chynHuK NOBUHEH 3Hamu.

OCHOBHI THIU XIMIYHOTO 3B'SI3Ky (MOHHMI, KOBaJECHTHHUI MOJISPHUN 1 HEMOJISIPHUHN, BOJHEBUA,
METaJIIuYHU).

XapakTepUCTUKH KOBAJICHTHOTO 3B'SI3KY - KPAaTHICTh, €HEPTis, MOJISIPHICTh, JOBXXHHA.

Tunu KpuUCTaIiYHUX I'PATOK (aTOMHI, MOJEKYJSApHI, HOHHI, METaiyH1); 3aJeKHICTh (PIZUIHUX
BJIACTUBOCTEH PEUOBHHU BiJl TUIY KPUCTAJIIYHUX I'PATOK.

Enexrponna ¢popmyia MOJIEKyIIH.

EnexTpoHeraTuBHICTH €JIE€MEHTA.

CtyIiHb OKMCHEHHS €JIEMEHTA B PEYOBHHI.

chynHuK NOBUHEH BMIMU:

CkrnanaTy eneKTpOoHHI (POpMyJIM MOJIEKYJI, XiMidHI (OPMYJIM CHOJIYK 33 CTYNEHSMH OKUCHEHHS
€JIEMEHTIB, 3apsiAaMU 10HIB.
Po3pi3HATH BaleHTHICTH 1 CTYIIHP OKUCHEHHS €JICMEHTA.
OOGuucaIOBaTH CTYIMIHD OKUCHEHHS €JIEMEHTA Y CITOIYIIi.
BusnauaTu KpaTHICTh, MOJSPHICTh YU HEMOJISIPHICTh KOBAJICHTHOTO 3B'A3KY M)XK aTOMaMH.
[IporHo3yBaTu THII XiMIYHOTO 3B'SI3KY B CHOJIYI, (pi3MUHI BIACTUBOCTI PEUOBUHHU 3 ypaxXyBaHHAM
TUMY KPUCTAJIYHUX IPATOK.

Tewma 1.6. Cymimi pedyoBuH. Po3unnn.

chynHuK NOBUHEH 3HaAmMu.

Cymimni ogHOPiAHI (PO3YMHM) Ta HEOMHOPIIHI (CYCIIeH31s, €eMYJIbCis, ITHA, aep030b, TCIb).
MacoBa 1 00'emHa (J1151 Ta3y) 4aCTKH PEYOBUHHU B CYMIIIII.

Metonn  po3auieHHsT — cyMmimied  (BiACTOIOBaHHsA,  (QUIBTpyBaHHS, ILEHTpUDYTyBaHHS,
BUIIApIOBaHHs, IIEPETOHKA).

[ToHATTS pO3YMH, PO3UYMHHHUK, PO3YMHEHA PEYOBHUHA, KPHUCTAIOTiApaT, EJEeKTPOJITUYHA
JTUCOITIaIlisl, €JIEKTPOJIIT, HEEJISKTPOJIT, CTYIIHb €JISKTPOJITHUYHOI aucoltialii (6e3 mpoBeacHHS
00YHCIICHB), I0HHO-MOJICKYJISIpHE PiBHSIHHS.

MacoBa yacTka po3uMHEHOI pEHOBUHU Yy PO3UYUHI.

BynoBa Mosiekyu BoaW; BOJJHEBUH 3B'I30K Y BOJII.

3abapBiieHHsT 1HOWKATOpIB (yHIBEpCaJIbHOTO, JIAaKMycCy, ¢eHoadTaneiny, METWIOPaHXKY) B
KHUCIIOMY, JIY’)KHOMY 1 HEUTpaJIbHOMY CEpeIOBUIIAX.

Peaxiiii 0OMiHy MIXK €JIEKTPOJIITAMHU Yy PO3UHHI.

chynHuK NOBUHEH BMIMUL.!

Cxnmagatu CXEMH EJICKTPOJIITUYHOI Jucoriamii OCHOB, KHCJOT, COJIeH; 10HHO-MOJICKYJISIPHI
PIBHSIHHS 32 MOJICKYJIIPHUMH PIBHSHHSMHU 1 MOJICKYJISIpHI PIBHSHHS 32 10HHOMOJICKYJISIPHUMH
PIBHSIHHSIMH.
Po3pizHsATH OmHOpPIMHI Ta HEOTHOPIAHI CyMIiIlI pPIi3HUX THIINB;, pPO30aBjeHi, KOHIICHTPOBaHI,
HAaCH4YCHi, HEHACUYEHI PO3YMHH; EJICKTPOJITH M HEEJIEKTPOJITH, CHJIbHI Ta CJIAOKi €JIeKTPOJIITH.
Busznauatu MOXXIIMBICTE Mepediry peakirii 0OMiHy MiX €JICKTPOJIITaMU B PO3YHHI.
AmnanizyBaTu BIUIUB OyJOBM PEUOBHH, TEMIEpaTypH, THUCKY (I Ta3iB) Ha iX PO3UYHHHICTH Yy
BO/Ii; MEXaHi3MH YTBOPEHHS 10HIB P PO3YMHEHHI y BOJI €JIEKTPOJIITIB I0HHOI Ta MOJIEKYJISIPHOL
OyJ10BH.
3acTOCOBYBATH 3HAHHS JIJIs1 PO3/ALJICHHS OJHOPIIHOI 00 HEOTHOPITHOT CyMillli peYOBHH.
Po3nia 2. Heoprauniuna ximis.
Tema 2.1. Oxcunu.

chynHuK NOBUHEH 3HaAmu.

BusnauenHns, Ha3Bu, Kiacudikaiisi OKCHAIB, XIMIYHI BJACTHBOCTI COJETBOPHUX OKCHIIB,
crmocoOu 100yBaHHS OKCHJIIB.

chynHMK NOBUHEH BMIMUL.

Cxmagatu XimiuHi (GOpPMYyIM OKCHIIB, PIBHSHHS peEakIlii, sKI XapaKTepU3YIOTh XIMIUHI
BJIACTUBOCTI COJICTBOPHUX OKCHJIB (B3a€EMOJis 3 BOJOIO, OKCHIAMH, KHUCIOTaMH, JIyTaMH),
crocoOm 100yBaHHS OKCHIIB (B3a€MO/Iisl IPOCTUX 1 CKIAAHUX PEYOBUH 13 KUCHEM, PO3KJIaJaHHS
HEPO3UYMHHUX OCHOB, ASAKHX KUCIIOT 1 COJICH ITi] Yac HarpiBaHHs).

HaszuBaTtu okcuan 3a iXHIMU XIMIYHUMU (popMyITaMH.

Busnauatu ¢popmynu okcuaiB cepell GOpMyI CIIOIYK IHIINX BUBYEHHUX KJIACiB.



— Po3pizusatu HeconmerBopHi (CO, N 20, NO, SiO) i coneTBopHi OKCHUAM (KHCIOTHI, OCHOBHI,
amdoTepHi).

— IlopiBHIOBaTH 3a XIMIYHHUMH BJIACTUBOCTSIMH OCHOBHI, KMCJIOTHI Ta aM(oOTepHi (Ha MpUKIagax
okcuniB [{luaKy Ta ATIOMIHIIO) OKCUIN.

— BcTaHOBMIOBAaTH 3aJI€KHICTH BJIACTHBOCTEH OKCHIIIB BIiJI THITY €JIEMEHTA 1 XIMIYHOTO 3B'SI3Ky B
CITOJTYTII.

Tewma 2.2. Kucioru.

Bemynnux nosunen smamu:

— BusHauenHs (3arajgbHe Ta 3 TOTIIAY CJIEKTPOJITHYHOI AWcCOIanii), Ha3Bu, Kiracudikaris,
XiIMI9HI BJACTHBOCTI, CIIocoOu T10OyBaHHS KHUCIIOT

Bemynnux noeunen emimu:

— Ckrnagatu XiMiuHI GOPMYNIH KHCIIOT; PIBHSHHS peakiii, sKi XapaKTepU3yIOTh XiMiuHi
BJIACTUBOCTI KHUCIOT (Jis Ha IHAUKATOPH, B3a€EMOJiS 3 MeTajJaMH, OCHOBHHUMH OKCHJIAMHU,
OCHOBaMH Ta COJISIMH B PO3YHHI) Ta CIOCOOM iX H0OyBaHHS (B3a€EMOJiSI KUCIOTHUX OKCHIIB 13
BOJIOIO, HEMETAITIB 13 BOJHEM, COJICH 13 KHCIOTaMH).

— HaszuBatu KUCI0TH 32 IXHIMH XIMIYHUMH (HOPMYyJIaMU.

— Bwusnauatu dopmynu KUCIOT cepen (popMyJ CIONYK IHIIUX KJIAciB, BaJCHTHICTh KHUCJIOTHOTO
3UIHIIKY 332 (OPMYJIOI0 KUCIIOTH.

— Po3pi3HATH KHCIOTH 3a CKJIaaoOM (OKCHUT€HOBMICHI, O€30KCHUIE€HOBI), 3JaTHICTIO IO
eJIEKTPOIITUYHOI aucomianii (cuibHi, cinabKi) Ta OCHOBHICTIO (OJHO- 1 0araTooCHOBHI), 3a
CTIMKICTIO (CTIMKI 1 HECTIHKI), JETKICTIO (JIETK1 1 HEJIETK1).

Tema 2.3. Comi

Bemynnux nosunen snamu:

— BusHauenHs (3arajgbHe Ta 3 TOTIIAY CJIEKTPOJITHYHOI AWCOINanii), Ha3BW, Kiacudikaris,
XIMIYHI BJIaCTUBOCTI, CITOCOOU T0OYBaHHS COJICH.

Bcemynnux noeunen emimu:

— Ckagatu XiMidHI GOpMYIJIH CEpEeIHIX Ta KUCIUX COJICH; PIBHSHHS PEakilii, siki XapaKTepHu3yoTh
XIMIYHI BJIACTUBOCTI CEpemHIX coJiek (B3aeMOiss 3 MeTaJlaMH, KHUCIOTaMH - XJIOPHIHOIO,
cyiab(aTHOIO, HITPATHOIO, JIyTaMHu, COJISIMH B PO34YMHI) Ta crocobu ix moOyBaHHS (B3a€EMOJIist
KHCJIOT 13 MeTajaMH, OCHOBHHMX OKCHJIB 13 KHCJIOTaMU, KUCIOTHUX OKCHIIIB 3 JIyraMH, JIYTiB i3
KHUCIIOTaMH, COJICH 13 KUCIIOTaMU, COJIeH 13 TyraMu, KUCIOTHUX OKCHJIB 3 OCHOBHUMH OKCHJIAMHU,
coJiel 13 COJIIMH, COJied 13 MeTamamMu (peakii 3IMCHIOITh y PO34YHMHAX), METallB 13
HeMmeTanamMu). Ha3uBaTu cepeiHi Ta KUCIi Coi 3a IXHIMU XIMIYHUMHU (POPMYJIaMH.

— BwusnauaTtu ¢popMynu cepeiHixX Ta KUCIUX Coel cepea GopMyl COIYK 1HITUX KJIaciB.

— Po3pi3HsITH 3a CKJIa/IOM cepeaHi Ta KUCII1 COJIi.

