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ITporpama 30BHINIHLOTO HE3AJ1e5KHOr0 OLIHIOBAHHS 3 XiMiT

ITporpama npu3Hayesa Juis POBEIEHHs 30BHILIHBOI0 HE3AIEKHOrO OLIHIOBAHHA 3 XiMii noynHawyu 3 2020 poky.

I'0JIOBHOIO METOIO MPOBEICHHS 30BHINIHLOTO HE3ANEKHOTO OUIHIOBAHHA ¢ 00'€KTHBHE Ta Heynepe/ykeHe OUIHIOBaHHS piBHS
HABYAIBHHX JIOCATHEHb 0CI0, AKI 3aKiHYMIIM 3aK/Ial 3araibHoi Cepe/iHbOi OCBITH | BUABHIM OaXKaHHs BCTYNMUTH 110 3aKJay BHUIOL
ocBiTH YKpaiuu.

3oBHilIHE He3anexkHe OIHIOBAHHA 3aNpOBAKEHO 3 MeTOI0 3abesnedeHHs KOHCTHTYLIHHOrO mpasa rpoMaisH Ha PiBHHH
JIOCTYI 10 BHILOT OCBITH.

30BHILIHE He3ameKHe OMIHIOBAHHA 3 XiMil — cnocib nepesipxu:

® 3HAHHS YYHAMN HAHBAKIMBILIHX 3aKOHIB | TEOPIH XiMil;

* BOJIOJIIHHS XIMIUHOIO MOBOIO, BMiHHS KOPMCTYBATHCH Ha3BaMHM i CMMBOJNAMHA XIMIYHHX €J€MEHTiB, Ha3BaMH MpPOCTHX i
CKJIAIHUX PEYOBHH;

o BMiHHS CKJaIaTH XiMiuni GopmynH i piBHAHHS XiMIYHMX peaKuiii, po3s's3yBaTh po3paxyHKOBI Ta eKCrIepHMEHTANbHI 3a1adi;

e pO3yMiHHS 3B'83KY MiX CKIanom, 6ya0BoI0, GI3HUHMMK i XIMIYHHMH BJIACTHBOCTAMH PEUOBHH, CocobaMu TX ollepiKaHHs,
raay3sMH 3aCTOCYBaHH;

® 3HaHb Mpo HAWBAKMUBILIL NPUPOHI TA WITYYHI peU4OBHHH, TX Oy0BY, cnocobu 0AepKaHHS Ta ramy3i 3aCTOCYBAHH;

® PO3YMIiHHSA HAYKOBHX OCHOB ME€BHUX XIMIUHHX BUPOOHUIITB;

e 06i3HAHOCTI 3 IESKHMH €KOJOMYHHMH npobieMamu, 10B'I3aHUMH 3 XiMiclo;

® po3yMiHHA poii XiMiT y po3s'a3anHi rnodanbHHX NpodieM NI0ACTBA.

[IporpaMy /Ui 30BHIIIHBOTO HE3aJEKHOIO OLIHIOBAHHS 3 XiMii pospobreHo Ha ocuosi [lepikaBHoro craHaapTy 6asosoi i
IOBHOI 3arajbHOi CepenHboi OCBiTH, 3aTBEPIKEHOTo MocraHoBoio Kabimery Minictpis Ykpaium Big 23 muctonaza 2011 poky
Ne 1392.

IMporpama Juis 30BHIIIHBOTO HE3ANEKHOTO OLIHIOBAHHA 3 XiMil OPIEHTYEThCS Ha OBONOAIHHA YUHSMH 3aKjailis 3aranbHOL
cepesiHbOT OCBITH NPEIMETHHMH BMIHHAMH TAa JOCSTHEHHA HHMH IeBHHX pe3ylbTaTiB HasdanbHol AisneHocTi. [Tpu LboMy BakiHBe
He JMIle 3aCBOEHHS YYHAMH XiMIYHMX MOHATB, 3aKOHIB, Teopii, a i yMiHHS TOACHIOBATH XiMiuHi sBMIUA, poOHTH OGrpyHTOBaHI
BUCHOBKHM MPO HUX, OCMHCJIEHE BUKOPHCTAHHS HUMH 3HAHDL, JOPMYJTIOBAHHS OUIHHUX CYUKEHb, BHABIECHHS BJIACHOT NO3ULIT Y Pi3HHX
KHTTEBHX CHTyauisx. ToOTO 4n copMoBani 3aco6aMu HABYAIBHOIO MPEAMETA KIJKOUGBI i PEIMETHI KOMIETEH THOCTI.




g Mﬂ'l‘epiﬂ.ll nporpamMu 0 JOBHIIHLOTO HE3AIEHHOID OIIHIOBAHHA pO'Jl'iOHiJ'lt‘HO Ha YO0THPH 'I'(.‘MﬁTl"['-IHi onoku: «3aranbHa
XiMisy, «Heopraniuna ximisy, «Opranidna ximis», «O6uncieHHs B XiMii», SKi B CBOIO 4epry po3io/iieHo 3a posainamu i remamu. Y
KOXHOMY pO3iMii fnepeniyedo 3MIiCT HaBYalbHOTO Marepiany, AKHM MalOTh BOJOAITH YHACHHKH 30BHILHBOIO HE3AJEKHOIO
OLIHIOBAHHA.

Y nepeniky BUMOT, HaBeJEHHX Y CTOBMUHMKY «lIpeamMeTHi BMiHHA Ta pe3yNbTaTH HAaBYAJILHOI JUANBHOCTIY [eTajlbHO PO3KPHTO
o0cAr BUMOT 110 3HAHB, YMiHb, Pe3yJbTATIB HABYAIBHOT MiAIBHOCTI 3 KOKHOTO PO3MINY i TEMH.
Y nporpami iiis1 30BHIIHEOT0 HE3aTeKHOT'0 OIIHIOBAHHS 3 XIMiT BHKOPHCTAHO HOMEHKIIATYPY XIMIYHHX €IEMEHTIB | PeUOBHH, a

TAKOXK TepMiHosorito, Akl BianosinawoTs JACTY 2439-94: Enementn ximiuni, peyosunu npocti. TepMiHn Ta BH3HaueHHa. — K,
Hepxenoxuscranuapt Yrpainu — 1994, Lporo cranmgapTy Oyzie 10TpHMaHO i B 3aBAAHHAX TECTy 3 XiMii.

Ha3pu opratiuHiX Crofyk BiANOBial0TE ocTaHHiM pekoMenaauism [UPAC.

V mporpami Ut 30BHILIHBOTO HE3ANeKHOro OUIHIOBAHHS 3 XiMil BHKOPHCTAHO CKOPOMEHHS «H. Y.» — HOpMallbHi yMOBH

(remneparypa 0 °C, tuck 101,3 kIla abo 760 mm pr. cT.).

Binnmosinno 10 MixHapoJIHUX cTaH,aame JUTsE TO3HAYeHHSA KiJTbKOCTI PeUOBHHH MOJKHA BHKOPHCTOBYBATH mTepH n abo v. Jlna
MO3HAYEHHS TeILTOBOro edeKTy peakiii ciiji BAKOPHCTOBYBATH Mo3HaveHHs «AH».

ITin wac MiArOTOBKM [0 30BHIMIHBLOTO HE3ANEKHOTO ONIHIOBAHHA 3 XiMIl PEKOMEHJOBAaHO BHKOPHCTOBYBATH JOBIJHHKOBI
Tabnuili, sxi HaBeneno y nopatkax «PosuuHHicTE KHCHOT, conell, ocHOB Ta amdoTepHUX riapoxcunis y soai 3a 20—25 °Cy», «Pan
aKTHBHOCTI MeTauipy», «Halinommpeniini Ha3Bu Ta cKNax AesKMX HEOPraHiYHHX peHOBHH, cyMmimteil Ta minepaniy, «Halnmonmpenini
HAa3BM Ta CKJaJl JAeAKHX OPraHiqHNX PEYOBHH Ta CyMilleii».

I Hasga po3niav, Temun ] 3micT HABYAJILHOIO MaTepiary | [peamerni BMIHHA T4 Pe3yJbTATH HABYAILHOT 1isJIbHOCTI
1. 3arajanHa Ximin
1.1 OcHOBHI XiMiui [ouarra pevosnua, disnune Ttino, mare- | Janucyéamu xiMiudi bopMynu peHoBuH, rpadidni (CTPYKTYPHI) opmyu

nousatTTs. PevosuHa | pian, npocta peqOBHHA (METAl, HEMETAT), | MOTEKY.L.

CKnajHa pevoBHHA, XiMiunmil enement: | Pozpisusmu Giswadi Tiza | pedoBMHM; NpOCTI TA CKNALHI PEUOBHHM,
HAAPIGHIMI YaCTUHKH PEYOBHHH — aToM, | €lleMEHTH | IPOCTi PEeHOBHHH, METAIH | HEMETAnW; ATOMH, MOMEKyIM Ta
MOJIEKY1a, HOH (KarioH, anion). ®isuuni ta | fionn (kaTionu, adionn); diznuni ta XiMivni BnacTusocTi pevosuny; hiznuni
XiMiuni  Bractusocti  pevosuny, Cknan | sBmia Ta XiMiduei peakitii; nainpoctiiny ra ictiuny GopMyIH CHONYKH.

peuoBuHy (SKiCHUH, KitbKicHnii). Banent- | Cxkradamu  dopmyinn GiHADHMX CHOAYK 33 3HAMEHHSMU BATCHTHOCTI
HicTh  xiMiuHOoro emementa. XiMiuna | enementis.
(Hafinpoctina, ictuuna) i rpadiuva | Awarizvéamu skicHnii (e1eMeHTHHIH) 1 KiNbKiCHWH CKIan pevopuHM 3a il

{ctpykrypHa) dopmyni. Disnune sBuile | XiMIYHOW POPMYIIOI0.




ra ximiyHa peaxiia. Biamocni atomma i
mosekynspHa ((hopMysibHa) MacH. Momsp-
HA Maca, KiabKicTs pedoruHH: Oauuutl

BHMIPIOBAHHA KiIBKOCTI PEUOBHHH,
MOJIAPHOI  MACH, MOJSPHOTO  0D'EMY;
JHAUEHHS TEMMepaTypu # THCKy, SKi

BUINOBIAAIOTE HOpMAIbHUM ymoBaMm  (H.
y.): MoJIApHHit 06’eM razy (3a . y.). 3akon
Asoragpo; umcno Asoraapo. Cepenns
BiIHOCHA MOJIEKYJIspHa Maca [OBITPS.
MacoBsa uacTka ef1eMeHTa ¥ CroayIi.

Bussauamu BanenTHICTE efleMenTis 3a hopmynamu OIHAPHUX CIONYK.
Ofyucriogamu 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 peaxiiia, cxema: peakiii, Ximiuxe
pisHsHHA. 3akonn 30epemeHHA MacH
peuoBMH 1iA  uwac  XimiuHoi  peakuil,
06 eMHUX CNIBBIAHOMICHD ra3iB Y XiMiunii
peakuii. 30BHiHI edekTh, . . 1o
CYHpOBOJKYIOTE  XiMiuni peaxuii. - Thmn
XIMiMHHX peaxitiit. Knacudikauis
XKIMIMHUX peakiliii B opraHiuniii Ximii
(NpHENHAHNSA, 3aMILEHHA, BUINENICHHS,
izomepuaanii). Tennopuit edexr Ximiunol
peaxuii, TepMoxiMiune piBHsHHA. [louaTts
OKHCHHK, BiIHOBHUK, OKMCHEHHH,
BifHOB/ICHHA. | aibBaHiyHMil  enemeHT.
IleuakicTs xiMiunoi peakuii. Karanizarop.
Brane pisHAX YHHHAKIB HA UBHIAKICTH
ximiunol peakuii. Ximiuna pisHOBara,
npuruun Jle Ularesee.

3anucysamu cxeMy peaxiiiil, XIMidHi i TepMoXiMidni PIBHAHHA,

Pospisusmu TAIH peakuii 3a kitbkicrio pearentis i npoaykTis (peakiii
CHONYUCHH, po3Knaay, oOMiHy, 3aMillleHHA), IMIHOK CTYNEHA OKHCHEHHA
eJIeMEHTIB (peaxilii OKHCHO-BIZHOBHI Ta 03 3MiHHM CTYNEHs OKMCHEHH3),
TennoBuM edextoM (peakuil ex30TepMiuni, eHIOTEpMivHi), HAmpAMOM
nepebiry (peakuii 0GopoTHi, HeoGOPOTHI): 34 YHACTIO OPraHiYHMX CTIOMYK
(3amilmeHns, NpUETHAHNA, BIALICTIICHHS, 30MepH3alii).

Ananizygamu BIUIMB [PUPOJH PEATEHTIB, 1X KOHUEHTPALUH, BETHHHHH
[OBepXHi X KOHTAKTY, TeMrepaTypH, KaTalni3aTopa Ha WBHAKICTL XiMiuHOLl
peaktii: npotecH, 1o BiAdyBalOTECS MPH poDOTI rAIBBAHIYHOTO ENEMEHTY.

Busnawamu B OKHCHO-BIIHOBHIH peakuil OKMCHMK 1 BIAHOBHHK, TpoLecH
OKHCHEHHS TA BiJTHOBJIEHHS.

Buropucmosyeamu MeTO1 €NEKTPOHHOTO OanaHcy JUid NepeTBOPCHHA
CXeMH OKHCHO-BLIHOBHOT peakiiii Ha XiMiuHe piBHSHHA.

3acmocogyeamu 3aKkoH 30epeKeHHS MacH pPEuoBHH JUIS TIEPETBOPCHHA
cxeMu peaxuii Ha ximiune pistsuua, npunnun Jle llarense s BU3HAHEHNA
HaNpPAMY 3MiLIEHHA XiMidHOT piBHOBATH.

