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ooceczblporpanmac enigQeciiv 3 XIMIT IS BCTYNY HA HABYAHHA IS 300YTTS CTYNCHS
“OaKa1aBpa A OCHOBL TTOBHOT “3arajibiOl CCPE/AHBLOT OCBITH, OCBITHLO-KBANIDIKAIIHHOrO
PIBHA MOJOQUIOTO CHEanicTa, OCBITHLO-NPOGECIHHOTO cTyneHs HaxoBOro MOJIOMLOro
3 0aKa1appa, OCBITHLOrO CTY NEHS MONOALLIOro OaKaiaepa

YxpasieHa Ha 3aciaanni kadeapu 61070011 AOAHHK, XIMIT Ta METOANMKU HABYAHHS XIMIl

i1 28 Oepesns 2023 p. npoTokon Ne 8

3asinyeay kadeapu 6100 MHOAUHU, XIMIT T2 METOAUKH HABYAHHS XIMIT

O.M. badenko

["onoBa goMi€11l

HO.C. Bakan




IPOI'PAMA CIIIBBECIIHN
JJIS1 BCTYIy HA HABYAHHA U1 3100yTTH CTyleHs 0aKkajgaBpa
HAa OCHOBI MOBHOI 3arajibHOI cepeaHbOI 0CBITH, OCBITHbO-KBATI(iKAIITHOTO PiBHS
MOJIOALIOTO CreniagicTa, OCBITHbO-TPo@eciiiHoro crynenst ¢axoBoro MoJioAmoro
0akaJjiaBpa, OCBITHBOI'O CTYIIEHSI MOJIOAIIOrO DaKajaBpa
Ha OCHOBI TIOBHOI 3arajibHO1 CepeAHbOI OCBITH

MNOACHIOBAJIBHA 3AITMCKA

[Tporpamy crmiiB6eciam 3 XiMii po3po0IeHO /i abITyPi€HTIB, 110 IPArHyTh BCTYIIUTH JI0
CyMCBKOTr0 JIep»aBHOTO MEAarorivHoro yHipepcurtery iMeHi A.C. MakapeHka Ha HaBYaHHS
JUIS 3I00YTTS CTYIEeHs OakaiaBpa.

[Iporpama po3poOjeHa y BIAMOBIIHOCTI 3 JIEpKaBHUMU BHUMOTaMU JI0 PIBHS
3arajJbHOOCBITHROI MIJATOTOBKHM YYHIB, 3akiiajfeHux y Jlep:kaBHOMYy cTaHaapTi 0a3oBoOi 1
MOBHOI 3arajbHOI CEpEeIHbOI OCBITH (3aTBepIKeHHMI mocTaHoBol Kabinety MiHicTpiB
VYkpainu Big 23.11.11 No 1392), unHHMX HaBYaJIBHUX Iporpam 3 Ximii s 7-9 knacis
3araJbHOOCBITHIX HaBYaJIbHUX 3aKialiB (3aTBepikeHa Hakazom MiHicTepcTBa OCBITH 1
Hayku Ykpainu Big 07.06.2017 Ne 804), nis 10-11 kmaciB 3akiafiiB 3arajbHOI cepeaHbOi
ocBiTH (3aTBepkeHa Hakazom MiHicTepcTBa ocBiTH 1 Hayku YKpainu Big 23.10.2017 Ne
1407) ta «lIporpamu 30BHINIHBOTO HE3aJEKHOTO OIIHIOBAHHA 3 XIMID» (3aTBepKeHa
Hakazom MinictepcTBa ocBiTH 1 Hayku Ykpainu 26.06.2018 Ne 695).

[Iporpama Opi€HTYETHCS Ha OBOJIOAIHHS YUHSMHM 3aKJIa/IiB 3arajibHOI CEPEIHbOI OCBITH
MpPEAMETHUMHU BMIHHSIMU Ta JOCATHEHHS HUMU MEBHUX PE3yJIbTaTIB HABYAIbHOI A1SUTBHOCTI.
[Ipu nupoMy BaxJIMBE HE JIMILE 3aCBOEHHS a0ITypIEHTAMU XIMIYHHUX MOHATh, 3aKOHIB, TEOPIH,
a W yMIHHS TIOSICHIOBATH XIMIYHI $IBHINA, POOUTH OOIPYHTOBAaHI BHUCHOBKH TIPO HHX,
OCMHCJICHE BUKOPUCTAaHHS HUMHU 3HaHb, (DOPMYIIIOBAHHS OILIHHUX CYJKEHb, BHUSIBICHHS
BJIACHOT TMO3WINI y PI3HUX JKUTTEBUX CHUTYyallisXx. 100To cpOpMOBaHICTh 3aco0amMu
HABYAJBHOTO MpeIMeTa KIIFOUOBUX 1 MPEIMETHUX KOMIIETEHTHOCTEH.

Martepian nporpamu sl crmiBOECiAM PO3MOAUIEHO HAa YOTUPU TEMAaTH4YHI OJIOKH:
«3aranpHa xiMis», «Heopraniuna xiMmis», «Opradiyda ximisn», «O0UucIeHHs B XiMii», K1 B
CBOIO UEpry PO3MOAUICHO 3a PO3JUIaMH 1 TeMaMHu. Y KOXXHOMY PO3JiIl MEPEsIiueHO 3MICT
HABYAJILHOTO MaTepialy, SIKUM MatOTh BOJIOAITH aOITypiEHTH.

JlonaTkoBi Matepiasim  Ta oOJamHaHHS Mg dYac cmiBOecigm 3 Ximii  He
BUKOPUCTOBYIOTHCS. JJIst TOOMOTH abiTypieHTY B IPUMIIIICHHSX, /1€ TIPOXOIUTh TECTYBaHHS
3HAXOASAThCSA  JOomMOMDKHI — Tabmuii: «llepioguyHa cuctemMa XIMIYHMX  €JIEMEHTIB
I. 1. MenneneeBay, «PO3UUHHICTE OCHOB, KUCIIOT, aM(OTEPHUX T1IPOKCHUIIB 1 COJICH y BOII»,
«Ps1 akTUBHOCTI METAJIIBY.

CmiBOecima 3 XiMii JJigs BCTYIy Ha HaBYaHHS 3a OCBITHIM CTyIEHEM OakajaBp
IPOBOJUTHCS Y BUTJIAII MUCBMOBOTO TeCTyBaHHA. PoO0Ta BUKOHY€EThCA MPOTIroM 60 XBUIHH.



3. 3MICT IIPOT'PAMUA

Ne | Hasga posaiay, vemn |

3MiCT HABYAJLHOrO MATEpiaay

|

Tpeamerni BMiHHA T2 pe3vALTATH Has4aaLHOL NiabHOCTI

1. 3aranbua ximin

1.1

OcHOBHI XIMiYHI

nousrra. Pevonnna

TMonarta pegopuna, dismune Tino, mare-
pian, npocra pesoBuHa (METRI, HEMETAT),
CKA4NHA PEYOBHHA, XIMIMHHI C/ICMEHT,;
HaAPIOHII YACTHHKH PEYOBHHM — ATOM,
MoJiekyna, How (xarion, anion). Piznyxi Ta
ximiuHi  BaacTmBocTi pevwoBuHM, Cknag
peuoBHHM (AKICHMH, XinbkicHHH), Banent-
HiCTH  Ximiuynoro enementa. Ximiuna
(nafinpocrima, ictinsa) 1 rpadivka
(cTpyxrypHa) dopmyns. Dizuude zsuule

3anucysamu xiMiani Gopmyu pevosus, rpadiuni (CTPYKTYPHI) popamyan
MOJIEKYIL.

Pospiznamu Qi3nuHi TiN2 | PeYOBHHH; TPOCTI T2 CKAANHI PEHOBHHH,
CAEMEHTH | NPOCTI PEHOBHMM, MCTUIM | HEMETAIW; ATOMM, MOJNICKYIH Ta
#onH (XaTioHw, aHionn); GI3NYHI Ta XIMIMHI BAACTHBOCTI PEYOBHHMK; DiantHi
ABHULA Ta XIMIYHI peaknii; HalnpocTimy Ta ICTHHHY QOpMYJIH CNONTYKH.

Cxaadamu  dopmynn GiHAPHHX CHONYK 33 3HAYCHHAMH BaNCHTHOCTI
CEMEHTIB.

Ananizyeamu AKicHui (CIEMEHTHHI) | KINLKICHMIA CKIAX PeYOBHHM 3a 1
XIMIHHOR (hOpPMYI010.




Ta XiMiuHa peaxuis. Biguocnf atomua i
MonexynapHa {GopMynsia) MacH, MOasp-
H3 Maca, KUIBKICTh pevyosuH: Oauuuui
BHMIDIOBAHHA  KUIBKOCTI  PEYOBHHH,
MOAAPHOI MacH, MoaspHoro of’emy;
JHAUCHMA TeMmeparypu # THCKY, AKi
BUAMOBIAAKOTE HOPMANBHHM YMOBaM (H.
y.); monspr#ii 06’em rasy (3a u. y.). 3axon
Aporaapo, uucno Aporaspo. Cepenus
BIAHOCHA MONEKYNApHA Maca MOBITPA.
Macosa yacTKa eeMeHTa Y CroyLl.

Buznavamu BancHTHICT ciieMeHTIB 3a Gopmynamu OiHAaPHHX CTIONYK.

Obvucmosamu Cepentio BIHOCHY MOJNCKYJIRPHY MAacy NOBITPA, Macosy
HACTKY CIEMCHTA Y CRIONYH, MECY eNeMeHTa Y CKAAANIA peyoBHHi 3a #OIG
MACOBOIO HACTKOIO.

1.2

XiMiuHa peaxuis

XiMiuHa peaxuif, cxema peaxuii, XiMigHe
piBHAHNA. 3axoHu 30CpPOKCHHRE  Mach
PENOBHH  miaA  wac  XiMINHOT  peakuii,
o6’ eMHHX CIIBBIHOWICHS rasis y XiMiuuii
peakuii.  3oBHimmi  edexTH, WO
CYNpPOBODKYIOTH  XiMiuHi peakuii. Tunmu
XIMIYHHX peaxuii. Knacudixauis
XIMIYHHX peakuiii B opradivHid  Ximil
(npuenHanns, 3aMimieHHsA, BiAUICTUICHHS,
13omepu3anii). Tennosuii edext xiMiunol
peaxuil, repmoximivube pisuauus. [lousTTs
OKHCHHK, BIAHOBHHK, OKHCHEHNA,
BUIHORNEHHA, [anbBamiummMit  eneMenT.
IlsnaxicTs XiMiurof peaxuii. Karanisarop.
BrnMe pisHHX YMHHHKIE Ha WBHAKICTH
ximiuwol peakuii. Ximiypa piBHORara,
npuuunn Jle Hareane.

3anucysamu cxeMu Peakuii, XIMIuHI i TCPMOXIMIYHI PIBHANNA,

Po3piznamu THNH peakilil 3a KiIBKICTIO PEarcHTiB i npoaykrie (peaxuii
CTIONYYeHHS, po3knany, oOMiHy, 3aMILICHHA), IMIHOIO CTYNCHA OKHCHEHHA
eneMenTiB (peakuil OKHCHO-BIAHOBHI Ta 0e3 3MIHH CTYNCHS OKHCHCHHI),
TenaosuM  edextom (peakuil  eKIOTepMiuHi, CHAOTEPMIYHI), HAMPAMOM
nepebiry (peaxuii oboporsi, HeoGopoTHI); 38 YHACTIO OPraHiYHHX CTIONYK
(3aMILICHHSA, NPHEIHAHHA, BIAICTIACHHS, 130MepH3auii).

Anarizysamu BNAME NPHPOAH PEAreHTIB, 1X KOHUCHTpauii, BCAHYHHH
NOBEPXHi IX KOHTAKTY, TeMNepaTypH, KaTali3aTopa Ha MWBHAKICTE XIMIYHOT
peaxuil; npouecH, wo sindysaoTses pH podoTi ralbBaHIYIION0 CNCMEHTY.

Busnavamu B OXHCHO-BUIHOBHIA peaxuil OXMCHHK | BLAHOBHHK, MPOLCCH
OKHCHEHHA Ta BUIHOBJICHHS.

Buxopucmosysamu MeTON CHCKTpPOHHOro Oanancy N8 NEPEeTROPCHHA
CXEMH OKHCHO-BUIHOBHOI PeaKilii Ha XiMIYHC PIBHAHHA,

3acmocosysamu 3akoH 30epeXeHHS MAacH PEYOBHH JUIR NEPETBOPEHHSA
cxeMH peakuii Ha XiMiune piBnauuA, npunuun Jle Llarense Ans sH3HAYEHHS
HAMPAMY 3MILICHHA XiMIYHOT piBHOBAIH.

bynosa atomis i
NPoCTHX Houis

Cknan  aromMa  (aapo,  CJACKTpPOHHA
obonouka). TTOHATTS HYKIOH, HYKIA,
130TONH, TMPOTOHHE YHCIO, HYK/IOHHE
YHCNO, OpOiTalib, eHepreTHHHI PiBCHB |
MmiapiBeHs,  cnapewi W HecnapeHi
CACKTPOHH; PAfiyc aromMa, mpocToro foua;
OCHOBHHMIH 1 30VIKeHHH craud aroma.
®opMu s- | p-opbitaneit, poamilesus p-
opbitaneii y npocropi. [Mocaigosuicrs

Janucyeamu Ta posniznasamu enexrporsi GopMynH atoMis 1 NpocTHX Ho-
Hip enemenrie Ne 1—20 i 26 Ta ixui rpadiudi BapiaHTH, aTOMIB HeMme-
TANIYHHUX EICMEHTIB MAJIHX NICPIOAIB Y OCHOBHOMY 1 30y KeHOMY CTaHaX.

