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IMporpama 30BHIIHBOTO HE3AJIEXKHOT0 OLIHIOBAHHS 3 Ximil

ITporpama npu3Hadesa Juis IPOBEIEHHS 30BHILIHBOI0 HE3AIeKHOrO OLIHIOBAHHA 3 XiMii nounHawyn 3 2020 poky.

T'0JIOBHOIO METOIO MPOBEIEHHS 30BHINIHLOTO HE3ANEKHOTO OLIHIOBAHHS ¢ 00'€KTHBHE Ta Heynepe/ykeHe OUIHIOBaHHS piBHS
HABYAIBHHAX JIOCATHEHb OCIO, AKI 3aKiHYMIIM 3aK/Ial 3arajbHoi Cepe/iHbOi OCBITH | BUABHIM OaXKaHHs BCTYNMUTH [0 3aKJay BHUIOL
ocBiTH YKpaiHu.

3oBHilIHE He3anexkHe OIHIOBaHHA 3aNpOBAKEHO 3 MeTol0 3abesnedeHHs KOHCTHTYILIHHOro mpasa rpoMaisH Ha PiBHH
JIOCTYI 10 BHIIOT OCBITH.

30BHIIIHE He3anekHe OIIHIOBAHHA 3 XiMIT — crocib nepesipku:

® 3HAHHS YYHAMH HAHBAKIMBILLHX 3aKOHIB | TEOPiH XiMil;

* BOJIOJIIHHS XIMIYHOIO MOBOIO, BMiHHS KOPMCTYBATHCA HAa3BaMHM i CMMBOJNAMHA XIMIYHHX €J€MEHTIiB, Ha3BaMH NMpPOCTHX i
CKJIaAHUX PEYOBHH;

o BMiHHS CKNaIaT# XiMiuni Gopmynu i piBHAHHS XiMIYHMX peakuiii, po3s's3yBaTh po3paxyHKOBI Ta eKCrIepHMEHTANbHI 3a1adi;

e pO3yMiHHS 3B'83KY MK CKIanoMm, 6yn0Bor0, GI3HUHMMH i XIMIYHHMH BJIACTHBOCTAMH PEUOBHH, crocobaMu 1X ollepKaHHs,
ragy3sMH 3aCTOCYBAHH;

® 3HaHb PO HAWBAKMUBILI NPUPO/HI TA WITYYHI pevOBHHH, TX Oy0BY, cnocobu ofepKaHHs Ta ramy3i 3aCTOCYBAHHL;

® PO3YMIiHHS HAYKOBHX OCHOB ME€BHUX XIMIUHHX BUPOOHUIITB;

e 06i3HaHOCTI 3 AESKHMH €KOJOrYHHMH npobieMamu, NoB'I3aHUMHU 3 XiMiclo;

® po3yMiHHA poii XiMiT y po3B'a3anHi I1odanbHHX NpodieM NI0IACTBA.

[IporpaMy /Ui 30BHIIIHBOTO HE3aJ€KHOTO OLIHIOBAHHS 3 XiMii pospobneHo Ha ocuosi [lepikaBHoro craHaapTy 6asosoi i
NOBHOT 3arajibHOi CepelHboi OCBiTH, 3aTBEPIKEHOro MocraHosoio Kabimery Minictpis Ykpainnm Big 23 muctomaza 2011 poky
Ne 1392.

TMporpama Juis 30BHIIIHBOTO HE3ANEKHOTO OLIHIOBAHHA 3 XiMii OPIEHTYEThCS HA OBONOAIHHA YUHAMH 3aKjaiis 3aranbHOL
cepe/lHbOT OCBITH NPEIMETHHMH BMIHHSMH TAa JOCSCHEHHA HHMH IeBHHX pe3ylbTaTiB HasdanbHol AisneHocTi. [Tpy LboMy BakiHBe
He JMIle 3aCBOEHHS YYHAMH XiMIYHMX MOHATB, 3aKOHIB, Teopii, a i yMiHHS TOsACHIOBATH XiMiuHi sBMIUA, poOHTH OGrpyHTOBaHI
BUCHOBKM MPO HUX, OCMHCJIEHEe BUKOPHCTAHHS HUMH 3HAHDL, JOPMYTIOBAHHS OUIHHUX CYUKEHb, BHABIECHHS BJIACHOT NO3ULIT Y Pi3HHX
KHTTEBHX cHTyauisx. ToOTO 4n chopMoBani 3aco6aMu HABYAIBHOTO MPEAMETa KJIHOUGBI i PEIMETHI KOMIETEH THOCTI.




: Ma'repia.ll fporpamMu njis 30BHIIHEOTO HE3AIEHHOID OIlIHIOBAHHA pO'Jl'iOHiJ'lt‘HO Ha YO0THPH 'l'(.‘MﬁTl"['-IHi onoku: «3aranbHa
XiMistn, «Heoprauigna ximisny, «Opraniua ximis», «O6uncieHHs B XiMii», AKi B CBOIO 4epry po3nojliiieHo 3a po3finamu i temamu. Y
KOXKHOMY. PO3LI NEpeiideHo 3MICT HABYANLHOTO Matepialy, AKAM MaloTh BONOAITH YHaCHWKH 30BHILHBOTO HE3AIEKHOIO
OLIHIOBAHHSA.

Y nepefiky BUMOT, HaBelIeHHX Yy cTOBMYHKY «[IpenmMeTHi BMiHHA Ta pe3ynbTaTH HaBYANLHO! AIANBHOCTI) AETANBHO PO3KPHTO
o0cAr BUMOT 110 3HAH, YMiHb, Pe3yJbTATIB HABYAIBHOT MiAIbHOCTI 3 KOKHOTO PO3MINY i TEMH.

Y nporpami 1715 30BHIIITHEOTO HE3ANEKHOTO OLIHIOBAHHSA 3 XiMil BHUKOPHCTAHO HOMEHKIATYPY XiMIUHHMX €JIEMEHTIB | peHOBHH, a
TAKOXK TepMinoJorito, Aki BianosinaioTs JACTY 2439-94: Enementn ximiuni, peyosunu npocti. TepMinn Ta BH3HaueHHs. — K,
HepxenoxuscranuapT Yipainu — 1994, Lporo crangapTy Oyzie 10TpHMaHO i B 3aBAAHHAX TECTy 3 XiMii.

Ha3seu opranivHux cronyk BianosifaloTs octaHHiM pexomenanism [UPAC.

VY nporpami Ans 30BHILIHBOTO HE3ANEKHOTO OLiHIOBAHHS 3 XiMii BHKOPHCTAHO CKOPOYEHHS «H. y» — HOpMAaNbHi yMOBH
(remneparypa 0 °C, tuck 101,3 xIla abo 760 mm pr. cT.).

Binmosinno 1o MixHapojHux CTaH,Ila]JTIB JUTs TTO3HAYeHHsA KiJTbKOCTI PeUOBHHH MOJKHA BHKOPHCTOBYBATH mTepH n abo v. Jlna
MO3HAYeHHs TeILTOBOro edeKTy peakilii ciiji BAKOPHCTOBYBATH Mo3HaveHHs « AH».

ITin wac NiAroTOBKM A0 30BHIMIHBOTO HE3ANEHOTO OLIHIOBAHHA 3 XiMil PEKOMEHI0BaHO BHKOPHCTOBYBATH TOBITHHKOB
Tabnuiti, fxi HaBeneno y nopatkax «PosuuHHicTE KHCHOT, coneil, OcHOB Ta amdoTepHUX riapoxcunis y soai 3a 20—25 °Cy», «Pan
aKTHBHOCTI MeTainip», «Halinommpeniini Ha3By Ta cKNax AesiKkuX HeOpraHiYHHX peqOBHH, cyMmiuteil Ta minepaniey, «Haltnommpenini
HAa3BM Ta CKJiaJl JIeAKHX OPraHiqHNX PEYOBUH Ta CyMillieii».

I Haisa poaniay, remu ] 3MicT HABMAJLHOIO MaTepiany | [peamerni BMIHHA T4 Pe3yJbTATH HABYAILHOT 1isJIbHOCTI
1. 3arajanHa Ximin
1.1 OcHOBHI XiMiyHI [ouarra pevosnua, disnune Ttino, mare- | Janucyéamu xiMiudi dopMynu peHoBuH, rpadidni (CTPYKTYPHI) opmyu

noustrs. PevosuHa | pian, npocta peqOBHHA (METAl, HEMETAT), | MOIEKY.L.

CKNazHa peyoBHHA, XimMiuyHWH enemenT: | Pospiznamu disvuni Tina i peMoBMHH: NPOCTI TA CKIAlHI PEHOBHHH,
HAIAPIGHIMI YaCTHHKH PEYOBHHH — aToM, | €lleMEHTH | IPOCTi PEeHOBHHH, METANH | HEMETAnu; ATOMH, MOMEeKyIM Ta
MoJeKy1a, HoH (kation, anioH). @isuuni ta | fionn (kationw, anionn); Gisuuni Ta XiMiuni BnacTapocti pevornnn; diznuni
XiMiuni BractusoctTi pevosuny, Cknan | sBmia Ta XiMiduei peakitii; nainpoctiiny ra ictiiny GopMyH CHOIYKH.

peuosuHy (SKicHUH, KitbKicHnil). Banent- | Ckradamu  dopmyinn GiHADHMX CHOAYK 33 3HAMEHHSMU BATCHTHOCTI
HicTh  XiMiuHOoro emementa. XiMiuna | enementis.
(Hafinpocrina, ictuuna) i rpadiuva | Awarizvéamu skicHnii (eTeMeHTHMIH) | KiNbKiCHWI CKIal pevoruHM 3a il

{ctpykrypHa) dopmymi. Disnune sABHiue | XIMIYHOW POPMYIIOI0.




va ximiyHa peaxiif. Biamocni atomma i
mosekynspHa ((hopMysibHa) MacH. Monsap-
HA Maca, KiabKicTs pedoruHH: Oauuuli
BHMIPIOBAHHA KUIBKOCTI PEHOBHHH,
MOJIAPHOI  MACH, MOJSPHOTO  0D'EMY;
JHAUEHHS TEMNepaTypu i THCKy, #Ki
BLINOBIAAIOTE HOpMANbHUM ymoBaMm (H.
y.): MoJiApHuit 06’eM razy (3a . y.). 3akon
Asporagpo; umcno Asoragpo. Cepenns
BiIHOCHA MOJIEKYJIspHa Maca MOBITPS.
MacoBsa uacTka efeMeHTa ¥ CIoayIi.

Busnauamu BaneHTHICTE efleMenTis 3a hopmyiamu OIHAPHUX CHONYK.
Ofyucrogamu Cepeiiiio BIAHOCHY MONEKYIAPHY Macy NOBITPA, MacoBy

YACTKY eeMeHTa Y CHOMYLi, Macy eeMEeHTa Y CKIaiHiH pevoBHHi 3a Horg

MacoBOK YacTKO.
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Ximiuna peaxuisa

Ximiuna peaxiia, cxema: peakiii, Ximiuxe
pisHsHHA. 3akonn 30epemeHHA MacH
peuoBMH 1A uwac  XimiuHoi  peakuil,
06 eMHUX CNIBBIAHOMICHD ra3iB Y XiMiunii
peakuii. 30BHiHI edeKTH,. . <10
CYNpOBOKYIOTE XiMiuni peaxuii. - Tumn
XIMiMHHX peaxitiit. Knacudikauis
XKIMIMHUX peakiliii B opraHiuniii  Ximii
(NpHENHAHNSA, 3aMILEHHA, BiINENICHHS,
izomepusanii). Tennopiit edexr Ximiunol
peaxuii, TepMoxiMiute piBHsHHA. [loHaTts
OKHCHHK, BiJITIOBHUK, OKMCHEHHH,
BifHOB/ICHHA. | aibBaHiyHWil  enemeHT.
Ileuakicrs ximiunoi peakuii. Karanizarop.
Brang pisHAX YHHHAKIB HA UBHAKICTH
ximiunol peakuii. Ximiuna pisHOBara,
npuruun Jle Ularesee.

3anucysamu cxemy peaxiiil, XiMidHi i TepMoXiMidni PIBHAHHS,

Pospisusmu TAIH peakuii 3a kitbkictio pearentis i npoaykTie (peakitii
CHONYUCHHs, Po3Knaay, oOMiny, 3aMillleHHA), IMIHOKO CTYNCHA OKHCHEHHA
eJIeMEHTIB (peaxilii OKHCHO-BIZIHOBHI Ta ©e3 3MiHHM CTYNEHs OKMCHEHH3),
TennoBuM edextoM (peakuil ex30TepMiuni, eHI0TepMiYHI), HAmpAMOM
nepebiry (peakuii oGopoTHi, HeoGOPOTHI): 34 YHACTIO OPraHiYHMX CTIOMYK
(3aMilmeHns, NpUETHAHNA, BIALICTIICHHS, 30MepH3altii).

Ananizygamu BIUIMB [PUPOSH PEATEHTIB, 1X KOHUEHTPALH, BEIHUHHH
[oBepXHi X KOHTAKTY, TeMrepaTypH, KaTani3atopa Ha WBHAKICTL XiMiuHol
peaktii: npotiecH, 110 BiAdyBalOTECS MPH poDOTI rAIbBAHIYHOTO ENeMEHTY.

Busnavamu B OKHCHO-BIIHOBHIH peakuil OKMCHMK i BIJHOBHHK, TpolecH
OKHCHEHHA Ta BIHOBIEHHS,

Bukopucmogysamu METOl EIEKTPOHHOro OanaHcy Jns NepeTBOPEHHA
CXeMH OKHCHO-BLIHOBHOT peaxiiii Ha XiMiuHe piBHsSHHA.

3acmocogyeamu 3akoH 30epeKeHHS Mach pPEuOBHH A MEPETBOPCHHA
cxeMu peaxuii na ximiune pistsuua, npunnun Jle llarense s Bu3Hasenns
HaNpPAMY 3MILIEHHA XiMidHOT piBHOBArH.