Bynosa aromis i
MpocTHX HoHIB

Cxnan  aroMa  (9/1p0,  €INEKTPOHHA
obononka). TIOHATTS HYKIOH, HYKIZ,
i30TOIH, [POTOHHE YMCHO, HYKIOHHE
uucio, opbiTalih, eHepreTHuHi piBeHb |
migpisens,  cnapedi  {i HecmapeHi
eIeKTPOHH; pajiyc aroma, MpocToro HoHa;
OCHOBHHH 1 30y/okenuit craHM aroma.
DopmMH 5- | p-opbiTanei, posmillenHs p-
opbitaneii  y npocropi. [ToctiioBHicTs

3anucyeamu Ta poaniznasamy eNeKTPORAL OPMYJIH ATOMIB i POCTHX i0-
mip enementis No 1—20 i 26 Ta ixni rpadiusi Bapianti, aromis Heme-
TAMHUX eICMEHTIB MATHX 1IEPIOAIB Y OCHOBHOMY | 30y UKeHOMY CTaHax.

Pospizuamu BaTEHTHICTE | CTYNIHL OKHCHEHHS eIEMEHTa.

Craadamu GopMyITH CIIONYK 3a CTYTICHSMH OKHCHEHHA €IEMEHTIB.

Topiniosamu MOXKIMBI CTYNEHI OKMCHEHHH HEMETANIMHMX CIEMEHTIB
MAnHX Nepiojiin, U0 3HAXOAATLCA B OfIHIA IPyI, HA OCHOBI €JeKTPOHHOT
Gya0BHM TXHIX ATOMIB; pajliycH aTOMiB i IPOCTHX HOHIB.

Ananizyeamu 3Minu pajiycis aToMiB y nepiojiax i mimrpynax, 3B'A30K
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JANOBHEHHA eNCKTPOHAMH EHEPTETHUHHX
PIBHIB i NIAPIBHIB B aTOMax eneMeHTiB No
1--201 26, eneictporni dopMynn aTomis i
NPOCTHX HOHIB enemenTis Ne 1—201 26 Ta
ixni rpaiuni BapianTi. Banewtni crasu
enemenTiB. CTYNiHL OKHCHEHHA EJIEMEHTA

B peqoBuHi. MOMIMBI CTYIEHI OKHCHEHHA:

HEMETANIYHHX eNeMeHTIB MannX nepioais.

KIBKOCTI €AeKTPOHIB HA 3J0BHIUHBOMY PiBHI 3 XapakiepoM EJleMeHTa
(MeTani9HHM, HEMETATIYHNM), THIIOM NPOCTOT PEHOBHEH (METa/, HeMeTan),
KHC/IOTHO-OCHOBHMM  XapakTepoM OKCHAIB | TriIpoKCHIiB, BIAMIHHOCTI
e1eKTPOHHOI OY/I0BH aToMiB s-, p-, d-enementis (Depym) 1-4 nepioais.
Busnawamu ckian aaep (KIbKICTh MPOTOHIB | HEATpoHiB y HyKiai) i ene-
KTpoHHUX 0BGONOHOK (eHepreTHYHHX PIBHIB Ta MiApiBHIB) B aTomax ene-
MenTiB No 1—20 i 26, saranbny KiAbKiCTh €IEKTPOHIB | YHC0 €1eKTPOHIB HA
30BHIIIHBOMY EHEPrETHUHOMY piBHI aToMiB enemenTiB Ne 1-—20 i 26.
Ofyucmosamu CTYNiHE OKHCHEHHA €IEMEHTA Y CIIOMYIL.

1.4

[lepiopnunnii 3akon 1
nepioiyHa CHCTEMA
XIMIUHHX eleMEeHTIR

TMepioguynnii 3akon (cyuacHe (opmymo-
BannA). CTpyKTypa KOpOTKOIO i [IOBIoro
BAPIAHTIB NMEPIOAHUHOT CHCTEMHU; NEpPIoan,
rpynu, nigrpynu (ronosui (A), no6iuui
(b). [Ilporonse wumeno- (NOPALKOBHIL,
aTOMHHH  HOMep  enemenTa),  Micile
METAYHHX | HeMeTaliuHHX elIEMEeHTIB Y
NepioHYHIH cHCTeMl, Mepiogax i1 rpynax;
JyKHI, IHEpPTHI ENeMeHTH, [ANOreHH.
[lepiognynicTs  3Min BIACTHBOCTEH
€/eMEHTIB Ta IXHIX CHOJYK Ha OCHOBI
yHBIEHE Npo OYIOBY aTOMIB.

Pospiznamu B nepiojuuniii cicremi nepiogu, rpynm, ronosHi (A) Ta
noGiuni (B) niarpyny; MeTajiivHi Ta HEMETANivH] €leMEHTH 3a MiCLEM IX ¥
NepioARYHI CHCTEMI; JIYIKHI, IHEPTHI eNeMEHTH, TAIIOreHH.

Buropucmosysamu indopManiio, 3akiajeHy B Nepiofn4uii cueremi, and
BH3HAYEHHA RIACTHROCTel enemeHTa (Meraniunuii abo HemeramivHui
ENEMEHT), MAKCHMAJIBHOIO 3HAUEHHA HOT0 BAJIEHTHOCTI, BIACTHBOCTEH
npocToi pevoBHHM (Metai abo HemeTanm), XIMIMHOTO XapakTepy OKCHIIB,
TLAPOKCH/IIR.

Ananizygamu  3MIHH  BIACTHBOCTEH MPOCTHX PEYOBHH Ta KHCIOTHO-
OCHOBHOFO XapaKTepy OKCHIIB i FiIPOKCH/IB 3a1eXKHO Bijl MiCIs eleMenTiB
¥ nepiofax, niArpynax. npH nepexoi B ojaHoro nepioay 10 iHIOoro.

XiMiyHuii 38’ 430K

OcHOBHI  BHAM  XIMIMHOrO — 3B'A3KY
(ionnui, KOBANEHTHHIH, BO/THEBHIH,
meraniudmil). OOminHMit Ta JoHOpHO-
AKUENTOPHHH ~ MeXaHi3MH  YTBOpEHHH
KOBANCHTHHX 38" H3KIRB. [Mpocruit,
nojBiiNMi, NOTPiiHME, MONApHME T4
HENONAPHHH KOBAJIEHTHI 38 A3KH.
EnexrpoHeraTtHBHiCTE e1eMEeHTa.
Enexrponna dopmyna MOJIEKYIH,
Peuosmuu atoMHoT, MosekyspHol, loHHol
Oynoeu. Kpucranianuii i amopdit crans
TBEPAHX pedoBuH. Tunn KpucTanigHmx
IpaToK  (aToMHi, MOJIEKYNgpHi, HOHHI,
METaIYHI ). 3anexHicTh hizuunnx
BIIACTHROCTEH peyosHi Bijl iXHLOT Oy108H.

Hagooumu npuxiadu peqoBuH i3 piznMMM BHAAMH XiMIYHOTO 3B A3KY)
aMophHHX | KPUCTATIYHHX PEHOBHH.

Hoscuiosamu  giominnocmi B MEXaHIi3Max yTBOPEHHS KOBAICHTHHX
3p'A3KIB Y MOJIEKYT aMoniaky Ta iiomi amomiio; Mk amopdmumMH i
KPHCTANIMHAMH PEHOBHHAMH.

Pospiznsmu  ofMinuuii Ta  JA0HOpHO-aKuenTopHuil (kaTion amoHilo)
MEXaHi3MH YTBOPEHHA KOBANIEHTHOIO 38’ A3KY.

Craadamu enextpouti GopMylH Monekyn, XiMiuni dopMynn croayk 3a
3apAfaMH HOHIB.

Vemanosnioeamu BUAH XIMIYHOTO 3R'83KYy B PEUOBMHAX 3a IXHIMH
topMyIamMi.

Busnawamu TMpocTi, nOABIAHI, noTpiiini, Tomspni Ta  HenomApHi
KOB&IGHTHI 38 A3KH MiK aTOMAaMH. :

Tlpozrosysamu BAA XIMIMHOTO 3B A3KY B CTIOJYII, MOXIIHBICTL YTBOPEHHSA
BOHEROr0 3B'S3KY MK Moslekynamu, (i3HuHi BIACTHBOCTI PEHOBHII HA
ocHOBI iXHBLOT Oy0BM Ta OY/0BY PeuOBHH HA OCHOBI iXHIX (Di3MHHHX

4




BAACTHBOCTEH (THIY KPHCTAIIYHUN [PATOK).

Oyinosamu Ha OCHOBL DY/IOBH MONEKYJ BOAH 1 CHHPTIE MOXKITHBICTE
YTBOPEHHs BOJHCBOTO 3B'A3KY MDK MOJIEKYIaMH  BOJIH, OpraHiuHmux
PEYOBHH, BOJIH | OPraHiuHHX PEeUOBHH,

1.6

Cymimi peqoBHH.
Posuunun

3ANEKHICTE ~ B

CyMitni omsopiani (po3dHHH) Ta HEOIHO-
pini. TIoHsTTS Npo AMCHIEPCHI CHCTEMH.
Konoinui ta ictuHi posyunn. Cycneusii,
eMyabeil, aeposomi. Macosa i of’emna
(a8 rasy) yacTkH pEHOBHHW B CyMmilli.
Metoau posaineHHds cymitei (BiacTo-
Bauus, (QUILTPYBAHHS, LEHTPUpYryBaHHs,
BHIIAPIOBAHHA, ANCTHIANIA (MeperoHka).
Bynosa monexymu Boju. [lonarrs posunu,
POIUHHHUK, po3unHEHa peyOBHHA,
KpucTaioriapar. PojuuHHicTs pevoBHH, 1i
i PI3HHX ~ YHHHMKIB.
Hacuueni i HenacudeHi, KOHUEHTpoOBaHi i
pospejieHi posunHn. MacoBa uacTka pos-

‘YUHEHOT PEUOBHHH Y po3unHi. EnexTponit,

HeenekTponit. EjexTponitMuna jucolia-
uisi, CTYNiHE eneKTPoIiTHYHOT Axcorianii,
HMouno-monexyispie  pisaanns. Peaxuii
0OMiHY Mi% ENeKTPONITAMH Y PO3UMHI.
Bonresuil nokazmuk (pH). 3abapenesns
IHAMKATOPIB (YHiBEpcanbHOTO, (penondra-
neiHy, METHIOpaHKY) B KHCIOTHOMY.
JYHKHOMY | HEHTpanbHOMY CEpe/loBHIIAX,
FHAYCHHA pH JUIS KOMKHOTO CepeoBHULA.
Figponiz coneii. Sxicui peaxnii wa gesxi
fHoHN,

Hagooumu npuxaadu €onoiIHUX Ta ICTHHHHX PO3YHHIB, PO3YMHHHKIB,
cycrensiii, eMyJibeiil, a6po30J1iB, CIEKTPONITIB | HEJIeKTPONITIB, CHIBHNX i
cnabKuX eNeKTPOITIB, KPUCTANOTI IPATiB,

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

O6upamu cnioci6 poszinenns onmopiaHoi abo HeoAHOPIANOT CcyMmilui
PEHOBHI; BHABIEHHS B PO3UMHI Ti/IPOKCHI-, XNOpHA-, Cyibdar-, kapboHat-,
cunikar- i oproocar-ionis, fonis [inporeny, amoniio, bapito, a Takox, 3a
JIOTIOMOTOI0 J1yTY, — HoHiB Mepymy(2+) i Depymy(3+).

Craadamu cXeMu EIeKTPONITHHHOT AHcoliaiii OCHOB, KHCIOT, coniel;
HOHHO-MOJIGKY/ISPHI © PIBHAHHA 33 MOJNEKYISAPHMUMH  DIBHAHHAMH |
MONEKY/ISpHI PIBHSHAA 33 HOHHO-MOJEKYIAPHHMH DIBHAHHAMH, PiBHSAHHS
peakuiii rizponizy coneif; piBHSAHHS SKICHUX peaKuiifi Ans BH3HAYCHHSA B
PO3UMHAX XJOPHJ-, CYAbar-, KapGowar-, cuiikar-- i oprodocdar-ioHis,
fionis amonito, Mepymy(2+), @epymy(3+), (ocamxyioun 1x nyramn), bapiio
B MOJIEKYTAPHIii Ta fouHii dopmMax.

Ananizyeamu punue Gy10BM PEHOBHI, TEMIEPaTYpH, THCKY (Ul rasiB) Ha
X PO3BYMHHICTH ¥ BOI; MEXAHI3IMU YTBOPEHHS HOHIB NPU PO3UMHERH] Y BOAI
eNEKTPOIITIB HOHHOT Ta MOJIEKYAPHOT DY10BH.

Buznauamu voxausicts nepebiry peakuii oOMiHy MK enexTpofitamMu B
PO3YHHI, Fi/Iposisy coneil, cepe/IoBHILE PO3UHHY COL.

