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INporpama crmisbecinu 3 Ximii ans BCTynmy Ha HaBuaHHs Ayist 3400YTTS CTyNeHs
fakanaBpa Ha OCHOBi MOBHOI 3aranbHOI CEpeHBOI OCBITH, OCBITHBO-KBaJli(iKaLIHHOrO
piBHS MOJIOMIIONO CrenianicTa, OCBiTHLO-NPOdeCiHHOro cTyneHs ($paxoBoro MOJOIIIOro
Haxanaspa, OCBITHBOT'O CTYTEHSI MOJIOALIOro OakanaBpa

VxBasieHa Ha 3acifaHsi kadeapu Gionorii roguHu, XiMil Ta METOJJMKM HaBYaHHs XiMii
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ITPOI'PAMA CIIIBBECIIHN

JJIS1 BCTYIy HA HABYAHHA U1 3100yTTH CTyleHs 0akajgaBpa
Ha OCHOBI IOBHOI 3arajibHOI cepeaHbOI OCBITH, OCBITHbO-KBATI(iKAIITHOTO PiBHS
MOJIOALIOrO creniagicTa, OCBIiTHbO-TPo@eciiiHoro crynenst ¢axoBoro MoJoAmoro
0akaJiaBpa, OCBITHBOI'O CTYIEHsI MOJIOALIOIO OaKajaBpa
Ha OCHOBI TIOBHOI 3arajibHO1 CepeAHbOI OCBITH

MNOACHIOBAJIBHA 3AITMCKA

[Iporpamy cniB6eciau 3 XiMii po3poOIIeHO /1St a0ITYPIEHTIB, IO MPArHyTh BCTYITUTH
10 CyMCBKOTO JepKaBHOrO IejaroriyHoro yHiBepcurery imeHi A. C. MakapeHka
Ha HaBYAHHS TSI 3100y TTS CTyIeHs OakaiaBpa.

[Iporpama po3po0GieHa y BIAMOBIAHOCTI 3 JEpKAaBHHUMH BHMOTaMH JIO PIBHS
3arajJbHOOCBITHROI MIATOTOBKU YYHIB, 3aKkiajeHux y Jlep»kaBHOMY cTaHaapTi 0a30BOi 1
MOBHOI 3arajibHOi CEpelHbOi OCBITU (3aTBepKeHHI moctaHoBor Kalinery MiHicTpiB
Vkpainu Big 23.11.11 Ne 1392), unHHMX HaBYaJIBLHUX MpoOrpaMm 3 Ximii s 7-9 kinacis
3arajJbHOOCBITHIX HAaBYAJIBHUX 3aKialiB (3aTBepmkeHa Hakazom MiHicTepcTBa OCBITH 1
Hayku Ykpainu Big 07.06.2017 Ne 804), s 10-11 xmaciB 3akiiaiiB 3arajbHOI CepeaHBOT
ocBiTH (3aTBepmkeHa Hakazom MinicTtepcTBa ocBiTH 1 Hayku Ykpainu Big 23.10.2017 Ne
1407) ta «IIporpamu 30BHIIIHBOIO HE3AJEKHOTO OIIHIOBAHHS 3 XiMii» (3aTBepiKeHa
Haxkazom MinictepcTBa ocBiTH 1 Hayku YKpainu 26.06.2018 Ne 695).

[Iporpama Opi€HTYEThCS Ha OBOJOJIHHA YYHSMU 3aKJaJiB 3arajibHOi CepeaHbOl
OCBITH TIPEIMETHUMH BMIHHAMH Ta JOCSTHEHHS HUMH TEBHUX PE3YyJbTaTIB HABYAIBHOT
nismpHOCTI. [Ipy 1IbOMYy BaKJIMBE HE JIUIIE 3aCBOEHHS a0ITypI€EHTAMU XIMIYHHMX TOHSTD,
3aKOHIB, TEOPIH, a i YMIHHS MOSCHIOBATH XIMIYHI SBUIIA, pOOUTH OOIPYHTOBaHI BUCHOBKHU
PO HUX, OCMHCIICHE BHUKOPWUCTAHHS HUMH 3HaHb, ()OPMYJIFOBAaHHS OIIHHHX CYJKCHbB,
BUSIBJICHHSI BJIACHOI TMO3MINT y pI3HUX KUTTEBUX cuUTyarisx. ToOTo cdopmoBaHicTh
3aco0aMy HaBYAJIBLHOTO MPEIMETa KIIFOUOBUX 1 IPEIMETHUX KOMITIETCHTHOCTEH.

Marepian nporpamu jisg CriBOecii pO3MOIIJIEHO HAa YOTUPU TEMaTU4HI OJIOKH:
«3aranpHa Ximis», «Heopraniuna ximis», «Opraniuna ximisy, «O0UUCIEHHS B XiMIi», sIKi B
CBOIO UEpry PO3MOIIJICHO 3a PO3ALIaMU 1 TeMaMU. Y KOXKHOMY PO3JUT MEePesiueHO 3MICT
HaBYAJILHOTO MaTepiaiy, IKUM MaloTh BOJIOAITH a0ITypIEHTH.

JlomatkoBi Marepianmd Ta oOOJagHAHHA I dYac cmBOecimd 3  Ximii  He
BUKOPUCTOBYIOTbCA. [l monmomoru aOITypi€eHTy B NPUMIMICHHSX, J€ HPOXOJIUTh
TECTYBaHHS 3HAXOATHCS JomoMixkH1 Tadmuil: «llepioguuna cucteMa XIMiYHUX €JIEMEHTIB
J. 1. MenneneeBa», «Po3uynHHICTE OCHOB, KHCJIOT, aM(QOTEPHUX TIAPOKCUIIB 1 CONCH Y
BOI», «Ps1 akTHBHOCTI METAJIIBY.

CmiBOeciza 3 xiMii JjIs1 BCTYNy Ha HaBYaHHsS 3a OCBITHIM CTyleHeM OakajaBp
IPOBOJUTLCA y BUIJISIAI MHCHbMOBOTO TECTyBaHHSA. Po0OTa BUKOHYETHCS MPOTITOM
60 xBuIHH.



3.3MICT IPOI'PAMHU

Ne | Hasga posaiay, vemn |

3MICT HABYAJLHOIO MATEpiaay

Ipeamerni BMiHHS T2 pe3viabTaTh HasvaasHol JisabHoCTI

1. Baraabua ximia

1.1 OCcHOBHI XIMIYHI
nousrra. Peuvonnua

TMonarTa pevopuHa, dismune Tino, mare-
pian, npocTa pesoBHHa (METRI, HEMETan),
CKAAAHA PCYOBHHA, XIMIMHHA CICMEHT;
HalApiOHII YACTHHKH PEYOBHHH — ATOM,
MoJekyna, Hou (xarion, anion). Qiznuni ta
ximiuni  BaactuBocTi pewoBnan, Cknag
peyvoBHHE (AKICHMH, KinbKicHHH), Banent-
HiCTH  XiMiynoro enementa. Ximiusa
(nafinpocrima, icTHnHa) i rpadiuna
(cTpyxrypHa) dopmyns. Diauude zsuuie

anucyeamu ximiani Gopmyiun pedosus, rpadiyni (CTpykTypHi) dopamyan
MOJTEKYT,

Pospisngmu i3HyHi TiNA | PEYOBMHH; TPOCTI Ta CKAANHi PEHOBHHH,
CJEMEHTH 1 NPOCTI PEHOBHHH, MCTUIM 1 HEMETAIH, ATOMH, MONICKYJIH Ta
#onu (xationw, anionn); Gi3nymi Ta XiMivHI BRACTHBOCTI peqoBHUK; Dinymi
ABHILA T3 XIMIYHI peakmil; HalnpocTimy Ta ICTHHRY QopMyH CNONYKH,

Cxagdamu  dopmynn GiHAPHHX CNOAYK 332 IHAYCHHAMH BARJNCHTHOCTI
CIIEMEHTIB.

Anapizyeamu sxicunii (creMenTHHA) | KiNLKICHUA CXIAN pevoBHHM 3a i
XIMIYHOO (hOpMYI010.




Ta XiMivHa peaxuis. Biuocnt aromua i
MonexkynspHa {(popMyibia) MacH, MOAsp-
Ha Maca, KUIBKICTL pevyosMuu:. Oamuuui
BHMIPIOBAHHA KUIBKOCTI  PeHOBHHH,
MOAAPHOI MAacH, MOaspHOTO  08'emy;
IHAYCHMA TeMMNeparypu W THCKY, SKi
BUAMOBIAAKOTE HOPMANBHHM YMOBaM (H.
y.); MmonspHuii 00°eM rasy (3a u. y.). 3akon
Aporagpo;, uucno Aporaspo. Cepenus
BiIHOCHA MONEKYISpHA Maca mOBITPA.
Macosa yacTka eeMeHTa Y Cromyil.

Busnavamu BaneHTHICTS ciicMeHTIE 3a GopMynaMu OiHAPHHX CIIOMYK.
Obvucmosamu Cepentio BIIHOCHY MONCKYJIRPHY MAacy NOBITPS, Macosy

HACTKY CHEMCHTA Y CTIONYL, MECY eNeMeHTa Y CKAAANIA pevyoBHHi 3a #OrG

MaCOBOIO HACTKOK).

1.2

XiMiuHa peakuis

XiMiuHa peaxuif, cxema peaxiii, XiMigHe
piBHAHNA.  3axoHu 30CpOKCHHE  Mach
PEHOBHH  miA  wac  XiMiuHOT  peakuii,
00 €EMHHX CTIIBBIIHOLICHL rasis y XiMiuHii
peakuil.  3oBHimmi  edexTH, WO
CYNPOBOKYIOTH XiMiuHi peakuil. Tunu
XiIMIYHHX peaxuiit. Knacudixauis
XIMIYHHX peakuiin B opraHivHiid  Ximii
(npueasanns, 3aMimeHHs, BIAUICTUICHHS,
izomepusanii). Tennosuii edext xiMiunol
peaxuil, Tepmoximiube piBiauus. [ToHsTTs
OKHCHHE, BIAHOBHHK, OKHCHEHNHS,
BIAHORTEHHA, [aneBaMiymMii  enement.
IlsnaxicTs xiMivrol peaxuii. Karanizarop.
Bruime pisHHX YMHHHKIE Ha WBHAKICTSH
Ximiuwof peakuil. Ximiysa pisHOBara,
npuuunn Jle Hareane.

3anucysamu cxeMu peakuii, XiMiuHi i TCpMOXIMIYHI PIBHANNA,

Po3spizuamu THNH peakuil 3a KUIBKICTIO PCArcHTIB | NpOAYKTis (peakuii
CTIONYYeHHS, polkiany, oOMiHY, 3aAMILEHHA), IMIHOIO CTYNCHA OKMCHEHHA
eneMenTiB (peakuii OKHCHO-BIAHOBHI Ta 0e3 3IMIHH CTYNCHS OKHCHCHHA),
TenaosuM  eexrom (PeaKuil  exIOTepMidHI, CHAOTEPMIYHI), HAIPAMOM
nepebiry (peaxuii oboporsi, HeoGopoTHI); 338 YHACTIO OPraHiYHHX CTIONYK
(3amMiLICHHSA, NPHEAHAHHA, BIALICTIACHRS, 130MepH3auii).

Ananizysamu BNAMS NPHPOAH PEAreHTIB, 1X KOHUCHTpalii, BCAHYHHH
NOBepPXHi IX KOHTAKTY, TEMNEpaTypH, KaTATI3aTOPA Ha WBHAKICTE XIMIYHOT
peaxuil; npouecH, wo siadysaioTsea 1pH poboTi ranbBaHIYIor0 CNCMEHTY.

Busnavamu B OKHCHO-BUIHOBHIA peaxuil OKMCHHK | BLAHOBHHK, MPOLECH
OKHCHEHHSA Ta BUIHOBJICHHS.

Buxopucmosyeamu MeTOl CHCKTpOHHOro OanaHcy AN NEPeTBOPCHHA
CXEMH OKHCHO-BUIHOBHOI PeaKilil Ha XiMIYHC PIBHRHHA.

3acmocosysamu 3aKoH 30EpeXEHHS MACH PEUOBHH JUIR NEPETBOPEHHS
cxeMH peakuil Ha XiMiune pipHauus, npuaumn Jle Llarense uis BH3HAYEHHS
HAMPAMY IMILIEHHS XiIMIYHOT piIBHOBAIN.

bynosa atomis i
NpocTHX Hoxis

Cknan aroma  (aapo,  CACKTPOHHA
obononka). T[TOHATTS HYKIOH, HYKIIA,
130TONH, TMPOTOHHE YHCIO, HYKIOHHE
YHCNO, OpbiTalib, eHepreTHHHI piBCHB |
migpipeHs,  cnapeni W  HecmapeHi
CACKTPOHH; PAaiyc aToMa, MpocToro Howxa;
OCHOBHMI 1 30Y/UKeHHH CcTaud artoma.
®opMu s- | p-opbitaneit, poamitesHs p-
opbitaneii y npocropi. [ocaigosuicrs

3anucysamu Ta posniznasamu enextporsi GopmMynu aroMis i npocTHX Ho-
Hip enemenrie Ne 1—20 i 26 Ta ixmi rpadiuni BapiaHTH, aTOMIB HEMe-
TANYHHX EJICMCHTIB MAJIHX TICPIOMIE Y OCHOBHOMY 1 30y DKCHOMY CTAHAX.

