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MNOSACHIOBAJIBHA 3AIIMCKA
[Iporpama mpusHaueHa ais abITypi€eHTIB, AKi 0a)arOTh OTPUMATH BHILY MENAroriyHy ocBity 3a cnemiaibHicTio 6.040101 Ximis™* (manmpsm
niaroroBku 6.0401 IpupoHudi HAyKn)
3MicT mporpamu BiANOBiAae YMHHINA mporpami 3 ximil ans 8-11 kmaciB 3aranbHOOCBITHIX HaBYAJNbHHUX 3akiafdiB. [Iporpama Takok BKIIOYAE
MUTAHHSA, K1 JO3BOJISIOTH BUSBUTH CIIPOMOXHICTh a0iTypieHTa 10 HaOyTTs npodecii BunTens xiMmii. OCHOBHHI MeTOJ1 NEPEBIpKH PIBHS 3HAHB 1 yMiHb
abiTypieHTa — TECTYBaHHSI.
Mera mporpamMu — OIIIHUTH y a0ITYpi€HTIB piBeHb CPOPMOBAHOCTI KIFOUOBMX KOMIETEHTHOCTEH 3 XiMii Ta 37JaTHICTh HABYATUCh y BUIIOMY
HaBYAJIBHOMY 3aKJIa/li JJIs MOJAbIIOTO OBOJIONIHHS MEAaroriyHO0 CIIEIiaIbHICTIO.
Peaizarnist MeTH qoCATa€THCA BUKOHAHHAM TAKUX 3aBIAHb:
® BUSBUTH DPIBEHb 3HaHb AOITYpIEHTIB Ta PO3YMIHHS HUMH (DAaKTHYHOTO MaTepialy i3 3arajbHOi, HEOPraHIYHOI OpraHiY4HOI XiMil
BIJIOBIHO JI0 HOPMATUBHUX BUMOT 3 XiMii 32 JOTIOMOTOI0 METOAY TECTYBaHHS;
® BUSBUTH piBeHb CHOPMOBAHUX YMiHb 1 HABUYOK 3 XiMii BIATIOBIHO 10 HOPMAaTUBHHUX BHMOT;
® BUSBUTH NPHUPOJIHI 3aJIaTKU IHTEJIEKTY, [1aM’ATi Ha OCHOBI 3aCBOEHHS CHCTEMH 3HAaHb PO PEUOBHHHU Ta iX EPETBOPEHHS;

® OIIHUTH CTaBJECHHA abiTypi€eHTa 10 XiMil K 10 MOXKJIMBOI raay3i MaiiOyTHBO1 MpodeciiftHOT AIAIBHOCTI.



n/n

Ha3ssa pozainy,
TeMH

3HaHHA

IIpeameTHi yMiHHA Ta CIOCO0OHM HABYAJIBbHOI TisLIBHOCTI

1.3a

rajbHa XiMif

1.1

OcHoBHi
ximiuni
MOHATTA i
3aKO0HH B Ximii

[ToHATTS pedoBHHA, Pi3UYHE TLIO, MaTepi-
al, aroMm, MOJleKyna, WOH, XIMIYHUMN
eJIEMEHT, TMpPOCTa PEUOBHHA, CKJIagHA
peYoBHHA, XIMIYHA CIIOYKa, BaJlEHTHICTD,
CTYNiHb OKHCHEHHS, XIMI4Ha peaKIlis,
XiMiyHa popMyrna, cxema peakuii, XiMidHe
PIBHSIHHS, BITHOCHI aTOMHA, MOJICKYJISIpHA,
dbopMynpHa  Macw, MOJISIpHA ~ Maca,
KUTBKICTh PEYOBMHHU; HAa3BH 1 CKIJIAJ
OKpEMUX TUIIB CyMillleii peYOBHH; METOIU
pO3ALICHHS CyMIIlIei; OJIMHHIII
BUMIPDIOBAaHHS Macu, 00’e€My, KIUIbKOCTI
PEUOBHHHU, TYCTUHH, MOJIAPHOI MacH,
MOJISIPHOTO 00’emy; 3HAUEHHS
TEMIIEpaTypu ¥ THUCKY, SIKI BIAMOBINAIOTH
HOpPMaJIbHUM yMOBaM (H. Yy.), MOJSpHHUH
00’eM rasy (3a H. y.); 4MciIO0 ABOTajpo;
cepelHs BIJIHOCHA MOJIEKYJIsipHa Maca
MOBITPSL.

3akoH ABorajapo.

Hagooumu npuxnaou TpocTUX 1 CKIAJHUX PEYOBHMH, MarepiaiiB, MiHEpaiiB,
YUCTUX PEYOBHH 1 CyMilIei.

Craadoamu hopmynu GiHAPHHUX CIIONYK 32 3HAYCHHSIMH BaJIEHTHOCTI €JIEMEHTIB.
3anucysamu xiMiuHi GOpMyIU PEUOBHH, CXEMH PEaKIlii, XIMIUHI PIBHSIHHS.
Pospizuamu Qi3uuHi Tia, pe4OBUHH, MaTepialid; METAIH 1 HEMeTalu, MPOCTi Ta
CKJIaZIH1 pedyoBUHU; (I3WYHI Ta XIMIUHI BJIACTUBOCTI PEYOBUHM; OJHOPIIHI M
HEOJHOPIAHI cyMimi; (i3W4Hi Ta XIMIUHI SBMIIA; €JIEMEHTH 1 MPOCTI PEUOBHHU;
aTOMH, MOJIEKYJI Ta HOHM (KaTiOHH, aHIOHH); HAUIIPOCTIITY Ta ICTUHHY (opMyTu
CIOJIYKH.

Busnauamu BaleHTHICTh €JIEMEHTIB y O1HapHUX CIIOJIyKaXx.

Ananizysamu SIKICHUH 1 KUTBKICHUH CKJIaJ pEYOBUHH 3a 11 XIMIYHOIO0 (POpMYIIOL0.
3acmocoeysamu 3nanns 111 BUOOPY METOY PO3IUIEHHS CyMillli pEYOBHH.
3oiticnroeamu pospaxyHku 3a XIMIYHUMH (popMyraamMu (0OUMCICHHS BITHOIIEHHS
Mac eJeMEHTIB Y CIIOJIYIll, MAaCOBOi YAaCTKH €JIEMEHTa Y CIIOJIYlLll, Macu eJIeMeHTa y
MeBHIl Maci CTIOIYKH); 32 XIMIYHUMH PIBHSHHSAMU (THIIOBI 3a/1a4i, 3a/1a4i Ha
CyMIllli PEUYOBUH, HAUTUIIIOK OJHIET 3 BUXITHUX PEYOBUH, BITHOCHUHN BUXI1]T
MPOJYKTY peakilii, BIIHOMIEHHs 00’ €MIB Ta3iB y XIMIYHHUX peakilisx, 3a1adi, 3a
YMOBOIO SIKHUX PEYOBUHHU MICTATH TOMILIKH); BUBOAUTHU XIMi4HI (POPMYIIH CIIOJIYK.

1.2

XimiuHna
peakuis

3akoHM  30€epeKEeHHsS  Macu
00’€MHHX  CITIBBiIHOIICHB
XIMIYHHUX pEaKIlisiX.
Knacudikanis xiMiyHUX peakiiid. Peaxirii
CIIONyYeHHS,  pPO3KJIaqy  3aMilleHHS,
obminy. HeoOopoTHI Ta 000pOTHI XiMiuHi
peakmii.  TemmoBuit  edext  XiMIYHOI
peaxiiii, TepMOXiMiuHI PIBHSHHS.

PEUOBHH,
ra3iB  mpu

Cknadamu cXeMU 1 pIBHSHHS peaKIlii.

Pospiznamu peakuii 3a KUIBKICTIO peareHTiB 1 NPOJAYKTIB, 3MIHOIO CTYIEHS
OKHCHEHHS €JIeMEHTIB, TeIJIOBUM €(PEeKTOM, HapSIMOM Iepeoiry.

Busnauamu OKMCHHK, BITHOBHHK, IIPOIIECH OKMCHEHHS 1 BiJIHOBJICHHSI B OKHUCHO-
BITHOBHIH peaxiiii; HalpsIMOK 3MIIICHHSI XIMIYHOT PIBHOBATrH 3aJIS)KHO Bijl YMOB;
TloscHiosamu cxeMy peakiii 1 XiMIuH1 piBHSHHS.

Ananizyéamu BITUB KOHLEHTpAIIl peareHTiB, TeMIIEPaTypH, BEIUUYMHH MOBEPXHI
CTHKAaHHS, KaTalli3aTopa Ha MBUAKICTh PEaKIlii.

3acmocoeysamu 3aKoH 30€peKEHHSI MaCH PEYOBHH JUJIs IEPETBOPEHHS CXEMHU




OxucHo-BinHOBHI  peakuii.  [Ipomecu
OKHCHEHHS Ta BIIHOBIIEHHS. 3HAYCHHSA
OKHMCHO-BITHOBHUX peakI(iii y mpupoai ta
TEXHIII.

IBuakicTb XIMIYHUX peaxiriii.
3anekHICTh  MBHIKOCTI  peakmii  Bif
IPUPOIH pearyrounx PEUOBHH,
KOHIICHTpallii, IUTO0II TOBEPXHI 3ITKHEHHS
pearyrounmx  pE4YoBHH,  TEMIIEpaTypHu.
Karanizatopu.

peaxiiii Ha XiMiYHe PIBHSHHS.
Buxopucmosgyéamu MeTOJ, €IEeKTPOHHOro OalaHCy Jull IEPETBOPEHHS CXEMHU
OKHCHO-BITHOBHOI peaKilii Ha XiMi4HE PIBHAHHS.

1.3

BynoBa atomis
Ta
nepioamuHuit
3aKOH.
Ilepioqnuna
cucTeMa
XiMigHHX
eqemeHTiB /1. 1.
MeHgeaeeBa

Cknan aToMHUX sifiep (MIPOTOHU 1
HelTponu). CKJag aToMa; MOHATTS
HYKJIOH, HYKJIifl, 130TOMH, POTOHHE
YHCII0, HYKJIOHHE YHCII0, OpOiTab,
€HepreTUYHUN piBeHb (MAPIBEHB),
eJIGKTPOHHA 000JI0OHKA, CITapEHU
(HecnapeHMil) eNeKTPOH; CYTh SBUIIA
panioakTUBHOCTI; hopMu s- 1 p-opOiraneid,
pO3MileHHs p-opOiTanel y mpocTopi;
MOCITIZIOBHICTh 3aIIOBHEHHSI €HEPreTUIHUX
PIBHIB B aTOMI.
[ToHATTS PO paniOaKTUBHUN po3Maa
XIMIYHHX eneMeHTiB. [3otonu. BygoBa
€JIEKTPOHHUX 000JIOHOK aTOMIB XIMIYHUX
eJIeMEeHTIB Manux nepiozis. OcobauBoOCTI
OyZOBH €NEKTPOHHUX 000JIOHOK aTOMIB
€JIEMEHTIB MEPLIOrO-TPETHOI0 MEePioIiB.
Binkputrs JI.I.MenneneeBum
NEPIOIUYHOTO 3aKOHY TA CTBOPEHHS
MEePIOUIHOT CUCTEMH XIMIYHHUX
eneMeHTiB. CyuacHe HopMyTIOBaHHS
NEPI0IMYHOTO 3aKOHY.

3anucysamu enexTpoHHi Ta rpadiuHi (HopMyaH aTOMIB €JIEMEHTIB IMEPIIOTO-
TPEThOTO TEPIONIiB Ta IXHIX NPOCTUX WOHIB (KaTiOHIB, aHIOHIB), aTOMIB
HEMETaIIYHUX €JIEMEHTIB JPYroro i TpEThOro NepioliB y 30y/PKEHOMY CTaHi.
Busnauamu cxnan eIeKTPOHHUX OOOJIOHOK (€HEpreTMYHHX PIBHIB Ta MiJPIBHIB)
aTOMIB €JIEMEHTIB MEPIIOTO-TPETHOTO MEPIOIiB.

Xapaxmepusysamu SBUILE PaTiOaKTUBHOCTI; XIMiIUHI €IEMEHTH MAJIMX IMEPiOJIiB
3a OyJIOBOIO aTOMIB.

Ilopieniosamu paalycu aTOMIB 1 IPOCTHX HOHIB.

Ananizyéamu KUIbKICHUH CKJIaJ aToMa, 3aJIeKHICTh 3MIHM DPajiyciB aTOMIB Yy
nepiojax i rpymnax.

Hasooumu npuxnadu MeTaniyHUX 1 HEMETaIIYHUX €JICMEHTIB.

Pospiznamu B mnepioguuHiii cuctemi mnepioau, rpymnH, TOJOBHI Ta MOOIYHI
HiATPYIIH.

Bukxopucmosysamu indopmario, 3akiageHy B MEPIOJUYHIA CHCTEMI,
XapaKTePUCTUKU €JIEMEHTIB, IPOCTUX PEUOBHUH 1 CIIOJYK.

Ananizyéamu 3MiHM BJIACTHBOCTEH MPOCTUX PEUOBMH Ta iX CHOJYK 3aJIEKHO BiJ
PO3MIIICHHS €NIEeMEHTIB Yy MepioauuHiii cucremi (B mepiogax, rpymnax, MpH
nepexoi BiJl 0JTHOrO Mepioy A0 IHILIOTO).

JIIsL




Benuki ta maii nepiou, rpynu ta
HiArpynu. 3ajJeKHICTh BIACTUBOCTEH
€JIEMEHTIB BiJI TIOJIOKECHHS B NP0 UYHIN
cucTeMi. XapaKTepuCTUKa XIMIYHOTO
€JIEMEHTA 32 TIOJIOKEHHSIM B TIEPi0AMYHII
cucreMi Ta OyZ0BOIO aToMa.
[lepioquuHiCTh 3MIHU BIACTHBOCTEH
MPOCTUX PEUYOBUH 1 CTIOTYK €TIEMEHTIB.
3Ha4YeHHs NEePIOIMYHOTO 3aKOHY.

1.4 | XimiuHwmii OCHOBHI TUITH XIMIYHOTO 3B’SI3KY 3anucysamu rpadiuHi Ta €JIEKTPOHHI POPMYITH MOJIEKYI.
3B 130K (MloHHUH, KOBAJICHTHUI, BOJTHEBUH, Cknaoamu (HOpMynu CHONYK 3a CTYHNEHSIMHM OKHUCHEHHS E€JIEMEHTIB, 3apsaaMu
METaJlIYHUI ); TUIN KPUCTAIIYHUX IPATOK; | HOHIB.
MOHATTS €NIEKTPOHETaTUBHOCTI, CTYITiHb Po3piznamu BaneHTHICTD 1 CTYIIHb OKUCHEHHS €JIEMEHTA.
OKHCHEHHS, KPaTHICTh KOBAJICHTHOTO Obuucnogamu CTYMiHb OKICHEHHSI €IEMEHTA Y CIIOTYII.
3B’S3KY, G- 1 7T- 3B 530K, MOJIAPHICTb Ananizyéamu MexXaHI3MU YTBOPEHHsSI KOBAJIEHTHOTO, HOHHOTO, BOJIHEBOIO
KOBaJIEHTHOT'O 3B’A3KY. 3B’S3KIB.
JIOHOPHO-aKIENTOPHUIN MEXaHI3M Busnauamu xpaTHICTh, MOJISAPHICTH UM HETOJSPHICTH KOBAJICHTHOTO 3B’S3KY MDK
YTBOPEHHS KOBAJIEHTHOTO 3B'SI3KY. aTOMaMM, THUII 3B’ 513Ky B PEYOBHUHI.
IIpoeno3yeamu THI XIMIYHOTO 3B 53Ky B OiHapHIN cronyii, (pi3udHi BIACTHBOCTI
PEUOBHH 3aJISKHO BiJ] TUITY XIMIYHOTO 3B S3KY.
1.5 Boaa. Po3unnu. | Po3unnu. Po34yunHHICTE pedoBuH. | Cxradamu CXeMH EJICKTPOJITUYHOI AMCOLIaIlii OCHOB, KUCIOT, COJIeH; HOHHO-

Teopis
eJIeKTPOJIITHY-
HOI Jucomianii

3aneXHICTh PO3YMHHOCTI PEUOBHH BiJ iX
IPUPOIH, TeMIIepaTypH i TUCKY. Tersosi
epextn mnpu  po3unHeHHl. CrocoOu
KUTBKICHOT'O BUPa)KEHHsI CKJIaAy PO3YMHIB
(MacoBa 4YacTKa PO3UYMHEHOI PEYOBUHH).
I'yctuna  po3umuiB.  IlonarTs  mpo
Kpucraiorigparu. [IpuroryBanHs BOJHUX
PO3UMHIB TBEPAUX 1 PIAKUX PEUOBHH 3
IIEBHOK0 MAaCOBOI) YAaCTKOK PO3YMHEHOL
PEUOBHHH.