Bynosa aromis i
MpocTHX HoHIB

Cxnan  aroMa  (9/1p0,  €JNEKTPOHHA
obononka). TloHATTS HYKIOH, HYKIZ,
i30TOIH, [POTOHHE YMCIO, HYKIOHHE
aucio, opbiTalih, eHepreTHuHi piBeHb |
nigpisens,  cnapedi  {  HecmapeHi
eIeKTPOHH; pajiyc aroma, MpocToro HoHa;
OCHOBHHH 1 30y/pKeHuit craHM aroma.
DopmMHu 5- | p-opDiTanei, posmilenHs p-
opbitaneii y npocropi. [ToctiioBHicTs

3anucyeamu Ta poaniznasamy eNeKTPORAL OPMYIIH ATOMIB i IPOCTHX 0~
mip enementis No 1—20 i 26 Ta ixni rpadiusi Bapiantd, aromis Heme-
TAIMHUX eICMEHTIB MAIHX IEPIOAIB Y OCHOBHOMY | 30y UKEHOMY CTaHax.

Pospizuamu BaTEHTHICTE | CTYNIHL OKHCHEHHS eleMEHTa.

Craadamu GopMyITH CIIONYK 3a CTYTICHSMH OKHCHEHHA €IEMEHTIB.

Iopieniosamu MOXKIMBI CTYNEHI OKMCHEHHH HEMETANIMHMX CIEMEHTIB
MAnHX Nepioftin, U0 HAXOAATLCA B ONIHIA rpPyI, HA OCHOBI €JeKTPOHHOT
Gya0BHM TXHIX ATOMIB; pajliycu aTOMiB i IPOCTHX HOHIB.

Ananizyeamy 3Minu pajiycis aroMiB y nepiojax i mimrpynax, 3B'A30K
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JANOBHEHHA ENCKTPOHAMH  EHEPTETHUHHX
PIBHIB i NIAPIBHIB B aTOMax eneMeHTin No
1--201 26, eneicrponni dopmynn atomis i
NPOCTHX HOHIB enemenTis Ne 1—201 26 Ta
ixni rpaiuni BapianTi. Banewtni crasu
enemenTiB. CTyNiHb OKHCHEHHA EJIEMEHTA

B pedoBuHi. MOKIMBI CTYIEHI OKHCHEHHA:

HEMETaNIYHHX eNeMeHTIB MannX nepioais.

KILKOCTI €AeKTPOHIB HA 3I0BHIHBOMY PiBHI 3 XapakicpoM EeleMeHTa
(MeTani9HHM, HEMETATIYHNM), THIIOM NPOCTOT PEUOBHHH (METa/, HeMeTan),
KHC/IOTHO-OCHOBHMM  XapakTepoM OKCHAIB | TriIpoKcHIiB, BIAMIHHOCTI
eeKTPOHHOI GY/I0BH aToMiB s-, p-, d-enementis (Depym) 1-4 nepioais.
Busnawamu cknan aaep (KITbKICTh MPOTOHIB | HelTpoHiB y HyKaiai) i ene-
KTpoHHUX 0GOMOHOK (EHepreTHYHHX PIBHIB Ta MiJApiBHIB) B aTomax efe-
MenTiB No 1—20 i 26, saranbny KiAbKiCTh €I1EKTPOHIB | YHC0 €1EKTPOHIB HA
JOBHIIIHBOMY EHEPIETHUHOMY piBHI aToMIB elemeHTiB No 1—20 1 26.
Ofyucmosamu CTYNiHE OKHCHEHHA €IEMEHTA Y CIIOMYLL.

[Mepioguunnit 3akoH (cyuacke (opmyto-

14 | [lepioan+nuii 3aKkon i Pospiznamu B nepiojuuniii cucremi nepiogu, rpynm, ronosHi (A) Ta
nepiomiuna cuctema | Banna). Ctpykrypa kopotkoro i gosroro | noGivni (B) niarpynu; Metajuiusi Ta HeMeTanidyHi €lleMEHTH 3a MiCLEM IX ¥
XiMiuHiX efleMeHTIB | BapiaHTiB mepioAnuHol cHeTeMN; Mepioan, | NepioAndHiil CHCTeMI; JIyXKHI, IHEPTHI eNeMEHTH, FalloreHu.

rpynu, niarpynu (ronosui (A), nobiuni | Buxopuemosysamu mdopmaniio, 3aknaneny B nepioguuuii cueremi, ana
(). [Ilpotomse .umeno  (nOpAAKOBMH, | BU3HAYEHHS BIacTHBOCTell enemeHTa (MeTanivmmii abo HemeramivHui
aTOMHHH ~ HOMEp  eleMeHTa),  Micle | eNeMEHT), MAKCHMAIbHOIo 3HAUCHHA WOTO BANEHTHOCTI, BJIACTHBOCTEH
METATIUHHY | HeMeTaniuHux eleMenTin y | npoctoi pedoswum (Metan aGo Hemeran), XiMiYHOTO XapakTepy OKCHIIB,
NepilofMyHiil cHeTeMi, mepiofax i rpymax; | riapokcuais.

JyKHI, IHEpPTHI eneMeHTH, ranoreHu. | Awauizyégmu 3MIHH BIACTHBOCTEH MPOCTHX PEYOBHH T4 KHCIOTHO-
IepiogmunicTs IMIH BNACTHBOCTEI! | OCHOBHOrO XapakTepy OKCHIIB i FiIPOKCH/IB 3a1eXKHO Bij| MICIA eleMeHTIB
€/eMEHTIB T4 IXHIX CHOJYK Ha OCHOBI | y Mepiojax, nijArpynax., NpH nepexoi Bix 0HOro Hepioy A0 IHIOro.
yHABIEHE Npo OYIIOBY aTOMIB.

1.5 Ximiupwii 28’ s30k | Ocuosni  Buam  XiMiumoro  a8’s3ky | Haeodumu npuxigon pevoBsH i3 pisnMMH BHIaMH XiMiUHOTO 38 83KY;

(lonHui,  KOBANEHTHWI, BO/IHERHH, | aMOpHHNX | KPHCTATIYHHX PEHOBHH.

metaniunuii). OBMiHHHIE Ta J1OHOpHO- Hoscuiosamu  giominnocmi B MeXaHIi3Max yTBOPEHHS KOBAICHTHHX
AKUENTOPHHA  MeXaHi3sMM  YTBOpeHHS | 3p’s3kin y Monekyni adoniaky Ta ioni amouilo; MK amophuumn i
KOBANEHTHHX 38" H3KIR. [lpoctuii, | KpHCTANMHAMH PEHOBUHAMH.

nojBifinnii, notpiiinnii, nonapuuit ta| Pospimsmu ofMinuuii Ta  JOHOPHO-aKUENTOPHWH (KaTioH aMoHi0)
HEMONAPHHit KOBAJICHTHI 38 H3KH. | MEXaHI3MH YTBOPEHHA KOBANICHTHOIO 38 A3KY.

EnextponeraTHBHicTh enementa. | Craadamu enextponii GopmymH Monekyn, Ximiuni dopmynn croiyk 3a
Enexrponna dopmyna MONEKYIH, | 3apagamu HoHis.

Peuosunu atoMHoT, MOAEKYISPHOT, HoHHOT
Oynoeu. Kpucranianuii i amopdit crany
TBEPAHX pedoBuH. THrnn KpucTanigHmx
rpaTtok  (arToMHi, MOJEKYNgpHi, HOHHI,
METaIYHI ), 3anexHicTh thizuunnx
BIIACTHROCTEH peyosHH Bijl iXHLOT Oy108H.

Vemanosmosamu BHAH XiMIYHOTO 3B'A3KY B PEUOBMHAX 33 IXHIMH
topMyIami.

Busnawamu TpocTi, NOABIAHI, noTpiiini, Tomspni  Ta  HenomApHi
KOB&IGHTHI 38 A3KH MIK aTOMAaMH. :

Tlpozrosysamu BAA XIMIMHOTO 3B A3KY B CTIOJYII, MOXIHBICTL YTBOPEHHSA
BOIHEROr0 3B°S3KY MK Mosekynamu, ()i3HuHi BIACTHBOCTI PEHOBHII HA
ocHOBI iXHBOT Oy0BH Ta OY/0BY PeuOBHH HA OCHOBI iXHIX (Di3MHHHX
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BAACTHBOCTEH (THIY KPHCTAIIYHUN [PATOK).

Oyinosamu Ha OCHOBL DY/IOBH MOIEKYJ BOAH 1 CHHPTIE MOXITHBICTE
YTBOPEHHs BOJHCBOTO 3B'A3KY MDK MOJAEKYIaMH  BOIH, OpraHiuHmux
PEYOBHH, BOJIH | OPraHiuHHX PEUOBHH,

1.6

Cymimi peqoBHH.
Pozumun

3ANEKHICTE ~ B

CyMmiti omHopijasi (po34HHM) Ta HeoqHO-
piini. TIoHsTTS Npo JMCHEpPCHI CHCTEMH.
Konoimni Ta ictunHi posunnn, Cycneusii,
eMyabeil, aeposomi. Macosa i of’emna
(ans rasy) yacTkH PEHOBHHM B CyMilli.
Metonu pozaineHHds cymiwel (BiacToo-
Bauus, (QUILTPYBAHHS, LEHTPUpYryBaHHs,
BHIAPIOBAHHA, ANCTHIANIA (MEperoHka).
Bynosa monexymu Boju. [lonarrs posunu,
POIUHHHUK, pozuMHEHa peUOBHHA,
kpucTaioriapar. PounHHicTs pevoBun, i
PI3HHX —~ YHHHMKIB.
Hacuueni i HenacudeHi, KOHIEHTpoOBaHi i
possejieHi posunHn. MacoBa uacTka pos-

YUHEHOT PEUOBHHH Y po3uuHi. EnexTponit,

HeenekTponiT. EjexTponitMuna jucolia-
uisi, CTYNiHE enekTPoIiTHYHOT Axcorianii,
HMonno-monekysispre piBaanns. Peaxuii
00MiHY Mi% ENeKTPONITAMH Y POIUMHI.
Bonresuil mokazmuk (pH). 3abapenesns
iHAMKATOpIB (YHiBEpcanbHOTO, (penondra-
neiHy, METHIOpaHKY) B KHCIOTHOMY.
AYKHOMY | HEHTpanbHOMY CepeloBHILAX,
sHaderns pH ans koxHOro cepenosHula.
Figponiz coneii. Sxicui peaxnii wa gesxi
fHoHN,

Hagooumu npuxaadu KonoiAHUX Ta ICTHHHHX PO3YHHIB, PO3YMHHHKIB,
cycrensiii, eMyJibeiil, a6po30J1iB, CIEKTPONITIB | HERNIeKTPONIITIB, CHIBHNX i
cnabKuX eNeKTPOILTIB, KPUCTANOTIIPaTiB.

Poapisnamu 0AHOPIHI Ta HEOAHOPIAH] cyMimi pisuux Thnis; posbasneni,
KOHIGHTPOBAHI, = HACHYCHi, HEHACHYEHI DO3YHHM,  ENEKTpOMTH i
HEENeKTPOITH, CHIIBHI Ta cnabKi eneKTponiTh.

Obupamu cnioci6 poszinenns onHopiaHoi abo HeoAHOPIANOT cyMilui
PEUOBHH; BUABIEHHA B PO3UMHI TiPOKCH]I-, XIOPHA-, CyIb(ar-, kapDoHaT-,
cunikar- i oproocar-ionis, fonis [inporeny, amoniio, bapito, a rakox, 3a
JIOTIOMOTOI0 71Ty, — HoHiB Mepymy(2+) i Depymy(3+).

Craadamu CXeMH CIeKTPONITHHHOT AHcoliaiii OCHOB, KHCIOT, coniel;
HOHHO-MOJIGKY/ISPHI © PIBHAHHA 33 MOJNEKYIAPHMUMH  DIBHAHHAMH |
MONEKY/ISpHI PIBHSHAA 33 HOHHO-MOJEKYIAPHHMH DIBHAHHAMH, PiBHAHHS
peakuiif rigponizy coneif; piBHSAHHS SKICHUX PeaKuiif ans BH3HAYCHHSA B
PO3IUMHAX XJOPHA-, CYMbhaT-, KapGowar-, cuiikar-- i oprodocdar-ionis,
fionis amonito, Mepymy(2+), @epymy(3+), (ocamxyioun ix nyramn), bapiio
B MOJIEKYTAPHIii Ta fouuii dopmMax.

Ananizysamu srinus Gy 1081 PCHOBHH, TEMIEPaTypH, THCKY (JUld ra3is) na
X PO3YMHHICTH ¥ BOI; MEXaHi3MU YTBOPEHHS HOHIB pU PO3UMHERH] Y BOAI
eNEKTPOIITIB HOHHOT Ta MOJIEKYAPHOT DY10BH.

Buznauamu voxausicts nepebiry peakuii oOMiHy MK enexTpofitamMu B
PO3YHAI, Fi/ipoisy coneil, cepe/IoBHILE PO3UHHY COML.