Tewma 2.4. AMdoTepHi CITOITyKH

Bcemynnux noeunen snamu:

— SBume amdorepHocTi (Ha NMpHUKIagaxX OKCHUIIB 1 TIIPOKCHIIB); XIMIYHI BIIACTHBOCTI, CIIOCOOU
noOyBaHHS aM(GOTEPHHUX T1IPOKCHU/IIB.

Bcemynnux noeunen emimu:

— CkJagaTv piBHSHHS PEaKIliid, SKi XapaKTepU3YIOTh XIMIUHI BJIACTUBOCTI OKCHJIIB 1 T1APOKCHUIIB
Amominiro ta Lluaky (B3aemomis 3 KUCIOTaMH, JIyraMH) Ta CrocoOu M0O0yBaHHS TiIPOKCHIIB
Amominito 1 LuHKy (B3aeMomis cojied IUX €JEeMEHTIB 13 JyraMd B PO34YHHI, aJTIOMiHATIB i
IIMHKATIB 13 KUCIIOTaMH ).

Tema 2.5. 'eHeTu4Hi1 3B'3KM MK KJJaCAMH HEOPTaHIYHUX CHOJIYK.

Bemynnux nosunen snamu:

— I'eHeTnyHi 3B'SI3KM MiXK KJJaCaMH HEOPTaHIYHUX CIIOIYK

Bcemynnux noeunen emimu:

— CknagaTté PpIBHSAHHS PpEakiiid B3aeMoOAli MK HEOpPraHIYHUMHM CIIOJIyKaMH PI3HHUX KJIACiB.
[TopiBHIOBaTH XiMiYHI BIIACTUBOCTI OKCH/IIB, OCHOB, KHCJIOT, aM(OTEPHUX T1IPOKCHUJIIB, COJICH.

— VYCTaHOBJIIOBATH 3B'A3KM MIK CKJIAJOM 1 XIMIYHHMH BJIACTHBOCTSIMM OKCHIIB, KHCJIOT, OCHOB,
aM(OTEepHUX TIAPOKCHUIIB, COJCH; T€HETHUYHI 3B'I3KM MDXK MPOCTUMHU PEUYOBHHAMH, OKCHUJIAMU,
OCHOBaMH, KUCJIOTaMH, aM()OTEpHUMHU T1IPOKCUIAMH, COJISIMU.

Tewma 2.6. 3aranbHi BiZIOMOCTI TIPO METAIIYHI €JIEMEHTH Ta METaJIH.

Bcemynnux noeunen snamu:



[Tono)xeHHS METalIYHUX EJIEMEHTIB y TMEepIOAUYHINA CHUCTEMI; OCOOJUBOCTI €IEKTPOHHOI Oya0BH
aTOMIB METaJIYHUX EJIEMEHTIB; OCOOJMBOCTI METAIYHOTO 3B'A3KY; 3arajbHi (i3W4yHI Ta XiMI4HI
BIIACTHBOCTI METAJiB, 3arajbHi CIOCOOM iX J0OYBaHHS; PNl aKTUBHOCTI METAliB; SBUIIE KOPO3ii,
CIoco0M 3aXMCTy METATIB BiJl KOPO3ii; CIIJIaBU Ha OCHOBI 3aj1i3a (4aByH, CTaJIb).

chynHuK NOBUHEH BMIMU:

Bu3Hayaty nojg0KeHHs METaTiUHUX €IEMEHTIB Y MepioJUUHIN CUCTEMI.

XapakTepu3yBaTH METAIIYHUM 3B'SI30K, METAIIYHI KPUCTANIIYHI IpaTKH, (P13UYHI BJACTUBOCTI METAIIB.
Po3pizusaTy MeTaniyHi Ta HEMETaNIiuHI €JIEMEHTH 32 €JIEKTPOHHOIO OYTIOBOIO aTOMIB.

Cknamatu enekTpoHH1 GOpMyIu aTOMIB METaIIYHUX eJleMeHTiB - JliTiro, Harpiro, Marsiro, AnroMiHiro,
Kamiro, Kanbitito, @epyMmy; piBHSHHS peakiiii, sKi XapaKTEPH3YIOTh XIMIYHI BJIACTHBOCTI METAliB
(B3aemMo[Iis 3 KUCHEM, TaJOT€HaMH, CIpKOI0, BOJIOI0, PO3UMHAMU KHCIIOT, JIYTiB Ta CoJiei) 1 crmocodu ix
noOyBaHHsS (BIIHOBJIEHHS OKCHOIB KOKcoM, kapOon (II) okcumom, BOJHEM, MeETaJOTEPMis
(amromMoTepMisi); pIBHSHHS peakilii, aki BiOYBaIOTHCS il 4ac BUPOOHUIITBA YaBYHY 1 CTaJi.
[TosicHIOBaTH 3aJIeKHICTh XIMIYHOI aKTUBHOCTI METATIB BiJl €JICKTPOHHOI Oy/IOBU iX aTOMiB; CYyTh
KOpo3ii MeTaJliB; XIMI4HI IIEpPETBOPEHHS 11T YaC BUPOOHUIITBA YaBYHY 1 CTaJIl.

[Tporuo3yBatu MOXJIUBICTh MepedIry XiMIYHUX peakiiid METaJiB i3 BOI0I0, pO3UMHAMH KHCIIOT, COJIEH,

JYTiB.
Tema 2.7. JIy>Hi Ta JIy’KHO3EMEJbHI €JIEMEHTH.

chynHuK NOBUHEH 3Hamu.

XiMiuHI BJIACTMBOCTI HATpil0, KaJIil0o, MarHiro, Kajibllil0; Ha3BU Ta (HOPMYJIM HANBaKIMUBIIINX
CITOJIYK JIYKHUX 1 JIy>)KHO3EMEJIbHUX €JIEMEHTIB; 3acToCcyBaHHs crioiayk Hatpito, Kanito, Marsiro.
Kanpiito; ximMiuai GopM) 1 Ha3BM HAWBAXKIIMBIININX KATIWHUX TOOPHWB;, TBEPIICTh BOJIU; SKICHE
BusiBjieHHs 10HIB HaTpiro, Kanito, Marsito, Kanbtiro.

chynHuK NOBUHEH BMIMU:

XapakrepusyBatu mnojoxxeHHs Harpito, Kamito, Marnito, Kanpuito B mepioguyHiii cucremi,
(hi3UYHI BJIACTUBOCTI HATPIIO 1 Kaji0, MarHilo 1 KajibIlil0, BUIH TBEPAOCTI BOJU - TUMYACOBY, a00
KapOOHaTHY; IIOCTIMHY, 3arajbHy; 3aCTOCyBaHHsI OKCcHIIB Marnito 1 Kambito, TiIpoKcHIIB
Harpito, Kamito, Marnito i Kanbmito; sikicHe BusBieHHs HoHiB Hartpito, Kamiro, Maruiro i
Kanpiito. Cxknagatu enektpoHHi ¢hopmynu atomiB 1 WoHIB Hatpiro, Kamiro, Marnito, Kanpitiro;
PIBHSIHHS peakIliif, fKi XapaKTEepU3YIOTh XiMIYHI BJIACTUBOCTI HATPilO, KaJlil0, MarHiio, KajbIlil0
(B3aeMoisi 3 KUCHEM, rajJloreHaMu, CipKoOro, BOJOI0), OKCHIIB 1 rigpokcuaiB Hatpiro, Kaiiro,
Marmnito, Kanb1iito; piBHSHHS peakiliif, sIKi BUKOPHUCTOBYIOTh I 3MEHIIECHHS ab0 yCyHEHHs
TBEPAOCTI BOJU (KHUIT'ITIHHIM, JO0JaBaHHSAM COJIM 200 BaITHA).
Tema 2.8. AntomiHiH.

chynHuK NOBUHEH 3Hamu.

XiMiuHI ~BJIaCTHUBOCTiI, JOOyBaHHS Ta 3aCTOCYBaHHsS aJIOMiHIIO; Ha3BU Ta (OPMYIH
HaWBaXXJIMBIIIIUX CITOJYK AJTIOMIHIFO.

chynHMK NOBUHEH BMIMUL.!

XapakTepu3yBaTH TIOJIOKEHHS AJIIOMIHIIO B TIEPIOAWYHIN cHCTeMi, (I3WYHI BJIACTHUBOCTI
aJIFOMIHI10, OKCHU/TY Ta TIIPOKCUIY AJTIOMIHIIO, 3aCTOCYBAHHS aJTIOMIHIIO.
Cknagatv eleKkTpoHHI (opMmynu artoma 1 10Ha AJIOMIHIIO; PIBHSHHSA peakiii, ski
XapaKTepHU3yIoTh XiIMiIYHI BJIACTUBOCTI aJIOMiHIIO (B3a€MOJIisl 3 KHCHEM, rajloreHaMH, CipKOIo,
pO3YMHAMHU KHUCJIOT, JIYTiB Ta cojiei), aM(OTEepHICTh OKCHAY Ta TiIAPOKCHAY AJIIOMIHIIO
(B3aemMoisl 3 OCHOBHUMH Ta KUCJIOTHUMHU OKCHAAMHU, KUCIOTaMU Ta JyTamMu).

Tewma 2.9. ®epym.

chynHuK NOBUHEH 3HaAmu.

XiMiyH1 BJIaCTHBOCTI Ta J0OyBaHHs 3aiiza; Ha3BU Ta (OPMYIH HAWBKIUBIIIMX CIOIYK
depyMy; 3acTOCyBaHHS 3aii3a Ta crmoryk depymy.

chynHuK NOBUHEH BMIMUL.

XapaktepusyBaTtu nosioxxeHHs depymy B mepioguuHiid cucteMi, (i3MdHI BIACTUBOCTI 3airi3a,
okcumiB 1 rigpokcuaiB @epymy (II) i (III); 3acTocyBanns 3amiza ta cnonyk @epymy (1) 1 (III);
¢izionoriuny pous itoHiB Pepymy (Fe 2+ 1 Fe 3+).

Cxnagatu enekTpoHHy dopmyny aroma Depymy; pIBHAHHS peakiliii, sKi XapaKTepU3yIOTh
XIMIYHI BJIACTUBOCTI 3aii3a (B3a€MO/IIs 3 KHCHEM, XJIOPOM, CIPKOIO, BOJSHOIO ITapoi0, PO3UMHAMH
KHUCIIOT Ta COJIeH, pkaBiHHs), okcuaiB i rigpokcuaiB @epymy(Il) i (III) (B3aemomis 3 kucnoramu),



conei @epymy (II) i (III) (B3aeMomist 3 po3uyMHAMH JYTiB, KUCIIOT, COJIEH), B3a€EMOTIEPETBOPEHHS
crionryk ®epymy (II) 1 Depymy (111).
Tewma 2.10. I'anorenw.

chynHuK NOBUHEH 3Hamu.