2. Heopraniuuna ximis

2.1. Heopraniumi peuoBuHH i IXHi BAACTHBOCTI

ZaraisHi BIIOMOCTI
Npo HeMmeTamiuni
CIEMEHTH Ta
HeMeTanH

Hemeranu. Saranspa  xapakTepncTiia
HEMETANIMHUX  elleMeHTIB  (Micue Y
nepiontHii cucTeMi,  Oco0aHBOCTI

ejckTpoHHol  Bymoss  aromis),  @isuuni

Hazusamy Haiinommpetimi y npupoii HeMeTaliuHi eneMeHTu; SKiCHH#
T4 KUTBKICHHIT CK/1aL TTOBITPA.
Hosicwiosamu  cyTh  SBMINA  An0TPOMil; BiAMIMHOCTI  BAACTHBOCTEH

anorponssx  moamdikauiii  Oxcureny, Cynsgypy, KapGony, ®ocgopy
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BIIACTHBOCTI HEMETAMIB. AnoTponis.
AsioTporniHi - MoaMQikalil  HeMeTanqHHuX
enementis.  Sesume  ancopbuii  (Ha
npUKnam akTmBoBanoro Byriiin). OKHeHi
Ta BIHOBHI  BJIACTHBOCTI  HEMETaiB.
JacTtocyBsaHHs HeMeTaliB. Oxcuren:
Mowmpenicts  Okcureny B OpHpoii.
Kucenb, cKaan ioro MOJIEKYIIN,
NOMIMpeHicTe Yy npHpoal.  Dizuumi

BAACTHBOCTI KHCHIO., OflepiKaHHs KHCHIO B
naGoparopil (3 riaporeH NepokcHay i
BogM) Ta  npomuciopocti.  Cnocobu
30upanta kucHIO. JloBeleHHA HaABHOCTI
kucHIO. XiMIUHI  BIIACTHBOCTI “KHCHIO!
B3AEMOIA 3 TIPOCTHMH | CKNAHHUMK
pevosuamu.  KonooBir  Oxeureny - 8
npupoai.  O3oH.  3acTocyBaHHs  Ta
Oionoriyna  pons  KucHIO.  OKHCHEHHN
(ropiHHs, MOBINBLHE OKHCHCHHSA, THXAHHS).
VYMOBH BHHHKHEHHS Ta  [PHIMHEHH:
TOpIHHS, Cnonyku HeMETAIYHHX
eneMeHTiE 3 [igporesoM. BlactHpocti
BOJIHUX  PO3YMHIE  1HX  cnomyk, ix
sactocyBanHA. OKCHIHM  HeMeTaliuHuX
eIeMEHTIB, TX yMicT B atmocdepi,

CKIAZOM IXHIX MOJICKyl abo Oy10B0I0; cyTh sBuINa aacopOuii (Ha npuknani
AKTHBOBAHOTO BYTULIA); AHTPONOTEHHI Ta MPHPOIHI NPHYHHH NOABA B
arMociepi  OKCHMAIB  HeMETANIMHHUX  €fEMEHTIB, MNPOLECIB  OKUCHEHHS,
Ko1006iry OkcuHreny.

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

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

HemeTaniynux enementin 3 [inporenom (rigporeH Xmopuj, rigpores
CyNb( L, AMOHIAK).

Craadamu: XiMiuni pIBHSHHA, U0 TATEEPIKYIOTE OKHCHI BIACTHBOCTI
HEMETaNiB (KHCEHD, CIPKA, BYITIEIE, X/I0p) B PCAKILIAX 3 BOAHEM | MeTanamu;
BI/IHOBHI BIACTMBOCTI BONHIO i BYIJEIO B peakuisx 3 oOKcupamu
METATiMHUX e/eMeHTIB; PeaKiiiii, AKi XapaKTepHU3yioTh BAACTHROCTI BOJHUX
po3umHHiB rigporen xuopHay (3 ocHOBaMM), rifporen cyabdiny (3 ayramu).
aMoHiaKy (3 KHCIOTAMM); peakLiil HiTpaTHO! | KOHUEHTpOBaHOT cybdartHol
KNCJIOT 3 MarHieM, MMAKOM, MiUTIO, peakiliil: olepiKaHta KHCHIO 3 TIIPOTeH
MEPOKCHY Ta BOAM; KHCHIO 3 BOAHEM, BYTJIEHEM, CIPKOIO, MarHieM, 3a1i3om,
MIJLLI0, METAHOM, TIPOreH cyandilioM.

- Mopieniogamu $hizuuni 1a XiMiuHi BIAaCTMBOCTI HEMeTaniB, OKCHAIB
HeMeTasliaHHX eeMCHTIB; BAACTHBOCTI BOMHHX PO3YHHIB IPOreH XIOpHILY,
rizporen cyab(iay, aMOHIaKy.

Xapermepusyeamu  wemeran¥,  ixui  QisuiHi  BractupocTi 1A
3ACTOCYRAHHSA; 3ACTOCYBAHHA TiPOreH XJIOpHAy, riaporen cynbpiny,
amoniaky; isHuni Ta XiMiuni BAacTHBOCTI HiTpaTHO! | KOHIEHTpOBaHOL
cynbthaTHol KMCAOT (B3AEMONIA 3 Marmiem, UMHKOM, MIUTO) XiMidHi
BIACTHROCTI KMCHIO; MPAKTHYHY 3HauyLicTh sBUIIA afcopluii, ancopbuiiiny
3ATHICTh AKTHBOBAHOTO BYTLA T4 AHATOTIMHHX IKapChKHX Mpenaparis.

Oyiniogamu  GionoridHe  3HAYeHHs HABAKNMBILIMX — HEMCTATIMHUX
(Okcureny, Hitporeny, KapGouy, ®ocdopy, ranoremis) ereMenTis;
IHAYEHHS KHCHIO B JKHTTE/ISIBHOCT] OPraniamis; 0301y B atMocdepi.

Bucnosmosamu cyoscenna 1MOAO 3aCTOCYBaHHA O30HY, €KOJOTIYHHX
HACIIJIKIB BHKHJIR B atMoctepy oxcnais Kapbony, Hirporeny, Cynsdypy:
KHCIIOTHHX JIOIB, NapHHKOBOI'O edeKTy.

Obrpynmogyeamyu  3HAYEHHA ATOTPOIHHX TEPETBOPEHB; 3aCTOCYBAHHA
KHCHIO,

Jlogodumu TIPAKTHYHY IHAYYIMICT, HEMETAIIB Ta CHOAYK HEMETATIMHHX
CIICMEHTIB.
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2,12,

Saraneni sijlomMocTi
PO MeTaiuHI

CENEMEHTH TA METANH

JaransHa XapaKTepucTHEa METATIYHIX
ejleMeHTIB (Micue Y neploaH4Hii cHeTeMi,
0coBNHBOCTI €IEKTPOHHOT OY10BH aTOMIB).
PiIHuHl BIACTHBOCTI METATIB, 3ANEHKHICTE
Big Ixueol Oynosu. Aunominiid i 3amizo:
(hiznmmi i XInMitHi BIACTHBOCTI.
Haiipamnusiui  cnonykd  AJOMiHIIO T4
@epymy. 3acTocyBaHHs MeTaniB Ta iIXHIX
crnaeis. Pajg aktuenocti meranis. Cyuachi
CHNliKaTHI Matepiain. MisepansHi
n06pusa. [ToHsTTA MPO KMEIOTHI Ta TYKHI
rpysTH. bionoriyne 3nayeHns MeTaTUHHX
1 HEMETANIYHNX ENEMEHTIEB.

Hazueamu HalinolMpeHili y NprpoIl METATYHI eIEMEHTH.

Criadamu pIBHSHHA, 10 NUITBEPAKYIOT BIAHOBHI BIaCTHBOCTI METATIB,
J0KpeMa ANOMINI0 | 3aniza (peakuiil 3 HeMeTanaMH, BOJOIO, KHCAOTAMH i
COJIAMH B PO3HHHAX ).

[Topigmosamu (iznuni Ta XiMivHi BracTMBOCTI MeTanis (amomiuii
3a1i30), OKCHAIB METAIYHMX eJleMeHTiB; ocHoB (rizpokcniis Harpiwo
Kanbiuiio).

Xapaxmepuzyeamu Metany, IXHI (i3HuHi BIACTHBOCTI Ta 3aCTOCYBaHHA (Y
TOMY uMCAl CIIaBiB MeTanis); 3acTocysamus rigpoxewais Harpio 1
Kansuizo.

Oyintosamu  Gionorivie  3Havenus metamiyenx  (Kaneuio, Kamio,
Harpito, Maruiio, @epymy) eneMeHTiB,

Jlogodumu  npakTHYHY 3HAUYLLICTE METANB | CNOJNYK METAmuHHUX
e/1eMEHTIB.

2.2, OcHOBHI KJIacH HEOPraHivHHX COJYK

22% Oxennn Buznaueuns, cknam i HOMEHKIATypa, Hazusamu ~ oKcHIM 33 CYYacHOI0  HAYKOBOWO  YKPaiHCBKOWO
knacudikalis OKCHILIB, XKIMIUHI | HOMEHKIATYPOIO 32 IXHIMH XIMIUHIMH GopMyaaMu,
BJIA4CTHBOCTI  CONETBOPHMX  OKCMJIIB, Pospiznamu weconetsopri (CO, N:20, NO, SiO) i conetsopHi okcnan
Crocobu 0JepKaHHa OKCHILIE. (kMcI1oTHI, OCHOBHI, amdoTepHi).
Crnadamu  xiMiuHi  GOpMyTH  OKCHAIB; pIBHAHHA  peakuid, Axi
XapakTepHIyIOTh XIMIYHI BIACTMBOCTI CONETBOPHHX OKCHJIB (B3aemoia 3
BOJOIO, OKCHIAMH, KHCIOTAMH, JIYramu), CrnocobH ONepmaHHA OKCHIIB
(B3aEMOAIA TPOCTHX | CKA3JHMX pPEYOBMH 13 KMCHEM, PpO3iiajaHHs
HEPO3YMHHHX OCHOB, IEAKHX KHCIOT i cOJed Nijl yac HarpipaHHs).
Mopiswosamu 38 XIMIMHUMK BIAaCTHBOCTAMM OCHOBHI, KHCTOTHI Ta
am(porepni (na npukaagax okenais Hnnky ta Ajmominio) okenan.
Xapaxmepuzysamu Qi3vHi BIACTHBOCTI OKCHIB, |
Buznavamu dopmynn okcuais cepes (opMys CnomyK iHIIKMX BUBYEHMX |
KJIaciB. |
222 OcHoBu Buapauenns (3aranbHe Ta 3 mornasay Hasugamy ~ OCHOBH 33  CYY4CHOK)  HAYKOBOIO  YKPaiHChKOKO

SNEKTPOMNTHYHOT  JMcouianii), cxian
HOMEHKNIaTypa, Kiacugikamia,  XiMmiudi
BJIACTHBOCTI JIYTIB T4 HEPOIYMHHHX OCHOB,
CHOCDGH OIepHanHA OCHOB,

HOMEHK/IATYPOIO 3a IXHIMH XIMIYHHME opMyamu.

Pozpizuamu po3aunni (JIyru) Ta HEPO3YHHHI OCHOBH,

Crnadamu  XiMiuni  (hopMyiu  OCHOB,  pIBHAHHS  peakuid, —Axi
XApaKTEPH3IYIOThH XIMIUHI BIACTHBOCTI JyriB (B3aEMOMIS 3 KHMCIOTHHMH
OKCHJIAMH, KHCNIOTAMHM Ta COIMH B PO34MHI) Ta HEPOIUMHHHX OCHOB
(B3aeMOliA 3 KHCIOTaMM, PO3K/IAfiaHHs [1ij ¥ac JIarpiBanud), cnocobu
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—onepmaum AYTIB (B3AEMOIA Y KHHX i AYRHOZEMENBHUX (KPIM MATHIo)
METaNB i3 BOAOK), OCHOBHMX OKCHIIB JIYKHHX 1 Ty/KHO3EMELHHX ENEMEHTIB
13.BOJ1010) i HEPOSUHHHKX OCHOS (BIAEMOIiA CONeli 13 JIyraMu B POIUHHI).

Tlopigmiosamu XiMiuHl BIACTMBOCTI POIMMHHHX (JIYriB) | HEPOIYMHHHX
OCHOB.

Xapaxmepuzysamu pi3u4Hi BIaCTHBOCTI OCHOB.

Busnawamu. Gopmyii ocHOB ceped GOpMYN CTIONYK IHIIHX BHBYEHHX
K/1aciB.

223

Kucnorn

Busuadenua (3aranbHe Ta 3 norasmy
eNEKTPOMITHYHOT  mMcolianii), cknax i
HOMEHKIATYpa,  Khacuikauia, XiMiuni
BJIACTHBOCTI, CNOCO0H 0IepKaAHHS KHCIIOT.

Hasugamu ~ KMCNOTH - 3@ CYHMacHOI0  HAYKOBOW  YKPATHCHKOIO
HOMEHKIATYPOKO 38 TXHIMH XiMigHUMK hopmynaMu.

Pozpisnamu KMCNoTH 3a CKIANOM (OKCHTEHOBMIcHI, OE30KCHIeHOBI),
OCHOBHICTIO (OIHO-, [IBO-,” TPHOCHOBHI), 3[IaTHICTIO [0 EAEKTPOMITHYHOT
aHcowianii (cnabHi, cnadki).

Ckradamu  ximiuni  GoOpMynM  KHCIOT; piBHAHHA  peakmif, ki
XApaKTepu3yIOTh XiMIdHI BIACTHBOCTI KHCIOT (B3aeModis 3 MeTalamH,
OCHOBHHMHM Ta ampOTEpHHMH. OKCHIAMH, OCHOBAMM Ta aMOTepHUMH
FIAPOKCHAAMH, COMAMH) Ta COCOOH iX ojepkanus (B3aeMojis KHCIOTHHX
OKCHJIiB 13 BOJIOIO, JIESAKMX HEMETaIiB i3 BOJHEM, Conell i3 KHCI0TaMH ).

Xapaxmepuzysamu (pi3uani BAACTHBOCTI KUCIOT.

Buznavamu dopmyIm KHeJI0T cepenl HOPMYI CNIONYK IHUIMX BHBYEHHX
K/TaciB, BAEHTHICTH KMCJIOTHOTO 3QUIHIIKY 33 (POPMYNIOI0 KHCIIOTH.

lpoenosyeamu  MOKIMBICTE Mepebiry XiMIMHHX peakuiif kuenor 3
METAIaMH, BAKOPUCTOBYIOMH Psijl AKTHBHOCTI METaJIiR,

2.24.