2. Heopraniuuna ximis

2.1. Heopraniuni pe4oBuHH i iXHi BAACTHBOCTI

FarankHi BIIOMOCTI
PO HeMeTamiuni
CJIEMEHTH Ta
HeMeTanH

Hemeranu. 3aranena  XapakTepucTHKA
HEMETANIMHUX  elleMeHTIB  (Micue Y
nepiojuyHin - cHcTeMi,  ocobaMBOCTI

ejckTpoHHol  Bymoss  aromis),  @isuuni

Hazusamy Raiinommpetimi v npupoil HeMeTaliuHi eneMeHTu; AKiCHH#
T4 KUTBKICHHIT CK1aL TTOBITPA.
Hosicwiosamu  cyTh  SBMINA  AnoTPomii; BiAMIMHOCTI  BIACTHBOCTEH

anorponsnx  moamdikauiii  Oxcureny, Cynsgypy, KapGony, ®ocgopy
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BIIACTHBOCTI HEMETAMIB. AnoTponis.
Anorponisi  Moaudikauii  HeMeTamyHuX
enementis.  Seume  ancopbuii  (Ha
npUKna; aKkTMBoBaHoro Byriiin). OKHeHi
Ta BIAHOBHI  BJACTHBOCTI  HEMETaiB.
JacTtocyBsaHHs HeMEeTalB. Oxcuren:
Mowmpenicts  Okcureny B Opupoii.
Kucenb, cKaan ioro MOJIEKYIIN,
nowmpeHict Y npupoai.  (Mizuuni

BAACTHBOCTI KHCHIO. OflepiKaHHs KHCHIO B
naboparopil (3 riaporeH HepokcHay i
BogM) Ta npomuciopocti.  Cnocobu
30Mpanta kucHIO. JloBeJeHHA HaABHOCTI
KucHIO. XiMIYHI  BIIACTHBOCTI ~KHCHIO!
B3AEMOMIA 3 TIPOCTHMH | CKIAHUMM
pevosunamu.  KonooBir  Oxeureny - B
npupoai.  O3soH.  3acTocyBaHHs Ta
Oionoriyna  pons  kKucHIO.  OKHCHEHHS
(ropiHHs, MOBINBLHE OKHCHCHHSA, THXAHHS).
YMOBH BHHHKHEHHS T4  [pHIMHEHH:
TOpIHHS, Cnonyku HeMETAIYHHX
eneMeHTiE 3 ['igporesoM. BractHpocti
BOJIHUX  POYMHIE  1HX  cnomyk, IX
sactocyBanHa. OKCHIHM  HeMeTaliuHuX
eIeMEHTIB, 1X yMicT B atmocdepi,

CKIAZOM IXHIX MOJICKyl abo Oy10BoI0; cyTh ABHINA agcopOuii (Ha npuknani
AKTHBOBAHOTO BYTULIA); AHTPONOTEHHI Ta MPHPOIHI NPHYHHH NOABA B
arMociepi  OKCHAIB  HEMETANMHHUX  €fEMEHTIB, MNPOUECIB  OKMCHEHHS,
Ko00biry Okcureny.

‘Hasodumu npuxnadu anorponHux moaudixauiii Oxcureny (KHceHb Ta
ozon), Cyaedypy (pombiuna Ta mosoknmuua cipka), KapGomy (rpadit,

anmas ta dynepen), ®ochopy (binuii Ta uepmoumii docdop); cnonyk

HemeTaniynux enementin 3 [igporenom (rigporeH Xmopuj, rigpored
CyNb(i L, AMOHIAK).

Craadamu: XiMiuni pIBHSHHA, WO MATEEPIKYIOTE OKMCHI BIACTHBOCTI
HEMeTaNiB (KHCEHD, CIPKA, BYIUIENE, X/I0p) B PCAKILIAX 3 BOAHEM | MeTanamu;
BI/IHOBHI BIACTHBOCTI BOAHIO i BYIJIEIIO B peakuisx 3 OKCHIAMH
METATiYHUX e/eMeHTIB; PeaKiiii, AKI XapaKTepHU3yioTh BAACTUROCTI BOJHUX
po3uMHiB rigpored xnopHay (3 ocHOBaMM), rifporen cyabdiny (3 ayramu).
aMoHiaKy (3 KMCHOTaMM); peakLiii HiTpaTHO! | KoHLUeHTpoBaHoi cybdarHol
KNCJIOT 3 MArHIEM, MAKOM, MIUTIO, peakiliil: olcpiKaHHa KHCHIO 3 Ti/IPOTeH
MEPOKCHY Ta BOIM; KHCHIO 3 BOAHEM, BYTJIEEM, CIPKOIO, MarHiem, 3aiiiom,
MiJLLIO, METAHOM, T1IPOreH cyab(ifoM.

- Mopienogamu dhizuuni 1a XiMi9Hi BIACTMBOCTI HEMeTaniB, OKCHAIB
HeMeTasniaHHX eeMCHTIB; BAACTHBOCTI BOJMHAX PO3UHHIB IIPOTeH XI0PHILY,
rigporen cyab(iay, aMOHIaKy.

Xapermepusyeamu  wemeran¥,  ixui  QisniHi  BractupocTi 1A
3ACTOCYRAHHA; 3ACTOCYBAHHA TiPOreH XIOpHiy, riaporen cynbpiny,
amoniaky; (izHuni Ta XiMiuni BAacTHBOCTI HiTpaTHO! | KOHIEHTpOBaHOL
cynbthaTHOT KMCAOT (B3AEMONIA 3 Marmiem, UMHKOM, MIUTO) XiMidHi
BIACTHROCTI KMCHIO; MPAKTHYHY 3HAuyLicTh SBUIIA afcopbuii, ancopbuiiiny
3/IATHICTh AKTHBOBAHOO BYTLUIA T4 AHAJIOTMIHX TiKApCHKHUX IPeraparis,

Oyiniogamu  Gionoridde  3HAYeHHs HAlBAKNMBIIIMX — HEMCTATIMHUX
(Okcureny, Hitporeny, KapGouny, ®ocdopy, ranoremis) ereMenTis;
IHAYEHHS KHCHIO B JKATTE/ISIBHOCT] OPraniamis; 0301y B atmocdepi.

Bucnosmosamu  eydoicenns OO 3ACTOCYBaHA O3OHY, EKONOTIMHMX
HACIIJIKIB BHKMJIR B armoctepy oxcnnis Kapbony, Hirporeny, Cynsdypy:
KHCJIOTHHX JIOWIB, IapHHKOBOTO efheKTy.

Obrpynmogysamy  3HAYCHHA AJN0TPONHHX MEePeTBOPEHb, 3aCTOCYBAHHA
KHCHIO,

Jlogodumu TIPAKTHYHY IHAUYIMICT, HEMETAIIB TA CHOAYK HEMETATIMHHX
CJIEMEHTIE.
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2,12,

Baranni sijomMocTi
PO MeTaiuHI

CENEMEHTH TA METANH

JaransHa XapaKTepucTHEA METATIYHIX
eleMeHTIB (Micue Y neploaH4Hii cHeTeMi,
0coBNKBOCTI EIEKTPOHHOT OYA0BH ATOMIB).
DiTHuHl BIACTHBOCTI METATIB, 3AINEHKHICTE
ping ixwpoi Gynosw. Amominiit i 3amizo:
hiznumi i XIMitHi BIACTHBOCTI.
HaiiBaskimsiun  cnonyk  AJMOMIHIIO T4
@epymy. 3acTocyBanHs MeTanis Ta iXHIX
craeie. Pajg akmuenocti meranis. Cyuachi
CHIliKaTHI MaTepiain. MinepaneHi
n06pusa. [loHsTTA PO KMCIOTHI Ta TYKHI
rpydTH. bionoriyne 3nayeHns MeTaTuHHX
1 HEMETANIYHNX ENEMEHTIEB.

Haszueamu HalinolMpeHill y NpupoIl METayHl eIEMEHTH.

Cruaoamu piBHAHHA, 110 NITREPAKYIOTE BIIHOBHI BIACTHBOCTI METATIB,
J0KpeMa ANOMIHII0 1 3ani3a (peakuiii 3 HeMeTanaMH, BOJ0IO, KHCAOTAMHI i
COJAMH B PO3HHHAX ).

Mopiswosamu  diznuni ta ximivai BracTMBocTi MeTanie (amominii
3a1i30), OKCHAIB METAIYHMX eJeMeHTiB; OcHoB (riapokcniis Harpiwo
Kanbuiio).

Xapaxmepuzyeamu Metany, IXHI (i3HuHi BIACTHBOCTI Ta 3aCTOCYBaHHA (Y
TOMY uMCHl CIJIaBiB . MeTanis); 3acTocysamus rigpoxewais Harpiio 1
Kansuiio.

Oyintosamu  Gionorivie  3Hadenus  Metamiyenx  (Kaneuio, Kamio,
Harpito, Marsiio, @epymy) eneMeHTiB,

Jlogodumu  npakTHYHY 3HAYYLLICTE METANB | CHOJNYK METAmuHHX
e/leMeHTiB.

2.2, OcHOBHI KJIaCH HEOPraHivHHX COJYK

22 Oxeuan Buzkauenns, ckiax 1 HOMEHKIATypa, Hazusamu ~ oKcHM 33 CYYacHOI0  HAYKOBOWO  YKPaiHCHKOKO
knacudikanis OKCHILIB, XKIMIUHI | HOMEHKIATYPOIO 32 TXHIMH XIMIYHIMH GopMynaMu,
BJI4CTHBOCTI  CONETBOPHHMX  OKCMJIB, Poszpiznamu weconetsopri (CO, N:20, NO, Si0) i conetsopHi okcnan
croco0H oflepiKaHas OKCHAIB. (kucsoTHI, ocHOBHI, amboTepHi).
Crnadamu  xiMiuHi  GOpMYTH OKCHIIB; pIBHAHHA  peakuid, sAxi
XAPAKTEPHIYIOTH XiMiHi BIACTHBOCTI CONETBOPHHX OKCHJUB (B3aemopis 3 |
BOJOI0, OKCHJAMH, KHCIOTAMHM, JIyramu), CHOCOOH ONEPKAHHA OKCHIB |
(B3aEMOAIA TPOCTHX 1 CKA3JHMX pPEYOBMH 13 KMCHEM, PpO3iilajaHHs
HEPO3YMHHHX OCHOB, IEAKHX KHCIOT i cOJedt Niji yac HarpipaHHs).
Mopismosamu 3a XIMIMEUMB BIaCTHBOCTAMM OCHOBHI, KHCTOTHI Ta
am(porepni (na npuknagax okenais Hunky ta Ajominio) okenan.
Xaparxmepuzysamu Qi3nvHi BIACTHBOCTI OKCHIB, |
Buznavamu dopmynn oxkcuais cepes (opMys CnomyK iHIIKMX BUBYEHMX |
KJIaciB. |
22.2 OcHoBy Buapauenns (3aranbHe Ta 3 mOrnasay Hasugamy ~ OCHOBH 33  CYY4CHOK)  HAYKOBOIO  YKPaiHChKOKO

CNEKTPOMNTHYHOT  Jcolianii), cxian
HOMEHKIaTypa, Kiacugikamia,  XiMmiudi
BJIACTHBOCTI JIYT1B T4 HEPO3YMHHHX OCHOB,
CHOCDGH OepHanHa OCHOB.

HOMEHK/IATYPOIO 33 IXHIMH XIMIYHEME opMyTamu.

Pozpizuamu po3annui (JIyru) Ta HEPO3UHHHI OCHOBH,

Cinadamy ~ xiMiuni  (oOpMyZIn  OCHOB:  PIBHAHHS  peaKuid, K
XApaKTEPH3YIOTh XIMI4HI BIACTMBOCTI Jyrie (B3aeMOAIA 3 KHCIOTHHMM
OKCHJIAMH, KHCNIOTAMHM Ta COIMH B PO34HHI) Ta HEPOIUMHHHX OCHOB
(B3aeMOlin 3 KHMCIOTaMM, pO3K/IafiaHHs [1ij €ac Iarpisanud), cnocobu
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Fo;lepmaunu JIYFIB (B3aEMOIA TYKHHX i nyRHOIEMeNBHUX (KDIM Maruio)
METaNB i3 BOAOK), OCHOBHMX OKCHIIB JIYKHHX 1 Ty/KHO3EMEILHHX ENEMEHTIB
| 13.BOJI010) H HEPO3YHHHKX OCHOS (BIAEMOIiA Conedi 13 JIyraMu B POIUHHI).

Tlopisiiosamu XiMiuHl BIACTMBOCT] POIMMHHHX (JIyriB) | HEPOIYMHHHX
OCHOB.

Xapaxmepusysamu pi3u4Hi BIaCTHBOCTI OCHOB.

Busnauamu. Gopmyii ocHOB cepedl GOpPMYN CTIONYK IHIIHX BHBYEHHX
KIlaciB.

223

Kucnorn

Busuadenua (3aranbHe Ta 3 norasny
SNEKTPOMITHYHOT  AMcolianii), cknaa i
HOMEHKIATYpa,  Khacuikauia, XiMiuni
BJIACTHBOCTI, CNIOCO0M 0epKAHHS KHCIOT.

Hasusamu  KMCIOTH - 33 CYHacHO0  HAYKOBOIO
HOMEHKIATYPOKO 38 TXHIMH XiMigHUMK (hopMyTaMu.

Pospianamu KMCNOTH 3a CKIANOM (OKCHTEHOBMIcHI, O€30KCHIeHOBI),
OCHOBHICTIO (OIHO-, [IBO-,” TPHOCHOBHI), 3[aTHICTIO 10 EAEKTPOMITHYHOT
aHcoianii (cnabui, cnadki),

Ckradamu  ximiuni  GopMynM  KHcIOT; piBHAHHA  peakmii, AKi
XAPaKTePU3YIOTh XIMIdHI BIACTHBOCTI KHCIOT (B3aeModis 3 MeTalamu,
OCHOBHHMHM Ta ampOTEpHHMH. OKCHIAMH, OCHOBAMM Ta aMmOTepHUMH
FIAPOKCHAAMH, COMAMH) Ta CIOCOOH X opepkanus (B3aeMojis KHCIOTHHX
OKCHJIiB 13 BOJIOIO, JIESKMX HEMETaIiB i3 BOJHEM, conell i3 KMCI0TaMH).

Xapaxmepuzysamu (pi3uani BAACTHBOCTI KUCIOT.

Buznavamu dopmyIm KueJI0T cepenl HOPMYI CNIONYK IHIIMX BHBYEHHX
K/TaCiB, BANEHTHICTH KMCIOTHOTO 3QIIHIIKY 33 (POPMYIOI0 KHCIIOTH.

lpoenosyeamu  MOKIMBICTE Mepebiry XiMIMHHX peakuii  Kucnor 3
MeTa/laMH, BUKODHCTOBYIOUH Pl AKTHBHOCTI METAIIIB,

YKPaiHCBKOIO

2.24.

Comni

Busnagenns (3arajibHe Ta 3 NOTIALY
CNeKTPONTHYHOT JMcomianii), ckman i
HOMEHKNATYpa, Kinachdikauis, XiMiuni
BIIACTHROCTI, cnocoOn OJIEpPKAHHA
CepesiHIX Ta KMCIHX comeil, IX MOLIMpeHns
& npupofi. [Tonarra npo koperkicTs Boaw
Ta cnocodH 11 yeyHeHHs,

Hasusamu cepefini Ta KMC/ COMI 33 CYHACHOI0 HAYKOBOIO YKPATHCLKOKY
HOMEHKJIATYPOIO 33 TXHIMH XiMivHuMu GOPMYNAMA; BUAH KOPCTKOCTI BOJAH
(THMHacosa, abo xkapbonaTHa; nocTiiiHa, 3araibHa).