Po3pizxamu BaNCHTHICTE | CTYTIIHB OKHCHCHHA CICMCHTA.

Cxaadamu GOpMYNH CHONYX 32 CTYNEHAMH OKHCHCHHSA EJICMEHTIB.

Hopisnosamu MOKIHBI CTYNCHI OKHCHEHHA HEMETALYHHX eNeMEHTIB
MATHX NEPIONIB, MO 3HAXOMATHCA B ONHIA FPymi, HA OCHOBI ENEKTPOHHOT
OynoBH IXHIX ATOMIB; PAAiyCH ATOMIB | MPOCTHX HOHIB,

Ananizyeamu 3IMiHH_paniycis_aToMmis y mepiofax i miarpynax, 3n'A30K




IAMOBHCH!IA CACKTPOHAMH E€HEPreTHYHHX
pisHie i nigpieHis 8 aromax cneMeHTiB No
1+-20 i 26, enerponni Gopmynn atoMmis. i
npocTHX Aonis eneaentie Ne 1—201 26 Ta
ixui rpadivui sapiantd. Banentei ctanm
enementis, Crynine OKHCHCHHA CICMEHTA

B peqoBuii. MORIHBI CTYNICHI OKHCHEHHS

HEMCTAMIYHHX eIeMEHTIB MANKX Nepioais.

KiLKOCTI ¢NEKTPOHIB Ha J0BHIIMLOMY PiBHI 3 XapaxTecpoM creMeHTa
(MeTaniuHHM, HEMETATIYHKM), THIIOM TNPOCTOT PEHOBHHK (METRL, HEMETan),
KHCAIOTHO-OCHOBHHM  XapakTepoM OKCHAIB | TiIPOKCHAIB, BiAMIHHOCTI
C/IEKTPOHHOT OYNOBH ATOMIB $-, p-, d-eneMeHTIB (Depym) 1-4 nepioais.
Buswavamu cxknan saep (KiIbKicTh MPOTOHIB | HeHTPOHIB y HyKAiAl) i ene-
KTPOHHHX 0GONOHOK (eHepreTHYHMX piBHIB Ta MIAPIBHIB) B aroMmax ene-
MenTiB No 1—20 i 26, saransuy KiNsKiCTh €IeKTPOHIB | MHC/IO CACKTPOHIB Ha
JOBHILIHEOMY CHEPrETHHHOMY piBHi atoMmis eaemenTis Ne 120 i 26,
Obuucaosamu CTYNiHL OKHCHCHHR €/1eMCHTA Y CHOMAYLL.

14

[epiomuunnii 3akon i
NCPIOAHYHA CHCTEMA
XIMIYHHX eIeMENTIR

IMepiomusnmit 3akoH (cyuacHe Qopmymo-
BauHA). CIpyKTypa KOpOTKOIO i JOBroro
BAPIANTIB NEPIOAHYHOT CHCTEMH; NEPIOIH,
rpyny, nigrpynu (ronosui (A), nobiumi
(B). [Ilporomne _wumcno
ATOMHMIi  HOMED  €leMCHTa),  Micle
MCTANIMHUX 1 HEMCTANIMHHX CNCMEHTIB .Y
nepioAnYHIR CHCTeMI, mepiofax i rpynax;
AYAHI, [HEPTHI €NeMEHTH, TANOreHH.
lNepionuunicts  3Mmin RIACTHBOCTEN
eIeMEHTIB Ta IXHIX CHOAYX HA OCHOBI
yapneHs npo Ovrony aToMis.

(nopsakoBMi,

Pospiznamu B nepiofiM4Hiit cHcTeMi nepioaw, rpynu, ronosui (A) Ta
nobiuui (B) miarpynms; MCTATIMHI T2 HOMCTANIYHI CNEMEHTH 33 MICUECM iX Y
NCPIOANYHIH CHCTEMI; MYXHI, IHCPTHI CAIEMCHTH, TANOTCHH.

Buxopucmosysamu inpopmaiiio, 3aK1acHy B NEpiOAHYHIA cHcTeMi, JUIN
BH3HAYCHHA BIACTMBOCTEH enementa (Mctaniunwii abo HemeraniunHi
€NIEMEHT), MAKCHMANLHOTO 3IHaYeHHs HOro BaNeHTHOCTI, BAACTHBOCTEH
npocToi pewosHHu (MeTan abo Hemeran), XiMiYHOro XapakTepy OKCHAIB,
rigpoKcuais,

Ananizyeamu 3MiHM BAACTHBOCTEH MNPOCTHX PEYOBHH Ta KHCIAOTHO-
OCHOBHOTO X8paKTepy OKCHJIB | MAPOKCHAIE 3ANEKHO Bijl MICUS €ICMCHTIR
¥y Tepiofiax, NiArpynax, npH nepexosii B ONHOTO NEPIoay O IHWOTD.

1.5

Ximiunnii 38" 830K

OcHOBHI = BMAH  XIMIMHOTO = 3B'S3KY
(HoHHMiT,  KOBANCHTHMI, BoaHesui,
metamiynmii). OOMinHHHE -T2 AoHopHO-
aKUCNTOPHHI  MEeXaHi3IMH  YTBOpeHHs
KOBaNCHTHHX 3B’ A3KIB, Ipocruf,
noapiduui, noTpiiunui, noaspumit Ta
HENONAPUHA KOBANEeHTHI 38" 83KH.
Enexrponerarussicts CICMCHTA.
Encxrponna thopmyna MOJICKYIIH.
Pevorntn aroMHOl, MOACKYASpHOT, Honuol
Oynosu. Kpuctaniuuuil | amophunit crans
TBEPAMX pedoBdH. THNH  KpHCTaMIHHAX
rpatox  (AaToMHi, MONCKY/IAPHI, HOHHI,
MeTami4HI ). 3anexHicTs hiznunnx
BIACTHBOCTEH pevonHH B IXHBOT Gya0BH.

Hasodumu npuxiadu pedoBuH i3 PisHHMH BMAAMH XiIMIYHOTO 3B'A3KY;
amMOphHUX 1 KPHCTANTHHUX PEHOBHH.

Moscurosamu  GiIOMINKHOCMI B MEXAHIIMAX  YTBOPEHHS KOBAJICHTHHX
38'R3KiB Y MONEKYJN amosiaky Ta WOHI aMomilo; Mix amopdmumu i
KPHCTAMIYHHMH PEHOBHHAMH.

Pospizuamu OOGMIHHMI Ta JIOHOPHO-AKUCHTOPHMI (KaTioH aMOHIK)
MeXaHI3IMH YTBOPCHHSA KOBRICHTHOIO 38" A3KY.

Cxaadamu enckTpoHHi HOPMYNH MONEKYA, XiMidHi dopMynn cnoiyk 3a
3apagamy Houis.

Vemanosuioeamu suiu XxiMidHOro 38's3Ky B peHoBMHAX 3a IXHIMM
hopmynamu.

Buznavamu npocri, noasifini,
KOBANEHTHI 38’ FIKH MK aTOMaMH,

[Mpoznozyeamu Buj XIMIYHOTrO 38'RIKY B CIIOAYLI, MOKIHBICTL YTBOPCHHA
BOHEBONO 3B'83KY MiX Moncxynamu, (izuuni BRacTHBOCTI PEYOBMH Ha
ocHosi ixusoi Oymosn Ta OynoBy peuosMH Ha OCHOBI IXHIX di3nuHMX

noTpiiini, mNoAApHI Ta HenmonApHi




EAACTHBOCTEN (THNY KPHCTRNIMHHUX TPaToOK).

Oyinogamu Ha ocHOBI OyJ0BH MOJEKY! BOAM | CIHPTIB MOXAHBICTL
YTBOPEHHA BOAHEBOFO 3B'RIKY MK MONCKYAAMH BOAM, OpraHiuHux
PEYOBHH, BOAH 1 OPraHiYHNX PEHOBHH.

1.6

Cymimi peyoBHH.
Poswunu

Cymiuni ozHopiani (posuunn) 1a HeoaHo-
pimii. TIOHATTA PO AMCHEPCHI CHCTEMH.
Konoiaui ta icrunni pozunan. Cycnensii,
emynecii, acposonm. Macosa 1 06’emua
(mas rasy) YacTKH pedOBMMHM B CyMiwi,
Meroau posainenuns cymimei (BiacTowo-
BaHHA, PLILTPYBaHHA, UCHTPHYIYBaHHX,
BUNAPIOBAHKHA, OMCTHAALIA (neperowka).
Bynosa monexynu Boau, [ToHATTa porunn,
PO3THHHMK, PO3UHHEHA - PEHOBHHA,
KpucTanoriapar. PoluuxHicTs peyosun, il
JANeANICTE  Bil  PI3HMX  ° YWHHMKIB,
Hacuueni i nenacuueHi, KOHUCHTpoBaHi i
pozseacHi posywan, Macosa vacTka pos-
YHHCHOI PEHOBHHN Y po3unHi. Enexrponir,
HeenekTponiT. Enextponitiuna aucouia-
Uif, CTYNIHB eNeXTPOAITHYHOT aucotianii.

OHHO-MOJICKY/IApHE piBuAHHA.  Peakuil
OOMiHY MK eNexTponiTamMM y po3uHHI.
Bomnesu#t noxazuuk (pH). 3abGapsncrns
inaMKaTopis (yuisepcanssoro, denondra-
neiny, METHAOPaHKY) B KHCIOTHOMY,
NYXKHOMY 1 HCHTPAABHOMY CCPe/IOBHILAX,
3Hayenna pH IS KOKHONO cepefoBHia.
laponis conell. Skicui peaxuii wa Aesxi
HOHH.

Haeodumu npuxzadu KONOTAHWX Ta ICTHHHHX POIYMHIE, POIUHHHHKIR,
cycnensii, eMynicil, apo30/iB, ENEKTPOITIB | HECACKTPOAITIB, CHABHHX i
cnabKHX eNeKTPONITIB, KPHCTANOriapaTis.

Pospiznsmu oHOPIAK] T8 HCOAHOPIAHI CyMiwi PI3HKX THIIB; posbarnexi,
KOHUCHTPOBaH, ~ HACHYCHI, HCHACHYCHI PO3YMHM;  eNexTpomiTH i
HCCTICKTPONITH, CHIBHI Ta cnabki eNexTposiTH.

Obupamu cnoci® posginenus oamopiaHoi abo HEOAHOPIAHOI Cymiul
PEHOBHH; BHABICHHA B PO3YMHI TAPOKCHIL-, XNOPHA-, Cyabdar-, kapbonar-,
cHaikaT- i oprodocdar-ionis, Honie [iporeny, amouniio, bapiw, a Takox, 3a
RONOMOTOK JIyTY, — Honie Qepymy(2+) 1 Pepymy(3+).

Cxradamu cXeMH €NeKTPOMITHYHOI AMCOLiallil OCHOB, KHCJIOT, COned,
HOHHO-MOJICKYNIAPHI ~ PIBHANHA 3@ MOJNEKYNSPHHMH  DIBHAHHAMH |
MONEKYAAPHI PIBHANHA 33 HOMHO-MONEKYNAPHHMH DIBHAHHAMMH, PIBHAHHA
peakuift riaponizy coeil; pIBHAHHA AKICHHX PeaKLiH I BHIHAYCHHA B
PO3YHHAX XNOpHA-, cyabar-, xapfomar-, cuaikar--i oprodocdar-ionis,
fonis amonio, Gepymy(2+), Gepymy(3+), (ocaaxyroun ix nyramu), bapio
B MOJIEKY TAPHIA Ta fonHiit opmax.

Auanizyeamu ruiMe GyI0BH PEYOBHH, TEMIICPATYPH, THCKY (414 rasis) Ha
iX PO3YHHHICTL Y BOMI; MEXAHI3MH YTBOPEHHA HOHIB ITPH POIYHHEHHI ¥ BOAI
eNEKTPONITIB HOHHOT Ta MoJeKynsapHoi Gyaosy,

Busnavamu MOKNMBICTE nepebiry peakuil oOMiHY MIX CICKTPONITAMH B
PO3UHHI, FAPOMIZY cONeH, CepeIOBHILE POIYHHY COI.

2. Heopraniuna ximin

2.1. Heoprauiumi pesosnnH i iXai BaacTHROCTI

HI BIAOMOCT]I
L.iaﬂnmo ocTi

| npo memeraniuni

SMMCHTH Ta

/% flemeranu

Hemeranu. 3araneHa XapakTepHCTHKA
HCMCTAMIYHHX  eneMenTis  (Micue y
nepiognuniit  cHcremi,  ocobnmsocti

enekTponnol  GyaoBn  avomis). Diznuni

Hazusamu saiinolmperin y npupol HeMETaniuHi eJleMeHTH; KKICHWI
Ta KinLKICHHI CKnaa noBiTps.

Mogcwiosamu  cyTh  SBHUIA2  AM0TPOMIl, BUIMIHHOCTI  BIACTHBOCTEH
anotponiux Moandixauwiii Oxcureny, Cynstdypy, Kapbony, dochopy




BIACTHBOCTI  HeMeTamis.  AJOTPOTIN. |
Anotponui  moandixamii HeMeTANIMHNX
eneMenTis.  Ssmme | agcopbuii  (na

MPHKIAL aKTHBOBaHOro BYrinag). OkucHi

T2 BUIHOBHI  BHACTHBOCTI  HEMCTAMIB.
3acrocysanus  Hemeranie,  OKCHreH.
[Mowupenicte  OxcureHy B  npHpoai.
Kucenb, cknag . Horo  Monexyis,
nowmwHpenicYs Yy  npupoai.  Qizuumi

BIACTHBOCT] KHCHIO. ONCPKAHHA KHCHIO B
naGoparopii (3 rigpored nepokcuay i
BOAM) Ta npomuciopocti. Cnocobu
0upanna KucHio. JloeeaeHHA HasBHoCT
KHCHIO. XiMIYHI BIACTHBOCTI “KHCHIO:
BIAEMOAIX 3 NPOCTHMH | CKIAJHWUMH
pewosHHamet.  Konoobir Oxcurcuy - B
npuponi.  Oson.  3acrtocyBaHHs Ta
Gionorivaa pons  kucHIO. OKMCHEHHA
(ropiHHs, NOBLIBHE OKHCHEHHSA, AMXAHHA).
YMOBH DBHHMKHEHHA T4 [PHNHHEHHA
POpIHHA. Crnonyks HEMETANIYHNX
enementis 3 Tigporesom. BaactusocTi

BOJAHMX  POZ4MHIB UMX  COOJAYK, IX
sacrocysanus.  Oxcuam  HeMeraniyHwx
€AEMEHTIB, iX yMiCT B aTMOCHepi.