Enexrponitnyna aucoriaris.

MOJIEKYJISIPHI PIBHSHHSA 32 MOJICKYJISIPHUMH PIBHSHHAMH 1 MOJIEKYISAPHI pIBHAHHS
32 HOHHO-MOJICKYJISIPHUMH PIBHIHHIMHU.

Pospiznamu onHOpimHI ¥ HEOAHOPIAHI cyMmimli; po30aBiieHi, KOHIEHTPOBaHI,
HACHYEHI, HEHACUUEH1 PO3YMHHM; ENEKTPOJIITH i HEEeNEeKTPOJIITH, CHIIbHI Ta C1alKi
€JICKTPOJIITH.

Busnauamu MOXITUBICTE Iepediry peakiii 0OMiHY MDK €IeKTPOJITaMH y PO3YHHI.
Ananizyéamu BIIMB OYyJOBUM PEUYOBUHM, TEMIIEpAaTypH, THCKY (A7 ras3iB) Ha
PO3UMHHICTH PEYOBHH Y BO/II.

Busnauamu MacoBy 4aCTKy PO3UMHEHOT pEUOBHUHH B PO3UYHHI.




Cryninp Jucorianii. Crymninvacra
JMCOTTALlis. CuiibHi Ta crnadki
€JIEKTPOJIITH. BIacTUBOCTI OCHOB, KUCIIOT
Ta coJyiell y CBITJIi Teopii eAeKTPOTITHUHOT
JHCOIalii.

Peax1iii 0OMiHY B pO3YMHAX €JIEKTPOJIITIB.
MoHHO-MONeKyIApHi peaKiii.

2. Heoprauniuna ximis

2.1. HajiBaxuBili KJ1acCH HEOPraHIYHUX CHOJIYK

2.1.1

Oxcuan

BusznaucnHs, Ha3BH, Kiacudikaitis,
¢i3u4HI 1 XIMIYHI BJIACTHBOCTI, CIIOCOOH
N0OyBaHHS.

Cknadamu xiM1uH1 GOPMYIIH OKCHIIB.

Jasamu nazeu oxcuaaM 3a IXHIMU XIMIYHUMH (popMynamu.

Busnauamu Gpopmynu okcuaiB cepen GopMy IHIINX KIACiB CIOTYK.

Cknaoamu piBHSHHS peakilii, SKi XapaKTepU3ylOTh XIMI4HI BIACTHBOCTI OKCH/IIB
(B3aeMozis 3 BOJOI0, OKCUAAMH, KUCIOTaMH, OCHOBAMH); PIBHSHHS peakilii, AKi
XapaKTepU3yIOTh CIIOCOOM OOyBaHHS OKCHJIIB (OKMCHEHHS MPOCTUX 1 CKIATHUX
PEUOBHH; PO3KJIAJaHHsI HEPO3UUHHUX OCHOB, JACIKHX KHCIIOT Ta COJICH).
Ilopigniwoeamu 3a XIMIYHUMH BJIACTHBOCTSMH OKCHJIA OCHOBHI,
amQoTepHi.

Ananizyéamu CKiax OKCHIIB OCHOBHMX, KHUCIOTHHX 1 aM(OTEPHHUX; 3aJECKHICTH
BJIACTUBOCTEH OKCHJIB BiJl THITYy XIMIYHOTO 3B S3KY .

KHUCJIOTHI,

OcHoBH

BusznauenHs, Ha3BH, KIacudikairis,
¢i3u4HI 1 XIMIYHI BJIACTHBOCTI, CIIOCOOH
N0OyBaHHS.

Cknadamu XiMi4H1 OPMYIIH OCHOB.

Jasamu nazeu OCHOBaM 3a IXHIMU XIMIYHUMH (POPMYITaMHU.

Busnauamu popmynu ocHOB cepell GOpMyIT IHIINUX KIJIACIB CIIOJIYK.

Po3pizuamu po34rHHI 1 HEGPO3YUHHI OCHOBH.

Cknadamu PIBHSHHSA PEakLid, sIKI XapaKTepU3yIOTh XiIMIYHI BJIACTUBOCTI OCHOB
(B3aemMozis 3 KUCIOTHUMH OKCHUIAMH, KHUCIOTaMH, COJSIMH; PO3KJIaJaHHS
HEPO3YMHHUX OCHOB); PIBHSHHA peakuid, $Ki XapakTepu3yloTb CHOCOOH
N00yBaHHS OCHOB (B3a€MOJiSl AaKTUBHUX METAJIIB 13 BOJIOI0, OCHOBHHUX OKCHIIIB 13
BOJIOIO, COJIEH 13 JTyramH).

Ilopiséniosamu XiMi4H1 BIACTUBOCTI OCHOB PO3YMHHHUX 1 HEPOZUMHHUX.




Kucioru

BusznaucnHs, Ha3BH, Kiacudikaiis,
¢i3u4HI 1 XIMIYHI BJIACTUBOCTI, CIIOCOOH
N0OyBaHHS.

Cknadamu xiMi4H1 GOPMYIH KUCIIOT.

Jasamu nazeu KUCIOTaM 3a iXHIMU XIMIYHUMHU (POPMYITaMHU.

Busnauamu gopmynu KucioT cepel GopMys IHIIMX KIACiB CIOJIYK; BaJICHTHICTb
KHCJIOTHOTO 3JIMIIKY 32 ()OPMYIOIO KUCIOTH, OCHOBHICTh KUCIIOT.

Pospizuamu KUCIOTH 3a CKJIaJOM: OKCUTGHOBMICHI 1 O€30KCHIeHOBi; 3a
OCHOBHICTIO: OJIHO-, IBOX-, TPbOXOCHOBHI.

Cknadamu piBHSHHS peakiliif, SKi XapaKTepU3yloTh XIMiYHI1 BIACTHUBOCTI KUCIOT
(B3aeMoglis 13 MeTalaMi, OCHOBHHMH OKCHJIAMHU, OHOBAaMH, COJISIMH); PIBHSHHS
peakiiid, sKi XapakTepu3ylTh CIOCOOM JOOYyBaHHS KHUCJIOT (B3aeEMOJis
KHCJIOTHUX OKCHIB 13 BOJIOIO, COJICH 13 KHCIOTaMH, HEMETAIIIB 13 BOJTHEM).

Coui

BusznauenHs, Ha3BH, KIacudikairis,
¢i3u4HI 1 XIMIYHI BJIACTHBOCTI, CIIOCOOH
N0OyBaHHS.

Cknadamu XimMiduHi (HOpMynu cojieil; piBHSHHS peakwid, SKi XapaKTepu3ylTh
XIMIYHI BIACTHBOCTI CEpeNHIX coJliel (B3aeMoOMais 3 MeTalaMu, KHCIOTAMH,
Jyramu, COJIAMHU); PIBHAHHS pEakKiliid, sIKi XapakTepu3yloTh CIOCOOH J100yBaHHS
coyie (B3a€EMOJIis KHCIOT 13 MeTajlaMH, OCHOBHHUX OKCHIIB 13 KHCIIOTaMH,
KHCIIOTHUX OKCHUJIB 13 OCHOBaMH, JYTiB 13 KUCJIOTaMH, COJEH 13 KUCIOTaMU,
coJiel 13 myraMu, OKCUIIB KHCIOTHHUX 13 OCHOBHUMH OKCHJIaMU, COJICH 13 COJSIMH,
coliell 13 MeTanamu, METalliB 13 HeMeTallaMHu, TEepPMIYHE PO3KIaJaHHS IEIKUX
COJICH).

Hasamu nazeu consM 3a IXHIMU XIMIYHUMHU (HOPMYITIaMH.

Busnauamu Gopmynu coneii cepen GopMy IHIIUX KIaciB CHOTYK.

Po3pizuamu 3a CKIIaloM COJIi CepeTHI, KUCIi, OCHOBHI.

Amporepni
CIOJIYKH

[TonstTs ampoTepHOCTi; (hi3uyHi 1 XIMIYHI
BJIACTHBOCTI, crocobou noOyBaHHS
aM(OTEpPHUX OKCHUIB 1 FIPOKCUJIIB.

Crraoamu XimidHi GOPMYIH OKCUIIB Ta TimpokcuaiB Amtominiro i I{uHKY;
PIBHSHHS peakiliid, IO XapaKTepu3ylTh XIMIYHI BJIACTUBOCTI OKCHIIB Ta
rizpokcuaiBs Amtominito 1 LlMHKY (B3a€EMOJis 3 KUCIOTaMH, JIyraMH); PiBHSIHHS
peakiiif, 1m0 XapakTepu3ylTh crnocoOu M0O0yBaHHS aM(pOTEPHUX TiAPOKCHIIIB
(B3aeMoOIisl YT'IB 13 COJISIMH).

V3araJbHeHHs1 BiIOMocTeil NPO KJIACH HEOPraHIYHHUX

CIIOJIYK

Ilopignweamu XIMi4H1 BTaCTUBOCTI OKCHJIIB, OCHOB, KHCIIOT, COJICH.
Yemanosarosamu TPUYMHHO-HACTINKOBI 3B’SI3KM MDK CKJIQZOM 1 XIMIYHUMU
BJIACTUBOCTSIMHU OKCHIIB, KMCJIOT, OCHOB, COJICH.

V3azanvurwoeamu 3HaHHS PO BIIACTUBOCTI OCHOBHUX KJIACIB CIIOJYK Ta CIIOCOOH
ix moOyBaHHS [UIsi BCTAHOBJIEHHS T'E€HETHYHUX 3B’S3KIB MDK MPOCTUMH
pEYOBHHAMU, OKCHJIaMHU, OCHOBAMH, KUCIIOTAMH, COJISIMU; 3IHCHEHHS XIMIYHIX




peakiii 3 METOI0 B3aEMHHMX NEPETBOPEHb MPOCTHX PEYOBMH 1 KIIACIB
HEOPraHiyHUX CIOJYK Ta CIIOCTEPEKEHHS 32 HACIIAKAMHU ITUX EPETBOPEHb.

2.2. MeTaJiiuhi ejiem

€HTH Ta IX cnoayku. Merauu

2.2.1 3araabhi MertaniuHi e1eMeHTH, iX MicLe B Busnauamu 110n0>XeHHS METAIIYHUX €JIEMEHTIB y NepioINYHIl cHCcTeMI.
BiomocTi mpo | nepioanuHii cucremi. Oco6aMBOCTI Xapakmepusyeamu  MeTaIIYHUM XIMIYHMHA 3B'S30K; OyIOBY METalIIdYHHX
MeTaJIivHi Oy/10BM METalIYHHUX €JICMEHTIB. KPUCTAIIYHUX TPATOK; (PI3MUHI BIACTUBOCTI METAIIB.
eJIeMEHTH Ta Meraniunuii 3B'130K. Pospiznamu 3a eneKTpoHHOIO OyIOBOIO METalliyHi Ta HEMETalliyHi €JIeMEHTH,
MeTaJIn Mertanu. EnekrpoxiMidHUiA psin BUJM KOPO3ii (XIMIYHA, eIEKTPOXIMIUHA).

aKTHUBHOCTI MeTasliB. 3aranbHi Gi3uuHi i Cknadamu cXeMU ENeKTPOHHMX KOH(QIrypamiii aTOMIB METaJiYHUX EJIEMEHTIB;
XiMi4H1 BIacTUBOCTI MeTauiB. [loHATTS PIBHSIHHS OKMCHO-BIIHOBHUX pEakKIiif, SKi XapaKTepU3ylOTh XIMi4Hi BJIaCTUBOCTI
PO KOPO3it0 Ta criocoOu 60poThOU 3 HEW0. | MeTaliB (B3a€EMOJII0 3 KHUCHEM, TaJOreHaMH, CIPKOIO, BOJOIO, KHCIOTAMH,
3aranpHi  crocoOM J0OyBaHHS METANIB | pO3YMHAMU COJICH); PIBHSHHS peakilii, AKi XapakTepu3yloTh CIIOCOOU JOOYBaHHS
CrutaBu. BupoOHUIITBO YaByHY 1 CTalIi. MeTalliB (BiIHOBIEHHS KokcoM, kapOoH(II) okcumom, BoxHeM, MeTanoTepmis
(amromMoTepMisi), €JEKTPOJII3 pO3IJIaBiB COJIeH, JYriB Ta JAEIKHX PpO3YMHIB);
PIBHSIHHS peaKIlii, ski Big0yBalOThCs M Yac J0OYBaHHS YaBYHY 1 CTaJI.
Iloscnioeamu 3MiHYy XIMIYHHX BJIACTMBOCTEH CIIOJIyK METAJiYHUX €JIEMEHTIB
3aJIE)KHO BiJl €JIEKTPOHHOI Oy/J0BU aTOMIB; CYTh MPOLECIB E€IEKTPOIII3y, KOPO3ii
MeTaliB, 100yBaHHS YaBYHY 1 CTalIi.
Ananizysamu 3aJeXHICTh XIMIYHOI aKTUBHOCTI MeETalliB BiIl Miclsg B Py
aKTHBHOCTI.
IIpoeno3yeamu MOXIMBICTh Tepediry XIMIUHUX peakiii MeTaliB i3 BOJOIO,
PO3UYMHAMHM KUCIIOT, COJIEH, JTyTiB.
Ob6rpynmosgysamu 3aneXHICTh (PI3UUHUX 1 XIMIYHUX BJIACTMBOCTEH MeTalliB BiJ
0CcOOIMBOCTEH iX €NEeKTPOHHOI OyI0BU; MPUYUHHO-HACIIAKOBY 3aJI&KHICTh MIK
CKJIaZIOM 1 BJIACTUBOCTSIMH YaBYHY Ta CTaJIi.

222 Jly:kHi i JlyxHi enemeHTH, iX Micue B nepioauuHiil | Busnauamu micue Hatpito, Kaunito, Marnito Kane1ito B mepioguuniii cucremi,
JIy’KHO3eMeJbHi | cucteMi, OyznoBa atomiB. Harpiii 1 kamiit. | Xapakmepu3syéamu XiMiuHI BIACTUBOCTI HATpil0 1 Kalilo, Kalblilo; iXHE
eJIeMEeHTH Crnonykn Hatpito 1 Kamito B mpupofi. | 3acToCyBaHHS; criocoOn 100yBaHHS;

Iopokcumu Harpiro 1 Kamito, ixHi
BIIACTUBOCTI, TOOYBaHHS, 3aCTOCYBaHHSI.
Marniii 1 Kanb1iii, miciie B nepioudHii

Cknadamu cxeMu eleKTpoHHUX ¢popmyn aToMmiB 1 HoniB Hatpiro, Kanito, Marsirto,
Kanpuito; piBHIHHS OKHUCHO-BIIHOBHHUX PpEakIii, sKi XapaKTepu3yIOTh XIMI4Hi
BIACTHBOCTI HATpif0, Kalilo, MarHilo, Kalblil0 (B3a€MOMII0 3 KHCHEM,

cuctemi, OyJ0Ba aToOMiB 1 HOHIB, TOIIIH-

raJIOTeHaMH, CIPKOIO, BOJIOIO); PIBHSIHHS KUCIOTHO-OCHOBHHX PEAKIIIH, sKi




peHicth y mpupomi. OKCUA 1 TIIPOKCUA

MarHiro, Kansitiro, ix XIMIYHI
BJIACTUBOCTI, I00YBaHHS 13aCTOCYBaHHS.

