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ITPOI'PAMA

(axoBoro BCTynHoro BUNpoOyBaHHs 3 Ximii
JJISI BCTYIy HA HABYAHHSA JIJIM1 3100yTTSl OCBITHHOIO CTYIeHsI 0aKaJjaBpa
Ha OCHOBI Bake 3100yTOro cTyneHs 6akajaBpa, Mmaricrpa
(ocBiTHBO-KBaJI(IKALIIHOrO PiBHA cHeniagicTa)

1. ITOACHIOBAJIBHA 3AIIMCKA

[Tporpamy ¢axoBoro BCTYNMHOTO BHUIPOOYBaHHS 3 XiMil pPO3pOOIEHO IS
a0ITypi€HTIB, 10 MNparHyTh BCTyNUTU A0 CyMCBKOTO JAEp:KaBHOTO MEAaroriyHoro
yHiBepcuteTy iMeHl A.C. MakapeHka Ha HaBYaHHS ISl 3100yTTS OCBITHBOTO CTYIEHS
OakasaBpa.

[Iporpama po3poOiieHa y BIAMOBIIHOCTI 3 JEP>KaBHUMHU BHUMOTAMH JI0 PIBHS
3araJbHOOCBITHBOI MIJITOTOBKU YYHIB, 3aKiiajicHuX y JepxkaBHOMYy cTaHaapTi 0a30BOi 1
MOBHOI 3arajbHOI CEpPEeIHbOI OCBITH (3aTBEpIKeHMI nmoctaHoBo0 Kabinety MiHICTpiB
VYkpainu Big 23.11.11 Ne 1392), yuHHUX HaBYAJIBHUX IMporpam 3 xiMii ans 7-9 kiacis
3arajJbHOOCBITHIX HaBYAIBHUX 3aKiajiB (3aTBepkeHa Hakazom MiHicTepcTBa OCBITH 1
Hayku Ykpainu Big 07.06.2017 Ne 804), nyst 10-11 kaciB 3akiiajiB 3arajibHOI CEpEIHbOL
ocBiTH (3aTBepakeHa Hakazom MinicTepcTBa ocBITH 1 Hayku YKpainu Bij 23.10.2017 Ne
1407) ta «IIporpamMu 30BHIITHBLOTO HE3AJIC)KHOTO OIIIHIOBAHHS 3 XiMii» (3aTBepKeHa
Hakazom MinicrepcTBa ocBiTH 1 Hayku Ykpainu 26.06.2018 Ne 695).

[Iporpama Opi€eHTY€ThCS HA OBOJIOJIHHSA YUHSMH 3aKJIa/iB 3arajibHOi CepelHbO1
OCBITH MPEIMETHUMH BMIHHSIMH Ta TOCATHCHHS HAUMH MEBHHUX PE3yJbTaTiB HaBUYAIBHOI
TisbHOCTI. [Ipy 11bOMY BaXKJIMBE HE JIMIIIE 3aCBOECHHS a0ITypi€eHTAMH XIMIYHUX MOHSATD,
3aKOHIB, TEOpi, a W yMIHHS TOSCHIOBAaTH XIMIYHI SIBHIINA, POOUTH OOTPYHTOBaHI
BHCHOBKH TIPO HUX, OCMHUCJICHE BUKOPUCTAHHS HUMU 3HaHb, (DOPMYIIOBAHHS OI[IHHUX
CyII’K€Hb, BUSBJICHHS BJACHOI MO3MIII Yy PI3HUX O>KUTTEBUX CHUTyamlisx. ToOTo
c(OpMOBaHICT, 3aco0aMU  HABYAJBHOTO TNPEAMETa KIYOBUX 1 MPEIMETHHX
KOMIIETEHTHOCTEM.

Marepian nporpaMu JIjis CIiBOECIIA PO3IMOIIICHO HA YOTHPH TEMaTHYIHI OJIOKHU:
«3aranbpHa Ximis», «Heoprariuna ximis», «Opranigna XiMis», « OOUHCICHHS B XiMii», K1
B CBOIO YEpry pO3IMOAUICHO 32 PO3AUIAMH 1 TeMaMHu. Y KOXKHOMY PO3ALI MEpeTiueHo
3MICT HaBYQJIBHOT'O MaTepiaiy, SKUM MalOTh BOJIOITH a0iTypi€HTH.

JonatkoBi Marepianu Ta oOJagHaHHS IIiJ dYac cmiBOeciam 3  XiMmil He
BUKOPUCTOBYIOThCA. 71 gomoMoru aliTypi€eHTy B NPUMIIMICHHSIX, A€ MPOXOIAUTH
TECTyBaHHSI 3HAXONATHCS JOMOMDKHI Tabmuii: «llepiognyHa cucremMa XIMIYHHX
enemeHnTiB [l. [. MenaeneeBay, «PO34YMHHICTE OCHOB, KUCIIOT, aM(POTEPHUX T1APOKCUIIB
1 coneit y Bojii», «PsT akTUBHOCTI METaTIBY.

Berynne daxoBe BunmpoOoByBaHHS 3 XiMii /Ui BCTYIy Ha HaBUaHHS 3a OCBITHIM
CTylieHEeM OakanaBp TMPOBOAUTHCS y BUIJISAAI MUCHBMOBOrO TecTyBaHHS. PoOota
BUKOHYETHCS MPOTAroM 60 XBUIIMH.
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3.3MICT ITPOI'PAMHA

Ne | Hassa posniay, emn |

3MICT HABYAJALHOIO MATEPIAaY

Ilpeamerni BMiHES T2 pe3viabTaTn HasvaasHol NisabHoCcTi

1. 3araabua ximisa

1.1

OCHOBHI XiIMIYHI

nousrra. Pevonnna

TonarTa pegopHHa, disnune Tino, mare-
pian, npocra pesoBuHa (METL, HEMETaN),
CKAaAHa PEYOBHHA, XIMIMHHI CNEMEHT;
HaHAPIOHII YACTHHKH PEYOBHHH — ATOM,
MoJekyna, Hou (xarion, anion). iznuni ta
ximiuni  BaacTuBocTi pevwoBuHM, Cxnag
peuoBHHE (AKIcHMA, XinbkicHHH). Banent-
HiCTB  XiMmiuysoro enmementa. Ximiuna
(naftnpocrima,  ictHnHa) i1 rpadiyka
(cTpyxrypsa) dopmyns. Qizuune zsuule

3anucysamu xiMiani Gopmyin pedosus, rpadiyni (CTpykTYpHi) hopmyau
MOJTEKYT,

Pospisnamu i3wyHi TiNA | PeyOBMHH; TIPOCTI Ta CKAanHi PEHOBHHH,
CJAEMCHTH 1 MPOCTi PEYOBHMM, MCTAIM 1 HEMETAIH, ATOMH, MOJICKYJH Ta
#onH (xaTionw, aniown); Gpi3ndui Ta XiMiMHI BAACTHBOCTI pevoBHUHK; dianymi
ABHIULA Ta XIMIYNI peakmii; HalnpocTimy Ta icTHHRY GOpMYH CNOTYKH.

Cxaadamu dopmynn GiHAPHHX CHONYK 33 IHAYCHHAMH BANCHTHOCTI
CIIEMEHTIB.

Anapizyeamu axicumnii (CleMEHTHHIA) | KIABKICHMH CKIAN pevoBHHu 3a i
XIMIYHOO (hOpPMY1050.




Ta XiMivHa peaxuis. Biguocnt atomua i
MonexkynspHa {(hopMynsHa) MacH, MOasp-
Ha Maca, KUIBKICTH pevyosHuH:. Oamuuui
BHMIDIOBAHHA  KUIBKOCTI  PeqOBHHH,
MOAAPHOI MAacH, MoaspHoro ob'emy;
JHAYCHHA TeMMeparyps @ THCKY, SAKi
BIAMOBIAAKOTE HOPMANBHHM YMOBaM (H.
y.); MonspHuit 06’em rasy (3a u. v.). 3axon
Asoraapo, uucao Aporagpo. Cepenus
BIAHOCHA MONEKYIRPHA Maca MOBITPA.
Macosa yacTka eeMeHTa Y Cnoyil.

Buznavamu BaneHTHICTS ciieMeHTIB 3a Gopmynamu DIHAPHHX CTIOMYK.

Obvucmosamu Cepetid BIAHOCHY MOJCKYJIRPHY MACy NOBITPA, Macosy
HACTKY ‘CIEMCHTA Y CTIONYLI, MECY €leMeHTa Y CKAaANIA pevyoBHHi 3a Aorc
MACOBOIO HACTKOI.

1.2

XiMiuna peaxuis

XiMiuHa peaxuif, cxema peaxuii, XiMigHe
piBHAHNA.  3axoHu 30CPOKCHHRE  Mach
peqoBMH  mia  wac  XiMiuHOT  peakuil,
o6’ eMHHX CIIBBITHOLICHS rasis y XiMiuHii
peakuil.  3oBHimmi  epexTH, WO
CYNpOBOIKYIOTH XiMiuHi peakuil. Tunu
XIMITHHX peaxuii. Knacudixauis
XIMIYHHX peakuiii B opraHiuHid  Ximii
(npHeaHasug, 3aMieHHSA, BIAUICTUICHHA,
13omepu3anii). Tennosuii edext ximiunol
peaxuii, TepMoximiune pisnauus. ITousrrs
OKHCHHK, BIAHOBHHEK, OKHCHEHNSA,
BIAHORNEHHA, [aneBaniummii  enement.
Llsnaxicts XiMiurof peaxuii. Katanizarop.
BruiMe pisHHX YHHHHKIE Ha WBHAKICTS
Ximiuwol peakuii. Ximiypa piBHORara,
npuunn Jie Hlareane.

3anucysamu cxeMH Peakuii, XiMIvHI i TCPMOXIMIYHI PIBHANHA,

Po3piznamu THNH peakuil 3a KIIBKICTIO PEarcHTIB i NpOAYKTis (peakuit
CTIONIYYeHHS, po3knany, oOMiHy, 3AMILICHHA), IMIHOIO CTYNCHA OKHCHEHHA
eNneMenTiB (peakuil OKHCHO-BIAHOBHI Ta 0e3 3IMIHH CTYNCHS OKHCHCHHI),
TenaosuM  eexrom (peakuil  exIOTepMiuHi, CHAOTePMIYHI), HAMPAMOM
nepebiry (peaxuii 0bopoTHi, HeoGOPOTHI); 38 YHACTIO OpPraHiuHMX CHIONYK
(3aMiLICHHA, NPHEIHANHA, BIALICTIICHNS, i30MepH3auii).

Anarizysamu BNAME NPHPOAH PEAreHTIB, 1X KOHUCHTpauii, BCAHYHHH
NOBePXHi IX KOHTAKTY, TeMNepaTypH, KaTali3aTopa Ha MBHAKICTE XIMIYHOT
peaxuil; npouecH, wo siadysaioTses HpH podoTi ralbBaHIYION0 CNCMEHTY.

Busnauamu B OKHCHO-BUIHOBHIA peaxuil OKMCHHK | BLAHOBHHK, MPOLECH
OKHCHEHHA Ta BUIHOBJICHHS.

Buxopucmosyeamu MeTon CHRCKTPOHHOro Danaucy 18 NEPETBOPCHHA
CXEMH OKHCHO-BLIHOBHOI PeaKilii HA XiMIYHC PIBHAHHA.

3acmocosysamu 3akoH 30epeXeHHS MAcH PEYOBHH JUIR NEPETBOPEHHS
cxeMu peakuil Ha Ximiune pisnguua, npunuun Jle lartense ans su3HA4EHHS
HAMPAMY IMILIEHHA XIMIYHOT piIBHOBAIN.

bynosa aTomis i
NpocTHX Hoxis

Cknan  aromMa  (aapo,  CAEKTpPOHHA
obononka). TTOHATTS HYKIOH, HYKJIiA,
130TONH, TPOTOHHE WHCAO, HYKIOHHE
4HCNO, OpdiTalib, eHepreTHHHI piBCHB 1
migpiBeHs,  cnapeHi W Hecnapesi
CACKTPOHH; Paaiyc aToMa, mpocToro Hoxa;
OCHOBHMH 1 30Y/KeHHH crTaud artoma.
®opMu s- | p-opbitaneit, poamitesHs p-
opbitTaneii y npocropi. [locaigosuicrs

Janucyeamu Ta posniznasamu enextporsi GopMyIH aToMis 1 NpocTHX Ho-
His enemenrip Ne 1—20 i 26 Ta ixui rpadiuni BapiaHTH, aTOMIB Heme-
TANIYHHX CJICMCHTIB MAJIHX NCPIOAIE Y OCHOBHOMY 1 30y DKCHOMY CTAHAX.

Po3pizkamu BaNCHTHICTE | CTYTIIHB OKHCHCHHSA CICMCHTA.

Cxradamu GopMynH Cnonyx 3a CTYNEHIMH OKHCHCHHSA EJICMEHTIB.