Comni

Busnagenns (3arajibHe Ta 3 NOCIALY
CNeKTPONTHYHOT AMcomianii), ckman i
HOMEHKIATYPa,  KlacH(ikauis, XiMmidmi
BIIACTHROCTI, cnocoOn OJiEpPKAHHA
CepesiHIX Ta KMCINX comeil, IX MoLMpeHns
8 npupofi. [Tonarra npo xoperkicTs BoaM
Ta cnocodu 11 yeyHeHHs,

Hasusamu cepe/iHi Ta KMC COJI 3a CYHAcHOID HAYKOBOIO YKPATHCLKOKY
HOMEHKIATYPOIO 33 TXHIMHA XIMi4HuMM HOPMYIAME; BHIH XKOPCTKOCTI BOJIH
(THMHacosa, abo xapbonaTHa; nocTiiiHa, 3araibHa).

Pospisnamu 3a ck1agoM cepe/iai Ta Kuesii coni.

Crraoamu Ximiuai OpMYIH cepelHiXx Ta KHCIHX COMel; piBHAHHA
peakiiii, Kl XapakTepU3yIOTh XIMiuHI BIACTMBOCTI cepefHix (B3aemomia 3
METANAMH, KHEIOTAMH — XJIOPHIHOW, CYIB(ATHOK, HITPATHOIO, TYraMH,
COJIAMH B PO3YHHI) T4 KHCIHX (B3a€MO/iA 3 KHCIOTAaMH — XJIOPHIHOIO,
CyAb(ATHOIO, * HITPATHOW, JYraMu, TEpMidHMA polknan kapOouaris i
rizporenkaptonaris) cojeil, crnoco0H ogepkaHHi CepeaHiX (B3aemoaid
KHCIIOT i3 METANAMH, OCHOBHMX OKCHJUIB 13 KHCIOTAMH, KHC/IOTHHX OKCHILB 3
AYraMH, OCHOB 13 KHMCJAOTAMH, cosieil i3 KHCIOTaMu, cojieil i3 JiyraMu,
KMCIOTHHX OKCHIB 3 OCHOBHHMM OKCHAAMH, cofeil 13 colsuaMH, cojei 13
setanami (peakuii 3AlficHIOTE v po3dHHAX), MeTanis i3 HEMeTanamu) Ta
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KMCIIOTAMH)  Ccoaed; YCYHEHHA

KMCTIMX . (B3a€MOnis  cepefHix coned 3
KOPCTKOCTI BOJIH.

Xapaxmepuzveamu )izudHi BIACTUBOCTI COEH.

Buznauamu hopmynn cepeHix Ta KUCAHX collelt cepe/i (POPMYI CHOMYK |
IHIIHX BUBYEHHX KIaciB. |

Tlpoznosyeamu  MoxuusicTs  nepebiry  xiMiuumx —peakuiii  coneit 3
METANaMi, BHKOPHCTOBYIOUH DA AKTHBHOCTI METAMIR,

Hogodumu YIITHE KopcTKOT BOJH Ha NOGYTOBI IPHIIaIH | KOMYHIKaILii,

LZ5.

AmdoTtepHi crnonyks

HAnuiue ampoTepHoCTI. Ximiuni
BIIACTUBOCTI, cnocodu OJepiKaAHHA
amMOTepHHX OKCHJLIB 1 MIIPOKCHIIE.

Hasugamu amborepHi oKcuaM | TIIPOKCHIH 33 CYMACHOK HAYKOBOKO
YKPAiHCBKOKO HOMEHKIATYPOIO 32 IXHIMM XiIMIYHUMK (hopMyTaMHu.
Pospisusmu amorepni OKCHIM 1 MAPOKCHIH Cepejl iHITHX HEOPTaHIMHUX |
CIOMNYK 3a TXHIMH BJACTHBOCTAMH. |
Crradamu  Ximigni GOpMYIH OKCHAIB | TIPOKCHIIB AMIOMIHIIO Ta
Ilusky, pisnsHHS peaxiiil, AKi XapakTepuU3yrOTh TXHI XiMiuni BIacTHROCTI
(B3aemoOjlig 3 KMCIOTaMM, Jyramy (B PO3UMHI Ta MiJL Yac CHNaBIgHHA) Ta
criocobu oepmatig (B3aeMOis Coreil UHX eIeMEHTIR 13 JIyraMu B POIUMHI).
Xapaxmepusyeamu nouarra  amdoreprocri, (izmuni  BracTHBOCTI
OKCHIB 1 TIpOKcHAIB AioMiHiio Ta [{uHKy. o

2.2:6:

['eHeTHyHl 38" A3KM MUK KNACAMH HEOPTaHIYHHX CIIONYK

Cikradamu piBHAHHS Peakiiii MiX HEOPraHidHHMH CIIOIYKaMH Pi3HHX |
Knacis. :

llopienosamu  XiMIYHI  BIACTHBOCTI
amporepux rigpoxcuain, coneii.

Yemanosmoeamu 38’ 43KH MUK CKIAA0M | XIMIYHUMH BAACTHBOCTAMM
OKCHJLIB, KHCIOT, OCHOB, am(OTEPHHX TIIPOKCHIIB, CONeH; IeHEeTHYHI
3B"43KH MUK MPOCTHMH | CKIAZAHHMH PEHOBHHAMH, OKCHIaMH. ODCHOBaMH,
KHCAOTAMM, alebUTEpHHM}l riH]JDI(CHJJ,ﬂMI‘I, COJIAMH.

Obmpysmoesysamy  3al€KHICT,  MDK  CKJIa0M, BIACTHBOCTAMM  Ta
3ACTOCYBAHHAM OKCHIIIB, OCHOB, KHCIIOT, aM(OTEpHHX IJIPOKCHIB, COMei.

OKCHIIIB, OCHOB, KHCJOT.

3. Opraniuna ximist

3.1

Teopetnuni ocHoBy
oprafiuHol XiMii

Haitpazcmusimi e/IeMEeHTH-OPIaHONeHH,
Opradiudi  CHONYKH;  MpHPOAHI  Ta
CHHTETHYH] oprasivHi CIOITYKH.
Modsexynapna 6yoBa opragivuHHEX CHOJIYK.
Kopanentni Kapbon-Kapbonosi 38"s3xu y
MOJEKYIAX OpPraHi4yHHX CHONYK: ﬂpOC’l’l‘]ﬁ,
noasiiinmi, norpiiuui, Teopis OGymposd

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

Hagodumu npuxiadu OpraHiqHUX CHONYK i3 [MPOCTHMH, MOJBIHHHMH,
norpiiinums  Kapbon-Kapbonosumu  38°si3kamMu;  TOMOJIOTIB  PisHHX
rOMONIOTIMHAX PAZIB BYIIEBOJHIB TA OKCHIEHO- 1 HITPOFEHOBMICHHX
OPraHiuHMX CIOJIYK PI3HMX KJIACiB; CTPYKTYPHHX i30MEDIB IIpe/icTARHHKIR
PI3HUX TOMOJOTTMHHX PALIB BYTTIEBOAHIB TA OKCHICHO- i HITHOrEHOBMICHHX
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OpraHivHHx CIMOMYK. Homenknarypa
OpraHivdHUX CIIOIYK. Knacudiranis
OpraHivHUX  cnolyk . c3a Bynosow
KapbOHOBOrO  JaHuiora i HadsBHICTIO
XAPAKTEPUCTUHHIX (dyrionansuux)
rpyn.  fBume  romosoril;  roMosiors,

Knacu opramiusux cnonyk. 3araikHi
GopMynH roMONOriMHMX. PANIB 1 Kiacis
OpraHiyHWX crionyk. Sleume  i3omepii,
i30MepH, CTPYKTYpPHA i30Mepif. B3aemHHi
BIUIMB  atoMmiB abo rpyn atomis  y
MOJTEKY/IaX OPTaHi¥HUX CIIONYK.

TOMOJIOTIHHHH Psjl, TOMOJIOTIYHA PISHHLA. |

OPranivuiux CnomyK pisHHx Knacis,

Pospisusmu 3a XapaKTepHHMHM O3HAKAMM HeOpraHiyHi H opramiumi
CIOAYKH, NPHPOIHI Ta CHHTETHYHI OpraHidii CrOAYKH; OpraHiufi Cnoayku
38 AKICHUM CKJIAIOM: BYIICBOJHI, OKCHITHO- | HITPOTEHOBMICHI PeUOBHHN;
npoctrit, noasiinumii, notpiitui Kapbou-KapGouosi 38’ asku; romonoriymi
PAJM | KJaCH OpraiidHux CrojlyK: CTPYKTYPHI i30MEpH NEBHOT PEUOBHHM.

lopisniosamu rkosanentri KapBou-Kapfonopi 38's3ku y Monekyaax
oprasiyHux  cnoiyk: npocruil, noasiiuuii, noTpiitumit; Gymomy i
BJIACTHBOCTI CMIONYK 3 PI3HHMH XapakTepHCTHIHHMH TPYIaMH.

Kracughixyeamu oprasiuti cnoiyku 3a 6y108oi0 KapbOHOBOTO NaHIlOra
HA HACHYEH] BYIJEBOMHI (AIKAHM), HeHacHueH] ByrJeBoH] (a/Ikenn, ankinu),
APOMATHYHI BYIJIEBO/IHI; 3@ HASBHICTIO XapakTepHCTHYHHX ((DyHKIiOHATb-
HUX) TPyr CIMpTH, QEHOJ, anbieriay, kapOoHOBI KMCIOTH, ecTep, amiH,
AMIHOKHCIIOTH.

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

TOMOJIOTH BYITIEBOJHIB Ta IXHIX NOXIIHMX: 130MEPH 3a CTPYKTYPHHMH

(hopmynamu.

Craadamu cTpyKTYpHi hOPMYIIH OPraHiuHHX CNONYK 33 HA3BaAMM 3riIHO
3 CHCTEMATHYHOI HOMCHKIIATYpoIO.

Vemanoemosamu BUIMOBIAHOCTI MK TIPEACTABHHKAMH FOMOJIOTTYHHX
psais Ta IXHiMK 3aranbHuMi GOpMYyIaMH, KIacaMu OpraHiMHHX CIIONYK Ta
iXHIMM  XapakTepHeTHuHUMH  (QYHKIIOHANLHAMK) TPynaMH; BUAMIHHOCTI
MiK TOMOJIOTaMHM 33 KIIBKICHHM CKIAloM, i3oMepamMH — 3a OyaoBoio
MOJIEKYI.

Hoschiogamu 3aNeKHICTL BIACTHBOCTEN PEYOBMH Bi cknaay 1 Oyioeu
IXHIX MOJeKYZ1 Ha OCHOBI NOMOKeHL Teopil OY/I0BM OPraHiYHHX CTIOMYK!
CYTh CTPYKTYPHOI i30Mepii.

Xapaxmepuzyeamu cyTh Teopil Gy10BH OPraHiyHHX CTIOIYK.

Ananizyeamu peaxuiiiny 30aTHICTH OPraHiuMHX CHOJNYK i3 pisHMMM
THIIAMH 3B A3KiB; XiMiuny GyIO0BY OpraHiuHMX CHOYK. BHKOPHCTOBYIOHH
OCHOBHI MOJIOKeHHA Teopii GyA0BY OpraniYHNX PeHOBHH.

[Ipozrozyeamu peakuiiiHy 3aTHICTH OPraHiYHHX CIOYK, BHKOPHCTO-
BYIOUH TIOHSTTS (PO B3aEMHHUI BILUTHB aToMiB abo rpyn aToMiB y MOleKyaax.

Pofiumu sucHO6KU MO0 BIACTHBOCTEH PEHOBHH HA OCHOBI IXHBOT Oy-
JI0BM i 1040 6YI0BH PEUOBHH HA OCHOBI IXHIX BAACTHBOCTEH, @ TAKOK Npo

| BaraToManiTHICTH OpranitHKX CIOJAYK Ha OCHOBI Teopii XiMiuHol OyA0BH.

3.2. Byraesoani




[321

AnKasu

3aranbHa thopmyna- AlKaHin,
HOMEHKJATYpa, CTIPYKTYpHA  i3omepis,
Gysosa Mmonekyn, (QisHuHi Ta  XiMidHi
BIACTHBOCTI,  crocobu OJIepEKaHHH,
3acTOCYBAHHA.

Hazueamu 3aranhﬁ)f dopmyily ankaHis, NpeACTaBHHKIB FOMOAOTHHOTO
pany ckaaay CHy — CigHzz 32 CHCTEMATHYHOIO HOMEHKAATYPOIO.

Crradamu  MONEKYIAPHi, CTPYKTYpHI Ta HamircTpykTypui (opmyin
ATKaHiB Ta IXHIX 130MEpiB 3a Ha3BOIO CMONYKH; PIBHAHHA peaxiid, 1o
XApAKTEPH3IVIOTL  XiMiuni BRacTHBOCTI ankaniB  (FOpiHHA, TepMiuHuH
pO3KIIa/L, 130MEPH3ALIS, TATOTeHYBaHHS), OAEPIKAHHS AIKAHIB (rigpysannam
a/IKeHiB, anKiHig).

Posnisnasamu CTPYKTYPHI i30MEpPH [IPEJCTABHAKIB TOMONOMIMHOTO Py
ANKAHIB.

Tlopismiosamu Gy 0By Ta BAACTHBOCTI METaHY Ta {Oro roMoJioris.

Obtpynmosysani 3a1EKHICTh Mk arperaTHuM cranom (3a 20-25 °C),
TeMNEpATYPAMH [UIaBJIGHHA | KMNIHHA alkaHis Ta TXHIMM BLIHOCHHMH
MOTEKYIAPHUMA - MacaMn 1 OYA0BOIO MOTEKYJl; 3/aTHICTL @IKAHIB 10
PeaKIliil 3aMimenHs; 3acTOCYBaHHA ankaHis (MATMBO, NAlbHE, POTUHHHUKH,
OflepAKaHHsA Caki, BOAHIO, TANIOTEHOAIKAHIB) IXHIMH BIACTHBOCTAMH.

Vemanoswosamu 38 93KH MK cknajgoM, 0Y10BOK0, BIACTHBOCTAMH T4
3ACTOCYBAHHAM ATKAHIB, IXHIM BILIMBOM Ha JOBKi/A.