Pospisnsamu 3a ck1afoM cepe/iai Ta Kuesii coni.

Crraoamu Ximiuai oOpMYIH cepelHiX Ta KHCIHX COMel; piBHAHHA
peakiiii, Kl XapakTepU3yIOTh XIMIiuHI BIACTMBOCTI cepefHix (B3aemomia 3
METATAMH, KHCIOTAMHA — XJIOPHIHOW, CYIbPATHOW, HITPATHOIO, AyramH,
COJIAMH B PO3YHHI) T4 KHCIHX (B3acMoid 3 KHCIOTaMH — XJIOPHIHOIO,
cyAb(aTHOIO, * HITPATHOIO, [YraMu, TepMidHHA poskman kapOouarie i
rigporenkapbonarie) coneii, cnocobn ogepxants CepemHiX  (BlaeMOix
KHCIIOT 13 METANAMH, OCHOBHHMX OKCHJLIB i3 KHCIIOTAMH, KMC/IOTHHX OKCHILB 3
AYTaMH, OCHOB 13 KHMCJAOTAMH, coslell i3 KHCIOTAMH, COjiei i3 JiyraMu,
KHCIOTHHX OKCHIIB 3 OCHOBHHMM OKCHAAMH, cofieil 13 colsuMH, cojei 13

setanamil (peakuii 2AlficHIoTE vy po3unHax), MeTanis i3 HeMeTanaMu) Ta
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KHMCIIHX . (B3aCMOZIA  CepeliHixX conel 3 KMCIOoTaMM) Codei; YCYyHeHHR
HOPCTKOCT] BOJIH.

XNapaxmepuzveamu )izndHi BIaCTUBOCTI COEH.

Buznauamu hopmynn cepeHix Ta KUCAHX colelt cepe/i (POPMYI CHOMYK |
IHIIHX BUBYCHHX KNaciB. |

Tlpoznosyeamu  MoxuuBicTs  nepebiry  XiMiuumx —peakuiit  coneit 3
METATaMi, BHKOPHCTOBYIOHH DA AKTHBHOCTI METAMIR,

Hosooumu yNune sopcTkol BoH Ha MoBYTOBI NPUIAIN | KOMYHIKALIT.

LZ5:

AmdoTtepsi crnonyiks

HAuime amMpoTepHOCTI. Ximiuni
BITACTHBOCTI, cnocobu OJepiKAHHA
amM(OTePHHX OKCHJLIB 1 MIIPOKCHILIE.

Hasugamu ampoTepHi OKcHIM | TIIPOKCHIH 3a CYHACHOK HAYKOBOWO
YKPAiHCBKOKO HOMEHKIATYPOIO 32 IXHIMM XiIMIYHUMU (hopMyTaMHu.
Pospisusmu amorepni OKCHIM 1 MAPOKCHIH Cepejl iHITHX HEOPTaHIMHUX |
CIOMYK 3a TXHIMH BJACTHBOCTAMH. |
Craadamu XiMiuHi (GOPMYIH OKCHIIB | TIAPOKCHAIB AJIOMIHIKO T2
IlusKy, pisnsHHS peaxiliil, AKi XapakTepuU3yrOTh TXHI XiMiuHi BIacTHROCTI
(B3aemojlig 3 KMCIOTaMM, Jyramy (B PO3UMHI Ta Mijl Yac CHNaBIgHHA) Ta
criocobu ogepmatig (B3aEMOIis CoTeil UHX eIeMEHTIR 13 JIyramMu B POIUMHI).
Xapaxmepusyeamu nouarra  aMmdoreproceri, dizmuni  BractiBoCTI
OKCHIB 1 TIpOKCHAIB AToMiHIi Ta [{uHKy. ol

2.2.6.

[eHeTHyHl 38°A3KHM MUK KINACAMH HEOPTaHIYHHX CIIONYK

Crradamu piBHAHAA PEAKiiii MIK HEOPraHiYHMMH CIIOIYKaMH PI3HHX |
KJIaciB. :

llopienosamu  XiMIYHI  BIACTHBOCTI
amporepHrx rigpoxcuain, coneii.

Yemanosmosamu 38’ 43KH MUK CKIAI0M 1 XIMIYHUMH BAACTHBOCTAMM
OKCHJLIB, KHCIOT, OCHOB, am(OTEPHHX TIIPOKCHIIB, CONMeH; IeHEeTHYHI
3B43KH MUK MPOCTHMH | CKIAZAHMMH PEHOBHHAMH, OKCHIaMH. DCHOBaMH,
KHEI0TaMH, aMOTEPHUMH TIPOKCHIAMH, CO/AMH.

Obrpyimosyeamu  3aJICKHICTL MK CKJIQJIOM,  BIACTHBOCTAMH
3ACTOCYBAHHAM OKCH/IIB, OCHOB, KHCIIOT, aM(pOTEPHHX IJIPOKCHIIB, CONEH.

OKCHIIIB, OCHOB, KHCIOT.

Ta

3. Opraniuna ximist

3.1

Teopernyni 0CHOBH
OprafivyHol XiMii

Haitpazmusiii e/IeMEeHTH-OPIaHOTeHH,
opradiudi  CHONYKH;  MpHPOAHI  Ta
CHHTETHYH] oprasivHi CIONTYKH.
Mosnekynapna Gynopa opragiuHiX CHOMYK,
Kopanentni Kapbon-Kapbonosi 38"s3xu y
MONEKYJaX OpraHiyHHX CIONYK: NPOCTHii,

noapiiinmi, norpiiuui, Teopis Gymosd

Hasugamu  opradivusi  cnonykm  3a  cTpyKTypHAMEM  dopmynamu,
BHKOPHCTOBYIOUMH CHCTEMATHUHY HOMEHKIATYPY.

Hagodumu npuxiadu OpraHiqHUX CHONYK i3 [MPOCTHMH, MOJBIHHHMH,
norpiiinums  Kapbon-Kapbonosumu  38°si3kamM;  TOMOJIOTIB  PisHHX
rOMONIOTIMHAX  PAZIB BYIIEBOJAHIB TA OKCHIEHO- 1 HITPOTEHOBMICHHX
OPraHiuHmX CIOJIYK PI3HMX KJIACIB; CTPYKTYPHHX i30MEDIB IIpe/icTARHHKIR
PI3HUX TOMOZOTTMHHX PALIB BYTTIEBOAHIB TA OKCHICHO- i HITHOrEHOBMICHHX
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OpraHi-vHHX CIMOMYK. Homenknarypa
OpraHivtHUX CIIOMYK. Knacudikais
OpraHivHMX  cnoliyke . c3a Bynosow
KapbOHOBOrO  Jadiiora i HadsBHICTIO
XapaKTepHCTHHHHX (hyuxiionansHIX)
rpyn.  fBume  romosoril;  roMosiors,

Knacw opramiusux cnonyk. 3araikHi
(opMynH roMoNOriMHAX. PANIB 1 Kiacis
OpraHivHWX criomyk. Sleume  i3omepii,
i30MepH, CTPYKTYpPHA i30Mepif. B3aemHHi
BIUIMB  atoMmiB abo rpyn atomis  y
MOJIEKY/IaX OPTaHi¥HUX CIONYK.

TOMOJIOTIHHHH Psjl, TOMOJIOTIYHA PI3HHLLA. |

OPranivuiux CnomyK pisHHX Kiacis,

Pospisusmu 3a XapaKTepHHMHM O3HAKAMM  HeopraHiyHi H opramiumi
CIOAYKH, NPUPOIHI Ta CHHTETHYHI OpraHidii CrOAYKH; OpraHiufi cnoayku
38 AKICHUM CKJIAIOM: BYIICBOJHI, OKCHITHO- i HITPOTEHOBMICHI PeUOBHHN;
npoctyit, noasidnmii, notpiitui Kapoon-KapGonosi 38’ asku; roMonoriymi
PS/M | KJACH OpraHidHux CIIONYK: CTPYKTYPHI i130MEpH NEBHOT PEUOBHHM.

lopisniosamu rkosanentHi KapBon-Kapfonopi 38's3ku y Monekyiax
oprasiyHuMx  cnoiyk: npocruil, noasiiuuii, noTpiitumit; Gymomy i
'BJIACTHBOCTI CIONYK 3 PI3HHMH XapakTepHCTHYHHMHE TPYTIaMH.

Kracughixyeamu oprasiuti cnoiyku 3a 6y108oi0 KapboHOBOTO NaHIlOra
HA HACHUEH] BYIJIEBOMHI (AIKAHM), HeHacHYeH] ByrJeBoH] (aIkenn, ankinm),
APOMATHYHI BYIJICBOHI; 3@ HASBHICTIO XapakTepHCTHHYHHX ((DyHKIiOHTb-
HAX) TPyr ciMpTH, QEHOJ, anbleriay, kapOoHOBI KMCIOTH, ecTep, amiH,
AMIHOKHCIIOTH.

Busnavamy waipakausimi enementH-opranorenn (C, H, O, N, 8, P);

TOMOJIOTH BYFIEBOJHIB Ta IXHIX NOXIIHMX: 130MEPH 3a CTPYKTYPHHMH

thopmynamu.

Crradamu cTpykTypHi GopMyIH OPranidHNX CONYK 3a HA3BAMM 3TiAHO
3 CMCTEMATHYHOIO HOMEHKIIATY POIO.

Vemanoemogamu BUIMOBIAHOCTI MK TIPEACTABHHKAMH FOMOJIOTTHHHX
psais Ta IXHiMK 3aranbHuMi GopMyIaMH, KiacaMmu OpraHiMHHX CIIONYK Ta
iXHIMM  XapakTepHeTHuHuMK  (QYHKIIOHANLHAMK) TPYnaMH; BUAMIHHOCTI
MiK TOMOJIOTaMHM 33 KIIBKICHHM CKIAloM, i3oMepamMH — 3a OyaoBoio
MOJIEKYI.,

Hoschiogamu 3aNeKHICTh BIACTHBOCTEN PEYOBMH BiJ cknaay 1 Oyioeu
TXHIX MOJEKY] Ha OCHOBI NonoxeHs Teopil OY/I0BM OPraHiYHHX CTIOMYK!
CYTh CTPYKTYPHOT i30Mepii.

Xapaxmepuzyeamu cyTh Teopil Gy10BH OPraHiyHHX CTIOIYK.

Ananizyeamu peaxkuiiiny 30aTHICTH OPraHiuMMX CHONYK i3 pisHMMM
THIIAMH 3B A3KIB; XiMiuny GyI0BY OpTaHiuHMX CHOJYK. BHKOPHCTOBYIOHH
OCHOBHI MOJIO/KeHHA Teopii GyA0BY OpraniyHNX PEeHOBHH.

[Ipozrozyeamu peakuiiiHy 3[aTHICTH OPraHiYHHX CIOAYK, BHKOPHCTO-
BYIOHH TIOHSTTS (PO B3aEMHHUI BILUTHB aToMiB abo rpyn aToMiB y MONeKyaax.

Pobumu sucHosxy MO0 BAACTHBOCTEH PEYOBHH HA OCHOBI iXHBLOT Dy-
J10BM i 100 6yI0BH PEUOBHH HA OCHOBI IXHIX BAACTHBOCTEH, a TAKOK Npo

| BaraToManiTHICT OprafnituHKX CHIOJAYK HA OCHOBI Teopii XiMiuHol Gya0BH.

3.2. Byraesoani




[321

AnKanu

3aranbHa thopmyna- ATKaHiB,
HOMEHKJIATYpa, CIPYKTYpHA  i3omepis,
Gysosa Mmonekyn, (QisHuHi Ta  XimidHi
BIACTHBOCTI,  chiocobu OJIepKaHHH,
3acTOCYBAHHA.

Hazusamu saransiy Gopmyily ankaHis, NpeACTaBHHKIB TOMOAOTIMHOIO
pany ckaaay CHy — CigHzz 32 CHCTEMATHYHOIO HOMEHKAATYPOIO.

Criadamu MONEKYNAPHi, CTPYKTYPHI Ta HamircTpykTypHi (opmyin
ATKaHiB Ta IXHIX 130MEpiB 3a Ha3BOIO CMONYKH; PIBHAHHA peaxiid, 1o
XApaKTEPHIVIOTL  XiMiuni BRacTHBoCTI ankaniB  (POpiHHA, TepMiuHuH
pO3KIIa/L, 130MEPH3ALIS, TATOreHYBaHHS), OAEPIKAHHS ANKAHIB (ripyraHuaM
aJIKeHiB, alkKiHis).

Posnisnasamu CTPYKTYPHI i30MEPH NIPEICTABHAKIB TOMONOMMHOTO Py
ANKAHIB.

TTopisiiogamu Gy 0By Ta BAACTHBOCTI METaHY Ta {Oro roMoJiorie.

Obtpynmosysani 3aTeXHICTh MK arperaTHuM cradom (3a 20-25 °C),
TeMNEpATYPAMH [JIaBJEHHA | KMNiHHA aTkaHis Ta TXHIMM BLIHOCHHMH
MOTEKYIAPHUMA - MacaMn 1 OYI0BOIO MOTEKYJl 31aTHICTL WIKAHIB 10
PeaKIliil 3aMimenns; 3acTOCYBaHHA ankaHis (MATMBO, NAIbHE, POTUHHHHKH,
OflepAKaHHSA Caki, BOHIO, TANIOTEHOAIKAHIB) IXHIMH BIIACTHBOCTAMH.

Vemanosmosamu 38’ 93KH MK cknajgoM, 0YI0BOW, BIACTHBOCTAMH T4
3ACTOCYBAHHAM ATKAHIB, IXHIM BILINBOM Ha JOBKi/LS.

3.2.2

AJIKeHH

BaraibHa thopmya . AIKEHIB,
HOMEHK/IATYpa, = CTPYKTypHa  i3oMmepis,
Gynosa Monexyn, Ximiudi BracTMBOCTi Ta
cnocobu ofepiKaHHs eTeHy, 3acTOCyBaHHS.