Hopisnosamu MOKIHBI CTYNCHI OKHCHEHHA HEMETALYHHX eNeMEHTIB
MATHX NEPIONIB, MO 3HAXOMATHCA B OAHIA FPYMi, HA OCHOBI ENEKTPOHHOT
OynoBH IXHIX ATOMIB; PAAIYCH ATOMIB | MPOCTHX HOHIB,

Ananizyeamu 3IMiHK_paniycis_aToMmis y mepiofax i miarpynax, 38'430K
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JAMOBHCH!IA C/CKTPOHAMH €HEPreTHYHHX
pisHie i nigpisHis 8 aromax cneMeHTis Ne
1+-20 i 26, enerponni popmynn atoMmis. i
NpocTHX Ronis encaentie Noe 1—201 26 Ta
ixui rpadivui sapiantd. Banenthi cTaHu
enementis, Crynine OKHCHCHHA CleMEHTa

B peqoBuii. MORIHBI CTYNICHI OKHCHEHHS

HEMCTAMIYHHX eeMEHTIB MANKUX Nepiojis.

KiNLKOCTI ¢NEKTPOHIB Ha J0BHIIMLOMY PiBHI 3 XapaxTepoM creMeHTa
(MeTaniYHHM, HEMETAMIMHHM), THIIOM NPOCTOT PEHOBHHH (METRI, HEMETAan),
KHC/AOTHO-OCHOBHHM XapakTepoM OKCHIB | TiIpoOXCHiB, BiAMiHHOCTI
CIEKTPOHHOT OY0BH ATOMIB §-, p-, d-eneMeHTIB (Depym) |1-4 nepioais.
Buswavamu cknan saep (KiIbKicTh MPOTOHIB | HEHTPOHIB y HyKAiAl) i ene-
KTPOHHHX 06ONOHOK (eHepreTHYHHX piBHIB Ta MIAPIBHIB) B atoMmax ene-
MenTiB N 1—20 i 26, saransuy KiNbKiCTh €1EKTPOHIB | MHCIO CACKTPOHIB Ha
JOBHIUIHEOMY CHEPrETHHHOMY piBHi atoMmis eaemenTis Ne 120 i 26,
Obuucsosamu CTyNiHL OKHCHCHHA €EMCHTA Y CHOAYLI.

1.4

[lepiomunnil 3aKoH i
NCPIOAHYHA CHCTEMA
XIMIYHHX eIeMENTIR

Iepionmynuit 3akoH (cyuacHe dopmymo-
BauHA). CTpyKTypa KOpOTXOIO i JOBroro
BAPIAHTIB MEPIOAHYHOT CHCTEMH; NEPIOH,
rpynH, nigrpynu (ronosui (A), nobiumi
(). Tlporonne _umeno (MOPRAKOBHH,
ATOMHMI  HOMED  €ICMCHTA),  Micle
MCTANIMHUX 1 HEMCTANIMHHX CNCMEHTIB Y
NCpioANYHIH CHCTeMI, mepioaax i rpynax;
NYAHI, [HEPTHI E€NeMCHTH, TANOIeHH.
MNepioawunicts  3MiH  BnacTHBOCTEd
eNeMenTIB Ta IXHIX CHOAyX Ha OCHOBL
yapneHb npo OViory aToMis.

Pospiznamu B nepiofiM4uHiii CHCTEMi nepioaw, rpynd, ronosui (A) Ta
nobiuui (B) miarpynm; MCTATIMHI T2 HEMCTANIYHI CNEMEHTH 32 MICICM IX Y
NEPIOAMHIH CHCTEMI; MYXHI, IHCPTHI CAEMCHTH, TANOTCHH.

Buxopucmosysamu indopmaniio, 3axiaacHy B nepiofnyHii cueremi, 18
BH3HAYCHHA BIacTHBOCTEH enementa (Mctaniunmii abo wemeraniunui
€/IEMEHT), MAKCHMANLHOIO 3HAYeHHs HOro BaNeHTHOCTI, BHACTHBOCTEH
npocTol pedosHHu (MeTan abo HeMmeran), XiMiYMOro XapakTepy OKCHALB,
FLIPOKCHAIR,

Ananizyeamu  3MiHM BAACTHBOCTEH MNPOCTHX PEYOBHH Ta KHCIAOTHO-
OCHOBHOTO XapaKTepy OKCHJIIB i FMAPOKCHAIE 3aN¢KHO Bij| MICUS €IEMCHTIB
y Tepiofiax, miArpynax, npH nepexosii B OAHOTO NEPIoIy 0 iHWOTD.

1.5

Ximiunnii 38" 830K

OcHOBHI =~ BHAH  XIMIMHOTO = 3B'83KY
(HonHMii,  KOBANCHTHMWI, BoaHesui,
metamiunmii). OOMinuH# Ta ZAoxopno-
aKUCNTOPHHI ~ MeXaHi3IMH  YTBOpeHns
KOBaNCHTHHX 3B'A3KIB, Ipocruf,
noasiuui, noTpiunil, nonspumit Ta
HENONAPHHA KOBANEHTHI 38" AIKK.
EnexTponerarussicTs CICMCHTA.
Encxrponna hopmyna MOJIEKYITH.
PevoBriu aToMHOI, MOACKYASpHOT, Honuol
Oynosu. Kpuctaniuuuii | amophunit cranu
TBEPAHX pedoBuH, THNH  KpeCTAmivHMX
rpatox  (aToMui, MONCKy/IApHi, HOHHI,
MeTanibni). 3anexHicTs hiznunnx
BIIACTHBOCTEH peyionHn B TXHBOT Gya0BH.

Hasodumu npuxtadu pedosuH i3 PisHHMH BMAAMH XiIMIYHOTO 3B'A3KY;
aMOphHUX | KPHCTANTUHUX PEHOBHH.

lMoscwosamu  siominkocmi B MEXAHIIMAX  YTBOPEHHS KOBANCHTHHX
38'R3KiB Y MONEKYN amosiaky Ta HOHI aMomilo; Mix amopmumu i
KPHCTANIYHHUMH PEHOBHHAMH.

Pospizuamu obMiHHMI Ta JOHOpHO-aKuenTOpHMit (KaTioH aMOHII)
MEXaHI3MH YTBOPECHHS KOBRICHTHOTO 38" A3KY.

Cxkaadamu enexTpoHHi HOPMYAH MONEKYA, XiMiuHi GopMynin Cnonyk 3a
lapagamu Homis.

Vemanosuiosamu suau XiMidHOro 3s'R3Ky B peHOBMHAX 34 IXHIMM
dopmynamu.

Busnavamu npocti, noasifini,
KOBANEHTHI 38’ FIKH MK ATOMAMH,

[Mpoznozyeamu Buj XIMIYHOTO 38'R3KY B CIIOAYWI, MOAIHBICTL YTBOPCHHR
BOAHEBONO 3B'23KY MiX Moncxynamu, (izuuni BAacTHBOCTI PEYOBMH Ha
ocHosi ixusoi Gymosn ta Oynosy peuosuH Ha ocHoBi IXHIX di3nuHMX

norpiiini, mNomApHi Ta HenmonApHi
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EAACTHBOCTEH (THNY KPHCTANIMHHUX TPATOK).

Oyintosamu Ha ocHOBI GyAOBM MONEKY/! BOAM | CTHPTIB MOXIMBICTH
YTBOPEHHA BOAHEBOFO 3B8'RIKY MDK MONCKYJaMH BOAW, OPraHiuyHmx
PEYOBHH, BOAH 1 OPraHiYHNX PEYOBHH.

1.6

Cymimi peyoBHH.
Poswmnu

Cymiuni ozHOpiani (po3uusy) Ta HEOAHO-
pimi. TIOHATTA Npo AMCHEPCHI CHCTEMH.
Konoinui ta icrunni pozunsn. Cycnensii,
emynecii, acposzoni. Macosa i of’emua
(na3 rasy) YacTKH pedYOBHMHHM B CyMiuwi,
Meroan posninenns cymimei (BigcToro-
panHs, GiNETpyBaHHA, UCHTPHYIyBaHHS,
BUNAPIOBAHHS, OMCTHAAUIA (neperomka).
Bynosa monexynu Boau, [TOHATTR po3unH,
PO3THHHHK, POIUHHEHA ' PEHOBHHA,
KpucTasoriapar. Posuuuuicts pevosun, 11
JANeANICTE  BIA  PIIHMX ~ YWHHHKIB,
Hacuueni il nenacuueHi, KOHUCHTpoBaHi i
poiseacHi posuunn, Macosa wacTka pos-
YHHCHOI PECHOBHHN Y po3uni. Enexrponir,
HeenexkTponiT. EnexTponitiuna jaucouia-
Uif, CTYMIHB eNeXTPOMITHYHOT Axcouialii.

OHHO-MOJICKYNIApHE piBuaHuHA.  Peaxuii
OOMiHY MK enexTponiTamM y po3uHHIi.
Bomnesu#t noxazuuk (pH). 3abapencrns
inaMKkaTopis (yuisepcanssoro, denondra-
neiny, METHAOPaHKY) B KHCIOTHOMY,
NYXKHOMY 1 HCHTPATBHOMY CEPeIOBHILAX,
aHavenna pH 18 KOKHONO cepefoBHia.
[aponis conell. Skicui peaxuii wa Aesxi
HOWH.

Haeodumu npuxradu KONOTAHMX Ta ICTHHHHX PO34YMHIB, POIUHHHHKIR,
cycnensiif, eMy/beii, aepo30/iB, eNCKTPOMITIB | HECACKTPORITIE, CHABHMX i
cnabKHX eNeKTPONITIB, KPHCTANOriApaTiB.

Po3spiznsmu oarOpiAK] T8 HCOAHOPIAHI CyMiwi PI3HKX THIIB; posbarnexi,
KOHUCHTPOBaHI, ~ HACHYCHI, HCHACHYCHI PO3YMHM;  ENeXTPOmTH i
HCCTICKTPONITH, CHIBHI Ta cnabKi eNexTposIiTH.

Obupamu cnociG posginenns oguopianoi abo HeoAHOPIAHOI Cymiun
PEHOBHH; BHABICHHS B POIMMHI TIPOKCHI-, XNIOPHA-, Cyabpar-, kapbonar-,
cHaikat- i oprodocdar-ionis, fonis [igporeny, amoniio, Bapiwo, a Takox, 3a
NONOMOTOK JIyTY, — Houie Mepymy(2+) 1 Depymy(3+).

Cxradamu cxXeMH eNexTpONITHYHOI AMCOLiallil OCHOB, XHMCIOT, COned,
HOHHO-MOZICKY/IAPHI = PIBHANHA 33 MOJNEKYJISPHHMH  PIBHAHHAMH |
MOJIEKYAAPHI PIBHAHHA 33 HOHHO-MONEKYNAPHHMH DIBHAHHAMM, DIBHAHHA
peakuiit riaponily coieil; piBHAHHA KKICHHX PeaKLiH JUId BHIHAYCHHA B
PO3IYHHAX XJOpHA-, Cyabar-, xapbomar-, cunikar-- i oprodocdar-ionis,
fionie amonio, Oepymy(2+), Gepymy(3+), (ocamxyroun ix nyramu), bapio
B MOJIEKY TAPHIA Ta fonHii dopmax.

Auanizyeamu BriMe GyI0BH PEYOBHH, TCMIICPATYpPH, THCKY (114 rasis) Ha
iX PO3HMHHICTH Y BOMI; MEXAHI3MH YTBOPEHHS HOHIB MPH PO3YMHEHHI ¥ BOI
eneKTpoiTiB HoHHOT Ta MonexynspHol GyaosH.

Busnayamu MOXAHBICTH nepelbiry peakuil oOMiHY MIX CICKTPONITAMH B
PO3UHHI, FAPOMIZY cONei, CepeIOBHILE POIYHHY COMI.

’.E HA ;\

2. Heopraniuna ximin

TURLLT

Aad

2.1, Heoprauiumi peosunH i iXAi BAACTHROCTI

| 2.1 NSl sinomocti | Hemeranu.  3aranena  XapakTepHCTHKA Hazusanmu waiinolmMpeninn y npupoi HEMCTaNi4Hi eleMeHTH; AKICHWI
%\@'\Qé‘f' upo WeMeTaniuni | HeMeTaniwHMX  enementis  (Micue  y | Ta Kinbkicuii cknan noBiTps.

& " SMMenTH Ta nepiognunii  cHcremi,  ocobmmsocti | [ogcwiosamu CyTe SBHUIIA  ATOTPOMIT, BUIMIHHOCTI  BIACTHBOCTEH
‘}c\ ./ - ffemeTany enekTponHol  Gyaosn  atomis). @izuuni | anotponux  Moaudixauwili  Oxcureny, Cyvnsdypy, Kapbony, @ochopy
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BIACTHROCTI  HemeTanmis.  AJOTpOmIS.”
Anotponui  moandixamii HeMeTaNIMHNX
enemenTis. Slsmme - agcopbuii  (Ha
MPHKAAL aKTHBOBaHOro BYring). OkucHi
TA BUIHOBHI  BRACTHBOCTI  HEMETAMIB.
3acrocysanns  Hemeranie,  OKcuren.
IMowmpenicte  Oxcureny. npHpO.
Kucenp, cknag . #oro  Monexyu,
nomwHpenicrs  y  npupoai.  Dizmumi
BIACTHBOCTI KuCHIO. OCPKAHHS KHCHIO B
naGopatopii (3 riaporeH nepokchay i
BOAH) Ta mposmucnopocti. Cnocobu
0upanna kucHio. JloeeaeHHs HassHocTi
KHCHIO. XiIMIYHI BAACTHMBOCTI “KHCHIO:
BIAEMOAIX 3 MPOCTHMH 1 CKIAJHWUMH
peyoprHamu.  KonooBir Oxcurewy - B
npuponi.  Ozon.  3acTocyBaHHA Ta
Gionorivaa pons  kucHIO. OKuCHeHHS
(ropiHHs, NOBLILHE OKHCHEHHSA, AMXAHHA).
YMOBH DHHMKHEHHR Ta [IPHUNHHEHHA
FOPIHHA, Crnonykn HEMETANIYHHX
enementis 3 Tigporesom. BaactusocTi

BOIHMX  PO3YMHIE UMX COOAYK, IX
sacrocysanus.  Oxcuam  HeMeTaniyHwx
€NEMEHTIB, iX yMicT B atmMochepi.