XiMiyHi BJIACTUBOCTI; crocoou
N00yBaHHS; Ha3BU Ta bopmynu
HABAXITUBIIIHX CTIOJYK; MOHSTTS
TBEPJAOCTI BOJMW; Tally3l 3acTOCYBaHHS

HallOoubIl momupeHux cnoiuyk Harpiro,
Kaniro, Marnito, KanbIito; sikicH1 peaxirii
Ha #onm Kampmito 1 bapiro, XimiuHi
dopMyn 1 Ha3BM HAWOUIBII TMOMIMPEHUX
KaJTiiHUX JOOPUB.

XapaKTepU3yIOTh XIMIYHI BIACTUBOCTI OKCUIY Ta rifpokcuny Marnito, Kanbiiiro;
PIBHSHHS peaKiliid, IKi XapaKTepu3ylTh CIIOCOOU MOM’AKIIEHHS TBEPAOCTI BOJIH;
3acmocoeysamu snanns s BU3HauYeHHs cronyk Hatpiro, Kamito, Marsito,
Kanp1rito 3a 3a0apBIeHHSIM MOTYM sI.

223 AJTIOMiHIM Ta AunoMiHiH, foro micue B epiouyuHii Busnauamu nono>xeHHs: AJIOMIHIIO B IEPIOANYHINA CUCTEMI.
CIIOJIYKH cucreMi, OyJ10Ba aToMa, MOIINUPEHICTH B Xapakmepusyeamu XiMi4H1 BJIaCTUBOCTI QJIIOMiHil0, amM(OTEpHi BIACTHUBOCTI
AJTIOMiHIIO npupozi. AMQOTEPHICTh OKCUAY 1 OKCHJy Ta TIPOKCUIYAJNIOMIHIIO; IXHE 3aCTOCYBaHHS.
riIpokcuay AJOMiHiIO. Cknadamu cxemy eneKTpoHHOi (Gopmynu aroma i HoHa AJIOMIHIIO; PIBHSHHS
XiMi4HI BIaCTUBOCTI; criocoou OKHCHO-BITHOBHHUX peaKIliil, sIKi XapaKTepu3yloTh XiMi4HI BIACTUBOCTI aJIOMIHIIO
noOyBaHHS; Ha3BU Ta GOPMYIH (B3aeMOJi0 3 KHCHEM, TaJlOTeHaMH, CIPKOIO, BOJOIO, KHCIOTaMH, JIyraMu);
HaBaXJIUBIIINX CHOIYK; Tamy3i PIBHSHHS peakiiid JoOyBaHHS B JIabopaTopii alfOMiHIN TiIpoKCUay (B3aeMOis
3aCTOCYBaHHS AIIOMIHIIO Ta HAHOLIBII PO3UMHHHMX CcOJIEH 3 JyramMu) Ta aliOMiHIM OKCHAy (CHaJlOBaHHS Y KHCHI
MOIIUPEHUX CHONYK AoMiHit0. CONYKH | TOBITPs); PIBHSHHS PEaKIliid, sSIKi XapaKTepU3yloTh iXHI aM(oTepHi BIACTUBOCTI
AJIOMIHIIO B IPUPOJ, HOTO POJIb y (B3aeMoJ1isl 3 OCHOBHUMHM Ta KUCIOTHUMU OKCHJIAMU, KACIOTAMH Ta JIYyTaMH).
TEXHIIII.
224 ®epym. 3amizo. | Depym, Oynosa atoma i oHa, nouupeHHs | Buznayamu Micuie @epymy B epiogUUHIi cUCTEMI.

Crnoayku
Depymy

B nipupoi. 3amizo. Pi3uuHi 1 XiMivHi
BIIACTHBOCTI 3aii3a. OKCUAH 1 TIAPOKCUIN
®epymy. XiMiuHI BIACTHUBOCTI; CIIOCOOH
n00yBaHHS; Ha3BH Ta GOPMYIIN
HaBaXJIUBIIINX CHOIYK; Tamy3i
3aCTOCYBAHHS 3ajli3a Ta HAOLIbIIT
MOLIMPEHUX CIIOJYyK Depymy.

Xapakmepusyeamu BIACTUBOCTI 3aji3a, OKCHIIB Ta TIApOKCHIIB Depymy;
3aCTOCYBaHHS 3ai3a Ta cojeir depymy.

Cknadamu cxemy eneKkTpoHHOi Qopmynu aroma i HoHiB Pepymy; piBHIHHS
OKHMCHO-BITHOBHUX PEaKIlii, sIKI XapaKTepU3ylOTh XIMI4HI1 BJIACTHBOCTI 3ali3a
(B3aeMOnit0 3 KHCHEM, TaJOreHaMH, CIPKOIO, BOJIOIO, KHCIOTaMH, COJISIMH);
PIBHSHHS KHCJIOTHO-OCHOBHMX peakiiii 1oOyBanHs B jaboparopii @epym(1l, III)
TiIpOKCUAIB (B3a€MOJIiSl PO3YMHHUX COJICH 3 Jyramu); piBHSHHS HEPETBOPEHHS
cnonyk @Depym(Il) y cmonyku @Depym(Ill); piBHSHHS peakuid, 1m0
XapaKTepU3yIOTh XIMIYH1 BIACTUBOCTI OKCUAIB Ta rigpokcuaiB @epymy(Il, I1I)




(B3aeMoIisl 3 KUCIIOTHUMH OKCUIAMH, KHCIIOTAMH).
Ananizysamu Qizionoriuny ponb Oepymy.

2.2.5 V3aranbHennsi | XiMiuHi peakimii, Ha sgkux Oa3yerbcs | [lopienoéamu XiMiYHI BIIACTHBOCTI METANIB Ta CIIOJYK METATIUYHUX EJIEMEHTIB
Biomocreit BUPOOHMIITBO 4yaByHY 1 ctani. Pons 3amiza | Hatpiro, Kanito, Marnito, Kansitito, Antominito, @epymy.
PO MeTaJIM Ta | Ta MOro CIUIaBIB Y TEXHILI. Ycemanoeniosamu TNpUYMHHO-HACHIAKOBI 3B SI3KM MDK CKJIQZAOM 1 XIMIYHHUMH
CIIOJIYKH Mertanu B cydacHiif TexHini. OCHOBHI BJIACTUBOCTSAMH METAJIB Ta CIIOJIYK METATIYHUX €JIEMEHTIB.
MeTaJiYHUX CocoOM MPOMHUCIIOBOTO TOOYBaHHS V3aeanvniosamu 3HaHHA TPO XIMIYHI BJIACTUBOCTI Ta CHOCOOM J00YBaHHA IS
eJIeMEeHTIB. METaJiB: BIAHOBJICHHS BYI'JUISIM, BOJIHEM, | BCTAHOBJICHHS T'€HETHYHUX 3B’S3KIB MDK MeTajaMHM Ta pI3HUMH KJlacaMH
kapOoH(Il) okcuaom, amomMoTepmis, HEOPraHIYHUX CIIOJIYK; 3JIHCHEHHS XIMIYHHUX peakliii 3 MEeTOl B3aEMHHUX
eJIEKTPOXIMIYHI CrIOcOOH T0OYBaHHS NEpeTBOPEHh METANIB 1 CHOJIYK METaliYHMX €JIEMEHTIB Ta CHOCTEPEkKEHHS 3a
METAJIIB 31 CIIOJTYK METATIYHUX €JIEMEHTIB. | HACIIIKAMH IIUX MEPETBOPEHb.
2.3. HemeTaniuHni e1eMeHTH Ta ix cnojyku. Hemerann
2.3.1 | Hemeraxiuni | Hemeraniuni enementu (I'inporex, Xapakmepusyeamu XIMI4HI BJIACTUBOCTI TPOCTHX PEUOBHH HEMETATIYHUX
eJIeMeHTH I"anorenu, Oxcuren, Cynsdyp, Hitpores, €JIEMEHTIB; OKHUCHO-BIIHOBHI TIPOIECM Ta KHCIOTHO-OCHOBHI B3a€MOIi,
®ocdop, Kapbon, Cuiniit); enexkTpoHHi XapakTepHi HaWOUIbII TOUIMPEHUM CKJIAJHUM pPEYOBHHAM HEMETaJTIYHUX
dbopMynu aTOMIB HEMETATIUHUX €JIEMEHTIB; | €EMEHTIB.

XiMiuH1 (popMyIH 1 Ha3BU MPOCTHX 1
HaANOUIBII MOMIMPEHNUX CKIIAJHUX PEYOBUH
HEMETAIIYHUX €IEMEHTIB; IBUIIA
anoTportii, ancopOuii; ¢pi3udH1 BIACTUBOCTI
MPOCTUX 1 HAHOLTBI MOITUPEHUX CKIIATHUX
PEYOBUH HEMETAIIYHUX €IEMEHTIB; XIMiUHI
BJIACTUBOCTI MPOCTHX 1 HAMOLIBIIT
MNOIIUPEHUX CKIAJHUX PEUOBUH
HEMETAIIYHUX €IEMEHTIB; CIIOCOOH
N00yBaHHS MPOCTUX 1 HAUOUTBIII
MOIIUPEHUX CKIAJHUX PEUOBUH
HEMEeTalTIYHUX eJIEMEHTIB y 1abopaTopii Ta
MIPOMHUCIIOBOCTI; HallBaXKJTUBIILI Tay3i
3aCTOCYBAHHS MPOCTUX 1 HAHOLIBII
MOIIUPEHUX CKIAJHUX PEUOBUH
HEMETAIIYHIX eJIEMEHTIB; SKICHI peakIlii

Obrpynmosysamu BaleHTHI MOMJIMBOCTI 1 CTYNEHI OKHCHEHHS HEMEeTaTidyHUX
€JIEMEHTIB 3a iX MMOJIOKEHHSAM y NMepioUyHIi cucTeMI Ta eeKTPOHHOIO OyI0BOIO
aToMa; MPUYMHU SIBUIIA aJOTPOIIi.

Ilopieniosamu Pi3MUHI BIACTUBOCTI aJIOTPONHUX MOAU(DIKAIIM OAHOTO 1 TOTO X
HEMETAIIYHOTO €JIeMEHTa; XIMIUHY aKTHBHICTh MPOCTUX PEUOBHUH HEMETATIUYHHX
€JIEMEHTIB; peakUiiHy 3/1aTHICTh OJHOTUIIHUX CKJIAJHUX PEUOBHH HEMETATIYHUX
€JIEMEHTIB.

Bcemanosnoeamu 63aemo3'a30xk MK Oyl0BOIO 1 BIACTUBOCTSMH IPOCTHX 1
CKJIAJJHUX PEYOBHH HEMETAIIYHUX EJIEMEHTIB OJHIE] MIATPYNH; MDK CKIaJOM,
Oy/10BOIO 1 BJJACTUBOCTSAMU CKJIAJJHUX PEUOBUH HEMETAJIIUHUX €JIEMEHTIB.
3acmocogysamu  3nauHsA 7S BU3HAUYEHHS MPOCTUX 1 CKJIAJHUX HOHIB
HEMETaJIYHUX €JIEMEHTIB; JJIsl 1oOyBaHHs 1 PO3Mi3HABaHHA MPOCTUX 1 HAHOLIBII
MOIIUPEHUX CKIAJHUX PEUOBUH HEMETAIIUHUX CIIEMEHTIB.

Po36’a3yeamu exciepuMeHTalbHI 331241 32 YJ4acCTIO POCTUX 1 HAMOUTBII
MOLIUPEHUX CKIAJHUX PEUOBUH HEMETAIIUHUX €JIEMEHTIB, 3a/1a4i €KOJIOTTYHOTO
3MICTY.




JUIs BHU3HAYEHHS TPOCTUX 1 CKIATHUX
WOHIB HEMETAIIYHUX E€JIEMEHTIB.

2.3.2 | Boaens i Enextponna ¢opmyna atoma [igporeny; | Ckradamu pIBHAHHS peakilif, XapakTepHUX [UId BOJHIO (B3aemozii 3
CIOJIYKH XiMiyHa ¢opMyna TPOCTOi PEYOBHHHU | HEMETalaMU, aKTUBHUMH METaJaMM, OKCHIaMHU METaJIYHUX €JIEMEHTIB, AEIKUMU
I'inporeny I'igporeny — BOJHIO; ()i3WYHI BIACTHBOCTI | OPraHIYHUMU PEYOBMHAMU); PIBHSAHHS peakiliii BOAM 3 MPOCTUMH PEUOBHHAMHU

BOJIHIO 1 BOJH; XIMIYHI BIACTUBOCT1 BOJHIO | HEMETANIYHUX 1 METaJiuHUX EJEMEHTIB, IX OKCHAAMH Ta CHOJyKaMu 3

1 Boau; cmocobu noOyBaHHS BOAHIO B | ['iAporeHOM, NESIKUMH OPraHIYHUMH CIOJyKaMH; DPIBHSHHS peakiii po3kiamy

nabopaTopii Ta MPOMHCIOBOCTI; COCOOM | BOJM, J0OYBaHHS BOJAHIO B J1a00PaTOpii 1 MPOMHUCIOBOCTI.

OUMILEHHS BOJM; HalBaxmuBimi ranysi | Obepynmosysamu Bale€HTHI MOXJIMBOCTI 1 CTYNEHI OKMCHEHHs ['imporeny 3a ioro

3aCTOCYBaHHS BOJHIO 1 BOJH; JIOBEACHHS | MOJIOKEHHSIM y NEpIOIMYHIN CHCTEMI Ta eIEKTPOHHOI0 OyZ0BOIO aTOMa.

HAsIBHOCTI BOJIHIO. 3acmocoysamu 3HaHHS TPO BJIACTHUBOCTI BOJHIO Uil HOTO po3Mi3HABaHHS; JUIA
NoOyBaHHsI BOJHIO 1 IOBEJCHHIO Horo HassBHOCTI. [IpaBuna poOoOTH 3 BOJTHEM.