Hasugamu aikeHH 73a CHCTEMATHYHOIO HOMEHKIATYpoK Ta  iXHIO
saraibHy hopMmyay.

Busnauamu CIPYKTYpPHI izomepu ankenis 3a Oyj0Boi0 KapbOHOBOrO
NAMIora, PO3TallyBaHHAM [10JBIHOTO 3B A3KY.

Hoscnosamu cyTb CTPYKTYPHOT izoMepil ankeHis.

Pozniznaeamu CTPYKTYPHI i30MepH MNpPEICTABHMKIB FOMOIOTIYHOTO pajty
AIKEHIB.

Cxaadamu na OCHOBI 3aranbiol (JOPMYIH MOJIeKYTApHi, CTPYKTYpHI Ta
HATBCTPYKTYPHI (JOPMYIIH TKCHIB; PIBHAHHA PCAKIIf, 10 XaPAKTEPHU3YIOTh
XiMiuHi BnacTHBOCTI eTeHy (MACTKOBE Ta MOBHE OKMCHEHHA, NPHEIHanHA
BOJAHIO, TANOreHiB, TiIPOTEH TANOreHlB, BOJIM, noniMepu3ailia) Ta
onepAaHHs  ereHy  (JerigpyBamHsM  €Tamy,  TiAPYBAHHAM - CTHHY,
JIeTiAPATALIcio eTaHoYy ).

3acmocosyeamu 3nanus futa BUGOPY cnocoly BUSBNEHHA ATKEHIB.

Vemanosmosamu 38°a3KH MK OYJ0BOIO T 3aTHICTIO anKedis J0
PeakLii npueHaHnA.

Obipynmosyeamu  3aCTOCYBAHHA  AlKeHiB  TXHIMH  BIACTHBOCTAMH
(0AepsKaHHs eTaHoly, NoJieTHIeHY ).

3.2.3.

AJIKIHK

SarasibHa (popmy.ta ANKIHIB,
HOMEHKRATYpa, CTIPYKTYpHA  i30Mepis,

Hazusamu ankiny 3¢ CHCTEMATHHHOIO HOMEHKJIATYPOIO T IXHIO taranbHy
dopmyny.
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GynoBa mosexyn, XiMiuui BractHpocti Ta
Crocobn 0/lePKAHHA eTHHY, 3ACTOCYBAHHI.

Buznawamu CTPYKTYPHI 130MEpH aiKiHip sa Oyjosow kapboHOBOTO
JIAHLIOTA, PO3TALIYBaHHAM MOTPIHHOTO 3B A3KY.
A loscnosamu ¢yTs CTPYKTYPHOT 130Mepii wWiIKiHIB,

Craradamu MONEKYNAPHi, CTPYKTYPHI Ta HanchrpyK‘Typm (bt)vaJm
am(mm leHHHHﬁ peal(um O XaPaKTeEPHIYIOTE XIMI‘IHI BJ'IﬂCTHBO’CT] CTHHY
(MpueHAHHA BOJHIO, TATOTeHIB, MAPOred raloreHiais, BOJH; TPHMEpH3allia
€THHY, YACTKOBE OKHCHEHHS) | MOBHE OKMCHEHHA IKIHIB, NPOMHCIOBI Ta
nabopatopni cnocobu OfepKaHHA ETHHY: NeTiAPYBAHHAM ETAHY. €TeHy,
FiAPONI3oM Kanbliiif aueTHICHILY, TEPMIYHUM PO3KNALAHHAM METAHY.

Jacmocosysamu 3nanua 1ig BUGOpy cnocody BHABNEHHS anKiHiB,

Jlopigmiogamu  peaxuliiny 34aTHICTh €TeHy | €THHY B peakuisx
[PHEHAHHA,

Yemanoemosamu 38’ 130K Misk 0Y/10BOIO Ta 3[aTHICTIO €THHY 10 peakitiii
NpHENHAHHA,

Obrpynmogyeamu 3acToCyBaHHA €THHY (rasope pisanns i 3BaploBaHs
MeTanie), 3yMOBIEHE HOTo BAACTHROCTAMH

3.24. Apomartiusi Baransha hopMyna apeHiB rOMOJIOrYHOTO Hazugamu 3aransiy GopMyny apoMaTHiIHHX BYTIEBO/IHIB.
Byrnesomni. Bensen | pany- - Gemsenmy. . Bynoma  monekyiw, | - Pospiznsmu HeHACHYCHI Ta apOMATHYHI BYTJICBO/HI.
BJIACTHBOCTI, crocobH onepxanns | . Hopigmiosamu 38’ s3kn Mixk atoMamu Kapbony B Mosekynax benseny 1a
Denzeny. anKaHip i alKkeHiB, peakuiiny 30aTHiCTs GeH3eny, ATKaHIB, ATKEHIB | AIKiHIB
¥ peaxuisx 3amillleHHs Ta OKUCHEHH; BeH3eny, anKeHis i ankinis y peakiiax
TPHETHAHHA.
Cragdamu MONeKyIAapHy Ta CTPYKTYPRY thopmynn GenzeHy; piBHAHHI
peakuiif, Mo XapakTepH3yIOTE XIMIYHI BIacTHBOCTI OeHteHy (rajoreny-
BaHHsA, [pYBaHHs, TOpiHHA), onepiwanns OGeHseHy B [HPOMHCIOBOCTI
(KaTaniTHyHe JEriipyBaHHS H-TEKCAHY, TPHMEPH3ALUA ETHHY ).
3.25. | lpupomni wxepena | Howwnpenna BYrnesoAnis  y  [pHposi. HMoacnosamu cyTh MPoLECy MEPETOHKA HaTH.
Byriesoanis ta ixus | Tpupoanuii raz, nadra, kam aue syrinng — Craagamu PiBHAHHS peakiiif, mwo BiabysaloThcs NiJ Hac CnamoBaHHs
nepepodka MPHPOIHI JuKepena BYIJIEBOAHIB. | MPHPOAHOTO razy.
Ileperounka HadTH. Byrnerojuera Pozpiznsmu peaxiii, aki BiAGYBAKOTHCA Mijl Hac TEPMIYHOTO PO3KAANAHHA
CHpOBHHA I OXOpOHA  JOBKUWIA. | BYTJIEBOAHIB.
JacTocyBaHHA BYTJICBOJIHIB. Vemanosnmosamu 38’ 43kM MK CKJIa/0M, OYHAOBOIO, BIACTHBOCTAMM i
3aCTOCYBaHHAM BYTIEBOAHIB,
3.3. OkcHrenoBMicHi opraiuHi cnioJIyKH
331 Cnupta XapakTepHcTHUHA (bynxuionansha) Hazusamu 3araneny hopmyiy T1a xapaktepuctHyny (dyHKUIOHATbHY)

| rpynia  cnupris.

Hacuueni  ofHOATOMHI

rpyMy CHHPTIB: OAHOATOMHI HACHYEH] CITHPTH § MILEPO 38 CHCTEMATHUHOK
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JaraiibHa TA

CTPYKTYpHA i3oMepis,
CHCTEMaTHYHa  HOMEHKJIATYpa, . XIMIYHI
pnacTHeocti. BopgseBwil  3B'a30k, foro
| BIIMB Ha (I3HYHI BNACTHROCTE: CIIMPTIB.
Onepxanns  erawony. Iluimepon sk
NPeACTaRHUK  DaratoaToOMHHX  COHPTIB:
XIMIYHI BJACTHBOCTI, SIKICHA peakuis Ha
GaraToaToMHi CITHPTH.

CITHPTH?
opmynu,

CIPYKTYPHI

HO.\I!?!II\'.I'I‘;IT_V})O#O.

Pospisnamu  OAHOATOMHI  HACHMEHI  CIIMPTH  TIOMDK  IHLUMX
OKCI{T‘CHOBMiCHI{X Opl"aﬂi‘-iHHK CHNOJAYK 3a 3arankHow Ta CTPYKTYPHORK
hopMyaMu.

Buznavamu CTpyKTYpHI 130MEpH OJHOATOMHHX HACHYEHHX COMPTIB 3a
6y /10ROK0 KapOOHOBOTO JIAHIIOTA, PO3TALIYBAHHAM IJIPOKCHABHOI! IPYIIH.

Knacughixyéamu CiypTH 3@ KUIBKICTIO TIAPOKCHIBHHX TpYH: OAHO- i
DaratoaToMHi.

Crradamu  MONEKYNAPHI. CTPYKTYPHI (OPMYIH CHMPTIB; piBHAHHA
peakuii, W0 ONMHCYIOTh XIMIYHI BJIACTHBOCTI HACHYEHHX OJHOATOMHHX
crupTiB (MOBHE | yacTKOBE OKUCHEHHA, [€TiAPATALlif, B3aEMOIIf 3 IYHKHUMH
MeTanamH, rifipored rajnoresinamn, ectepudikauin), rainepony (nosue
OKMCHEHHA, B3ACMOJIA 3 MYKHUMM METANAMH, BHIIMMH HAcHYEHHMM Ta
HEHACMHYEHNMH KapOOHOBHMM KHCIOTaMH); OfCPKanHs Iilepony myKHHM
riZiponizoM (OMHIGHHAM) KHPiB; criocobu ojepkaHu eTaHony (rigpaTtamico
‘eredy, hepmeHTaTHBHUM DPOIHHAM TIHOKO3H).

Xapaxmepusysamu cxknapn i 6y10By MOIeKy/l OJIHOATOMHHUX HACWHEHHX
CIHPTIB, *"XiMiuHi  BAACTHROCTI OJIHOATOMHHX HACHYEHHX CIHPTIB |
CHepony, cnocobu olepkanHs eTaHomny.

Hopigmosamu Gi3nuni BIACTHBOCT] (TEMNEPATYPH KHIIHHA, POIYHHHICTE
¥ BOJLI) O/IHOATOMHMX HACHHCHMX CITUPTIB i BUINOBIIHUX A/IKaHiB, MeTanOy
1 eraHoNly; AKTHBHICTh OJHOATOMHMX HACHYEHHMY CIMPTIB, BOAM |
HEOPTaHiYHHX KMCNOT y peaKiisxX i3 IyxHAMEH MeTaiamu; Oyaopy i
BAACTHBOCTI 0JIHOATOMHMX HACHHEHUX cnupTin i denony.

3acmocoeysamu  3uamus s Bubopy  cnocoOy — BHABIEHHA
DaratoatoMHuMX cruprip  (B3aemonin 31 cebkoocamkenum  kynpym(ll)
T1IPOKCHIOM).

Hpoeriozyeamu xiMiuni BIacTMBOCT] OJHOATOMHMX HACHHEHHX CHMPTIB i

riuepoly Ha OCHOBl 3HaHL [P0 BAACTHBOCTI  XapakTepucTHYHHX
(hyHxIOHANBHHX) TPy,
Ofipynmosysamyt 3acTocyBaHHa  etanony  (OJepKaHHA — €TaHOBOI

KHCIOTH). Ta MeTaHony (ojepanHsa meTaHamo (dopmansaeriny) IXHiME
BIACTHBOCTAMM.

Yemanosmoeamu  NpHYHHOBO-HACHIKOBI  3B'A3KH  MDK  CKIajoM,
GyJIOBOIO, BIIACTHBOCTAMH, 3ACTOCYBAHHAM  OJHOATOMHHX HACHYEHHX
CIHPTIB i Trinepoiy.

Pobumu  6ucno6Ku  1IOAC  BNACTHBOCTEH OJIHOATOMHHMX HACHUEHEX
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CHMpPTIB |1 riiuepony Ha MiAcTaBl ixHwol Oymosu Ta npo Bynosy
O/IHOATOMHMX ~ HACHYEHMX COMPTIB 1 [iiueposy Ha  NiAcTaBl  ixHIX
BJIACTHBOCTEH T Ha OCHOBI Pe3y/BTATIB CrIOCTEPEKEHD,

Vegidommoeamu  B3aEMO3B 930K CKiagy, OYIOBM, BIACTHBOCTEN,
3aCTOCYBAHHA OJHOATOMHHX HACHYEHUX CITUPTIB 1 [IIiLEepony.

3.3.2

Meno

Gopmyna ¢enony. Cxnan ‘1 OGynosa
MOJIEKY/IH tenony;. BIIACTHBOCTI,
3ACTOCYBAHHA. ..

Craadamu  MofeKynsapHy, crpyktypuy dopmym denony: piBHAHHSA
peakiif, mo BigoOpakalOTL XiMiuHI BracTHBOCTI (eHony (peakuii 3a
VYACTIO- TAPOKCHIIBHOI FPYIH — B3aEMO/IIA 3 IYKHHMH MeTaraMu, JIyraMu);
peakilii 3a yuacTio GEH3EHOBOTO KiJbIA — B3aEMOiA 3 GPOMHOI0 BOJI0I0).

Hopigmoeamu Gynony i BIACTHBOCTI OIHOATOMHHX HACHHEHHX CITHPTIB |
denony: 3parnicts Genzeny i henony Ao peakuii 3aminienus,

Vemanosnosamu  NPHMHHOBO-HACTIAKOBL  3B'A3KH  MDK  CKIanoM,

- |- 6y10BOIO, BNACTHBOCTAMH, 3aCTOCYBAHHAM (heHOITy.

. 3acmocosysamu  3uanns s BuGopy cnocoby euapmenna Qexony
(B3aemMopnis 3 GPOMHOIO BOJOIO).
lIpocnosyeamu  XiMiudi BracTHBOCTi deHONY HAa OCHOBI 3HaHL NpoO
BJIACTHBOCTI XapaKTepucTHIHHX (PyHKIIOHILHHX ) TPYTI.
.. PoBumu sucnoexu moa0 BracTHBOCTEH (henoy Ha niactaei iloro 6ynosn
i npo Gygosy (eHony Ha niacraBi HOro BIACTHBOCTEH Ta Ha OCHOBI
pe3yJILTaTIB CIIOCTEPEKEHD.

3.3.3.