D

- ernaaoM TXHIX MOAEKYN ado BYA0ROD; CYTh ABAMIA ancopbiii (Ha npukial
AKTHBOBAHOIO ' BYTULIA); AHTPOMOrCHHI Ta NPHPOAHI NpHYHHHM [OABH B
atMocepi. OKCHAIB HEMCTANMHHX C/EMCHTIB, TPONCCIE OKHCHEHHS,
Kon006iry Oxcureny.

Hasodumu npuxsadu anorponaux mMoaudikamih OxcureHy (xHceHb 1a
o30H), Cynsdypy (pomOiuna 1a MoHoxknuuua cipka), KapGomy (rpadir,
anmMa3 1a ¢ynepen), Qocdopy (Ginnit 1a uepsouui docdop), cnonyk
HEMeTanigHuX cnemeHTie 3 ligporesom (rigporen XJA0pua, riaporcH
cyaudi, aMOHIaK).

Cxaadamu: XiMiuHi PIBHAHHA, WO MUATBEPIKYIOTH OKHCHI BJIBCTHBOCTI
HEMeTaniB (KHCEHS, CIPKA, BYINICIL, XJIOP) B PEAKIlisX 3 BOJAHEM | MCTanaMu;
BI\HOBHI - BJIACTHBOCTI BOAHIO W BYIACIO B PCaKuisXx 3 OKCHAAMM
METaNniYHUX CACMCHTIB, PeaKiliil, AKI XapakTCPH3yiOTh BAACTHBOCTI BOXHMX
POIYHHIB TIAPOreH XJ0pHAY (3 OCHOBaMH), TLAPOreH cynbdiay (3 nyramu),
aMOHIaKy (3 KHCIOTAMH), peakuill HITPaTHol | KOHUCHTPOBAHOT CyabdarHol
KHCJIOT 3 MAruies, UMHKOM, MUULIO, peaKiii: OfepXanHA KHCHIO 3 rifpores
NEPOKCHY Ta BOAMK; KHCHIO 3 BOAHEM, BYTIICLIEM, CIPKOIO, MarHicM, 3amion,
MO, METAHOM, IIPOTCH CYIbDIA0M.

Mopiswiosamu  Gizwani Ta XiMidHI BABCTHBOCTI HeMmeTalis, OKCHIIB
HCMCTATIMHHX CACMCHTIB; BIACTHBOCTI BOHHX PO3YHHIB MIPOreH XJIOpHAY,
riaporeH cynsiny, aMoHiaKy.

Xapakmepusyeamu  wemerans, ixui  Q3HTHI  BAACTHBOCTI  Ta
3aCTOCYBAHHA; 3ACTOCYBAHHA riapored XJopuay, riaporeH cynasdiay,
amoHiaky; Oi3HuHi Ta XiMiyMi BAACTHBOCTI HITPATHO! | KOHIEHTPOBAHOY
cynbhaTHol KHCAoT (BIREMOMIA 3 MAruieM, IHHKOM, MUUTO); XiMi4Hi
RIACTHBOCTI KHCHIO; NPAKTHYHY 3Ha4yicTs sBMwa ancopbuii, ancopbuiiny
IAATHICTS AKTHBOBAHOIO BYI/UIA T4 AHANOIYHHX JIIKApCHKHX NPENaparis.

Oyinioganu  GIONONIMHE  3HAYCHHA HANBAKMHBIUIMX  HEMETANIYHHX
(Oxcureny, Hitporeny, Kapbony, ®ocdopy, ranorchis) caemenTin;
IHAYCHHA KHCHIO B XHTTCAISIBHOCT] OPraHiaMiB; 0301y B aTMocdepi.

Bucnosmosamu cyOMcenHs WOR0 3ACTOCYBAHHA O30HY, €KOJIOMIYHMX
HACHIAKIB BHKHAIB B aTMocdepy okcumis KapGowy, Hitporeny, Cynsdypy;
KHCJIOTHHX JOLKIB, MAPHHKOBOTO edexTy.

Obipynmosysanmu 3HAYEHHA ANOTPONHKX NEPETBOPEHD; 3ACTOCYBAHHA
KHCHIO.

Joe0dumu NpakTHHHY IHAYYNICTE HOMETANIB Ta CRONYK HEMETANIMHHX
E/eMENTIR,
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2.1.2. | - 3ar aeni sitomoctt | 3aranpHa xamm‘.mw'uﬁWﬁﬁﬁm _—
; [po MeTaniuKi enementia (Micue y nepionuusii cueremi, Cxradamu pmn:mm. IO MIATBEPUKYIOTE BIIHOBHI BAACTHBOCTI METAMIR,
" ENEMEHTH Ta MeTand. | 0cobnKBOCTI eNeKTPOHHOT Gy 081 ATOMIB). | 30KpeMa amoMiHiio 1. 3ami3a (peakuifi 3 HemeTanami, BOAOKO, KHCIOTAMH i
Diznuni BIACTHBOCTI METRIIB, JANCKHICTE | CONSMH B PO3UHHAX).
Bl IxHBOI Oymosm. Amomisiin 1 3anizo: Iopiewosamu $iswani 1a XiMiuHl BracTHBOCTI MeTatis (amoMiHi#i i
diznuni i XiMitHl RAACTHBOCTI. | 3a1i30), OKCHAIB MeTaniuyHMX eneMenTis; ocHos (rizpoxcuais Harpio i
Halipaxknupiwi cnonykd Amominiio ra | Kansuio).
Depymy. 3acrocysamua meralis Ta ixmix | - Xapaxmepuzysamu metany, ixui GiznvHi BIACTHBOCTI T2 3aCTOCYBaHHR (Y
cnnanis, Pan aktusnocti metanis, Cyvacki | TOMy 9MCH  CnjasiB. MeTaniB), 3acTocyBanHs riapokcuais Harpilo i
CHAIKaTHI MATEPIaH. Minepansni | Kansuiwo,
AoOpusa. [ToHaTTA NPO KHCAOTHI Ta NyRHI Oyimosamu  Gionorivke 3nasexns  wmeraniyunx  (Kamsuio, Kaniio,
rpynTi. Bionoriune 3navenns metanivuux | Harpio, Marniio, ®@epymy) enemMenTis.
I HOMCTANIMHMX CACMCHTIB, fosodumu NpaxTHUHY 3HAYYMICTL METANB | CHOAYK METATIMHMX
eJIEMEHTIB.
2.2, OcHOBHI KNACH HEOPTAHIMHKHX CHIONYK
22.1. Oxchnan Busnauenns, cxknax i HoMeHknatypa, Hazusamu - oXCHMAM 3@ CYHACHOK)  HAYKOBOK  YKPaiHCHKOIO
knacudixailia OKCHJLIB, XIMIHHI | HOMCHKIATYPOIO 38 IXHIMK XIMIYHHMH POPMYNanMH.
BIACTHBOCTI  COJNICTBOPHHX  OKCHIIB, Pospiznamu weconetsopri (CO, N;O, NO, Si0Q) # conersopri oKcHIH
cnocolbK OCpHanHA OKCHITIB. (kucnoTHi, ocHoBHI, amdoTepi),
Cxradamu  XiMiuHi  QOPMYIH  OKCHIIB, DIBHAHHA peakuii, axi
XBPaKTePH3YIOTL XiMi4Hi BAACTHBOCTI CONETBOPHHX OKCHUIB (B3aemoiis 3
BOMOKO, OKCHAAMM, KHCIOTaMmH, ayramm), cnocolH ONEpPXaHHR OKCHJIB
(B32€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 Lluaky T2 AMOMIHIO) OKCHIH.
Xapaxmepuzyeamu GisHani BIaCTHBOCTT OKCHILIB.
Busnayamu QopMynu oxculis cepen GopMyn CnoAyK iHIIMX BHEYEHHX
KJ1acis,
22.2. OcHosH Busnauwcnus (3araneie T2 3 morasay Hazusamu  ocHOBM  3a

CNEXTPOMITHYHOT Ancowianii), cxnag 1
HOMCHKAaTypa, Knacuixamis, XiMiumi
BJACTHBOCTI NIYTIB Ta HEPO3UHHHHX OCHOB,
cnocobH OepKAHHA OCHOB.,

CYYACHOKY  HAYKOBOKO
HOMCHKIATYPOO 3a IXHIMH XIMIYHIMH GopMmynamu.
Pospizugmu pozuntHi (1yri) T2 HEPO3UHHHI OCHOBH.
Crxradamu  XiMiudi  QOpMYNH  OCHOB; DIBHSHHA  peakuii, K
XaPaKTEPHIYIOTE XiMiuHI BRACTHBOCTI JYriB (B32€MOAIX 3 KHCAOTHHMH
OKCHJIAMM, KHCIOTEMH T3 COJAMH B PO3YMHI) Ta HEPOIYMHHHX OCHOB

YKPAIHCHKOIO

(B33€EMOIA 3 KHCHOTAMH, PO3IKAAAAHHA MiJ %ac HarpisaHs), cnocobn




OLEPAAHNA- JIYris (B32EMOLLL NYXRIUX 1 NYKHOIEMEALHUX (KpIM Maryii)
METANIB i3 BOAOK), OCHOBHKX OKCHAIB JIYXKHMX i NYKHOZEMENLHHX CICMCHTIB
13-BOI010) H HEPOIYHHHMX OCHOB (B34E€MOLIA COMER i3 IyraMy B PO3HHHI).

Ilopiswiosamu XiMiuli BIACTHBOCTI PO3YHHHHX (NYFiB) | HEPOIHHHHMX
OCHOB.

Xapaxmepusysamu Gisndni BIACTHBOCTI OCHOB,

Busnavamu. dopmynu ocHor cepea GopMyN CONyK iHUWIHX BHBYCHHX
KAacis.

223.

Kucnorn

Buanavenns (3aranene Ta 3 norasay
CAEKTPONITHYHOI ' AMcouianii), cknam |
HOMEHKNaTypa, xnacHdixauis, XiMisHi
BIACTHBOCTL, CHOCOGH OZIePKaHHA KHCIIOT.

Hasusamu  kMCNOTH - 33 CYYacHOI0  HAYKOBOK  YKPAIHCBKOK
HOMEHKIATYPOIO 3a IXHIMH XIMIYHIMH dopMYNaMy,

Pospizuamu xucnotd za cxnagom (OKCHresHosmicHi, OG€IOKCHIeHOBI),
OCHOBHICTIO (QUIHO-, JIBO-, TPHOCHOBHI), IAATHICTIO N0 ENEKTPONITHYHOT
aucouiauii (cuasHi, cnabki).

Cxrgdamu  Ximidni  GOPMYNH  KHCIOT, DIBHSHHA  peakuifl, =2Ki
XapaKTepH3yIOTh XIMIYHI BIACTHBOCTI KHCAOT (B33EMOIE 3 METANAMM,
OCHOBHHMH Ta aMQOTCPHHMH. OKCHAAMH, OCHOBaMH Ta aM(OTEPHHMH
FiAPOKCHAAMH, COAAMH) Ta cnocobH IX onepXaHHA (BIACMOMIS KHCIOTHHX
OKCHJIIB I3 BOJIOKO, ICAKHX HEMETAMIB i3 BOAHEM, CONCH i3 KHCNOTaMK).

. Xapaxmepusysamu Gi3ndHi BRACTHBOCTI KHCOT.

Busznavamu dopmyan kucnor cepen GOpMyA CHONyK iHIIHX BHBUCHHX
KNACiB, BANCHTHICTE KHCAOTHOMO 3AIHLIKY 33 OpMYN0I0 KHCIOTH,

llpoznosyeaimu  MOXAMBICTL nNepebiry XiMiuwux peakuif xucmor 3
MCTA/IAMH, BHKOPHCTOBYIOUH PAJ AKTHBHOCTI METANIB.

224,

Couni

Buanayenus (2araspHe Ta 3 NOrAsay
CNCKTPONITHYHOT  AMcouiauil), cknaa i
HOMEHKNaTypa, Knacudikauis, XiMiumi
BJIACTHBOCTI, cnocobn ofepKaHHA
CepeaHix Ta KHCamX coneff, IX mommpeHss
B nipupoi. [TonsaTTs npo KoperkicTs Boau
Ta crocobH 11 yCyHeHH .