2.3.3 | Cnoayku Enextponni ¢opmymu aromiB @nyopy Ta | Ckradamu piBHSHHS peakuiid, XapaKTepHHUX UL XJOpy (B3aeMOAll 3 NPOCTHUMHU

raJoreHiB Xaopy;  xiMiuHi  QOpPMYITM  NPOCTUX | PEYOBHHAMH METANIYHUX 1 HEMETAlIiYHUX eJEMEHTIB, BOJIOI0, JEIKUMHU
peuoBHH rajioreHis (propy, xjiopy, OpoMy, | OpraHiYHUMU PEYOBUHAMHU); PIBHAHHS OKHUCHO-BIIHOBHMX pEaKIliii Ta KUCIOTHO-
Homy); XimiuHi  GopMymH 1 Ha3BHM | OCHOBHHX B3a€EMOJii, XapaKTepPHUX IS TiaporeH xjopuay (B3aemomii 3
HAlMOIIMPEHIMX  CIOJYK  TaJIOTEHIB; | METaJlaMH, OCHOBHUMH OKCHJAMH, OCHOBaMH, aM(pOTEpPHUMH CIIOJyKaMH,
¢Gi3u4HI  BIACTUBOCTI  HAWBaXIMBIMIKX | COJSIMH, JEIKMMHU OPTraHIYHMMHU CIIOJYKaMHM); PIBHSHHA peakuUiil A00yBaHHS
CHOJYK TaJloreHiB (TiIporeH XIJIOpHUIy, | XJIOpy Ta TiIporeH XJopuay B J1abopaTopii i MPOMHUCIOBOCTI.
TajJioOTEHIIB  METaNiYHUX  eJeMEeHTIB); | ObepyHmoeyeamuy BaJEHTHI MOKJIMBOCTI 1 CTYIEHI OKMCHEHHs aToMiB Diyopy i
XIMiIYHI BJIACTMBOCTI XJIOpY 1 TigporeH | XJopy 3a iX MOJOXKEHHSM y MepioAuuHii cucTeMi Ta eNeKTPOHHOK Oya0BOIO
XJIOpUAYy; crnocobu aoOyBaHHS XJIOPY Ta | ATOMIB.
rizfporen xmopuay B Jaboparopii Ta | [lopisniogamu XIMiYHY aKTUBHICTh TaJOT'€HIB.
MPOMHUCIIOBOCTI; HAMBAXKIUWBIII  ramys3i | 3acmocogyeamu 3HAHHSA Ui BU3HAUEHHS TallOTEHIA-WOHIB, 1y J0OyBaHHS
3aCTOCYBAaHHSl XJIOPY, T1IPOr€H XJIOPHUIY, | TIIPOTEH XJIOPHIY.
XJIOpHU/IiB; AKICHUX  peakuii s | Posg’azyeamu excriepuMeHTalbHI 33/adl 3a YYacTI0 HaWOUIbII TOIIMPEHUX
BU3HAYEHHS r'ajJOreHiq-HOHIB. CKJIaJHUX peuoBUH [anoreHiB (TiAPOTEH TaJOreHiNiB, TaJOreHiAIB METaliuHUX

€JICMEHTIB).

2.3.4 | Hinrpyna Enexrponna ¢opmyna atomiB Oxcureny i | Ckradamu piBHSAHHS peakiii, XapaKTepHHUX I KHCHIO (B3a€MOJIi 3 IPOCTHUMHU

Oxkcureny Cynbdypy; anotporHi  monaudikamii | peuoBUHAMU HEMETANIYHUX 1 METaJiYHUX €JIeMEHTIB, iX CIONyKamu 3

Oxcureny i Cynedypy; XimiuHi hopmynu
npoctux pedoBUH OkcureHy (KHCHIO,
o3ony) i Cynbdypy (cipku) Ta Haiino-

I'igporeHoM, OpraHiYHMMHU PEYOBMHAMH); PIBHSAHHS pEaKIlii, XapakTepHUX s
cipku (B3aeMojii 3 MPOCTUMH PEYOBUHAMH HEMETAIIYHUX 1 METaTldHHUX
€JIEMEHTIB); PIBHSHHS PeaKkliii OKMCHO-BIJTHOBHUX MPOIIECIB Ta KUCIOTHO-




mmpeHimmx cnoinyk Oxcureny i Cyinb-
bypy; ¢i3muHi Ta XiMi4HI BIACTHBOCTI
peuoBuH Oxcureny i Cynsdypy (KHCHIO,
030HYy, cipkH, cyrbpyp(IV) okcuny, cynb-
byp(VI) oxcumy, cynbdarHOi KHCIOTH,
cynbdariB); crmocodu 00YBaHHS KHCHIO,
030HY, CIpKH, CyIb(paTHOI KHUCIOTH B
nabopaTopii Ta IPOMHUCIOBOCTI; YMOBH, IO
3aCTOCOBYIOTHCSI HA BUPOOHUIITBI CyIb(at-
HOI KHCIIOTH; HaWBaXJMBIIII  ramysi
3aCTOCYBAaHHS KHCHIO, CipkH, cynbdyp(IV)
okcuny, cynbdyp(VI) okcuny, cynbdarnoi
KHCJIOTH Ta Cynb(}aTiB; AKICHA peaKiis s
BU3HAYCHHS CYNb(]aT-HOoHIB.

OCHOBHMX B3aemojiii, xapakrepHux s Cynsdyp(IV) okeuny 1 Cynsdyp(VI)
okcuay (B3aemojii 3 BOJOK, OCHOBHHMH OKCHIAMH, OCHOBAMH); PIBHSIHHS
peakiii OKHCHO-BITHOBHMX HPOIIECIB Ta KHCJIOTHO-OCHOBHUX B3a€MOJIIH,
XapakTepHUX s cynb(aTHOI KHUCIOTH (B3aeMOAli 3 MeTajaMH, OCHOBHUMH
OKCHJIaMH, OCHOBaMH, aM(OTEPHUMHU CIIOJIYKAMH, COJISIMH); PIBHSHHS peakiii
noOyBaHHS KUCHIO B JabopaTopii 1 MPOMHUCIOBOCTI, YTBOPEHHS 030HY; PIBHSIHHA
peakIliif, 110 TMOKJaJeHI B OCHOBY IPOMHUCIIOBOTO BHUPOOHMITBA Cyib(aTHOI
KUCIIOTH.

Xapakmepusyeamu cxnajn 1 OyaoBy ajoTponmHux Moaupikamii Oxcureny i
Cynsdypy.

Obepynmosysamu BaJIGHTHI MOXJIHMBOCTI 1 CTymeHi OKUCHEHHS OKCHreHy i
Cynbdypy 3a iX MOJ0KEHHAM y IepIONYHIN CUCTEMI Ta €JIEKTPOHHOIO OYI0BOIO
aTOMIB.

Ilopisniosamu XiMi4HY aKTUBHICTb KHCHIO, O30HY 1 CIpKH.

3acmocoeysamu 3HaHHS TPO BIACTUBOCTI KHMCHIO Ui HOTO pO3Mi3HABaHHS;
3HaHHS JUI1 BU3HAuYeHHs Cynb(aT-HoHIB; 3HaHHA JUId 10OyBaHHA 1 JOBEJCHHS
HasIBHOCTI KHCHIO.

Po36’a3y6amu exciepuMeHTalIbH1 33/1a41 32 y4acTio cyabQaris.
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Hiarpyna
HiTporeny

Enextponni ¢popmynu aromiB Hirporeny i
docdopy; AIOTPOITHI Mo audikarrii
@ocdopy; ximiuHi (HOpPMYTH TPOCTHX
peuoBun Hirporeny (azoty) i ®ocdopy
(6inoro 1 yepBoHoTO Pocdopy), Halmomm-
penimux crnonyk Hirporeny i ®ocdopy,
HAlMOMMPEHINX MiHEepaTbHUX J00pUB,
mo Mmictate Hirporen i ®ocdop; ¢izuuni
Ta XIMI4HI BJIACTMBOCTEH MPOCTUX 1
cknagaux peyoBuH Hirporeny i @ocdopy
(a3ory, Oimoro i wyepBoHOTO (hocdopy,
Hitpo-rer(1V) OKCH]TY, docdop(V)
OKCHJIY, aMOHiaKy, COJIei  aMoOHilo,
HITPATHOI KUC- JIOTH, HITPATIB,

Cknadamu pIBHAHHS peakiiil, XxapakTepHUX s azoTy 1 ¢ochopy (B3aemonii 3
OPOCTUMU PEYOBHMHAMH HEMETAJIIYHUX 1 METaJIYHUX €JIEMEHTIB); pIBHAHHS
peakilii OKHCHO-BITHOBHMX IIPOIECIB Ta KHCJIOTHO-OCHOBHUX B3a€MOJIIH,
XapaKkTepHUX JJIsl aMOHIaKy (B3a€MOJIii 3 KUCHEM, BOJIOI0, OKCHIaMU METaJTIYHUX
€JIEMEHTIB, KUCIOTaMHM, ACIKMMU OPraHIYHUMH CIIOJIyKaMH); PIBHSHHS peakiiii
XapakTepHUX JJs COJIed aMoHilo (B3aeMOJIi 3 Jyramu, COJISIMH); PIBHSHHS
peakilifi OKHCHO-BITHOBHMX THPOIIECIB Ta KHCJIOTHO-OCHOBHUX B3a€MOJIIH,
XapaKTepHUX Uil HITPATHOI KHUCIOTH (B3aeMOAil 3 MeTajaMH, OCHOBHUMH
OKCHJIaMHM, OCHOBaMH, aM(pOTEPHUMH  CIONYKaMH, COJSIMH,  JCIKHUMHU
OpPraHiYHUMH CIIOJIYKaMM); PIBHSHHS peakliii OKMCHO-BITHOBHUX MpOIECIB Ta
KHCIIOTHO-OCHOBHUX B3a€EMOJIH, XapakTepHUX s opTodocdaTHOl KHCIOTH
(B3aemonii 3 MeTanaMu, OCHOBHUMM OKCHJAaMH, OCHOBAMH, COJISIMU); PIBHSHHS
peakIiif, mo XapaKTepU3ylTh B3aEMOINEPETBOPEHHS CEpEeIHIX 1 KUCIUX COJeH
optoocdaTHOi KUCIOTH; PIBHSAHHS peakiliii TEpPMIYHOTO PO3KIIaLy CoJeH




oprodocdarHoi kucmoTH, oprodocdaris);
cnocobu moOyBaHHs a3oTy, docdopy,
aMoOHiaKy, HiTpaTHOi Ta oprtodocdaTHoi
KUCIIOT B J1abopaTopii Ta MPOMHUCIOBOCTI;

YMOB, 110 3aCTOCOBYIO-ThCS Ha
BUPOOHMIITBI aMOHIaKy; HaWBaXJIMBIIIi
rajmy3i 3acTocyBaHHs a3otry, Qocdopy,

dochop(V) okcuay, amoHiaky, HITpaTHOI
KUCJIOTH,  HiTpaTiB,  opTodoc-paTHOi
KUCIOTH, opTodochaTiB; SAKICHI peaxiil
IUIs BU3HAUYEHHs opTodocdar-, aMoHii- Ta
HITpaT-HOHIB.

aMoHilo, HiTpariB, opTodocdaTiB; pIBHSAHHA peakiii modyBanHs Qocdopy,
aMOHIaKy, HITpaTHOI Ta opToocdaTHOT KUCIOT B 1abOpaTopii 1 MPOMUCIOBOCTI;
PIBHSHHSI peakiid KUCIOTHO-OCHOBHHMX B3aeMOJil, xapakrtepHux ¢ochop(V)
okcuAay (B3aeMo/Iii 3 BOJOK, OCHOBHUMHU OKCUAAMH, OCHOBAMHU).
Xapakmepu3syeamu ckiajl i OynoBy anoTpornHux Moaudikanii @ochopy.
Obzpynmosysamu BalleHTHI MOXJIMBOCTI 1 cTyneHi okucHeHHs Hitporeny i
®ocdopy 3a X NOJOKEHHIM y NEPIOJUYHIA CHCTEMI Ta €JIEKTPOHHOIO OyJ0BOIO
aTOMIB.

IlopigHoeamu XiMiUYHy aKTUBHICTB a30Ty 1 hocdopy.

3acmocogysamu 3HanHs IPO BIACTUBOCTI AMOHIAKY It HOTO PO3Mi3HABAHHS; JUIS
BU3HAYCHHS aMOHiii-, HITpaT-, opTodocdar-ioHiB; /Ui 100yBaHHS 1 JOBEICHHS
HasIBHOCTI aMOHIaKy.

Pos6’azyeamu excnepuMeHTalbHI 33Jaui 32 y4acTIO COJIell aMOHil0, HITpaTiB i
optoocdaris.

2.3.6

Hiarpyna
KapGony

Enextponni ¢gopmynu aromiB KapOony i
Cuniniro; aIOTPOTHI Mo U diKarii
KapOony; nmonstts aacopOuii, ancopOuiiHi
BJIACTUBOCTI BYIJIEIIO; XiIMIYHI (HopMysH
npoctux peuoBuH KapOGony (Byriero) i
Cunirito (cuminiro) Ta HAUMOMIUPEHIIINX
cnonyk KapOony i1 Cuinito; ¢izuuni Ta
XIMiUHI BJIACTHBOCTEHl MPOCTUX PEYOBHH
Kapbony, Cuminito 1 HaiBaXIMBIIINX
cnonyk Kap6ony 1 Cumimito (xap6on(II)
okcuny, kap6ou(IV) okcuny, xkapOoOHaTiB,
cumnid(IV) okcumy, CUTIKaTHOI KUCIOTH,
CWIIIKATIB); CIOCOOM T0OYBaHHS BYTIIEIIIO,
cuminito, kap6oH(Il) oxcumy, kapoou(IV)
OKCHJly B J1aboparopii Ta MPOMHUCIOBOCTI;
HallBaXXNMUBIII ~ ramy3i  3acTOCYBaHHS
Byrieuto, anMmasy, rpadiry, xapOon(Il)
okcuny, kap6oH(IV) okcuny, xkapOOHaTiB,
rigporenkap6onartis, cumiid(IV) oxcuny,

Hasooumu nipukinaay 3aCTOCYBaHHS SBUIIA aICOPOITii.

Cknadamu pIBHSHHS peakliii OKHUCHO-BITHOBHUX IPOLECIB, XapaKTEPHHUX IS
BYTJICIIO 1 CHIINiI0 (B3aEMOJIi 3 MPOCTUMH PEYOBHHAMH HEMETaJluyHUX 1
METANIYHUX EJIEMEHTIB, OKCHAAMH METaTiYHUX EJEMEHTIB), PIBHSHHS pPEaKIlii
OKHCHO-BITHOBHUX IpoiieciB, xapakrepHux ans kapOoH(Il) okcuny (B3aemonii 3
KHCHEM, OKCHJaMHM METAJIIYHUX eJIEMEHTIB); pIBHSAHHSA peakiii OKHCHO-
BITHOBHUX TPOIIECIB Ta KHCIOTHO-OCHOBHHMX B3a€MOJIi, XapaKTepHHUX Ui
kapOoH(IV) oxcuny (B3aemonii 3 BOJIOI0, OCHOBHHMH OKCHJIAMH, OCHOBaMH,
BYTJIEIIEM); PIBHSHHS peakiliid, ki BimOyBarOThCS NpHU JOBEACHHI HASBHOCTI
kap6oH(I'V) okcuny (B3aeMois MOTO 3 KaNbIIiH TiIPOKCHIOM); PIBHSHHS pPeaKIlii
OKHCHO-BITHOBHUX IPOLECIB Ta KHUCIOTHO-OCHOBHHX B3a€EMOJIN, XapaKTepHHUX
s cuninin(IV) okcuay (B3aemonii 3 OCHOBHMMH OKCHIAMH, OCHOBaMH);
PIBHSHHS peakiiii B3a€EMONEPETBOPEHHS CEpPEeIHIX 1 KUCIUX coJiel KapOOHaTHOI
KUCJIOTH;  PIBHSHHS  peaklid  TepMIYHOrO  pO3KiIagy  KapOoHaTiB i
riporeHkapOoOHaTiB; pIBHAHHSA peakiii JoO0yBaHHS BYIJVIELIO, CHIIILIO,
kap6oH(Il) oxcuay, kap6oH(IV) okcumy B 1aboparopii i IPOMHUCITOBOCTI.
Xapakmepusyeamu ckiajl i OynoBy anoTponHux Moaudikaniid Kapoony.
Obzpynmosysamu BaJleHTHI MOJJIMBOCTI 1 cTymeHi okucHeHHs KapOony i
Cuutiniro 3a iX MMoJIOKEHHSIM Y NepioANYHINA CUCTEMI Ta €JIEKTPOHHOIO OyI0BOIO




CUJIIKATHOT KHCIOTH, CHIIIKATIB, SKICHI
peakmiii Ui BU3HAYCHHsA KapOoHATt-,
CUJIIKAT-HOHIB.

aToma.