XimiuHi popmynu GTopy, Xja0py, Opomy, Hoay; XiMiuHI POpMyJIH, Ha3BHU Ta (i3UYHI BIACTUBOCTI
HaWBaXXJTUBIIIMX CIIOJYK TaJOreHiB (TipOTeH XJIOpUIY, TaJOTeHIIB METaJIIYHUX EJIEMEHTIB);
crmocobn ao0yBaHHs B Jjaboparopii Ta XiMiI4HI BJIACTHBOCTI XJIOPY, TIAPOTEH XJIOPUIY 1
XJIOPUJIHOI KUCJIOTH; HAaBaXKIIMBIIII Traily3i 3aCTOCYBaHHS XJIOPY, TAPOreH XJIOPUIY, XJIOPUIHOL
KHCJIOTH; SIKICHA PEaKIlisl ISl BUSBJICHHS XJIOPHU/I-10HIB.

chynHMK NOBUHEH BMIMUL.

Cxiazgatu piBHSHHS PeakIlii, XapakKTEpHUX IS XJIOpY (B3aeEMOis 3 MeTajaMy, HeMeTaJaMHu,
BOJOI0), TIAPOT€H XJOPUIY 1 XJOPUAHOI KHCIOTH (B3aEMOJisi 3 MeTajlaMH, OCHOBHHMH
OKCHJIaMH, OCHOBaMH, aM(pOTEPHUMH CIIOJyKAMH, COJIIMH); DPIBHSHHS peakiii q00yBaHHA
T1IPOTeH XJOpUIy B JIabopaTopii.
[TopiBHIOBaTH XiMiYHY aKTUBHICTb raJIOT€HiB.
XapaxkTepu3yBaTH HAWBaKJIMBIII Taly3l 3aCTOCYBaHHS XJIOPY (K OKHCHHUKA, Y BUPOOHMIITBI
OpTraHIYHHUX 1 HEOPTAaHIYHUX PEYOBHH), TIAPOTEH XJIOPHUAY, XJOPUIHOT KUCIOTH (Y BUPOOHHUIITBI
ImjracTMac, JUisi JoOyBaHHS XJIOPUIIB), XJOPHAIB (HATPiil XJIOpUIY XapdyoBOI MPHUIIPABH, IS
noOyBaHHS XJIOPY, HATPitO, HATPIN T1APOKCUTY, COIHN).
3acTOCOBYBATH 3HAHHS JIJIs1 BUSIBIICHHS XJIOPU/I-10HIB Yy PO3UHHI.

Tema 2.11. Oxcuresn i Cynsdyp.

chynHuK NOBUHEH 3Hamu.

XimiuHi (HOpMYIH KHCHIO, O30HY, CIpKM Ta HalBaxiuBimmx cnonayk Oxcureny i Cymnsdypy;
(i3nyHI Ta XiMiUHI BJIACTUBOCTI KMCHIO, 030HY, CipkHu, okcuAiB Cyinbdypy, Cynb(haTHOI KHCIOTH,
cynbdaTiB; criocobu moO0yBaHHS KHUCHIO B Jiaboparopii; HalBaXKJIMBIIII Tady3l 3acTOCYBaHHS
KHCHIO, O30HY, CIpKH, CyJb(aTHOI KHCIOTH Ta Cynb(arTiB; sSKICHa peakilis IJs BUIBICHHSI
cynbdaT-10HiB.

chynHMK NOBUHEH BMIMUL.

Cxnagatu piBHSHHSI peakiliii, XapakKTepHUX ISl KUCHIO (B3aEMOJisl 3 MeTajlaMH, HEMETaJlaMH,
CIIOJTyKaMH HEMETaJIIYHUX eJIEMEHTIB 3 ['igporeHom), cipku (B3aeMOisl 3 MeTajlaMU, JICIKUMHU
Hemertanmamu), okcuaiB Cynbdypy (B3aemomiss 3 BOAOIO, OCHOBHHUMHU OKCHIAMH, OCHOBaMH),
cynbhaTHOI KUCTIOTH (B3a€EMOJIisl 3 METaJlaMi, OCHOBHUMH OKCHJAAMH, OCHOBaMHU, aM(pOTECPHUMHU
CIIOJIyKaMH, COJIIMH); PIBHSHHS peakdii noO0yBaHHS KHUCHIO B JiabopaTopii, yTBOpPEeHHS i
pPO3KIaay O30HY.
[TopiBHIOBaTH CKJIaj, XIMIYHY aKTUBHICTh KHCHIO i O30HY.
XapakTtepu3yBaTH HaWBaXJIMBIIII Traily3l 3acTOCyBaHHA KHUCHIO (K OKHCHHKA), O30HY
(3He3apakeHHsI BOJAM), Cipku (10OyBaHHS CyJlb(haTHOI KUCIOTH; BUPOOHULITBO I'yMH, CIpHHUKIB,
MpOTHU3aMaIbHUX TpenapariB, KOCMETHUYHUX 3ac00iB), Cynab(paTHOI KHCIOTH (BUPOOHHUIITBO
MiHEpaJIbHUX JOOpPUB, BOJIOKOH) Ta cyibdariB (rinc - y OyIiBHHUIITBI, MEIUIHUHI; MITHUN
KyTIopoc - 1151 00pOTHOHU 31 IMIKITHUKAMHU POCIIMH, MPOTPABJICHHS JICPESBHUHM).
3acTOCOBYBAaTH 3HAHHS JJIsI BUSBICHHS KHCHIO Ta cyibdar-ioHiB (y po34MHi), CrIoco0iB
30MpaHHs KUCHIO (BUTICHEHHSIM TOBITpsI 200 BOIN).

Tema 2.12. Hitporen i @ocdop.

chynHuK NOBUHEH 3Hamu.

XimiuHi popmynu azoty, docdopy (61710ro i 4epBOHOT0), HAWBAXIMBIIIKUX CIIOIYK Hitporeny i
docdopy; PpizuuHi Ta XiMiYHI BIACTUBOCTI a30Ty, Oi10ro i yepBoHoro ¢ocdopy, HirporeH (II)
okcunmy, HiTporeH (IV) okcumy, ¢ocdop (V) okcuay, aMOHIaKy, COJIEH aMOHIIO, HITPAaTHOL
KHUCJIOTH, HITpaTiB, opTodocdaTHOi KUCIOTH, opTodocdariB; crmocoOu T0O0yBaHHS aMOHIAKY,
HiTpaTHOI Ta opTodochaTHOI KUCIOT y JabopaTopii; HaMBaKJIUBIII Tady31 3aCTOCYBaHHSI a30Ty,
aMOHIaKy, HITPATHOI KUCIIOTH, HITPaTiB, opTodhocdaTHOl KUCTOTH, OpTOodocdaTiB; sIKICHI peakiii
TIJTsI BUSIBJICHHS 10HIB aMOHI10 Ta opTodocdaT-ioHiB.

chynHMK NOBUHEH BMIMUL.

Cxnazmatu piBHSHHS PEakIliid, xXapakTepHHX s a3oTy 1 docdopy (B3aemomis 3 MeTajlaMu,
NeSIKUMH HeMeTajlaMH), aMOHiaKy (B3a€MOisl 3 KHUCHEM, BOJOIO, KHCJIOTaMH), COJICH aMOHIIO
(B3aeMojisi 3 Jyramu, COJISIMH), HITPaTHOI KHUCJIOTH (B3a€MOMisi 3 MeTajlaMH, OCHOBHUMH
OKCHJIaMH, OCHOBaMHU, aM(OTEPHUMH CITOJIyKaMH, coJisiMu ), HiTporeH (IV) okcuny ta dpocdop(V)



okcuay (B3aeMOJis 3 BOJIOIO, OCHOBHHUMHM OKCHJIAMH, OCHOBaMH), opTodochaTHOI KHCIOTH
(B3aeMogisi 3 MeTajlaMH, OCHOBHMMH OKCHJIaMH, OCHOBAaMH, COJISIMH); PIBHSHHS pEaKIlii, sKi
XapaKTepU3yIoTh B3a€EMOIEPETBOPEHHS CEpeaHIX 1 KUCIUX opTodocdaTiB; piBHIHHSA peakiii
TEPMIYHOTO PO3KJIAy COJIEH aMOHII0 (XJI0pHUIy, HITpaTy, KapOOHATy Ta TiporeHkapOoHaTy) Ta
HITpATiB; PIBHSHHS peakuiii mo0yBaHHS aMOHiaKy, HITpaTHOi Ta opTodochaTHOI KUCIOT Yy
maboparopii.
XapakTepu3yBaTu ckiaj i OynoBy npoctux pedoBuH Docdopy (depBoHoro i 6imoro gocdopy),
HalBaXXJIMBIIIl Taidy3i 3acTOCyBaHHSA a30Ty (BHUPOOHMIITBO aMOHIaKy, CTBOPEHHS HU3BKUX
TeMreparyp), aMoHiaky (J0OyBaHHSI HITPATHOI KHCJIOTH, BUPOOHHUIITBO JTOOPHUB, HAIIATUPHOTO
CIIUPTY), HITPATHOI KHUCJIOTH (BUPOOHUUTBO JOOPUB, BUOYXOBHX PEUYOBHH, HITPOT€HOBMICHHMX
OpTraHIYHUX CIOJYK), HITpaTIB (BUPOOHHIITBO JOOPHB, BHOYXOBHX PEYOBHUH), opTodochaTHOL
KHCJIOTH Ta opToocdatiB (BUPOOHULITBO TOOPUB).
[TopiBHIOBaTH XiMIYHY aKTHBHICTh a30TYy, YepBOHOTO 1 6i710T0 hochopy.
3acTocoByBaTH 3HaHHS JJi1 BHOOpY cmocoOy BHUSBJICHHS aMOHIaKy, WOHIB aMOHIIO Ta
optodocdar-ioHiB (y pO34HHIi).

Tewma 2.13. Kap6on i Cumimii

chynHuK NOBUHEH 3HaAmMu.

IIpocti pewoBunm KapOoHy; amcopOrtisi, amcopOIiiiHi BIIACTHBOCTI aKTHBOBAHOTO BYTIJIJISA;
XiMI4HI (OpMYyIH HaBaXIUBIMUX criofiyk Kapoony 1 Cumimito; ¢i3udHI Ta XiMI4HI BJaCTUBOCTI1
BYTJICIIO, CHIiIiIO, okcuAiB KapOoHny, kapbonartiB, cuiiniit (IV) okcuay, CHIIIKaTHOI KUCIOTH,
CWIiKaTiB, crocobu moOyBaHHS okcuaiB KapOony B mabGopartopii; HalBaXKJIHMBIIIl Trarys3i
3aCTOCYBaHHs anmMaszy, rpadiTy, akTUBOBaHOTO Byriuisi, okcuaiB KapOoHy, kapOoHaTIB,
rizporenkapOonartis, cuiinii (IV) okcunay, cuimikaTiB; sIKICHI peakilii Jjs1 BUSBICHHS KapOOHaTi
CUJTIKAT-10HiB.

chynHuK NOBUHEH BMIMU:

CxiamaTy piBHSIHHSI peakilii, XapaKTepHHUX JIsl BYTJICIIO 1 CHIIIiO (B3a€EMOJiSI 3 aKTUBHUMH
MeTaJaMH 1 HeMeTallaMHi, OKCHJIaMHU MeTaIidyHuX ejaeMeHTiB), kapOooH (II) okcumy (B3aemomis 3
KHCHEM, OKCHJIaMH MeTaJiuHuX eJieMeHTiB), kapOoH (IV) okcuay (B3aemomisi 3 BOIOIO,
OCHOBHHUMH OKCHJaMH, Jyramu, Byrienem), cumimiii (IV) okcunmy (B3aemomisi 3 OCHOBHUMH
OKCHJIaMH, JIyTaMHU); PIBHSHHS PEaKIii B3a€MOTIEPETBOPEHHS CEpPeAHIX 1 KUCIMX KapOOHAaTiB,
TEpMIYHOrO pO3KJaay KapOoHAaTiB 1 TiAporeHkapOoHaTiB, N00yBaHHS okcuaiB KapOGony B
nmaboparopii.
Xapakrepu3yBaTH CKJaJ, OyaoBYy 1 (i3UyHI BJIACTHUBOCTI mpocTux peuoBuH KapOony (rpadir,
anmas, KapOiH), HalBaXJIWBIIIl Tady3l 3aCTOCYBaHHS anMmasdy (y pi3ajdbHUX 1 HUTi(QyBaJIbHHUX
IHCTpyMeHTax), rpadity (y BHPOOHHIITBI OJIBIIIB, €JEKTPOAIB), AKTUBOBAHOTO BYruuIsl (B
MEIUIINHI, Y POTHUra3ax, sl ounIieHHs: Boau), okcuaiB Kapoony (CO sik BimHOBHUK, CO 2 -y
BUPOOHHUIITBI COAM, IyKPY, Ta30BaHUX HAIlOiB, HAMOBHIOBAY BOTHETACHHKIB), HaTpii
rizporenkapbonary, kapo6onatiB Kampuito ta Hartpito, cuminiit (IV) okcuay (BHpOOHHITBO CKIa,
OyIiBeIbHUX MaTepiajiB), CHIIIKATIB (CKJIaIOBI IEMEHTY, KepaMiKH, MOPIEISTHU, PIIKE CKJIIO).
3acTocoByBaTH 3HAHHA /U1 BUsABIEHHS KapOoH (IV) okcuay, kapOboHat- 1 cuiaikaT-ioHiB (y pO3UYHHI).
Po3zaia 3. Opraniuna ximist
Tewma 3.1. TeopeTuyHi OCHOBH OpPTraHIYHOI XiMii.

chynHuK NOBUHEH 3HaAmu.

HaiiBa>xuBiII €J1eMEHTHOPTaHOTEHH, OPTaHIuH1 CIOJIYKH; MPUPOIHI Ta CHHTETUYHI OpPraHivdHi
CITOJTYKH.

MonekynsapHa OynoBa OpraHiqYHUX CIONYK. XiMIYHUH 3B'SI30K y MOJIEKYJIaX OPraHiYHUX CIOJYK:
CHeprisi, JJOBXKHHA, MPOCTOPOBA HAMPSAMIICHICTh, MOJSIPHICTh. [ -3B'130k 1 []- 3B's30K.
OnuHapHuii, KpaTHi (MMOABIMHUMN, MOTPIMHUI ), apOMATUIHHI 3B'I3KHU.

INopunusamnis enekrpoHHUX opoOiTaneit aroma Kapoony; sp 3 -, Sp 2 -, Sp-ribpuau3zartii.
Knacudikamis opraHiyHMX CIOJYK 3a OyJ0BOIO KapOOHOBOTO JIAHIIOTAa 1 HASBHICTIO
XapakTepucTUIHUX ((PYHKITIOHATLHUX) TPYII.

SIBuiie roMoJIOTii; TOMOJIOTH, TOMOJIOTIYHUN psJi, TOMOJIOTiYHa pi3HUI. Kiacu opraHigyHHUX
CIONyK. 3arayibHi (HOPMYIIH TOMOJIOTIYHUX PSIB 1 KJIACIB OPraHiuHUX CIOJIYK.

[TonsaTTs nepBuHHMIN (BTOPUHHHHN, TPETUHHUM, YeTBEepTUHHMUI ) aToM KapbOony.

Howmenkiatypa opraHivHUX CIIOJIYK.



SBuine i30Mepii, i30MepH, CTPYKTYpHA Ta MPOCTOPOBa (reOMETprUYHA, a00 IUCTPAHC-) 130Mepis.
B3aemHuii BIUIMB aTOMiB 200 TpyIl aTOMIB y MOJIEKYJIaX OpraHiYHHUX CIIOJYK.

Knacudikamis XiMiYHHMX peakiiii B opraHiyHii ximii (peakiii mnpuUeaHAHHS, 3aMIICHHS,
130Mepu3arlii).

chynHuK NOBUHEH BMIMUL.!

Busznavatn nHaiBaxknuimn enemeHtu-opranorenn (C, H, O, N, S, P). Pospizasaru 3a
XapaKTEpPHUMH O3HaKaMH HEOPTaHIYHI W OpraHivHl CIOJYKH, TPUPOJTHI Ta CHHTETUYHI OpraHivyHi
CIIONTYKH.

XapakTepu3yBaTH KPaTHICTh, MOJISIPHICTh a00 HEMOISAPHICTH KOBAJICHTHOTO 3B'sI3KY B MOJICKYJIaX
OprafiyHux Croayk, [ - i []-3B'130Kk 3a crioco00M yTBOPEHHSI.

[TopiBHIOBaTH OJWHAPHI, MOABIKHI, TOTPiiHI Ta apOMaTHUYHI 3B'SI3KU 3a €HEPTi€lO 1 TOBXHUHOIO Ta
MIPOCTOPOBOIO HAMPSIMIICHICTIO. AHANI3yBaTH pEakIiiHy 34aTHICTb OpPraHiYHUX CHOJYK 13
PI3HUMU THIIAMH 3B'SI3KIB.

Busnauatu tvnm riOpuausanii Ta mMpoCcTOPOBY OpI€HTALiIO TIOPUIHUX EJIEKTPOHHHUX opOitaneit
atomiB KapOoHy B MOJIeKyJIaX OpraHiYHUX CITOIYK.

KnacudikyBaTu opraHidHi CIIOJIYKH 32 OyJI0BOIO KapOOHOBOTO JIAHIFOTa Ha HACUYCHI BYTJICBOIHI
AlMKIIIYHOT OyJIOBH - allkaHW, HEHACHYCHI BYTJIEBOJHI AlMKIIYHOT OyJIOBM - alIKeHH, aJKiHH;
OUKJIIYHI BYIJIEBOAHI - NHMKJIOAJKAaHM Ta apeHW; 3a HasIBHICTIO XapaKTePUCTHIHHUX
(byHKIIOHAIPHUX) TPYN Ha COUPTH, (HEHOJI, TAJIOTeHOAJIKaHU, aJIbJCTiIH, KapOOHOBI KHUCIIOTH,
ecTepH, aMiHU, aMiHOKHUCIIOTH.

Bus3nayat romMoyord BYTJICBOJHIB Ta iX MOXigHHX. PO3pI3HATH TOMOJIOTIUHI PSIM 1 KJIacH
OpraHIYHHUX CMOJIYK. Y CTaHOBIIOBATH BIAMOBIAHOCTI MiX MPEACTaABHUKAMU TOMOJIOTTYHUX PSIIiB
Ta X 3arabHUMH (QOpPMyJIaMH, KJacaMH OPraHIYHHX CHOJNYK Ta IX XapaKTePUCTUUYHUMH
(byHKIIIOHATTBHUMU) TPYTIAMHU.

Busznauatn y MoJeKyJiax OpraHiYHMX CIIOJYyK pi3HOI OyJOBM TIEPBHHHUN, BTOPWHHHIA,
TPETUHHHH, YeTBEepTUHHUI atomu KapOoHy.

HasuBatu opraHiuHi CIOJIYKH 32 CTPYKTYPHUMHU (OpPMYyJaMH, BHKOPUCTOBYIOYHU HOMEHKIIATYPY
IUPAC.

Cxnagatu CTPYKTYpHI (OpPMYJIM OpPTraHIYHUX CIIOJYK 3a Ha3BaMH 3TIJIHO 3 HOMEHKJIATYPOIO
IUPAC.
BusnauaTu i30MepH 3a CTPYKTYpHUMH (HOpMYyJIaMH.
Po3pi3HATH CTPYKTYpPHI Ta MPOCTOPOBI (reOMETPUYHI, a00 IIUCI TPaHC-) 130MEpH.
Y cTaHOBIIOBATH BiIMIHHOCTI MiXK 130Me€paMH 1 TOMOJIOTaMU 3a: SIKICHUM 1 KUTBKICHUM CKJIaJIOM,
OyZI0BOIO MOJICKYJI.
VYcTaHOBIIOBAaTH 3B'SI30K MDK OyZOBOIO 1 BJIACTHMBOCTSMH OPraHIYHUX CIOIYK 3 ypaxXyBaHHSAM
Mepepo3IOJILTY €IEKTPOHHOT TYCTUHH Ha MPHUKIIAJAaX NpoNeHy (MpueIHAHHS TalOTeHOBOAHIB Ta
BOAW 3rigHO 13 mpaBwiaoM B. MapkoBHuKOBa); cnupTiB (MOMIOHICTH 10 KHCJOT); (peHomy
(KHCIOTHI BJIACTUBOCTI, 3JaTHICTh 0 pEakIlii 3aMilleHHS y OCH3€HOBOMY KiJIbIli); HACUYCHUX
OTHOOCHOBHUX KapOOHOBHUX KHCJOT (KHCJOTHI BJIAaCTHBOCTi), aMiHIB (OCHOBHI BJIACTHUBOCTI,
3IaTHICTh aHUTIHY JI0 peaKIliii 3aMillleHHs] y OCH3€HOBOMY KIJIbIIi).
AmnaiizyBaTtu XiMidHy OyJIOBY OPraHIYHUX CMOJIYK, BAKOPUCTOBYIOUH OCHOBHI ITOJIOKEHHS TEOPii
O. bytneposa.
[Iporuo3yBaTu peakimiliHy 3MaTHICTh OPTaHIYHUX CIOJIYK, BUKOPHUCTOBYIOUH IOHSTTS PO
B3a€MHHI BILUIUB aTOMIB 200 rpym aTOMIB Yy MOJIEKYJIaxX.
KnacudikyBaTu peakirii 3a y4acTiO OpraHidHUX CIIOIYK (3aMillleHHs, TPUETHAHHS, BIIICTIIICHHS,
130Mepu3arlii).
VYcTaHOBIIOBAaTH 3B'I3KH MK OyIOBOIO MOJIEKYJI OPTaHIYHUX CHOJYK Ta IX 3AaTHICTIO BCTYIMAaTH
B peakxIlii MIeBHOTO THUITY.

Tema 3.2. Ankanu.

chynHuK NOBUHEH 3HaAmu.

3arasbHa GopMylia ankaHiB, X HOMEHKJIATypa, i30Mepis, OymoBa Moyeky, (Gpi3uddl Ta XiMIdHI
BJIACTHUBOCTI, CITOCOOM T0OYBaHHS, 3aCTOCYBaHHSI.

chynHMK NOBUHEH BMIMUL.