Hazugeamu cepeani Ta Kuci COJi 38 CYHaCHOK HAYKOBOK YKPATHCLKOKO
HOMEHKAATYPOKO 33 IXHIMI XIMISHHMH QOPMYIaMi; BHIH HKOPCTKOCTI BOLH
(Tumuacosa, abo kapboHaTHa; NOCTIHA, 3araibHa).

Pospizuamu 3a CKIanoM cepeliii Ta KT coni,

Cxnadamu xiMiuHi -GopMynn cepelHix Ta KHCAMX conei; PIBHAHHS
peaxuiii, AKi XapaxKTepH3yIOTh XIMiYHi BNACTHBOCTI cepelHix (Blaemopia 3
MCTanaMH, KHCIOTAMH — XJOPHAHOK, CyALDATHOW, HITPATHOIO, AYTaMK,
COIAMH B PO34HHI) TA KHCAMX (B3aEMOMIA 3 KHCHOTAMH —— XJOPHAHOIO,
cyedarHolo,  HITPATHOW, AyraMu, TepMidHMA posknan kapGouartis i
ritporenkapbonaris) coneif, cnocobn oncpxanus cepeanix (Baacmouis
KHCJIOT I3 MCTaNIaMH, OCHOBHHX OKCHIIIB i3 KHCIOTAMH, KHCIOTHHX OKCHIB 3
NYraMH, OCHOB i3 KHCIOTamM, cosieH 13 KHCIOTaMu, conell i3 nayramm,
KHC/IOTHHX OKCHIOIB 3 OCHOBHHMM OKCHMIAMH, CONACH i3 CONAMM, concit i3

MeTanaMi (peakuii 3aIHCHIOTS Y PO3uKHAX), METANiB i3 HeMmeTatamy) Ta
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KHCAMX . (B32EMOMIA CEpPEIHIX conel 3 KHCAOTAMH) COned; YCYHEHHS
KOPCTKOCT] BOJM.

Xapaxmepusyeamu ¢pi3ntsi BIACTHBOCTI CONC.

Busnavamu QopMmynu CEpeaHiX TA KHCIHX Coneit cepest GopMyI CroayK
THUIMX BHBYCHHMX KJIACIB,

Mpoznozyeamu MoxMBiCTE Tiepeliry XiMivHuX peakuifi coseft 3
MCTaNaMH, BHKOPHCTOBYIOUH PANl AKTHBHOCTI METANIB.

Ho6odumu ynnus xopcrxoi Boan Ha nobyTosi NPHIAAH | KOMYHIKaMi.

2.2.5.

AMGOTEPHI CIOAYKH

Apnue amoTepHOCTI. Ximivni
BACTHBOCTI, cnocobu OJICPAANNHA
ampoTepHIX OKCHIB | TIAPOKCHAIB.

Haszueamu amdoTtepni OKCHAM i TipOKCHAN 33 CYYACHOK HayKOBOIO
YKPaTHCHKOK) HOMEHKAATYPOKO 3a TXHIMM XiIMiuHMK QOPMYIaMH.

Paozpiznamu ampoTepHi OKCHIM | TUIPOKCHIH CePe/t IHINX HEOPraHiuHHX
CHONYK 33 IXHIMH BISCTHBOCTAMH,

Cxaadamu ximivei GopMynH OKCHAIB i TiAPOKCHAIE AMOMIHIKO T2
Llusky, piBHANHS peakuil, SKi XapakTepu3ylors ixui XiMiuni BaacTuBocti
(B3acMOAin 3 KMCHOTaMM, JIyramu (B pO3HMHI Ta M 4ac CIUIABIAHKHA) T4
CocoGH oaepKanHs (B33EMO/TIA CONCH IHX CCMEHTIB i3 J1yraMu B PO3uHIi).

Xapaxmepusysamu nowstrs  amporeprocti, $izwunl  BIACTHBOCTI
OKCHJUB | MLAPOKCHAIB AMOMiHIIO Ta LIMHKY.

226.

TeHersyni 38" 43KH MK KIACAMK HEOPraHIYHHX CIONYK

Cxradamu piBHSHHS PeaKuii MK HCOPTaHIMHMMH CHOAYKAMH Pi3HHX
KJ1acis.

Topiswosamu  XiMIMHI  BAACTHBOCTI
amGoTepHHX riIpoKcHis, cone.

Vemanosmosamu 30 83KH Mi% CKALJOM | XIMIYHHMH BAACTHBOCTRMH
OKCHIIB, KHCIOT, OCHOB, aMQOTEpHHX [iAPOKCHIIB, conefl, FeHCTHHHI
IBAZKH MIXK NPOCTHMM | CKAAAHMMM PEHOBHHAMM, OKCHIAMH, OCHOBaMH,
KHCNOTaMK, aMOOTEPHHMH MAPOKCHAAMH, CONAMMH.

Obrpynmosyéamu  3alCKHICTE  MIX  CKNAZ0M, BIACTHBOCTAMH T3
3ACTOCYBAHHAM OKCHJIIB, OCHOB, KHCJIOT, aMpOTEPHAX TAPOKCHIIB, CONEH.

OKCHIIB, OCHOB, KHCJOT,

3. Opraniuna ximis

3L

TeopeTHYHi OCHOBH
Opra{iuHol XiMii

Haftsaxcnusiun CICMCHTH-OPTaHOTEHHN,
0OTaHIYHI  CHIONYKH;  NpHpOAHI  Ta

i Oprasiymi CIIOMYKH.
Gyn108a OpraHivHMX CROAYK.
oH-KapboHosi 38°a3ku. y
(IYHHX CHONYK: NPOCTH,
iiinuil. Teopia Oynosu

Hasueamu  opraniyni  cnonyku 33 cTpyxtypHumu  Gopmynamy,
BHKOPHCTOBYIO'WH CHCTEMATHYHY HOMEHKNATYpY.

Hasodumu rnpuxiadu OPraHiqHmMx Cnonyx i3 NPOCTHMH, NOABIAHHMH,
norpidummu  KapGou-KapGowosummu  38°s3Kkami;  romMonoris  pisuux
IOMONIOTIMHHUX PAAIB  BYIJICBOAHIB T2 OKCHI€HO- 1 HITPOMCHOBMICHMX

OPraHiHHX CTOAYK Pi3HHX KJIaciB, CTPYKTYPHHX i30MepiB NpCACTABHHKIS

PI3HAX FOMOJIOMIYHHX PALIB BYFAIEBOAHIB T4 OKCHICHO- | HITDOTCHOBMICHHX
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4 opraniyuMx  cnonyk.  Homenxnarypa
opradidHux  cnoayx. . Kracudixamis
OpraHiuHMx . cnoayk- .3a  Oyaosow.
KkapbOHOBOIO — fNaHWOra 1 HAABHICTIO
XAPAKTCPHCTHHHMUX (byssionansumx)

pyn.  SBMmie  roMonorii; rOMOJOrH,
TOMOJIONIYHNH PAJ, TOMOJIOTIYHA Pi3HHUA.
Knacw opraniuuux cnonyk. 3aranesi
GOpMYIH rOMONOTIYHKX  PRAIB | KJAaCiB
OpraHiyHUX cnonyk. Ssume izomepil,
130MCPH, CTPYKTYpHA i30Mepis. Baacmunii
BB~ aroMis  abo rpyn aromis ¥
MOJIEKY/IaX OPraHivHHX CIOMYK.

OpranivHuX CroAyK piaHHX Knacie.

Pospiauamu 3a XapaxTepHHMHM O3MAKAMH HeOpraHiudi # oprasiysi
CTIOJNYKH, NPHPOAHI TA CHHTETHYHI Opradiuii CIOAYKH; OpraHivHi CloAYKH
33 SKICHHM CKJAA0M: BYIICBOANI, OKCHIEHO- | HITPOrCHOBMICHI PEHOBHHK,
npocTuil, noasifumi, norpiftnuit KapSou-KapGonosi 38’83k1; romonoriqni
PAIH | KNACH OPraMidHHX ClONYK; CTPYKTYPHI i30MEPH NEBHOT PEHOBHHH.

lopiewosamu xosanenii  KapGon-KapGonosi 38'a3xkk y Monexynax
OPraHi¥HMX CHOAYK: ~ NpocTWii, mnoasiiinmil, noTpikumii; Oyaomy |
BJACTHBOCTI CTIOJYK 3 PI3HHMH XApaK TePHCTHYNHMHE MPYTaMH.,

Kracughixysamu opranisui cnonyku 3a Gyaoeoio kapGoHOBOro JaHuora
Ha HACHYCHI BYT/ICBOAH] (1KaHH), HEHACHHCH] BYTICBOAHI (IKEHH, ANKIHK),
apOMaTHYHI BYT/ICBOJHI, 34 HAABHICTIO XapaktepHcTHunux (pyHKuioHaNb-
HHX) TPYn cnupTH, deHon, anbaerian, KapbOHOBI KMCNIOTH, eCTEPH, aMilH,
AMIHOKHCIIOTH.

Busnavamu waiipasomeimi enementu-oprasorens (C, H, O, N, S, P);
TOMOJIOTH BYIJICBOAHIB Ta  IXHIX NOXIAHMX; 130MEPH 3a CIPYKTYPHHMH
dopmynamu.

- Cxknadamu cTpyxTypHi GOPMYIH OPraHivHHX CNONYK 3a HazBaMy 3rifAHO
3 CHCTEMATHYHOK HOMEHKIATYpPOIO.

Vemanosuwosamu BiANOBIAHOCTI MiX MPEACTABHHKAMH TOMOJIOITYHHX
PANIB T2 IXHIMM 3araibiumy GOpMyNaMH, KNaCAMH OPraHiMHHX CHONYX T4
ixuiMu  XxapakrepHeTiunumy  (QyHKUIOHANLHIMHI) TPYIAMH; BIAMIHHOCTI
MiX TFOMOJIOraMH 32 KiABKICHMM CKIatoM, izomepamu - 3a Oynosowo
MONeKYIL

Moscniosamu 3aNEXHICTL BIACTHBOCTEH peqoBHH Bia cxknaay i Oyaosw
iXHIX MONEXYN HA OCHOBI MOJOMCHB Teopil GynoBM OpramiuHHX CTOMYK;
CYTH CTPYKTYPHOI 130Mepil.

Xapaxmepuszyeamu cyTs 1e0pii 6y A0BH OPraHidTHHX CNIOTYK,

Ananizysamu peaxuifiny 3naTHICTL OPraHivHMX CHOAYK i3 PiaHHMM
THNAMH 3B'A3KiB; XiMiuny Gya0BY OpraMiyHMX CnojiyK, BHKOPHCTOBYHOUH
OCHORHI N0OJI0XKCHHS TCOPiT OyA0BH OPraHiHHX PCHOBHH.

[Ipozrozyeamu peakiliiiny 34aTHICTL OPraHivHHX CHONYK, BHXOPHCTO-
BYIOYH NOHATTS NPO B3aeMuuil BrutHe atoMis abo rpyn aToMiB ¥ MONCKYax.

/ H? N by Pobumu eucnosxu WOAO BAACTUBOCTEH PCHOBMH HA OCHOBI IXHBOT Oy-

S8 & oj; * JIOBH | MO0 GYA0BM PCHOBHH HA OCHOBI IXHIX BAACTHBOCTCH, a TAKOXK Npo
V. a7 1 GaraToOMariTHICTh OPraHiHKX CNOAYK Ha OCHOBI Teopil XiMiuHOT Gy A0BH.
ozl s 1 =l 3.2. Byracsoumi

-y > ' g
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© 0 ANKaHH

3aransua hopmyna-- ANKaHIR,
HOMENKNATYpa, CTPYKTypHa . - 130MCpis,
Oynosa wmonexyn, izuuHi Ta  Ximiusi
B/IACTHBOCT, cnocobn ONEPIKAHHA,
3ACTOCY BAHMA,

Hazueamu 3aransiy QopMyTy AIKaHIB, NPEACTABHHKIE FOMOJOMHHOIO
pany cknany CHe = Cyohaz 32 CHCTEMATHYHOIO HOMCHKIIATYPOIO,

Cxradamu -MONEKYNApHi, CTPYKTYPHI T4 HanmiBCTPYKTYpHi opmyaH
ankaHiB Ta IXHIX i30oMepis 32 Ha3BOIO CMONYKH; PIBHAHHA peakuii, wo
XapaKTCpH3YIOTh XiMiYHI BAACTHBOCTI ankaHiB (TopiHHA, TepMivunul
PO3KNAM, I30MEPHIALIN, FAIOIEHYBAHHS), OAePAAHHS aNKaniB (TIApyBaHHAM
ANKeHiB, anKixis).

Pozniznasamu cTPYKTYPHI 130MCPH MPEACTABHHKIE TOMOSOTIHHOIO pALy
ATKAHIB.

lopisniosamu Gynosy 1a BIACTHBOCTI MCTAHY Ta OO rOMOJIOTIB,

Obrpynmosysamu 3anekHiCTs MiX arperatium cradom (3a 20-25 °C),
TCMMCPaTYPaMH TAABACHHA | KHMIHHA @IKaHIB Ta TXHIMM BUIHOCHMMH
MONCKYISPHAMH = MacaMH | OYI0BOIO MOJIEKYN; 30ATHICTH ANKAHIB N0
peaxuiil 3aMileHns; 3acToCyBaHHA ANKaHis (NATHBO, NankHe, POIUHHHHKH,
OACPKAHHA CAXI, BOAHIO, TRIONEHOANKAHIB) IXHIMH BIACTHBOCTAMH.