3acmocosysamu 3nwanna npo BracTuBocTi kapOoH(IV) okcumy pans  ioro
pO3Mi3HABAHHS; Ui BU3HAYCHHS KapOOHAT-, CHIIIKAT-HOHIB; IJIsl HOOYBaHHS 1
noBeneHHs HasiBHOCTI kapOoH(IV) okcuny.

Po36’a3yeamu exkcriepuMeHTalIbHI 3a/1a4i 32 y4acTio KapOOHATIB 1 CUITIKATIB.

2.3.7

Y3arajbHeHHs1 BiZOMOCTell NP0 HeMeTAJM Ta CIOJYKH
HeMeTaJTiYHHUX eJIeMEeHTIiB

Ilopieniosamu XiMi4H1 BIACTUBOCTI HEMETAIIB Ta CHOJYK METATIYHUX €JIEMEHTIB
Iigporeny, ramoreniB, Oxcureny, Cynsdypy, Hitporeny, ®@ocdopy, Kapbony,
Cumiriro.

Yemanosarosamu TPUUYMHHO-HACTINKOBI 3B’SI3KM MDK CKJIQZOM 1 XIMIYHUMU
BIIACTHBOCTSIMH HEMETAJIIB Ta CIIOJYK HEMETATIYHHUX €JIEMEHTIB.

V3acanvuiwoeamu 3HaHHS MPO XIMIUHI BIACTUBOCTI Ta MOCOOM MOOYBaHHS IS
BCTAHOBJICHHSI TEHETUYHHX 3B’SI3KIB MDK HEMETalaMH Ta pPI3HUMHU KllacaMu
HEOPraHIYHUX CIIOJIYK; 3JIHCHEHHS XIMIYHHUX peakliii 3 MEeTOI B3aEMHUX
NepeTBOPEHb HEMETAJIIB 1 CIIOJIYK HEMETAJIIYHUX €JIEMEHTIB Ta CIIOCTEPEKEHHS 32
HACJITKAMH [IUX EPETBOPEHb.

3. Opraniyna ximist

3.1.

Teoperuuni
OCHOBH
OprasiyHol
Ximii

[ToHATTS PO OpraHiyHi CIIOJYKH Ta opra-
HIYHY XIMiIO; IPUPO/IHI Ta CHHTETHYHI Op-
TaHIYHi CIIOJYKH.

Hagooumu npukiiaau NpUPOIHHUX 1 CHHTETUYHUX OPTaHIYHUX CIOJYK.
Pospiznamu 3a xapakTepHIMH 03HAKaMHU HEOPTraHI4HI 1 OPTaHiuHi CIIOIYKH.
Ob6rpynmoeysamu 1O CIIOJIYK HA HEOPTaHIvHi 1 OpraHiuHI.

Teopernuni OcHOBU OyIOBH OpraHiYHUX
CIIOJIYK.

Crraoamu CTPYKTypHiI (OPMYIIM OpPraHIYHUX CIOJIYK Ha OCHOBI SIKICHOTO i
KUTBKICHOTO CKIIAAY;

Ananizyeamu XiMidyHy OyJOBY OpPraHIYHMX CHOJYK, BUKOPUCTOBYIOUM OCHOBHI
nosioxkenHst reopii O.M. Byrneposa.

Enexkrtponna OymoBa aroma KapGony B
OCHOBHOMY 1 30y/DKEHOMY CTaHax.

Busnauamu BanmeHTHI MOXJIMBOCTI aTomMa KapOoHy 3a HOro eJIeKTpOHHOIO
OyI0BOIO.

Tunu XiMIYHHX 3B’S3KIB y MOJIEKyJax
OpraHiuHUX CHOJYK.

Cknadamu e1eKTpOHHI (OPMYITH MOJIEKYJ OPTaHIYHUX CHOJYK.
Xapaxmepu3zyeamuy HENOJSPHUN Ta MOJIIPHUI KOBAJICHTHI 3B’S13KM B MOJICKYJIax
OpraHiuHUX CHOIYK.

SIBume riopuan3arii €JIeKTPOHHUX
opbiraneii atoma KapGony: sp’-, sp’-, sp-
riOpuau3artii.

Busnauamu tunu riOpuauzaiii Ta MpoCTOPOBY OPIEHTALIIO €NEKTPOHHUX OpOi-
taneit aromiB KapOoHy B MoJieKyaX OpraHiqYHHUX CIIOJIYK.




- 1 T-3B A3KHU.

Xapaxmepu3syéamu G- 1 T-3B’3KH.

Ilopieniosamu onvuHapHi, TOJBIIHI, MOTPIiiHI 3B’A3KU 3a €HEPTi€l0, JOBKHUHOIO,
HaNpPSMIICHICTIO Y IPOCTOPI Ta MOJIIPHICTIO.

Amnanizyeamu peakuiiHy 37aTHICTh OPTaHIYHUX CIHONYK 3 PI3HUMH THUIIAMHU
3B’S3KIB.

Kracudikariss opraHiuHHX CIIOJTYK.

Hagooumu nipukiiaan *upis, BYTJI€BOIIB, aMIHOKUCIIOT, OUIKIB.

Po3piznamuy anmkiniyHi (HacHYeHi, HEHaCU4eHi), IUKIIIYHI (KapOOIMKIIIYHI, apoMa-
TUYHI) BYIJIEBOJIHI, TaJIOTCHOATKAHHU, TaIOT€HOAPEHH, CIIUPTH, (PEHOIH, ATbJCT1H,
KapOOHOBI KUCIIOTH, €CTEPH;

Knacugixysamu opraniufi croiayku 3a 0yJOBOIO KapOOHOBOTO JIAHITIOTA 1 HasIB-
HICTIO XapakTepUCTHUHUX ((PYHKIIIOHATBHHX) TPYIL.

SBume romosorii. I'omomoru. I'omoro-
riuni psau. ['omonoriuyna pizuns. Kinacu
OpraHiuHUX CHOJYK. 3araibHi (Qopmynu
TOMOJIOTIYHUX PSZIIB 1 KJIACiB OpraHiYHUX
CIIOJIYK.

Hagooumu npuKiIaayd TOMOJIOTIB BYTJICBOJHIB Ta iX ()yHKIIOHAIBHUX TOX1THUX.
Pospiznamu roMoNOTIUHI pAIM 1 KJIACH OPTaHIYHHUX CIIONYK.

Bcmanosnroéamu BiAMOBIAHOCTI MK MPEACTaBHUKAMHU TOMOJIOTTYHUX PAIIB Ta iX
3araJlbHUMH  (QopMysiaMu,  KJacaMd  OpraHidHMX  CIOJyK  Ta  IX
XapaKTepUCTUYHUMHU TpyHamMH.

[IoHATTS NpO NEPBUHHUN, BTOPUHHUM,
TPETUHHUM, YeTBepTUHHMI aToM KapOony.

Busnauamu 'y Monexkynax OpraHi4HHX CHOJYK pi3HOi OyJOBHM IEpBUHHUH,
BTOPUHHUIA, TPETUHHUI yeTBepTHHHUI aromu KapOoHny.

HowmeHnknarypa opraHiuHux CHONYK.

Ha3zueamu opraHiuyHi CIOTYKH, BUKOPHUCTOBYIOUM CHUCTEMATHUHY (MDKHapOIHY)
HOMEHKJIATYpY.

SBume  Bomepii;  MOHATTS  130Mep;
CTPYKTYpHa Ta MPOCTOPOBA 130MePis.

Hagooumu npuxnaan GopMyn CTPYKTYPHHX Ta IMPOCTOPOBHX i130MepiB.
Pospizuamu cTpyKTypHi Ta MPOCTOPOBI 130MEpH.
Obrpynmosysamu NPUYUHU  SBHUIIA  130Mepii,
CTPYKTYPHHUX Ta IPOCTOPOBHX 130MEPiB.
Bcmanoesnioéamu BiIMIHHOCTI MK i30MepaMH i TOMOJIOTaMHU 3a BiAOBIIHUMU
XapaKTepUCTUKAMU: SAKICHUM 1 KUIBKICHUM CKJIaJ0M, OynoBow, (pi3MYHUMH i
XIMIYHHMH BIACTHBOCTSIMU, HASIBHICTIO TOMOJIOTTYHOI PI3HUILL.

MOJKJIMBICT  ICHYBaHHS

B3aemuuii BB aromiB abo rpym atoMiB
y MOJIEKyJlaX OpraHiuHUX CIIOJIYK Ha OCHOBI
MIEPEPO3MOALTY €IeKTPOHHOI TYCTUHHU.

Bcmanosnoeamu B3a€MO3B’A30K MK OyIOBOIO 1 BJIACTUBOCTSIMU OPTraHIYHUX
CHOJYK 3 YypaxyBaHHSM IIepepo3MNOJUTy EJIEKTPOHHOI TYCTHHH Ha TPHUKIAI]
nponeny (TIpUEAHAHHS TalOTEHOBOJIHIB a00 BOAM 3rimHO TmpaBwia B.
MapkoBHIKOBa), moyeny (3AATHICTh 10 OKUCHEHHSI METUJIBHOI TPy — GIYHOTO
KapOOHOBOTO JIAHITIOTA; 3/IaTHICTh O pEakiild 3aMmillleHHs y opmo- Ta napa-
MI0JIO’KEHHS OEH3€HOBOT'O KUIBII B MPUCYTHOCTI KaTali3aTopa; 34aTHICTh JI0




peaxiiii 3amileHHs B OiYHUN KapOOHOBUM JIAHITIOT MPHU OCBITICHHI); (heHony
(KUCIIOTHI BIACTUBOCTI, 3[ATHICTh IO peakiiid 3aMillleHHS y opmo- Ta napa-
MOJIOKCHHST OCH3E€HOBOTO KUNBIA); aHiniHy (OCHOBHI BIACTHBOCTI, 3AaTHICTH N0
peaxIliii 3aMilIeHHs y opmo- Ta napa- MoJI0KEeHHs! OCH3€HOBOTO KUTBIS).

IIpoeno3yeamu peaxkuiiHy 30aTHICTh OPraHIYHMX PEUOBHH, BUKOPUCTOBYIOUH
MOHSTTS PO B3a€EMHUI BIJIMB aTOMIB 200 TPy aTOMIB B OPraHIYHUX MOJIEKYJax.

KucnotHi Ta OCHOBHI BJIacTUBOCTI Opra-
HIYHHUX CIOJYK.

Hagooumu nipukinaay KUCIOTHO-OCHOBHOT B3a€EMOIi JJIs1 OPraHiuHUX CHOJYK;
Obrpynmosysamu 3TiIIHO €JIEKTPOHHOI OyIOBM 1 B3aEMHOTO BIUIMBY aTOMIB i
TPyl aToOMIB y MOJIEKYJIaX OPTaHIYHUX CIOJYK KUCJIOTHI BIACTHUBOCTI CIUPTIB,
¢deHomy, KapOOHOBHUX KHUCIOT; OCHOBHI BJIACTHBOCTI CHUPTIB, aMiHiB
aniaTUYHOTO Ta APOMATHYHOTO PSIIIB.

Ilopieniosamu KUCIOTHI BJIACTUBOCTI BOJM, CHHPTIB, (hEHOIIB, KapOOHOBHX 1
MiHEpaJIbHUX KHCJIOT; IOPIBHIOBATH OCHOBHI BJIACTHMBOCTI aMOHIaKy, aMiHiB
aniaTUIHOTO Ta APOMATHYHOTO PSJIIB.

Knacudikamis XiMiyHHX peakuiii B opra-
HIYHINA XiMii.

Knacugpixysamu opraHiuHi peakiii (3aMmilleHHs, TPHETHAHHS, BiAMICIUICHHS,
130Mepu3ailii) Ha OCHOBI Teopii OyIOBU OpraHIYHHUX CIIOJIYK 1 B3AEMHOTO BIUIHBY
aTOMIB 1 IpyN aTOMIB y MOJIEKYJIax.

Cknadamu piBHSHHS peaKiid pi3HUX THUIIIB.

Bcmanosniosamu  B3a€MO3B’SI3KM MDK  OyJOBOIO OpPraHiYHMX CIHOJYK Ta iX
3JIATHICTIO 10 peakKiiii IeBHOTO TUIY.

XimiyHa Oe3meka IOJ0  IIKIAJIHMBOTO
BIUIMBY OPTaHIYHUX CIIOJNYK Ha JOBKULIA 1
3I0pOB’Sl  JIIOJIMHH, I10B’A3aHOTO 3
BUPOOHULITBOM, 30epiraHHsM, TpaHCIIOP-
TYBaHHSIM, 3aCTOCYBaHHSM Ta BUIIYYECHHIM
y BUIISAAI  OPOMHUCIOBHX,  CLIBCHKO-

Buxopucmosysamu 3naHHS PO OyIOBY Ta BJIACTUBOCTI OPraHIYHUX CIIOIYK JUIS
0€3MeYHOr0 MOBOJKEHHS 3 CHHTETUYHUMH MUHHUMHU 3aC00aMHU, pO3UMHHUKAMH,
NECTULUAAMHY, JIKApPCBKUMHU TIpernapaTaMd Ta TOOYTOBUMH —XiIMiKaTaMH,
IPUPOJHUMH Ta CUHTETUYHUMHU OPraHIYHUMHU PEUOBHMHAMHU 3 YpaxyBaHHIM iX
TOKCUYHOCTI, BUOYXOBO- 1 MOXKEKOHEOE3MEUHOCTI, JIETKO3aWMHUCTOCTI, MOIpa3-
HIOIOYOi Jii.

roCHOJapChKuX, MOOYTOBHX Ta IHIIUX
BIZIXOJIIB.
3.2. | ByraeBoaHi Knacudikaris, 3araiabHi bopmymu | Hazueamu  3a  CHUCTEMaTHYHOIO  HOMEHKIATypOIO  BYIJIEBOJOHI  pI3HUX

TOMOJIOTIYHUX PsliB, OyZ0oBa, HOMEHKJIA-
Typa, 130Mepisi BYTJIEBOAHIB.

TOMOJIOTIYHUX PSIJIiB.

Hagooumu cninbHi 1 BIAMIHHI O3HAaKM TOMOJIOTIB Ta 130MepiB Ha MHpPUKIAAL
BYIJIEBOJHIB Pi3HOI Oy0BH.

Cknadamu CTpyKTypHi GOpMyNH BYIJIEBOAHIB 32 iXHIMH Ha3BaMHM, 3araJIbHUMH




bopmynamu.

Pospizuamu cTpykTypHi i3oMepu 3a OymoBor KapOOHOBOTO JaHIOra i
MDKBHJIOBI CTPYKTYpHi 130MepH (aJKEHHU 1 [HUKJIOAIKAHU; aKAJI€HU 1 alKIHH);
HAaCHYeHI, HEHAaCHYeHI BYIJIEBOAHI AaIUKIIYHOI OyJOBM Ta apoMaTHYHi
BYTJIEBOJHI 3a OymoBoio (Tumom riOpuam3zaitii atomiB KapOoHy, reomerpiero
MOJIEKYJ), 3araJIbHUMH (POpMyIaMHi TOMOJIOTTYHUX PSI/IIB.

Knacugpixysamu ByrneBonni 3a OynoBOIO KapOOHOBOTO JAHIOTA (ALMKIIIYHI,
LUKJTIYHI; pO3raly’KeHi, Hepo3ralyXeHi), BUAaMu KapOOH-KapOOHOBHX 3B’A3KIiB
(HacuueH1, HEHaCUYeHI, apOMaTHUYHI).