3.2.2

AJIKeHH

BaraibHa thopmya . AIKEeHIB,
HOMEHK/IATYpa, = CTPYKTypHa  i3oMmepis,
Gynosa Monekyn, XiMiuHi BracTMBOCTI Ta
croco0n oJlepiKaHHs eTeHy, 3acTOCyBaHHS.,

Hasugamu aikeHH 73a CHCTEMATHYHOIO HOMEHKIATYpoK Ta  iXHIO
3aransHy hopMyny.

Busnauamu CIPYKTYpPHI izomepu ankenis 3a Oyj0Boi0 kapbOHOBOrO
NAMIora, PO3TallyBaHHAM [1OJBIHOTO 3B A3KY.

Hoscniosamu cyTh CTPYKTYPHOT i30Mepil anxeHis,

Pozniznaeamu cTPYKTYPHI i30MepH NpPEICTABHUKIB FOMOIOTIYHOTO pajty
AIKEHIB.

Cixaadamu na OCHOBI 3aranbiol (JOPMYIH MOJIeKYIpHi, CTPYKTYpHI Ta
HAMBCTPYKTYPHI (JOPMYIIH NKCHIB; PIBHAHHA PCAKIIf, 10 XaPAKTEPHU3YIOTh
XiMi¥Hi BNACTHBOCTI €TEHY (MACTKOBE Ta TIOBHE OKMCHCHHA, NPHEANAnHA
BOAMIO, TAJOreHIB, TIPOTEH TAlOreHiiB, BOAM; TMOJiMepH3alid) Ta
onepAanHs  ereHy  (JerigpyBamHsM  €Tamy,  TiApYBAHHAM  €THHY,
JIeTiAPATALIcio eTaHoYy ).

3acmocosyeamu 3nanus Ut BUGOPY cnocoby BUSBNEHHA AIKEHIB.

Vemanosmosamu 3p°a3kn Mk Gy[0BOIO T4 3MaTHICTIO ankewis 0
Peakuii npueHaHna.

Obipynmosyeamu  3aCTOCYBAHHA  AlKeHiB  TXHIMH  BIACTMBOCTAMH
(0epsKaHHs eTaHoly, NojieTHIeHy).

3.2.3.

AJIKIHK

3arasibHa (popmy.ta ANKIHIB,
HOMEHKRATYpa, CTIPYKTYpHA  i30Mepis,

Hazusamu ankiny 3¢ CHCTEMATHHHOIO HOMEHKJIATYPOIO Ta IXHIO taranbHy
hopmyay.
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Gynosa mosexyn, XiMmiuni BractHpocti Ta
Crocobn 0lepKaHHA eTHHY, 3ACTOCYBAHHI.

Buznawamu CTPYKTYPHI 130MepH aiKiHip sa Oyjosow kapboHOBOTO
JIAHLIOTA, PO3TALIYBAaHHAM MOTPIHHOTO 3B A3KY.

o floscrmiosamu CyTh CTPYKTYPHOT 130MepIT &JIKIHIR,

Crradamu MONEKYNApHi, CTPYKTYPHI Ta HamiBCTPYKTYpHI HopMyin
ANKIHIB; PIBHAHHA PeaKIii, 1110 XapaKTepH3yIOTh XIMiUH] BIACTHBOCTI ETHHY
(MpueaHanna BOJHIO, TATOTEHIB, TIAPOreH IAJOreHiIB, BOAH; TPHMEpH3alia
€THHY, YACTKOBE OKHCHEHHS) | MOBHE OKMCHEHHA IKIHIB, NPOMHCIOBI Ta
nabopatopni cnocobu OfepKaHHA EeTHHY: MeTiAPYBAHHAM ETaHY. €TeHy,
riIpoNi3oM Kanbliiif aueTHAeHIAY, TEPMIYHUM PO3KIATaHHAM METaHY.

Jacmocosysamu 3nanua 1na BHOOPY criocofy BUSBNCHHS aNKiHiB,

{lopigmiogamu  peaxuliiny 34aTHICTh €TeHy | €THHY B peakuisx
NPHEIHAHHA,

Yemanoemosamu 38’ 130K Misk OY/10BOIO Ta 3[aTHICTIO €THHY 10 peakuiii
NPUEAHAHHA. ]

Obfipynmogysamu 3acToCyBaHHA CTHHY (rasoBe pizaHHA 1 3BaploBaHHs
MeTanie), 3yMOBIEHE HOTro BAaCTHROCTAMH

3.24. Apomariusi 3aransha hopMyna apeHiB rOMOIOTYHOTO Hazueamu 3aransHy QOpMyny apoMaTHiHHX BYTIEBO/IHIB.
Byresomni. Bensen | pany- - Gemsenmy.  Bynoma  Monekyn, | - Pospisnsmu HEHACHYCHI Ta apOMATHYHI BYT/ICBO/HI.
BJIACTHBOCTI, criocobu onepxanns | . Hopigmiosamu 38’ s3Kkn Mixk atoMamu Kapbony B mosekynax benseny 1a
Denzeny. anKaHiB i alKkeHiB, peakuiiny 30aTHiCTs GeH3eny, ATKaHIB, ATKEHIB | AIKiHiB
¥ peaxuisx 3amillleHHs Ta OKUCHEHH; BeH3eny, anKeHis i ankinis y peakiiax
NPHEIHAHHA.
Craaoamu MONEKYIAPHY Ta CTPYKTYpHY (opmynn Genzeny: piBHAHHA
peakuiif, Mo XapakTepH3yiOTh XIMIYHI BAacTHBOCTI OeHleHy (rajoreny-
BaHHA, [pYBaHHs, TOpiHHA), olepwanns OGeHzeHy B [HPOMHCIOBOCTI
(KaTaniTH4He JEriIPYBAHHA H-TEKCAHY, TPHMEPH3ALUA ETHHY ).
3.25. | MNpuponni mxepena | Howwnpenna Byrnesodnis  y  mpuposi. HMoacnosamu cyTh MPoLECY MEPETOHKA HaTH.
Byriesoanis ta ixus | Tpupoanuii raz, nadra, kam aue syrinng — Craagamu PiBHAHHS peakuiif, mo BiabysaloThcs NiJ Hac cramoBaHHs
nepepodka IPHPO/IHL JuKepena BYIJIEBOHIB. | NPHPOIHOrO rasy.
Ileperounxa HadTH. Byrneroanera Pospiznsmu peaxuii, aki BLAGYBaIOTLCS MiJT ¥ac TEPMIYHOTO PO3KIALAHHS
CHpOBHHA i OXOpOHA  JIOBKUWIA. | BYTJIEBOAHIB.
JacTocyBaHHA BYTJICBOJIHIB, Vemanosnosamu 38’ 83kn MK cK1aioM, OYI0BOIO, BAACTHBOCTAMH |
3aCTOCYBaHHAM BYTIEBOAHIB,
3.3. OkcHrenoBMicHi opraivHi clioJIyKH
331 Cnupt XapakTepHcTHuHA (bynxuionansha) Hazusamu 3aransny dopmyiy T1a xapaktepuctHyny (dyHKUIOHATbHY)
| rpyna cnpris.  Hacudeni  oanoatoMui | rpyny cuupTie: 0AHOATOMHI HACHYEHI CIAPTH i ITTILEPOT 33 CUCTEMATHUHOK)
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JaraiibHa TA

CTPYKTYpHA i3oMepis,
CHCTEMaTHYHa  HOMEHKIATYpa, . XIMIYHI
pnactieocti. BoaneBwil  3B'a30k, foro
| BrMB Ha (I3MYHI BNACTHROCTE: CIMPTIB.
Onepxanns  erawony. Iuimepon sk
NMpecTapHUK  GaratoaToMHHX — CIHPTIB:
XiMIYHI BJACTHBOCTI, SIKICHA peakuis Ha
GaraToaToMHi CITHPTH.

CIHPTH: CTPYKTYPHI

opmynu,

HO.\I!?!II\’.I'IHT_V})O}O.

Pospisnamu ~ OAHOATOMHI  HACHMEHI  CIIMPTH  TIOMDK  iHLUMX
OKCHTICHOBMICHMX Opl"aﬂi‘-iHHK CHNOJAYK 3a 3arankHow Ta CTp)"KT)’pHGfO
opMyIaMu.

Buznawvamu cTpyKTYpHI 130MEpH OJHOATOMHHX HACHYEHHX COMPTIB 3a
6y 10ROK0 KapOOHOBOTO JIAHIIOTA, PO3TALIYBAHHAM [IJPOKCHABHOI FPYIIH.

Knacughixyéamu CiypTH 3a KUIBKICTIO TIAPOKCHIBHHX TpYH: OAHO- i
DaratoaToMmHi.

Crradamu  MONEKYNAPHI, CTPYKTYPHI (OPMYIH CHMPTIB; pPiBHAHHA
peakuii, U0 ONMHCYIOTh XIMIYHI BJIACTHBOCTI HACHYEHHX OJHOATOMHHX
crupTiB (MOBHE | yacTKOBE OKUCHEHHA, [I€TiAPATALlif, B3aEMOJIIf 3 IYHKHUMH
MeTanamH, rifipored rajnoresinamu, ectepudikauin), rainepony (nosue
‘OKMCHEHHA, B3AEMOJIA 3 MYKHUMM METANAMH, BHIMMH HAacHYEHHMM Ta
HEHACMYEHNMH KapOOHOBHMM KHC/IOTaMH); OfICPKanHs railepony myKHHM
rifIpoNi3oM (OMHIEHHAM) KHAPIB; criocobm ofepKaHHs eTaHony (rifpaTamicto
‘ereny, hepmeHTaTHBHUM DPOAIHHAM TIHOKO3H).

Xapaxmepusysamu cknaj i 6y10By MOIeKyl OJIHOATOMHHUX HACWHEHHX
CHMPTIB, " XIMIMHI  BJACTMBOCTI O/IHOATOMHHX HACHYEHHX CHHPTIB |
CTIEpony, cnocobu olepAkanHs eTaHony.

Hopigmosamu (isnuni BIACTHBOCT] (TEMNEPATYPH KHITHHA, POIYHHHICTE
¥ BOJLI) O/IHOATOMHMX HACHHYEHMX CITHUPTIB i BUINOBIIHHX A/IKaHiB, MeTanoy
1 eraHoNly; AKTHBHICTh OJHOATOMHMX HACHYEHHMY CIMPTIB, BOAM |
HEOPTaHiYHUX KMCNOT y peaKiisx i3 IyxHAMEH MeTaiamu; Oyaopy i
BAACTMBOCTI 0JIHOATOMHMX HACHYeHUX cnupTin i denony.

3acmocosyeamu  3nauHs  ans BUOopY  cnocoly  BHABJICHHA
DaratoatoMHuX cruprie  (B3aemonis 3 cebkoocamkenum  kynpym(ll)
T1IPOKCHIOM).

lpoerozyeamu xiMiuni BIacCTMBOCTI OJTHOATOMHHX HACHHEHHX CIMPTIB i

rAiuepoly Ha OCHOBl 3HaHL [P0 BAACTHBOCTI  XapakTepucTHUHHX
(hyHxiOHANBHHX) TPy,
Obipynmosysamyt 3acTocyBaHHa  etaHony  (OJepKaHHA — €TaHOBOI

KHCIOTH). Ta MeTaHony (ofepanHsa meTaHamo (dopmanbaeriny) IXHIME
BIACTHBOCTAMM.

Yemanosmoeamu  NPHYHHOBO-HACHIIKOBI  3B'A3KH  MDK  CKIajoM,
ﬁyJIOBO}O, BIIACTHBOCTAMH, 3ACTOCYBAHHAM  OJHOATOMHHX HACHYEHHX
CIHPTIB i Trinepoiy.

Pobumu  6ucno6Ku  1IOAC  BNACTHBOCTEH  OJIHOATOMHHMX HACHUEHEX
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CHMpPTIB | riinepony Ha migcraBl ixHwol Oymosu Ta npo Oynomy
OJHOATOMHMX HACHYECHWX COMPTIB |  [jiMeposny Ha  MIiACTaBl  iXHIX
BJIACTHBOCTEH Ta Ha OCHOBI Pe3y/LTATIB CHOCTEPEKEKD,

Vesidommoeamu  B3aeMO3B 830K CKaady, OYI0BHM, BIACTHBOCTEH,
3ACTOCYBAHHHA OJHOATOMHHX HACHHMEHMX CIIMPTIB 1 [JliLIEpony.

3.3.2

Menon

Gopmyna ¢enony. Cknan "1 Gynosa
MOJIEKY/IH tenomy; BIIACTHBOCTI,
3ACTOCYBAHHA. ..

Cxaadamu  MoNeKynsapHy, crpyktypuy dopmym denony: piBHAHHSA
peakiii, mo BigoOpakalOTL XiMiuHI BracTHBOCTI (eHony (peakuii 3a
YHACTIO- FIAPOKCHIIBHOT IPYINH — B3AEMO/IA 3 IYKIHMH METanaMu, Jyramu);
peakilii 3a yuacTio OeHIEHOBOTO KijIBIA — B3aeMOJlis 3 GPOMHOIO BOI0I0).

Hopigmoeamu GynoBy i BIACTHBOCTI OIHOATOMHHX HACHHEHHX CITHPTIB |
denony: 3parnicTs Genzeny i henony Ao peakuii 3aminenus,

Vemanosmosamu — NPHYHHOBO-HACTIAKOBI  3B'A3KH  MDK  CKIanoM,

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

. 3acmocosysamu  3uanns s BuGopy cnocoby euapnenna Qexony
(B3aemMopnis 3 GPOMHOIO BOJOIO).
lIpocnosyeamu  XiMiudi BracTHBOCTi (eHONY HAa OCHOBI 3HaHL NpoO
BAACTHBOCT XapakKTepucTHIHUX ((DYHKIIOHAILHAX ) TPYTI.
.. Pobumu sucnosky 100 BIACTHBOCTEH (herouly Ha niacrasi doro Oynosu
i npo Gygosy (enony Ha migcraBi HOro BIACTHBOCTEH Ta Ha OCHCBI
pe3yIbTaTiB CIOCTEPEHEHD.