Po3piznamu BaNCHTHICTE | CTYNHB OKHCHCHHA CICMCHTA.

Cxradamu GOpMYNH CIONYX 32 CTYNEHAMH OKHCHCHHA EJICMEHTIB.

Hoplenosamu MOKAHBI CTYNEHI OKHCHEHHA HEMETALYHHX e/IeMEHTIB
MATHX TIEPIOAIE, M0 3HAXOMATHCA B OJHIA rPymi, Ha OCHOBI ENEKTPOHHOT
OynoBu IXHIX ATOMIB; PafiyCH TOMIB i MPOCTHX HOHIB,

Ananizyeamu 3IMiHK_paniycis_aToMis y mepiofax i miarpynax, 3n's30K




IAMOBHCH!IA CACKTPOHAMH €HEPIETHYHHX
piHie i nigpisHis 8 aromax cneMeHTis Ne
1+~20 i 26, enexrponni Gopmynn atomis.i
npocTHX fAonis enementie Ne 1—201 26 ta
ixui rpadivui sapianti. Banentri ctanu
enementis, Crynine OKHCHCHHS ClCMEHTa

B peuosnni. MORIHBI CTYTICH] OKHCHEHHS

HEMCTAMIYHHX EIeMEHTIB MANKUX nepiojis.

KIILKOCTI ¢NEKTPOHIB Ha J0BHIlIHLOMY PiBHI 3 XapaxTepoM ClEeMeHTa
(MeTaniYHHM, HEMETATIMHHM), THIOM TPOCTOT PeHOBHHH (METRL, HEMETAN),
KHCAOTHO-OCHOBHHM  XapakTepoM OKCHAIB | TiIpOXCHJIB, BiAMIHHOCTI
C/IEKTPOHHOT OYOBH ATOMIB §-, p-, d-eneMeHTIB (Depym) |1-4 nepioais.
Buswavamu cxnan saep (KiUIbKiCTs NPOTOHIB | HeifTponis y Hykial) i ene-
KTPOHHHX 0GONOHOK (EHepreTHuYHHX piBHIB Ta NIAPIBHIB) B aromax ene-
MenTiB Ne 1—20 i 26, 3aransuy KinbKicTh eleKTPOHIB | MHCTIO CACKTPOHIB Ha
JOBHIUIHEOMY CHEPrETHHHOMY piBHi atomis enemenTis Ne 120 i 26,
Obuucaosamu CTYNiHL OKHCHCHHR €/1EMCHTa Y CHOMYLL.
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[Mepiouunnii 3akon i
NCPIOIHYHA CHCTEMA
XIMIYHHX eIeMENTIB

Mepionusnuit 3akoH (cyuacHe dopmymo-
BaunA). CTpyKTypa KOpPOTKOIO i AOBroro
BAPIAHTIE MEPIOAHYHOT CHCTEMH; NEPIOH,
rpynH, nigrpynu (ronosui (A), nobiumi
(5). TIporonse _umcno
ATOMHMIl  HOMCD  €/leMCHTa),  Micue
MCTANIMHNX | HEMCTANYHHX €/ICMEHTIB .Y
NEPiOANYHIR CHCTeMI, mepiofax i rpynax;
AYAHI, [HEPTHI ENeMEHTH, TAJOreHH.
lNepioauunicts  3Mmin RIACTHBOCTERN
eeMEHTIB Ta IXHIX CHONyX Ha OCHOBI
yapieHs npo Oyrony aToMis,

(nopsaKoBHi,

Pospiznamu B nepiofiMyHiit cucTesmi nepioau, rpynu, ronosui (A) 1a
nobiuni (B) miarpynu; METATINKI Ta HCMCTANIYHI CNEMEHTH 32 MicIeM iX y
NCPIOMYHIH CHCTEMI; TYXHI, IHCPTHI CIEMCHTH, FANOTCHH.

Buxopucmosysamu iRpopManiio, 3aK1aicHy B NCPIOAHYHINA cHCTEMI, IS
BH3HAYCHHA BIACTHBOCTEH eneMenta (Mctamiunmuii abo HemeraniunHi
€IEMEHT), MAKCHMANLHOrO 3IHaYeHHs HOro BaNeHTHOCTI, BAACTHBOCTEH
npoctoi pedosHHH (MeTan abo HeMeran), XiMiYHOro XapakTepy OKCHAIB,
FLAPOKCH/IE,

Ananizyeamu  3MiHM  BAACTHBOCTEH NPOCTHX PEYOBHH Ta KHCIAOTHO-
OCHOBHOTO XapaKTepy OKCHIE | FAPOKCHAIE 3aNe¢KHO Bij MICUS €ICMCHTIB
¥y Tiepioziax, miArpynax, npH Nepexosii Bijl OAHOTO NEPIOLY /IO IHWOrD.

1.5

Ximiunnii 38’ 130K

OcHOBHI = BHAH  XIMIMHOTO = 3B'S3KY
(HoHHMi,  KOBANCHTHMWI, BoaHesui,
metaniunmii). OOMinHM# -T2 ZAoHopHO-
AKUCTITOPHHH ~ MEXaHi3IMH  YTBOpEHHS
KOBANCHTHHX 3B’ A3KIB, Tpocruf,
noapiuui, noTpifuui, noaspuuii Ta
HENONAPHUHA KOBANEHTHI 38" 3IKH.
EnexTposeraruenicts CICMCHTA.
Encxrponna hopmyna MOJICKY/IH.
Peworwtn aroMHOl, MOACKyASpHOT, Houuol
Oynosu. Kpuetaniuuuil | amophumit cranu
TBEPAMX pedoBHH. THNM  KpHCTaMIHHAX
rpatox  (AaTOMHI, MONCKY/IAPHI, HOHHI,
MeTani|Hi ). 3anexHicTs hiznunnx
BIACTHBOCTEH pewonHH Bia TXHBOT Gya0BH.

Hasodumu npuxiadu pedoBuH i3 PisHHMH BHAAMH XIMIYHOTO 3B'A3KY;
aMOpHHUX 1 KPHCTARTUHUX PEHOBHH.

Moscurosamu  GiIOMINHOCMI B MEXAHIIMAX  YTBOPEHHA KOBAJCHTHHX
38'R3KiB Y MONEKyN amomiaky Ta foHi amonilo; Mix amopdmmmu i
KPHCTANYHHUMH PEHOBHHAMM.

Pospizuamu obMivEMit Ta JOHOpHO-aKuenTOpHMit (KaTioH aMOHIK)
MEeXaHI3IMH YTBOPCHHA KOBRICHTHOTO 3B’ A3KY.

Ckaadamu enckTpoHHI POPMYNIH MONEKYA, XiMidHI GopMynH cnoiyk 3a
3apaaamMu Houis.

Vemanosuioeamu suan xiMivHoro 38's3Ky B pEHOBMHAX 34 IXHIMM
dhopmynamu.

Buznavamu npocri, noasifini,
KOBANEHTHI 38’ FIKH MK ATOMAMH.

[Mpoznozyeamu B XIMIYHOrO 38" R3KY B CIOAYUI, MOAUIHBICTE YTBOPCHHA
BOIHEBOIO 3B'83KY MiX Moncxynamu, (izuni BRACTHBOCTI PEYOBMH Ha
ocHosi ixusoi Oygosn Tta Gynosy peuosuH Ha ocHOBi IXHIX i3ntHHX

noTpifiHi, NOAApHI TA HENmONAPHI




EAACTHBOCTEH (THNY KPHCTANIMHHUX TPATOK).

Oyinogamu Ha ocHoBi GyA0BH MONEKyn BOAH | CIHPTIB MOMIMBICTH
YTBOPEHHA BOAHEBOFO 3B8'RIKY MDK MONCKY/JaMH BOAW, OPraHiuyHmx
PEYOBHH, BOJAM i OPraHiYHUX PEYOBHH.

1.6

Cymimi peyoBHH.
Poswunu

Cymiuni omnopiasi (po3uunn) 1a HeoAHO-
pinHi. TIOHATTA NP0 AMCHEPCHI CHCTEMH.
Konoinui ta icrunni pozunnn. Cycnensii,
emynecii, acposom. Macosa 1 06’emua
(mas rasy) YacTKH PeYOBMHH B CcyMiwi,
Meroau possinenns cymimeit (BiacToro-
BaHHA, PUILTPYBAHHA, UCHTPHOYIYBaHHK,
BUNAPIOBAHKA, OHCTHNALIS (neperomka).
Bynosa monexynn Boau, [TOHATT pounH,
PO3YTHHHMK, POIUHHEHA ' PEHOBHHA,
KpucTasoriapar. PosuussicTs pevosun, il
JANeANICTE  Bid  PITHMX  ~ YWHHHKIB,
Hacuueni #i nenacuueHi, KOHUCHTpoOBaH! #
posseacHi posuunn., Macosa vyacTka pos-
YHHCHOI PEHOBHHN Y po3unHi. Enexrponir,
HeenexkTponiT. EnexTpomitiuna jaucouia-
Ui, CTYMIHB eNeKTPOAITHYHOT AMcouiauii.

OHHO-MOJISKYNApHE piBuanug.  Peaxuii
OOMiHY MK eNnekTponiTamMM y Ppo3HHHI.
Bomnesu#t noxazuuk (pH). 3abapsncrns
inaMKaropis (yuisepcanssoro, denondra-
neiny, METHAOPaHKY) B KHC/IOTHOMY,
NYKHOMY | HCHTPAABHOMY CEpPeIOBHILAX,
3HayeHHs pH U1 KOXHONO CepesoBMILa,
[aponis conell. Skicui peaxuii wa Aesxi
HOHH.

Haeodumu npuxradu KoNOTIHMX Ta ICTHHHHX POIYMHIB, POIYHHHHKIR,
cycnensii, eMynicil, apo30MiB, ENEKTPONITIB | HECACKTPOAITIB, CHABHHX i
cnabKuX eNeKTPONITIB, KPHCTANOriApaTiB.

Pospiznamu oHOPiAN] T8 HCOAHOPIAHI CyMiwi PI3HKX THIIB; posbarneHi,
KOHUCHTPOBaHI, ~ HACHYCHI, HCHACHYCHI  PO3YMHM; eNeKTponmiTH ¥
HCCTICKTPONITH, CHIBHI Ta cnabki eNeKTposIiTH.

Obupamu cnociG posginenus oguopiaHoi abo HEOAHOPIAHOL Cymil
PEHOBHH; BHARICHHS B PO3YMHI TAPOKCHI-, XNI0pHI-, Cyabpar-, kapbonar-,
cHaikat- i oprodocdar-ionis, Honie [iporeny, amoniio, bapilo, a Takox, 3a
RONOMOTOK JIyTY, — itonie Mepymy(2+) i Pepymy(3+).

Cxradamu cXeMH eNexTpONITHYHOI AMCOLiallii OCHOB, KHCIOT, COned,
HOHHO-MOZIEKYNIAPHi -~ PIBHANHA 338 MOJNEKYISPHHMH  PIBHAHHAMH i
MOJIEKYAAPHI PIBHAHHA 33 HOHHO-MONEKYNAPHHMH DIBHAHHAMH, PIBHAHHA
peaKuiit riaponizy cosieit; pIBHAHHA SKICHHX peaKUif s BHIHAYCHHA B
POIUHHAX XNOpHA-, Cyabar-, xapbomar-, cunikar-- i oprodocdar-ionis,
ionis amonio, Gepymy(2+), Gepymy(3+), (ocamxyroun ix nyramu), bapio
B MOJIEKY TAPHIA Ta HonHii dopmax.

Auanizyeamu e Gy10BH PEHOBHH, TEMIICPATYPH, THCKY (414 rasis) Ha
iX PO3HHHHICTL Y BOMI; MEXAHi3MH YTBOPEHHS HOHIB MPH PO3YMHEHHI ¥ BOI
eEKTPONITIB HOHHOT Ta MOJIeKYNApHOT OyA0BH,

Busnavamu MOKNMBICTS nepebiry peakuil oOMiHY MIX CACKTPONITAMH B
POIUHHI, FAPOIZY CONEH, CepeioBHILE POIUHHY COMI.

2. Heopraniuna ximin

2.1. Heoprauiumi peqosun# i IXi BaacTHBoCTI

&

5&? \Q:ﬂf \u ffo meMeTaniyHi

[\ HI BIAOMOCTI

SMMCHTH Ta
eTanH

/ %

Hemeranu. 3araneHa  XapakTepHCTHKE
HEMCTaNIMHHUX  eneMenTis  (Mmicue vy
nepiognuniit  cucremi,  ocobamsocri
enekTponHol  GyaoBn  atomis). Diznuni

Hazusamu waiinowmpeHimi y npupoi HEMETaNiuHi elleMeHTH, SKICHWI
Ta KinLKICHHI CKnaa noBiTps.