Bcmanosnoéamu BIANMOBIAHICT MK MPEJCTaBHUKAMHU TOMOJIOTTYHHUX PSAIB Ta
XapaKTepUCTUKAMHU 3B’SI3KIB B 1X MOJIEKYJax; BIAMOBIIHICT MDK 3arajJbHUMH
dbopmynaMu, npeacTaBHUKAMHU TOMOJIOTTYHUX PS/IIB Ta XapaKTePUCTUKAMU iX O- 1
T-3B’SI3KIB; TMPUUYMHHO-HACTIAKOBI 3B’A3KM MDK OyIOBOIO, BJIACTUBOCTSAMH 1
3aCTOCYBAHHSM BYIJICBOJHIB Ta iX (YHKUIOHAJIBHUX IOXIJHUX; T'€HETHUYHI
3B'SI3KM MK BYIJIEBOJAHSIMMU PI3HUX TOMOJIOTIYHUX PSIIB.

V3acanvniosamu 3HaHHA TPO XIMIYHI BJIACTHBOCTI BYTJEBOJHIB 1 IX
(GYHKIIIOHATPHUX TOXIAHUX Ta CHOco0iB J00yBaHHS [Js BCTAHOBJICHHS
TeHETUYHUX 3B A3KIB MK PI3HUMHU TOMOJIOTTYHUMH PsiIaMU OPraHiYHUX CIOJIYK.

3.2.1.

AJIKaHU

3aranpHa (popmyina, HOMEHKJIATypa, 130Me-
pis, OynoBa, ¢i3MuHi Ta XiIMiyHI BIa-
CTHUBOCTI, criocoOu 100yBaHHS aJKaHIB;
MOHATTS KPEKIHTY, 130MepH3allii.

Haszueamu niepuri 10 mpeacTaBHUKIB TOMOJIOTTYHOTO psiy ajKaHIB 3a cHCTEMa-
TUYHOIO0 HOMEHKIIATYpPOIO.

Cknadamu MOJEKYISpHI, €IEKTPOHHI Ta CTPYKTYpH1 (OPMYIIM METaHy Ta HOTo
TOMOJIOTIB; PIBHSIHHS PEaKIii, 110 XapaKTepU3yloTh XiIMIYH1 BIACTUBOCTI aJIKaHIB
(3aMilIeHHsA, MOBHOTO a00 YaCTKOBOIO OKHCHEHHS, pO3KJIady, KpPEKIHTY,
130Mepwu3artii) Ta 1a00paTOpHi 1 HPOMUCIIOBI CIOCOOU iX J0OYBaHHS.
Hoscriosamu SBUIIE sp°-TiOPUAN3ALIT eleKTPOHHIX opbirtaneii aTomis KapGony
y MOJIEKyJIaX aJlKaHiB.

Xapaxmepusysamu xoBanenTtHi C—C ta C—H 3B’s3KM y MoOJleKylax ajakaHiB 3a
JIOBXKUHOIO, €HEPTi€l0, MOJISPHICTIO, TPOCTOPOBOIO HAMPSIMIIEHICTIO.
Ob6rpynmogysamu CyTHICTb SIBUILA CTPYKTYPHOI 130Mepii Ha MpUKIAZl aJKaHiB;
3aJIOKHICTh MDK arperaTHUM CTaHOM, TeMIlepaTypamMH IUIABJICHHS 1 KUIIHHS
aJIKaHIB Ta iX BIJHOCHOIO MOJICKYJSIPHOIO MAacol0; 3TiIHO €JIeKTPOHHOI OyIOBH
3[IATHICTH alIKaHIB IO PeaKIliil 3aMillleHHS.

Bcmanosnioéamu ~ NpUYMHHO-HACTIIKOBI  3B’SI3kKM MK~ OylnoBo  Ta




BJIACTUBOCTSIMH AJIKAHIB.
V3acanvurwoeamu 3HaHHS TPO XIMIYHI BJIACTHBOCTI alIKaHIB JUIS JOBEIEHHS IX
XIMIYHOT CTIAKOCTI.

3.2.3.

AJIKeHH

3aranpHa (popmyna, HOMEHKIIATypa, 130Me-
pis, OyznoBa, ¢i3MuHi Ta XiIMiyHI BIa-
CTHBOCTI, CIOCOOM J00YyBaHHS aJIKEHIB;
AKICHa peakiii Ha MOABIMHUNA 3B'S30K;
NOHATTS: MOJIMepH3allisd, MmoyiMep, MOHO-
Mep, MOHOMEpHa JIaHKa, CTYIIiHb MOJIiMe-
pu3artii.

Hasooumu cTpykTypHi i30Mepu alkeHiB 3a OyJOBOI KapOOHOBOTO JAHITIOTA,
MOJIOKEHHSIM MOJIBITHOTO 3B’ 53Ky Ta MDKBUIOBI 130MepH (LIMKIJIOATIKAHH).
Ha3ueamu TIpeCTaBHUKH TOMOJIOTTYHOTO PSly aJKEHIB 3a CHUCTEMaTHYHOIO
HOMEHKJIATYpOIO.

Cknadamu MOJEKYIAPHI, €NeKTPOHHI Ta CTPYKTYpHI (OpMyiIHM €TeHy Ta HOro
TOMOJIOTIB; PIBHSHHS PeakKIiif, 110 XapaKTepH3yIOTh XIMi4HI BIACTHBOCTI €TEHY 1
NpONeHy: TigpyBaHHA (IPUEIHAHHS BOJHIO), TaJIOTEHYBAaHHS (IIPUEIHAHHS
TaJIOTeHIB), riapaTainii (MpUeIHAHHS BOJU), TIAPOTATIOTeHYBaHHS (IIpUETHAHHS
raJlOreHOBO/IHIB); MOJIIMEPU3aLlis; YACTKOBE Ta MOBHE OKUCHEHHS Ta Ja0opaTopHi
1 MPOMHUCIIOBI cTIOCOOH JOOYyBaHHS €TEHY.

Toscriosamu sSBUIIE sp°-riOpUAN3ALi eleKTPOHHIX opbirtaneii aromis KapGony
B MOJIEKYJIaxX aJIKEHIB.

Pospiznamu Ha npuxnani ereHy (IpoIleHy): MOHOMEp, HOJIMep, MOHOMEpHY
JIAHKY, CTYIiHb MOJIIMEpH3aIlii.

Xapaxmepusysamu koBaneHTHI >C=C< 3B’S3KH y MOJIEKyJIaX aJKCHIB 32 JOBKH-
HOI0, EHEPTi€l0, MOJSIPHICTIO, TPOCTOPOBOIO HAMIPSIMIICHICTIO.

Bcmanosnoéamu TPUYUHHO-HACTIAKOBI 3B’SI3KM MDK OYZOBOIO Ta 3JaTHICTIO
aJIKEHIB /10 peaKLiil MpueTHAHHS.

Ananizysamu HanpsiM IPUEJHAHHS TaJIOT€HOBOIHIB 200 BOAM 1O HECUMETPUYHUX
aJIKEHIB 3T1IHO MepPepo3NOily eJIeKTPOHHOI I'YCTHHHU B iX MoJieKkyaax (ImpaBuio
B. MapkoBHikoBa).

V3acanvuroeamu 3HaHHS TIPO XIMIYHI BJIACTMBOCTI QKEHIB JUIS JOBEIEHHS iX
HEHACHYEHOT'0 XapakTepy.

3.2.5.

AJIKiHA

3aranpHa (popmyna, HOMEHKJIATypa, 130Me-
pis, OyznoBa, ¢i3MuHi Ta XiIMiyHI BIa-
CTHBOCTi, cmocoOu noOyBaHHS, 3acTo-
CyBaHHS alKiHIB; fKICHa peakiis Ha
NOTPIMHUHN 3B'S30K.

Ha3ueamu mpeACTaBHUKU TOMOJIOTIYHOTO pSly AalKiHIB 32 CHUCTEMAaTHYHOIO
HOMEHKJIATypOIo;

Cknadamu MOJEKYISIpHI, €JIEKTPOHHI Ta CTPYKTYpHI (DOpMyaH aueTHIIEHY Ta
HOro roMoJIOTiB; PIBHSHHS pEakIlii, 10 XapaKTepu3ylOTh XIMIUHI BIaCTUBOCTI
alleTWICHY: TiApyBaHHsA (NIPUEIHAHHS BOJHIO), TaJOTCHYBaHHSA (IIPHEIHAHHS
raJIOTeHIiB), Timpartamis (MpUeIHAHHS BOJM), TiAPOTANOTeHYBaHHS (IIPUETHAHHS
raJIoOr€HOBOJIHIB); TPUMEPHU3allis; YACTKOBE Ta MOBHE OKMCHEHHS Ta J1abopaTopHi




1 MPOMHUCIIOBI CrIOCOOU HOTO 100yBaHHS.

Xapaxmepusysamu woBaneHTHI C=C 3B’SI3KM y MOJEKYylIaX alKiHIB 3a JOBKHU-
HOIO, EHEPTi€I0, MOJSPHICTIO, TPOCTOPOBOIO HAMIPSIMIICHICTIO.

Ob6rpynmogysamu CyTHICTb SIBUIIA CTPYKTYPHOT 130Mepii Ha MpUKIaAl aJIKiHiB;
KHCIIOTHI BIACTHUBOCTI alleTHJICHY 3T1THO WOTO eJIEKTPOHHOI OY0BH.
Toscuwoeamu siBuLIE sp-TIOpUAN3ALLi eJIEeKTPOHHUX opbitaneit aromiB KapOony B
MOJIEKYJIaxX aJKiHiB.

Ilopienamu peakuiiiHy 34aTHICTh €TE€HY 1 €TUHY B PEAKILIAX MPUETHAHHS.
Ananizysamu HamnpsM TPUEAHAHHS TaJIOTEHOBOJHIB ab0 BOAM JIO AJIKIHIB
HECHUMETPUYHOi OyIOBH 3TiAHO NEpPEepO3MOJAUTY E€JIEKTPOHHOI TYCTHHHM B iX
MoJieKysax (mpaBuio B.MapkoBHIKOBa).

Bcemanosnoéamu TPUYUHHO-HACTIAKOBI 3B’SI3KM MDK OyZOBOIO Ta 3IaTHICTIO
QJIKIHIB JI0 PeaKIliil NpueIHAHHS, TPUMEpH3allii.

3.2.6. | ApomaTuuHi 3aranpHa popmyna, HOMEHKIIATypa, i30Me- | Hazueamu TPEACTaBHUKA TOMOJOTIYHOTO psiy OCH3eHY 3a CHUCTEMaTHYHOIO
BYIJIeBO/AHI pis, OynoBa, ¢i3u4HI Ta XIMiuHI BIla- | HOMEHKJIATYPOIO.
(apenn) CTUBOCTI, cmocoOu noOyBaHHS, 3acTo- | Ckraoamu MONEKYJSApHI, EIeKTPOHHI Ta CTPYKTYpHi (opmynn OeH3eny;
CYyBaHHS  apOMAaTUYHMX  BYIJIEBOJHIB; | PIBHSAHHS peakiliid, II0 XapaKTepuU3yIOTh XIMI4HI BJIACTUBOCTI O€H3EHY:
MOHATTSI ApPOMATUIHOCTI. 3aMileHHs, MPUEIHAHHS, OKUCHEHHS; TAOOPATOPHI 1 MPOMHUCIIOBI CIOCOOU HOTO
I00yBaHHS.
Pospiznamu i3oMepu Ta TOMOJOTHM MOHOSACPHHX apOMaTHYHUX BYIJICBOJHIB;
3T1IHO €NIEKTPOHHOT Oy/JOBH HEHACHUYEHI Ta apOMaTH4H1 BYTJIEBO/IHI.
Iloscniwoeamu CcTKICTh OEH3EHY /0 Jii OKUCHUKIB Ta HOTO 3[AaTHICTD JI0 peaKIlii
3aMillleHHs1  (HITpyBaHHs, XJIOPYBaHHSA, CyJIb(yBaHHS) HasgBHICTIO 6T-
eJIEKTPOHHOI CUCTEMH, IO CTA0UTI3y€E KiJIbIIE.
Ilopieniosamu apoMaTH4Hi 3B’S3KM 3 TMPOCTUMHU 1 MOABIMHHUMU; peakiiiHy
3JIaTHICTh OC€H3EHY B PEaKLsX 3aMillIeHHs Ta NPUETHAHHS.
3.2.7. | llpupoani [Tpuponuuii Ta cymytHuii HadTOBI Tas3u, | Hazueamu npoayKTu nepepoOku HadTH Ta KaM’sTHOTO BYT LS.
AKepesa HadTa;  KpekiHr  Ta  apomarusauig | Ckradamu PIBHSHHS peakiii, 110 BiqoOpa)karoThb KPEKIHI Ta apoMaTH3alliio

BYIJIEBO/JHIB Ta
iX mepepooka

HaTOMPOAYKTIB, JIE€TOHAIlIifHAa CTIMKICTh
OCH3MHYy;, CKJaa BYruuisi; mpobiemu
N00yBaHHS PIIKOTO MajuBa 3 BYTUUIA Ta
aJIbTePHATUBHUX JKEPEIL.

BYTJICBO/IHIB.

Xapakmepu3syeamu TIPUPOJIHY BYIJIICBOJHEBY CUPOBHUHY SIK JDKEpENo 100yBaHHS
OpraHiYHUX CIOJYK.

Amnanizyeamu BIIUB TPOAYKTIB TMEepepoOKH BYIJIIEBOJHEBOI CHPOBUHU Ha
JOBKLLIIS 1 370POB’ S JIFOJICH; €KOJIOTTYHO YUCTI JKepena BUPOOHUIITBA ATHHOTO.




3.3. | Okcureno- Knacudikamis OKCHUreHOBMICHUX CHOMNYK; | Ha3zueamu XapakTepUCTUYHI TPYHH KIACiB OKCUT'€HOBMICHHUX CIHOJYK: CIUPTIB,
BMicHi XapaKTePUCTUYHI TPYIH KIAciB OKCUIeHO- | (peHOIMIB, ajbJAeriaiB, KETOHIB, KapOOHOBUX KHCIIOT, €CTEpIB, a TAaKOX IKHPIB,
CIOJIYKH BMICHMX CIIOJIyK; HOMEHKJIaTypa OKCHIe- | ByrJIeBOJIB (TJIFOKO3M, Caxapo3H, KpOXMalllo, IEII0JI031); OKCHI€HOBMICHI

HOBMICHUX CIOJYK. CIIOJIYKH 32 CUCTEMAaTUYHOI0 HOMEHKIIATYPOIO.
Cknadamu CTPYKTypHI (POPMYIIH OKCUT€HOBMICHUX OPTaHIYHUX CIOJYK PI3HUX
KJIaciB.
Bcmanosnoéamu TEHETHYH1 3B'SI3KM MDK TpEACTaBHUKAMHM PI3HUX KJaciB
OKCHI'€HOBMICHUX OPraHiYHUX CIIOJIYK.

3.3.1. | lNigpokcmawni | Knacudikamis rigpoxcunbHux mnoxigaux | Ckradamu cTpyKTypHI GOPMYIIHU T1IPOKCHIBHUX MOXITHUX BYTJICBOIHIB.
NoXigHi BYIVICBOJHIB,  XapakTepUCTH4YHA Trpyna | Po3pizHamu 3riHO eNeKTPOHHOT OyI0BH CIIUPTH 1 heHomu.

BYIVICBO/IHIB T1IPOKCWIIBHHUX TOX1THUX BYTJICBOHIB.
3.3.1.1. | Cnuptu Knacudikanis cnupris. Ha3ueamu npeacTaBHUKM TOMOJIOTTYHOTO DSy OJHOATOMHUX HACHYEHHX

CIHPTIB 32 CUCTEMATUYHOIO0 HOMEHKIIATYpPOIO.