. Anpaeriam

- 3araneHa

Ta . CTPYKTYpHi -dopmyau
anpierigin.  Cknan, - Oynosa  MOLekyn
anpierigiB. ANbAerijiHa XapaKTepuCTHIHA
(pynxuionansna) rpyna, 1 BHABIEHHA,
Cucremarnyda HOMEHKAarypa 1 (pizuusi
BIACTHBOCTI anbaeriain. Nimiuni
BIIACTHBOCTI ETAHAIIO, fOTO OllepKaHIsL.

Hasusamu saranshy dopmyny Ta xapakrepueTdHy (dyHxuionansny)
rpyIly albAeriain; aibAeriii 3a CHCTEMATHHHOK HOMEHKNATYPOIO.

Pospisusamu  anbierign NOMDK IHIIMX OKCHTCHOBMICHHX OpraHiuHMX
CMOYK 33 3araNbHOI0 Ta CTPYKTYPHOIO (hopMyIaMH.

Hoschiosamu  BiumMB xapaktepucTuynol ((yHKiioHANBHOT) TPYNH Ha
¢izmyni i ximiudi  BRacTUBOCTI  anLierifiB, BOJHEROTO 3B'A3KY Ha
PO3UMHHICTh aiblaeriais; (i3uyHi BracTHBOCTI €TAHAMO Yy 3iCTaBleHH] 3
eTaHoIoM (3a Temneparypu 20-25 °C).

Hasooumu npuxiady anbieriiip; 3acTocyBaHlg eTAHANO (o[epKaHH:A
OlTOBOT KHCTIOTH).

Crradamy MOTEKYIApHi | eTpyKTYpHi opMyH ansjerifis (3a nazpamu i
saranbHuMi  QOPMYJaMn  BIAMOBIAHMX TFOMONOTIYHUX PA/IIB); pIBHAHAA
peakiiii, AKi ONHCYIOTH XiMIUHl BAACTHBOCTI eTAHAM0 (YACTKOBE OKMCHEHHA
i BIAHOBMeHHS), OJICP/KAHHA eTAHATIO (KATANITHHIOW CiApPaTalliclo CTHHY,
OKHCHEHHAM eTaHoYy).

Napaxmepuszyeamu XiMiuHI BJIACTHBOCTI eTaHamo; cl'0CoOH ONEp/KaHHA

eTaHaO (KaTam THYHOIO TUIPATALLIERD ETHHY Ta OKHCHEHHAM ETaHoNY).
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3acmocosyeamu IHAHHA )14 aufj-op‘\- cnocoby BHABIEHHA alb/CTiIiB 3d
AKICHHUMH PEaKiliAMH: BIACMOIEI0 3 AMOHIAYHHM PO3YHHOM aprentym(l)
OKCH,TY, CBIKOOCaKEHIM Kynpymill) riapokeniom.

Vemanosaoeamu  npuYHHOBO-HACTIAKOBL 3B’ A3KH
OyI0BOIO, BAACTHBOCTAMH, 3ACTOCYHBAHHAM abAeriTin.

Ipoznosyeamu xiMiuni BIACTHBOCTI anblerifiB Ha OCHOBI 3HaHb PO
BJIACTHBOCTLXAPAKTEPUCTHUHUX (PyHKLIOHANBHIX) FPYIL.

Pofumn 6ucnoéxu 1MOX0 BAACTHBOCTEH ANBIErifiB HA miacTaBi iXHBO
OynoBu i npo OyaoBy anbieriiB Ha MiAcTapi TXHIX BJACTHBOCTCH Ta Ha
OCHOBI PE3Y/ILTATIB CIHIOCTEPEHKEHD.

MIE  CKIAIOM,

3.34.

Kapbouosi kuenoiu

Xapaxtepreruana (Gynxuionanssa) rpyna

xapbonosux  kucnor. Cknax,  Oymora
MOJIGKYNT  OJIHOOCHOBHMX ~ KapBOHOBHX
KMCIOT, 3aranbha T4  CTPYKTypHa

thopMynH, cHCTeMAaTHYHAa HOMEHKIATYpa.
crpyktypra - izomepis.  Kaacudixkauis,
BJIACTHBOCTI, 3acTOCYBaHHA KapOOHOBHX
kucior. ‘Criocobu -~ ofepikants  eTaHoBOY
kueaoTH: Tlowmnpenns kapbOHOBUX KHCIOT
Y MpHpPO/II.

Haszugamu saransny GopMyay T4 XapaktepHcTHuHy (dyHkuionaibHy)
IpyIy KapGOHOBMX KMCIIOT; HACHHEHI OAHOOCHOBHI KapOOHOBI KHCJIOTH 3a
CHCTEMATHHYHOK) HOMEHKIATYpPOK; METaHOBY i €TaHOBY KHCIOTY 3a
TPHBIATLHUMM  Ha3Bamu; BHUL  kapOOHOBI  KMCIOTH:  Hacuueni —
NATEMITHHOBY, CTEAPHHOBY; HEHACHYEHY — OeTHOBY.

Hoachiosamu  BIIMB XapOOKCHILHOT IpynH #a isuuni i XiMiumi
BhacTHBoeTi  KapOOHOBHX KMCIOT, BOJHEBOro 13B's3ky Ha  (izuui
RIACTHROCT] KApDOHOBHX KHCIOT.

Kracugixyeamu xapGonosi kneaoTy 3a Oy10B010 KapbOHOBOTO NaHIOra
(nacuueni, HeHacuueHi), KifbKicTio KapGoKCHabHHX rpyn (04HO-, JBOX-
ocHOBHI) i KinbkicTro atomie KapGory B ixXHIX Monekynax (Rukui, Buii).

Busnauamu cYpykTypHi i30MEpH HACHHEHHX OJHOOCHOBHEX KapOOHOBMX
KHCIIOT.

Crradamu MONEKYIspHi i eTpykTypi OPMY/IH HACHUECHUX OJIHO OCHOB-
HHX KapOOHOBMX KMCIOT 33 Ha3Bami 1 3aranbHoio Gopmynoo; dopmyin
CTPYKTYPHMX 130MEpiB HACHYEHHX OJHOOCHOBHHX KapBOHOBHX KHCIOT]
PIBHARHA peaiifi, wo BLIOGpakaloTh Ximiumi BlacTHBOCTI KapbGoHOBHX
KHCNOT (BIa€MOAIS 3 AKTHBHAMM METajaMH, JYTaMH, COJAMM; €cTepi-
thikauis); ofepKania eTaHOBOT KMCAOTH (OKHCHEHHAM eTAHAIIO, ETaHoY ).

Xapaxmepuzyeamy  XIMIYHI  BIIACTMBOCTI  HacHYEHHX OJHOOCHOBHHX
KapBOHOBUX KHCIIOT, ¢OcOOH OTEPRKAHHA ETAHOBOT KHCIOTH.

Obipynmogysamu  3ATHICTE  HUAKMMX  HACHYEHHX  OJIHOOCHOBHHX
KapBOHOBEX KMCHOT J10 eNleKTpoliTHuHOl Aicottiatlii Ta mif Ha iHAMKaTopH B
PO3UHHAX. -

acmocogyeamu 3nauns Juisi BuGopy criocoly BUARIEHHA KapOOHOBHX
KHCJIOT.

HMopisniosamu Hismani BIACTHBOCT] (TEMNEPATYPH KUTIHHS, PO3UMHHICTH
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Y BOMI) HACHYCHHX OAHOOCHOBHHX KapOOHOBHX KHCIOT Ta BLAMOBIAHMX

ANBAErB 1 OMHOATOMHHX HACHUEHHX CIOHPTIB, KHCIOTHI BNAcTHBOCTI
| KapDOHOBRMX KMCIOT ¥ MEMKAX FOMONOITYHOr0 Pajly, 4 TAKOM ¥ 3ICTABACHHI 13

cnupramy, GeHONOM | HEOPraHIHHUMH KHCIIOTAMH.

Yemanoenosamu  NPHUNHOBO-HACHIAKOBI  3B'A3KH MK CKIazaoM,
CHEKTPOHHOK DYA0BOK MOMEKYIL, (MI3HMYHHMH | XIMIYHHMH BIACTHBOCTAMH
O/IHOOOCHOBHHX KapDOHOBHX KHCTOT; 3B'A3KH MiX OKCHTEHOBMIiCHHMH
OpPraHiyHHMH CIONYKaMH.

. Hpoenosyeamu XiMiMHI' BIaCTHBOCTI OJIHOOCHOBHHX KapGOHOBHX KHCIOT
Ha OCHOBI PO3YMIHHA BIACTHBOCTEH KapOOKCHIBHOT TIpynu Ta KpaTHHX
38’ A3KiB Mix atomamu KapGony: 0coGnuBi XiMiuHi BIACTHBOCTI METAHOBOT
KHCAOTH (3AATHICTE /10 OKMCHEHHS — B3A€MOIA 3 AMOHIAYMHUM PO3UMHOM

apredtym(l) okenay, esixoocamkenum Kynpym(ll) rigpokcuiom).

Pobumu - auchogky 1010 BIACTHBOCTEH OJHOOCHOBHUX KapOOHOBMX
KHCJIOT Ha Higerasi 1XHbBOT Oy108H i npo 0y10BY OJHOOCHOBHHX KapBOHOBHX
KHCJIOT Ha TIJICTaBl IXHIX BIACTHBOCTEH Ta Ha OCHOBI pe3yibTaTiB
CIOCTEPEIKEHD.

33.5:

Ecrepu. Kupn -

JarainsHa Ta CTPYKTYPHI (IOPMYIH ecTepis;
Gynosa - monexyn, CHCTEMATHYHA
HOMEHK/IaTypa,  CIPYKTYpHa  i30Mepid,

diznuni saactupocti. Iigponis ecrepis,.

3acrocyBaHHs 1X. Aupu sk npeacTaBHHKN
ecrepis. Knacudikanis xupis, ixai xiMiani
BJIACTHBOCTI, 3acTocyBaHHA. Mua.

Hasusamu saransHy GopMyy ecTepis; €cTepH 3a CHCTEMaTHYHOIO
HOMEHKJIATYPOI).

Buswawamu  cTpykTypHi  i3oMepy  ecTepiB  KapDOHOBHX  KHCIOT;
CIPYKTYPHI OpMYNH JKHPIB (TpHNAILMITATY. TPHCTEApATy, TPHONEATY);
Gopmynu conell maIbMITHHOBOT | CTEAPUHGBOT KHCJOT.

Hagooumu npuxtadu ecTepiB; NOWIHPEHHS ecTepiB y NpUPOi Ta
XapyOBHX MPOXYKTAX.

Knacughixyeamu »UpH HA TBAPHHHI | POCTHHHI; TBEPAI 1 PLIKI; IIPUPOIHI
1 WTyyHi.

Pospisnsmu 3a CKkNanoM HacHueHl H HEHacHueHi, TBepdi B piuwi,
HPHPOIHI | TIPOTEHI30BAH] AKHPH: MHJIA; Peakill ecrepupikanii.

Crnadamu  pIBHAHHA — peakuifi  yTBOpeHHs  ecTepis  (peakilier
ectepuixauii) i IXHbOro rijponisy; piBHAHHS peakuiil, Aki BigobpakaioTs
BIIACTHBOCTI JKHPIB (NyMHUH MAPOIN3, TLAPYBanHa).

lopisniosamu 6ya0BY 1 GizndH] BAACTHBOCTI HACHYEHUX OJHOOCHOBHHX
KapbOHOBHX KHCIOT i eCTCpiB.

Yemanosniweamu  NPHYHHOBO-HACHIAKOBL 3B A3KH MK
OyNI0BOIO MOJIEKYJI, BAACTHBOCTAMH Ta 3aCTOCYBAHHAM KHPIB.

Jacmocogyeamu. snanus s sudopy cnocody BHABIEHHA HEHACHYCHHX

LAKHX AHPIB (B3aEMOJTIA 3 OPOMHOIO BOJIOO).

CKMaaomM.
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Xapaxmepusyeamu cKaajl | XiMiYHi BIACTHROCTT €CTEPIB, HKHPIB.

Pobumu eucnoéku MO0 BIACTHBOCTEH ecTepis 1 Kupie Ha nigcrasi
ixusol Gynoem Ta mpo OynoBy ecrepis | JKMpiR Ha nifcTai IXHix
BIIACTHROCTE T4 HA OCHOBI Pe3yIbTaTiB CHOCTEPEKEHb.

rpyna aminis, i Gynosa. Knacudixauis
amidis.  ByjoBa  Monekyn  aMiHiB.
Cucremariyina HOMEHKIATYpa
HAHIPOCTIIUNX 3a CKNALOM CHONYK. AMikn
AK opraniuni ocHosn. XiMiuni snactusocti
MeTanaminy, anitiny. Onepxanua anininy.