HasuBatu niepri 10 mpeacTaBHUKIB TOMOJIOTIYHOTO psiy ajikaHiB 3a HoMeHKiaTtyporo IUPAC.
CknamaTd MOJICKYJSIpHI Ta CTPYKTYypHI (QOpMyJM alKaHiB, pIBHAHHS peakUii, 110



XapaKTepHU3yIoTh XiMiUHI BJIACTUBOCTI ajKaHIB (peakilis 3aMilleHHs Ha MPHUKIAAl XJIOPYBAaHHS
MEeTaHy, MOBHE OKHCHCHHS aJIKaHiB ab00 YacTKOBE OKHCHEHHS METaHy, TEPMIYHHH pPO3KiIaj
MeTaHy, KpPEeKiHT, 130Mepu3allis ajikaHiB), JlabopaTopHuii croci®é n1oOyBaHHS MeTaHy (3 HATpii
areTary, aJroMiHIN KapOiay).
[TosicuioBaTu siBHIIE Sp 3 - TiOpuan3aIlii eneKTpoHHUX opOitaneir atomiB Kapbony B Mosekynax
aJKaHiB.
[TopiBHIOBaTH (hi3WYHI BIIACTHUBOCTI aJIKaHIB Ha TIPUKJIAl X TEMIIEpaTyp KUMIHHS 1 TJIaBJICHHS.
OOrpyHTOBYBaTH 3aJIeKHICTh MK arperaTHAM CTaHOM 3a HOPMaJlbHUX YMOB, TeMIIEpaTypamu
TUIABJICHHS 1 KUMIHHS aJKaHIB Ta iX BIJHOCHOIO MOJEKYJISIPHOIO MacCOI0; 3/IaTHICTh aJKaHIB 10
peaxIliii 3amileHHs] 3a EJCKTPOHHOI OyJIOBOIO MOJICKYJI, 3aCTOCYBaHHS ajKaHIB (IMajvBoO,
naJibHe, PO3YMHHUKH, JOOYBaHHS CaXi, BOJHIO, TAJIOTCHOAIKAHIB) IXHIMU BIIACTUBOCTSIMHU.
Y cTaHOBIIIOBATH 3B'SI3KH MK OyJOBOIO MOJIEKYJI 1 BIACTUBOCTSIMH aJIKaHIB.

Tema 3.3. AnkeHu.

chynHuK NOBUHEH 3HaAmMu.

3araiibHa popMyIia aNKeHiB, X HOMEHKJIATypa. 130Mepisi, Oy 10Ba MOJIEKYJI, XIMIYH1 BJaCTUBOCTI,
crocoOu n1o0yBaHHs, 3aCTOCYBaHHS, IKICHI peakilii Ha TOIBIMHUI 3B'SI30K.

Bcemynnuxk nosunen emimu:

Busnauatu CTpyKTYypHI 130MepH ajKeHIB 3a OyJ0BOIO KapOOHOBOTO JIAHIIOTA, PO3TaIlyBaHHSIM
MMOIBIMHOTO 3B'SA3KY; MDKI'PYIOBI (AJIKEHHU 1 IIUKJI0AJIKAaHU) Ta MPOCTOPOBi (reomMeTpuyHi, abo 11cC
- TpaHC - ) i130MepH.
HazuBatu ankenu 3a HomeHkiaTyporo [UPAC.
Cxazatu MOJIEKYJISIPHI, CTPYKTYpHI (DOPMYIIH ajIKEHIB; PIBHSIHHS PEAKIlIH, 110 XapaKTePU3yIOTh
XIMIYHI BJACTUBOCTI €TEHY Ta TponeHy (peakili NpueIHaHHS BOJHIO, TaJIOTCHIB,
raJOTe€HOBOMHIB. BOJM; IOJIIMEpU3aIlis, YAaCTKOBE OKHCHCHHS €TEHY Ta IIOBHE OKHCHEHHS
aJIKeHI1B), TPOMUCJIOBI Ta JlabopaTopHi cmocoOu M00yBaHHS ajKeHIB (TEpMIYHHUNU KpPEKiHT
aJKaHiB, NETIAPYBAaHHS aJKaHIB, AETiapaTrailisi HACUYSCHUX OJHOATOMHHUX CIHUPTIB, B3aEMOJIisI
raJloreHOaJIKaHiB 31 CHUPTOBUM PO3YMHOM JIYTY, PeakKIlii aJIkKiHIB 3 BOJHEM), JOOyBaHHS €TCHY B
nabopatopii (meriaparariisi CIUPTIB, JIY>KHHUH T1APOIII3 TaJIONeHONOXIIHUX aJIKaHiB).
[TosicHtoBaTH sBHIIE Sp 2 - TiOpuAM3aIlii eJIeKTpoHHUX opOiTaneit atomiB KapOboHy B MoJiekyax
aJIKCHIB.
3acToCcOByBaTH 3HAaHHS JJIS BUOOPY CrocoOy BUSBIICHHS €TeHY (B3aeMoOIisi 3 OPOMHOIO BOJOIO,
BOJIHHUM PO3YMHOM KaJIIi IEpMaHraHary), ajJKeHIB (B3aeMO/Iisl 3 OPOMHOIO BOJIOIO).
OOGrpyHTOBYBAaTH 3aCTOCYBaHHS QJIKEHIB (BUPOOHUILITBO MOJIETUIICHY, MOJINPOMiICHY, €TaHOIY,
1,2 -nuxnopoeTaHy) IXHIMH BIIACTUBOCTSIMHU.
YcTaHoBIIIOBaTH 3B'SI3KM MK OyTOBOIO Ta 3JJaTHICTIO aJIKEHIB IO peaKiiil MpueTHaAHHS.
AmnamizyBaTu TpHETHAHHS TaJOT€HOBOJIHIB Ta BOJHM JO0 MPOICHY 3TiAHO 3 MEPEepO3MOAiIOM
€JICKTPOHHOI TYCTUHU B MOJIeKY i (mpaBuio B. MapkoBHUKOBA).

Tema 3.4. AnkiHu.

chynHuK NOBUHEH 3Hamu.

3aranpHa QopMmylia alkiHiB, iX HOMEHKIATypa, i30Mepis, OyJoBa MOJEKYJ; XIMiYHI BIACTHBOCTI Ta
criocoOu 100yBaHHS €TUHY, 3aCTOCYBAaHHS; AKICHI peakilii Ha MOTPiHUI 3B'A30K.

Bcemynnuxk nosunen emimu:

Busnauatu CTpyKTypHi i30MepH aJKiHIB 32 OyJOBOIO KapOOHOBOTO JIAHIIOTA, PO3TAIIYBaHHAM
MOTPIAHOIO 3B'SI3KY.

HasuBaTtu ankiau 3a HomeHkinatyporo [UPAC.

CknagaTh MOJIEKYJSIpHI Ta CTPYKTYypHI (QOpMyNIM ajiKiHIB;, pIBHSHHS peaklii, 1o
XapaKTepU3yloTh XIMIUHI BJIACTUBOCTI aleTuiieHy (peakuii HpueaHaHHS BOJHIO, TaJIOTEHIB,
raJjoreHoBoHIB, Boau (peakmis M. KydepoBa); peaxiii 3aMillleHHsS - B3a€EMOJiS 3 HATPIEM,
aMOHiauHUM po3unHOM apreHTtyMm (I) okcuay; TpumepwH3allisi aneTUJICHY, MOBHE OKHWCHEHHS
aJIKIHIB 1 YaCTKOBE OKHCHEHHS alleTUJICHY), IIPOMMCIIOBI Ta JIabOpaTOpHiI CIocoOu OOyBaHHS
aleTWIeHy (TepMIYHUI PO3KJIaJ METaHy, B3a€MOJIisl KaJdbLii alleTUJIeHi Iy 3 BOAOI0, peakiis 1,2 -
JTUXJIOPOETaHY 31 CITUPTOBHUM PO3YHMHOM JIYTY).

OOGrpyHTOBYBAaTH 3aCTOCYBaHHsI alleTUJICHY (ra30Be pi3aHHA 1 3BapIOBaHHS METalliB; TOOYBaHHS
BIHIJIXJIOPUY, TOJTIBIHUIXJIOPUAY, OLITOBOTO aIbACTiAY), 3yMOBJIEHE HOr0 BIACTUBOCTSIMH.
[losicHtoBaTH sBUIE Sp TIOpUAM3allii €JIEeKTPOHHUX opoOiTanei atromiB KapOoHy B MoJeKyiiax



aJKIHIB.

— 3acTOCOBYBAaTH 3HAaHHS JJIi BHOOPY CMOCOOY BHUSIBIICHHS alleTHJICHY (B3aeEMOisi 3 OpOMHOIO
BOJIOI0, BOJITHUM PO3UYMHOM KaJlii MEepMaHraHaty, aMOHIauHUM po3urnHoM apreHTyM (1) okcuuay),
aJKiHIB, IO MICTATh y ckiaal Mojekyln -C=C- 3B'si3ku (B3aeMogis 3 OpPOMHOIO BOJIOIO,
aMoHIagyHUM po3uynHOoM apreHTyM (1) okcuny). [lopiBHIOBAaTH peakIliiiHy 3/1aTHICTh €TCHY 1 €TUHY
B peaKLisiX MpUETHAHHS.

— VYCcTaHOBIIOBAaTH 3B'I30K MK OyJIOBOIO Ta 3MaTHICTIO aleTHJICHY /O peakIiliii NpueTHAHHSI,
3aMilIeHHSI.

Tewma 3.5. ApomaTuyHi ByrjeBoHI. beHseH.

Bcemynnux noeunen snamu:

— 3aranpHa GpopMyIia apeHiB TOMOJIOTIYHOTO Psy OCH3eHY.

— BynoBa, BiacTMBOCTI, criocoOu m00yBaHHS OEH3€HY; IMOHATTS PO ApOMATHYHI 3B'S3KH, 6] |-
€JIEKTPOHHY CHCTEMY.

Bcemynnux noeunen emimu:

— CkagaTd  MOJEKYJSApHY Ta CTPYKTYpHY ¢opmynu O€H3eHY; pIBHSAHHS peakiid, 110
XapaKTEepU3yIOTh XIMIYHI BJIACTMBOCTI O€H3eHY (peakilii 3aMillleHHs 3a Y4acTiO0 TaJloreHiB (y
MPUCYTHOCTI PI3HUX KaTaji3aTOpiB), peakuii NMpUeIHAaHHS - TiApyBaHHS Ta xyopyBaHHS (hv),
OKMCHEHHS), J00yBaHHsS OCH3€HY B IIPOMHCIOBOCTI (KaTalTUYHE MACTiIPYBaHHS TEKCaHY,
LHUKJIOTEKCaHy, TPUMEpH3aIlis alleTUICHY ).

— Po3pi3HsITH HEeHacH4YEeH] Ta apOMaTHUYH] BYTJIEBOHI.

— TlosicHroBatH siBHIE Sp 2 - TiOpuau3alii eJIeKTpoHHUX opOitaneid atomiB KapObony B mMomekysi
OeH3eHY, CTIUKICTh OCH3EHY JI0 JIii OKUCHUKIB Ta HOT0 3JaTHICTH /10 PEeaKIlii 3aMileHHs.

— IlopiBHioBaTH 3B's3kM Mk atromamu KapOoHy B Mojekyiax OeH3eHy, ajKaHIB 1 aJIKeHiB,
peakIiiiHy 37aTHICTh OCH3EHY, aJIKaHiB 1 aJKEHIB y peakIlisix 3aMilIeHHs Ta OKUCHEHHS.