Pospiznamu 3rinHo eneKkTpoHHOi OyJOBM HAacHWYeHl, HEHACHYEHi, apoOMaTH4HI
CIHMPTH; OAHO-, JIBOX-, TPbOX- 1 OararoaTroMHi CIUPTH; NMEPBUHHI, BTOPHUHHI I
TPETHHHI COUPTH.

3aranpHa ¢opmyna, OymoBa, HOMEHKIIA-
Typa, 130Mepis, BIJIACTHBOCTI, CcHOCOOU
NoOyBaHHS, TOWIMPEHHS B  TPHPOII
HACUYCHUX OJHOATOMHUX CIUPTIB; 3ryOHA
TTisl aIKOT'OJII0 HA 3JI0POB’SI IFOJIUHMU.

Cknadamu MOJEKYISApHI, CTPYKTYpHI, €IeKTPOHHI (hOPMYIH METaHOIY, €TaHOIY;
CTpYKTYpHI QopMynun i3omepiB (32 OymoBOI KapOOHOBOTO  JIAHIIIOTA,
MOJIOKEHHSIM ~ TIAPOKCUIIBHOI TIPYNH) OJHOAQTOMHUX HAaCHYEHUX CIIUPTIB;
PIBHSHHS peakxiiif, mo BinoOpa)karoTh XiMI4HI BIACTHBOCTI CIUPTIB: KUCIOTHO-
OCHOBHI BJIACTUBOCTI; 3IaTHICTh hifs) peaxiriit 3aMIIEHHS,
BHYTPIIHPOMOJIEKYJISIPHA 1 MDKMOJIEKYJIApHa Jerigparailis, ecrepudikais,
YaCTKOBE Ta MIOBHE OKMCHEHHS, IPOMUCIIOBI 1 J1abopaTopHi criocoOu 100yBaHHS
METAHOJIy Ta €TaHOJTY.

Pospiznamu 3a OynoBOIO 1 BJIACTUBOCTAMHU MDKKIJIACOBI 130MEpH: CIUPTH Ta
eTepH.

Xapaxmepusysamu cxian i 0ynoBy (TUIHU 3B’A3KIB Ta MEPEPO3MOALT IEKTPOHHOT
I'YCTHHHU B MOJIEKYJIaX) OJJHOATOMHHMX HAaCHUEHUX CIHUPTIB.

IlopigHoeamu KUCIOTHI BJACTUBOCTI OJJTHOATOMHUX HACHYEHUX CIUPTIB, BOAM i
MiHEpaJIbHUX KUCIIOT.

Bcmanosnoéamu TpUYUHHO-HACTIKOBI 3B SI3KM MK €JIEKTPOHHOIO OYZO0BOIO
0JIHOATOMHUX HACHUYCHMX CIUPTIB 11X (PI3MYHUMHU BIACTUBOCTSIMHU (BHCOKI




TEeMIepaTypy KUIIHHS B TOPIBHSIHHI 3 BiANOBIIHUMH aJIkaHAMH, PO3UYMHHICTH Y
BOJI); MDK EJEKTPOHHOIO OyIOBOIO OJHOATOMHHMX HACHYEHHMX CIHPTIB 1 IX
XIMIYHUMH BJIACTHBOCTSAMHM; 3aJICKHICTh MDK KHCIOTHHMH BJIACTUBOCTSAMHU 1
Oy/ZI0BOIO OZJTHOATOMHHMX HACHYEHUX CIHUPTIB B MEXKaX TOMOJIOTIYHOTO Psy.

I'minepon  (riminepuH) $[K MPeICTaBHUK
0araToaTOMHHUX CIUPTIB; SKICHAa peakiis
Ha 0araToaToMHi CIIUPTH.

Cknadamu pIBHSHHS peakxiiif, o BiqoOpaxaroTh XiMi4HI BIACTUBOCTI IIIILIEPOITY
(B3aemMoniss 3 HATpieM, TIIPOTEH XJIOPUAOM, MiHEPAaJbHHUMH 1 KapOOHOBUMHU
KHUCJIOTaMH, IOBHE OKHCHEHHS).

Bcmanosnoeamu pUUMHHO-HACTIIKOBI 3B’ SI3KM MK OyJOBOIO 1 BIaCTUBOCTSAMHU

TIIEPOTY.

3.3.1.2. | ®enoxa ®opmyna, OyaoBa, BJIACTHBOCTI, criocodu | Ckradamu MONEKYISPHY, CTPYKTYPHY, €EKTPOHHY (HopMynH (EeHOIy; pIBHIHHS
n00yBaHHsI, 3aCTOCYBaHHS;, SKICHA PeaKIlisd | peakxiliif, mo BioOpakaloTh XiMiuHI BIACTUBOCTI ()EHOIY: KUCIOTHI BIACTUBOCTI
Ha (EeHOL (B3aemopis 3 HaTpieM, HATPil TIPOKCUAOM), 3ATHICTh A0 pEakKiii 3aMilleHHs

(B3aemoxis 3 OpOMHOIO BOJOIO, HITPATHOIO KHUCIIOTOIO); IPOMHCIOBI 1
naboparopHi cnocoOu n00yBaHHs (heHoTy.

Obrpynmosysamu Ha OCHOB1 TIEPEpO3MOJILTY €IEKTPOHHOI T'YCTUHUA B MOJIEKYIi
(beHomy B3a€MHUI BIUIMB T'IPOKCHIIBHOI IPYIH 1 siApa OCH3EHY.

Ilopieniosamu KUCIOTHI BIACTUBOCTI CIUPTIB, (heHosry, KapOOHATHOI KUCIOTH;
3IATHICTH JI0 peakiliid 3aMileHHs OCH3eHY 1 PEeHOTy.

Bcmanosnoéamu pUUMHHO-HACTIIKOBI 3B’ I3KM MK OyJJOBOIO 1 BIaCTUBOCTSAMHU
dbeHomy.

3.3.2. | Aabaerian 3aranpHa Qopmyna, OymoBa, HOMeHKIa- | Ckradamu CTPYKTYpHI (OopMynau anbjeriiiB Ta iX CTPYKTYpHUX 130MeEpiB;
Typa, BIACTHBOCTi, crocoOu 100yBaHHS, | pIBHSHHS peakiiid, 0 BioOpakaloTh XiMIYHI BIACTHUBOCTI alibAETiliB (peakxiiii
3aCTOCYBaHHS, TOLIMPEHHS B NPUPOL; | BIIHOBJIEHHS, YaCTKOBOTO OKHMCHEHHs), MPOMHMCIOBI 1 JlabopaTopHi crocoOu
SKICHA peakxiis Ha albJCeTiHY TpyIYy. n00yBaHHSI.

Po3pizuamu 3a SKICHUIMU PEaKIliSIMH albICTioH.
3.3.3. | Kap6oHosi Knacudikauis, 3aranbHa Qopmyna, Oy- | Hazueamu 3a CUCTEMaTHYHOIO HOMEHKIATYPOIO XapaKTEPUCTUUHY TPYIy Ta
KHCJI0TH 7I0Ba, HOMEHKJIATypa, 130Mepisi, BIACTUBOC- | MPEACTABHUKU TOMOJIOTTYHUX PSIIIB PI3HUX BUAIB KAPOOHOBHUX KHUCIIOT.

Ti, cmocoOu 100yBaHHS, 3aCTOCYBaHHS,
NOLIMPEHHST B  NpuUpoAl  KapOOHOBUX
KHCTIOT, OyIOoBa Ta BJIACTUBOCTI MHIA 1
CUHTCTHYHUX MHUHWHHMX 3ac00iB; HEraTUB-
HHUH BIUIMB CHMHTETHYHUX MHUIHHUX 3ac00iB
Ha JTOBKLLIS.

Knacugixysamu xapO0oHOB1 KHCIOTH 32 Oym10BOI0 KapOOHOBOTO NaHIOra (HACH-
YeHi, HEHaCH4eH1, apOMaTU4Hi), KUIbKICTIO KapOOKCHIIBHUX TI'pyl (0IHO-, IBOX-,
TPHOXOCHOBHI), KUTBKICTIO aTOMiB KapOoHy (HI>KY1 Ta BUIITI).

Crraoamu  GopMynH CTPYKTYPHHX 130MEpIB  HACHYEHUX OJHOOCHOBHHUX
KapOOHOBUX KHCJIOT; PIBHSHHSA peakiiif, [0 MiATBepIKYIOTh XIMI4Hi
BIIACTHBOCTI KApOOHOBUX KHCIIOT: KUCIOTHI (B3a€EMOJIis 3 aKTUBHUMU METaJlaMH,




OCHOBHHMMH OKCHJIaMH, OCHOBaMH, COJISIMH), PEaKIlii 3aMilIeHHs OuTs aTtoma
KapOoHy TiIpOKCHMIBHOI TpynH 3 YTBOPEHHSM (DYHKI[IOHAIBHHUX TOXITHUX
KUCIOT (ecTepiB), pIBHSAHHS peakilif, I10 BiIOOpaXaloTh MPOMHCIOBI i
naboparopHi criocoOu J0OyBaHHS METAHOBOI Ta €TaHOBOT KHCIIOT.
Obrpynmogysamu  3TiTHO €NEKTPOHHOT OYyJ0BH 3AAaTHICTh HUKYUX KapOOHOBUX
KHUCJIOT 10 €NEeKTPOJITHUYHOI AMCOIAIii; XiMI4HI BIACTUBOCTI METAHOBOI KHC-
J0TH;

Ilopiéniosamu  KUACIOTHI  BIIACTMBOCTI KapOOHOBHUX KHCIOT B  MeXax
TOMOJIOTIYHOTO PsiAY, PI3HUX THIIIB KHCIOT MDK 00010 Ta 31 ciupTamu, peHosom
1 MiHEpaJIbHUMH KHCIOTaMH.

Ycemanoeniosamu npUYMHHO-HACITIAKOBI 3B I3KM MDK €JIEKTPOHHOIO OYyHOBOIO i
G13UYHUMU Ta XIMIYHUMH BJIACTUBOCTSIMU KapOOHOBUX KUCIIOT.

V3aeanvniosamu 3HaHHA TPO XIMIYHI BJIACTHUBOCTI KapOOHOBUX KHCIOT IS
MIATBEPHKCHHS X KUCIOTHUX BIIACTUBOCTEH.

3.3.4. | Ecrepu. XKupu | 3aranbHa ¢popmyrna, kinacudikanis, Oyaosa, | Hazusamu 3a cUCTEMaTUYHOIO HOMEHKJIATYPOIO NMPEACTABHUKU TOMOJIOTTYHOTO
HOMEHKJIaTypa, 130Mepis, BIACTHBOCTI, | PSAY €CTepiB.
cnocoObu  noOyBaHHs,  3acTocyBaHHSA, | Ckradamu PIBHAHHS PEAKLiN T'1ApOIi3y ecTepiB; pIBHAHHS XIMIUHUX PEaKIii, AKi
MOLIUPEHHSI B TPHPOJII ecTepiB KapOo- | BioOpa)kaloTh BIACTHBOCTI XKUPIB (TiAPOIII3, TIAPYyBaHHS, OKUCHEHHS); CIOcOOn
HOBHX KHCIIOT; 010JIOTT4HA POJIb KUPIB. N00yBaHHS €CcTepiB; PIBHAHHS PeaKiliii yTBOPEHHS KUPIB.
Pospiznamu 3a XapakTepUCTUYHUMHU TpyNaMH MIKKIAcOBI 130MepH: KapOOHOBI
KHCJIOTH Ta €CTEpPH.
Bcmanosnoéamu TPUYMHHO-HACHIAKOBI 3B SI3KM  MDK  CKJIajJ0oM, OyJI0BOIO,
BJIACTUBOCTSIMH, O10JIOTIYHUMHU (QYHKIIISIMHU Ta 3aCTOCYBAHHSM JKUPIB.
3.3.5. | ByrueBoau Ckuap, MOJICKYJISIpHI, CTPYKTYpHIi | Knacughikyeamu ByrieBOAu Ha MOHO-, TU- Ta MOJIICAXapHIH; aJIbJCT1IOCIIUPTH Ta
dbopMynu TIIOKO3U, (PPYKTO3H, caxapo3H, | KETOHOCHHPTH.
KpOXMallo 1 uemono3u; kinacudikamis, | Ckradoamu pIBHAHHSA —peakiiif, 0o BiToOpakaloTh XIMIYHI BJIACTUBOCTI,
OymoBa, (i3WyHi Ta XiMIUHI BIACTHUBOCTI, | JOOYBaHHS 1 3aCTOCYBaHHS ITFOKO3H, CaXapo3u, KPOXMAIIO 1 IIEITH0JI03H.
noOyBaHHS, 3acTOCyBaHHs, OlosnoriuHa | Becmanosaroéamu TONIOHICT 1 BIAMIHHICTH CKIaay, OyJOBH 1 BIIaCTHBOCTEH
pOJb  BYIJIEBOAIB; SKICHI peakuii JuIs | KpOXMAIO Ta IIe0I03H.
BU3HAYCHHSA TJIIOKO3M, KpOXMAaJlo; 3a- | Y3aeanvnioéamu 3HaHHS TPO XIMIUHI BJIACTUBOCTI BYIJIEBOMAIB U BHSBIICHHS

CTOCYBaHHs IUIFOKO3H, Caxapo3H, Kpoxma-
JI0, LEJIOJIO3U; TOHATTS Mpo  IITY4HI
BOJIOKHA.

XapaKTepUCTUYHHUX TPYI B IX MOJIEKyNaX; 1IeHTH(IKAL] ITIOKO3H 1 KPOXMAJTIO.




3.3.6.

AMiHN

3araneHi (Gopmynn, OynoBa, HOMEHKIA-
Typa, 130Mepisi, BIaCTUBOCTI, CIOCOOU T10-
OyBaHH$, 3aCTOCYBaHHS, PO3MOBCIOIKEHHS
y IPUPOJIi aMiHIB.

Knacughikxysamu aminu ik oxXigHi aMOHiaKy (I€pBUHHI, BTOPHHHI 1 TPETUHHI) Ta
3a OyJJOBOIO KapOOHOBOTO JIAHIIIOra (HACUYEHI, apOMaTHYHI).

Cknaoamu MOJIEKYISIpHI, €JIEKTPOHHI, CTPYKTYpHI (QOpMYNH HaHMpOCTIMUX
aMiHiB ani)aTUYHOrO Ta APOMATUYHOTO PAIB; CTPYKTYPHI GOpPMYNH i30MepiB 3a
OynoBOI0  KapOOHOBOTO  JaHLIOra, 3a IOJIOKEHHSIM  XapaKTepUCTUYHOI
aMIHOTPYIU Ta MDKBHJIOBUX 130MEpiB MEPBUHHOI, BTOPUHHO1, TPETHHHOI OYy10BU
3 OJTHAKOBOIO KUIbKICTIO aToMiB KapOoHy; piBHSHHS peaxiliif, 1o BigoOpaxaioTh
XIMI4HI BIACTHBOCTI (B3a€MOMIS 3 BOJOI0, KHCIOTaMH), MPOMHUCIOBI 1
nabopatopHi cnocoOu J0OyBaHHS aMiHiB.

Obrpynmoeysamu OCHOBHI BIIACTHBOCTI aMiHIB aii)aTHYHOTO 1 apOMaTUIHOTO
psliB; Ha OCHOBI B3a€EMHOTO BIUIMBY aMIiHOTPYHH Ta OEH3E€HOBOIO sJIpa B
MOJIEKYJI1 aHIUJIIHY 3MEHIIICHHS OCHOBHHX BJIACTUBOCTEH 1 30UIBIIICHHS peakiiHOT
3IaTHOCT1 B PEAKLIAX 3aMiIICHHS.