3.36 Byriesoan Knacndixauis BYINICBO/IB. Cknan, Pospiznamy MOHO-, [IW- Ta TOJCAXAPUIH.
MOJeRyIapHi thopmyn - IIOKO3H, MMoscuiosamu BNvE xapaktepuctiysux (pyHkuionaneHux) rpyn Ha
caxaposu, — KpOXMamo . i uemonosu. | diznumi i XiMiuHi BIaCTHBOCTI [IOKO3H.
Crpykrypaa dopMyna Biakputol gopmu Hagooumu npuxiaou ByrneBoiB 1 IXHI TPHBIATEHI HA3BH; 3CTOCYBAHHS
MOJIEKYJIH TIIOKO3H. XIMIMHI BAACTHBOCTI | MIIOKOZH, KpoXMamo (BUPOBHHIITBO eTanosy), MOuMpeHHs BYITIEBOIB ¥
[JIIOKO3H. YTBOPEHHSA TJIOKO3H B NPHPOJI. | PHPOI i XapuOBHX MPOAYKTaX.
Kpoxmane 1 wuemonosa — MpupoaHi Crnadamu MonexynapHy i cTpYKTYpHY dopmyny BiakpuToi ¢opmu rmo-
nonimepu. Tifponiz caxapoau, KPoXMamo i | ko3u, MolekyIspHi (GOPMYIIM caXaposn, KPOXMAMIO | HENIONo3H; PiBHAHHS
tenono3n, SIKicHi peakilii ns BU3HAYCHNHA | peakiii, 1o Biao6pamaoTh XiMIUAI BIACTHBOCTI IIIOKO3H (NOBHE i HaCTKO-
FIIOKOZM | KPOXMAmo: 3acTOCYBAHHA | Be OKMCHEHHs, BIJIHOBJICHHS BOAHEM, CIIMPTOBE TAa MONOYHOKHMCIE DpOJIiH-
BYTJICBOIIB, IXHs Hionoriuba poib 1HA); CAXAapo3u, KPOXMaTO 1 UeMoNno3u (MOneKyIapHi PiBHAHHA riaponisy),
- - : pOTOCHHTESY, YTROPEHHS CAXAPO3H, KPOXMAIIO 1 LEI0I031 Y NPHPOIL.
Iopieniosamu KpoXMalk 1 LEMoN03y 3a CKIAJ0M | BIaCTHBOCTAMH.
2 3acmocosyeamu 3uanns juis Bubopy crocoby BUABIEHHA TIOK03M (B3ae-
= MOJiA 3 amoriaunuM posariom aprentym(l) okenay, peakuii 3i cpixoocan-
seHum Kynpym(IDriapokenaom) 1 Kpoxmamo (B3aeMoia 3 Hoaom).
Xapaxmepuzysamu XiMiuHi BIaCTHBOCTI BYTTIEBOIIB.
Pofiumu eucro6xy Moo BIACTHBOCTEH BYINEBOAIR Ha MificTaBi IXHBOT
Gynosu i npo GyaoBy BYrJI€BOAIB Ha MifcrTasi iXHIX BAACTHBOCTEH Ta Ha
- OCHOBi pe3yJIbTaTiB CIIOCTePEKEHD.
[pozrozygamu XiMiMHI BAACTHBOCTI BYTJIEBOAIB Ha OCHOBI 3HaHbL I1PO
BIACTHBOCTI XapakTepucTuunnx ((DYHKIIOHANBHEX) TPy,
3.4. HirporesoBMicHi oprafituHi cnojaykH
34.1. AMinn XapakTepucTysa (pyuxuionansna) Hazusamu sarameny (popmyiy Ta xapakrepuctiany ((ynxuionanbiy)

rpYILy amiHiB; IEPBHHHI AMIHH 34 CHCTEMATHIHOK HOMEHKIATYPOIO.
Hasodumu npuxiadu aminin.
Knacughixysamu aminu 3a OyaoBoio kapGoHOBOIO Nanmiora (HacHueni,
aApoOMaTH4HI).
Hopigniosamu 0CHOBHI BAACTHBOCTI AMOHIAKY, METAHAMIHY T4 aHiNiHY.
Crradamu MONEKYIAPHi Ta CTPYKTYpPHI (GOPMYIH aMiHIB 33 HA3BAMH i
3arankHUMH  (POpPMYJIaMH; PIBHSAHHA DCakuii, $Ki ONMMHCYIOTHL  XiMIMHI
BIIACTHBOCTI MeTaHaMIHY (ropiHHA, B3aEMOIIS 3 BOAOKY i XJIOPHOHOIO
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KHCIIOTOIO), aHiiHYy (B3AEMOIS 3 XN0PHAHOIO KHENIOTO0, BPOMHOIO BOJIOIO)
TA ONepKAHHS AHINTHY (BIAHOBACHHAM HITPOGEHICHY ).
- Xapaxmepusysamu XiMiuHi BAACTUBOCTI MeTaHaMiny, anininy.
Vemanoemosamu — NPEYMHHOBO-HACHIIKOBL  3B'A3KH  MIK
Oy/10B0IO, BIACTHBOCTAMH HACHHEHUX 1 ADOMATHHHMX aMiHIB.
Obrpynmosyeamu OCHOBHI BIACTHBOCTI HACHUEHHX aMiHIB Ta aHidiHY;
nocnabnenns OCHOBHMX BIACTHROCTEH 1 36iNblICHHS peakuliiHOT 31aTHOCTI
aHiNiHY B peakLifax 3aMilleH s,
Potumu gucnosku Npo BAACTMBOCTI aMiHis Ha ocHosl Oynou TXHIX
MOJIEKy/1 i Tpo BYJ0BY MOJEKYJl aMiHiB Ha OCHOBI IXHIX BiacTHmocTel Ta
PE3YITBTATIB CIOCTEPEKEHD.

CKIIALOM,

342 AMIHOKHCIIOTH Ckrnan | OyzoBa Mojekyn, 3arafbHi i Haszugamu 3aranssy GopMyiy Ta xapakrepucrnuui (hyHkuionanbHi)
CTPYKTYPHI opMyiH,  XApaKTePHCTHYHI | FPYTIH aMiHOKHCIIOT; aMiHOKHMCIOTH 3a CHCTEMATHYHOK HOMEHK/IATYPOLO.
(pynkuionansni) rpynu, cucremarnyna | - Hoscwioeamu ampoTepHICTh aMIHOKMCIOT; 3MICT MOHATH: MENTHAHA
HOMEHK/IaTypa. Tonstrs 1po | rpyna, JUIentui, ToninenTuil.
amdpotepricts  amidokuenor.  XiMiuni |- Ckradamu MONEKYNSspHi Ta CTPYKTYpHI (OPMY/IM aMIHOKHMCIOT 3a
BIACTHROCTI  AMIHOETAHOBOT -~ KMCHOTH. | HasgaMm 1 saraneHumu QopMynaMu; pIBHAHHS peaxniil, #ki ONMCYIOTH
{lentuana rpyna. Tlenmuim. Bionoriuna | xiMiusi - BlacTBOCTI  amiHOeTAHOBOI KMCJIOTH  (B3aeMojis 3 Harpiid
POiIb @MIHOKHCIIOT —"7 77 = o “I1APOKCHIOM; XJIOPHAHOK KHCIOTOI, YTBOPEHHA JAHIENTHILY).
Hopisuoeamu 3a GymoBOO MOJNEKYJ | XiMIMHMMM BAACTHBOCTAMA
(AMIHOKHCII0TH 3 KapOOHOBHMH KHCJIOTAMM Ta aMiHaMM,
Mpocuozyeamu  XiMiupi  BIACTHBOCTI  AMIHOKHCIOT,  3YMOBICHI
ocobnuBocTaMu GyA0BH TXHIX MONEKY. -
Xapaxmepuzyeamu XIMiuHi BIaCTHROCTI aMiHOCTAHOBOT KMC/IOTH.
Vemanoemogamy  NPUUHHOBO-HACHIAKOBI  3B'A3KM  MIK  CKIaioM,
OyI0BOIO, BIACTHBOCTAMH aMIHOKHCIIOT.
Pofumu eucnoexu Npo BAACTHBOCTI amiHOKMCIOT HAa ocHoBi BynoBu
IXHIX MOJIEKYIT | Tpo Oy10BY aMIHOKHCIOT Ha OCHOBI IXHIX BIACTHBOCTEH Ta
e3YJIBTATIB CHOCTEPEIKEHD.
3.4.3. binku BilkH AK BHCOKOMOMEKYJSAPHI CIONYKH, Xapaxmepusyeamu — npouech  rigponisy,  JeHatypauii  Ginkis.
ixua Gynosa, sactocypanns, Jlenatypauia | 3acmocosysamu  smamns  ana  subopy  cnocoby  BHABNeHHs  Ginkis

i rigponis Oinkis. Konboposi peakiiii Ha
Binkn

(xkcanronporeinopa Ta GiypeTora peaxuii).
Vemanoeuosamu  pHUMHOBO-HACTIAKOBI
Oy /108010, BAACTHBOCTAMA GLIKiB.
Pobumu sucroeku npo BracTMBOCTi GiNKiE Ha ocHoBi GymoBd iXHiX
MOJEKyYST | po 6yA0By OinKiB Ha OCHOBI IXHIX BJAACTHBOCTEH Ta pe3y/ibraTis

B’ A3KH MDK  CKIAoM,

CIIOCTEPEHCHE.
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3.5. CunveTHuni BHCOKOMOJEKY/ISIPHI pedoBsunn i noaiMepHi matTepiain ua ix ocuosi

CHHTETHYHI BHCOKOMOIEKy/IapHi pedosunn. [Monimepun. Peakuii Hoscnosamu  cyTh - NOHATTS  ModiMep;  peakiiii  nonimepusauii i

noniMepuaanii i nonikonnencauii. [Inactmacn. Kayaykw, ryma. | nonikoliescanii ak cnocodin oepixanHs nojiMepis,

CunrerHuni  BoNOKHA: (i3HuHl  BIACTHBOCTI 1 3aCTOCYBAHMA. Knacugbixysamu noniMepu 3a crocoboM ofepianna: NPUPONHI, WTy1Hi,

Haiinomupenitni nomiMepr Ta cfepd IXHBOTO BHKOPHCTAHHA. | CUHTETHUHI.

FHaueHHs NPUPOHKX | CHHTETHYHHX T[ONIMEPHHX OpPIaHivyHuX Hagodumu npuxaadu CHHTETHMHUX BHCOKOMONEKYJIAPHHX PEYOBHH |

CITOMTYK. : : noiMepHHX Matepianis Ha ixHiit OcHOBI; piBHSHb peakuiil nofiMepusanii i
notikoHencallii. '

Pospisnamu  peaxiii noniMepuzauii 1 nonikosaeHcauii; MiacTMacH,
Kay4yKH, TYMY Ta CHHTETH4HI BOJOKHA.

ITopigosamu NPAPOZHL, IITYUHI | CHHTETHYH] BOJIOKHA, NIACTMACH.

Cinadamu  piBHAHHA  peakuiii  nomiMepusauii 3 YTBOPEHHAM |
HABaXCIHBIIHX [TOMIMEPIB (NOTIETHIEHY, TOMNPONineHy, MOJICTHPENY,
noAiXI0POBIHiNY, nomiTeTpadIyopoeTHieHy); peakuili nojikonnencauii 3
YTBOPEHHSM /N~ | TPUTIENITH]TIB.

- Jacmocoeysamu IMANNA NPO BAACTHBOCTI NONIETHICHY: BiAHOWEHHS [0
HArpiBaHHs, PO3YMHIB KHCAOT, JYriB y KOHTEKCTI WMOro 3HaveHHs B
CYCHUILHOMY rocrnoaapeTei, nobyTi.

Vemanosmosamu — NpHUMHOBO-HACTINKOBI  3B7A3KM MUK CKIAnOM,
Gy/10B010, BIACTHBOCTAMH TA 3aCTOCYBAHHSAM MONIMEPIB.

Obrpyumosysamu 3aCTOCYBAHHA [OMIMEPIB, 30KpeMa NnoJieTHIeny, Horo
BACTHBOCTAMH. T4 3HAYEHHSA NOKIMEPIB Y CTBOPEHH] HOBHX MaTepialis.

Pofumy guctosku 110 BIACTHBOCTI N0jiMepIB Ha OcHOBI OY10BK iXHIX
monekyn i npo OymoBy noniMepis Ha OCHOBI iXHIX BiacTHBOCTEH Ta
Pe3YIILTATIB CIOCTEPEIKEHD.

3.6. YVaarajibHenust 3HaAHL (PO 0Pradivni cnoaysn

VCTAHOBNCHHA TEHETHUHMX 3B A3KIB MK DI3HHMM  Kllacamu Toscniosamu npuauHK GaraTOMaHi THOCT] OPraHiMHUX PEHOBHH.
OpraHivHuX CNoayK y Hasodumu npuxiqou TOMONOTIB T4 i30MepiB; CHONYK i3 HPOCTHMM i
KpaTHHMH 3B 93KAMM; i3 PI3HUMH XapakTepHcTHIHHME (DyHKIIOHATLHHMI)
TpylaMH.

Pospisuamu opranidfi CMONYKH 33 HAIGKHICTIO [0 BIANOBIAHAX
FOMOJIOTIHHHX PSIIB.

Crnadanu PIBHAHKA peakiliii — B3AEMONEPETBOPEHE OPraHiuHuX CIOIYK
Pi3HHX KT4CiB.

Iopisniosamu XiMiuni BIACTHBOCTI OPraHiuHHX CHOJIYK Pi3HUX K1acis,

Vemarosmosamu 38 83K MK CKJIAAOM 1 XIMIVHHMH BIACTHBOCTAMH
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OPrasiuHMX CHOAYK PI3HMX Kiacis; MDK OVI0BOK MOJIEKYN OprasidHmnx
CHOAYK Ta TX #ATHICTIO BCTYNATH B PEaKuii NEBHOIO THMY; MK Kiacamu
OPraHiyHuX CIoNyK.

Obipyumoayeamu BUKOPHCTAHHA OPTaHiYHHX CHONYK 3A/EKHO B IXHIX
BIACTHBOCTEN; 3HAYEHHS OPraHiyHAX pEeYOBHH Y CTBOPEHHI HOBHMX
Marepianis.

