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3ATBEPO)KEHO
Haka3 MiHicTepcTBa OCBITU i HayKn YKpaiHu
Bif Yi> 2018 p. Ne 69 #

Mporpama 30BHILLIHBLOI0 HE3aNEXHOI0 OLiHOBaHHS 3 XiMiT

Mporpama npusHayeHa 419 NPOBEAEHHSA 30BHILLUHbOM0 HE3a1eXHOr0 OLiHI0BaHHSA 3 XiMii nounHaroun 3 2020 poky.

[0N0BHOIO METOK MPOBEfEHHS 30BHILUHLOrO HE3aNneXHOro OLiHIOBAaHHSA e 06'eKTWBHE Ta HeynepemkeHe OLiHIOBaHHSA PiBHA
HaBYaNbHUX [OCATHEHb 0Ci6, AKi 3aKiHUMAM 3aKnafg 3aranbHoi cepefHbOI OCBITW i BUABMAN GaxaHHA BCTYNWUTW A0 3aKnagy BULLOT
OCBITW YKpaiHu.

30BHILLHE He3aneXKHe OLiHIOBaHHS 3anpOBafKeHO 3 MeTOK 3abe3neyeHHs KOHCTWUTYLIAHOrO npaBa rpomMafaH Ha PiBHUH
[LOCTYyN [0 BULLOT OCBITY.

30BHiLLHE He3anexHe OLiHIBaHHA 3 XiMiT— crnoci6 nepeBipKu:

* 3HAHHA YYHAMMW HaNBaXNUBILLMX 3aKOHIB i TEOPIii XiMmiT;

¢ BOMOAIHHA XiMi4YHOIO MOBOK, BMiHHSI KOPUCTYBAaTMCH Ha3BaMW i CUMBONAMW XiMiYHWUX enemMeHTiB, Ha3BaMy MNPOCTUX i
CKNafHNUX peyoBuH;

¢ BMIiHHS cKnagat XiMiuHi hopMynu i piBHAHHS XiMIYHWUX peakLiii, po3s'a3yBaTi po3paxyHKOBI Ta ekcnepuMeHTanbHi 3agadi,

* PO3YMiHHA 3B'A3KY MiX CKnagom, 6yAoBot, isUYHUMK | XIMIYHUMW BNacTUBOCTAMMW PEYOBUH, Cnocob6amm ix OfepXaHHs,
ranyssamMy 3acTocyBaHHS;

* 3HaHb NPO HaWBaXMBILLI NPUPOLHI Ta WTYYHI PeYOBMHM, TX BYA0BY, CNOCOOU OfepPXKaHHSA Ta ranysi 3aCTOCYBaHHS;

* PO3YMiHHSA HayKOBUX OCHOB NEBHUX XiIMIYHUX BUPOBHULTB;

¢ 06i3HaHOCTi 3 AeAKMMU €KONOTiYHUMK NPo6AeMamMm, NOB'A3aHUMM 3 XiMIEHD;

* PO3YMiHHA poni XiMiTy po3B'a3aHHi rnobanbHUX Npo6nem NIACTBA.

Mporpamy ANs 30BHILHbLOr0 HE3aneXHOro OLiHIOBaHHA 3 XiMii po3pobneHO Ha OCHOBI [lep>aBHOro craHgapTy 6a30Boi i
NOBHOI 3arasbHOI CepeAHbOi OCBITW, 3aTBepA)KeHOoro noctaHoBot KabiHeTy MiHicTpiB YkpaiHu Big 23 nuctonaga 2011 poky
Ne 1392.

Mporpalllgas 30BHILUHLOrO HE3aNeXHOro OLiHIOBaHHA 3 XiMii OpPIEHTYETLCA HAa OBOMIOAIHHS YYHAMMW 3aknagis 3aranbHol
ccpefHbUNIATINAMILTHUMM BMIHHAMW Ta JOCATHEHHS HUMU NEBHWUX Pe3ynbTaTiB HaBYanbHOT AifNbHOCTI. Mpu LUbOMY Baxnuse
He NNuBH|(cSNN«IN)EiinN XiMiYHUX NOHATb, 3aKOHIB, TeOpill, a 1 YMIHHA MOACHIOBATM XiMiuHi ABMWA, POBUTM O6rpYHTOBaHI
BUCW*$iMipO HAX,"Mi%%He BUKOPUCTAHHSA HUMW 3HaHb, (DOPMY/IOBAHHSA OLiHHUX Cy[KeHb, BUSB/IEHHA BNAaCHOI NO3MULii y pi3HUX
XUFTPBIAX Tn 'p6||"|un chopmoBaHi 3acobamy HaB4aNbHOro NpeAMeTa KAY0BI i NpeaMeTHI KOMNETEHTHOCTI.

3 opuriHanom
3rIAHO/* | m

Matepian nporpamu [ 30BHiLUHbOrO HE3a1eXHOr0 OLiHIOBaHHA PO3MOAINEHO Ha YOTUPKM TeMaTuyHi 610KW. «3aranbHa
Ximis», «HeopraHiyHa Ximis», «OpraHivHa ximis», «OBuncneHHs B XiMii», AKi B CBOKO Yepry po3nofiseHo 3a po3ginamu i Temamu. Y
KOXXHOMY PO34ini nepeniyeHo 3MIiCT HaBYa/bHOrO MaTepially, SKUM MaloTb BOMOGITM YYACHWKW 30BHILUHBOrO He3aNexHoro
OL|iHIOBaHHS.