Ycemanoeniosamu ~ NMPUYMHHO-HACHIAKOBI  3B’S3KM  MDK
BJIACTUBOCTSAMH aMiHIB aJli(paTHYHOTO T4 ApOMATUYHOTO PSIIiB.
Ilopieniosamu ~ OCHOBHI ~ BJIACTUBOCTI  aMOHIaKy, aMiHIB  ali(paTH4YHOTO
(MepBUHHO1, BTOPUHHOI, TPETUHHOI OYI0BH) Ta apOMaTUYHOTO PSIIB.

OynoBor  Ta

3.3.7.

AMIHOKHCJIOTH

Cknan, knacudikamis, 6yaoBa, HOMEHKIA-
Typa i3oMepis ¢Gi3UYHI Ta  XiIMiYyHI
BIIACTHBOCTI, J0OyBaHHs, 3aCTOCYBaHHS,
010JIOT1YHA POJb aMIHOKHCIIOT; TMOHSTTA:
aM(OTEpHICTh aMIHOKHUCIIOT, OIMOJISAPHHIA
HOH; MU-, TPH-, TIOJINENTH/IH.

Knacugpixysamu amiHOKHCIOTH 32 OyJOBOIO KapOOHOBOTO JIAHI(IOTA, B3aEMOPO3-
TalIyBaHHIM KapOOKCHIIBHOI 1 aMiHOTPYI, 3@ KUIBKICTIO KApOOKCHUIIBHUX 1 aMiHO-
rpym.

Cknadamu CTpyKTYpH1 (pOpMYIH HAUITPOCTIIIUX aMIHOKHCIIOT; PIBHSHHS peakLii
MOJIIKOH IEHCALlli aMIHOKUCIIOT 3 YTBOPEHHSIM JH-, TPH-, TOTINEITHIIB.
Obrpynmoseysamu 3TIIHO €IEKTPOHHOI OyJOBU MPOSB OCHOBHUX BJIACTUBOCTEH
aMIHOKHUCIIOT y KHUCJIOMY CEpEIOBHILI 1 KHCIOTHUX BIIACTUBOCTEH Y JIY’)KHOMY
Cepe/IoBUILI, YTBOPEHHs OIMONAPHUX HOHIB 3a paxyHOK BHYTPIILIHbOMOJIE-
KYJISIpHOT B3a€MOJII1 1X XapaKTepUCTUYHUX TPYIL.

Ilopigniwosamu 3a OymOBOIO 1 XIMIYHUMHU BIIACTUBOCTSIMU aMIHOKHCIOTH Ta
KapOOHOB1 KUCIIOTH.

Yemanosaosamu TPUUUHHO-HACTINKOBI 3B S3KM MDK OyIOBOIO (OJHOYACHOIO
HasBHICTIO B iX MOJEKyl1ax aMiHO- 1 KapOOKCHIBHOI Tpym) 1 aM(oTepHUMHU
BIIACTHUBOCTSIMH aMIHOKHUCIIOT; /il aMIHOKUCIIOT Ha PO3YHHHU IHINKATOPIB.

3.3.8.

Biakn

BbynoBa, BmacTuBOCTI, 3acTOCYBaHH:, 0io-
JIoTiyHa poJib OUIKIB; KOJHOPOBI peakiii Ha

Pospiznamu nepBuHHY, BTOPUHHY, TPETUHHY Ta YETBEPTUHHY OYZ0BY OUIKIB.
Obrpynmoeysamu BIAMIHHICTh TPOLECIB TipONi3y, pO3KIaJaHHs, JAEHATyparlii




Oi1ku; OioJIOTIYHA pOJIb  AMIHOKHUCIOT, | OUIKIB.
OLIKIB.

3.3.9. | CunTernuni Knacudikaris BHUCOKOMOJIEKYJSIpHUX | Ckradamu  CTPYKTYpHI (GOpMYNIHM TMONIMEPHUX CHOJYK, HaWBaXJIMBIIIMX
BHCOKOMO- pEYOBUH; METOU CHHTE3y | MjjacTMac 1 MOJIMEPHUX MarepiadiB Ha iX OCHOBI; pIBHAHHA peaKIii
JIEKyJISpHI BHUCOKOMOJICKYJISIPHUX PEYOBMH; OynoBa | mosiMepusanii 3 yTBOPEHHSM HaWBaXIIMBIIIKX MOJIIMEPIB.

PEeYOBHHH i 1 BJIaCTUBOCTI MOJIIMEPIB; TepMOIUIaCTHYHi | [lopienioéamu TPUPOJHI, INTY4YHI Ta CHHTETHYHI TOJIMEpHI Marepiajiu;

noJiiMepHi HoJIiMepd 1 IJjIacTMacH Ha iX OCHOBI; | BJIACTHMBOCTI TEPMOIUIACTHYHUX MOJIIMEPIB, CHHTETUYHHUX BOJIOKOH.

MaTepiaju Ha NOHATTS PO  CHHTETHUYHI  BOJIOKHA; | Bcmanosenioeamu TPUYUHHO-HACHIAKOBI 3B’SI3KM  MDK ~ BJIACTMBOCTSIMH  Ta

IX OCHOBI 3HA4YEeHHs TMOJIIMEPIB Yy  CYCIUILHOMY | 3aCTOCYBAHHSM IOJIIMEDPIB.

roCHoJJapcTBi Ta NOOYTI.
3.4. | ¥Y3araJbHeHHs BiIoMocTeii Ipo opranivHi cnoayku Ilopieéniosamu XiMi4HI BIaCTUBOCTI PI3HUX KJIACiB OPTaHIYHUX CIOJIYK.
Bcmanosnoéamu TPUUMHHO-HACHIAKOBI 3B’SI3KM MDK CKJIAJIOM, OYyIOBOIO 1
XIMIYHUMH BJIACTUBOCTSMH MPEACTaBHUKIB PI3HUX KJIACIB OPTaHIYHUX CIIOIYK.
V3aeanvniosamu 3naHHS TPO XIMIYHI BJIACTHBOCTI Ta MOcoOM MOOYBaHHS ISt
BCTAaHOBJICHHS T€HETHYHUX 3B’S3KIB MDK PI3HUMH KJIacaMH OPTaHIYHHX CIIONIYK;
3MIMCHEHHS XIMIYHUX peakIliii 3 METOI0 B3a€EMHHX NEPETBOPEHb NMPEICTaBHUKIB
pPI3HUX KJaciB OpraHiYHMX CIOJYK Ta CIHOCTEPEXKEHHS 3a HacHiIKaMu IUX
NIEPETBOPEHb.
4. O04yucaeHHs B XiMil

4.1. | Po3B'sasyBannsi | OquHMII BHUMIPIOBAaHHS MOJSpHOI MacH, | Obuucniosamu BITHOCHY MOJIEKYISIPHY Ta MOJSIPHY MacH PEYOBHMHH; KUIBKICTh
3ajadv 3a MOJIIDHOTO 00'éMy, KITBKOCTI PEYOBHMHH, | YACTHMHOK y TNEBHIA KUTBKOCTI PEYOBHMHHU, Maci pe4OBHUHH, 00’e€Mi razy; 00’eMm
XiMiYHUMU 3HaYeHHA MOJIIpHOTO o00'eMy 3a H.Y., | 1aHOi Mach a0o0 KUIBKOCTI PEUYOBHMHHM Ta3y 32 HOPMaJIbHUX YMOB; BIJHOCHY
dpopmysramn crajioi  ABoraznpo, dopMynu  uId | TYCTHHY Tra3y 3a IHIIMM Tra3oM; O0’€MHI YacTKH Tra3iB y CyMillll; CEpeaHIo

o0YHCIICHHS KUTBKOCTI PEUOBHMHHM, | MOJISIDHY Macy CyMIlIl ra3iB; MacoBy YacTKy eJeMEeHTa y CcHoiyui 3a ii
KUTBKOCTI YaCTMHOK Y TEBHIA KUIBKOCTI | OpPMYJIOI0; MacoBY 4YacTKy PpO3YMHEHOI PEYOBMHH B PO3YHMHI, MOJIAPHY
PEUOBMHM, MAacCOBOi YacTKM €JIEMEHTa B | KOHIIEHTpALIIO.

CIOJIYIIi, BIIHOCHOI I'YCTHHHU Tra3y, MacoBoi | Bcmanosnoéamu  XiMiuHy (OpMYydy PpPEYOBHHM 32 MACOBHMU YaCTKaMH
(00'eMHO1) YaCTKM KOMITIOHEHTA B CyMIIIIi. €JIEMEHTIB, 10 BXOJSATH JI0 1 CKIIaTy.

4.2. | BupaxeHHs [TonsTTsi: MacoBa wYacTka po3uuHEHOi | O6uucrtosamu Macy po3uyMHY, MaCOBY YaCTKy PO3UYMHEHOT pEUOBUHH.
KiJIbKICHOTO PEUOBHHHU, Maca PO3UHHY. Pobumu obuucnenns 3 ckiaay po3unHy sl KPUCTAIOTIAPATIB.

CKJIaxy

PO34HUHIB




4.3.

Po3B'siyBanHs
3ajadv 3a
PIBHSIHHAAMM
peaxuiii

ANTOpUTMH PO3B'A3KY 3a/1a4 32 PIBHIHHIM
peakiiii; TOHSTTS: TEOPETUYHHNA BUXII
IIPOJIYKTY, BUXI1]T MIPOJYKTY BiJ
TEOPETHYHO  MOXKJIMBOIO,  HAJIUIIOK
PECUOBHHH.

Obuucnoeamu 3a PIBHAHHAMH XIMIYHMX peakilii macu, 00'€eMu, KUIBKOCTI
PEUOBHHM 3a BIJOMOIO MAacoOlO, KUIBKICTIO PEYOBMHU OJIHOIO 3 PEAreHTIB 4H
NPOAYKTIB peakiii; MPaKTUYHUNA BUXiJ NPOAYKTY peakilii BITHOCHO TEOPETHYHO
MO>KJIBOTO.

Bcemanosnroeamu Ximiany GpopMyny peuOBUHH 33 PIBHSAHHSAM PEaKLIi.

Pobumu obuucnennss 3 BUKOPUCTAHHSIM PEUYOBHH, IO MICTATh JOMIIIKH;, 3
BUKOPHUCTaHHSIM PEYOBHH, SIKi JAHO B HAJUTHILKY.

Po36'a3y6amu xoMOiHOBaHI 3a/1a4i (KOMOiIHYBaHHs HE OUIbIIE TBOX THIIIB).




KPUTEPII

OLIIHIOBaHHsI BiJNOBi/Iell abiTypieHTIB HAa BCTYMHOMY BHIIPOOYBaHHI 3 XiMmil

Kinskicna Xapaxmepucmuka 8ionogioenl adimypicnma
Pigenn xXapaxmepucmuka . ,
piens HA NUMAHHA MEOPEMUYHO20 IMicY HA NUMAHHA NPAKMUYHO20 3Micmy
Huspkuit 100 — 123 Ganu AOliTypieHT Mae QparMeHTapHi YSABJIEHHS MPO OCHOBHI MOHATTS, | OOciAr NpaBWIBHMX  BINNOBiZEH Ha  TECTOBI
3aKOHH 1 Teopii XiMii, BIITBOPIOE OKPeMI YaCTUHHU IIKIIBHOIO KypCy | 3aBiaHHs CTaHoBMTHL < 50%. VY abiTypieHra
Ximii; HEJOCTAaTHBO BOJIOAIE CYYaCHOK TEPMIHONOTIEI0 Ta | BiACyTHI yMiHHS BHKOPHMCTOBYBATH TEOPETHYHI
HOMEHKIATYPOK ~ XIMIYHMX  CHONYK.  AOITypiEHT  IIPOABISE | 3HAHHS i3 3arajbHOi, HEOPTaHIYHOi Ta OpPraHiuHOI
BIICYTHICTh ~ XIMIYHOIO  MMCIEHHs, 3JaTHICTh  aHaNI3yBaTH, | XiMii B HOBHX CHUTYaIlisIX NP HAMKCAHHI XiMIYHKX
y3arajbHIOBaTH Ta OLIHIOBATU HaBYaJIbHHUIA MaTepian 3 XiMii. dopMyn Ta pIBHAHBb XIMIYHHUX peakLid mig uac
PO3B’sI3yBaHHA 3324 i JJAHIIOKKIB MEPETBOPEHb.
3anoBiIbHAN 124 — 149 Gaxis AOliTypieHT Mae (parMeHTapHi YSBJIECHHS NMPO OCHOBHI MOHATTS, | OOCSAr TNpaBWIBHMX  BIINOBiZEH Ha  TECTOBI
3aKOHH 1 Teopii XiMii; mepeBakHO Ja€ MPaBUJIbHI BIAMOBIAL JIWIIE HA | 3aBAaHHS CTaHOBUTH 50-75%. AGITypieHT nomyckae
TECTOBi 3aBJaHHS, IO TOB’s3aHI 3 BIATBOPEHHSIM 3HAHb Ha PIBHI | IOMWIKA TpH CKIaJaHHI XIMIYHEX  (opmyn
3amaM'sITOBYBaHHsS Ta YaCTKOBO — Ha PIiBHI Po3yMiHHS. AOITYypi€HT | peYOBHMH, pIiBHSHb XIMIYHMX  peaklid, Ha3B
MOBEPXHEBO BOJIOAIE YMIHHSAM XIMIYHO MUCIUTH, aHAJi3yBaTH Ta | HEOPraHIYHUX Ta OPraHIYHUX PEYOBHH; TpH
BHKOPUCTOBYBATH 3HaHHS LIKUTBHOTO KypCy XiMii. PO3B'A3yBaHHI 3a7ay Ta OOYMCICHHSIX, HE 3aBXKAU
MPaBUIIBHO 3aIHMCY€ MPONYKTH peakuid XiMIYHHX
HEPETBOPEHbD.
HocraTHiii 150 — 174 Gaxnis AOiTypi€eHT BUSIBIIAE 3HAHHS T PO3YMIHHS HaBYalbHOro Martepiany | OOcsar mpaBWIBHMX BIiINOBiZed Ha  TECTOBI
HIKUTBHOTO KypCy Ximii, ane gomyckae He3HauHi IOMHJIKM TPH | 3aBJaHHS CTAHOBUTH > 75%.
3aCTOCYBaHHI IIMX 3HaHb Y HOBUX CHTYyallisiX Ta BUPIIIEHHI TECTOBHX | YV po3B'A3Kax Ta MOSACHEHHAX IIiJl 4aC BUKOHAHHS
3aBllaHb, SIKi epeadaydaloTh aHali3 Ta y3arajJbHEHHS HUX 3HAHb. TECTOBUX 3aBIaHb MICTUTBCS OKpEMi HETOYHOCTI,
HE3HAYH| MOMMJIKH.
Bucoxuit 175 — 200 Gaxnis AOliTypi€eHT Jae MpaBWIBHI BIANOBIAl Ha TECTOBI 3aBOaHHs Ha OCHOBI | OOcsAr NpaBWIBHUX  BIINOBiZEH Ha  TECTOBI
3HaHb 1 pO3yMiHb OCHOBHHX IOHATh, 3aKOHIB 1 TEOpid B XiMii; yMi€ | 3aBgaHHsS  cTaHOBUTH 75% - 100%. Ilpm
BUKOPUCTOBYBAaTH TEOPETHYHI 3HAHHA Yy HOBHUX CHUTyallisX; | HEOOXiZHOCTI  pO3B’A3KH  TECTOBUX  3aBIaHb
aHaJli3yBaTH, CHHTE3yBaTH Ta OLIHIOBATH 3aCBOECHHI HABYAJNBHHUN | CYPOBOUKYIOTbCS ~ IPYHTOBHHMH,  JIOTTYHHMHU
MaTepiajd mpH poO3B’s3aHHI 3aJad Ta CKIAJaHHI PIBHAHb XIMIYHHX | MOSCHEHHSIMH.

TMEPCTBOPCHL.

lonora mpeameTHOT KoMicii

TonmauoBa B.C.
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