- ernaaom TXHIX MOAEKYN ado BYAOROKD; CYTh ABAMa ancopbii (Ha npukial
AKTHBOBAHOMO ' BYTULIA); AHTPONOrCHHI Ta NPHPOAHI NPHYHHHM [OABH B
atMocepi.. OKCHAIB HESMCTANIYHMX CJACMCHTIB, TPOMCCIE OKHCHEHHS,
Kon00biry Oxcureny.

Hasooumu npuxnaou anotponaux moamdixamih Oxcureny (kHcenb 13
o30H), Cynsdypy (pombiuna 1a MoHoknuuHa cipka), KapGomy (rpadir,
anmMas 1a ¢ynepen), Qocdopy (Ginuit Ta uepsonuit docdop), cnonyk
HEMETaniqHuX cneMcHTIE 3 [igporesom (riiporeH XJ0pHj, riaporcH
cyasdij, aMoHiaK).

Cxaadamu: XiMiMHi PIBHAHHA, WO MUITBEPIKYIOTH OKHCHI BJIBCTHBOCTI
HEMeTanis (KMCEHS, CIPKA, BYINICIL, XJIOP) B PEAKIisX 3 BOJAHEM | MCTanaMu;
BIAHOBHI - BJIACTHBOCTI BOAHIO W BYIACIIO B pCakuisx 3 OKCHAAMM
METaniYHUX CACMCHTIB; PeaKiliil, AKI XapaKTCPH3YIOTh BAACTHBOCTI BOJIHMX
POIYHHIB TIZAPOreH XJ0pHAY (3 OCHOBaMH), TLAPOreH cynbdiay (3 nyramu),
aMOHIaKy (3 KHCIOTAMH), peakuill HITPaTHol | KOHUCHTPOBAHOT CyabdarHol
KHCJIOT 3 MAruies, UMHKOM, MUULIO, peaKiii: OfepXanHa KHCHIO 3 ripores
NEPOKCHAY T BOAK; KHCHIO 3 BOJHEM, BYIJICLIEM, CIPKOIO, Mart{icM, 3amion,
MLLLO, MCTaHOM, IIPOICH CYbDIAOM.

- Mopiswosamu  Gizuani T2 XiMi9HI BIBCTHBOCTI HeMmeTalis, OKCHIIB
HCMCTATIMHHX CACMCHTIB; BIACTHBOCTI BOAHHX PO3YHHIB MIPOreH XJIOpHAY,
rizporeH cynspiny, aMoHiaxy.

Xapaxmepusyeamu  wemeranw, ixmi  $iBWTHI  BAACTHBOCTI  Ta
3aCTOCYBAHHA; 3ACTOCYBAHHMA ripored Xjopuay, riapored cyasdiay,
amoHiaky; Oi3Huni Ta XiMiyMi BAACTHBOCTI HITPATHOT | KOHIEHTPOBAHOL
cynbhaTHoi KHCAOT (B3acMOMIA 3 MaruieM, IHHKOM, MIAMO0); XiMi4Hi
BJIACTHBOCTI KHCHIO; NPAKTHYHY 3HAYY LICTs ABKILA ancopbuil, ancopbuiitny
INATHICTH AKTHBOBAHOIO BYI/UIA T AHANOIYHHX JIIKApCHKHX NPENaparis.

Oyinioganu  GIONOFIMHE  3HAYCHHA HANBAKMHBILIMX  HEMETANIYHHX
(Oxcurcny, Hivporeny, KapGony, ®ocdopy, ranorcHis) ciaeMenTis;
IHAYCHHA KHCHIO B XHTTCAISILHOCTI OPraNi3MiB; 0300y B aTMOc(epi.

Bucaoemosamu cyONcenns WOAO 3ACTOCYBAHHA O30HY, €KOJIOTITHMX
HaCNiAKIB BHKHAIB B atMocdepy oxcuais KapGouy, Hitporeny, Cynsdypy;
KHCJIOTHHX JOLIIB, MapHHKOBOTO edekTy.

Obipysmogysamu 3HAYeHHA AIOTPONHKX NEPETBOPEHD; 3ACTOCYBAHHA
KHCHIO.

Hoeodumu NpaKTHHHY IHAYYWHCTE HOMETANB Ta CRONYK HEMETANIMHHX

CIEMEHTIR,




2.1.2.

- 3ar asui BLLOMOCT!
npo MeTanivHi

CEJIEMEHTH Ta METANH

3aranpHa ' XAPAKTCPHCTH  TaclaEamib
enementia (Micue y nepiozuuniin cueremi,
0CO0NKBOCTI ENCKTPOHHOT BY0BH ATOMIB).
Diznuni BIACTHBOCTI METRIIB, JANCKHICTE
Bl IxHBOI Oynosm. Amomisiin 1 3anizo:
diznuni 1 XimiuHi  BAACTHBOCTI.
Halisaknupiwi cnonykd AmoMiniio ta
@epymy. 3acrocyBaHus MeTalis Ta IXHIX
cnnasis, Pan axtuenocti metanie, Cysachi
CHAIKaTHI METEpiaH. Minepanssi
noGpusa. [ToHsTTs NPO KHCNOTHI Ta yRHI
rpyHTH. Bionoriune 3HAYCHHS METamiMHMX
I HOMCTANIMHHUX CACMCHTIB,

mmm 1

Craaoamu pmnsmm. WO MIATBEPIKYIOTH BIIHOBHI BAACTHBOCTI Me'ramn,
30KpeMa AmMOMiHIIo 1. 3ami3a (peakuiii 3 HemeTanamu, BOAOKD, KHCAOTAMH i
CONAMH B PO3YHHAX).

Hopiewosamu $iswani 1a XiMiuHI BracTHBOCTI MeTatin (amoMiHi#i i
3a0i30), OKCHAIB MeTaNiYHuX enementis; ocnos (rimpoxcuais Harpilo i
Kansuio).

- Xapaxmepuzysamu metan, ixHi Giznyuri BIACTHBOCTI T2 3CTOCYBAHHR (Y
TOMY WHC/ CNJaBiB. METaNiB), 3acTocyBaHHs riapokcuais Harpio i
Kansuiwo.

Oyinosamu  Gionoriune 3xascsns meraniynux  (Kansuio,
Harpito, Marsiio, @epyMy) e1eMeHTIB.

Hoeodumu NpaxTHIHY 3HAYYWICTL METAMB 1 CTOAYK METAMIYHHX
€JIEMEHTIB.

Kaniio,

2.2, OcHOBHI KJACH HEOPTAHITHHX CIIOJYK

22.1.

Oxcnan

Busnauenns, cknax i HoOMeHknatypa,
xnacudixkauis OKCHIB, XIMIHHI
BIACTHBOCTI  COJICTBOPHHX  OKCHIIB,
cnocobu oiepanHa OKCHITIB.

Hazusamu - oxCHAM 33 CYYACHOK)  HAYKOBOK  YKPaiHCBKOIO
HOMCHKJIATYPOIO 32 IXHIMK XIMIYHUMH GopMynamu.

Pospiznamu weconetsopri (CO, N;O, NO, Si0) # conersopri OKcHIH
(kncnoTHi, ocHosHi, amdorepni),

Cxradamu  XiMiuei  QOPMYIH  OKCHIIB, pIBHRHHA peakuii, axi
XBPaKTEPH3YIOTL XiMi4Hi BAACTHBOCTI CONETBOPHHX OKCHAIB (B3aemMolis 3
BOOIO, OKCHAAMM, KHCAOTaMM, Ayramu), cnocobH ONEPKAHHR OXCHIIB
(B33€EMOMIA NPOCTHX i CKAAAHMX PCHOBHH I3 KHCHEM, PpO3KIANAHHA
HEPOIYHHHKX OCHOB, ACSKHX KHCIOT i CONEH M 4ac Harpisanns).

NMopiewosamu 33 XIMIMHHMH BIACTHBOCTAMH OCHOBMI, KHCIOTHI Ta
amboTepni (Ha npukaanax oxcuaie Luaky T2 AMOMIHIO) OKCHIH.

Xapaxmepuzyeamu Gisnani BIaCTHBOCTT OKCHIIIB.

Buswavamu dpopMynu OXCuaiB cepen GopMyn Cnoayk iHMX BHBYEHHX
KJ1acis,

BuskaucHns (3arazpHe T2 3 mOrasgy
CNEXTPONITHYHOT  Jaucowianii), cxnagy i
HOMCHKAaTYpa, KnacHQiKamis, XiMiumi
BJACTHBOCTI NIYTIB Ta HEPO3YHHHHX OCHOB,
cnocobH 0epKAHHA OCHOB,

Hazusamu  OCHOBM  3a  CYYacHOK)  HAYKOBOK  YKPAIHCHKOIO
HOMCHKIATYPOIO 3a IXHIMH XIMIYHIMH GopMmynamu.

Pospizusmu pozannui (1yrH) T2 HEPO3UHHHI OCHOBH.

Crxradamu  XiMiuni  QopMyNH  OCHOB, PDIBHAHHA  peaKuii, AKi
XapaKTePHIYIOTE XiMiuHI BRACTHBOCTI JYTiB (B32€MOAIX 3 KHCAOTHHMH
OKCHJIAMM, KMCAOTEMH Ta COJAMH B PO34YHHI) Ta HEPOIYMHHHX OCHOB

(B33€EMOJIIA 3 KHCIOTAMH, POIKAAAAHHA MiJ %ac HArpisaHs), Ccnocobn




OLEPAAHNA JIYrin (B32CMOLLL NYXHUX 1 NYKHOIEMEALHUX (KpIM Maryii)
METANIB i3 BOAOKD, OCHOBHKX OKCHILIB JIYKHHX i yAKHOZEMENBHHX CEMCHTIB
13-BOO0I0) # HEPOIUHHHMX OCHOB (B3AEMOIA CONEH 13 IyraMH B pO3HMHI).

Ilopiswiosamu XiMiuli BIACTHBOCTI PO3IYHHHHX (NYFiB) | HEPOIHHHHMX
OCHOB.

Xapaxmepusysamu Gpi3sdni BIACTHBOCTI OCHOB,

Busnavamu. dopmynu ocHOB cepea GopMyN CONYK iHUWIHX BHBYCHHX
KJ1aciB.

223.

Kucnoru

Buanavenns (3aranese Ta 3 norasay
CNEKTPONITHYHOI ' AMcouianii), cKnam |
HOMEHKNATYpa, xnacHdixauis, XiMisHi
BJACTHBOCTL, CHOCOGH OIePKaHHA KHCIIOT.

Hasusamu  kMCROTH - 33 CYYacHOI0  HAYKOBOK  YKPAIHCBKOK
HOMEHKIATYPOIO 32 IXHIMH XIMIYHKHMH dopMynaMu.

Po3spizuamu xucnotd za cxaagom (okcureHosmicHi, OG€IOKCHreHOBI),
OCHOBHICTIO (QUHO-, JIBO-, TPHOCHOBHI), IMATHICTIO N0 ENEKTPOMITHYHOT
aucouiauii (cuasHi, cnabki).

Crkradamu  Ximivut  QOPMYTH  KHCIOT, DIBHSHHA  peakuifl, 2Ki
XapaKTepH3ylOTh XiIMIYHI BJACTHBOCTI KHCIOT (B33EMOJMIE 3 METANAMM,
OCHOBHHMH Ta AMQOTCPHHMH. OKCHAAMH, OCHOBAMH Ta aM(pOTEPHHMH
TIAPOKCHAAMH, CONAMH) Ta cnocobH iX ofcpXaHHA (B3ACMOMIN KHCIOTHMX
OKCHJIIB I3 BOJIOIO, ICAKHX HEMETATIIB i3 BOAHEM, CONCH i3 KHCAOTaM#K).

. Xapaxmepusysamu Gi3nuni BIacTHBOCTI KHCIIOT.

Busnavamu dopmynn kucnor cepen GopMyn CoNyK iHITHX BHBUCHHX
KNAciB, BANCHTHICTE KHCAOTHONO 3aNHIIKY 33 GOPMYI0I0 KHCIOTH,

llpoznosyeaimu  MOXAMBICTL nepebiry XiMiuwux peakuif xucnor 3
MCTA/IAMH, BHKOPHCTOBYIOUH DAL AKTHBHOCTI METANIIB.

224,

Coni

Buanasenus (zaranpHe Ta 3 nOrasay
CNCKTPONITHYHOT  Aucomiauil), cknag i
HOMEHKNATYpa, Knacudikauis, XiMiusi
BJIACTHBOCTI, cnocobn ofepKaHHA
Cepeanix Ta KHeanx conedf, IX nomMpenns
B nipupoi. [ouaTTs mpo koperkicTs Boau
Ta cocobH 11 yCyHEHNA.

Hasugamu cepeani Ta Kuci COJll 38 CYHacHOIO HAYKOBOK YKPaiHCLKOKO
HOMEHKAATYPOIO 38 TXHIME XIMIMHUME (OPMYIaM#; BHIH HOPCTKOCTI BOIH
(rHmuacosa, abo kapboHaTHa; NOCTIHA, 3araibHa).