Vemanoenosamu 38°s3kn MK cknajioM, OyI0BOK, BAaCTHBOCTAMH T2
JACTOCYBAHHAM ANIKaHIB, IXHIM BIAMBOM Ha JI0BKLULIA.

3.2.2.

Ankenu

3araneua dopmyna. ANKeHIB,
HOMEHKIATYpA, *. CTPYKTYpHA  i30Mepis,
Bynosa monexyn, XiMiuHI BAACTHBOCTI Ta
cnocobn oiepKaHHA ETeHY, 3aCTOCYBAHHA.

Hasusamu. ankeny 33 CHCTEMATHYHOKX HOMEHKNATYPOIO Ta IXHIO
saransny dopsyny.

Buswavamu cipyxrypui izomepn ankewis 3a Gynosow kapboHOBOTO
JRAMUIONA, POITAIMYBAHHAM NOABIAHOTO 38 A3KY.

Hoscrioeamu cyTh CTPYKTYPHOT 130MepiT ATKCHIB,

Posniznaeamu CTPYKTYPHI i30MEPH NpPeACTABHHKIB TOMONOTIMHOTO pRAY
ANKCHIB.

Cxkradamu Ha OCHOBI 3arabHOT QOPMYIH MONEKYAAPHI, CTPYKTYPHI Ta
HaMiBCTPYKTYpHI GOpMY NI ankeHin; piBHAHKA peaKiiii, N0 XapaKTepH3yoTh
XiMiYHI BIACTHROCTI eTeHY (MACTKOBE Ta MOBHC OKMCHCHHA, NPHCAHAHHS
BOAHIO, TrafoOrcHIB, TUIPONCH TrafqOTCHIAIB, BOAM; nosiMEpulauis) Ta
ONCpKAHHA  eTeHY  (HeriapyBaHHAM  €TaHy, TiAPYBRHHAM  CTHHY,
NETIAPATALICIO eTaHOMY).

3acmocosysamu 3nanng ana BUGOPY cniocoby BHABNCHHS AIKEHiB.

Vemanoenosamu 38's3ku Mix OyZOBOI0 T2 3JaTHICTIO ANKEHIB 110
peaxilif NpHCAHAHHA.

Obipynmosgysamu  3acTOCYBAHHA
(OAEpKAHHA ETAHONY, NONICTHACHY).

anKkeHiB  IXHIMM  BIACTHBOCTAMH

Y\3aransua

ANKIHIB,
i3omepis,

fopmyaa

OMEHKIATYPa, CIPYKTYpHa

Hazueamu ankiny 3& CHCTEMaTHYHOIO HOMEHKIATYPOKO Ta TXHIO zaransHy

dopmyay.
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Gyaosa monckya. Ximiuni Bractusocr Ta |

cnocobu OAepKAHHE CTHHY, 3aCTOCYBAHHA.

Buswawamu CIPYKTYPHI 130MEPH anKinie 3a OyaoBoo kapboHOBOIO

NAHIIOTa, POITAIYBAHHAM NOTPIHHOro 18’ A3KY.

. .. [logcuiosamu CyTh CTPYKTYPHOT i3oMepii ankiuis,

Craadamu MONEKYNApHi, CTPYKTYPHI Ta HAmiBCTPYKTYPHI GOpMYynH
anKiHiB; PIBHAHHA PeaKuiii, WO XapaKTepH3yIOTh XiMIYHI BACTHBOCTI ETHHY
(NpHEAHAHNA BOAMIO, FATONEHIB, MAPOreH ranorenilis, BOJH; TPHMCPHIALIA

.| eTHny, YACTKOBE OKMCHEHHA) i NOBHE OKMCHEHHS WIKIHIB, NPOMMCIOBI Ta

nabopatopri cnocobu ocpAaHHR CTHHY: JCTIPYBAHHAM €TaHy, CTeHY,
FiAPONI3OM KAABIIH AUCTHNCHIAY, TEPMIYHHM PO3KTANAHHAM MCTAHY.
3acmocosysamu smanns ans Bubopy cnocoby sBHABNCHHS ANKIHIB.
Iopiswosamu  peakuiiiny 3JatHicTs eTesy 1 €THHY B peakuisx
HPHETHAHHA.
Vemanoswosamu 38" 530k MiX Gy/IOROIO Ta 3ATHICTIO €THHY JIO PeaKILii
PHEIHAHHA,
ObGrpynmosyéamu 3acTOCYBAHHR €THHY (rasoBe PI3aHHA | 3BaplOBAHHA
METaNB), 3yYMOBIEHE HOT0 BIACTHBOCTAMH

3.24. ApomarHusi 3araneHa Qopmyna apeHiB roMONOriYHOro Hasusamu saransiy Gopmyny apoMaTH4HHX BYTACBO/HIB.
syrnesonui. Bensen | pagy:  Gemscny. . Byaosa  monexynu, -Po3spiznamu nenacH4eHi Ta apOMATHYHI BYTICBOAHI.
BJIACTHBOCTI, crnocobH oaepxanna | . IHopismosamu 38’ a3xn Mk atomamu KapGony B monckynax Genseny ta
Oenseny. ATKaHIB | AIKCHIB, PEAKIIHHY 3aTHICTH OCH3CHY, ANKaHIB, AIKEHIB 1 AIKIHIB
¥ PCAKIlifAX 3aMILICHHA Ta OKHCHEHHS; GeH3eHY, ATKCHIB | ANKiHiB ¥ peaKilisx
MPHEAHAHHA.
Cxaadamu MONCKYASPHY Ta CTpyKTypHY dopMmynn GenseHy; piBHAHHS
peakiiiif, W0 XapakTepH3yloTh XiMiumi Baacrusocti Oenseny (ranoresy-
BAHHR, TiAPYBaHH#, TOpiHMA), OfepxanHs OeHleHy B NPOMHCAOBOCTI
(kaTaniTHuHe JEriipyBaHHA H-FeKCany, TPHMEPH3aLlia eTHRY).
3.25. | TNpupoawi mxepena | [Nowwperna BYrepoAHis y npupoai. Toscnwsamu cyTh npolecy NEperoHKH HadTH,
syracBoanis T2 ixHs | [Ipupoannit ras, nadra, xam'sue syrinng — Crradamu PiBHAHHA peakuii, mo BiaGyBalOTHCH MiJ Hac cnamoBanHi
nepepobxa npHpoaNi axepena BYIICBOAIHIB. | MPHPOAHOTO Ia3y.
[eperonxa HadTH. Byrnesoanesa Pospizuamu peakuii, 2Ki BiaGysalOTsCA M1 YaC TEPMIYHOIO POIKAATAHHS
CHpPOBHH& @ OXOpoHa  JIOBKINAA. | BYIAEBOJHIE,
3acTocyBanHs BYIACBOAMIB. Yemanossosamu 38°83kM MK cKnanoM, OyNoBOIO, BRACTHBOCTAMM i
] 3ACTOCYBAHHAM BYT/ICBOANIE.
/(55 3.3. OxcuresosmicHi oprasiviHi cnoayku
3.3.1. 1{ ¥ PAKTEPHCTHYHA (hynxiionansua) Hasusamu 3araneny GopMyny 1a xapakrepucTvuny (DyHKUiOHATBHY)
i 2] yna cnupris.  Hacwueni  oznoatoMsi | rpyny: cnupris; 0AHOATOMHI HACHYCHT COMPTH i CNILEPOIN 14 CHCTEMATHYHOIO
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COMPTH:  3aranbla T4 CTPYKTYPHI
Gopmyan, CTPYKTYpHA . . isomepix,
CHCTEMATHYHA  HOMEHKAATYpa, - XiMiumi

snactisocti. Boaueswit 38's30K, #oro
BIAHE Ha (i3M4H] BAACTHBOCTI: COMPTIB,
Onepwanus  erawony. [aimepon  ax
NpeACTABMMK  GaratoaToMHMX  CIHPTIB.
XiMiYHI BAACTHBOCTI, AKICHA peaKilifn Ha
GararoatoMHi ciMpTH.

—

HOMEHKNATYPOIO,

Pospisnamu  0oAHOATOMHI  HACHMCHI  COMPTH  NOMIK  IHWKX
OKCHIEHOBMICHHX - OPrafisHuX CHONYK 33 3araapHol0 Ta CTPYKTYPHOKO
dopmynamu,

Buznayamu cTpyKTypHi i30MEPH OJHOATOMHMX HaCHYCHHX CIHPTIB 3a
Oy10B010 KapOOHOBOTO NAHLNONA, PO3TALLYBAHHAM TiJAPOKCHIBHOI IPYNH.

Kracugpixyeamu cnupm. 3a KUIBKICTIO TIAPOKCHIBHMX TPyN: OAHO- i
Oararoaromui.

Cxiadamu Monexynsphi, CTpykrypui QOpPMYNH CHMPTIB;, piBHAHHA
peaKkuifl, WO’ ONMCY!OTH XIMIMHI BAACTHBOCTI HACHYCHHX OAHOATOMHHX
CIHPTIB (NOBHE | YACTKOBC OKHCHCHHS, AICTIAPATALIA, BIAEMONIA 3 NYKHHMH
METANAMH, TIPOrCH TanoreHiaamM, ccrepupikauis), raiuepony (nosHe
OKHCHEHHR, BIAEMOAIA 3 JYKHHMM MCTANAMM, BHUIMMH HACHYCHHMM Ta
HEHACHYEHHMH KapOGOHOBHMH KHCIOTAMH), OACPAKAHHA IAILEPONY NYKHHM
riAposizoM (OMUACHHAM) XHPIB; cliocobn ofepkanus eranony (rigparaiieo
ereny, GpepmenTaTHENMM BPOAIHHAM FAIOKOIH).

Xapaxmepusyeamu cxnap i GynoBy MONEKYN OMHOATOMHHX HACHYCHHX
COMPTIR, " XIMIYHI  BAACTHBOCTI OAHOATOMHHX HACHYEHHX COHPTIE |
IMUEPONY, CNocobn ONCPRAHHR ETAHONY.

Hoplewoeamu (iznuni BracTHBOCT] (TEMNEPATYPH KHIIHIA, POIYHHHICTS
Y BOMI) OAHOATOMHHX HaCHYCHHX CIMPTIS | BIAMOBIAHHX AIKaHiB, MeTaHONY
i eTaHoMy; AKTHBMICTL OAMOATOMHMX HACHYMEHHX COMpTIB, BoaM 1
HEOPTaHIYHHX KHCNOT y peaKuisx i3 AyXKHHMH Metanamu; Oynosy i
BJACTHBOCTI OIHOATOMHHX HACHYCHHX CIMPTIB | eHomy.

3acmocosyeamu  swanns  ang subopy  crmocofy  BHRBICHHA
GararoatoMunx cnupTiB  (B3aemoain 31 ceixoocamkenum  kynpym(ll)
FAPOKCHAOM),

lpoznoszyeamu XiMiul RIACTHBOCTI OAHOATOMHHX HACHHYCHMX CHMPTIB i
rAiUepoNy HA  OCHOBI  3HAHB MNP0  BAACTHEOCTI  XAPAKTCPHCTHYHHX
(pyHKUIOHATEHHX) TPYN.

Obipynmosyéamu  3acTOCYBaHHa  eTawony (ozepkanus  eranomoi
KHCAOTH) Ta Meranony (oacpaanus setamamo (opmansaeriny) ixeivmm
BACTHBOCTAMM,

Vemanoewosamu  npHYHHOBO-HACHIAKOB]
OYIOBOKD, BABCTHBOCTAMM,
CNUPTIB i raiLepony.

3 A3KH MK
JACTOCYBAHHAM  OIHOATOMHHX

CKJIAIOM,
HACHYCHHX

Pobumu  6ucnosxu 1040 BNACTHBROCTEH OAHOATOMHHX HACHHCHKX
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CHMpTiB i raitepony wa nigerasi  ixusol Gygoem Ta npo . Oynosy
OAMOATOMHHMX HACHYEHMX .COMPTIBE | raiuepony Ha nigcTasi  ixHix
'BIACTHBOCTEH Ta HA OCHOBI Pe3yNLTATIS CHOCTEPEKEKD.
Yesioommoeamu  msacMoan’a30K  cknany, Oynosu,
3ACTOCYBAHNSA OAHOATOMHMX HACHHYEHMX CIMPTIB I LAILEpony.

BIACTHROCTCH,

332,

Menon

Gopmyna ¢enony. Cknax "1 Oygosa
MOJIEKY/IH denony;. BAACTHBOCTI,
3ACTOCYBAHHA.