33.3.

. Anpaeriam

- 3aranpHa

Ta . CTPYKTYpHi -dopMyau
anpierigip.  Cknan, - Oynosa  MoOliekyn
anpierigiB. ANbAeriiHa XapaKTepucTHIHA
(pynkuionanena) rpyna, 11 BHABIECHHA.
Cucremartnyda HOMEHKIaTypa 1 (izuusi
BIACTHBOCTI anbaeriain. Nimiuni
BIIACTHBOCT] ETAHAIIO, fOTO OllepKaHIsL.

Hasusamu saranshy dopmyny Ta xapakrepueTndHy (dyHxuionansny)
rpyIly albAEriain; aibAeriii 3a CHCTEMATHHHOK HOMEHKNATYPOIO.

Pospisnsamu  anbierigl NOMDK IHIIMX OKCHTCHOBMICHHX OpraHiuHux
CMOIYK 32 3araabHOI0 Ta CTPYKTYPHOIO hopMyiamMH.

Hoscuiosamu  BiuMB xapaktepucTuynol (dynxiioHansHoT) TPYNH Ha
¢izmgni i xiMiudi  BRacTUBOCTI  anLierigiB, BOJHEROTO 3B'A3KY Ha
PO3UMHHICTh anbieriais; (izudni BracTHBOCTI eTaHAmO Yy 3iCTaBleHHi 3
eTanoIoM (3a Temneparypu 20-25 °C).

Hasooumu npuxiadu anbieriiip; 3acTocyBaHlg eTAHANO (o[epKaHH:A
OlTOBOT KHCTOTH).

Crradamy MONEKyApHi 1 cTpyKTYpHI (hopMy/IH anbacrifis (3a Hassamu i
saranbHuMi  QOPMYIaMn  BIAMOBIAHMX FOMONOTIYHUX PAJIIB); pIBHAHAA
peakxiiil, AKl ONHCYIOTE XiMitHl BAACTHBOCTI eTaHANO (YACTKOBE OKUCHEHHS
i BIAHOBMEHHS), OJICPKAHHA STAHATIO (KATANITHHIOW CiAPATAlliclo CTHHY,
OKHCHEHHAM eTaHoy).

Napaxmepuszyeamu XiMiuHI BJIACTHBOCTI eTaHaO; cl'0COOH ONEp/KaHHA

eTaHao (KaTam THYHOIO TUIPATALIERD ETHHY Ta OKHCHEHHAM ETaHoNy).

14




3acmocosysamu SHAHHA 18 uun";—op‘\- cnocoby BHABIEHHA Alb/CTiIIB 3d
AKICHHMH PEaKiiAMH: B3AEMOMIEI0 3 AMOHIAYHHM PO3YHHOM aprentym(l)
OKCH,TY, CBIKOOCAKEHHM Kynpymill) riapokeniom.

Vemanosaoeamu  npuYHHOBO-HACTIAKOBL 3B’ A3KH
OyN0BOIO, BAACTHBOCTAMH, 3ACTOCYBAHHAM ATbAEriin.

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

Pofumn 6ucnoéxy 1MOX0 BAACTHBOCTEH ANBIErifiB HA miacTaBi iXHBO
OyaoBu i npo OyaoBy anbAeriiB Ha MMiAcTaBi TXHIX BJACTMBOCTCH Ta Ha
OCHOBI PE3Y/ILTATIB CIIOCTEPEHKEHD.

MIE  CKIAIOM,

334,

Kapboxosi kuenoiu

Xapaxteprcruana (Gynxuionansha) rpyna

xapbonosux  kucnor. Cknax,  Oynora
MOJIEKYNT  OJIHOOCHOBHMX ~ KapBOHOBHX
KMCIOT, 3aranbia T4  CTPYKTypHa

topMynH, cHCTeMAaTHYHAa HOMEHKIATYpa,
crpyktypra - izomepis.  Kaacudikauis,
BJIACTHBOCTI, 3acTOCYBAHHA KapGOHOBHX
kucot. Criocobu -~ ofepikanns  eTaHoBOl
kHeaoTH: [lownpenns kapbOHOBUX KHCIOT
y IpHpoI.

Haszugamu saransny GopMyly Td XapaktepHcTHuHY (dyHkuionabHy)
Ipyiy KapGoHOBMX KMCIIOT; HACHHEHI OAHOOCHOBHI KapOOHOBI KHCJIOTH 3a
CHCTEMATHYIOK) HOMEHKNATYPOK; METaHoBY i eTaHoBY KHCIOTY 32
TPHBIATLHUMM  Ha3Bamu; BHULL  kapOOHOBI  KMCIOTH:  Hacuueni —
NATEMITHHOBY, CTEAPHHOBY; HEHACHYEHY — OeTHOBY.

Hoschiosamu  BiauB XapboKCHILHOT Ipynd #a isuuni i XiMiusi
BAacTHBoeTi  KapOOHOBHX KMCIOT, BOJHEBOro 13B's3ky Ha  (izuui
RIACTHROCT] KApDOHOBHX KHCIIOT.

Kracughixyeamu xapGonosi kueaoTy 3a Oy10B010 KapbOHOBOTO NaHIlIOra
(nacuueni, HeHacuueHi), KifbKicTio KapGoKcuiabHHX rpyn (oaHo-, JBOX-
ocHOBHI) i KinbkicTro atomis KapGory B ixXHIX Monekynax (Rukyi, Bui).

Busnauamu cYpyKTYpHi i30MEPH HACHHEHHX OJHOOCHOBHEX KapbOHOBMX
KHCJIOT.

Crradamu MONEKYIspHi i eTpykTypHi hOPMY/IH HACHUEHUX OJIHO OCHOB-
HHX KapGOHOBMX KMCIOT 33 Ha3Bamu 1 3aranbHoio Gopmynoo; dopmyin
CTPYKTYPHMX 130MEpiB HACHYEHHX OJHOOCHOBHHX KapbOHOBHX KHCIIOT)
PIBHARHA peaiifi, wo BLIOOpakaloTh Ximiumi BlacTHBOCTI KapbGoHOBHX
KMCIOT (B3a€MOMIA 3 AKTHBHUMH METalaMM, AYTaMH, COIAMM; €CTepH-
thikauis); ofepKania eTaHOBOT KHCAOTH (OKHCHEHHAM eTAHAIIO, ETaHoIY ).

Xapaxmepuzyeamu  XIMIYHI  BIIACTMBOCTI HaCHYEHHX OJHOOCHOBHHX
KapBOHOBHX KHCIOT, COcOOH OXEPRKAHHA ETAHOBOT KHCIOTH.

Obipynmogysamu  3ATHICTE  HUAKMMX  HACHYEHHX  OJIHOOCHOBHHX
KapGOHOBEX KMCIOT J10 eNeKTpoliTHuHOl Aicottiallii Ta mif Ha iHAuKaTopH B
po3UMHAX. '

3acmocogyeamu 3nauns Juisi BHOOpy crioco0y BUARIEHHA KapOOHOBHX
KHCJIOT.

HMopieniosamu Hismani BIACTHBOCT] (TEMNEPATYPH KUTIHHS, PO3UAHHICTH
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¥ BOJI) HACHYCHHX OXHOOCHOBHHX KﬂpﬁOI{OBHX KHCIOT Td BUANOBLAHMX

ANBAErB 1 OMHOATOMHHX HACHUEHHX CIOHPTIB, KHCIOTHI BNAcTHBOCTI

KapOOHOBKX KUCIOT ¥ MEKAX FOMONOFIYHONO PAJlY, 4 TAKOXK ¥ 3iCTARACHH] 13
cnupramy, GeHONOM | HEOPraHIHHUMH KHCIIOTAMH.

Yemanoenosamu  NPHUNHOBO-HACAIAKOBI  3B'A3KH MK CKIazoM,
CHEKTPOHHOK DYA0BOK MOMEKYIL, (MI3HYHUMH | XIMIYHHMH BJIACTHBOCTAMH
ONIHOOOCHOBHHX KapDOHOBHX KHCIOT: 3B'A3KH MK OKCHIEHOBMICHHMH
OpPraHiyHHMH CIONYKaMH.

. Hpoenosyeamu XiMiMHI' BIaCTHBOCTI 0JIHOOCHOBHHX KapGOHOBHX KHCIOT
Ha OCHOBI PO3YMIHHA BIACTHBOCTEH KapOOKCHIBHOT Ipynu Ta KpaTHHX
38’ A3KiB Mix atomamu KapGony: 0coGnuBi XiMiuHI BIACTHBOCTI METAHOBOT
KHCAOTH (3AATHICTB 10 OKMCHEHHA — B33EMOMIN 3 AMOHIAYHHM PO3UMHOM

apredtym(l) okeuay, esixoocamkenum Kynpym(1l) rigpokcuiom).

Pobumu - aucnogxy 10710 BIACTHBOCTEH OJIHOOCHOBHUX KapOOHOBUX
KHCJIOT Ha nigcrasi 1XHboT Oy108H i npo 0y10BY 0HOOCHOBHHX KAapGOHOBHX
KHCAOT HA [ICTaRl iXHIX BAACTHBOCTEH Ta Ha OCHOBI pe3ynbTaTiB
CIOCTEPEIKEHD.

33.5:

Ecrepu. Kupn -

JaraisHa Ta CTPYKTYPHI QIOpMYIH ecTepis;
Gynosa =~ monekyn, CHCTEMATHUHA
HOMEHK/IaTypa,  CIPYKTYpHa  i30Mepid,

diznuni saactupocti. Iigponis ecrepis,.

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

Hasusamu saraneHy dopMyny ecrepis; ecTepu 3a CHCTEMATHYHOO
HOMEHKJIATYPOI).

Buswawamu  cTpykTypHi  i30oMepd  ecTepiB  KapDOHOBHX  KHCIOT;
CIPYKTYPHI GOpMYNM JKHPIB (TpHRAALMIiTATY, TPHCTEApary, TpHOJEaTy);
dopmynu conell maIbMITHHOBOT 1 CTEAPUHGBOT KHCJIOT.

Hagooumu npuxiadu ecTepiB; NOWIHPEHHS ecTepiB y NpUpoai Ta
XapyOBHX MPOXYKTAX.

Knacughixyeamu sUpH HA TBAPHHHI | POCTHHHI; TBEPAI 1 PIIKI; IIPUPOIHI
1 WTyyHi.

Pospisnsmu 3a CKNanoM HacHueHl H HeHacHueHi, TBepdi H piaki,
HPHPOHI | MIPOTEHI30BAH] AKHPH: MHJIA; Peakill ecTepH(pikanii.

Crnadamu  pIBHAHHA — peakuifi  yTBOpeHHs  ecrepis  (peakiliem
ectepuixauii) i IXHbOro rijponisy; piBHAHHS peakuiil, Aki BigoOpakaioTs
BIACTHBOCTI KHUPIB (NYKHMI T1APOIIS, TIAPYBanHA),

lopisniosamu 6y 08y 1 Gi3ndH] BAACTHBOCTI HACHUEHUX OJHOOCHOBHHX
KapObOHOBHX KHCIOT i eCTepiB.

Yemanosniweamu — NPHYHHOBO-HACHIAKOBI 3B A3KH MK
OyI0BOIO MOJIEKYJI, BAACTHBOCTAMH Ta 3aCTOCYBAHHAM KHPiB.

Jacmocogyeamu. snanus s sudopy cnocody BHABIEHHA HEHACHYCHHX
LIKHX AHPIB (B3aEMOIIA 3 OPOMHOIO BOJIOO).

CKITaaomM.
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Xapaxmepusyeamu cKiajl | XiMiYHi BIACTHROCT] €CTEPiB, HKHPIB.

Potumu eucnoéku MO0 BIACTHBOCTEH ecTepis 1 upie Ha nigcrasi
ixupol Gynoem ta mwpo OynoBy ecrepis | sKupip Ha nifctai IXHix
BIACTHBOCTEN Td HA OCHOBI PE3Y/ILTATIB CIIOCTEPEKEHb.

rpyna aminis, i Gynosa. Knacudixauis
amidis.  ByjoBa  Monekyn — aMiHiB.
Cucremarnyna HOMEHKIATYpa
HAHIPOCTILNX 32 CKIALOM CHONYK. AMikn
AK opraniuni ocuoer. Ximiuni snactusocti
MeTanaminy, anitiny. Onepwanua anininy.