Tewma 3.6. [Ipupoani Kepesia BYTJIeBOIHIB Ta iXHA TepepoOKka OKTAHOBHUX YHCEI.

Bcemynnux noeunen snamu:

— Hadra, npuponuuii Ta cynyTHid HadTOBUI ra3w, BYTiUIA, X CKJAA; KPEKIHT 1 apoMaTH3allis
HaTH Ta HAPTONPOAYKTIB, ACTOHALIMHA CTIMKICTP OEH3MHY, OKTaHOBE YMCIIO; IepepoOKa
BYT1JLJIsT; TIpOOJIeMH JOOYBaHHS PIIKOTO MaJbHOTO 3 BYTULIS Ta aIbTEPHATUBHUX JKEPEI.

Bcemynnux noeunen emimu:

— HasuBatu npoaykTtu nepepoOku HadTH Ta KaMm'ssHOT'O BYT1JIIS.

— HaBomwTtu mpuWKIIanu BUKOPHCTAaHHS TMPHPOJTHOI BYTJCBOJHEBOI CHPOBHHHM SK JDKepelia
OpTaHIYHUX CITOJIYK.

— CkJnazgaTy piBHSHHS peakilii, 1o BiI0yBalOTHCS Mij] 4ac CHaIIOBAaHHS MPUPOJHOIO rasy.

— Po3pi3HaT peaxiiii, siKi Bi10yBalOThCS 1] Yac KPEKiHTY Ta apoMaTH3allii ByTJI€BOIHIB.

— IlopiBHIOBaTH JETOHALINHY CTIHKICTh OCH3MHIB 3 YpaxyBaHHIM iX OKTAaHOBUX YHCEJ.

Tema 3.7. CiuptH.

Bemynnux nosunen smamu:

— XapakrepuctuuHa (pyHKIIOHAIbHA) TPyIia CIIUPTIB.

— Kiracudixkartisi cnupTis.

— 3aranpHa GpopMysia OMHOATOMHUX HACUYSHUX CIUPTIB.

— BbynoBa, HOMeHKaTypa, i30Mepisi, BIAaCTUBOCTI, CIOCOOH JOOYBaHHS Ta 3aCTOCYBaHHSI.

— ITloHATTS PO BOAHEBUM 3B'SI30K.

— ETWUNEeHTIIKOMb Ta TIIIEpPOJ SK TPEACTaBHUKHA 0araTOaTOMHHMX CIHPTIB; SKICHA peakilis Ha
0araToaTOMHI CITUPTH.

Bemynnux noeunen emimu:

— Bwu3HauaTu CTPYKTYpHI 130MEpHU OJHOATOMHHUX HACHUYECHUX CHHUPTIB 3a OyI0BOIO KapOOHOBOTO
JIAHIIOTa, PO3TALTyBAaHHSIM TiIPOKCUIIBHOI TPYIH Ta MIXKKJIACOB1 i30MepH (€TepH).

— HasuBatu ogHOATOMHI HACUYEHI CITUPTH, & TAKOXK €TUJICHTJIIIKOJIb 1 TJIIEPOJT 32 HOMEHKJIATYPOIO
IUPAC.

— KiacugikyBaru cnuptu 3a OyZOBOIO KapOOHOBOTO JaHLIOTa - HAacH4YeHi, HEHAacH4YeHi, 3a
KUTBKICTIO T1IPOKCHJIBHUX I'PYM - OJTHO- 1 0araToaToMHi, 3a nmpupoaoio atomiB Kap6ony, 3 skumu
CITOJTyY€HA T1APOKCHIIbHA TPyMa, - IEPBUHHI, BTOPUHHI, TPETUHHI CIIUPTH.

— CknazaTd MOJIEKYJISIpHI, CTPYKTYpHiI (pOpPMYJIM CIIMPTIB; PIBHSAHHS peakiiiii, o BigoOpa’karoTh
XIMI9HI BJIACTMBOCTI HACHYEHUX OJHOATOMHUX CHUPTIB 1 Tiinepony (peakiii 3aMmilleHHs -



B3a€EMOJlisI 3 AaKTUBHUMHM METaJlaMH, TaJIOT€HOBOJHAMH, ecTepudikallis, MIKXMOJIEKYJIIpHa
Jerigpartailisi, BHYTPIITHBOMOJICKYJISIDHA JETi/ipaTallis, YacTKOBE Ta TOBHE OKHCHEHHS),
MIPOMHUCIIOBI criocobu ao0yBaHHs MeTaHOdy (i3 CHHTe3rasy), €TaHoily (TiApartalli€lo eTeHy,
bepMeHTaTUBHUM OpOJIIHHIM TJIIOKO3HM, BIJTHOBJIICHHSIM €TaHaII0) 1 JabopaTopHi cHocoOu
n00yBaHHS CIIUPTIB (T1POIIi3 TAIOTeHOATKAHIB).
XapakTepusyBaTu ckiajl i 0yJ0By MOJIEKYJ OJJHOATOMHUX HACUYCHUX CIHUPTIB.
OOrpyHTOBYBAaTH 3aCTOCYBaHHS €TaHONY (100yBaHHS OLTOBOI KHCJIOTH, JAIETHIOBOTO €TEPY) Ta
MeTtaHoity (moOyBaHHS GopManbAeriay) iXHIMU BIACTUBOCTSAMH.
[TopiBHIOBaTH (hi3WMYHI BJIACTUBOCTI (TEMIIEpaTypH KHUITIHHS, PO3YUHHICTh Y BOJ1) OJTHOATOMHHX
HACUYECHHUX CITUPTIB 1 BIAMOBIMHUX alKaHIB, METAaHOJIY, €TaHOIY, ETHUJICHIJIIKOIIO Ta TIIIEPOITY;
AKTHUBHICTh OJHOAQTOMHHMX HACHYEHUX CIHMPTIB, BOJM 1 HEOPraHIYHUX KHUCJIOT Yy peakuisx i3
JIY)KHUMU METaJIaMU.
VYCTaHOBIIOBAaTH 3B'S3KH MK €JIEKTPOHHOIO OyIOBOIO MOJEKYJ OJHOATOMHUX HACHUYCHHUX
CIIUPTIB Ta IXHIMH (PI3UYHUMH 1 XIMIYHUMH BJIACTUBOCTSIMH.
Cxmazmatu piBHSHHS peEakilii, Mmo BiAOOpa)kaloTh XIMIYHI BJIACTHUBOCTI CTHUJICHTJIIKOIIO Ta
rinepony (B3aemomisi 3 Hatpiem, kynpyM (II) rigpokcumom (6e3 3ammcy piBHSHHS peakilii),
IIOBHE OKHCHEHHs); IJIiIepoty (B3a€EMOIS 3 HITPATHOIO KHMCJIOTOIO, BHIIMMH HAaCUYEHUMH Ta
HEHACUYCHUMHU KapOOHOBUMH KHUCJIOTaMH); JOOYBaHHS TIIIEPOTy (OMUIICHHS KUPIB).
VYcTaHOBIIOBAaTH 3B'SI3KH MK OyZIOBOIO MOJIEKYJI 0araToaTOMHHX CIIUPTIB Ta iX BIACTHUBOCTSMH.
3acTOCOBYBAaTH 3HaHHS Uil BUSIBIICHHS OaratoaroMHuUX cnupTiB (B3aemonis 3 kynpym (II)
T1IPOKCHUIIOM).

Tema 3.8. ®eHon

chynHuK NOBUHEH 3Hamu.

®opmyna eHoiny.
Bynosa monekynu ¢eHoxy, Xxapakrepuctuuna ((pyHKIioHaNbHA) rpyna B Hilf; BIaCTHBOCTI, JOOyBaHHS,
3aCTOCYBaHHS; AKICHI peakuii Ha (eHou.

Bcemynnuk nosunen emimu:

CknamaTd  MOJICKYJSIDHY, CTPYKTYpHY ¢opmynan ¢GeHosly; piBHSHHS  peakiii, Mo
BiIOOpakaroTh XIMIYHI BJIACTHUBOCTI (eHOoJy (peakilii 3a yd4acTIO TIIPOKCHUIBHOI TPYMH -
B3a€EMOJIisI 3 HATpieM, HATpill TIAPOKCHUIOM; peakuii 3a ydacTio OEH3eHOBOTO KUIbLA -
B3a€EMOJIiI 3 OPOMHOIO BOJIOIO0, HITPATHOIO KHCIJIOTOIO), HOro moOyBaHHS B IIPOMHUCIOBOCTI
(Tigpoumi3 XJIIOpOOEH3EeHY).
OOrpyHTOBYBAaTH B3a€EMHUM BILTUB T1IPOKCHUIIBLHOI TPYIH 1 OEH3€HOBOTO KUIBIlS B MOJICKYJII (PeHOITY.
[TopiBHIOBAaTH KUCJIOTHI BJACTUBOCTI CIUPTIB, (DEHOTY 1 KapOOHATHOT KMCIIOTH; 3aTHICTh OCH3EHY 1
(dbeHomy 10 peaxifid 3aMilieHHsI.
YcTaHoBIIOBATH 3B'SI3KM MK Oy0BOIO MOJIEKYJIH (DeHOITY 1 HOTO BJIACTUBOCTSIMU.
3acTocoByBaTH 3HaHHS i BUsiBIeHHs deHony (B3aemoxis 3 depym (III) xmopumom, 6pomMHOIO
BOJIOI0).

Tema 3.9. Anpaeriagn

chynHuK NOBUHEH 3Hamu.

3aranbHa (popMmysia aapaerisiB.
BynoBa Monekyn anpAerifiB, xapakrtepucTuuHa ((yHKLIOHaIbHA) Tpyna, HOMEHKJATYypa,
130Mepisi, BIACTUBOCTI, OOYBaHHS, 3aCTOCYBAaHHS; IKICHI peakilii Ha aJbJeTiIHY TPYILY.

Bcemynnuk nosunen emimu:

BusnauaTu CTpyKTypHI 130MepH ajbJerifiiB 3a OyJ0BOI0 KapOOHOBOTO JIAHLIIOTA.
HaszuBaru anpnerign 3a Homenkiatypor [UPAC.
HaBoauTu npukiaay 3acTOCyBaHHS €TaHATIO (IOOYyBaHHS ONTOBOI KUCIIOTH, €THIOBOTO CITUPTY)
Ta MeTaHaso (moOyBaHHs hopMalliHy, YPOTPOITIHY) TXHIMU BJIACTUBOCTSIMHU.
CkrnanaTv CTPYKTYpHI (pOpMyIIH MOJEKYJ albAETiAIB Ta IXHIX CTPYKTYPHHUX 130MEpiB; PiBHIHHSA
peaxiiii, o BigOOpa)arTh XiMIUYHI BIIACTUBOCTI albJACTiNiB (BIAHOBICHHS, YacTKOBE
OKHCHEHHs), MToOyBaHHS €TaHAI0 B MPOMHUCIOBOCTI (TiApaTalli€ro aleTuIeHy 3a peakiiero M.
Kyuepogsa) i mabopaTopii (OKUCHEHHSIM €TaHOIY).
3acToCOBYyBaTH 3HAHHS JJIsi BUSBJICHHS aJbJIETIIB 3a SIKICHUMH PEaKIisIMH - B3a€EMOIIS 3
aMoHIagyHUM po3uynHOM apreHTyM (1) oxcuay, kynpywm (II) rimpokcuaom.