Cxknadamu MONCKYNSpHY, CTPYKTYpHY dopmyan ¢enony; piBHEHNA
peakuid, mo BigobpaxaloTe XiMiuni wnacrueocti eHomy (peakuii 3a
YHACTIO MAPOKCHABHOL TPYIH — B3AEMOIA 3 NYKHUMH METAIAMM, AYTaMH);
peakuii 3a yyacTio GeHICHOBOrO KiTbUA — B33EMO/1IR 3 HPOMHOI0 BOACIKD).

Iopismosamu GynoBy i BIaCTHBOCTI OHOATOMHHX HACHYCHHUX CIHPTIB i
denony; snaruicTs Genseny i Penony 10 peakitiit samimenns.

Vemanosaiosamu  npuaMHOBO-HACHIAKOBI  3B'83KH  MIX
-Gy A0B010, BNACTHBOCTAMH, 3aCTOCYBAHHAM deHoy.

. 3acmocoeyeamu 3nanua gns Bubopy cnocoly BusBacHHR Qenoay
(B3aemMonia 3 GPOMHOIO BOAOKD).

llpoznosyeamu XiMiuHi BRAaCTHBOCTI (HONY HA OCHOBI 3HAHB MPO
BAACTHBOCTI XapakTepHCTHYHKEX (PYHKUIOHAILHIX) rpyn.

... Pofumu eucnoexu OA0 BractupocTei denony Ha nigcrasi foro 6ynosu
i npo. Gysnosy ¢esony Ha miacTasi HOro BIACTHBOCTEH Ta Ha OCHOBI
PEIYALTATIE CIOCTEPCHKCHD.

CKJIanoM,

33.3.

AJIBJIET1IH

3aranena . Ta . CYpYKTYpHI  opMynH
ansperigis.  Cxnan, - Gynosa -~ Mouekyn
anbAeTiiE. ATBACTIHA XapaKTePHCTHYHA
(pynkuionansna) rpyna, il BHABACHHA.
Cucremaruuna HOMcHKIATYpa i Qizuui
BIACTHBOCTI anbaerizie. XiMiyni
BAACTHBOCTI ETAHA/IO, HOTO OfepKAHHS.

Haszueamu 3aransny Gopmyny Ta XxapaxrepucTHuny (QyHKUOHATBHY)
TPYNy aibAerifib; ANbACriAH 34 CHCTEMATHYHOK HOMEHKNATYPOIO.

Pospiznamu anpjeniie 0OMIX IHIIMX OKCHICHOBMICHHMX OPraHidHHX
CHOJYK 38 3aranbHOoKO Ta CIPYKTYPHOK dopMynamu.

IMoacwoeamu  Brume  xapaxtepucTinygnoi (pyHxuioHansHOT) rpynd Ha
hizmuni 1 XIMIYHI  BJSCTHBOCTI  QTBACrIAIB, BOAHCBOrO 3B'AIKY HA
PO3HHHHICTS anbAcrinis; (i3nuHi BAACTHBOCTI CTAHAMIO Y 3ICTABNCHHI 3
cranHonoM (3a remneparypu 20-25 °C),

Haeodumu npuxradu anseriiis; 3acTocyBaHHA eraHano (oaepxanHs
OLTOBOT KHCAOTH).

Craadamu MONCKYAAPHI | CTPYKTYPHI QOpMYJTH anbacrijie (33 Ha3BaMH i
saranbHUMH  QOPMY/IaM¥  BIANOBIAMMX TOMOJIOTIYMHX PAAIB); PIBHAHHS
peakiifl, SXi ONHCYIOTH XIMIYHI BAACTHBOCTI CTAHAND (JACTKOBE OXHCHEHHA
I BUTHOBNCHHA), OJICPAAHHA CTAHAMO (KaTanlTHYHOIO TiAPATallick) ETHHY,
OKHCHCHHSM CTaHOaY).

Xapaxmepusyeamu XiMINHI BIACTHBOCTI €TAHAMO, CI'OCODH OACPKAHKA
CTRHAMIO (KATAMITHYHOK TiAPaTauicio eTHHY Ta OKHCHEHHAM eTaHony).
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3acmocosysamu 3nanuua Uis sHOOpy cnoccly BHABACHHA RNBACTIME 33
AKICHUMH DPEaKUifAMH: B3aCMONICIO 3 amoHiaunuM pozumHoMm aprearym(l)
OKCHAY, CBDKOOCAKEHHM Kypym{IT) riapoKcHAOM.

Vemanosmosamu  NpUUHHOBO-HACHIAKOBI 3B’ S3KH
ByAI0BOIO, BAACTHBOCTAMH, 3ACTOCYBAHHAM LThAETIAIB,

lpoznosyeamu XiMiuHi BIACTHBOCTI anbJerifiB Ha OCHOBI 3HaHL NPO
RIACTHBOCTI. XapakTepHeTHunmX ((hyHKIIOHANBHKX) TPy,

Pobumu eucnosku WOA0 BAACTHROCTCH ATBACriAIE Ha MIACTaBi IXHBOT
Oysosu i mpo Gyn0BY AIBACTIAIB HA TLACTABI IXHIX BAACTHBOCTERA Ta Ha
OCHOBI PCIYNBTATIB CIOCTEPEKEHE,

M CKIANOM,

33A

Kapfionosi kncaomi

Xapaxrepuctnuna (QyHKLIOHANLKE) FpyNa
kapbonosux kucaor. Cxnag,  Gyaosa
MOJNICKYN  ONHOOCHOBHHX = KapOOHOBHX
KHC/IOT,  3aralbHa Ta  CTPYKTYpHA
bopMyaIH, CHCTEMATHYHA HOMCHKIATYDA,
CTpyKTypHa. . iljomepia.  Knackbixauis,

BIACTHBOCTI, 3ACTOCYBAHHA KapOOHOBMX
KHCIOT. -Cocofy ~ 0ficpKanns  CTAHOBOT
kucnor. Moumpenss kapOOHOBHX KHCAOT
¥ HpHpo,

Hasueamu 3araneny QopMmyny Ta XapaktepucTHiny (hyHKUiOHANBHY)
rpyny KapbOHOBMX KHCIOT; HACHYCHI OAHOOCHOBHI KaplOHOBI KMCNOTH 33
CHCTEMATHYHOIO HOMCHKIATYPOKO; MeTaHOBY # CTaHOBY KHMCHOTY 33
TPHBIANBHHMH  Ha3BaMM; BHIN  XapOOHOBI KHCIOTH: HAcH4eHl —
NaTbMITHHOBY, CTEAPHHOBY; HEHACHYEHY ~ OJICTHOBY.

Moscnosamu sime  kapGoxcnasuol rpyni Ha Qiswuni i xiMiuui
BAACTHBOCTI  KapOOHOBMX KMCAOT, BOJAHEROTO 3IB’A3KY Ha  Qizuuni
BAACTHBOCTI KAPOOHOBHX KHCJIOT.

Khacughixyeamu kapborori kucaoty 3a 6yaosoo kapbOHOBOIO JaHIora
(HacH4eni, HewacHucHi), XUTbKICTIO KapOokcHasHuX rpyn (oaHO-, ABOX-
OCHOBHI) 1 XUIbKICTIO aToMis KapGoHy B ixHiX Mosexynax (s, BHUL).

Buznauamu cTpyKTYpPHI 130MCPH HACHUYCHHX OAHOOCHOBHEX KapOOHOBHX
KHCJIOT.

Cxradamu MONCKYISPHI | CTPYKTYPHI GOPMY/TH HACHYCHHX OAHO OCHOB-
HHX KapOOHOBHX KHC/IOT 33 Ha3BaMM | 3aranbHowo Gopmynorn; (hopMmyIH
CTPYKTYPHHX 130MCPIB HACHYEHHMX OJMOOCHOBHHX KaplOHOBMX KHCIOT,
PIBHAHHA peakuifl, mo BiIOOPAKAOTL XiMIYMI BAACTHBOCTI KapOOHOBHX
KHCIOT (B3a€MOAIR 3 AKTHBHHMM MCTANaMM, JIYTaMH, COJAMH; CCTCPH-
dikaiis), oaepmanng eTaHOBOT KMCAOTH (OKHCHEHHAM ETAHAIIO, ETAHOMY ).

Xapaxmepuzyeamu  XiMINHI - BIACTHBOCTI HACHYCHHMX  OIHOOCHOBHHX
kapbOHOBHX KHCJIOT, cocobK OepKanHA eTaHOBOI KHCOTH,

Obrpynmosysamu  3ATHICTE  HUAYHX  HACHYEHHX  OAHOOCHOBHMX
KapOOHOBMX KHCAOT A0 CNEKTPONITHYHOT AMCOMIalil T2 AlT Ha IHIHWKaTOPH B
pOI4YHMHAX,

Jacmocosyeamu 3xanns ans Bubopy cnocoby BHSBNCHHR XapbOOHOBHX
KMCJIOT.

Hopiemosamu $Hiznani BIaCTHBOCTI (TEMNEPATYPH KHITIHHA, PO34HHHICTh
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Y BOAI) HACHYCHHX OJHOOCHOBHM® KapOOHOBE KHCAOT Ta-BiAROBiHNX |
ANLACTIZIE | OMHOATOMHMX HACHYCHHX COHPES, KHCAOTHI BRACTHBOCTI
KapOOHOBHX KHCIOT ¥ MCKAX IOMOMOriYNOrO PAK, & TAKOK ¥ 3iCTARACHHI i3
CIHPTaMH, PCHONOM | HCOPrAHIYHUMI KHCIOTAML

Vemanoeviosamu — NPHYMHOBO-HACNIAKOBI W'AIKH MK CKIAJIOM,
CACKTPOHHOK GYA0BOIO MOCKY, (QizHdHUMK | TMIYHHMH RIACTHBOCTAMH
OAHOOOCHOBNMX KapOOHOBHX KHCIOT; 3B'SIKE MiX OKCHTCHOBMICHHMH
OPraHi“HUMK CIONYXAMH,

+. Mpoznozyeamu XiMiYHi BNACTHBOCTI OMHOOCRBHHX KapGOHOBHX KHCIOT

Ha OCHOBI PO3YMIHHA BAACTHBOCTEH XapGokCMmuol rpymu Ta KpaTHHX
| 3pgakis Mix aromame Kapbory; ocobGimel XiMmei BracTHBOCTI MeTaHOBOT

KHCHOTH (3AATHICTH JI0 OKHCHCHHS — B3AEMOJIN 3 aMOHIZYHHM DO3HHHOM
aprentym(l) oxenay, caixoocamkeHM KynpyM(B riapoxcuaom).

Pobumu  sucnosxu WWOAO . BAACTHBOCTCH OMOOCHOBHHX KapOoHOBHX
KMC/IOT Ha niicTasl IXHLOT Gy 108K i n1po OY0BY &OOCHOBHMX KapGOHOBHX
KHCROT Ha - TijcTasi iXHIX  BIAacTHBOCTEH T Ha OCHOBI pe3yNLTATIB
CIIOCTCPEKCHb. ;

33.5.

Ectepu. Xupu -

JaraneHa 1@ CTPYKTYPHI GOPMYIKH eCTepis;
Oynosa MOJICKY, CHCTEMATHYHA
HOMCHKAATYPd, CTIPYKTYPHAZ  i30Mepis,
¢izudnl  Baactusocti. [imponiz ecrepis,
3acTOCYBaHHA iX. KHpH AK NPCACTABHHKH
ecrepis. Knacudixauin xupis, IXHi XIMi4HI
BIACTHBOCT], 3acTocyBanka, Muna,

Hazusamu 3araneiy GopMyny ecTepis; empu 3a CHCTEMATHHHOK
HOMCHKJIATYPOIO.

Buznavamu  CrpyKTYypHi [30MEpH eCTCp® KapOOMOBHX  KHCMOT;
CTPYXTYPHI - opsya Xupis (TPHNANLMITATY, PUCTEapaTy, TPHONIEATY);
dopMYIH Concit NanEMITHHOBOT | CTEAPHHGEOT KR30T,

Hasooumu npuxradu ectepis; NOWMpesm ectrepis y npupodi Ta
XBPUOBHX MPOAYKTaX.

Kuacugbixyeamu sup# HA THAPUHHI | POCIHME TeepAl i piaKi; npupoani
1 INTYYHi.

Pospiskamu 3a CKAaA0M HacuucHi i Hemewweni, Tecpai H o pimki,
NPHPOANT | FLAPOTEHIZOBAHI KHPH; MHIA; peaKuieTeprpixanii.

Crxeadamu  pIBHAHHS  peakui  yvsopcas  ccrepis  (peaxuicro
ecrepudikanii) i IXHBOrO TitpoNisy; piBHARNA maKuill, ski sirobpamaoTs
BAACTHBOCTI AMPIB (AyxHHIl riaponi3, riapysanm

Topiewiosamu Gyaosy | Gi3HYHI BIACTHBOCTRBCHYCHHX OJIHOOCHOBHHX
KapBOHOBHX KMCIIOT 1 eCTepiB.

Vemanoanosanie  NPHYHHOBO-HACTLIKOBI W'R3IKH  Mi%
OYI0BOK MOACKYI, BIACTHBOCTAMM Ta JACTOCYSEAM KHPIB,

3acmocosysamu. 3HAHHA 108 BUOGOPY CHOCOY BURBNCHHA HCHACHYCHMX
PUIKHX AKAPIB (8336M0/11A 3 GPOMHOIO BOAOKD).