Hozcwiosamu  CyTh  SBHUIA  AM0TPOMIl, BUIMIHHOCTI  BIACTHBOCTEH
anotponiux  Moaudixauwili  Oxcureny, Cyvasdypy, Kapbony, @ochopy




BIACTHROCTI  HeMcTamis.  AJOTPOTIN.
Anotponni  moardixamii  HeMeTaniuHMX
enemenTis.  Ssmme  agcopbuii  (ua

MPHKIAL aKTHBOBaHoro Byrinng). OkucHi

T2 BUIHOBHI  BHACTHBOCTI  HEMETAMIB.
3acrocysanHs  Heamceranie, Oxcures.
[Mowmpenicte  OxcureHy. B npHpoai.
Kucens, cknag . fHoro  mMonexyu,
noOmWHpenicYs y  npupoai.  Dizmuni

BIACTHBOCT] KHCHIO. ONCPKAHHA KHCHIO B
nabopatopii (3 rigpored nepokcuay i
BOAM) Ta mpoMuciaosocti. Cnocobu
0upanHa kucHio. JloeeAeHHA HasBHOCTI
KHCHIO.  XiMIYHI  BAACTHBOCTI “KHCHIO:
BIAEMOMAIX 3 TNPOCTHMH 1 CKIATHHMH
peyonnHamu.  Konoofir Oxcureny - B
npupoai.  Oson.  3acTocyBaHHA Ta
Gionorivaa pons  kucHIO. OKHCHeHHS
(ropiHHA, NOBLIBHE OKHCHEHHA, AHXAHHA).
YMOBH DBHHMKHEHHR Ta [PHNHHCHHS
FOPIHHA, Cnonyks HEMETANIYHHX
enemenris 3 ligporcnom. Baactusoci
BOAHMX  PO34MHIBE WMX COOAYK, IX
sacrocysanus.  Oxcwam  HeMeTaniyHux
CACMEHTIB, iX yMicT B aTMOChepi.

- eRNAAOM TXHIX MOAEKYN al0 BYNOBOMD; CYTh ABHmA ancopbuil (Ha npHKIat

AKTHBOBAHOMO ' BYTULA); AHTPONOrCHHI TA NPHPOAHI NPHYHHHM [OABH B
atMocdepi. OKCHOIB HEMCTANIMHHMX JIEMCHTIB, TNPONCCIE OKHCHEHHS,
Kon006iry Oxcureny.

Hasodumu npuxaadu anorponaux moaudikaui Oxcureny (xHcenb 1a
o30H), Cynsdypy (pombiuna 1a Monoknmuuna cipka), Kapbomy (rpadir,
anmMas 1a ¢ynepen), Qocdopy (Ginuit Ta uepsonuit docdop), cnonyk
HEMETANIYHKUX cneMceHTiE 3 TigporeHom (rifporeH XJaopun, riapores
cyandi, aMoHiak).

Cxaadamu: XiMiuHi PIBHAHHA, WO MUITBEPIKYIOTH OKHCHI BABCTHBOCTI
HEMETaNiB (KHCEHS, CIPKA, BYIICIL, XJI0P) B PEAKLisX 3 BOJHEM i MCTanamu;
BIJHOBHI - BJIACTHBOCTI BOAHIO # BYIICIO B peakuisx 3 OKCHAAMH
METANIYHHX CACMCHTIB; PCaKiliii, AKI XapaKTePH3IYIOTh BIACTHBOCTI BOJIHMX
POIYHHIB TIAPOreH XJopHay (3 OCHOBaMK), riAporcH cyabdiay (3 nyramu),
aMOHIaKy (3 KHCIOTAMH); peakuill HiTpaTHol | KOHUCHTPOBaHOT cyabdarHol
KHCJIOT 3 Maruies, UMHKOM, MUUIO, peaKiii: oflepAanHa KHCHIO 3 ripores
NEPOKCHAY Ta BOAM; KMCHIO 3 BOAHEM, BYTIICLEM, CIPKOIO, MarHicM, 3amion,
MLLLO, MCTAHOM, IIPOreH CYIbDIAOM.

- HMopiswosamu  Gizudni T2 XIMIYHI BAACTHBOCTI HeMeTalnis, OKCHAIB
HCMCTATIMHHX C/ICMCHTIB; BIACTHBOCTI BOJHHX PO3UHHIB IAPOreH XJIopHay,
riporcH cyaspiny, aMoHiaKy.

Xapaxkmepusyeamu  wemeranw, Ixui  ¢IBWTHI  BAACTHBOCTI  Ta
3aCTOCYBAHHA; 3aCTOCYBaHMA riapored Xnopuay, riapored cynsbiay,
amoHiaky; Oi3HuHi Ta XiMiYMi BAACTHBOCTI HITPATHO! | KOHIEHTPOBAHOL
cynbhaTHoi KHCnoT (BIAEMOMIA 3 MAruicM, HHKOM, MIAMO); XiMi4Hi
BIACTHBOCTI KHCHIO; NPAKTHYHY 3HAYY LICTs ABKILA ancopbuil, ancopbuiiiny
IAATHICTH AKTHBOBAHOIO BYI/UIA T4 AHANOITMHHX JIIKApCHKHX NPENaparis.

Oyiniosanu  GIOZOTIYHE  3HAYCHHA HANBAKMHBILIMX  HEMETANIYHHX
(Oxcureny, Hitporeny, Kapbony, ®ocdopy, ranorcHis) ciaeMenTin;
IHAYCHHA KHCHIO B XXHTTCAISILHOCTI OPraHi3MiB; 030HYy B aTMOC(epi.

Bucaosmosamu cydMcexns WOA0 3ACTOCYBAHHA O30HY, €KOJIOTIHHHX
HACNIAKIB BHKHJIB B aTMocdepy okcuais KapGouy, Hitporeny, Cynsdypy;
KHCJIOTHHX JOLLIB, MapHHKOBOTO edeKTy.

Obipysmogysamu 3HaYeHHs ATOTPONHKX NEPETBOPEHb; 3ACTOCYBAHHA
KHCHIO.

Hoeodumu NpaKTHHHY IHAYYIHCTE HOMETANIB Ta CROAYK HEMETANIMHHX

CIEMEHTIR,




2.1.2.

- 3ar asHl BILOMOCT!
npo MeTaniuHi
ENIEMEHTH T4 METANH

3aransHa XapaKTCpPHCTR
enementia (Micle y nepiosuysiin cHeTemi,
0CO0NKBOCTI ENCKTPOHHOT BYA0BK ATOMIB).
Qiznusi BI1aCTHBOCTI METRIIB, 3ANCKHICTD
Bl ixHeOI OGynosm. Amomisiin 1 3anizo:
diznuni 1 XiMiNHI  BARCTHBOCTI.
Halipaknupiui cnonykd AmoMiniio Ta
@epymy. 3acrocysaHus meTalis Ta iIXHIX
cnnasis, Paa axtuenocti metanie, CywuacHi
CHAIKaTHI MaTepians. Minepansui
AoGpusa. [TousTTs NPO KHCNOTHI Ta yRHI
rpyuTH. Bionoriuke 3HaveHHs MeTamivMHBX
I HOMCTANIMHHUX CACMCHTIB,

'i

Cxradamu PIBHARHK, WO NIATBCPIKYIOTH BUIHOBHI BAACTHBOCTI METATIB,
30KpeMa AMOMIHIKo 1. 3ami3a (peakuiii 3 HeMeTanamu, BOAOK, KHCTOTAMH i
CONAMH B PO3YHHAX).

Iopiswosamu diznani 1a XiMIMHI BRacTHROCTI MeTatis (AmoOMiHIA i
3a0i30), OKCHAIB METaniYuMX eneMentis; ocHos (rimpoxcuais Harpilo i
Kansuiwo).

. Xapaxmepuzysamu metany, IxHi Gi3nuHi BIACTHBOCTI T2 3CTOCYBaHHR (Y
TOMY 9HCTI CNJaBiB. MeTANiB), 3acTocyBaHHs riapokcupis Harpilo i
Kansuio.

Oyimosamu  Gionoriune 3naucsns meraniyuux  (Kansuio, Kaniio,
Harpito, Marsiio, @epymy) e1eMeHTIB.

Hoeodumu nNpaxTHIHY 3HAYYMICTL METAMB | CTOAYK METAMYHMX
EJIEMEHTIB.

2.2, OcHOBHI KAACH HEOPTAHIMHMX CHONYK

22.1

Oxcnan

BusnaueHna, cknax i HoMeHKnaTypa,
Knacudixauin OKCHIIB, XIMIHHI
BIACTHBOCTI  COJICTBOPHHX  OKCHIIB,
cnocolK oepxanHa OKCHITIB.

Hazusamu © OXCHAM 33 CYHACHOK)  HAYKOBOK  YKPaiHCHKOIO
HOMCHKIATYPOIO 38 IXHIMH XIMIYHHMH OpMyNamMHu.

Pospiznamu weconetsopri (CO, N;O, NO, Si0) # conersopHi oKcHIn
(kuenoTHi, ocHoBHi, amdoTepui),

Cxradanu  XiMiuHi  QOPMYNH  OKCHIIB, pPIBHSHHA peakuii, #Axi
XBPAKTEPHIYIOTH XIMIUMI BAACTHBOCTI CONETBOPHHX OKCHAIB (B3aemMOis 3
BOLOIO, OKCHAAMM, KHCIOTaMH, fayramm), cnocolH ONEPXaHHR OXKCHIIB
(B32€MOMIA NPOCTHX . i CKAAAHHX PCHOBHH I3 KHCHEM, PpO3KIAJaHHA
HEPO3YHHHKX OCHOB, JICAKHX KHCOT | CONCH Mia 4ac Harpisanns).

IMopiewosamu 32 XIMIMHHMH BJIACTHBOCTAMH OCHOBMI, KHCIOTHI Ta
amboTepni (Ha npukaanax oxcuaie Lluaky T2 AmMOMiHIO) OKCHIH.

Xapaxmepuzyeamu GisHani BIaCTHBOCTT OKCHIIIB.

Busnavamu QopMynu oxcuIiB cepen GOPMYN CHOAYK IHIMINX BHBHEHHX
KJacis,

BusnaucHus (3aranpkHe T2 3 MOMIsAy
eNeXTpoOniTHYHO!  AWcowianii), cxmax i
HOMCHKAATYpa, KnacHDIKAmis,  XiMium
BJACTHBOCTI /IYTIB T3 HEPO3UHHHHX OCHOB,
cnoco0H 0epKAHHA OCHOB.,

Hazusamu  OCcHOBM 33  CYYACHOK)  HAYKOBOKO
HOMCHENATYPOIO 33 IXHIMH XIMi4HIMHK GopMynamu.

Pospizugmu pozaunHi (1yrH) T2 HEPO3UHHHI OCHOBH.

Crxradamu  XiMiuni  QOpMYNH  OCHOB, DIBHAHHA  peaKiii, AKi
XApaKTEPHIYIOTE XIMI4MHI BAACTHMBOCTI NYriB (B32€MOAIR 3 KHMCAOTHHMH
OKCHJIAMM, KHCAOTEMH T3 COMAMH B PO3YMHI) Ta HEPOIYMHHHX OCHOB
(B33€MOJIIA 3 KHCHOTAMH, PO3KJadaHHA Mijl %ac parpisaxug), cnocobn

YKPAIHCEKOK




OLEPAXAHMA- JIYriB (BIACMOLLL NYXKHMX 1 NYKHOIEMEALHUX (KpIM MarHioc)
METANIB i3 BOAOK), OCHOBHKX OKCHAIB JIYXKHHMX i NYAKHOZEMENLHHX CECMCHTIB
13-BOI0I0) H HEPOIYHHHHX OCHOB (B34€MOLIA COMER i3 IyraMy B pO3HMHI).

Iopiswiosamu XiMiuli BIACTHBOCTI POIYHHMHX (NYriB) | HEPOIUHHHMX
OCHOB.

Xapaxmepusysamu GisHdni BAACTHBOCTI OCHOB,

Busnavamu. dopmynu ocHOB cepes GopMyNl CRONYK IHIHX BHBYCHHX
Kacis.

223.

Kucnorn

Buznavenns (3aranese Ta 3 norasay
CNEKTPONITHIHOT ' AMcouiamii), cknam |
HOMEHKNnaTypa, xnacudixauis, XiMiuui
BJIACTHBOCTI, CHOCOGH OIePKaHHA KHCIIOT.

Hasusamu  kMCIOTH - 33 CYYaCHOK  HAYKOBOK  YKPAiHCBKOK
HOMEHKIATYPOIO 32 IXHIMK XIMIYHKHMH GopMYNaMy,

Pospisuamu xucnotu 2a cxaagom (oxcureHoBmicHi, O€IOKCHICHOBI),
OCHOBHICTIO (QUIHO-, JIBO-, TPHOCHOBHI), IAATHICTIO N0 ENEKTPOMITHYHOL
Aucouiauii (cuasHi, caabki).

Cxagdamu  Ximidni  GOPMYNH KHCIOT, DIBHSHHA  peakuifl, saKi
XAPAKTCPHIYIOTE XIMIYHI BJACTHBOCTI KHCHOT (B33EMOMIA 3 METANAMM,
OCHOBHHMH Ta aMQOTCPHMMH. OKCHAAMH, OCHOBaMH Ta ampoTepHHMH
riAPOKCHAAMH, COMAMH) Ta cnocolH iX oncpXaHHA (BIACMOIIA KHCIOTHHMX
OKCHAIB I3 BOJIOIO, JEAKHX HEMCTANIB i3 BOAHEM, CONCH 13 KHCAOTaM#K).