Tema 3.10. Kap6oHOBI KUCIOTH.



chynHuK NOBUHEH 3HaAmMu.

XapaktepuctuuHa ((pyHKIIOHAIBPHA) Tpyna KapOOHOBUX KHUCIIOT.

Knacudikaris kapOOHOBHUX KHUCIIOT.

3aranbHa (popMysia HACHYEHUX OJTHOOCHOBHUX KapOOHOBUX KHUCIIOT.

BynoBa, HoMeHKaTypa, i30Mepisi OTHOOCHOBHUX KapOOHOBHUX KHCJIOT, BIACTUBOCTI, I0OyBaHHS,
3aCTOCYBaHHSI.

Bemynnuk nosunen emimu:

BusnauaTu CTpyKTYpHi i30MEpH HACHYEHUX OJHOOCHOBHHMX KapOOHOBHMX KHCIJIOT 3a OyI0BOIO
KapOOHOBOTO JIAHITIOTA, MIXKKJIACOBI 130MepH (ecTepu).
HaszuBatn 3a Homenknatyporo IUPAC HacwyeHi OJHOOCHOBHI KapOOHOBI KHCJIOTH, JaBaTH
TpUBiaJibHI HA3BH MEPITUM TPHOM OJITHOOCHOBHUM KapOOHOBHUM KHCIIOTaM.
KnacudikyBatu kapOOHOBI KHCIOTH 3a OyJI0BOIO KapOOHOBOIO JIaHIfora (HacH4eHi,
HEHACUYEHi), KIJIbKICTIO KapOOKCWIBHUX TIpyn (OJHO-, JBOXOCHOBHI) 1 KIJIBKICTIO aTOMIiB
Kap6ony B ix Mosiekynax (HHX4Yi, BUIIL).
Cknanati QopMyJiM CTPYKTYpPHHX 130MEpiB HAaCHYEHUX OJHOOCHOBHUX KapOOHOBHUX KHCIIOT;
PIBHSIHHSI PEaKIliid, 1m0 BigoOpakaroTh XIMIYHI BJIACTHBOCTI KapOOHOBHUX KHCJIOT (B3a€EMOJIis 3
AKTUBHMMHU MeETajJlaM{, OCHOBHHUMHU OKCHJAMH, OCHOBAaMH, COJIIMH KapOOHATHOI KHCIOTH,
CIIUPTAaMHU); PIBHSHHS peakiliii JoOyBaHHS METAHOBOI KHCJIOTH (OKHUCHEHHS METaHY, B3a€MOJis
kapOoH (II) okcuay 3 HATPid TIAPOKCHUIOM 13 TTOJAIIBIIIOO €0 XJIOPHUIHOT KUCIOTH) Ta €TAHOBOL
KHUCJIOTH (OKUCHEHHS OyTaHy, €TaHOIY, €TaHalo).
OOTrpyHTOBYBATH 3JaTHICTh HMKYNX KapOOHOBHX KHCJOT O €JICKTPOJITHUYHOI AUCOIlialii, a iX
PO3UYMHIB - 3MIHIOBAaTH 3a0apBJICHHS 1HJIMKATOPiIB; OCOOJMBI XiMIYHI BJIACTHBOCTI METAaHOBOL
KHCJIOTH (371aTHICTh JO OKHUCHEHHS - B3a€EMOJIiSl 3 aMOHIauHUM po3urHOM apre’HTyMm (I) okcuny,
kynpywMm (II) rizpokcugom).
[TopiBHIOBaTH (hi3UYHI BJIACTHUBOCTI (TE€MMEpaTypu KHUITIHHS, PO3YHHHICTH y BOJI) HACHYCHHX
OJHOOCHOBHUX KapOOHOBHUX KHUCJIOT 1 OTHOATOMHUX HACHUYEHUX CIUPTIB; KUCIOTHI BJIACTHUBOCTI
KapOOHOBUX KHCIIOT B MeEXax TOMOJIOTIYHOTO psIy, a TaKoX 31 cnupramu, (eHosoMm i
HEOpPraHIYHUMU KHUCIIOTaMU.
VYcTaHOBIIOBAaTH 3B'SI3KM MIXK €JEKTPOHHOIO OYyJOBOIO MOJIEKYJ 1 (PI3UYHUMHU Ta XIMIYHUMH
BJIACTUBOCTAMU KapOOHOBHUX KHUCIIOT.

Tewma 3.11. Ectepu. XKupwu.

chynHuK NOBUHEH 3HaAmMu.

3aranpHa (hopmysia ecTepiB KapOOHOBUX KUCIIOT.

Bynosa, HoMeHKIaTypa, 130Mepisi, BIACTUBOCTI, J00yBaHHS, 3aCTOCYBaHHS.
Kupu ectepu riinepody 1 BUIIIMX KapOOHOBUX KUCIIOT.

Kunacudikarist xxupiB, BIIaCTUBOCTI, TOOYBaHHsI, 3aCTOCYBaHHS.

Mua i CHHTETHYHI MUITHI 3aco0u.

Bcemynnuxk nosunen emimu:

Busnauatu CTpYKTYpHiI 130Me€pH ecTepiB KapOOHOBHX KHCJIOT 3a OyJ0BOIO KapOOHOBOTO
JIAHIIFOTa, MDKKJIACOBi 130MepH (KapOOHOB1 KHCJIOTH); CTPYKTYPHI (POPMYJIH KUPIB - TPHOJICIHY,
TpUcTeapuHy; GOPMYIIH COJIEH NaIbMITHHOBOI 1 CTEAPUHOBOT KHCIIOT.
Hasusatu ectepu 3a Homenkinatryporo [UPAC.
KnacudikyBaTu >xupu 3a TOXOKECHHSIM (TBapUHHI 1 POCIIMHHI), 32 CKJ1aJoM (TBepi 1 piaKi).
Cxnazmatu piBHSHHS peakiii yTBOPEHHsI ecTepiB (ectepudikariis) 1 1X Tiapoiily; PIBHSHHS
peaxilii, sKi BigoOpakatoTh BJIACTUBOCTI KUPIB (T1ApOIi3y, OMUIICHHS, T1IPYBaHHS).
YCcTaHOBIIOBATH 3B'SI3KH MiX CKJIaOM, OyJIOBOIO MOJIEKYJI, BIACTUBOCTSMHU Ta 3aCTOCYBaHHSIM
JKHUPIB.
3acTOCOBYBAaTH 3HAHHS JUIsl BUOOPY crIOCOOY BUSIBJICHHSI HEHACUUCHHUX PIAKUX JKHPIB (B3a€MOIist
3 OPOMHOIO BOJIOKO).

Tewma 3.12. Byrnesoau.

chynHMK NOBUHEH 3HaAmu.

Knacudikamis ByrieBojiB; CKjial, MOJEKYISApHI (GopMynm TIOKO3H, (PYKTO3U, CaxaposH,
KpOXMaJII0 1 TIIEJII0JIO3U; CTPYKTypHa ¢opMmyna BIIKpUTOi (OPMHU MOJEKYJIH TIIIOKO3H;
BJIACTHUBOCTI TJIIOKO3H, Caxapo3, KpPOXMaJio 1 IEeI0JI0O3U; J0OYBaHHS TIIIOKO3H, BUPOOHUIITBO
caxapo3W 1 KpOXMaJllo; SKICHI peakIlii Il BHU3HAYCHHS TJIFOKO3W 1 KPOXMAII0; 3aCTOCYBaHHS



TJIFOKO3H, KPOXMAaJIIO, IICJIIOJIO3U.

Bcemynnux nosunen emimu:

Po3pi3HsATH MOHO-, TU- Ta MOTiCaXapUIH.
HaBoguTn mpuKkiIaaM 3acTOCYBaHHS TJIIOKO3M, KPOXMAaio (BUPOOHHMITBO €TaHONY) Ta LETIOJIO3U
(moOyBaHHS MITYYHOTO AIlETATHOTO IIOBKY) 32 TXHIMH BJIaCTHBOCTSIMHU.
Cknanaté piBHAHHS peaklid, M0 BioOpaXkaroTh XIMIYHI BIACTUBOCTI TIIIOKO3HM (IIOBHE 1 YaCTKOBE
OKHMCHEHHSI, BIIHOBJICHHSI, CHUPTOBE T4 MOJIOYHOKHUCIIE OpOiHHS, ecTepudikaliis, B3aEMOIis 3 KYIPyM
(I) rigpoxcumom Oe3 HarpiBaHHs (0€3 3amuCy pIBHSHHS Peakilii) Ta 3 HarpiBaHHIM), caxapo3u (ITOBHE
OKHMCHEHHSI, T1IpOJIi3, YTBOPEHHS caxapaTiB), KpOXMaIIO (KUCIOTHUN Ta (PepMEHTATUBHUHN TiApoi3) i
1eT0I031 (TIOBHE OKHMCHEHHS, TIAPOJii3, ecTepudikallisi - yTBOPEHHS TpHAIeTaTy Ta TPUHITPATy
[ETF0JI03U ), JOTOCHHTE3Y.
YcTaHOBIIOBAaTH MOAIOHICTE 1 BIIMIHHICTh KPOXMATIO Ta IIENTIOJIO3H 3a CKJIAJI0OM, OYJOBOIO MOJIEKYI 1
BJIACTHBOCTSIMH.
3acTocoBYBaTH 3HAHHS JUIsI BHOOpPY cIocoOy BHUSIBICHHS TJIOKO3U (B3aEMOMIL 3 aMOHIauHUM
po3uunHoM aprentyM (I) okcmmy, peakuii 3 kynpym (II) rigpokcumom) i Kpoxmanro (B3aeMofisi 3
Hoaom).

Tema 3.13. Aminu.

chynHuK NOBUHEH 3Hamu.

Xapakrepuctuusa (GpyHKI[IOHATIbHA) TpyMa aMiHiB.
Knacudikaris amiHiB.
Howmenknarypa, i3oMepisi, Oy10Ba, BIACTUBOCTI, CIIOCOOUN JOOYBaHHS Ta 3aCTOCYBaHHSI.

Bemynnuxk nosunen emimu:

Busznauatu cTtpykTypHi GOpMYyIH 130MEpHUX aMmiHIB 3a OyJIOBOK KapOOHOBOTO JIAHIIIOTA,
MOJIO’KEHHSIM aMIHOTPYIH Ta MI>XKBUIOBI 130MepH (IIEpBUHHI, BTOPUHHI, TPETUHHI aMiHH).
HasuBatu aminu 3a HomeHknatyporo [UPAC.
KnacudikyBatn amiHu sk MOXiIHI aMOHIaKy (MEPBHUHHI, BTOPUHHI 1 TPETHHHI) Ta 3a OYy0BOIO
KapOOHOBOTO JIaHIOTa (HACUYEeH1, apOMaTHYH]).
Cxiamatu piBHSHHS peakiliid, MO BigoOpa)karTh XiMiUHI BIIACTUBOCTI HACHUYCHUX aMIHIB SIK
OpraHiuHUX OCHOB (B3a€MOJisI 3 BOJOIO, HEOPraHIYHUMM KHUCJIOTaMHU; TOpPIHHA); AHUIIHY
(B3aeMo1isl 3 HEOPTaHIYHUMH KHCJIOTaMH, OPOMHOIO BOJIOI0); MOOYBaHHS aHIIIHY (B1IHOBJICHHS
HITpOOeH3eHy - peakuis M. 3iHiHa).
OOrpyHTOBYBaTH OCHOBHI BJIACTHBOCTI HACHYCHUX aMiHIB Ta aHIUIIHY; 3MEHIIEHHS OCHOBHHUX
BJIACTUBOCTEH 1 30UIBIIIEHHS PEAKIIIMHOI 3/TaTHOCTI aHIJIIHY B PEaKIIisAX 3aMIIMICHHS.
[TopiBHIOBaTH OCHOBHI BJIACTMBOCTI aMOHIaKy, MEPBUHHUX, BTOPUHHUX, TPETUHHUX HACHUCHUX
aMiHIB Ta aHUTIHY.