CKNajoM,
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Xapaxmepuzyeamu cknan i XiMi4HI BIaCTHBOCTI €CTEPIB, KHUPIB.

Pobumu euckosxu WONO BRACTHBOCTER cCTEpis i KMpIB HA niacTasi
ixusoi Oymosm ta npo GynoBy ecrepie i XKupis Ha nincTasl iXHIX
BAACTHBOCTEH TA HA OCHOBI PE3YJILTATIS CHOCTEPEKEHD,

3.3.6. Byraesoan Knacudixauis BYTTIEBOAIB. Cxnan, Pospiznamu MOHO-, IH- TA NOJICAXAPHAH,
MOACKYAAPHI opmynu . IJIHOKO3H, HHoackiosamu BIMB  XapaKTePHCTHIHHX (DPYHKUIOHANBHHX) TPyl Ha
Caxapo3u,  KpoxMamo . i ue;aono3M, | GizHumi i XiMiuHi BAACTHBOCTI [IIOKO3N,
Crpykrypna dopmyna siaxputoi dopmu Haeodumu npuxnadu syriesoais i iXHi TPHBIAIBHI HAIBK, 3aCTOCYBAHHA
MOJICKYAH TAIOKO3H. XiMiuHi BIaCTHBOCTI | FAIOKO3H, KPOXMAMO (BHPOOHHUTRO cTaHONy), NOMMPEHHN BYINEBOMIB Y
FAIOKO3H, YTBOPEHHA IIOKOIH B NPHPOAL. | NPHPOMI | XapHOBHX NMPOIYKTaX.,
Kpoxmans i wuemonosa - npupoasi Cxradamu MONEKYNApHY i cTpykTypiy dopMyny BIIKPHTOL popMu ko~
nonimepu. Iigponiz caxaposn, KPOXMATIO i | KO3H, MOAEKYIAPHI GOPMYAH caxaposH, KPOXMANO | UEMONO3M; PIBHAHHA
uemono3u. Axicul peakuii 4ns BH3HAYCHHA | peakuiit, wo sinoGpakaloTs XiMiuni BracTHBOCT rIOKO3M (NIOBHE i 4acTKo-
CMOKOIN 1 KPOXMamo: 3acTOCYBAHHA | B OKMCHEHHA, BiAHOBNEHHA BOAHEM, CHMPTOBE T4 MONOYHOKHCAE Opoin-
BYrNEBOIIB, TXHA GlonoriaHa ponk HA), CAXApO3H, KPOXMAMO | LEMONO03M (uoncxympni piBHANNS TiApOI3Y),
- thorocuntesy, yraoperns caxaposi, KpoXManio i HemOA03N Y NPHPOJI.
Iopisxiosamu KpoxMans | U003y 33 CKAAAOM | BIACTHBOCTAMK.
" 3acmocosysamu 3HAHHA 1A BHOOPY cnocoly BHABICHHA THOKO3K (B3ac-
= % MOJIIN 3 AMOHIAMHHM po3uHHOM aprestym(l) okcHay, peaxuii 3i CBixoocan-
wennm Kynpym(lrizpoxcnaonm) i kpoxmanio (s3aemois 3 fioaom).
Xapaxmepusyeamu XiMiYHi BIACTHROCTI BYrICBOAIB.
Pofiumu suckoexu MO0 BNACTHBOCTEH BYTTICBOAIB HA MIICTABI IXHLOI
Oyaosu | npo Gygosy syraesoais wa nifgcrasi iXMiX BracTHBOCTEH Ta Ha
. OCHOBI PE3y/ILTATIB CHOCTEPEKEHD.
Ipoznosysamu XiMiudi BIaCTHBOCTI BYINCBOAIB HA OCHOBI 3HaHB NpO
BAACTHBOCT] XapaKTeprCTHYHMX (PyHKUIOHANBHUX) [PYIL
3.4. Hitporenosmicui opramiuni cnoayxkn
34.1. Aminn XapaxkTeprcTHYHA ~ (bynxuionansua) Hazusamu 3aransky GopMmyny Ta xapaktepucTuusy ((pyHKuionambny)
rpyna aminis, 1 Oynopa. Knacubixauis | rpyny aminis; NCpBHHHI aMiHH 33 CHCTEMATHUHOIO HOMCHKIATYPOIO.
aminis.  Byaosa  Monekya  aminis, Hagsooumu npuxaadu aMminise.
HOMEHKIATYpa Kracupixyeamu aminm 3a Gyaosoio kapGoHosoro naswora (HacHuesi,

33 CKJIAIOM CONYK. AMINH
NeHOBH. XiMidHi BaacTHsocTi
iny. Oaepxanns anininy.

APOMATHYHI).
Hopisxrosamu OCHOBHI BIACTHBOCTI AMOHIAKY, MCTaHAMIHY Ta aHininy.
Cknadamu MONEKyAAPHi Ta CTPYKTYpHI GOpPMYynH aMiHiB 32 Ha3BaMu i
3AraTbHHMH  GOpMyNamMH, pisHAHHA peaxuifl, AKi ONHCYIOTH  XiMiSHI

BRACTHBOCTI MeTaHaMiny (ropiHHs, B3acMoOlid 3 BOAOK | XJOPHAHOK
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KHCOTOKW), aHininy (BIAEMOAIA 3 XZOPHAHOK KHCAOTOK), GPOMHOIO BOZ0IO)
T4 OICPKANNA aHininy (BIAHOBICHHAM HiTpobenieny).
. Xapaxmepuzysamu xiMi4HI BNIaCTHBOCTI MCTAHAMIHY, adininy.
Vemanoeniosamu  NpRYMHOBO-HACAIAKOBI  3B'A3KH MK CKAQIOM,
OyA0BOKO, BAACTHBOCTAMH HACHHCHNX 1 APOMATHYHKX aMIHIE.
Obrpyrmosysamu OCHOBHI BIACTHBOCTI HACHHCHMX aMIHIB T2 aHMIHY;
nocnabneHHs OCHOBHMX BAAcTHBOCTEH | 30IIBIICHHA peakuiiinoi 31aTHOCTI
AHIMINY B PpEaKLifgx 3aMilueHns.
Pofumu . gucwoexu PO BAACTHBOCTI aMiHIE Ha ocHoBi OyAoBH iXHiX
MoscKya 1 npo Oy10BY MONCKY/T aMiHIB HAa OCHOBI iXHIX BnacrHeocTed Ta
3Y/IBTATIB CIIOCTEPEeKEHD.

3.4.2, AMIHOKHCIOTH Cxknan i OynoBa Monekyn, 3ara’zbi i Hazueamu 3aranery Qopmyny Ta xapaktepucruyi (GyHxuionanbHi)
CTPYKTYPHI  DOPMYJIH, . XapaKTEPHCTHYHI | rPYTIH aMIHOKHCIOT; aMIHOKHCIOTH 33 CHCTCMaTHYHOIO HOMEHKAATYPOIO,
(dynxuionanvri) rpynu,- cucrematuna | - Joscwiosamu aMmQOTEpHICT AMIHOKHC/IOT, 3MICT MOHATH: NENTHAHA
HOMEHK1aTypa. Mousrrs npo | rpyna, AMNenTHA, NoninenTHa.
ampoTepHicTs  aminokHcnoT.  XiMivHi Cxradamu MONEKYNspHi Ta CrpyXTypui GOpMyIH aMiHOKMCIOT 3a
BAACTHBOCTI  AMIHOCTAHOBOI - KHCIIOTH. | HA3BaMH | 3aranbHuMH QopMynaMu; piBMAHHA peakuid, AKi OnHCYIOTs
Mentunsa rpyna. !]enm.u,u. Blonon\ma XiMiuni - BracTusOCTi  amidoeTtaHosoi kucnoTH  (B3aemonis 3 HaTpil
PONB AMIHOKHCAOT ™"~ | TIAPOKCHAOM, XNOPHAHOKO KHCIOTOK, YTBOPCHHR JAHNENTHALY).
Iopisuwoeamu 32 OynoBOIO MONCKYN | XiMIMHHMM BAACTHBOCTAMH
AMIHOKHCIOTH 3 KapOOHOBHMH KHC/IOTAMH Ta aMiHaMH,
Ipoznosyeamu  XiMiYHI  BAACTHBOCTI  aMIHOKHCHOT,  3yMOBHEHI
ocobnuBoCTAMH OYIOBH IXHIX MONEKYIL. v
Xapaxmepuzysamu XiMiuHi BNaCTHBOCTI aMIHOCTAHOBOT KHCIOTH.
Yemawoenmosamu  NPUYMHOBO-HACMIAKOBL  3B'S3KHW  MIK  CKIANOM,
OyN0BOIO, BRACTHBOCTAMM AMIHOKHCIIOT.
Poliumu euchoéxu Npo BAACTHBOCTI aMiHOKHCIOT HA ocHopi Oyaosu
IXHIX Monexyn i npo Gya0By aMiHOKHCIOT HE OCHOBI IXHIX BIACTHBOCTEH Ta
PEIYIILTATIB CIOCTEPEHKCHE.
343. Binkwu BUlkH 5K BHCOKOMOMCKY/IAPHI CRIONYKH, OinKis.

« §norywentcabiny | = «

TXHA 6ynona, 3aCTOCYBaHHA. Ileumypauu

. .
Bigain st

Xapaxmepusyeamu  npouecw  rigponizy,  AeHarypauii
3acmocosysamu 3wanHa ana  eubopy cnocoby BuaBncHHR  Oiakis
(xcanTonporeinosa Ta GiypeTopa peaxuii).

Yemanoenosamu  NpHYHHOBO-HACTIAKOSBI
Oynosoo, BracrusocTiMH OLIKIB.

Pobumu euckoexu Tpo BRACTHBOCTI Oinkie Ha ocHosi OynosM ixHix
Mosekyn i npo 6yaosy GiKiB Ha OCHOBI IXHIX BAACTHBOCTEH Ta peayibraris
CIOCTCPEKCHB.

IB"AIKH MK CKA3JI0M,
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3.5. Cuurernuni sucotmw!ﬂm

CHHTCTHYHI  BHCOXOMONEKYNAPHI pedosnuy. [Moaimepu. Peaxuil Iloscnosamu  CyTh . GOHSTTA NOJMIMEp; peakuili  mosimepuzauiil |
noniMcpusauii i noaikonaencauii. IMnacrmack. Kayuykw, ryma. | nonikonaencauii sk cnocobis onepkanus noniMepis,

Cunrernuni  BOJIOKHA:  Qi3HYHI  BAACTHBOCTI | 3aCTOCYBAHHS. Kracughixysamu noniMepn 3a crnocoboM ofepkanHs: NPHPOARI, WTYIHi,
Haiinowwpenimi  noaiMeps Ta cpepn IXHLOTO BHKOPHCTAHHA. | CHHTCTHYHI.

3HaYCHHA TNPUPOXHWX | CHHTETHYHHX TONIMEPHHX OprasiuHux Haeodumu npuxaadu CHHTETHUMHX BHCOKOMOJCKYIAPHHX PCYOBHH |
CTIOMYK. noNiMePHMX MaTepianin. Ha ixuill ocrosi; pisxaNs peaxuil nosiMepusauii i

nonixoHAeHcauil.

Pospizuamu. peakuil noniMepusauii | NOMKOHACHCAWIT; NJaCTMAacH,
KayquyKu, TYMY Ta CHHTETHYHI BOJIOKHA.

[opisiosantu NPAPOAMI, IITYYHI | CHHTETHYHI BOIOKHA, NIACTMACH.

Crknadamu  piBHsHHA  peakuiii  nomimepusaunii 3 YTBOPEHHAM
HalipaxMBinHX nodivepis (MOZieTHACHY, nNOAINpONiNERy, NOMICTHPCHY,
NoNiXA0posiHiny, noaiterpaduyopocTHacHy); peaxuill nosikompencauii 3
YTBOPCHHAM [IH- | TPHANCITTHIIB.

3acmocosyeanmu 3HAHHA NP0 BAACTHBOCTI NMONICTHACHY: BUIHOWEHHA 10
HAIPIBAHHA, PO3HWHIB KHCAOT, NYTiB Y KOHTCKCTI HOrO 3HAYCHHA B
CYCNiABHOMY rocnoaapersi, nobym,

Vemanoswosamu  NPHYHHOBO-HACAIAKOBI  3B'A3KH MK CKIAI0M,
GYI0BOIO, BAACTHBOCTAMM T4 3ACTOCYBAHHAM [1OJTIMEPIB.

Obpynmosyeamu 3aCTOCYBAHHA OAIMEPiB, 30KpeMa NONieTHIICHY, HOro
BIACTHBOCTAMM. T JHAYCHHS NOKIMEPIB Y CTBOPEHHI HOBHX MaTepiais.

Pobumu eucnoexu Npo BAACTHBOCTI nOAIMEPIB Ha OCHOBI DYIORH TXHIX
Monexyn i npo OyaoBy noniMepis Ha OCHOBI IXHIX BAACTHBOCTEH Ta
PEIYALTATIB CHOCTEPEKEHb.