. Xapaxmepusysamu Gi3HdHi BRACTHBOCTI KHCIOT.

Busnavamu dopMmyan kucnoT cepen doOpMya CIoNyK IHIIHX BHBUCHHX
KNIaciB, BANCHTHICTH KHCTOTHOTO 3anHIIKY 3a GOPMYI0I0 KHCIOTH,

llpoznosyeaimu  moXnMBICTL nepebiry XiMiumux peakuif xucmor 3
MCTA/IAMH, BHKOPHCTOBYIOUH DAL AKTHBHOCTI METANNIB.

224,

Couni

Buanayenus (zaranpHe Ta 3 nOrasay
CNCKTPONITHYHOT  AMcouianil), ckaag i
HOMEHKNaTYpa, Knacudikawis, XiMiusi
BJIACTHBOCTI, cnocobn OfepKAHHA
CepeaHix Ta KHCaMX conedf, IX nomMpenns
B npupoi. [onsaTTs mpo koperkicTs Boau
Ta croco0H 11 yCYHEeHHA.

Hasugamu cepeani Ta Kuci Cosll 33 CYHacHOI0 HAYKOBOK YKPAiHCLKOKO
HOMEHKAATYPOKO 33 IXHIMI XIMIMHHMH QOPMYIaMI; BHIH HOPCTKOCTI BOLH
(rumuacosa, abo kapboHaTHa; NOCTIiHA, 3araibHa).

Pospizuamu 3a CKIanOM CEPeiii Ta KHCT coni,

Cxnadamu xiMiuHi -GopMynH cepelHix Ta KHCAMX cone; PIBHAHHA
peaxuiii, AKi XapaKTepH3yIOTh XiMiYHi BNACTHBOCTI cepeiHixX (B3aemoaia 3
MCTanaMH, KHCAOTaMH — XJIOPHAHOK, CYAbDaTHow, HITPATHOIO, AYraMH,
COMIAMH B PO34HHI) TA KHCAMX (B3aEMOMIA 3 KHCHOTAMH —— XJOPHAHOIO,
cyedarHolo, * HITPATHOW, AyraMu, TepMidHWA posknan  kapGouartis i
rigporenkapbonarie) coneif, cnocoGu oacpxkaHHs cepeaHix (Baacmouis
KHCIIOT I3 MCTaNaMH, OCHOBHHX OKCHJIIB i3 KHC/IOTAMH, KHCOTHHX OKCHIB 3
NYTaMH, OCHOB i3 KHCAOTamM, cosed i3 KHcaoTaMmu, conell i3 ayramm,
KHCIOTHHX OKCHAIB 3 OCHOBHHMM OKCHIAMH, coich i3 conaMu, coscit i3
MeTanamu (peakuil 3aifCHIONTS y PO3YMHAX), METANiB i3 HeMeTamamy) Ta




KHCAMX . (B32EMOMIA CCpPeIHIX conel 3 KHCAOTAMH) COned; YCYHEHHS
KOPCTKOCT] BOJK.

Xapaxmepusyeamu ¢pi3ntsi BIACTHBOCTI CONE.

Busnavamu QopMmynu CEpeaHix Ta KHCIHX coneit cepest GopMyJ Croayk
THUIMX BHBYCHHX KJIACIE,

Mpoznozyeamu MowamBicTs mepebiry XiMivwHnXx peakuifi cosefi 3
MCTaNaMH, BHKOPHCTORYIOUH DAl AKTHBHOCTI METANIB.

Ho60dumu ynnue xopcrxoi Boan Ha noOYToBi NPHIAAH | KOMYHIKaMi.

2.2.5.

AMOTEPHI COAYKH

SABnie amorepHoCTi. Ximivri
BACTHBOCTI, cnocobu OJICPAKANNHA
amoTepHEX OKCHAIB | TAPOKCHAIB.

Haszueamu amdotepni OKCHAM i TipOKCHAH 33 CYYACHOK HayKOBOIO
YKPAIHCHKOK) HOMEHKAATYPOKO 38 IXHIME XIMIYHHMI POPMYIaMH.

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

Cxradamu  XiMiudi (OpMyIH OKCHAIB 1 TiAPOKCHAIB AMOMIHIIO T2
Llusky, piBHAHHA peakuill, SKi XapakTepu3ylors ixui XiMiuHi BaacTuBocTi
(B3acMOZIR 3 KMCHOTaMM, Jiyramu (B pO3HMHI Ta M 4ac CIUIABIAHHA) T4
Cnocofn oaepxants (B3a3EMOTIA CONCH IWHX CACMEHTIB i3 J1yraMu B PO3UHHi).

Xapaxmepuzyeamu nowstra  amporeprocti, $izmuni  BIACTHBOCTI
OKCHJUB | MLAPOKCHAIB AJoMiHII0 Ta LIMHKY.

226.

TeHersyni 38" A3KH MK KIACAMH HEOPraHiTHHX CTIOMYK

Cxradamu piBHSHHS Peakiifi MK HCOPraHIYHMMH CHOAYKAMH DPi3HHX
KJ1aciB.

Topismosamu  XiMIMHI  BAaCTHBOCTI
amdoTepHHX riIpoKCHIIB, CONeH.

Yemanosmosamu 38 03KH MK CKAIRIOM | XIMIYHHMH BAACTHBOCTAMH
OKCHIIB, KHCIOT, OCHOB, aMpOTepHMX TIiAPOKCHIIB, CoNefl; FeHCTHHHI
IBAKH MIXK NPOCTHMMH | CKAAAHMMM PEHOBMHAMHM, OKCHAAMH, OCHOBAMH,
KHCN0TaM K, aM(POTEPHHMH MAPOKCHAAMH, CONAMM.

Obrpynmosyeamu  3alCKHICTE  MIX  CKNAZ0M, BIACTHBOCTAMH T3
3ACTOCYBAHHAM OKCHJIIB, OCHOB, KHCJIOT, aM(OTEPHHX TAPOKCHIB, coneil.

OKCHIIIB, OCHOB, KHCJIOT,

3. Opraniuna ximis

3L

TeopeTHYHi OCHOBH
OPraHiyHol XimMii

Haftsaxcnusiun CICMCHTH-OPTaHOTEHH,
0OTaHIYHI  CHONYKH;  NpHpoAHi  Ta

i Oprasivyxi CRIOMYKH.
Gyn108a OprasivHMX CROAYK.
oH-KapDoHosi 38’ a3k y
(YHHX CHONYK: NPOCTH,
iiinuil. Teopia Oynosu

Hasueamu opraniydi  cnonyku 33 crpyxtyprumu  Gopmynamy,
BHKOPHCTOBYIOWH CHCTEMAaTHYHY HOMEHKIATYPY.

Hagodumu rpuxaadu OPraHiyHmx cnonyx i3 NPOCTHMH, NOABIAHHMH,
norpifiunmu  KapSou-Kapfonosumu  38°s3kamu;  romonorie  pisHmx
IOMOJIOMIYHKX PRAIE  BYI/ICBOAHIB T2 OKCHIEHO- 1  HITPOrCHOBMICHMX
OPraHiHHX CTOAYK PI3HHX KJIACiB, CTPYKTYPHMX i30MepiB NpPCACTABHHKIR
PI3HHX TOMONIOMIMHHX PAMIB BYI/IEBOAHIB T4 OKCHICHO- | HITDOTCHOBMICHHX




4 OpraHiyHux  cnonyk.  Homenwnarypa
opraniuHux  cnoayxk. . Kracudixanis
OpraHiuMMx . cnodyk- .3a  Oynosowo.
KapbOHOBOIO  naHora | HasBHICTIO
XAPAKTEPHCTHHHMX (pysxitionanbumx)
pyn.  SBumie  roMonorii;  rOMONOrH,

TOMOZIONIYHNH PAZ, TOMOJIOTIYHA PIsHHUA.
Knack opraniyuux cnonyx. 3aranesi
GOpMYNIH rOMONOTIYHHX  PRAIB | KIACIB
OpraHiyHUX cnonyk. Ssume izomepii,
130MCPH, CTPYKTYpHA i30Mepis. Biacmunii
BB~ aroMis  abo rpyn aromis ¥
MOMEKYJIAX OPTaHi4HHX CTIONYK.

OpravivHHX CHoAYK PIIHHX Kinacis.
Pospisnsmu 3a XapaxTepHHMH O3HAKAMM HEOPraHiuHi # oprasiysi

CNOMYKH, NPHPOAHI TA CHHTETHYHI OpraMiuni CROAYKH; OPraHivuHi CHOAyXH

33 SKICHHM CKJAJ0M: BYIICBOANI, OKCHIEHO- | HITPOrCHOBMICHI PEHOBHHK,
npocTuil, noasifumi, norpifinuit KapGoun-KapGonosi 38’83ku; romonoriqui
PAIH | KNACH OPraMivHHX CrONYK; CTPYKTYPHI i30MEPH NEBHOT PEHOBHHH.

lTopiswosamu xosanenni  KapGon-KapGonosi 38'a3ku y Monexynax
OPraHi¥HMX CHOAYK: ~ NpoCTWii, moasiiinmil, noTpiikumii; Oyaomy |
BAACTHBOCTI CNOJIYK 3 PI3HAMH XApaK TepHCTHYHHMH PYTTaMH,

Kracughixysamu opranissi cnonyku 3a 6yaosoio kapboHOBOro NaHora
Ha HACHYCH] BYI/ICBONKI (AKaHM), HEeHACHHCHI BYT/ICBOAHI (anKeHH, AKIHK),
apoMaTHYHI BYI/ICBOJHI, 34 HAABHICTIO XapaktepHcTHynuX (DyHKuioHANb-
HHX) TPYN COHpTH, QeHoN, anbieriaH, KapOOHOBI KHCIOTH, CTEPH, AMIHH,
AMIHOKHC/IOTH.

Busnavamu waiipasaneimi enementu-opranorens (C, H, O, N, S, P);
TOMONOTH BYIJICBOAHIB T4 IXHIX TOXIAHMX; i30MEPH 3a CYPYKTYPHHMH
dopmynamu.

- Cxkradamu cTpyxTypHi GOPMYIH OPraHivHHX CIIONYK 38 HaiBaM¥ 3rifHO
3 CHCTEMATHYHOK HOMEHKIATYpPOIO.

Vemanosuwosamu BianopiiHocTi MiX NPeACTABHHKAMH TOMOJIOITYHHX
PANIB T2 IXHIMH 3araibiumu GopMynaMH, KIACAMH OPraHivHHX CHONYK Ta
IxniMu  xapakrepHeTianumMy  (QyHKUIOHANBHMMU) TPYNAMH; BIAMIHHOCTI
MiX FOMOOraMM 3a KiALKICHMM CKIaioM, izomepamu - 3a Oynosow
MONeKYIL

Hoscniosamu 3aNEXHICT BIACTHROCTEH peqOBHH Bia cxaaay i Oyaosw
iXHiX MOfEXyn HA OCHOBI MONOMKCHB Teopil GynoBd OpraniyHHX CMOMYK;
CYTE CTPYKTYPHOI i30Mepil.

Xapaxmepuszyeamu cyrs Teopii 6y A0BKH OpraHidHHX CMIOMYK,

Ananizysamu peaxuifiny 3naTHICTL OPraHivHMX CHOAYK i3 PiIHHMM
THNAMH 3B'A3KiB; XiMiuny OyA0BY OpraMiuHMX Cnojyk, BHKOPHCTOBYHOUH
OCHORHI NOJIOXKCHHS TCOPil OyA0BH OPraHiHHX PCHOBHH.

[Ipozrozyeamu peakilifiny 3JaTHICTL OPraHIYHHX CHOJNYK, BHXOPHCTO-
BYIOYH TIOHATTA NP0 EIAEMHMA BIUIHB aToMiB abo rpyn aToMiB y MOICKY/Iax.

Pobumu euckosxu MOA0 BIACTUBOCTCH PCHOBMH Ha OCHOBI IXHBOT OY-
0BH | Wono GyA0BM PEHOBHH HA OCHOBI IXHIX BAACTHBOCTCH, a TAKOXK Npo

1 GaraToOMariTHICTh OPraHiHHX CNOAYK Ha OCHOBI Teopii XiMiuHOT Gy A0BH.

3.2. By

racsoami




3.2.1.

© . ANKaHH

3aranena hopmyaa-- ankaxis,
HOMENKIATypa, CIPYKTYpHa - i30Mepis,
Oynosa monexyn, ¢izuyHi Ta  XiMiuHi
B/IACTHBOCT], cnocobn OREPKAHHA,
3ACTOCYBAMMA.

Hasusamu 3aranbiy QopMynTy AJIKaHIB, NPEACTABHHKIB rOMOJOMYHOrO
pany cknany CHg = CyoHaz 33 CHCTEMATHYHOIO HOMCHKIATYPOIO.