3.36 Byriesom Knacudixaris BYITICBOJLIB. Cknan, Pospiznamuy MOHO-, [IW- Ta TIOJICAXAPUIH.
MOJIEKyIApHi thopmym - IIOKO3H, MMoscuiosamu BOvE xapaktepuctiysux (pyHkuionaneHux) rpyn Ha
caxaposu, — KpOXMamo . i uemonosu. | Qiznumi i XiMiuHi BIaCTHBOCTI [IOKO3H.
CrpykTypaa topmyna BiakpuTol dopmu Hagooumu npuxiaou ByrneBoiB i IXHI TPHBIATEHI HA3BH; 3CTOCYBAHHS
MOJIEKYJIH TTIOKO3H. XIMIMHI BAACTHBOCTI | MIIOKOZH, KpOXMamo (BUPOBHHIITBO eTaHosy), MOUMpeHHs BYITIEBOIB ¥
[JIIOKO3H. YTBOPEHHSA TJIOKO3H B MPHPOJI. | TPHPOJI i XapuOBHX MPOAYKTAaX.
Kpoxmane 1 wuemonosa - npupoai Crnadamu MONeKynapHy i cTpYKTYpHY dopMyny BiakpuToi ¢opmu rmo-
nonimepu. Tiaponiz caxapoau, KpoXMamo i | Ko3W, MOJIekyIsSpHi (POPMYIIM CaXaposn, KPOXMAMIO | UENIONOo3H; PiBHAHHS
uenono3n, SIKicHi peakiii s BU3HAYEHHA | peakii, 1o BiaodpamaoTs XiMIUAi BIACTHBOCTI ITIOKO3H (NOBHE i HacTKO-
FIIOKOZM | KPOXMAmo; 3acTOCYBAHHA | Be OKMCHEHHs, BIJIHOBICHHS BOAHEM, CIIMPTOBE Ta MOJOYHOKHMCIE HPOJIiH-
BYTJICBOJIB, IXHs Hionoriuba poib 1HA); CAXapo3u, KPOXMamo 1 UeMoNno3u (MOneKyIapHi PiBHAHHA riaponisy),
- - doTocunTesy, YTBOPEHHA CAXapO3H, KPOXMAIIO | LIeIH0JI031 Y IPHPOJL.
Iopisniosamu KpoxXMalls i UeMI0N03Y 3a CKIaI0M | BIACTHBOCTAMM.
2 3acmocosyeamu 3uanns s Bubopy crocoby BUABIEHHA TIOK03M (B3ae-
5 MOJiA 3 amoriaunuM posariom aprentym(l) okenay, peakuii 3i cpixoocan-
sweHum Kynpym(IDriapokeiaom) 1 Kpoxmamo (B3aeMoia 3 Hopom).
Xapaxmepuzysamu XiMiuHI BIaCTHBOCTI BYTTIEBOIIB.
Pofiumu eucro6xky MO0 BIACTHBOCTEH BYINEBOAIR Ha MificTaBi IXHBOT
Gynosu i npo GyaoBy BYrJI€BOAIB Ha Mifcrasi IXHIX BAACTHBOCTEH Ta Ha
- OCHOBi pe3yJIbTaTiB CIIOCTePEKEHD.
[pozro3yeamu XiMiMHI BAACTHBOCTI BYTTIEBOIB Ha OCHOBI 3HAHbL I1PO
BIACTHBOCTI XapakTepucTuunix ((DYHKIIOHANBHUX) TPy,
3.4. HirporedoBMicHi 0prafituHi cnojaykH
34.1. AMinn XapakTepucTHuHa (thynxuionansna) Hasueamu saransiy (Gopmyly Ta xapaktepuctauny ((pynxuionanbuy)

TpYILY amiHiB; IEPBHHHI aMIHH 38 CHCTEMATHIHOK HOMEHKIATYPOIO.
Hasodumu npuxiadu aminis.
Knacughixysamu aminn 3a OyaoBoio kapGoHOBOTO Nanmiora (HacHueni,
ApoOMaTHYHI).
Hopigniosamu 0CHOBHI BAACTHBOCTI AMOHIAKY, METAHAMIHY T4 aHiNiHY.
Cirradamu MONEKYIAPHi Ta CTPYKTYpHI (GOPMYIH aMiHIB 33 HA3BAMH i
3aranbHUMU  (OpPMYJIaMH; PIBHSAHHA peakuii, #Ki OMHCYIOTH  XiMIMHI
BIIACTHBOCTI METAHAMIHY (ropiHHA, B3aEMOIIS 3 BOAOKY i XJIOPHOHOIO
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KHCIIOTOIO), anijiny (B3a€MOIS 3 XN0PHAHOIO KHENIOTO, BPOMHOIO BOJIOIO)
TA OfepKAHHS AHINTHY (BIAHOBACHHAM HITPOGEHICHY ).
- Xapaxmepusysamu XiMiuHi BAACTHBOCTI MeTaHaMiny, anininy.
Vemanoemosamu — NPEYMHHOBO-HACHIIKOBL  3B'A3KH  MIK
Oy/0BOIO, BIACTHROCTAMH HACHHEHUX | APOMATHYHMX aMIHIB.
Obrpynmosyeamu OCHOBHI BIACTHBOCTI HACHUEHHX aMiHIB Ta aHiliHy;
nocnabnennus OCHOBHMX BIACTHROCTEN 1 36inblIeHHS peakuliiHOT 31aTHOCTI
aHiNiHY B peakiLifax 3aMilleHHs,
Pobumu gucnosku Npo BAACTMBOCTI aMiHis Ha ocHosi OymoBd TXHIX
MOTIEKY/1 1 Tpo BY0BY MOJEKYJ aMiHiB Ha OCHOBI IXHIX BiacTHmocTel Ta
PE3YIBTATIB CIOCTEPEKEHD.

CKIIALOM,

342 AMIHOKMCIIOTH Cknan 1 OyzoBa Mojekyn, 3arafbHi i Haszugamu 3aransdy hopMyiy Ta xapakrepucrnuui (hyHKuioHanbHi)
CTPYKTYPHI  opMyiH,  XapakTepHCTHHI | FPYTIH aMiHOKHCIOT; aMiHOKHMCIOTH 3a CHCTEMATHYHOK HOMEHK/IATYPOLO.
(pyrkuionanshi) rpynu, cucrematnyna | - Hoscwiogamu ampoTepHicTh aMIHOKMCIOT; 3MICT MOHATH: MENTHAHA
HOMEHKNaTypa. Tonstrs 1po | rpyna, JUIentui, ToninenTuil.
amdotepricts  amidokucnor.  XiMiuni |- Crradamu MONEKYNSspHi Ta CTPYKTYpHi (OPMY/IM aMIHOKHMCIOT 3a
BIACTHROCTI  AMIHOETAHOBOT -~ KMCHOTH. | HasaMm 1 saraneHumu (GopMynaMu; pIBHAHHS peaxniil, #Kki onMCYIOTH
{lentuauna rpyna. Tlenmuam. Bionoriuna | xiMiusi - BracTBocTi  amiHOeTaHOBOT KMCIOTH  (B3aeMonis 3 Harpiid
POiIb @MIHOKHCIIOT "= "7~ o “T1APOKCHIOM; XJIOPHAHOK KHCIOTOI, YTBOPEHHA JAHIENTHILY).
Topiemoeamu 3a GymoBo MOJEKYN | XiMiUHMMM  BIACTHBROCTAME
 AMIHOKHC/I0TH 3 KapOOHOBHMH KHCJIOTAMM Ta aMiHaMM,
Mpocuozyeamu  XiMiupi  BIACTHBOCTI  aMIHOKHCIOT,  3YMOBJCHI
ocobnuBocTaMMU GYA0BH TXHIX MONEKY. r
Xapaxmepuzyeamu XIMiuHi BIaCTHROCTI aMiHOCTAHOBOI KMC/IOTH.
Vemanoemogamy  NPUUHHOBO-HACJIAKOBI  3B'A3KM  MIK  CKIazoM,
OyI0BOIO, BIACTHBOCTAMH aMiHOKHCIIOT.
Pofumu eucnoeku TPo BAACTHBOCTI amiHOKMCIOT HAa ocHoBi BynoBu
IXHIX MOJIEKYIT | Tpo Oy10BY aMIHOKHCIOT Ha OCHOBI IXHIX BIIACTHBOCTEH Ta
€3YJIBTATIB CIoCTepeKeHb.
3.4.3. binku BilkH AK BHCOKOMOMEKYJSPHI CIOIYKY, Xapaxmepusyeamu — npouecd  rigponisy,  JeHatypauii  Ginkis.
ixua Gynosa, sactocysanns, Jlenatypauia | 3acmocosysamu  smauns  ans  subopy  cnocoby  BHABNeHHs  Ginkis

i rigpomis Oinkis. Konsoposi peaitii Ha
Binku

(kcanronpoteinopa Ta GiypeTora peaxuii).
Vemanoenosamu  IIpUUMHOBO-HACTIAKOBI
Oy/10B010, BIACTHBOCTAMH OLIKIB.
Pobumu sucroéku Npo BRacTMBOCTI GiKiE Ha ocHoBi GymoBH iXHIX
MOJEKYST | po 6yA0BYy OiNKiB Ha OCHOBI IXHIX BJAACTHBOCTEH Ta pe3yibraTis

B’ A3KH MDK  CKIAoM,

CIIOCTEPEHCHE.
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3.5. Cuirvernuni Bie TEKYASPHI pedoBim i nojiMepHi maTepiajin ua ix ocnosi

CHHTETHYHI BHCOKOMOIEKyIapHi peuosunn. [Monimepun. Peaxuii Hoscniosamu  cyTh - NOHATTS  MoJiMep; peakiiii  nonimepusauii i

noniMepuaanii i nonikonaencauii. [Inactmack. Kayaykn, ryma. | nosikonencanii ak cnocoBin oaepikants nojiMepis.

CunrerHuni  BoNokHa: (izuuHl  BIACTHBOCTI 1 3aCTOCYBAHMA. Kanacugbixysamu noniMepu 3a criocoboM ofepianna: NPHPONHI, Ty Hi,

Haijinomupenitni nomiMepr Ta cfepd IXHBOTO BHKOPHCTAHHA. | CUHTETHUHI.

3HaueHHs NPUPOHKX | CHHTETHYHHX T[ONIMEPHHX OpPraHivyHUX Hagodumu npuxaadu CHHTETHMHUX BHCOKOMONEKYJIAPHHX PEYOBHH |

CITOTTYK. - | noiMepHHX Matepianis Ha ixHiil OCHOBI; piBHsHb peakuiil noniMepusanii i
TOJIKOH/IEHCAllIL. '

Pospisnamu  peaxiii noniMepuszauii 1 nonikoxgeHcauii; MiacTMacH,
Kay4yKH, TYMY Ta CHHTETH4Hi BOJOKHA.

ITopigosamu NPAPONL, IITYUHI | CHHTETHYH] BOJIOKHA, NACTMACH.

Cinadamu  piBHAHHA  peakuiii  nomiMepusauii 3 YTBOPEHHSAM |
HABaXCIHBIIHX [OMIMEPIB (MOTieTHIEHY, TOMNPONiNeHy, MOJICTHPERY,
noAiXI0POBiHiNY, noxiteTpadyopoeTHieHy); peakuili nosikonnencauii 3
YTBOPEHHSM [N~ | TPUTIENTH]IIB.

- Jacmocoeysamu 3MANNS NPO BAACTHBOCTI NOMIETHICHY: BiAHOWEHHS [0
HArpiBaHHs, PO3YMHIB KHCAOT, JYriB y KOHTEKCTI #Oro 3HavenHs B
CYCHUILHOMY rocrnoaapetsi, nobyTi.

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

Obrpyumosysamu 3aCTOCYBAHHA [OJIMEPIB, 30KpeMa NoJieTHIEny, Horo
BAACTHBOCTAMM T4 3HAYEHHSA NOKIMEPIB Y CTBOPEHH] HOBHX MaTepialis.

Pofumy gucnosku 110 BIACTHBOCTI N0JiMepIB Ha OcHOBI OY10BK iXHIX
monekyn i npo OymoBy noniMepis Ha OCHOBI iXHiX BiacTHBOCTEH Ta
PE3YIILTATIB CIOCTEPEIKEHD.

3.6. ¥zarajibHennsi 3HaAHb PO OPraHivHi CHOTYKR

VCTAHOBNCHHA TEHETHUHMX 3B A3KIB MK DI3HMMM  Klacamu [oscniosamu npuauHK GaraTOMaHi THOCT] OPraHiMHUX PEHOBHH.
OpradivHuX CnoayK G Hasodumu npuxiqou ToOMONOTiB T4 i30MepiB; CHONYK i3 HPOCTHMH i
KpaTHHMH 3B 93KaMM; i3 PI3HUMH XapakTepHcTHIHHMH ((DyHKIIOHATLHHMIL)
TpylaMH.

Pospisuamu Opranidfi CMONYKH 33 HAIGKHICTIO [0 BIANOBIIHAX
FOMOJIOTIHHHX PSS,

Cxnadanu PIBHAHKA Peakiliii — B3aEMONEPETBOPEHE OPraHiuHuX CIOIYK
PI3HMX KT4CIB.

Hopigniogamu XiMiuHi BIACTHBOCTI OPraHiuHMX CloQyK pi3HHAX KHacis,

Vemarosmosamu 38 S3KkH MK CEJAAOM 1 XIMIVHHMH BIACTHBOCTAMH
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OprasiuHMX CHOAYK PI3HMX Kiacis; MDK OYI0BOK MOJIEKYN OprasidHmnx
CHOAYK Ta TX #IaTHICTIO BCTYNATH B PEaKuii NEBHOIO THMY; MK Kiacamu
OPraHivHHX CHONYE.

Obipyumoayeamu BUKOPHCTAHHA OPTaHiYHHX CHOIYK 3A/EHHO B IXHIX
BIACTHBOCTEN; 3HAYEHHS OPraHiuHUX pPevOBHH Y CTBOPEHHI HOBHX
Marepianis.