Pospizuamu 3a CKIanoM cepeliii Ta KHCTi coni,

Cxnadamu xiMiuHi -GopMynH cepelHix Ta KHCAMX COneH; PIBHAHHA
peaKuiii, AKI XapakTepH3YIOTh XIMIYHi BAACTHBOCTI cepeHix (Blaemoaia 3
MCTaNaMH, KHCIOTAMH — XJIOPHAHOK, CYALDATHOW, HITPATHOIO, AYTaMH,
COIAMH B PO34HHI) TA KHCIMX (B3aEMOMIA 3 KHCHOTAMH —— XJIOPHAHOIO,
cynedarHOIO, * HITPATHO, AyraMW, TepMiuHMii posknan kapGowartis |
ritporenkapbonaris) coneil, cnocobm oncpxanHs cepeaHix (Baaemouis
KHCJIOT I3 MCTaNIaMH, OCHOBHHX OKCHIIIB i3 KHCIOTAMH, KHCIOTHHX OKCHIB 3
NYraMH, OCHOB i3 KHCIOTamM, cosieH i3 KHCIoTaMu, conell 13 nayramm,
KHC/IOTHHX OKCHIOIB 3 OCHOBHHMM OKCHMIAMH, CONCH i3 COonaMM, concit i3
MeTanamu (peakuil 3aifCHIONTS y PO3YMHAX), METANis i3 HeMmeTamamhu) T4




KMCANX . (B38EMOMIA CCPC/IHIX conclt 3 KHCAOTAMHM) COned; YCYHEHHS
KOPCTKOCT] BOJM.

Xapaxmepusyeamu §i3nHi BAACTHBOCTI CONEi.

Busnavamu dopmynu cepeanix Ta kucaux coneit cepen popMya cnoayk
THUIKMX BHBYCHMX KJIACIB,

Tpoznozyeamu  moxamBicTs mepebiry XimivHux peakuifi cosefi 3
MCTaNaMH, BUKOPHCTORYIOUH PAX AKTHBHOCTI METANIB.

H0600umu ynaue Koperxoi Boan Ha noOYTORI NPHAANH | KOMYHIKaLLii.

2.2.5.

AMGOTEPHI COAYKH

Spuie amoTepHOCTI. Ximivri
BIACTHBOCTI, cnocobn OJIepAHANNA
anchpoTePHIX OKCHIIB | TIAPOKCHAIB.

Hasueamu amdortepni OKCHAM i TiPpOKCHAN 33 CYYACHOK HayKOBOIO
YKPATHCLKOK HOMEHKAATYPOO 3a IXHIMH XiMivsHnMK GopMyaamH.

Paozpiznamu ampoTepHi OKCHIH | TUIPOKCHIN Cepet IHIMX HEOPraHiTHHX
CHONYK 33 IXHIMH BISCTHBOCTAMH,

Cxaadamu xiMiusi GOpMYNIH OKCHAIB 1 TiIPOKCHAIE AJFOMIHIIO T2
LKy, piBHAHHS peakuill, SKi XapakTepu3yloTsh IXHi XiMIUHI BARCTHBOCTI
(B3acMOZin 3 KMCHOTAMM, JIyramMu (B pO3HMHI Ta M 4ac CIUIABIAHKA) T4
Cr10COGH OAepKAHHA (B3AEMOJTIA CONCH WHX CACMEHTIB 13 J1yraMi B PO3UHHI).

Xapaxmepusysamu nowstrs  amporepHocti, $izuunl  BIACTHBOCTI
OKCHJUB | MAPOKCHAIB AJIOMIHII0 Ta LIMHKY.

22.6.

TeHersyni 38" A3KH MK KIACAMH HEOPraHiTHHX CIIOMYK

Cxradamu piBHAHHA Peakuifi Mi¥ HCOPraHIMHHMH CIOAYKAMH DPi3HHX
KJIaCiB.

lopisnosamu  XiMiMHI  BAAaCTHBOCTI
amMpoTepHHX riIPOKCHIIB, coneH.

Yemanosmosamu 38 03KH MK CKARIOM | XIMIYHHMH BAACTHBOCTAMH
OKCHIIB, KHCAOT, OCHOB, amMpOTepHMX IiAPOKCHIIB, coefl; FeHCTHHHI
3B°ASKH MIX NPOCTHMM i CKAAAHMMM PCHOBHHAMHM, OKCHIAMH, OCHOBaMH,
KHCNOTaMK, aMOOTEPHHMH MAPOKCHAAMH, CONAMMH.

Obrpynmosyeamu  3alCKHICTE  MIX  CKIAZ0M, BIACTHBOCTAMH T3
3ACTOCYBAHHAM OKCHJIIB, OCHOB, KHCJIOT, aM(OTEPHHX TAPOKCHIB, cone.

OKCHIIB, OCHOB, KHCJIOT,

3. Opraniuna ximis

3.1

TeopeTH4Hi 0CHOBH
OpraHiyHol XiMii

Hafteaxcnusiurni CIICMCHTH-OPTaHOTEHH,
0OTaHIYHI  CHIONYKH;  NpHpoOAHI  Ta

1 oprasivyui CTIOMYKH,
Oy/10Ba OprasiuHKX CROAYK.
oH-KapboHoBsi 38 s3ku y
(IYHHX CNONYK: NPOCTHH,
iiinni. Teopia Gynosu

Hasueamu opraniyni  cnonyku 32 cTpyxtypHume  Gopmynamy,
BHKOPHCTOBYIO'WH CHCTEMAaTHYHY HOMEHKIATYPY.

Hasodumu rpuxiadu OPraHiqHmMx Ccnonyx i3 NPOCTHMH, NOABIAHHMH,
norpidunmu  KapGou-KapGonosumm  38°s3Kkamu;  romonoris  pisuux
IOMOJIOTIMHHX PAAIB  BYI/ICBOAHIB T2 OKCHI€HO- 1 HITPOMCHOBMICHMX
OPraHiHHX CIOAYK PI3HHX KJIaciB, CTPYKTYPHHMX 130MepiB NpCACTABHHKIL
PI3HHX FOMONOMIMHHX PAMIB BYFIEBOAHIB T4 OKCHICHO- | HITDOTCHOBMICHHX




‘4 opraniyuux  cnonyk.  Homenxnarypa
OpraHi4HKx cnonyk. . Kaacudixaiia
OpraHiuMMx . cnodyk- .3a  Oynosowo.
KapbOHOBOIO  NaHWOra | HasBHICTIO
XAPAKTEPHCTHHHMX (bynsaionambmx)

pyn.  Ssume  romonoril;  TOMONOrH,
TOMOJIOTIYHNH PAJ, TOMOJIOTIYHA PisHMUA.
Knack opraniyuux cnonyx. 3aranesi
GOpMYNIH rOMONOTIYHKX  PRAIB | KIACIB
OpramiyHuX cnonyx. Seume izomepii,
130MCPH, CTPYKTYpHA i30Mepis. Biacmunii
BIUIHB ~ aroMis  abo rpyn aromis y
MOMEKYJIAX OPraHi4HHX CTIONYK.

opraiivHHX COAYK PIIHHX Knacis.

Pospisngmu 3a XapaxTepMHMHM O3HAKAMM HEOPraHivuHi # oprasiysi
CNOMYKH, NPHPOAHI TA CHHTETHYHI Opradiuni CHOAYKH; OPraHivHi CHoAYKH
33 AKICHHM CKJIA0M: BYIJICBOAN, OKCHI€HO- | HITPOrCHOBMICHI PEHOBHHK,
npocTril, noasifuni, norpiitnuit KapSon-KapGonosi 38’83ku; romosorivui
PAK | KNACH OPraliYHHX CONYK; CTPYKTYPHI I30MEPH NEBHOT PEHOBHHH.

lopiewoeamu xosanestii  KapGon-KapGonosi 3p'asxku y Mojexynax
OPraHi¥HMX CHOAYK: ~ NpocTWii, mnoasiiinmil, noTpikumii; Oyaosy |
BJACTHBOCTI CMIOJYK 3 Pi3HHMH XapaK TePHCTHYNHMH IPYTaMH.

Kracugbixysamu oprasismi cnonykn 3a Gyaosoio kapboHoBOro naHmora
Ha HACHYCHI BYT/ICBOMHI (RNKaHM), HEHACHHCH] BYT/ICBOMI (anKeHH, ANKiHK),
apOMaTHYHI BYT/ICBOJHI, 34 HAABHICTIO XapaktepucTHunnx (hyHKuioHaNs-
HHX) TPyn cnuptH, deHon, atbaerian, KapOOHOBI KHCIOTH, CCTEPH, AMiHH,
AMIHOKHCJIOTH.

Busnavamu waihipasameimi enementu-opranorens (C, H, O, N, S, P);
TOMOJIOTH BYIJICBOAHIB Ta  IXHIX TOXIAHMX; 130MEPH 3a CIPYKTYPHHMH
dopmynamn.

- Cxkradamu cTpyXTYpHi GOPMYIH OPraHivHHX CIIONYK 38 Ha3BaM¥ 3riJHO
3 CHCTEMATHYHOK HOMEHKIATYpPOIO.

Vemanoswosamu BIANOBIAHOCT] MiX MPEACTABHAKAMH TOMONOITYHHX
PANIB T2 IXHIMH 3araibHuMu GOPMYNaMH, KNAaCAMH OPraHiMHHUX CONyX T4
IxniMu  xapakrepueTiunumy  (QyHKUIOHANBHMMU) TPYNAMH;, BIAMIHHOCTI
MiXK TOMOJIOraMH 38 KiABKICHMM CKIafoM, izomepamu - 3a Oynosoiw
MOJIEKYIL.

Toscnioeamu 3aNeXHICTs BAACTHBOCTEN PEHOBHH BiA ckaaay i Gyaosu
iXHIX MOJNEXyN HA OCHOBI MOJOXCHB Teopil GynoBM OpramiuHHX CTOMYK;
CYTE CTPYKTYPHOI i30Mepil.

Xapaxmepuszyeamu cyrs Teopii 6y A0BK OpraHidHHX CMIOMYK,

Ananizysamu peaxuifisy 3NaTHICTL OPraHivHMX CHOAYK i3 PiIHHMM
THNAMH 3B'A3KiB; XiMiusy GyaoBY OpraMidHMX CRnoOJNYK, BHKOPHCTOBYHOUH
OCHOBHI 10I0XKCHHA TCOPiT GY0BH OPraHiHAX PCHOBHH.

[Ipozrozyeamu peakiliiiny 34aTHICTL OPraHiYHHX CHONYK, BHXOPHCTO-
BYIOYH NOHATTS NPO BIaeMuMi BIUIHB aToMis abo rpyn aToMiB ¥ MONCKYIaxX.

Pobumu suckosxu mMoae BAACTMBOCTEH PCHOBHMH Ha OCHOBI IXHLOI OY-
NOBH | wono OyN0BK PEHOBHH HA OCHOBI IXHIX BAACTHBOCTCH, a TAKOX Npo

1 GaraToOMariTHICTh OPraHiHUX CNOAYK Ha OCHOBI Teopil XiMiuHOT Gy A0BH.

3.2. By

racsoami




3.2.1.

© 0 ANIKaHH

3aransna opmyna-- anKaHie,
HOMEHKNATYpa, CIPYKTYypHa . - i30MCpis,
Oynosa wmonexyn, ¢isuyni Ta  XimiwHi
B/IACTHBOCT, cnocobu ONEPHAHHA,
3ACTOCYBAHMS.

Hazusamu 3aransiy QOopMyny ATKaHIB, NPEACTABHHKIB FOMOIOrYHOrO
pany cknany CHe = CyHiz 332 CHCTEMATHYHOKO HOMCHKIIATYPOIO,

Cxradamu -MONEKyNApHi, CTPYKTYPHI Ta HamiBCTPYXTYPHI opmysH
ankaHiB Ta IXHIX i30oMepis 32 Ha3BOIO CMONYKH; PIBHAHHA peakui, wo
XapaKTCpH3YIOTH XiMiYHI BIACTHBOCTI ankaHiB (ropims, vepmivHul
PO3KNAM, 130MEPHIALIA, FAIOICHYBAHHSR), OACPAAHHS ANKaniB (TIAPYBAHHAM
ANKeHiB, anKixis).

Poszniznasanu CTpYKTYPH] 130MCPH MPEACTABHHKIE TOMONOTTHHOIO PRIy
ANKAHIB.

lopisenogamu Gynory Ta BIACTHBOCTI MCTaHY Ta #Oro roMOJIOTIB,

Obrpynmosysamu 3aneikHicTs MiX arperatiuM cradom (3a 20-25 °C),
TCMMCPaTYPaMH NAABACHHA | KHMIHHA @IKaHIB Ta TXHIMM BUIHOCHMMH
MOJICKYISPHAMH  MacaMH | OYI0BOIO MOJEKYN;, 3MaTHICTH AIKAHIB 110
peakuiit 3aMilnenHs; 3aCToCyBaHHa ANKaHis (NATHBO, NANLHE, POIUHHHHKH,
OACPKAHHA CAXI, BOAHIO, TRIONEHOANKAHIB) IXHIMH BIACTHBOCTAMH.

Vemanoamosamu 38's3xu Mk cknajioM, Gy10Bo, BIaCTHBOCTAMH T2
JACTOCYBAHHAM ANIKaHIB, IXHIM BIAMBOM Ha JOBKLULIA.

322

AnKenu

3aranena hopmyna. anKeHiB,
HOMEHKIATYpa, *. CTPYKTYpHA  i30Mepis,
Gynosa Monexyn, XIMi4HI BAACTHBOCTI T4
crocobH OfePKAHHA CTCHY, 3aCTOCYBANHA.

Hasusamu. ankeHy 32 CHCTEMATHYHOKX HOMEHKNATYPOIO Ta IXHIO
3araneny Gpopsmyny.