Tema 3.14. AMIHOKHUCIIOTH.

chynHuK NOBUHEH 3HaAmu.

Cxuazn 1 OymoBa MOJIEKYJI, HOMEHKJIATypa, BIIACTUBOCTI, T0OYBaHHS, 3aCTOCYBaHHS aMIHOKHUCIIOT.
[TousatTss mpo amdOTEepHICTh AaMIHOKHUCIIOT, OIMOJISApHUA WOH; IU-, TpPH-, MOJINENTHIH,
MENTUAHUHN 3B'A30K (MENTUIHA TPYIIa aTOMIB).

Bcemynnuk nosunen emimu:

HaszuBatu aminokucnoru 3a HomeHknatyporw [UPAC.
CknagaTv CTPYKTYpHI (OpMYJIM HAHNPOCTINIMX aMIHOKHCIOT - TJINMHY (aMiHOETaHOBOI),
anaHiHy (2-aMiHOIPOMAaHOBOI); PIBHAHHS pEeaklii, 110 BiIOOpa)XalTh XIMIYHI BJIACTHBOCTI
aMIHOKHCJIOT Ha MPHUKJIaal B3a€EMOJIii aMiHOCTAaHOBOI KHUCJIOTH 1 2-aMIHOTIPOIAHOBOI KHUCJIOTH 3
HEOPraHiYHUMH KUCJIOTaMH, OCHOBAMH; YTBOPEHHS JIU-, TPU-, TOJINEIITHUIIB.
OO6rpyHTOBYBaTH aM(OTEPHICTHAMIHOKHUCIIOT, YTBOPECHHSI OIMOJISPHUX WOHIB.
[TopiBHIOBaTH 32 OYJIOBOIO MOJIEKYJI 1 XIMIYHUMH BJIACTHBOCTSAMHU aMiHOKHCJIOTH 3 KapOOHOBUMU
KHCJIOTaMU Ta aMiHaAMH.

Tewma 3.15. binku

chynHuK NOBUHEH 3Hamu.

Bynosa 6i51kiB, X BJIaCTUBOCTI, 3aCTOCYBaHHS, KOJILOPOBI peakilii Ha OLIKH.

Bcemynnux nosunen emimu:

XapakTepu3yBaTH MPOLIECH T1APOIi3y, AeHATypaIllii OiJKiB.
3acTOCOBYBAaTH 3HAHHSA I BUOOPY criocoOy BUSIBIEHHs OJIKiB (KCaHTONpOTeiHOBa Ta OiypeToBa



peaxitii).
Tewma 3.16. CHHTETHYHI BUCOKOMOJICKYJISIPHI pEYOBHHH 1 MOJIIMEPHI MaTepiaik Ha iX OCHOBI.

Bcemynnux noeunen snamu:

— IlonsaTTs ipo moiMep, MOHOMED, €JIEMEHTApHY JaHKY, CTYITIHb MTOJiMepH3aIlii.

— Kiracudikaiiis BHUCOKOMOJICKYJISIDHUX PEYOBHUH; CIIOCOOM CHHTE3Y BHCOKOMOJICKYJISIPHUX
peyoBUH; OyJ0Ba 1 BJIACTHUBOCTI MOJIMEPIB; TEPMOIUIACTUYHI TMOJIMEpU 1 IUIACTMACH Ha iX
OCHOBI; MOHSTTS MPO HATypaJibHI 1 CHHTETUYHI Kay4dyKH, CHHTETHYHI BOJIOKHA; 3HAYCHHS
MOJIIMEPIB y CYCHiILHOMY T'OCHOIAPCTBI Ta MOOYTI.

Bemynnuk nosunen emimu:

— KiacugikyBaru mojiMepu 3a NUISIXOM OAepKaHHA (IPUPOJHI, INTYy4YHI, CHHTETHYHI);
BIIHOIICHHSIM JI0 HarpiBaHHs (TEpPMOIUIACTHUYHI, TepMOpeakiiiiHi); OyaoBoio (JiHIHI,
po3rajy’keHi, CIT4acTi).

— CkrnagaTd piBHSHHS peakuiil momimepusaunii 3 YTBOPEHHSM HAaWBaXKIMBIIIMX MOJIMEpIB
(momieTuieny, MOJINIPOTIiJIEHY, MOJIICTUPEHY, MOJBIHIIXJIOPUY, TedIiony,
(dheHompopmanbaETiIHUX CMOJI, TTOJI130NIPEeHY, MOJIIOyTaIl€HY, KallpOHY, JIABCAHY).

— Po3pi3HATH cnocoOu yTBOPEHHS BUCOKOMOJICKYJSIDHUX CHOJYK (peakilii mnomiMepusanii Ta
MOJIIKOHICHCAITIT).

— IlopiBHIOBaTH BJIACTUBOCTI MPUPOAHUX (O0aBOBHA, JIbOH, IIOBK, BOBHA), IMTYYHUX (IITyYHHH
alleTaTHUM 1 BICKO3HUH IIOBK) Ta CHHTETUYHUX BOJIOKOH (KaIlpoH, JaBCaH).

— YCTaHOBIIOBAaTH 3B'A3KH MIXK BIIACTUBOCTSIMH Ta 3aCTOCYBAaHHSIM IOJIIMEPIB.

Tema 3.17. BcTaHOBIIEHHSI TEHETUYHUX 3B'SI3KIB MK PI3HUMHU KJlaCaMH OPTaHIYHUX CHOJYK,

M)XK OpraHiYHUMH Ta HEOPTraHIYHUMH CTIOJTYKaMHU.

Bcemynnux noeunen snamu:

— T'eHetnyHi 3B’A3KM MDK PI3HUMH KjJacaMH OpPTraHIYHHUX CIIOJYK, M OpraHIYHHUMH Ta
HEOpPraHIYHUMU CHOJIyKaMHU.

Bemynnux noeunen emimu:

— IlopiBHIOBaTH XiMIYHI BJJACTUBOCT1 OPTaHIYHUX CITOJIYK PI3HUX KJIACiB.

— YCTaHOBIIOBATH 3B'SI3KM MIXK CKJIAJOM 1 XIMIYHUMH BJIACTUBOCTSIMHU OPTaHIYHUX CIOJYK Pi3HHMX
KJIaciB, MK OpraHIYHUMH Ta HEOPTaHIYHUMH CIOJIyKaMU; T€HETHYHI 3B'A3KH MK OpraHIYHUMH
Ta HEOPraHIYHUMH CITOJTyKaMHU.

— CkJajgaTy piBHSHHS peakiliii - B3a€MOIEPETBOPEHb OPTraHIuHUX CIOJIYK Pi3HHUX KJIAciB.

Po3ain 4. O6unciaeHHs B XiMil.
Tema 4.1. Po3B's3yBanHs 3agad 3a XiMIYHUMH ¢GopMyJdaMd 1 Ha BHUBEIACHHSA (GOpMYIIH
CITOJTYKHU.

Bemynnuk nosunen snamu:

— @opmynH Uil OOYHMCIEHHS KUIBKOCTI PEYOBHHH, KIJTBKOCTI YAaCTMHOK Yy IEBHIM KUIBKOCTI
PEYOBHUHH, MAacCOBOI YAaCTKM €JIEMEHTa B CIIOJIYI, BIJHOCHOI I'yCTUHH Ta3y, MacoBoi (00'eMHOT)
YaCTKW KOMIIOHEHTA B CyMillli, BUBEJICHHS (POPMYJIM CITOJTYKH 32 MACOBUMH YaCTKaMH €JICMECHTIB

Bcemynnux noeunen emimu:

— OOuucaoBaTH BITHOCHY MOJICKYJISIDHY Ta MOJISIPHY MacH PEYOBHHU; KiJBbKICTh YaCTHUHOK Y
MEeBHIA KIJBKOCTI PEYOBHHU, Maci pedoBHHH, 00'eMi razy; ob0'eM mgaHoi mMach ab0 KUIBKOCTI
PEYOBHHHM Tra3y 3a H. y.; BIIHOCHY T'YCTHHY rasy 3a iHIIIMM I'a30M; MacoBi Ta 00'eMHi (J1J1s ra3iB)
YaCTKW PEYOBHUH y CYMIIIli; CEpPEeIHI0O MOJISIPHY Macy CyMIIlli ra3iB; MacoBY YacCTKy €JeMEHTa Yy
criofy1ii 3a ii (hopmyioro.

— VYcTaHOBIIOBATH XIMIYHY (POPMYITYy CIIOJYKH 32 MAaCOBUMHU YaCTKaMH €JIEMEHTIB, 110 BXOMAThH 10
1i CKIIamy.

Tema 4.2. BupaxeHHs KUIBKICHOTO CKJIaJy pO3UMHY (CyMIIi).

Bemynnuk nosunen snamu:

— MacoBa yacTka pO34YMHEHOI PEUOBUHHU

Bcemynnux noeunen emimu:

— OOuucaoBaTH MacCOBY YacCTKy PO3UYMHEHOI PEYOBHHM B PO3UMHI, Macy (00'eM) po3umHy Ta
PO3YMHHHUKA, Macy pO3YMHEHOI pEeYOBUHH.

— BukonyBaTH 00YHCIICHHS ISl IPUTOTYBAHHS PO3YHHIB 13 KPUCTAJIOT1IPATIB.

Tewma 4.3. Po3B'si3yBaHHs 3a/1a4 32 PIBHSHHSIMHA PEaKITiil.

Bcemynnux noeunen snamu:






TepeBEICHHS TECTOBUX 0alliB, OTPUMAHUX YJYaCHUKAMH BCTYITHOTO 1CTIUTY 3 XiMil,

TABJIALA

B pedTHHroBy mkainy (Bix 100 go 200 6amniB)

TecroBuii bax TecroBuii bax TecroBuii ban
oan 100-200 0an 100-200 0an 100-200
0-10 0 26 124 42 165
11 100 27 127 43 170
12 101 28 130 44 174
13 102 29 133 45 178
14 103 30 136 46 180
15 104 31 139 47 182
16 105 32 141 48 184
17 106 33 143 49 186
18 107 34 145 50 188
19 108 35 147 o1 190
20 109 36 150 52 192
21 110 37 152 53 194
22 113 38 153 o4 196
23 116 39 155 95 198
24 119 40 157 56 200
25 121 41 160

Honatox