4. Oduucaenusn B Ximii

4.1. | Possasysanus zagay | Qopmynu  ana.  obuMcienHs  KiNbKoCTI Yemanosnosamu ximiany (GopMyily CHOIYKH 38 MACOBUMH 9acTKaMu
3a XiIMIMHHMH PEeYOBHHH, KUIBKOCTI YaCTHHOK Y MeBHiil | eleMeHTiB, .au0 BXOOATH [0 T CKIamy; 3a 3araibHOR  (HOpPMYIIOI0
thopMmynamu i Ha KUIBKOCTI ~ PEHMOBMHM, MAacoBOi YacTKH | FOMONOTIMHOIO PALY Ta IyCTHHOIO 260 BiIHOCHOIO TYCTHHOI.
BUBEJICHHA (DOPMYJIM | eleMeHTa B CHOYH, BIAHOCHOT TYCTHH! O6uucmosamu BIIHOCHY MOJIEKY/ISPHY T4 MOJSPHY MAcH PEYOBHHH;
CHONYKH rasy, BHBEACHHA (OpMYyIH crHoAyKM 3a | KUIBKICTE YACTHHOK (aTOMIB, MOJIEKYIT, HOHIB) ¥ MEBHIH KiNbKOCTI PEHOBHHH,
MACOBHMH YACTKAMH EIIEMEHTIB | Maci pedosuHn, 06’emi rasy; Macy ta of’eM JaHOi KiILKOCTI peuOBHHHM |
3 e : KLBKICTE PEUOBHHH 33 BIIOMOIO Macor Ta of'emMom; 00’em navol macH adbo
KiIBKOCTi PEYOBMHM ra3y 3a H. Y.; BIAHOCHY I'YCTHHY rasy 3a iHIIHM ra3oM.
4.2 Bupamenus GopMyimn s obuMCIEHHS  MacoBOT Ofuucmosamu Macosi Ta 06’ emMHi (11 ra3iB) YacTKH PEYOBHH Y cyMitui;
KinbkicHoro cknany | (06'eMHOT) HACTKH KOMMOHEHTA B CYMIll, | MACOBY 4YACTKY €leMEHTa y Cnojyui 3a ii (GOpMyJIoK; MAacH eleMeHTa B
po3uHHY (CyMmirmi) MACOBOI HACTKH PO34MHEHOT PEYOBHHH. ‘CKNaAHIH peyOBHHI 32 HOr0 MACOBOIO YACTKOI; MAacOBY HacTKy Po3MHHEHO!
: pedoBMHH B po3umHi; Macy (00’eM) posdMHY Ta PO3IUMHHMKA; Macy
PO3UHHEHOT PEYOBHHH.
4.3. | Posp'maypanns zanay. | AArOpHTMH  po3B'S3yBaHHA  3adad  3a Vemanosniceamu Ximiuny GopMyny pedoBHHE 3a Macoro, 00°emom abo
38 PIBHAHHAMH PIBHAHHAM  PeaKilii; BIAHOCHMIA BHXIJl | KITBKICTIO peMOBHHN peareHTiB abo nMpoayKTis peakiil.

peaxuit

TPOJIYKTY peaxuii

Ofuucmoeamu 3a PIBHAHHAM XIMIMHOT peakuii KUILKICTh PEUOBHHM, Macy
Ta of’eM razy (H.y.) abo KiIBKiCTE pPeEHOBHHM peareHTy/MpoayKTy 3a
BIIOMOIO  KIJIBKICTIO PeuOBHHM, Macoio, of’eMOoM (Ui rasy) iHIIOrO 3
peareHTiB/MPoAYKTIB; 3a PIBHAHHAMH PEAKIif 3 BHKOPUCTAHHAM PO34HHIB i3
NEBHOIO MACOBOIO YACTKOK PO3UWHEHOT PeHOBMHM; BIJIHOCHHH BHXIA
HNPOAYKTY peakii; KiBKICTR pedoBHHHM, Mmacy abo ob’eM npoaykry 3a
PIBHAHHAM XIMIYHOI peakilil, SKII0 OJHH i3 PEAreHTIB BIATO B HAJUTHIIKY;
00'eEMIHX BiIHOWIEHD ra3iB 38 XiMIMHHMH PIBHAHHAMH; KiTBKOCTI peHOBHHH,
macy abo 06’eMy 3a KinbKiCTIO pevoBuHH, Macorw abo ob’eMOM pearenty,
IO MICTHTL MEBHY YACTKY AOMIILOK.

Paze'azyeamu  kombinosaHl 3ajadi
ANTOPHUTMIR),

(noenHanus He Oinblle JBOX
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VYMOBHI MTO3HAYEHHS: «p» — pe4OBHHA po34KHHa (po3unkHicTb Oinbwe | 1 peyoBunn y 100 r Boau),

«M» — PEe4OBHHA MAJIOpo3YnHHA (po3unHHicTh — BiA 1 20 0,001 ry 100 1 BoaAw);

«H» — PEYOBHHA IPAKTHYHO HeposunHHa (pozunnHicTs — Meniue 0,001 ry 100 r Boan);
«—» — PEYOBHHA HE ICHYE;

«#t» — pedOBHHA ICHYE, ajle pearye 3 BOJ010; i PO3UHHHICTH BH3HAYHTH HE MOXKHA.

Psijx akTHBHOCTI MeTaJliB

Li, K, Ba, Ca, Na, Mg, Al, Mn, Zn, Fe, Ni, Sn, Pb (Hz) Cu, Ag, Hg, Pt, Au




Haiinomupenimi HA3BH Ta CKJIAQ1eAKHX HEOPTaHiHHX PeOBHH, cymiueii Ta minepanis

Haiinowmpenima naisa pevosuin abo
cymiuli

Ximiuna dopmyna peuesHny abo
KOMMOHEHTa (KOMIOHEHTIR) CyMiLti

Haiinommpeniiia Hasga pedoBuHH ato
cyMii

Ximiuna hopmyna pedosuuu adbo
KOMTIOHEHTA (KOMITOHEHTIB) cymiLi

kyxonua (kam'sHa) cilb

NaCl

CIpKOLONIEHE

HaS

KayCcTHMHA COZla NaOH CIpUHCTHI ra3 S0:

Ka/bLIMHOBAHA COMA Na;COy yaHHi ras co

KpHCTANIYHA coaa Na;CO+10H:0 3Bece/IAtounii ra3 N:0

nuTHA (xapuoBa) cona NaHCO; NipuT FeS: |
HaTpiiiHa cenitpa NaNOs; MiIHMiT Kynopoc CuS0, - 5H0

kaniiina cenitpa KNO; 3ani3HHil kynopoc FeSO, - TH0

aMiauna cenitpa NH:NO; nepekue Bo/HI0 H10; (poanuii po3unH)
HAWATHP NH,Cl HoIHa HACTOAHKA 15 (cnupToBRii po3uNH)
néram Ka:COs HALIATHPHHI CITHPT, aMOHIAYHA BOIA NHi (Boannit po3uHH)
Kpeiila. MapMyp, BanHak, KalbluT CaCOs PO3UHHHE CKIIO Na;Si0y

HEIALIEHE BAIHO CaD KpeMHIil (HaNIBNPOBIIHIK) Si

raireHe Banto Ca(OH): KBApL, KBApLEBHHl MicoK Si0;

BalnHAHA BOJA Ca(OH); (soaHHi po3uuH) CKJIO (BiKOHHE) Nay0 + Ca0 - 6510,
KOPYHI Al:Oy X/10pHa BOjlA Cl; (BoAHHIT PO34HH)
0JIeYM pozunn SO3 y HaS04 GpomHa Bojia Br: (BoaHHH pO3YHH)
rine CaS0, - 2H;0 Heprojerora cinb KCIOs

aneBacrp CaS04 - 1/2 H:0 Mapramiiska KMnO4

CYXHIi nia CO, (TBepaHii} kanbLiH Kapdin CaCy

Hajinomupenimi HA3BH Ta CKJA/ IeSIKHX OPraHiiHHX Pe4OBHH T2 cymimen

Haiinouspeniwa naisa pevosnuu abo

Ximiuna opmyna

Haiinowspeniwa Ha3sa peqoBHHH

Ximiuna gopmyna

cymimi
DonothHuii ras, pyAHHKOBHI a3 CHa kapOo/ioBa KMCAOTa CeH<OH
i300yTan (CH3CHCH; MYPallHHA KHCAOTa HCOOH
300KTaH (CH3):CCH2CH(CHa), OLTOBA KMCNOTA, aUeTaTHA KHEI0Ta CH;COOH
isonpen CH;=C(CH3)CH=CH: MOJIOUHA KHCI0Ta CH,CH(OH)COOH
xiopodopm CHCly L1ABAEBRA KHCA0TA HOOC-COOH
Biniaxiopuy CH,=CHCI FAIOKOHOBA KHCIOTA HOCH(CHOH):COOH
METHIOBHI CITHPT, NepeBHHI CHPT CHyOH copbir HOCH:(CHOH),CH-OH
CTHAOBHH CIUPT, BUHHKI CIHPT C;HsOH R NH>CH:COOH
MY paluMHHii anbaeriz, opmaibaeriia HCHO anaHin CH;CH(NH2)COOH
dopmanin | 36-37% pozunn HCHO KIITKOBHHA (CsHigOs)a




KPUTEPII OLIHIOBAHHSI PE3YJILTATIB CIIIBBECIIUA

Koxen abitypieHT camocriiiHo oGupae Oiner, skuil MIiCTUTH TpM 3anuTaHHs (3asaauns). Jlis
NiJIrOTOBKM JI0 BiANOBiAlI Ha mUTaHHS Outery Hajzaerbes 60 xBuamH. Unenamu ek3ameHauiiinoi komicii
3aCIYXOBYEThCS YCHA BIANOBiAb albiTypieHTa, 3a KOKHHM NHUTaHHAM OKpeMmo. IlizcymkoBa ouiHka
BUCTABJIAETLCSA 3a BCl TPH mUTaHHA Oinery y 12-GanbHiii mkami 3a kpurepismu noxatka 1. Tlepesenenns
pesyabTaTiB cniBOecian 3 12-OanbHol wKaau ouiHtoBaHHs y mikany 100-200 GaniB 3ailicHIOETBCS 3MiHO
noaarka 2.

Jonarox 1
12-
DasnbHa BucrapaseTscs BIANOBIIHA OLIIHKA, SKIIO BCTYNHHK:
1rKasa
| 6a Berynuuk posnizHae feski XiMiuHi 06°exTu (XiMidHI CUMBOJIM, (DOPMYIIH, SIBUILA, TOCY/] TOLIO) 1

Ha3uBac 1X (Ha MOOYTOBOMY piBHI)
2 Oanu |BeTynHuK onMeye aeski XiMidHi 00’ €KTH 3a NEBHUMH O3HAKAMHU
Berynnuk mMae gparmMeHTapHi ySBICHHS 3 IIpeJIMETa BUBYESHHS 1 111/ KEPIBHMLITBOM BYMTE1s |
MO’KE BUITBOPHTH OKpeMi HOro 4acTHHU
Berynauk BiaTBoproe eski pakTH, M0 CTOCYIOTHCS XiMIYHUX CITOJIYK 1 SBHII, CKJIANAE 3
JIONOMOT'OK0 BUMTEIIsS CKOPOUEHY YMOBY 3a/1adi
BeTynHuK BIATBOPIOE OKPEMi YaCTHHH HABYAILHOI'O MaTepiaiy, 1a€ BU3HAYEHHS OCHOBHHX
MOHATE, CAMOCTIHHO CKJIAJIA€ i 3aIIHCYE CKOPOYEHY YMOBY 3ajiadi
BerynHuK nocaiioBHO BIATBOPIOE 3HAYHY YaCTHHY HABYAILHOIO MaTepiaiy, poOuTh
00YHMCIIEHHS 32 TOTOBOK (hOPMYJIIOIO
BcTynHuK BIATBOPIOE HABYaNbHUH MaTepia, HABOUTH NPUKJIAIH, 3 JOIMOMOIOI0 BUMTEIs
MOPIBHIOE XiMi4HI 00’ €KTH, HABOAMTH PiBHSHHS peakiliii 3a yMOBOIO 3a1a4i
BeTynmHuk 10orivHo BiATBOPIOE (DaKTHIHHH | TEOPETHUHHMIT HABYAILHUI MaTepiall, 3aCTOCOBYE
8 OauliB 3HAHHA B CTAaHIAPTHUX YMOBAX, MOPIiBHIOE, KJIacH(Dikye XiMiuHi 00’ €KTH, poOUTH 00UYKCIIEHHS 3a
IBHAHHAM PEaKLlii, 3 JIONOMOrol0 BUMTEs PO3B'a3ye 3a1a4i
BerynHuk Bososiie 3HaHHAMH OCHOBOTIONOKHUX XIMIYHUX Teopiil 1 (paKTiB, HABOAWTD MPHUKIIA/IH
9 GamiB [Ha MIATBEPUKEHHS 11LOT'0, aHAi3ye iH(OpMAaLii0, pOOUTH BUCHOBKH, HABOJAUTH NOTPiOHI
(opMyIIMpedOBUH i PIBHAHHS peakiliif; po3B’s3ye 3a/1aui, KOPHCTYIOUHCH AITOPHTMOM
10 BerynHuk BOJl('),[liC HaBYAILHUM MartepiagoM i 3CTOCOBYE 3HAHHA Ha npaicmui. y3arabHioe i
cHcTeMaTH3ye iHdopMallito, poOUTe apryMeHTOBaHI BUCHOBKH, CAMOCTIHHO HABOJIMTS i
BHKOPUCTOBYE HEOOXIHI (POPMYJIH JUls pO3B'SI3yBaHHs 3ajiay
BeTynnuk Boso1i€ 3aCBOEHHMH 3HAHHAMH | BAKOPHCTOBYE X y HECTAHAAPTHUX CHTYaIlisiX,

11 |BCTaHOBIIOE 3B SA3KH MIXK SIBHLIAMM; CAMOCTIHHO 3HAXO/IUTh, OLIHIOE | BAKOPUCTOBYE
OaniB [iHdOPMALLIO 3 PI3HHX IPKEPEJT 3TiAHO 3 MOCTABICHUM 3aBJIaHHsIM; POOUTh Y3araabHIOBAIbHI
BUCHOBKH, CAMOCTIHHO po3B'A3ye 3aaa4i, JopMyIItoe BiamoBii
BeTynHMK Mae CHCTeMHI 3HAHHS 3 PeMeTa, apryMeHTOBAHO BUKOPHCTOBYE iX, Y TOMY YHCIIi B

12 [npoGieMHHX CHTYalliSX; aHalli3ye A01aTKOBY iHPOPMALIO; CAMOCTIHHO OLIHIOE SBUILLA,
OaniB |[npuiiMae pillleHHs, BUCIIOBIIIOE CY/UKEHHS, 0B’ S3aH1 3 PeYOBHHAMH Ta iX [IEPETBOPEHHIMM,
CaMOCTIHHO aHajli3ye Ta po3B'S3ye 3a/a4i palioHAILHHM CIOCOOOM

4 6anun

5 baiiB

6 Dams

7 bamiB

Oame




JlonaTtoxk 2
TABJIUIIS

ITepeBenenns pesyabraris cnisdecian 3 12-6aapHoi mKkamm
ouinoBanus y mwkajay 100-200 6axais
12-HasibHa miKaja I kamaa 100-200 6anais
100
105
110
120
130
140
150
160
170
180
190
200
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