Buswavamu cipyktypHi izomepu ankcHis 3a Gynomow kapSGoHOBOMO
JRMIIOTA, POITAIYBAHHAM NOABIAHOTO 38 A3KY.

TMoxcrioeamu cyTh CTPYKTYPHOI i30Mepil ATKCHIB,

Posniznacamu CTPYKTYpPHi i30MEPH NpPeACTABHHKIB TOMONOTIMHOTO PRAY
ANKCHIB.

Cxkradamu Ha OCHOBI 3arabHOT QOPMYIH MONEKYAAPHI, CTPYKTYPHI Ta
HaMiBCTPYKTYPHI GOPMY NI anKkeHin; piBHAHKA peaKiiii, 10 XapaKTepH3yoTh
XiMiYHI BIACTHROCTI €TeHY (MACTKOBE Ta MOBHC OKMCHCHHA, NPHCAHAHHS
BOAHIO, TANOTCHIB, TUIPOrCH TanOTCHULIB, BOAM; noAiMEpH3auis) Ta
ONCpKAHHA  eTeHY  (meriapyBaHHAM  eTaHy, TiAPYBRHHAM  CTHHY,
NETIIPATALICIO eTAHONY).

3acmocosysamu 3naunsg ana Bubopy criocoly BHABACHHS AIKeHiB.

Vemanoenosamu 38's3ku Mix OyZoBOI0 T2 3JaTHICTIO ANKEHIB 0
peaxilif NpHCAHAHHA.

Obipynmosysamu  3acTOCYBAHHA
(OfepXKaHHA eTaHoNY, NONICTHACHY).

anKkeHiB  IXHIMM - BIACTHBOCTAMH

ANKIHIB,
i3oMmepis,

popmyaa
CIpyKTypHa

Hazueamu ankiny 3 CHCTEMaTHYHOIO HOMEHKNATYPOKO T2 IXHIO “aranbHy
Gopmyay.




Gynosa monskya. Ximiuni sracTHsocri 1a| .

cnocobu OAepKAHHE CTHHY, 3aCTOCYBAHHA.

Buswawamu CIPYKTYPHI 130MEPH anKinie 3a OyaoBcO kapbOHOBOIO

NaHLIora, PO3TAIYBAHHAM NOTPIAHOro 38’ A3KY.
). —iIlogcwiosamu cyTh CTPYKTYpHOT i3oMepiil ankiuis,

Craadamu MONEKYNSpHi, CTPYKTYPHI Ta HaniBCTPYKTYpHi GOpMynH
AnKiHIB; PIBHAHHA PeaKuifi, WO XapaKTepH3yIOTh XiMIYHI BJACTHBOCTI ETHHY
(NpHEAHAHNA BOAMIO, FATONEHIS, MAPOreH ranoreilis, BOIH; TPHMCPHIALIA

.| eTuny, YaCTKOBE OKMCHEHHR) i NOBHE OKMCHEHHS WIKIHIB, NPOMMCIOBI TA

naboparopHi cnocobu OfCPKaHHA CTHHY: JACTApPYBaHHAM €raHy, CTeHY,
riAPONIIOM KAABIIH AUCTHACHIAY, TEPMIYHHM PO3KIANAHHAM MCTAHY.
3acmocosysamu swanns ans suGopy ¢nocoby sBHABNCHNS aNKiHIB.
Ilopiemosamu  peakuiiiny  3JatHicTs eTedy | €THHY B peaKuisx
NPHEAHAHHA.
Vemanosmosamu 38' 530k MiX GyZ0ROIO Ta 3MATHICTIO CTHHY JI0 PeaKIlii
NPHEJHAHHA,
Obipynmosyéamu 3aCTOCYBAHHA €THHY (ra30Be PI3aHHA | 3BapIOBAHHA
METanig), 3yMoBneHe Horo BIacTHBOCTAMH

3.24. ApomaTHuni 3araneHa QopMyna apeHiB rOMONOTIYHOIO Hasusamu saransiy Gopmyny apoMaTH4HHX BYTACBO/HIB.
syrnesonni. Bensen | pany:  Gewseny. . Bysosa  monexynw, Po3piznamu HEHACHYCH] TA APOMATHYHI BYTNICBO/HI.
BJAACTHBOCTI, cnocobu oaepwauna | . Iopiswosamu 38’ a3xn Mk atomamu KapGony B monckynax Genseny ta
Genseny. anKaHia | ANKCHIB, peaKuidHy 3AaTHICTE GeH3CHY, ANKaHIB, AIKEHIB 1 AIKIHIB
¥ PCAKIliAX 3AMILICHHA Ta OKHCHCHHA; GeH3eHY, ATKCHIB | ANKiHIB ¥ peaKilisx
MTPHETHAHHA.
Cxaadamu MONCKYNSPHY Ta CTPYKTYpHY dopMynn GenseHy; piBHAHHS
peakiiif, W0 XapakTepH3ylIoTh XiMiuui Baacrusocti Oenseny (ranoreny-
BaHHK, TiAPYBaHHA, TOpiHMA), ofepxanHs OeHleHy B NPOMHCAOBOCTI
(KaTaniTHYHe JeriipyBAHHA H-FEKCaHy, TPHMEPH3allis eTHRY).
325. | lpupoani mxepena | [owsperns  BYriepoaHis y npupoai. Toscnwsamu cyTs npolecy NeperoHkH HadTH,
pyrncsoauis Ta ixus | [Ipupoannit ras, nadra, xam'sue syrinna — Crkaadamu piBHAHHA peakuiif, mo BiaGYBAIOTHCA MiJ “aC CHAMIOBAHHA
nepepobka NpHPoaNi aepena BYIICBOAIHIB. | MPHPOIHOTO Ia3y.
[eperonxa HagTH. Byrnesoanesa Pospisuamu peaxuii, Axi BinbysaloTscs NIl YA TEPMIYHONO POIKAANAHHS
CHPOBMHE W OXOpOHA  JOBKINNA. | BYINEBOJHIB,

3acTocyBanNs BYIeBOAMIB.

Vemanosaosamu 38’83k MK CKIaoM, OyI0BOIO, BAACTHBOCTAMM |
JACTOCYBAHHAM BYT/ICBOANIE.

3.3. OxcurenoBmicHi OprasivHi cnoayks

33.1. o - /Canp e paKTEpHCTHYHA (bynkuionansua) Hasusamu 3aransuy dopmyny ta xapakrepuctvuny (dynkuionasisny)
S 31 "5;‘590 yna cnmpris.  Hacwuen!  ofHoaroMHi | rpyny: cnupris; 0HOATOMHKI HACHYCH] CIMPTH | IIIUEPON 14 CHCTEMATHYHOKO
Nt . !




COMPTH:  3aranbla T4 CTPYKTYPHI
dopmyan, CTPYKTYpHa . :  i3oMepix,
CHCTEMATHYHA  HOMEHKJATYpa, - XiMiumi

snactHsocti. Boawesnit 38's30K, #oro
BIHE Ha (i3M4Hi BIACTHBOCTI: CAMPTIB.
Onepxanun  eranony. [aiuepon =K
Npe/CTABMMK  GaratoaTOMHHX  CIHPTIB.
XiMi4H] BAACTHBOCTI, AKICHA PEAKUif Ha
GararoaToMHi CHPTH.

——

HOMEHKNATYPOIO,

Pospisiamu  OAHOATOMHI  HAcHMCHI  COMPTH  NOMIX  IHWMX
OKCHIEHOBMICHHMX < OPTaHiSHMX CHONYK 3@ 3aransHOl0 Ta CTPYKTYPHOKO
dhopmynamu,

Buznayamu cTpyKTypHi i30MEpH OJHOATOMHWX HACHYCHHX CITHPTIB 3a
Oy10B010 KapOOHOBOIO NAHINONA, PO3TALLYBAHHAM TiJAPOKCHIIBHOI IPYNH.

Kracugpixyeamu cnupm. 3a KUIBKICTIO TIAPOKCHIBHMX TpPyN: OAHO- i
OararoaroMui.

Cxradamu monexynsphi, CTpykrypui QOpPMYNH CHMPTIB;, piBHAHHA
peakuifl, WO’ ONMCY!OTE XIMIMHI BAACTHBOCTI HACHYCHHX OAHOATOMHHX
CIHPTIB (NOBHE | YACTKOBC OKHCHCHHS, ZICTIAPATALIA, BIAEMOIIA 3 NYKHHMH
METANAMH, TAPOTeH TanoreHiaamM, ccrepudikauis), raiuepony (nosHe
OKHCHEHHH, BIAEMOAIN 3 AYKHHMM MCTATAMM, BHUIMMH HACHYCHHMH Ta
HEHACHYEHHMH KapOGOHOBHMH KHCIOTAMH), OAEPAKAHHA IAILEPONY NYKHHM
riaposizoM (OMUACHHAM) XKHPIB; cliocobn ofepkanHa eranony (rigparaiieo
ereny, GpepmenTaTHENMM GPOIHHAM FAIOKOIH).

Xapaxkmepusyeamu cxnap i GynoBy MONEKYN OMHOATOMHHX HACHYCHHX
COMPTIE, XIMi4HI  BAACTHBOCTI OAHOATOMHHX HACHHEHHX CIOHPTIB |
IAILEPONY, CNOCobH ONCPRAHHR €TAHONY.

Hoplewoeamu (isnuni BracTHBOCT] (TEMNEPATYPH KHIIHIA, POIYHHHICTS
Y BOI) OAHOATOMHHX HACHYCHHX CIMPTIS | BIAMOBIAHHX AIKaHIB, METaHONY
i eTaHoMy; @KTHBHICTH OAMOATOMHMX HACHYEHHX COHPTIB, BoaW |
HeOPTaHIYHHX KHCROT y peaKkuisx i3 JAyXHHMH Metanamu; Oynosy i
BIACTHBOCTI OIHOATOMHHX HACHYCHHX CIIMPTIB i peHomy.

3acmocosyeamu  swanns  ang subopy  cnocofy  BHRBICHHS
Gararoatomuux cnuptie (B3aemomis 31 ceixoocamkenum  kynpym(ll)
FPOKCHAOM).

lpozrozyeamu XiMiuHi AIACTHBOCTI OAHOATOMHHX HACHHYEHMX CIMPTIB i
raiuepony H4 OCHOBI 3HAHB NP0 BAACTHEOCTI  XAPaKTCPHCTHYHHX
(pyHKuiOHATEHHX) FPYyN.

Obipynmosyéamu  3acToCyBanHa  eTawony (ozepxawus  eranonoi
KHCAOTH) Ta Meranony (oaecpaanus meramamo (opmansaeriny) ixeimm
BIIACTHBOCTAMM.

Vemanoawosamu  npuYHHOBO-HACHIAKOB]
OYIOBOIO, BIACTHBOCTAMM,
CNUPTIB i raiLepony.

Pobumu 6ucnosxu 11040 BNACTHROCTEH OAHOATOMHHX HACHHCHKX

I8'AIKH MK CKJIANOM,
JACTOCYBAHHAM  OHOATOMHHX HACHYCHHX




crupTis i raidepony w»a mniacrasi ixusol OGygosm T2 npo . Gynosy

OAHOATOMHMX HACHYEHMX .COMPTIE | raiuepony Ha mnigcTaBi  ixXHIX

'BIACTHBOCTEH Ta HA OCHOBI Pe3yNLTATIB CHOCTEPEKEKD.

Yesioommoeamu  wiacmo3n’'a30K  cknany, OyaoBd, BIacTHBOCTCH,
3ACTOCYBAHNSA OAHOATOMHKX HACHYEHHMX CIMPTIB I CAILEpONY.
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Menon

Gopmyna ¢enony. Cxknax "1 Oygosa
MOJIEKYH denony;. BNACTHBOCTI,
JACTOCYBAHHA.

Cxuadamu MONCKYNSpHY, CTPYKTYPHY dopmyan ¢enony; piBHEHNA
peakuid, mo BiaoOpaxaloTe XiMiuni wnacrueocTi eHomy (peakuii 3a
YHACTIO MAPOKCHIBHOT TPYIH — B3AEMOIA 3 JYXKHUMN METAIAMM, JYTaMH);
peakuii 3a yyacTio GEHICHOBOIO KiNTbUA — B3REMOZIIS 3 GPOMHOI0 BOACID).

Iopisnosamu Gynosy i BIaCTHBOCTI OIHOATOMHHX HACHYCHUX CIHPTIB i
tdenony; snaruicTs Oenseny i denony 10 peaxuii samMimenns.

Vemanosrosamu  npHUMHOBO-HACHIAKOBI  3B'R3KM MK CKJanoM,

-OynoB010, BHACTHBOCTAMK, 3aCTOCYBaHHSM deHony.

. 3acmocogysamu 3nanua qns BuGopy cnocoly BusBackHHz QeHoay
(B3aemomia 3 DPOMHOIO BOAOKD).
llpoznozyeamu XiMiuni BAAaCTHBOCTI (HOMY HA OCHOBI 3HAHB MPO
BAACTHBOCTI XapakTePHCTHYHKX (PYHKUIOHAILHIX) rpyn.
... Pobumu sucnoexu oa0 sractupocTei denony Ha nigcrasi iioro 6ynosu
i npo. Gysosy ¢ewony Ha miacTasi MOro BAACTHBOCTEH Ta Ma OCHOBI
PE3yNbTaTIB CIOCTEPCKCH.

33.3.

AJIbJIEriIH

3aranena . Ta . CYpYKTYpHI  opmynH
ansaeripis.  Cxnan, - Oynosa -~ Mouekyn
anbACTIIB. ATBACTINHA XapaKTCPHCTHYHA
(pynkuionansna) rpyna, 1 BHIBACHHA.
CucremarHyHa HOMCHKJIATYPa | Qizuui
BIACTHBOCTI anberizis. XiMiumi
BJACTHBOCTI ETAHA/MIO, HOTO OfepKaAHHS.