Cxradamu -MONEKYNApHi, CTPYKTYPHI Ta HanmiBCTPYKTYPHI (opmynH
ankaHiB Ta IXHIX i30Mepis 332 HA3BOIO CMONYKH; PIBHAHHA pearuii, mo
XapaKTCpH3YIOTH XiMiYHI BIACTHBOCTI ankaHiB (ropiwHs, vepmivHul
POIKIAM, 130MEPHIALIN, FAIOIEHYBAHHKS), OACPAANNHS ANKaniB (TIApYBaHHAM
AIKEHiB, anKixis).

Poszniznasanu CTpyKTYPHI 130MCPH MPEACTABHHKIE TOMONIOTTHHOIO PRy
ATKAHIB.

Hopienosamu Gy noey 1a BIACTHBOCTI MCTAHY Ta HOr0O rOMOJIOTB.

Obrpynmosysamu 3anekHicTs MiX arperatiuM cradom (3a 20-25 °C),
TCMMCPAaTYPaMH TUIABACHHA | KHMIHHA IKaHIB Ta TXHIMM BUIHOCHMMH
MOJICKYISPHHMH  MacaMH | OYyI0BOI0 MOJIEKY/N;, 34aTHICTH ANKaHIB N0
peaxuiif 3aMilleHHs; 3aCTOCYBaHHA ANKaHiB (NATHBO, NaNbHe, POIUHHHHKH,
OACPKAHHA CAXi, BOAHIO, IAIOrEHOANKAHIB) IXHIMI BIACTHBOCTAMH.

Vemanoenosamu 38's3xkn Mk cknajioM, Oya0BOK, BAAaCTHBOCTAMH T2
JACTOCYBAHHAM ANIKaHIB, IXHIM BIAMBOM Ha JOBKLLIA.

3.2.2,

AnKenu

3aranena popmyna, anKeHIB,
HOMEHKIATYpa, *. CTPYKTYpHA  i30Mepis,
Gynosa mMonexyn, XiMiuHI BAacTHBOCTI Ta
cnocobn ofiepKaHHA ETeHY, 3aCTOCYBAHHA.

Hasusamu. ankeny 32 CHCTEMATHYHOIO HOMEHKIATYPOIO Ta iXHIO
saransHy gopayny.

Buswavamu cipyktypHi i3omepu ankcHis 3a Oynosoin kapbOHOBOrO
JRAHIIOTA, POITAIIYBAHHAM NOABIHHOTO 38’ A3KY.

TToxcrioeamu cyTh CTPYKTYPHOI i30Mepil ATKCHIB,

Posniznaéamu CTPYKTYPHI 130MEPH NpPEACTABHHKIB TOMONOTIMHOTO pRAY
ANKCHIB,

Cxradamu Ha OCHOBI 3aranbHOl QOPMYIH MOAEKYAAPHI, CTPYKTYPHI Ta
HAMIBCTPYKTYPHI QOPMYNTH ANKEHIB; PIBHAHNA PeaKliii, O XapaKTepH3yIOTh
XiMiYHI BIAcTHBOCTI eTeHy (YACTKOBE Ta MOBHC OKHCHEHHA, NPUCIHAHHS
BOAHIO, TAJOTCHIB, TUIPOrCH TranorcHiLB, BOAW; nNoOAIMEpH3auis) Ta
ONCpXaHHA  eTeHY  (meriapyBaHHAM  eTaHy, TiAPYBRHHAM  CTHHY,
NETIAPATALICIO eTaHOMY).

3acmocosysamu 3Hanug ana BUBOpy cnocoly BHABACHHA AIKEHIB.

Vemanoenosamu 38's3ku Mk OyZoBOI0 T 3JaTHICTIO AnKeHIs 10
peaKuii NpHCAHAHHA.

Obipynmosysamu ~ 3aCTOCYBAHHA ~ ANKCHIB  IXHIMM  BIACTHBOCTAMM
(OAEpKAHHA eTaHONY, NONICTHACHY).
hopmyaa AIKIHIB, Hazueanmu ankiny 32 CHCTEMaTHYHOIO HOMEHKIATYPOK Ta TXHIO JaranbHy
CIpyKTypHa _ isomepid, | Gopmyay.




Gynosa monskya. XiMiuni sractusocti 1a|

Cnocobu OAePAANHR CTHHY, 3ACTOCYBAHHA,

Busuavamu CIpYKTYPHI 130MEPH anKinis 3a OyioBoo KapGoHOBOIO

NaHUIora, PO3TAIYBAHHAM NOTPIAHOro 38’ A3KY.
|- —iIloscwiosamu cyTh CTPYKTYpHOT i3oMepil ankinis,

Craadamu MONEKYNAPHi, CTPYKTYPHI Ta HAmiBCTPYKTYPHI QOpMYnH
AnKiHIB; PIBHAHHA PEAKUiH, (IO XaPaKTEPH3YIOTE XiMIYHI BIACTHBOCTI ETHHY
(NpHEAHAHNA BOAMIO, FATONEHIS, MAPOreH ranoredilis, BOIH; TPHMCPHIALIA

.| eTuny, YaCTKOBE OKMCHEHHA) i NOBHE OKMCHEHHS WIKIHIB;, NPOMMCIOB] Ta

naboparopHi cnocobu OfICPaHHA CTHHY: JACTApPYBaHHAM €TaHy, CTeHY,
riZpoONi3oNM KanbIlii AUCTHNEHIZY, TEPMIYHHM POIKIANAHHAM MCTAHY.
3acmocosysamu snanns ans BuGopy cnocolby sBHABNCHHR ANKiHIB.
Ilopismosamu  peakuifily 34aTHiCTs €TeHY | €THHY B pCaKuisx
NPHEIHAHHA.
Vemanosmosamu 38' 530k Mix GyI0R0IO Ta 3MATHICTIO CTHHY JI0 PeaKIlii
NPHETHAHHA,
Obrpynmosyéamu 3aCTOCYBAHHS €THHY (ra30Be PI3AHHA | 3BAPIOBAHHA
METaNIB), 3yMOBJIeHe HOTO BIACTHBOCTAMH

3.24. ApomarTHuHi 3araneHa Qopmyna apeHiB rOMONONIYHOIO Hasusamu saransiy GopMyny apoMaTH4HHX BYTACBO/HIB.
syrnesonsi. Bensen | pany-  Gemseny. . Bymosa  monexyn, Po3piznamu HeHACHYCH] TA APOMATHYHI BYTTICBOAHI.
BJIACTHBOCTI, cnocobu oaepxanna | . Iopismwsamu 38’ a3xn Mix aromamu KapBony B monckynax GenseHy Ta
Oenzeny. ANTKaHIB | AIKCHIB, PCAKILANY 3AaTHICTH OCH3ICHY, ANKAHIB, IKEHIB 1 ANKINIB
¥ PCAKIiAX 3aMIICHHA T2 OKHCHCHHA; GeH3eHY, ATKCHIB | ANKIHIB ¥ peaKuiax
MPHEAHAHHA,
Cxaradamu MONCKYASPHY Ta CTPYKTYpHY dopMynn GenseHy; piBHAHHR
peakuiff, W0 XapakTepH3YIOTh XiMiumi Bracrusocti Oemzeny (ranoreny-
BaHHK, TiAPYBaHH#, TOpiHMA), OfepxanHs OGeHleHy B MPOMHCAOBOCTI
(KaraniTHuHE QEriapyBaHHA H-FEKCany, TPHMEPH3allis eTHRY).
3.25. | TNpupoawi mxepena | [owmpeHHs BYIIEBOAHIB Yy  NpHpoAi. Toscuweamu cyTh NpolECY NEPETOHKH HadTH.
ByracBoaHis T2 ixHs | [Ipupoanuit ras, nadra, xam'sue syrinng — Crkraadamu piBHAHHA peakuiif, mo BiaGyBAOTHCA MiJ “ac CHAMIOBAHHA
nepepobxa NpHPOaN| axepena BYIICBO/IHIB. | MPHPOAHOTO ra3y.
[eperonxa HagTH. Byrnesoanesa Pospisuamu peakuii, Axi BinbysaloTses il YaC TEPMIYHONO POIKAANAHHS
CHpPOBHHE @ OXOpoHAa  JOBKINNA. | BYIAEBOJHIE,
3acTocyBanHs BYIreBOAMIB. Vemanosaosamu 38’83KM MUK CKIQZoM, OYI0BOIO, BAACTHBOCTAMM i
3ACTOCYBAHHAM BYTJIEBOANIB,
Y/ S 3.3. OxcurenosmicHi oprasivmi cnoayks
33.1. [(" / ApaAKTEPHCTHYHA (pynxuionansua) Hasusamu 3aranbuy Qopmyay Ta xapaktepucTHuny (GyHxuioHanbny)
i o1 yia  cnnpris.  Hacuseni  omHoatoMsi | rpyny: cnMpris; 0AHOATOMHI HACHYCH] CIMPTH i INILEPON 34 CHCTEMATHIHOIO




COMPTH:  3aranbla T4 CTPYKTYPHI
Gopmyan, CTPYKTYpHa . :  i30Mepix,
CHCTEMATHYHA  HOMEHKJATYpa, - XiMiumi

snactisocti. Boawesnit 38's30K, #oro
BIAHE Ha (i3M4Hi BAACTHBOCTI: CAMPTIB.
Onepxanus  erawony. [aimepon  ax
Mpe/ICTABMMK  GaratoaTOMHHX  CIHPTIB.
XiMi4H] BAACTHBOCTI, AKICHA PEAKUif Ha
GararoatoMHi CHPTH.

m——

HOMEHKAATYPOIO,

Pospisiamu  OAHOATOMHI  HAcHMCHI  COMPTH  NOMIX  IHWMX
OKCHICHOBMICHHX - OPIaHisHHX CHONYK 33 3araasHol0 Ta CTPYKTYPHOMKO
dhopmynamu,

Buznayamu cTpyKTypHi i30MEPH OJHOATOMHWX HACHYCHHX CIHPTIB 3a
Oy 108010 KapOOHOBOIO NAHLNONA, PO3TALLYBAHHAM FiJAPOKCHIIBHOI MPYNH.

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

Cxkradamu monexynsphi, CTpykrypHi QOPMYNH CHMPTIB;, pIBHAHHA
peaKuifl, wWo' onMCY:OTE XIMIMHI BIACTHBOCTI HACHYEHHX OAHOATOMHMX
CIHPTIB (NOBHE | YACTKOBC OKHCHCHHS, ZICTIAPATALIA, BIAEMONIA 3 NYKHHMH
METANAMH, TMIPOreH TanoreHiaamM, ccrepudikauis), raiuepony (nosHe
OKHCHEHHH, BIAEMOAIN 3 AYKHHMM MCTATAMM, BHUIMMH HACHYCHHMH Ta
HEHACHYEHHMH KapOOHOBHMH KHCIOTAMM), OAEPAKAHHA IAILEPONY NYKHHM
riaposizoM (OMUACHHAM) XKHPIB; cliocobn oAepkanHa eranony (rigparaiieo
ereny, GpepmenTaTHENMM GPOIHHAM FAIOKOIH).

Xapaxmepusyeamu cxnap i GynoBy MONEKYN OMHOATOMHHX HACHYCHHX
COHPTIE, XIMi4HI BAACTHBOCTI OAHOATOMHHMX HACHYEHHX CIHPTIB |
IAILEPONY, CNOCobH ONCPRAHHR €TAHONY.

Hoplewoeamu (isnuni BracTHBOCT] (TEMNEPATYPH KHIIHIA, POIYHHHICTE
Y BOAI) OAHOATOMHMX HaCHYCHHX CIMPTIB | BIANOBIAHMX aNKanis, MeTaHONY
i eTaHOMy; AKTHBHICTH OAHMOATOMHHMX HACHYEHHWX CIOHPTIB, BOAM |
HEOPTAHIYHHX KHCNOT ¥ PEaKUisX i3 JYKHHMH Metanamu; Oymosy 1
BIACTHBOCTI OHOATOMHHX HACHYCHHX CIIMPTIB i eHomy.

3acmocosyeamu  suanns  ans subopy  cnocofy  BHRBACHHS
GararoaroMHux cnupTie (R3aemonin 31 ceikoocamkenum  kKynpym(ll)
FPOKCHAOM).

lpozrozyeamu XiMidHi RIACTHBOCTI OAHOATOMHHX HACHHYEHMX CIMPTIB i
railuepony H4 OCHOBI 3HAHB NP0 BAACTHBOCTI  XAPaKTCPHCTHYHHX
(byHkuionaTeHuX) rpyn.

Obipynmosyéamu  3acToCyBanHa  eTawony (ozepxanus  eranonoi
KHCAOTH) Ta Meranony (oaecpaanus seramamo (dopmansaeriny) ixeinmm
BIACTHBOCTAMM,

Vemanoawosamu  npuYHHOBO-HACHLAKOB]
OyIOBOIO, BIAACTHBOCTAMM,
CNHpTIB i rAiuepony.

Pobumu  6ucnoéku 11040 BAACTHROCTEH OAHOATOMHHX HACHHCHKX

38'AIKH MK
JACTOCYBAHHAM  OIHOATOMHHX

CKJIANOM,
HACHYCHHX




crnupTis i raigepony wa mniacrasi ixusoi OGygoem Ta npo . Gynosy

ONHOATOMHMX HACHYEHMX .COMPTIE | raluepony Ha nigcTasi ixmHix

'BAACTHBOCTEN Ta HA OCHOBI PEIYNLTATIB CROCTEPEKEKD.