4. Oduucaennsn B Ximil

4.1. | Posslasysanus zagay | Qopmynu  ana. obuyMcienHs  KiNbKOCTI Yemanosnosamu ximiany (GopMyity CHOIYKH 38 MACOBUMH YacTKaMu
3a XiIMIMHHMH PEYOBHHH, KUIBKOCTI HacTHHOK Y IeBHiil | elleMeHTIB, - a1l0 BXOAATH [0 1i CKJIaly, 3a 3aralbHoi0  (HopMysioio
thopMmynamu i Ha KUIBKOCTI ~ PEHMOBMHM, MAacOBOi YacTKH | FOMONOTIMHOIO PALY Ta IyCTHHOIO 200 BiIHOCHOIO TYCTHHOI.
puBecHHS GOpPMYNIH | eNeMeHTa B CHOMYI, BIHOCHOI TYCTHHH O6uucmosamu BIIHOCHY MOJIEKYISPHY TA MOJSPHY MAcH pPEeYOBHHH;
CHONYKH rasy, BHBeACHHA (OpMYNIH crHoAyku 3a | KUIBKICTE YACTHHOK (2TOMIB, MOJIEKYIT, HOHIB) ¥ MeBHIH KiNbKOCTI PEHOBHHH,
MACOBHMH YACTKAMH EIIEMEHTIB Maci pedosun#, 06°eMi rasy; macy ta o6’eM JaHOl KIIBKOCTI pedoBHHM |
3 e KLIBKICTE PEUOBHHH 3d BIIOMOIO Macor Ta of'emMom; 00’em navol macH adbo
KiJIBKOCT] PEYOBHHM ra3y 3a H. Y.; BIIHOCHY I'YCTHHY rasy 3a iHIIHM ra3oM.
4.2 Bupamenus GopMynn s obunclIeHHS  MacoBol Ofuucnosamu Macosi Ta 06’ emMHi (11 ra3iB) YacTKH PEYOBHH Y cyMitui;
kinbKicHoro cknany | (06'eMHOT) YACTKH KOMMOHEHTA B CYMIlll, | MACOBY 4ACTKY €JIeMEHTa y Cnojyui 3a ii (GOpMy/IoK; MAacH eleMeHTa B
pO3YHHY (CyMirmi) MACOBOI YACTKH PO34MHEHOT PEYOBHHH. ‘CKNaAHIH peyOBHHI 3a HOr0 MACOBOIO YACTKOK; MAacOBY HacTKy Po3MHHEHO!
: pedoBMHH B po3umHi; Macy (00’eM) posdHHY Ta PO3IUMHHMKA; Macy
PO3UHHEHOT PEYOBHHH.
4.3. | Posp'maypanus sanay. | AArOpHTMH  pO3B'S3yBaHHA  3adad  3a Vemanosniceamu Ximiuny GopMyny pedoBHHH 3a Macoro, 00 emom abo
38 PIBHAHHAMH PIBHAHHAM  PeaKilii; BiAHOCHMIA BUXiJl | KUTBKICTIO peMOBHHN peareHTiB abo MpoayKTiB peakilil.

peaxui

TPOJYKTY peaxuil

Ofuucmoeamu 3a PIBHAHHAM XIMIMHOT peakuii KUILKICTh PEHOBHHM, Macy
Ta of’eM razy (H.y.) abo KiIBKiCTE pPEYOBHHM peareHTy/MpoayKTy 3a
BIIOMOIO  KIJIBKICTIO PEUOBHHM, Macoio, ob’eMoM (Ui rasy) iHIIOrO 3
peareHTiB/MPOAYKTIB; 3a PIBHAHHAMH PEAKIif 3 BHKOPUCTAHHAM PO3HHHIB i3
NEBHOI0 MACOBOIO YACTKOK PO3UWHEHOT PeHOBMHM; BIJIHOCHMH BuXij
NPOAYKTY Ppeakuii; KinbKicTh pedoBHnH, macy abo of’em npoaykry 3a
PIBHAHHAM XIMIYHOI peakilil, SKII0 OJHH i3 PEAreHTIB BIATO B HAIUTHIIKY;
00'EMHHX BiIHOWIEHD ra3iB 38 XiMIMHHMH PIBHAHHAMH; KITBKOCTI PEHOBHHH,
Macy abo 06’eMy 3a KinbKiCTIO pevoBuHH, Macorw abo ob’eMOM pearenTy,
IO MICTHTL MEBHY YACTKY AOMIILOK.

Poze'azyeamu  kombinoBaHl 3ajadi
ATOPUTMIR),

(noenHannst He Oinblie  JBOX




AOJIATKH
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VYMOBHI MTO3HAYEHHS: «p» — Pe4OBHHA po3uKHHa (po3unkHicTb Oinbwe | 1 peyoBunn y 100 r Boau),

«M» — Pe4OBHHA MAJIOpo34YnHHA (po3unHHicTh — BiA 1 20 0,001 ry 100 1 BoAM);

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

«#t» — pedoBHHA ICHYE, ajle pearye 3 BOJ0I0; i PO3UHHHICTH BH3HAYHTH HE MOXKHA.

Psix akTHBHOCTI MeTaliB

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




Haiinomupenimi HA3BH Ta CKIAQCAKHX HEOPTaHiIHHX PeOBHH, cymiueii Ta minepanis

Haiinowmpenima naisa pevosuin abo

Ximiuna dopmyna peuosHny abo

Haiinommpeniiia Hasga pedoBuHH ato

Ximiuna hopmyna pedosuuu adbo

cymiuli KOMMOHEHTa (KOMIOHEHTIB) CyMiLti cyMili KOMTIOHEHTA (KOMITOHEHTIB) cymili

| kyxoHHa (kam'sHa) cith NaCl = CipKOLO/IEHb HaS

KayCcTHMHA CONla NaOH CipUHCTHI ra3 SO

Ka/bLIMHOBAHA COMA Na;CO; yaHHi ras Cco

KpHCTANI4HA cojla Na;CO+10H:0 3BeceIAtounii ra3 N:0

nuTHA (Xapy4oBa) coja NaHCO; nipuT FeS; il

HaTpifHa ceniTpa NaNOs; MiJIHHIT Kynopoc CuS0. - 5H.0

xkaniiina cenitpa KNO; 3ani3HHil kynopoc FeSO, - TH.0

aMiauna cenitpa NH:NO; nepekuc BO/HI0 H10; (poanuii po3unH)

HALWATHD NH,Cl HoIHa HACTOAHKA 15 (cnupToBRii po3uNH)

ndram KaCOs HAIIATHPHHUI CIMPT, aMOHIAYHA BOMA NH; (BoaHHit pO3uHH)

Kpeiila. MapMyp, BanHak, KalbiuuT CaCOs PO3UHHHE CKIIO Na;Si0y

HETalleHE Banio CaO KpeMHiil (HANIBNPOBITHIK) Si

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

BarnHAHA BOJA Ca(OH); (soaHHi po3uuH) CKJIO (BiKOHHE) Na;0 + Ca0 - 6510,

KOPYHI Al:Oy X/10pHa BOjlA Cl; (BoAHMIT POIUHH)

0IeYM posunn SO3 y HaS04 Gpomua Bojia Br: (BoAHHH pO34HH)

rine CaS0s - 2H:0 Heprojerora cifib KClOs

aneBactp CaS04 - 1/2 H:0 Maprauiiska KMnO4

CYXHIi nia CO, (TBepaHii} kanbLii KapBin CaCy

Hajinomupenimi HA3BH Ta CKJA/ IeSIKHX OPraHiiHHX Pe4OBHH T2 cymimen

Haiinomspeniwa naisa pevosnuu abo

Ximiuna dopmyna

Haiinowspeniwa Ha3sa peqoBHHH

Ximiuna gopmyia

cymimi
GonoTHui ras, py AHHKOBHI ra3 CHa, kapOo/ioBa KMCAOTa CsH<OH
i300yTau (CH3)CHCH; MYpPallHHA KHCA0Ta HCOOH
300KTaH (CH3):CCH2CH(CHa), OLTOBA KMCNOTA, aUEeTATHA KHEI0Ta CH;COOH
izonpen CHz=C(CH3)CH=CH: MOJIOUHA KHCI0Ta CH,CH(OH)COOH
xiopodopm CHCly L1ABIEBA KHCAO0Ta HOOC-COOH
BinixiopHn CH,=CHCI FIIOKOHOBA KHCIOTA HOCHx(CHOH):COOH
METHIOBHI CITHPT, NepeBHHIl CHPT CHyOH copbir HOCH:(CHOH),CH-OH
ETHAOBHH CNUPT, BUHHKI CIHPT C;HsOH R NH;CH:COOH
MY paluMHHii anbaeriz, Gopmaibaeriia HCHO anaHin CH;CH(NH2)COOH
dhopmanin | 36-37% pozuun HCHO K TKOBHHA (CsHigOs)a




KPUTEPII OLIHIOBAHHSI PE3YJILTATIB CIIIBBECIIA

Kosxen aOitypieHT camocriiino o6upae Giner, sikuil MicTHTb TpM 3anuTaHHs (3asaanus). [lis
OLIrOTOBKM JI0 BIANOBLAI Ha nuTaHHsA Outery Hazaerbest 60 xBuimH. YieHamu exsameHauiitHoi komicii
3aCJOYXOBYEThCS YCHA BIANOBiAb abiTypieHTa, 3a KOKHHM NHUTAHHAM OKpeMmo. IlizcymkoBa ouiHka
BUCTaBJIAETbCA 3a BCI TPU MUTaHHA Oinery y 12-GanbHiii mwkami 3a kpurepismu noxatka 1. Tlepesenenns
pesyabTaTiB cniBOecian 3 12-OanbHol wKaaM ouiHtoBaHHs y mikany 100-200 Ganis 3ailicHIOETBCS 3MiHO
jqojaaTka 2.

Jonarok 1
12-
DasbHa Bucrapaserses BIANOBIHA OLIIHKA, SKIIO BCTYHHUK:
mIKaja
1 6a Berynuuk posnizHae feski XiMiuHi 06°ekTH (XIMidHI CUMBOJIM, (DOPMYJIH, SBUILA, TOCY/] TOLIO) 1

Ha3uBac 1X (Ha MOOYTOBOMY piBHI)
2 Oanu |BeTynHuK onueye aeski XiMidHi 00’ €KTH 3a NIEBHUMH O3HAKAMHU
Berynnuk Mae gparmMeHTapHi ysSBICHHS 3 IIpeJMeTa BUBYESHHS 1 111/ KEPIBHULITBOM BUMTE1s
MO’KE€ BIITBOPHTH OKpeMi HOro 4acTHHU
Berynauk BiaTBopioe geski pakTH, 10 CTOCYIOTHCS XiMIYHUX CIOJIYK 1 SBHIL, CKJIANAE 3
JIONOMOT00 BUMTEIIs CKOPOUSHY YMOBY 3a/adi
BeTynHHMK BIATBOPIOE OKpeMi YaCTHHH HABYAJILHOI'O MATeEpialy, 1a€ BU3HAYEHHS OCHOBHHUX
MOHATE, CAMOCTIHHO CKJIAJIA€ | 3aIIHCYE CKOPOYEHY YMOBY 3aj1adi
BCTynHUK NOCI110BHO BIATBOPIOE 3HAYHY YaCTHHY HABYAIBLHOI'O Martepiajy, poOouTh
004YHCIIEHHS 32 TOTOBOK (hOPMYJIIOIO
BCTynHuK BIATBOPIOE HAaBYaNbHUH MaTepial, HABOUTH NPUKJIAIH, 3 JOMOMOIOI0 BUMTEIs
MOPIBHIOE XiMi4HI 00’ €KTH, HABOAMTH PiBHSHHS peakiliii 3a yMOBOIO 3a1a4i
BeTynHuk 10rivHO BiATBOPIOE (DaKTHYHHH | TEOPETHUHMIT HABYAILHUI MaTepiall, 3aCTOCOBYE
8 GauliB 3HAHHA B CTAaHIAPTHUX YMOBAX, MOPIiBHIOE, KJIacK(Dikye XiMiuHi 00’ €KTH, poOUTH 00UYKCIIEHHS 3a
IBHAHHAM PEaKLii, 3 JIONOMOrol0 BUMTels PO3B'a3ye 3aaa4i
BerynHuk Bososiie 3HaHHAMH OCHOBOTIONOKHUX XIMIYHUX Teopiil 1 (paKTiB, HABOAWTD MPUKIIA/IH
9 GamiB [Ha MIATBEP/UKEHHS 11LOT'0, aHAi3ye iH(OpMAaLi0, pOOUTH BUCHOBKH, HABOJAMTH NOTPiOHI
(opMyIMpedOBHUH i PIBHAHHS peakiliii; po3B’s3ye 3a/aui, KOPHCTYIOUHCH AITOPHTMOM
10 BerynHuk BOJl('),[liC HaBYAILHUM MarepiaaoM i 3ACTOCOBYE 3HAHHA Ha npat{mui. y3araabHioe it
cHcTeMaTH3ye iHdopMallito, poOUTs apryMeHTOBaHI BUCHOBKH, CAMOCTIHHO HABOJIMTS i
BHKOPUCTOBYE HEOOXIHI (POPMYJIH JUls pO3B'SI3yBaHHSs 3ajiay
BeTynHUK BOJIOIIE 3ACBOCHHMH 3HAHHAMH | BAKOPHCTOBYE X y HECTAHAAPTHUX CHTYaIlisiX,

11 |BCTaHOBIIOE 3B SA3KH MIXK SIBHLIAMM; CAMOCTIHHO 3HAXO/IUTh, OLIHIOE i BAKOPUCTOBYE
OaniB [iHdOpMAaLLiIO 3 PI3HHX IPKEPEJT 3TiHO 3 MOCTABICHUM 3aBJIaHHsIM; POOUTE Y3araabHIOBAIbHI
BMCHOBKH, CAMOCTIHHO po3B'sa3ye 3aaa4i, hoOpMyJIioe BiAnoBii
BeTynHMK Mae CHCTeMHI 3HAHHS 3 PeIMeTa, apryMeHTOBaHO BUKOPHCTOBYE iX, Y TOMY YHCIIi B

12 [npoGieMHHX CHTYalliSiX; aHalli3ye A01aTKOBY iHPOPMALLIO; CAMOCTIHHO OLIHIOE SBUILLA,
OaniB |[npuiiMae pilIeHHs, BUCIIOBIIIOE CY/UKEHHS, 0B’ SI3aH1 3 PEYOBHHAMH Ta iX IEPETBOPEHHIMM,
CaMOCTIHHO aHajli3ye Ta po3B'S3ye 3a/a4i palioHAILHHM CrIOCOOOM

4 Ganun

5 OaiiB

6 Dams

7 bamiB

Oame




Jonarok 2
TABJIALLS

ITepeBenenns pesyabraris cnisdecian 3 12-6aabHol mKkamm
ouinwBanus y mkaay 100-200 6anais
12-HasibHa miKaja [ kaaa 100-200 6anais
100
105
110
120
130
140
150
160
170
180
190
200
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