Hazueamu 3aranpny Gopmyny Ta XapaxrepucTHuny (QyHKUOHATBHY)
TPYNY aibAerifiBb; AnbAeriiM 3a CHCTEMATHHHOK HOMEHKNATYPOIO.

Pospiznamu anpjenie 0OMIK IHIIMX OKCHICHOBMICHHMX OPTaHidHHX
CRONYK 38 3aranbHOIO Ta CTPYKTYPHOIO hopMynamu.

IMoacwoeamu  Brume  xapaxtepucTinygnol (pyHxuioHansHOT) rpynu Ha
diznunl 1 XIMIYHI  BRACTHBOCTI  ANBACTIAIB, BOAHCEOrO 3B'AIKY Ha
PO3HHHHICTS anbACTiNiB; (I3NYHI BAACTHROCTI CTAHAMK Y 3ICTABNCHHI 3
eTaHonoM (3a remneparypu 20-25 °C),

Hasooumu npuxradu ansierifis; 3acTocyBaHHs eraHamo (oaepaaHns
OLTOBOT KHCAOTH).

Craadamu MOICKYAAPHI | CTPYKTYPHI GOpMYJTH anbierijiip (33 Ha3naMH i
saraibHEMH  QOPMY/IaM¥M  BIANOBIAMMX TOMOJIOTIYHHX PAJIB); PIBHAHHS
peakiuifl, SKi ONHCYIOTH XIMIYHI BAACTHBOCTI CTAHANIOD (MACTKOBE OXHCHEHHA
I BUTHOBNCHHA), OJICPKAHHA CTAHAMO (KaTanlTHYHOIO TiZPATallicld ETHHY,
OKHCHCHHSM CTaHOAY).

Xapaxmepusyeamu XiMINHI BIACTHBOCTI €TAHAMO, CI'OCODH OACPKAHKA
CTRHAMO (KATAMITHYHOIO TiAPaTauicio eTHHY Ta OKHCHEHHAM eTaHony).




3acmocosyeamu 3nanua e sHOOpyY cnoccly BHABICHHA anbacriais 3a
AKICHMMH DEaKUifiMH: F3ACMONICIO 3 aMOoHiaunnM possmHoM aprearym(l)
OKXCHAY, CBDKoOCAKEHHM Kypym{IT) rizpoKcHaOM.

Vemawoenosamu  NpUIMHOBO-HACKIAKOBI 3B S3KH MK
ByN0BOIO, BAACTHBOCTAMH, 3ACTOCYBAHHAM L1hAETIAIB,

lpoznosyeamu XiMiuHi BIACTHBOCTI aNbAeriliB HA OCHOBI 3HAHL PO
RIACTHBOCTI. XapakTepHeTHumX ((hyHKIIOHANBHKX) TPy,

Pobumu eucnosku WOA0 BAACTHROCTCH AIBACIAIE A MIACTaBi IXHBOT
OyaosH i npo OyaoBY AIBACTIZIB HA MLACTABI IXHIX BAACTMBOCTERA Ta Ha
OCHOBI PCIYNBTATIB CIOCTEPEKEHE,

CKJIIANOM,
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Kapfionosi kncaormn

Xapaxrepucrnuna (QyHKLIOHANLHA) Fpyna
kapbonosux kucaor. Cxnag,  Oyaosa
MOJNICKYN  OHOOCHOBHHX = KapOOHOBHX
KHCNIOT,  3aralbHa Ta  CTPYKTYpHA
bopMyaIH, CHCTEMATHYHA HOMCHKIATYDA,
CTpYKTypHa = itomepis.  Knacudixauis,

BIACTHBOCTL, 3ACTOCYBAHHA KapOOHOBMX
KHCNOT. “Criocofn - ofcpKanns CTAHOBOT
kucnomi. Moumpenns kapOOHOBHUX KHCAOT
¥ HpHPOI.

QI 1)

!, A 5 \
P AA

Hasueamu 3aransny ¢opMyny Ta xapaktepucTuany (hyHxuionansHy)
rpyny KapGOHOBMX KHCIOT; HACHYCHI OAHOOCHOBHI KapboHOBI KMCHOTH 33
CHCTEMATHYHOK) HOMCHKIATYPOIO; METAHOBY # CTaHOBY KHCHOTY 33
TPHBIANBHHMH  Ha3BaMM; BHILI  KapOOHOBI KHCIOTH: HACHYEHI —
NaTsMITHHOBY, CTEAPHHOBY; HEHACHYEHY ~ OJIETHORY.

Hoscmosamu  srume  kapGoxcnasuol rpynu Ha diswuni i XiMiuni
BAACTHBOCTI  XapDOHOBHMX KMCAOT, BOAHEROTO 3B’A3KY Ha  Qizuuui
BAACTHBOCTI KAPOOHOBHX KHCIOT.

Khacughixysamu kapGoHOBI KMCA0TH 3a Gya080K KapbOHOBOrO NanIOra
(HacHYeHi, HEHACHYCHI), KUIBKICTIO KapOOKCHABHMX rpyn (0AHO-, ABOX-
OCHOBHI) 1 KUIbKICTIO aToMis KapGony B ixHiX Monekynax (muwHi, Buui).

Busnavamu cTpyKTYPHI 130MCPH HACHYCHHX OMHOOCHOBHEX KapOOHOBHX
KHCIIOT.

Cxradamu MONCKYISPHI | CTPYKTYPHI GOPMY/IH HACHYEHHX OAHO OCHOB-
HHX KapOOHOBMX KMC/IOT 33 Ha3BaMH i 3aranbHolo Qopmynow; hopMyaH
CTPYKTYPHHX 130MCPIB HACHYEHHX OJHOOCHOBHHX KapOOHOBMX KMCIOT;
PIBHAHHA peakuifl, o BiNoOpaKaoTs XiMiuMi BAACTHBOCTI KapOOHOBHX
KHCIOT (B3a€EMOAIR 3 AKTHBHHMM MCTANaMM, JIYTAMH, COJIAMH; CCTCPH-
dikaiis); oAepmanns eTaHOBOT KMCAOTH (OKHCHEHHAM ETANAIIO, ETAHONY ).

Xapaxmepuzyeamu XiMiYHI  BIACTHBOCTI HACHYCHMX OJIHOOCHOBHHX
kapbOHOBHX KHCJIOT, ciocobu OepKanHA eTaHOBOT KHCIOTH,

Obrpynmosysamu ~ 3naTHICTE  HMAYHX  HACHYEHHX  OAHOOCHOBHMX
KapOOHOBMX KHCAOT S0 CAEKTPONITHYHOT AMcoialil Ta Al Ha IHJWKaTOPH B
pO34YMHAX,

Jacmocosysamu 3nanns ans Bubopy cnocoby BHSBNCHHA XapOOHOBHX
KMCJIOT.

Hopiewosamu Ppiznani BAaCTHBOCTI (TEMNEPATYPH KHNIHHS, PO3HHHHICTE

ALy




Y BOAI) HACHYCHHX OAHOOCHOBHM® KapOOHOBEE KHCROT Ta BiAnoBinux |
ANBACTIZIE | OIHOATOMHMX  HACHYEHHX COMPER, KHCIOTHI BAACTHBOCTI
KapOOHOBHX KHCIOT ¥ MCKAX rOMONOrYNOrO PAW, & TAKOK ¥ 3iCTABACHHI 3
CIHPTAMH, PEHONOM | HCOPTAHIYHHMI KHCIOTANL
Vemanoswosamu  NPHYMHOBO-HACNIAKOBI W AIKH MK CKIAJIOM,
CICKTPOHHOK GYA0BOIO MOCKY, (QizHuHUMK | TMIYHHMH RIACTHBOCTAMH
OAHOOOCHOBNMX KapDOHOBHX KHCIOT; 3B'SIKE MiX OKCHICHOBMICHHMH
OPraHi“HUMK CIONYXAMH,
+. Mpoznosyeanu XiMI4HT BNACTHBOCTI OHOOCRBHHX KapGOHOBHX KHCIOT
Ha OCHOBI PO3YMiHHA BAacTHBOCTE XapGokcMmsol rpynmu Ta KpaTHHX

| 3pmakis Mix aromame Kapbory; ocobGimel xiMmei sractHBocTi MeTasHOBOT

KHMCAOTH (3AATHICTH JI0 OKHCHCHHS — B33EMOJIN 3 aMOHIAYHHM DO3UHHOM
aprenrysm(l) okenay, caikoocamxeHHM KynpyM(Briapoxcuaon).

Pobumu  sucnosxu WOAO  BAACTHBOCTCH QMOOCHOBHHX KapOOHOBHX
KMC/IOT Ha niicTasl IXHLOT Gy 108K i n1po OYA0BY &OOCHOBHMX KapGOHOBHX
KHCMIOT Ha  TiAcTasi IXHIX BIACTHBOCTEH T Ha OCHOBI pesynLTaTiB
CIOCTEPEKEHD. .

33.5.

Ectepn. Xupn -

ZarankHa 1@ CTPYKTYPHI QOPMYJIH ECTEPIB;
Oynosa MOJICKYA, CHCTEMATHYHA
HOMCHKAAaTYpd, CTPYKTYpHA  130Mepis,
¢izuni  Baactusocti. [imponiz ecrepis,
3acTOCYBaHHA iX. AHpH AK NPCACTABHHKH
ecrepis. Knacudixauin xupis, IXHI XIMi4HI
BJIRCTHBOCT, 3aCTOCYBaHHA, Muna.

Hazusamu 3aransiy GopMyny ecTepis; @pu 3a CHCTEMATHHHOK
HOMCHKJIATYPOIO.

Buznavamu  CrpyKTypHi [30MEpH eCTep® KapOOMOBHX  KHCHOT;
CTPYXTYpHi - opMyal Xupis (TPHNANBMITATY, pHCTeApaTy, TPHONEATY);
dopMyIH concit nansMiTHHOBOT | CTEAPHHGROT KK30T,

Hasooumu npuxradu ectepis; NOWMpeHM ectepis y npupoai Ta
XapUOBHX NMPOJAYKTAX.

Kaacughixyeamu supy Ha TBAPHHHI | POCIHME Teepal i piaki; npupoani
1 INTYYHi.

Pospisnsmu 33 CKAA0M HacuueHi A Hemewweni, Tecpai # pinki,
NPHPOAHI | FLAPOTEHIZOBAHI KHPH; MH/A; peaxuileTepudikauii.

Cxeadamu  pIBHAHHR  peakuif  yTsopoaw  ccrepis  (peaxuicio
ecrepudikanii) i IXHBOPO ripoNily; PiBHANNA maKuil, aki sigobpaxawoTs
BAACTHBOCTI X#pIB (AyxHuUil rigponia, riapysaim

Topiewiosamu GyaoBy | Gi3nYHI BIACTHBOCTRBCHYCHHX OJIHOOCHOBHHX
KapBOHOBMX KHCIIOT 1 ECTEPIB.

Vemanosnoeamu — NPHYHHOBO-HACTUIKOBI W' S3KH  Mi%
GYA0BOK MOACKYII, BIACTHBOCTAMM Ta JACTOCYBMRAM KHPIB,

3acmocosysamu. 3HaHHA 103 BUOOPY CNOCOY BURANCHHA HCHACHYCHHX
PUIKHX KHPIB (833660115 3 GPOMHOIO BOAGKO).

CKAAJOM,




Xapaxmepuzyeamu cknan i XiMi4HI BIaCTHBOCTI €CTEPIB, KHUPIB.

Pobumu euckosxu 1WONO BRACTHBOCTER cCTepis i XupiB HA niacTasi
ixupol Oymosm T1a npo GynoBy ecrepie i KupiB Ha NiACTaBl IXHIX
BACTHBOCTEH T4 HA OCHOBI PE3YJILTATIE CIHOCTEPEKEHD.