Yesioommoeamu  wsacmosn’a3ok  cknany, OyaoBd, BAAcTHBOCTCH,
3ACTOCYBAHNA OAHOATOMHMX HACHYEHHX CAMPTIB i CAiuepony.

332,

Mhenon

Gopmyna ¢enony. Cknax i Oyzgosa
MOJIEKYIH enony;. BAACTHBOCTI,
JACTOCYBAHHA.

Cxknadamu MONCKYNSpHY, CTPYKTYPHY QopMyan ¢enony; piBHEHNA
peakuif, mo pigobpaxalors XiMiuni wnacrusocTi denosy (peakuii 3a
YHACTIO MAPOKCHILHOT TPYIH — BIAEMOMIN 3 NYXKHHUMH METAIAMM, JYTaMH);
peakuii 3a yqacTio GEHICHOBOrO KibUA — B33EMO/1iR 3 GPOMHOK BOZOID).

Hopismosamu Gynosy i BNACTHBOCTI OAHOATOMHHX HACHHUCHHX CrIMpTiB i
denony; snaruicTs Oenseny i denony 10 peakuiit 3aMimenns.

Vemanospiosamu — npudMHOBO-HACHIAKOBI  3B'S3KM  MiIX  CKJANOM,

-Gy 08010, BIACTHBOCTAMK, 3aCTOCYBaHHSM deHoy.

. 3acmocosyeamu 3nanua s BuGopy cnocoly BusBAcHHR (enoay
(B3aeMoia 3 OPOMHOIO BOAOKD).
llpoznosyeamu XiMiduHi BnacTHBOCTI (eHONY HA OCHOBI 3HAHB MO
BAACTHBOCTI XapakTePHCTHYHMX (QYHKUIOHANLHKX) rpyn.
... Pofumu eucnoexu OA0 BracTHpOCTeR denony Ha nigcrasi ioro 6ynosu
i npo. 6ysopy ¢ewony Ha miacTasi MOro BIACTMBOCTEH Ta Ma OCHOBI
Pe3YNbTATIE CIOCTEPCKCHD.

33.3.

AJBJIEriH

3aransHa . Ta | CYPYKTYpHI  opmynH
ansaeripis,  Cxnan, - Gynosa '~ Mouekyn
anberiie. ANbACTIIHA XapaKTePHCTHYHA
(pynkuionansna) rpyna, il BHIBACHHS.
Cucrematuyna HOMCHKIATYpa | Qizuui
BIACTHBOCTI anberizis. XiMiuni
BJACTHBOCTI ETaHAMIO, HOTO OfiepKanHs.

Hazueamu 3aranpny Gopmyny Ta xapaxrepucTHuny (QyHKUIOHATBHY)
TPYNny aibAerifib; ANbACAM 33 CHCTEMATHYHHOK HOMEHKNATYPOIO.

Pospisnamu anpjerige 0OMIXK IHIIMX OKCHICHOBMICHMX OpraHidHHX
CHOJYK 32 3aranbHoI0 Ta CIPYKTYPHOKO dopMynamu.

IMoacuoeamu BrUMB XapakTepucTnyHol (PYHKUIOHANLHOT) PYNH Ha
Gizuni 1 XiMiYHI  B3CTHBOCTI  @IBJACTIAIB, BOAHCBOrO 38'A3KY Ha
PO3HHHHICTL anbAcTifis; (i3n¥HI BAACTHBOCTI CTAHAMD Y 3ICTABNCHHI 3
eTanonoM (3a remneparypu 20-25 °C),

Haeooumu npuxradu ansierifiis; 3acTocyBadHs eraHamo (oaepaaHHs
OLTOBOT KHCAOTH).

Craadamu MONCKYAAPHI | CTPYKTYPHI QOpMYJTH anbaerizie (3a Ha3saMu i
3arafbHEMH  QOPMY/IaM¥  BIANOBIAMMX TOMONOIYHMX pAAIB); PIBHAHHS
peakilifl, 8Ki ONHCYIOTH XIMIYHI BACTHBOCTI CTAHAMO (HACTKOBE OXHCHEHHS
i BUTHOBNCHHSA), OJICPAAKHS CTAHAMO (KaTaniTHYHOIO TipaTailield eTHHY,
OKHCHCHHSM CTaHOY).

Xapaxmepusyeamu XiMINHI BIACTHBOCTI €TAHAMO; CI'OcCODH oaCpXRAHKA
CTRHAMO (KATANITHYHOIO TAPATANICIO €THHY Ta OKHCHEHRAM eTaHony).




3acmocosysamu 3uanua e sHOOpy cnoccly BHABICHHA anbacriais 3a
AKICHMMH DPEaKUifiMH: B3aCMONICIO 3 aMOHiaunKM possmHoM aprearyM(T)
OXCHAY, CBDKOOCAKeHHM Kynpym{IT) rizpokcHaom.

Vemanoamosamu  NpHIHHOBO-HACHIAKOBI 3B’ S3KH
Byn0BOI0, BAACTHBOCTAMH, 3ACTOCYBAHHAM LIbJETIAIB,

lpoznosyeamu XiMiuHi BIACTHBOCTI aNbAEriliB HA OCHOBI 3HaHL PO
RIACTHBOCTI. XapakTepHeTHunmX (yHKIiOHANBHKX) TPy,

Pobumu eucnosxu MO0 BIACTHROCTCH ANBACIIAIE HAa NIACTaBi IXHBOI
OysoBH i npo GyA0BY AIBACTIAIB HA TMACTABI IXHIX BIACTHBOCTERA Ta Ha
OCHOBI PEIYNBTATIB CIOCTEPEKCHE,

M CKIATOM,

334

Kapfionosi kncaomn

Xapaxrepucrnuna (QyHKUIOHANLHE) FpyNa
kapboxosux kucaor. Ckaag,  Oyaosa
MONCKYN  OMHOOCHOBHHMX = KapOOHOBHX
KHCNIOT,  3aralbHa Ta  CTPYKTYpHA
dopMyH, CHCTeMATH4YHA HOMCHKIATYpA,
CTPYKTYpHa. . isomepis.  Knacuixaiis,

BIACTHBOCTL, 3ACTOCYBAHHA KapOOHOBMX
KHCNOT. “CTiocofy - 0icpKanns  CTaHOBOT
kucnori. Moumpenns kapOOHOBHX KHCAOT
¥ HpHPOI.

Hasueamu 3araneny gopmyny Ta Xapaxtepuctuany (hyHxuiosanbry)
rpyny KapbOHOBMX KHCIOT; HACHHCHI OAHOOCHOBHI KapbOHOBI KMCHOTH 33
CHCTEMATHYHOI) HOMCHKIATYPOIO; METAHOBY # CTaHOBY KHCHOTY 33
TPHBIANBHHMH  NHa3BaMM; BHILI KapOOHOBI KHCIOTH: HACHYEHI —
NaTbMITHHOBY, CTEAPHHOBY; HEHACHYEHY ~ OJIETHORY.

Hoscnosamu srme kapGoxcnaswol rpynd Ha diswuni | XiMiusi
BAACTHBOCTI ~ KapOOHOBMX KMCHOT, BOAMEBOTO 3IB'A3KY Ha  Qiznuni
BAACTHBOCTT KApOOHOBHX KHCIAOT.

Knhacughixysamu xkapGoHOBI KMCA0TH 3a Gya080K KapbOHOBOrO NanIOra
(HacHYeHi, HEHACHHCHI), KUTBKICTIO KapOOKCHABHMX rpyn (0AHO-, ABOX-
OCHOBHI) i KUILKICTIO aToMis KapGory B ixHix Mosekynax (Hua4i, Bruti).

Buznawamu cTpyKTYPHI 130MCPH HACHYCHHX OMHOOCHOBHEX KapGOHOBHX
KHCJIOT.

Cxaadamu MONCKYISPHI | CTPYKTYPHI GOPMYIH HACHHYECHHUX OAHO OCHOB-
HHX XapOOHOBHX KHC/IOT 33 Ha3BaMM | 3aranbHolo GopMynown; (hopMyIH
CTPYKTYPHHX 130MCPIB HACHYEHHMX OMMOOCHOBHHX KapOOHOBMX KHCIOT,
PIBHAHHA peakuifl, o piloOPaXAOTL XiMiuMi BAACTHBOCTI KapOOHOBHX
KHCIOT (B3a€EMOAIR 3 AKTHBHHMM MCTANaMM, JIYTAMH, COJIAMH; CCTCPH-
dikaiis), oAepmanng eTaHOBOT KMCAOTH (OKHCHEHHAM ETAHAIIO, ETAHOMY ),

Xapaxmepuzyeamu XiMiHI  BIACTHBOCTI HACHYCHMX OJIHOOCHOBHMX
KapbOHOBHX KHCIOT, CNocoby 0AepAaHHA eTaHOBOT KHCIOTH,

Obrpynmosysamu  3naTHICTE  HMAYHX  HACHYEHHX  OAHOOCHOBHMX
KapOOHOBMX KHCAOT A0 CAEKTPONITHYHOL AMCOMIALl Ta All Ha INAHKATOPH B
POIYHHAX,

Jacmocosysamu 3nanus s Bubopy cnocoby BHABNCHHA KapOOHOBHX
KHCJIOT.

Hopienwaeamu Hiznani BA1aCTHBOCTI (TEMNEPaTYPH KHNIHHA, PO3HHHHICTH




Y BOAI) HACHUYCHHX OJHOOCHOBHH® KapOOHOREE KHCROT Ta BIAROBIAHNX
ANBLACTIIE | OMHOATOMHHX HACHYEHHX COHPER, KHCNOTHI BAACTHBOCTI
KapOOHOBHX KHCIOT ¥ MCKAX IOMOMOYHOIO DA, & TAKOK ¥ 3iCTARAEHHI i3
CIHPTAMH, GCHONOM | HCOPTrAHIYHUMI KHCAOTAML
Vemanosvosamu  NPHYMHOBO-HACNIAKOBI W AIKH MK CKIAIOM,
CACKTPOHHOK GYA0BOIO MOMCKY, (GizHdHuMM | dMIYHHMH RIACTHBOCTAMH
OAHOOOCHOBMHX KapDOHOBHX KHCIOT; 3B'S3KN MiX OKCHICHOBMICHHMH
OPraHi4MHUMHK CHONYXAMH,
-, lpozuosyeamu XiMI4HI BNACTHBOCTI OHOOCHSHHX KapOOHOBHUX KHCIOT
Ha OCHOBI PO3yMiHHA BrAacTHBOCTER Xapbokcemsol rpynu Ta KpaTHux

| 3p’akis Mix aromame KapGory; ocobGumei XiMmei saactueocTi MeTasosol

KHCAOTH (3AATHICTH JI0 OKHCHCHHSA — B3AEMOJIN 3 aMOHIZYHHM DO3THHOM
aprenrym(l) oxenay, caikoocamxeHHM KynpyM(Briapoxcuaon).

Pobumu  sucnoexu WOAO  BIACTHBOCTCH QMOOCHOBHHX KapGOHOBHX
KHMC/IOT Ha nifcras iXuboi Gy 108K | npo OYA0BY &HOOCHOBHMX KapGOHOBHX
KHCIOT Ha - TjcTasi IXHIX BIACTHBOCTEH T Ha oCHOBI pelyLTaTiB
CIOCTCPEKEHD. ;

33.5.

Ectepu. Kupn -

JaraneHa 1a CTPYKTYPHI GOpMYIH eCTepis;
Oynosa MOJICKY, CHCTEMATHYHA
HOMCHKAaTYpPa, CTPYKTYpHA  130Mepis,
¢izudnl  Baactusocti. [imponiz ecrepis,
3acTOCYBaHHA iX. XHpH AK NPCACTABHHKH
ecrepis. Kuacudixauia xupis, iXH1 XiMisHI
BJIACTHBOCT, 3acTOCYBaHHA, Muna.

Hazusamu 3araneiy GopMyny ecTepis, G®pH 3a CHCTEMATHHHOK
HOMCHKJIATYPOIO.

Buznavamu  CrpyKTYypHi  [30MEpH eCTep® KapOOMOBHX  KHC/IOT;
CTPYKTYPHI opsMyan Xupis (TPHNANBMITATY, PHCTeapary, TpHOLEATY);
dopMyH concit nansMiTHHOBOT | CTEAPHHGROT KI30T,

Hasooumu npuxradu ectepis; NOWMpexm ecrepis y npupoai Ta
XapUOBHMX MPOJAYKTaX.

Kuacugixyeamu xup# Ha TBAPUHHI | POCIHME Teepal i piaki; npupoani
i WTYYHi,

Pospisiamu 3a CKAAA0M HacwYeHi i Hemewsewi, Tecpai # piaxi,
NPHUPOAHI | FLAPOTEHIZOBAHI KHPH; MHNA; peaKuileTepudikanii,

Crxeadamu  piBHAHHS  peakuif  yTsopoas  ccrepis  (peaxuicio
ecrepudikanii) i IXHBOTO ritponizy; piBHANNA maKuil, aki sigobpaxawoTs
BJACTHBOCTI AMPIB (AyxHuil riaponi, riapysanm

Topiewiosamu GyaoBy | Di3NYHI BIACTHBOCTRECHYCHHX OIHOOCHOBHHX
KapBOHOBMX KMCIIOT 1 ECTEPIB.