3.6. ViaraanHeHHSA 3HAHL NPO OPTaHIvYHI CROJYKH

YCTaHOBNEHHA TIeHETHYHHX 38'RIKIB MDX DISHHMH KJIaCaMu THoscwwoeamu npuanin GaraToMaHiTHOCTI OPraHiYHHX PEYOBHK.

OprasiyHHx crnoayx

Hagodumu npuxnadu roMonoriB T2 i30MCpiB; CHONYX i3 NPOCTHMH |
KPATHHMH 38’ A3KaMH; 13 PI3HHMH XapaKTCPHCTHYHHMH (PYyHKIIOHANLHHMH)
TPYTNIaMH.

Pospisuamu = Opraniumi CnoAyxM 3a HANCKHICTIO 10 BiANOBIAHMX
FOMONIOTTYHIX PRAIB.

Cxradamu pisBHIHHR peaxuiil — B3aEMONEPCTBOPCHL OPraHiuHuX CHONYK
PI3HHX KIaCiB.

lopisnioeamu XiMiMHI BIZCTHBOCTI OPraHiyHHX CIONYK Pi3HHX KJacis.

Vemariosnocamu 38’ 83KH MK CKNAMOM i XIMIYMHMH BIACTHBOCTAMH
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OPFATINIHY Cliu Y- IUIICIB, MK OYAOBOK> “OAEw Y er ey

CHOMYK T& iX 3ALTHICTIO BCTYNATH B PEaKilii NEsHOro THIY, MiX KIacamu
OPraHiYHUX CHONYK.

ObipyHmosyeamu BHKOPHCTAHHA OPraHivHHX CHONYK JANEKHO Bi TIXHIX
BAACTHBOCTEH; IHAYCHHA OPraHidHMX PCHOBHH Yy CTBOPEHHI HOBHX
MaTepianis,

4. O6uyncacuun B Ximil

4.1. | Posr'szypanna sanay | @opmynu  ans. of4HCnCHHR  KiABKOCTI Yemanosnosamu Ximiuny Gopmyny CHOAYKH 3a MacOBHMH HacTKAMM
38 XIMIYHHMH PEUOBHHM, KINBKOCTI HaCTHHOK Y MEBHIH. | eNeMeHTIB, a0 BXOAATHL B0 1i cKnaxy; 3a saransiolo  Gopmynolo
dopmynamu i Ha KUTBKOCTI  PCHOBMHH, MAacoBOT WACTKH | FOMONOIIMHOIO PRy Ta IYCTHHOK a0 BIIHOCHOID IYCTHHOK).
BUBCACHHRA GOPMYNTH | eNCMEHTa B CHONYL, BIAMOCHOT I'YCTHHM Obuucmosamu BIAHOCHY MONEKYNAPHY T2 MOJAPHY MACH DPEHOBHHH,
CTIONYKH rady, supefenus QopmynH cnonyku 3a | KITBKICTH MACTHHOK (ATOMIB, MOJIEKYJI, HOHIB) Y NesHil KINBKOCTI PCHOBHHH,
MACOBHMH YACTKAMM CIICMEHTIR Maci peuoBHHH, 06’eMi rasy; Macy 1a of’eM Aanol KiABKOCTI peHoBMHM i
' KUIBKICTE PEYOBHHH 33 BLIOMOIO Macol0 Ta o6’emom; 06’em aanol macu abo
KUIBKOCTI PEYOBHHMA Ia3y 3a H. Y.. BUAHOCHY FYCTHHY rady 3a iHIIHM rasom.
4.2. Bupaxeuus Gopmyns  ana  oDuUHCIeHHA  MacoBsol Obuucuosamu MacoBi Ta 00 eMHI (JUIS rasis) HaCTKH PCHOBHH Y CyMili;
KiTbkicHOTO ckarany | (00'eMHOT) YACTKH KOMNOMENTa B Cymimi, | MACOBY .HaCTKY C/IEMCHTA Y CNOMyIi 3a il (OPMYNOK; Mack eicMeHTa B
posuHKy (CyMimi) | MacoBOT YaCTKH POIYHHEHOT PEHOBHHM. CKARTHIA pEIOBHHI 32 HOTO MAECOBOIO YACTKOIO; MACOBY YACTKY PO3YHHEHOT
PCHOBHHH B po3uMni, Macy (o6’cM) posyMmy Ta pOIUHHHHKA, MAacy
POIUHHEHOT PSUOBHHA.
4.3. | Pozp'saysanus 3ana4. | AMrOpHTMH  PO3B'S3YBAHHA 34134 .3a

3a PIBHAHHAMH
peakuii

PIBHAHHAM  peaKuii,
NPOYKTY peaKwil

BIAHOCHHI  BHXIA

Vemanoanceamu ximiuny (opMyay pedosinn 3a Macoio, ob'emoM abo
KUIBKICTIO PCHOBHHH PearcHTis abo npoaykTis peaxiit.

Obuuctiogamu 3a PIBHAHHAM XIMIMHOT peaxiil KUIBKICTh PEHOBHHM, MACy
Ta o6'em rasy (H.y.) abo KINBKICTE PEMOBHHH pearcHTY/npoaykry 3a
BUIOMOIO KUIBKICTIO PCUHOBHHH, Macol, of'emoM (ans rasy) iHwmoro 3
pearcHTIB/MPO/YKTIB; 33 PIBHAHHAMH PEaKiill 3 BUKOPHCTAHHAM PO3HHHIB 13
MEBHOK) MACOBOIO YacTKOI0 POIYHHEHO! PevOBHHH; BUIHOCHHH BHXIA
NPOAYKTY peakuil; KilbkicTh pevosHuM, macy albo of’em npoayxry 3a
PIBHANHAM XIMI4HOT peakuii, AKIO OAWMH i3 PEArcHTIB BIRTO B HAANHILIKY,
o6'eMHHX BIIHOUICHD TA31B 32 XIMIMHHMH PIBHAHHAMH; KUIBKOCTI PCHOBMHM,
macH abo 06'eMy 3a KiABKICTIO peyoBHHH, Macoio alo of’eMoM pearenty,
IO MICTHTE MEBHY HACTKY AOMIILOK,

Pose’zzyeamu  xombinoBani 3amayi
LArOPHTMIB),

(noenunanns e Olislie ABOX
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KPUTEPI OLIIHIOBAHHSI

Komrnekt 3aBanb ¢axoBoro BCTyIHOTO BUNPOOYBaHHS 3 XiMii /Jis BCTYITy Ha

HaB4YaHHA OJIA 3,[[06}/TT51 CTYIICHA 6aKaJIaBpa Ha OCHOBI BXKe€ 3,Z[O6YTOI‘O CTYIICHA

OakanaBpa, Marictpa (OCBITHhO-KBaTI(IKAI[IHHOTO PIiBHS CHEIialicTa) CKIATA€ThCS 13

2 BapiaHTIB, SKI MAaOTh PIBHOIIIHHUM PIBEHb CKJIAJIHOCTI 3alMTaHb Ta iX KUIBKICTh Y

3aBJaHHI Ta po3paxoBaHi Ha 60 xBMIMH. Po3mosin 3aBaaHs TeCTy 3a TEMaTUYHUMU

omoxamm Ximii (y BiJICOTKax) ckianmae: 3araibHa Ximis — 30%; HeopraHidyHa XiMis —

30%; opraniuna ximist — 30%, o6uucienus B ximii — 10%.

bisler ncbMOBOro TecTyBaHHs cKiaaaeTbes 3 30 3aBaHb TPbOX (HOPM: 3aBJaHHS

3 BUOOPOM OJIHI€T TPABUJILHOI BIAMOBIII; 3aB/IaHHS HA BCTAHOBJICHHS BIJIIOBIIHOCTI, a

TaKOX 3aBJAHHS BIAKPUTOI POPMHU 3 KOPOTKOIO BIJIIOBIJIIIO.

®opma / onucC 3aBAAHHA

Cxema HapaxyBaHHs 0aJ1iB

3aBnanHa 3 BHOOPOM OJHiI€I NPaBUJILHOI
BigmoBini (Ne 1-22). 3aBgaHHd Mae OCHOBY Ta
YOTHPH BaplaHTH BIAMOBIAI, 3 SKUX JIMIIC OJWH
MpaBWIbHUK. 3aBIaHHS BBaXKAIOTh BHUKOHAHUM,
SIKIIIO y4aCHUK/ydacCHUIS TEeCTYBaHHS
BUOpaB/BuOpana, MO3HAYuWB/  MO3HAYWIa  Ta
30epir/30eperia BUOpaHy BiANOBI/Ib.

0 abo 1 oamx:

1 6an, K110 BKa3aHO NPABUIBHY
B1amoBiAb; O 0aiiB, SIKIIO BKa3aHO
HETPaBWIBHY BiIOBI/b, 200
BKa3aHO OlbIlle OIHI€T BIAMIOBII,
a0o0 BIAIOBII HA 3aBIAHHS HE
HaJIaHo.

3aBaaHHA Ha BCTAHOBJIEHHS BiANOBIIHOCTI
(«mmoriuni mapm») (Ne23, 24). 3aBnaHHsS Ma€ OCHOBY
Ta 1HQOpMalilo, Mo3HauYeHy nudpamMu i OyKBaMmH.
BuxonanHs 3aBmaHHs Tmiependadae BCTAHOBJICHHS
BIJIMOBIJTHOCTI (YTBOPEHHSI «JIOTIYHUX IMap») MIXK
iH(popMmarii€ro, no3HaueHoro uudpamu (mdpu Big 1
no 3) ta OykBamu (OykBu Big A go /). 3aBgaHHs
BB)KAIOTh BUKOHAHUM, SIKIIO YYaCHUK/YYaCHUIIS
TeCTyBaHHS BUOpaB/BUOpaa, Mo3Ha4YMB/ MO3HAYMIIA
Ta 30epir/30eperia BUOpaHy BiJIMOBIIb.

0,1, 2 ado 3:

1 6an — 3a KOXKHY NPaBUIILHO
BCTAHOBJIEHY BIANOBIAHICTh
(«moriuny mapy»); 0 6ariB — 3a
3aBJIaHHs, KO HE BKa3aHO
KOJTHOT MPABUIBHOT («JTOTTYHOL
napu») abo BIAMOBIAI Ha
3aBJIaHHS HE HAJIaHO.

3aBnannsa  Biakputoi ¢GopMH 3 KOPOTKOIO
BigmoBimaw (Ne25-30). 3aBmaHHsS BBaXaroTh
BUKOHAHHM, SIKIIO YYaCHHUK/yYaCHHIIS TECTYBaHHS,
3MIMCHUBIIM  BIATOBIIHI YHCJIOBI  PO3PaxXyHKH,
3amucaB/3anucana, JOTPUMYKOYUCh BUMOT 1 PaBuI,
KIHIIEBY BIJMOBIL 1 30epir/30eperina ii.

0 abo 2 6anu:

2 0anu, AKII0 BKA3aHO MPaBUIIbHY
B1oB1Ab; O 0ajiB, KO BKa3aHO
HETPaBWIbHY BiMOBI/b, 200
BIZIITOB1I1 HE HAAAHO.
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3arasibHUN 0al 3a TECTYBaHHs y MUCHBMOBIM (DOpMI BU3HAYAETHCS HaA T1JCTaBI
cymMu OaiB, HaOpaHuX aOITypIEHTOM 3a BUKOHAHHS BIJMOBIIHOI KUIHKOCTI 3aBaHb.
MakcumanbHa KUTBKICTh TECTOBUX OalliB, Ky MOKHAa OTpPHUMAaTH y pa3l yCHIIIHOTO
BUKOHAHHS poOoTu — 40. Po3B’s13aHHA 3aBAaHb y YEpHETILl HE MEPEBIPSIOTHCS 1 10
yBaru He OepyThCs.

TectoBuii 06anm mepeBoauThCA Yy cTaHmapTuzoBaHy 200-0anmpHy mIKay
OITIHIOBaHHS Y KPaiHCHKOTO IIEHTPY OLiHIOBaHHS sKOCT1 ocBiTH (Bia 100 10 200 6aniB)
BIIMOBIAHO /10 Ta0mwm 1.

Ta0mums 1

3. [lepeBeneHHsi cymH TeCTOBHUX 0aJiB 3 XiMii y cTaHgapTH30BaHy

200-0an1bHY KAy OHIHIOBAHHS Y KPaiHCHKOI0 IIEHTPY OI[iHIOBAHHS SIKOCTi OCBITH

TecToBun ban TecToBun ban TecTtoBun ban
Oan 100-200 Oan 100-200 oai 100-200
6 100 19 147 32 170
7 108 20 148 33 172
8 116 21 149 34 175
9 124 22 150 35 178
10 128 23 152 36 182
11 132 24 154 37 186
12 135 25 156 38 190
13 138 26 158 39 195
14 140 27 160 40 200
15 142 28 162
16 143 29 164
17 144 30 166
18 146 31 168
(Big 100 xo 200 6aiB)

BianosigHo g0 tabmui 1, sikino BeTynmHUK HaOpaB MeHine 100 0asiB — BiH OTpUMYE

orinky «He3amoBinbHO» — PaxoBHil ICTIUT BBAKAETHCS HE CKIIAJICHHM.
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