3.3.6. Byraesoan Knacudixauis BYTTICBOAIS. Cxnan, Po3pisnanu MOHO-, N~ T2 MIONICAXAPHIN,
MOAEKYIAPHi dopMynn . rmokom, loacwiosamu BIAHB XapaKTepPHCTHYHHX (PYHKUIOHANBHHMX) Ipyn Ha
Caxapo3u,  KpoXMamo . i uc;aonosd, | GizHusi i XiMiuHi BAACTHBOCTI [IIOKO3H,
Crpykrypna dopmyna siaxputoi dopmu Haeodumu npuxiadu syriesoais i IXHi TPHBIAIBLHI HAIDH, 3aCTOCYBaAHHR
MOJICKYAH TAIOKO3H. XiMiuHi BNaCTHBOCTI | IIIOKO3H, KPOXMAmO (BHPOOHHUTRO cTaHONy), NOMMPEHHS BYINEBOMIB Y
FAIOKO3H, YTBOPEHHA IMIOKO3H B NPUPO/L. | NPHPOAI | XapHOBHX NPOIYKTAX.
Kpoxmans i wuemonosa - npupoasi Cxradamu MOnexynsaphy i crpykrypny dopmyny BiKpHTOl popmn rio-
nonimepy. Iigponis caxaposn, KPOXMAMIO i | KO3H, MOAEKyIApHi QOPMYAH caxaposH, KPOXMANO | UEMONO3H; PIBHAHHA
uemonosu. Axicul peakuii s BHIHAYCHHA | peakuiit, wo pinoGpakaloTs XiMiudi BracTHBOCTI rIOKO3M (NOBHE i 4acTKo-
CMOKOIM 1 KPOXMamo: 3acTOCYBaHHA | Be OKHCHEHH:, BIJHOBNEHHA BOAHEM, CHMPTOBE TA4 MONOMHOKHCAE Opoain-
BYINEBOAIB, XHA HI0N0ITIHA POk HA); CAXAPOIH, KPOXMAMO | UeMON03n (MOACKYAAPH] PIBHAHKA Tiapoaisy),
~ thorocuuTesy, YTBOPEHHA CAXapo3u, KPOXMANIO | LE0N031 Y NPHPOAL.
[opisnosamu KpoXMans | USMONO3Y 33 CKAAAOM | BIACTHBOCTAMH.
: " 3acmocosysamu 3HaHHA [UIA BHOOPY cnoco0y BHABICHHA MHOKO3K (B3ac-
= v MOJIN 3 AMOHIAMHHM PO3YHHOM aprenTyM(l) OoKcHay, peakuil 31 Cixoocaa-
wennm Kynpym(lH)rizpoxkcnaonm) i kpoxmanio (s3aemois 3 fioaom).
Xapaxmepusyeamu XiMidHi BIaCTHROCTI BYrIeBOAIB,
Pobumu 6uckoexu MNOJO BNACTHEROCTEH BYTNIEBOAIB HA MIACTaBl IXHBOT
Oynosu | npo Gygosy syrnesoais wa niacrasi iXMiX BracTHBOCTEH Ta Ha
. OCHOBI PE3Y/ILTATIB CHOCTEPEKEHD.
[Tpoznosyeamu XiMiuHi BIaCTHROCTI BYINEBOLIE HA OCHOBI 3HaHB Npo
BAACTHBOCTI XapakTeprCTHUHMX (pyHKUIOHANBHNX) [PYIL
3.4. Hitporenosmicui oprasiuni cnoayxn
34.1. Awminn XapaxkTeprcTHYHAE ~ (hynxuionamsua) Hazueamu 3aransky dopMmyny Ta xapaktepucTuusy ((pyHKUioHATBHY)
rpyna aminis, W Oynosa. Knacudixauis | rpyny aMinis; ncpeHHEI aMiHK 33 CHCTEMATHYHOK HOMCHKAATYPOIO.
aminis.  Byaosa  monekya  amiwis, Hasooumu npuxaadu aMitis.
HOMEHKIATYpa Kracugixyeamu aminu 3a Gyaosoio kapGososoro naswora (HacHuesi,

33 CKJIAN0M CIOJNIYK. AMINH
SxHOBH. XiMiuui sractusocri
iny. Opepxanns anininy.

APOMATHYHI).
Hopienoeamu OCHOBHI BAACTHBOCTI AMOHIAKY, MCTAHAMIHY Ta aHininy.
Cxknadamu MONEKyAApHi Ta CTPYKTYpHI GOPMYNH aMiHiB 32 Ha3paMu i
3AraTbHHMH  GOPMYNaMH, piBHAHHA peaxuif, AKi ONHCYIOTH  XiMiMHI
BRACTHBOCTI MeTaHaMiny (ropiHHs, B3acMol1is 3 BOAOK | XJOPHAHOK




KHCJIOTOK), aHiniHy (B3AEMORIA 3 XZOPHAHOK KHCAOTOK), GPOMHOIO BOAOIO)
TA OACPKANNA aHiNinY (BIAHOBACHHAM HiTpobenieny).
. Xapaxmepuzysamu xiMi4HI BIaCTHBOCTI MCTAHAMIHY, adininy.
Vemanoeniosamu  NpRYMHOBO-HACAIAKOBI  3B'A3KH MK CKAQIOM,
Oy A0BOKO, BAACTHBOCTAMH HACHHCHHX 1 APOMATHYHKX aMIHIE.
Ofrpynmogysamu OCHOBHI BIACTHBOCTI HACHHCHMX aMiHiB Ta aHimiHY;
nocnabneHHs OCHOBHMX BAAacTHBOCTEH | 30IIBIICHHA peakuiiinoi 31aTHOCT
AHUTIHY B PEAKLIAX 3aMilUeHNs.
Pofumu . eucxosxu TIpo BAACTHBOCTI @MIHIE Ha ocHoBi OyAOBH iXHIX
Monekya 1 npo OyaoBy MOMCKYN aMmiHiB H& OCHOBI iXHIX mnacrusocTel Ta
PE3VILTATIB CNOCTEPEIKEHD.

34.2, AMIHOKHCTIOTH Cxnap i Oynosa Monekyn, saranbii i Hasusamu 3aransny  dopmyny Ta xapaktepucruyni (GyHxuionansHi)
CTPYKTYPHI  QOPMYJIH, . XapaxTepuCTHYHI | rPYNH aMiHOKHCTIOT; aMIHOKHCIOTH 33 CHCTCMAaTHYHOKO HOMEHKAATYPOIO,
(bynxuionanvii) rpynw,- cucremathuna | - Jloscwiosamu aMpOTEPHICTS AMIHOKHCIOT, 3MICT MOHATH: NENTHAHA
HOMEHKNATYpa. TMousrrs npo | rpyna, AMNenTHA, NoNinenTHa.
amborepuicTs  amiwokucnor.  XiMivbi Cxradamu MONCKYNRpHi Ta CrpyKTypui QopMynn aMiHOKHCIOT 3a
BAACTHBOCTI  AMIHOCTAHOBOI - KHMCHOTH. | Ha3BaMH | 3aranbHuMH  GopMmynamu; piBMAHHA peakuid, AKi ONHCYIOTH
Mentunna rpyna. ﬂenmnu. Blonoruma XiMiuni - Bracrueocti  amivoeraHosoi kucnoTH  (Blaemonis 3 Havpili
PONB AMIHOKHCAOT =% "~ | TIAPOKCHAOM, XNOPHAHOKO KHCIOTOK), YTBOPCHHR AMNENTHAY).
Iopigwoeamu 32 OynoBOIO MONCKYN | XiMiYHHMM BJACTHBOCTAMH
aMIHOKHCIOTH 3 KapOOHOBHMM KHC/IOTAMH Ta aMiHaMH,
llpoznoyeamu  XiMIYHI  BAACTHBOCTI  aMIHOKHCHOT,  3yMOBJEHI
ocobnuBocTAMH OYIOBH IXHIX MOTEKYIL. .
Xapaxmepuzysanu XiMiuHi BNaCTHBOCTI aMiHOCTAHOBOT KHCAOTH.
Yemawosnosamu  NIPHYHHOBO-HACTIAKOBL  3B'M3KHW MK  CKIANOM,
Oyn0BOIO, BIACTHBOCTAMM AMIHOKHCIIOT.
Pofumu eucroéxu NPO BAACTHBOCTI AMIHOKMCIOT Ha ocHoBi GyaoBw
IXHIX Monexyn i npo 6ya08y aMiHOKHCIOT HE OCHOBI TXHIX BIACTHBOCTEH Ta
YIABTATIB CIOCTEPCAKCHE.
343. Binku BiikH 8K BHCOKOMOMCKY/NAPHI CrIONYKH, Ginkis.

u dnoxywenrcabiry |

mm 6ynosa, 3ACTOCY BAHHS. llelmypaum

Xapaxmepusyeamu  npouecw  rigponizy,  AeHarypauii
3acmocosysamu 3wanns ans  sabGopy cnocoby BuABncHHR  Olikis
(xcanTonpoTteinosa Ta GiypeTona peaxuii).

Yemanoenosamu  NpHYHHOBO-HACTIAKOSBI
Oynosoio, BracrusocTaMH OUIKIB.

Pobumu euchosxu npo BRACTHBOCTI Oinkie Ha ocHosi Oymos IXmHix
MOeKy N 1 npo OyaoBy GiKIB HA OCHOBI IXHIX BAACTHBOCTEH Ta peayibrarTin
CIOCTCPCHCHB.

IB'AIKH MK CKI3JIOM,

A r




3.5. Cunrernuni nucmcmwm

CHHTCTHYHI  BHCOXOMONEKYNAPHI pedonnuy. [Moaimepn. Peauit
nonimepusanii 1 noaikongencauwii. IMnacrmacw. Kayuyxm, ryma.
Cunrernuni  BONOKHA: Qi3HYHI  BAACTHBOCTI 1 3ACTOCYBAHHS.
Haiinowwpenimi  noaiMepr 7a cpepn IXHLOTO BHKOPHCTAHHA.
3HaYCHHA TNPUPONHWX | CHHTETHYHHX TONIMEPHHX Oprasiumux
CTIONYK.

lloscosamu  CyTh . GOHSTTA NOJXIMeEp; peakuwifi  mosimepnzauil |
NOAIKOHACHCALIT SK cnocobiB OACPKAHHS NONIMEPIB,

Kracughixysamu noniMepH 3a crnocoboM ofepaHHs: NPHPOHI, LTy,
CHHTCTHYHI,

Haeodumu npuxaadu CHHTETHUMHX BHCOKOMOJEKYIAPHHX PCYHOBHH |
NONIMEPHHX MaTepiatin. Ha IxHifl OCHOBI; pisxaNs peakuill nosiMepusauwii i
noNiXoHAeHCANT. '

Pospiznamu. peakuil noniMepusaiii i NOMKOHACHCAUIT; NJaCTMACH,
KayquyKH, TYMY Ta CHHTETHYHI BOJIOKHA.

[lopisnoeantu NPHPOAKI, IITYYHI | CHHTETHYH] BONOKHA, NNACTMACH.

Craadamu  piBHaMHA  peakuiii  nojgiMepusauii 3 YTBOPEHHSM
HaiipaxMBioHX nodimepis (MOieTHAeHy, noainponiiexy, NONICTHPCHY,
nonixXKoposiHiay, noaiterpaduyopocTHacHy); peaxuill nosikompencauii 3
YTBOPCHHAM [IH- | TPHNCITTHIIB.

3acmocogyeamu 3HAHHK NPO BIACTHBOCTI NONICTHACHY: BIAHOWEHHA 10
HAIPIBAHHA, POZHAHIB KHCAOT, NYTiB ¥ KOHTCKCTI HOFO 3HAYCHHA B
CYCNiABHOMY roCnoaapeTsi, nobym,

Vemanosmwosamu  NpHYHHOBO-HACAIAKOBI  3B'A3KH MK
ByI0BOIO, BAACTHBOCTAMH T4 3ACTOCYBANHAM [LOJIIMEPIB.

Obpynmosysamu 3acTOCYBAHHA MOAIMEPIB, 30KpeMa NOieTHIeHY, HOro
BJACTHBOCTAMM. T IHAYCHHS NOKIMEPIB Y CTBOPEHHI HOBHX MaTepiais.

Pobumu sucnoexu Npo BAACTHBOCTI NOAIMEPIB Ha OCHOBI OYIOBH iXHIX
Monexyn i npo Oyaosy noniMepis Ha ocHOBI IXHIX BaacTHBOCTEH Ta
PEIYNALTATIB CHOCTEPEKEND.

CKITAa0M,

3.6. YiaraanHcHHs 3Ha

Hb NP0 OPTAHIMHI CNOJTYKH

YCTAHOBNEHHA TIeHETHYHHX 138 RIKIB MK DISHHMH KJacaMH
OprasigHMx Croayx

[Toscuwoeamu npusniun GaratoOMaHiTHOCT] OPraHiYHHX PEYOBHH.

Hagodumu npuxaadu voMONOriB Ta i30MCPIB; CHONYK i3 MPOCTHMH |
KPaTHHMM 38’ A3KaMH; 13 PI3HHMH XapaKTCPHCTHYHHMH (PYHKUIOHATLHHMH)
TPYTIaMH.

Pospisnamu Opravidui CHOAYxM 33 HAIEKHICTIO 10 BiANOBIAHWX
FOMOJIOTTYHHX PRAIB.

Cxradamu pisHaHHA peaxuiil — B3aEMONCPETBOPCHSL OPraHivHUX CHONYK
Pi3HHX K7aciB.

Iopismoeamu XiMivHI BIACTHBOCTI OPraliYHHX CIONYK Pi3HHX KJacis.

Vemarioemocamu 38’ A3KH MK CKNALOM i XIMIYMHMH BIACTHBOCTAMM




OPFAHITIHK Cliv yepissc-ITICIB, MK DYAOBOK) OREH P er e Ty

CHOMYK Ta iX 3ALTHICTIO BCTYNATH B PEAxilii NEsHOro THIY, MiX KIacamu
OPraHiYHHX CHONYK.

Obipynmosyeamu BUKOPHCTAHHA OPFaHIMHAX CHONYK 3ANEKHO Bij TXHIX
BAACTHBOCTEH; IHAYCHHA OPraHiYHMX PCYOBHH Yy CTBOPEHHI HOBHX
MaTepianis,

4. Obyucacuun B Ximil

4.1. | Posp'ssypanna zanay | @opmynu  aas. of4MCneHHS  KLIBKOCTI Yemanosmosamu Ximiuny GopMynly COOAYKH 33 MAacOBHMH HACTKAMH
32 XIMIYHHMH PEUOBHHM, KINLKOCTI HaCTHHOK Y MEBHIH. | eNeMEHTIB, a0 BXOAATL A0 1i cKaaxy; 3a saransbiolo  Gopmynoio
dopmynamu i Ha KUTBKOCTI  PCHOBMHH, MAacoBOT MACTKH | FOMONOIIMHOIO PAY Ta IYCTHHOK a00 BIIHOCHOK IYCTHHOK).
BUBCACHHR GOPMYTH | EICMEHTA B CHOJNYL, BIAMOCHOT I'YCTHHHM Obuucmiosamu BIIHOCHY MONEKYNAPHY T2 MOAAPHY MACH PEeHOBHHH,
CIIONYKH rady, supefenus QopmynH cnonyku 3a | KITBKICTH MACTHHOK (ATOMIB, MOJIEKYJI, HOHIB) y NesHil KINBKOCTI PCHOBHHH,
MACOBHMH YACTKAMM CICMEHTIR Maci pevoBHHH, 00’eMi rasy; Macy Ta of’eM AaHol KiABKOCTI PCHOBMHM i
' KUIBKICTE PEYOBHHM 33 BLIOMOIO Macol0 Ta ob’emMom; 06'em aanol macu abo
KUIBKOCTI PEYOBHHHA Iady 3a H. Y.. BUIHOCHY FYCTHHY ra3y 3a iHIIHM ra3om.
4.2, Bupaxenus Gopmyns a1 oDuHeeHHs  Macosol Obuucmosamu Macosi Ta 00 eMHI (JUIS rasis) 4acTKH PeHOBHH Y CyMili;
KUTbKicHOTO ckrany | (00'eMHOT) YACTKH KOMNOMENTa B Cymimi, | MACOBY .4aCTKy C/IEMCHTA Y CHOMyLi 3a il (OPMYyNO; Mack eicMeHTa B
posanky (cyMmimi) | MacoBOT YACTKH PO3UHHEHO! PEHORHHM. CKARAHIH pevOBHHI 32 HOTO MECOBOIO YACTKOIO; MACOBY YACTKY PO3YHHEHOT
PCHOBHHH B po3unni, Macy (o8’cM) posyMMy T2 pOIUHHHHMEA;, Macy
POIYHHEHOT PSUOBHHH,
4.3. Posp'szysanus 3ana4. | AMrOpHTMH  pO3B'A3YBAHHA 34434 .3a

33 PIBHAHHAMHK
peakuii

PIBHAHHAM  peaKuii;
NPOAYKTY peakuil

BIHOCHHI  BHXIA

Vemanoamnceamu ximivny dopmyay pevosknn 3a Macoio, ob'emom abo
KUIBKICTIO PCHOBHHM pearckTis abo npoaykTis peaxiil.