Vemanoasoeamu  NPHYHHOBO-HACTUIKOBI W'S3KH  MiK
GYN0BOK MOACKY, BIACTHBOCTAMM Ta JACTOCYBERAM KHPIB,

3acmocosysamu. 3HaHHA 108 BUOOPY CNOCOY BUAANCHHA HCHACHYCHMX
PLIKHX RKHPIB (8336M0/1i% 3 GPOMHOIO BOAGID).

CKAANOM,




Xapaxmepuzyeamu cknan i XiMi%HI BIaCTHBOCTI €CTEPIB, KHUPIB.

Pobumu euckosxu WONO BRACTHBOCTER ccTepis i KupiB HA niacTasi
ixusoi Oymosn ta npo GynoBy ecrepie i XKupis Ha nincTasl iXHIX
BAACTHBOCTEH TA HA OCHOBI PE3YJILTATIE CHOCTEPEKEHD,

3.3.6. Byraesoan Knacudixauis BYITIEBOAIE. Cxnan, Pospiznamu MOHO-, IH- TA NOJICAXAPHAH,
MOAEKYIAPHI opmynu . IJIHOKO3H, Hosckiosamu BIUIMB  XapakTepHCTHYHHX (DYHKUIOHANBHHX) TPyl Ha
Caxapo3u,  KpoxMamo . i ue;aono3d, | GizHusi i XiMiuHi BAACTHBOCTI [IIOKO3H,
Crpykrypna dopmyna siaxputoi dopmu Haeodumu npuxnadu syraesoais i iXHi TPHBIAIBHI HAIBK, 3aCTOCYBAHHA
MOJICKY/IH TAIOKO3H. XiMiuHi BAACTHBOCTI | r1I0K03H, KpoxMamo (BMpobHHUTBO cTaHony), NOMWMPEHHS BYINEBOMIB Y
FAIOKO3H, YTBOPEHHA IOKOIH B NPHPOAL. | NPHPOMI | XapHOBHX NMPOYKTaX.,
Kpoxmans 1§ wuemonosa - npupoasi Cxradamu MONEKYNAPHY i cTpyKTypiy dopMyny BIAKPHTOL popMu ko=
nonimepu. Iigponiz caxaposn, KPOXMATIO i | KO3H, MOAEKYNAPHI GOPMYAH caxaposH, KPOXMAMO | UEMONO3M; PIBHAHHA
uemono3u. Axicul peakuii Ans BH3HAYCHHA | peakuiit, wo sinoGpakaloTs XiMiuni BracTHBOCTI FIOKO3M (NOBHE | 4acTKo-
CMOKOIN 1 KpOXMamio: 3acTOCYBAHHA | B OKMCHEHHA, BiHOBNEHHA BOAHEM, CHMPTOBE TA MONOYHOKHCAE Oposin-
BYCNEBOJUB, TXHA GIONOrTTHA ponb HA); CAXAPO3iH, KPOXMAMO | UeMONo3xn (MOACKYAApPH] PIBHAHKA Tiapoaisy),
- thorocuuTesy, YrBOPEHHA CaXapo3u, KPOXMATIO i LeI0n031 Y NPHPOAL.
Hopiexosamu KpoxmMans i USTIONOZY 33 CKAAAOM | BI2CTHBOCTAMA.
: - 3acmocosysamu 3HAHHA JUIA BHOOPY cnoco0y BHABICHHA THOKO3K (B3ac-
5 s MOJIN 3 AMOHIAMHHM PO3YHHOM aprenTyM(l) OKcHay, peakuii 3i CBixoocaa-
wennm Kynpym(H)rizpoxcnaonm) i kpoxmanio (s3aemonis 3 fioaom).
Xapaxmepusyeamu XiMiYHi BIACTHROCTI BYrICBOAIB.
Polumu 6ucko6xu INOJO BNACTHEOCTEH BYTNIEBOIB HA MUICTaB]l IXHBOI
Oynosu | npo Gygosy syraesoais wa miacrasi iXMiX BracTHBOCTEH Ta Ha
OCHOBI PE3Y/ILTATIB CHOCTEPEKEHD.
[Ipoznosysamu XiMiudi BIaCTHBOCTI BYINCBOAIBE HA OCHOBI 3HaHB NPO
BAACTHBOCT] XapaKTeprCTHUHMX (PyHKUIOHANBHHX) [PYIL
3.4. Hirporenosmichi oprasivumi cnoaysn
34.1. AMinn XapaktepucTHuna ~ (bynxuionansua) Hazueamu 3aranery dopMmyny Ta xapaktepucTwusy ((pyHKUiONaTBHY)
rpyna aminis, 1 OGynosa. Knacudixauis | rpyny aMinis; ncpeHHEI aMiHK 33 CHCTEMATHYHOK HOMCHKAATYPOIO.
amimis.  Byaosa  monekya  aminis, Hagooumu npuxsadu aMminise.
HOMEHKIaTypa Kracuixyeamu amium 3a Gyaosoio kapGoHosoro naswora (HacHuesi,

3@ CKJIAOM COJNYK. AMiNH
NeHOBH. XiMiuHi BracTHsocTi
iny. Opepxanns anininy.

APOMATHYHI).
Hopisnosamu OCHOBHI BIACTHBOCTI AMOHIAKY, MCTaHAMIHY Ta aHininy.
Cknadamu MONEKYASPHI Ta CTPYKTYpHI GOPMYIH aMiHIB 32 HA3BAMM 1
3AraTbHHMH  GOpMynamMu, pisHAHHA peaxuifl, AKi ONHCYIOTH  XiMiSHI
BRACTHBOCTI MeTaHaMiny (ropiHHs, B3acMoltis 3 BOAOK | XJOPHAHOK




KHC/IOTOW), aHininy (BIAEMOAIA 3 XZOPHAHOK KHCAOTOK), GPOMHOIO BOOIO)
T4 OICPKANNA aHininy (BIAHOBICHHAM HiTpobenleny).
. Xapaxmepuzysamu xiMi4HI BIaCTHBOCTI MCTAHAMIHY, adininy.
Vemanoeniosamu  NprEYMMHOBO-HECAIIKOBI  3B'AIKHM  MiX  CKAQIOM,
OyA0BOKO, BAACTHBOCTAMH HACHHCHNX | APOMATHYHKX aMIHIE.
Obrpynmosysamu OCHOBHI BIACTHBOCTI HACHHCHHX AMiHIB Ta aHiNIHY;
nocnabneHHA OCHOBHHX BAACTHBOCTEH | 30ULIBIICHHA peakuifinoi 31aTHOCTI
AHIMINY B peaKllifx 3aMilueHns.
Pofumu . eucwoexu TIpo BAACTMBOCTI aMiHIB Ha ocHoBi OyAoBH iXHIX
MoscKya 1 npo Oy10BY MOJNCKY/T aMiHiB HAa OCHOBI iXHIX BnacrueocTel Ta
3YIBTATIB CIIOCTEPeKEHD.

342, AMIHOKHCTIOTH Cxnap i Oynosa Monekyn, 3aranbii i Hazusamu 3aransny  dopmyny Ta xapaktepuctuuni (GyHxuionansHi)
CTPYKTYPHI  QOPMYJIH, . XapaKTEPHCTHYHI | IPYTIH aMIHOKHCIOT; aMIHOKHCIOTH 33 CHCTEMaTHYHOIO HOMEHKAATYPOIO,
(dynxuionanvmi) rpynu,- cucrematiuna | - Joscwiosamu aMmGOTEpHICT AMIHOKHC/IOT, 3MICT MOHATH: NENTHAHA
HOMEHK1aTypa. TMousrrs npo | rpyna, AMNenTHA, HoNinenTH.
amdorepuicTs  amiHokHcnoT,  XiMivHi Cxradamu MONCKYNspHi Ta crpylcrypm dopMynn  amiHoKMCIOT 3a
BAACTHBOCTI  AMIHOCTAHOBOI - KHCIIOTH. | HA3BaMH | 3aranbHuMH QopMynaMu; piBMAHHA peakuid, AKi OnHCYTs
Mentunna rpyna. !]enm.nu. Blonon\ma XiMiuni -~ BracTueOCTi  amidoeTtaHosoi kucnoTH  (B3aemonis 3 HaTpil
PONB AMIHOKHCAOT ™"~ " | TIAPOKCHAOM, XNOPHAHOKO KHCIOTOK, YTBOPCHHR AMNENTHALY).
Iopisuwoeamu 32 OynoBOIO MONCKYN | XiMIMHHMM BAACTHBOCTAMH
AMIHOKHCIOTH 3 KapOOHOBHMH KHC/IOTAMH Ta aMiHAMH,
lpoznosyeamu  XiMiuHI  BIACTHBOCTI  aMIHOKHCHOT,  3yMOBIEHI
ocobnuBOCTAMH OYNOBH IXHIX MOTEKYL. ;
Xapaxmepusysamu XiMiuHi BNaCTHBOCTI aMIHOCTAHOBOT KHCIOTH.
Yemawoemosamu  MPUYMHOBO-HACMIAKOBL  3B'S3KH  MIK  CKIANOM,
OyN0BOIO, BRACTHBOCTAMM AMIHOKHCIIOT.
Poliumu euchoéxu Npo BAACTHBOCTI aMiHOKHCIOT HA ocHopi Oyaosu
IXHIX Monexyn i npo 6ya08y aMiHOKHCIOT HE OCHOBI TXHIX BIACTHBOCTEH Ta
PEIYIILTATIB CIOCTEPCACHE.
34.3. Binku Bitkin %K BHCOKOMONCKYNADHI CRONYKH, GinKiB.

lxm 6ynoaa, 3ACTOCYBaHHA. J.Ieumypauu

Xapaxmepusyeamu  npouecw  rigponizy,  AeHarypauii
3acmocosysamu 3wanks ans  sabopy cnocoby
(xcanTonporeinosa Ta GiypeTopa peaxuii).

Yemanoenosamu  NpHYHHOBO-HACTIAKOSBI
Oynosoo, BracrusocTiMH OUIKIB.

puABNAcHHR Olikis

IR AIKH MK CKJI3JIOM,

Bianin \%7, Pobumu sucnosxu mpo BaacTWpocTi Ginkie Ha ochosi Oynosu ixmix
s dnarviee ;r;;nii-y - Mosiekyn i npo GynoBy GiIKIB Ha OCHOBI IXHIX BAACTHBOCTEH Ta pelyibraris
. oay JUM o
X a CHOCTCPEKCHD.




3.5. Cuurernuni aucotmmmm

CHHTCTHYHI  BHCOXOMONEKYNAPHI pedonnuy. [oaimepn. Peaxuit
nonimepusanii 1 noaikongencauwii. IMnacrmacw. Kayuyxm, ryma.
Cunrernuni  BONOKHA:  @i3HYHI  BARCTHBOCTI 1 3aCTOCYBAMHS.
Haiinowwpenimi  noaiMepr 7a cpepn IXHLOTO BHKOPHCTAHHA.
3HaYCHHA TNPUPONHWX | CHHTETHYHHX TONIMEPHHX Oprasiuymux
CTIONYK.

Iloscosamu  CyTh . GOHSTTA [OJIMeEp; peakwili  momimepnzauii |
NOAIKOHACHCALIT AK cnocobiB OACPKAMHS NONIMEPIB,

Kracughikyeamu noniMepH 3a crnocoboM ofepKaHHs: NPHPOIHI, WTYUH,
CHHTCTHYHI,

Hagodumu npusxaaou CHNTETHUNHX BHCOKOMOMEKYAAPHHX PCHOBHH |
NONIMEPHHX MaTepialin. Ha IxHifl OCHOBI; piBHaNs peakuill nosiMepusawii i
noNiKoHAeH AT '

Pospisuamu. peakuil noniMepusauii | NOMIKOHACHCAWIT; N1acTMacH,
KayquyKH, TyMYy Ta CHHTETHYHI BOJIOKHA.

[lopisnocantu NPHPOANI, TYYHI | CHHTETHYH] BOJOKHA, NNACTMACH.

Crkradamu  piBHaHHA  peakuifi  nojimepusauii 3 YTBOPEHHAM
HaipaxIBioNX nosiMepis (nogieTuieHy, noainponiieny, NOMICTHPCHY,
noniXA0posiHiAy, noaiterpaduyopocTHacHy); peaxuill nosikompencauii 3
YTBOPCHHAM [IM- | TPHANCITTHIIB.

3acmocogysamu 3HAHHK NP0 BARCTHBOCTI NMONICTHACHY: BUIHOWEHHA 10
HAIPIBAHHA, PO3HAHIB KHCAOT, JNYTiB Y KOHTCKCTI HOro 3HaueHus B
CYCNIABHOMY rOCTIOAapeTsi, nobyT,
© Vemanosmosamu  TPHYHHOBO-HACAIAKOBI  3IB'A3KH  MIX
GYI0BOIO, BAACTHBOCTAMM Ta 3ACTOCYBAHHAM 1OJIMEPIB.