Obwucmiogamu 3a PIBHAHHAM XIMIMHOI peaxiii KUIBKICTh PEHOBHHM, MAcy
Ta of'em rasy (H.y.) abo KUTBKICTE PEMOBHHH pearcHTy/npoaykry 3a
BUIOMOIO KUIBKICTIO PCUOBHHH, Macol, ob’emom (ans rasy) imworo 13
pearcHTIB/MPOJYKTIB; 33 PIBHAHHAMH PEAKUiH 3 BUKOPHCTAHHAM PO3HHHIB 13
NEBHOI0 MACOBOI) YacTKOI POIYHHEHO! pPeYOBHHH, BIAHOCHHH BHXL
NPOAYKTY peakuil; xiibkicTs pedosduu, macy abo of'em npoaykry 3a
PIBHAMHAM XIMIYHOT peakuii, AKIO OAMH i3 PEArcHTIB BIXTO B HAANHILKY,
o0'eMHHX BIIHOWCHD TA31B 338 XIMIYHHMH PIBHAHHAMM; KUIBKOCTI PCHOBHHH,
MacH abo 06'eMy 3a KiABKICTIO peyoBHHH, Macowo alo of’eMOoM peareuty,
110 MICTHTE MEBHY HACTKY AOMIILOK,

Pose’szyeamu  xombiHoBani 3ama4i
ANTOPHTMIB),

(noennanus He Olislie ABOX




KPUTEPIH OLIIHIOBAHHSA

KomMmruiekT 3aBaanp BUMpoOOyBaHHS 3 XiMii JUIsi BCTYIy Ha HaBYAHHS JUIS 37100y TTA
CTyIeHs OakanaBpa CKJIaJa€eThes 13 3 BapiaHTIB, SIKI MAIOTh PIBHOIIHHUHN PIBEHb CKJIATHOCTI
3amuTaHb Ta iX KUIBKICTh y 3aBJaHHI Ta po3paxoBaHi Ha 60 xBuJjmH. Po3mojin 3aBaaHb
TEeCTy 3a TeMaTHYHUMHU OJiokamu XiMmii (y BIJCOTKaX) ckiagae: 3araibHa Ximig — 30%;

HeopraHiyHa Ximist — 30%; opraniyna ximist — 30%, oOuucnenss B ximii — 10%.

biner muceMoBoro TectyBaHHs ckianaetbes 3 30 3aBaaHb TphoX (HOPM: 3aBIAHHS 3

BHOOpPOM OJIHI€T MPaBUIIBLHOI BIAIMOBII; 3aBJAaHHS HA BCTAHOBJICHHSI BIAMOBIAHOCTI, a

TaKOX 3aBIAaHHS BIAKPUTOI POPMH 3 KOPOTKOIO BIAMOBIIIO.

®opma / onic 3aBIAHHA

Cxema HapaxyBaHH# 0aJiiB

3aBnanHa 3 BHOOPOM OJHiI€I NPaBWIbHOI
BinmoBimi (Ne 1-22). 3aBmgaHHS Mae OCHOBY Ta

YOTUPU BapiaHTU BIANOBIAI, 3 SIKUX JIMIIE OJIMH

MpaBUJIbHUM. 3aBJaHHS BBAXAIOThb BUKOHAHUM,
SIKIITO YYaCHUK/y4acCHULIS TECTyBaHHS
BUOpaB/BUOpana, no3HaynB/  MO3HAYMIa  Ta

30epir/30eperiia BUOpaHy BiJIIOBIIb.

0 abo 1 oamx:

1 6an, sKIO BKa3aHO MPaBUIIBLHY
BiamoBiAb, 0 OamiB, SIKIIO BKa3aHO
HEMpaBWIbHY  BIANOBIAb,  abo
BKa3aHO OWIBIIC OJHIET BIAIOBIII,
a00 BIAMNOBIAl HA 3aBJaHHSI HE

HaJIaHO.

BCTAHOBJICHHSI BiANOBIiIHOCTI
(«oriuni mapm») (Ne23, 24). 3aBaaHHsS Mae OCHOBY

3aBmaHHaA Ha
Ta 1HQopMalilo, NMo3HaueHy uudpamu i OykBamu.
BukoHaHHsl 3aBlaHHA Tnepeadayae BCTAHOBJICHHS
BIJIMOBIJTHOCTI (YTBOPEHHS <«JIOTIYHUX Map») MIX

0,1, 2 abo 3:

1 6an — 3a KOXKHY MPABUILHO
BCTAHOBJIEHY BIJANOBIAHICTh
(«moriuny mapy»); 0 6amiB — 3a
3aBJIaHHs, SKIIO HE BKAa3aHO KOIHOT

iH(popMalieto, mo3HaueHow mudpamu (mudpu Big 1 | mpaBUIbHOT («JIOTIYHOT TAp»)

o 3) ta oykBamu (OykBu Big A mo J1). 3aBmanus | a00 BIAMOBIII HA 3aBJAHHS HE
BB)XAIOTh BUKOHAHUM, SIKIIO YYaCHUK/yYacHHUIIS | HAJAHO.
TeCTyBaHHs BUOpaB/BuOpaia, MO3HA4YMB/ MO3HAYMIIA

Ta 30epir/30eperiaa BUOpaHy BIANOBIIb.

0 a6o 2 0anu:

2 Ganu, AKII0 BKA3aHO MPaBUIIbHY

3aBIaHHA
Bimmosimaio (Ne25-30).

BiAKpUTOI (QOopMH 3  KOPOTKOIO

3aBIaHHS BBa)Kar0Th BUKOHAHUM, SIKIIO| B1IIOB1E; 0 OaiiB, SIKI0 BKa3aHO

YUaCHUK/yYaCHHILIS TECTyBaHH, 31ACHUBIIN| HENPaBUIIbHY BIIIOBiIb, A00

BIIMOBITHI YKMCJIOBI PO3paxyHKH, 3alvcaB/3anucala, BiAMmoBial HE HaJZaHO.
NOTPUMYIOUUCh BUMOT 1 MPABUII, KIHIIEBY BiJIIOBI/Ib 1

30epir/36eperia ii.

3aranbHuil Oall 32 TECTYBaHHS

y TUCHMOBIH (hOpMI BU3HAYAETHCS HA MIJCTaBl CyMu OaiB, HaOpaHUX abITypiEHTOM
3a BUKOHAHHS BIAIIOBIJIHOI KIJIBKOCTI 3aBIaHb. MakcuMaiabHa KIJBKICTh TECTOBUX OaliB,
Ky MOYKHAa OTPUMATH y pa3l yCHIIIHOTO BUKOHAHHS poOoTu — 40. Po3B’s13aHHs 3aBAaHb Y
YEepHETI[ He MePEeBIPSIIOTHCS 1 10 yBaru He OepyThCsl.



TecroBuii 6an nepeBoauThCs y ctannapTuzoBany 200-0anpHy MKy OLIIHIOBAaHHS
VYKpalHCHKOTO LIEHTPY OILIHIOBaHHS SKOCTI ocBiTH (Bl 100 mo 200 6asniB) BiAMOBIAHO A0
tabnui 1.

Tabmus 1
4. TlepeBeaeHHsi CyMHM TecTOBHUX 0aJiB 3 XiMmil y crangapTuzoBany 200-0ajbHy mkasay
OL[iIHIOBAHHS YKPAiHCHKOI'0 HEHTPY OLIHIOBAHHS SIKOCTI OCBIiTH

(Bix 100 mo 200 6axiB)

TecToBuit ban TecToBuit ban TecToBuit ban
6ai 100-200 Gan 100-200 6ai 100-200
4 100 17 139 30 178
S 103 18 142 31 181
6 106 19 145 32 184
7 109 20 148 33 186
8 112 21 151 34 188
9 115 22 154 35 190
10 118 23 157 36 192
11 121 24 160 37 194
12 124 25 163 38 196
13 127 26 166 39 198
14 130 27 169 40 200
15 133 28 172
16 136 29 175

BignosigHno 10 Tabauili 1, abiTypieHT OTpUMYE:
Axmo Berynauk HabpaB MeHIne 100 6aniB — BiH oTpuMYye OIIHKY «He3amoBiIbHO» —
criBOecia BBAKacThbC HE CKIIAIEHOIO.

100-124 Ganm — mgomyckae CyTT€BI MOMWJIKH TiJ 4ac XapaKTEPUCTUKH OCHOBHHUX
XIMIYHUX MOHSATh, 3aKOHOMIPHOCTEH, 3aKOHIB Ta TEOP1i, XIMIYHUX SIBUL] 1 MPOILECIB; Ma€
(dbparMeHTapHi ySBICHHS 3 XiMii; pO3Mi3Ha€ Aeski XiMiYHI 00’€KTH (XIMiI4HI CHUMBOJIH,
dbopmymu, IBUIIA, TOCY/]] TOIIO) 1 HA3UBaE iX (Ha MOOYTOBOMY PiBHI); OMTUCYE EAK1 XIMIUHI
00’€KTH 32 IEBHUMHU O3HAKaMHU.

124-148 GaniB — HEMOBHO XapaKTEPU3y€e OCHOBHI XIMIYHI TTOHSTTS, 3aKOHOMIPHOCTI,
3aKOHM Ta TEOpii, XIMIYHI SBHINA Ta MPOLECU; HEMPABWIHHO OINEPYy€E TMOHSITTSIMH; 3HAE
okpemi (DaKTH, IO CTOCYIOThCA XIMIYHUX CIIOJIYK 1 SIBHIL; BIATBOPIOE OKPEMi YACTHHHU
HayaJbHOrO MaTepially, Ja€ BU3HAYEHHS OCHOBHUX NOHSTh; POOUTH OOYMCIIEHHS 3a
roTOBOIO (OPMYJIOHO.

149-174 OGaniB — 3 HE3HAYHMMH HETOYHOCTSIMU XapaKTEePU3y€ OCHOBHI XIMIYHI
MOHSITTS, 3aKOHOMIPHOCTI, 3aKOHH Ta TeOpii, XIMIYHI SBUIIIA 1 MPOIIECH; BIITBOPIOE 3HAUHY
YaCTUHY HaBYAJIBHOTO MaTepiay; MOPIBHIOE XIMI4YHI 00’ €KTH; HABOAUTH PIBHSAHHS peaKiii
3a YMOBOIO 3a/1a41; BIITBOPIO€ (PaKTUUHMI 1 TECOPETUUHUN HaBUAIbHUI MaTepiai, MOPIBHIOE
1 knacudikye XimMiuHl 00’€KTH; POOUTH OOUYMCIICHHS 3a PIBHSHHSAM peakilii; BHUIBISE



PO3YMIHHS OCHOBOMNOJIOKHUX XIMIYHUX TeOpid 1 (akTiB, HABOAUTH MPUKIAAU Ha
H1ATBEPHKEHHS 1IbOTO.

175-200 OamB — BuUsABISE MIIHI ¥ TTIHOOKI 3HAHHS 3 XiMii; BOJOAI€ HaBYAJIbLHHM
MarepiajioM 1 3aCTOCOBYE 3HAHHS y CTaHJIAPTHUX 1 HE CTaHAAPTHUX CHUTyaIlsiX, yMI€
aHaJIi3yBaTH, y3araJlbHIOBaTH i CHCTEMaTH3yBaTH Ha/laHy iH(OpMaIlifo, pOOUTH BUCHOBKH;
HABOJIUTh 1 BHKOPUCTOBYE HEOOXimHI (opMyNH sl pO3B'sI3yBaHHs 3ajad; BCTAHOBIIOE
3B'I3KM MK SIBUIIIAMH; 3HAXOJUTh 1 BUKOPUCTOBYE 1H(GOPMAIIIO 3T1JIHO 3 MOCTABICHUM
3aBIaHHAM; PO3B's3ye 3amadi, (OpPMYIIOE€ BIAMOBIMI; Ma€ CHCTEMHI 3HAHHS 3IpPEAMETA,
apryMEHTOBAaHO BUKOPHUCTOBYE iX, Y TOMY YHCII y TPOOJIEMHHUX CHTYaIliX; aHATI3ye
J0IaTKOBY 1H(OpMAIlil0; CaMOCTIMHO OINIHIOE SBUINA, TOB'S3aHI 3 PEYOBHMHAMHU Ta ix
MIEPETBOPCHHSIMH.
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