Obpynmosysamu 3acTOCYBAHHA 1OAIMEPIB, 30KpeMa NoNieTHIeHY, HOro
BIACTHBOCTAMM. Ta 3HAYCHHS NOKIMEPIB Y CTBOPEHHI HOBHX MaTepianis.

Pobumu eucnoexu Npo BaCTHBOCTI NOAIMEPIB Ha OCHOBI OYIOBH iXHIX
Monexyn i npo OyaoBy noniMepis Ha OCHOBI IXHIX BAACTHBOCTEH Ta
PEIYALTATIB CHOCTEPEKEHD.

CKITAA0M,

3.6. ViaraanHCHHS 3HAHB NPO OPTAHIMHI CHOAYKH

YCTaHOBNEHHA TIeHETHYHHX 138'RIKIB MK DISHHMH KJacaMH
OprasiyHHx cnoayx

Toscuoeamu npuanuy GaraToMaHITHOCTI OPraHiYHHX PEHOBHH.

Haéodumu npuxaadu voMONOriB Ta i30MCPiB; CHONYK i3 MPOCTHMH |
KPaTHHMM 3B’ A3KaMH; 13 PI3HHMH XapaKTCPHCTHYHHMH (PYHKUIOHATLHHMH)
TPYNaMH.

Pospisnamu = Opravidii CHOAYKM 33 HAIEKHICTIO 10  BiANOBIAHWX
FOMOJIOTYHIX PRAIB.

Cxradamu pisBHIHHR peaxuiil — B3aEMONEPCTBOPCHL OPraHiuHuX ClONYK
PI3HHX KJaciB.

Iopismoeamu XiMiMHI BIACTHBOCTI OPraliYHHX CIONYK Pi3HHX KJacis.

Yemarioswocamu 3B 83kH MIX CKNAMOM i XiMIYHHMH BI2CTHBOCTRMH




OPFANITIHY Cliv |y ITACIB, MK OYAOBOK) OREH P er ey

CHonyK Ta iX IALTHICTIO BCTYNATH B PEaxilii NEsHOro THIY, MiX Kiacamu
OPraHiYHUX CHONYK.

Obipynmosysamu BHKOPHCTAHHA OPraHivHHX CHONYK 3ANEKHO B TXHIX
BAACTHBOCTEH, 3IHAYCHHA OPraHiqHUX PCHOBHH Yy CTBOPEHHI HOBHX
MaTepianisg,

4. O6uncacHun B Ximil

4.1. | Posr'ssypanna sana4y | @opmynu  ans. ofuMcneHHR  KiaBKOCTI Yemanosnosamu xXiMiany Gopmyny CHOAyKH 3a MacOBHMH HacTKAMH
3a XIMIYHHMH PEUOBHHM, KINbKOCTI HACTHHOK Y MEBHIH. | eNeMeHTiB, a0 BXOAATL A0 1i cKnany; 3a saransiolo  GopMmynowo
dopmynamu i Ha KUTBKOCTI  PCHOBMHH, MAacoBOT MacTKH | FOMONOIIMHOIO PAY T& IYCTHHOK a0 BIIHOCHOI MYCTHHOK).
BHBCACHHR GOPMYTH | EICMEHTA B CHOJNYL, BIAMOCHO! IYCTHHHM Obuucmosamu BIAHOCHY MONEKYNSAPHY T2 MOAAPHY MACH PeHOBHHH,
CTIONYKH rasy, supejends QopMynH crnonyky 3a | KUTBKICTH MACTHHOK (ATOMIB, MOJIeKYJI, HOHIB) y Nesniil KiIBKOCTI PCHOBHHH,
MACOBHMH YACTKAMM CIIEMEHTIR Maci peuoBHHH, 06’eMi rasy; Macy Ta of’emM Aanol KiABKOCTI peHoBMHM i
: KUIBKICTH PEYOBHHM 32 BLIOMOIO Macol0 Ta ob’emMom; 06'em aanol macu abo
KUIBKOCT] PEYOBHHHA rany 3a H. Y.. BUIHOCHY FYCTHHY [a3Y 3a iHUTHM rasom.
4.2, Bupaxeuus Gopmynu  ans  obuMcenenHs  Macosol Obuucaoeamu Macosi Ta 00’ eMHI (JUIA rasia) 4acTKH PCHOBHH Y CyMilli;
KiTbKicHOTO ckaany | (00'eMHOT) 4acTKH KOMNOMEnTa B Cymimi, | MACOBY .HACTKy C/IEMCHTA y cnoayui 3a ii GOpMynow; Mack eieMeHTa B
posanKy (cyMimi) | MacoBOT YaCTKH POIYHHEHOT PEHOBHHH. CKARIHIH PeYOBHHI 33 HOTO MACOBOIO MACTKOIO; MACOBY YACTKY PO3YHHEHOT
PCHOBHHH B po3uMni, Macy (oB6’cM) poryMMy Ta pPOIUHHHHKAR, Macy
POIYHHEHOT PEUOBHHH,
4.3. Posp'azysanus 3ana4. | AMropaTMH  PO3B'A3YBAHHA 34434 .34

3a PIBHAHHAMHK
peaxuii

BIAHOCHHI  BHXIA

PIBHAHHAM  peakuil;
NPOAYKTY peakuil

Vemanoanceamu ximiuny dopmyay pedosmnn 3a Macoio, o6'emoM abo
KUIBKICTIO PCHOBHHEM pearckTis abo npoaykTis peaxiil.

Obwucmiogamu 3a PIBHAHHAM XIMIMHOT peaxiii KUIHKICTh PEHOBHHM, MAcy
Ta of'em rasy (H.y.) abo KUIBKICTE PEHOBHHHM pearcHTY/nMpoaykry 1
BUIOMOIO KUIBKICTIO PCHOBHHM, Macow, of’emoM (ans razy) iHworo 3
pearcHTIB/MPOJLYKTIB; 33 PIBHAHHAMH PEAKIUiH 3 BUKOPHCTAHHAM PO3HMHHIB i3
NEBHOI0 MACOBOI) YaCTKOI POIYHHEHO! PeYOBHHH, BIAHOCHHH BHXLL
NPOAYKTY peakuil; KiibkicTh pedosHuM, macy abo of’em npoayxty 3a
PIBHAMHAM XIMI4HOI peakuii, AKINO OAHH 13 PEArcHTIB BIATO B HAIHILKY,
ob'eMHHX BIIHOWCHD TA31B 33 XIMIYHHMH PIBHAHHAMM; KUIBKOCTI PCHOBMHY,
mack abo 00'eMy 3a KiABKICTIO peyoBHHH, Macoio alo 06’eMoM pearenty,
0 MICTHTE [IEBHY HACTKY AOMIILOK,

Pose’zzyeamu  xombiHoBani 3amayi
ANrOPHTMIB),

(noeaHanns He Oliblue  ABOX




KPUTEPII OLIIHIOBAHHSI

KommuiekT 3aBganp BumpoOyBaHHS 3 XiMmii uid BCTyNy Ha HaBYaHHA Ui
3M00yTTs CTymneHs OakajaBpa CKIAIAEThCs 13 2 BapiaHTIB, SIKI MAIOTh PIBHOI[IHHUMN
piBEHB CKJIAHOCTI 3allUTaHb Ta IX KIJIBKICTh Y 3aBJIaHHI Ta po3paxoBaHi Ha 60 XBUJIMH.
Posmonin 3aBmaHp TecTy 3a TeMaTWYHUMHU Onokamu Ximii (y BiJICOTKax) CKJIaaae:
3aranpHa Ximist — 30%; HeopraniuHa Ximist — 30%; opraniuna ximis — 30%, o6uncneHHs

B xiMmii — 10%.

biner mucsMoBOro TecTyBaHHs cKiaaaaeTbes 3 30 3aBIaHb TPhOX (POpPM: 3aBIaHHS
3 BUOOPOM OJIHI€T TPABUIILHOI BIITIOBI; 3aBJaHHS Ha BCTAHOBJIEHHS BIMOBITHOCTI, a
TaKO0’X 3aBJIaHHS BIIKPUTOI (JOPMH 3 KOPOTKOIO BIJITTOBIJIJIIO.

®opma / onuc 3aBAAHHSA

Cxema HapaxyBaHHs 0aJiiB

3aBaanHs 3 BUOOPOM oHi€i mpaBmiabHoiBiAmoBixi (Ne 1—
22). 3aBaHHS Ma€ OCHOBY Ta YOTHUPH BapiaHTH BiIOBiJi, 3
SKUX JIMIIe OJWH NpPaBWIbHUHA. 3aBlIaHHS BBAXAIOTh
BUKOHaHHM,  SIKIIO
BUOpaB/BuOpana, Mo3HauMB/ MO3Ha4YMia Ta 30epir/30eperia

BUOpaHy BiMOBI/Ib.

YYaCHUK/YIaCHHIIS TECTYBaHHS

0 a6o 1 6au:

1 6an, sAKI0 BKa3aHO PABUIILHY
BigmoBiae; 0 OaiiB, AKIIO BKa3aHO
HENPaBUIBHY BIAMNOBIIb, a00BKa3aHO
O1bI1Ie OMHIET BIAMOBIAI, 00 BiAmMOBial
Ha 3aBJaHHs HE HaJaHO.

3aBiaHHA HAa BCTAHOBJIEHHSl BiamoBimHocTi («rIOTiUHI
napu») (Ne23, 24). 3aBmaHHs Mae OCHOBY Ta iH(OpMAILiio,
no3HaueHy muppammu i OykBamu. BukoHaHHS 3aBraHHS
nepenbavae BIJIMOBITHOCTI  (YTBOPEHHs
«JIOT1YHUX Tap») MiX 1H(opMali€ro, Mo3HaYeHo0 Hdpamu
(undpu Bix 1 1o 3) Ta OykBamu (Oykeu Bix A 10 /). 3aBaaHHs
BBAXXAIOTh BUKOHAHUM, SIKIII0 YYACHUK/y4aCHUILS TECTYBaHHS

BCTAHOBJICHHA

BUOpaB/BuOpana, MO3HAUYMB/ MO3HauMia Ta 30epir/30eperia
BUOpaHy BIAMOB1/Ib.

0,1, 2ab0 3:

1 6an — 3a KOXHY ITPaBUIILHO
BCTaHOBJIEHY BIJIMOBIIHICTH («JIOT1YHY
napy»); 0 6aniB — 3a 3aBIaHHs, SKIIO HE
BKa3aHO YKOJIHOT MPaBUIIBHOT («JTOTTYHOT
napu») abo BiIIOBI/Ii HA 3aBJAHHS HE
HaJ1aHo.

3aBiaHHs BiAKpPUTOI (opMM 3 KOPOTKOI BiANMOBiIII0
(Ne25-30). 3aBgaHHS  BBaKalOTh SIKIIIO
yYaCHUK/YYacHHIISI TECTyBaHHS, 3JIMCHUBIIU BiJMOBIIHI
YHCIIOBI PO3paxyHKH, 3alKcaB/3amucana, JOTPUMYIOYHCH
BUMOT 1 IpaBmJI, KIHIIEBY BiAMOBib 1 30epir/30eperna ii.

BUKOHAaHUM,

0 abo 2 oanu:

2 6anu, SKIO BKAa3aHO MPaBUIbHY
BignoBiab; 0 OamiB, SAKIIO BKAa3aHO
HEeMpaBWIbHY BiAMOBIIb, 00 BIAMOBIII
HE HaJaHo.

3aranbHUM 0ai 3a TECTyBaHHS y NMHUCHMOBIA (OpMI BU3HAYA€THCS HA M1JICTaBl
cymu 0OaniB, HAOpaHUX a0ITYpIEHTOM 3a BUKOHAHHS BIJMOBIIHOI KUIBKOCTI 3aBJaHb.
MakcumanbHa KUIBKICTh TECTOBUX OalliB, SIKYy MOXHa OTPUMATH y pa3i YCIIITHOTO
BukoHaHHS poboTu — 40. Po3B’s13aHHS 3aBAaHb y YEPHETIl HE TEPEBIPSIOTHCS 1 70

yBaru He 6epyThes.

TectoBuii 6an mnepeBoauThCA y cTaHmapTuzoBaHy 200-0anmpHy mIKay
OIIIHIOBaHHS Y KPaiHCHKOTO IIEHTPY OIiHIOBaHHS SKOCTI ocBiTH (Bix 100 10 200 GaiB)

B1AnOBIAHO 10 Ta0amm 1.
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Taomung 1
3. IlepeBeneHHsi cyMH TeCTOBHX 0aJiB 3 XiMmii y crangaptu3oBany 200-0ajibHy
IIKAJY ONIHIOBAHHS YKPAiHCHKOI0 IIEHTPY OWiHIOBAHHS SIKOCTI OCBITH

(Bixg 100 mo 200 6aJiB)

TecroBuit ban TecroBuit ban TecroBuit ban
bai 100-200 Ga 100-200 Ga 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

Bignosigno g0 Tabnumi 1, sxmio BetynmHUK HaOpaB menine 100 6ajiB — BiH OTpUMYE€
omiHky «He3amoBiabpHO» — criiBOeciia BBAKAETHCS HE CKIIAJICHOIO.
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