Y nepeniky BUMOT, HaBeAEHUX Y CTOBMNUMKY «[peAMeTHi BMiHHS Ta pe3ynbTaTi HaBYaibHOI AifNbHOCTI» AeTanbHO PO3KPUTO
06CAr BUMOT [0 3HaHb, YMiHb, Pe3yNbTaTiB HaBYaIbHOT 4iANbHOCTI 3 KOXHOIO po3giny i Temu.

Y nporpami 41 30BHILUHLOrO He3aneXxHOro OLiHI0BaHHA 3 XiMii BUKOPUCTAHO HOMEHKNATYpPY XiMiUYHUX €NeMEHTIB i PeYOBMH, a
TaKoX TepmiHonorito, aki BignosigatoTe ACTY 2439-94: EnemMeHTU XiMiuHi, peqyoBMHW MNpoOCTi. TepMiHWM Ta BuU3HaueHHs. — K.,
[epXxcnoxunsctaHgapT YkpaiHn — 1994. Liboro ctaHgapTy 6yae AOTPUMAHO i B 3aBAAHHAX TECTY 3 XiMil.

HasBu opraHivyHMX CNoNyK BiANOBiAatoTb OCTaHHIM pekomeHgauism LLIPAC.

Y nporpami 415 30BHILUHbOrO HE3aNEXHOro OLiHIOBaHHS 3 XiMil BUKOPUCTAHO CKOPOYEHHS «H. Y.» — HOpPMasbHi YMOBMW
(temneparypa 0 °C, Tnck 101,3 klMa a6o 760 MM pT. CT.).

BignoBigHO 40 MiXXHApOAHWUX CTaHAAPTIB A4/11 NO3HAYEHHS KiNbKOCTI PEYOBMHM MOXHA BUKOPWUCTOBYBATY NiTepu A abo v. Ans
No3HaYeHHs TeNI0BOro eeKTy peakLii CNiJ BUKOPUCTOBYBATW MO3HAUEHHS «[H».

Mig yac NiArOTOBKM [0 30BHILIHLOrO HE3aneXHOro OLiHIOBaHHA 3 XiMil peKoMeH40BaHO BMKOPWUCTOBYBaTW [AOBiAHUKOBI
Tabnuui, AKi HaBeAeHo y AofaTkax «PO3UMHHICTb KUC/MOT, COMei, OCHOB Ta aM(OTepHMX rigpokcuaiB y Bogi 3a 20—25 °Cx», «Psg
aKTMBHOCTI MeTaniB», «HalnowmpeHilli HasBu Ta CKnag [esaknx HeopraHiyHUX pevoBuWH, CyMillieli Ta MiHepanis», «HainowwmpeHiLi
Ha3BMW Ta CKNaf AesIKUX OpraHiuyHmMX PevoBUH Ta CyMiLLeii».

V,  Hassa posginy, remu 3MicT HaBYanbLHOro mMaTepiany MpefMeTHI BMiHHA Ta pe3ynbTaTi HaB4anbHOT AiANLHOCTI
1. 3aranbHa ximin
11 OCHOBHI XiMiuHi MoHATTA peyoBMHa, (isnyHe Tino, mate-  3anucyBaTu XiMiuHi (hopMynm pevoBuH, rpadiyHi (CTPYKTYpHi) (opmynm

NOHATTA. PEUOBMHA  pias, NpocTa pevoBuHa (MeTan, HemeTan), Monekys.

CKnafHa peyoBUHa, XiMIYHUIA enemeHT; Po3pisHATN (i3nyHi Tina i pevoBWHW; NPOCTi Ta CKNafHi PeYOBUHN;
Halifpi6HiLLi YaCTUHKW PEYOBUHU — aTOM, €NeMEeHTV i NPOCTi PeYOBMHU; MeTaau i HeMeTanu; aToMMu, MONEKynn Ta
MO/eKyna, OH (KaTioH, aHioH). ®i3nuHi Ta  AOHN (KaTioHW, aHiOHW); (hi3nyHi Ta XiMiUYHi BAACTMBOCTI PEUOBUHY; (i3nyHi |
XiMiYHi  BnacTMBOCTI peuvoBMHU. Cknag ABMLLA Ta XiMiYHI peakuii; HaNpoCTiLy Ta ICTUHHY (OpMyan CnonyKw.
PEYOBUHN (AKICHUIA, KinbKicHui). BaneHT-  CknagaTu (opMynu G6iHapHWX CMONYK 33 3HAYEHHAMWU BaNeHTHOCTI

r HiCTb  XiMiUHOTO ~ eneMeHTa.  XiMiuHa enemeHTiB.

&IOU. (HaiinpocTiwa, icTWHHA) | rpadiuHa  AHanisyBaTu AKICHWA (ENeMEHTHWIA) i KiNbKICHWIA CKNaj pevyoBuHM 3a ii

i A m (cTpykTypHa) hopmynu. DisnyHe ABULLE  XiMiYHOMO OpMYOLO.
3 opuriHanom i
3rigHo /
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XimiyHa peakuis

ByfoBa aTomiB i
NPOCTMX AOHIB
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MepiognyHNIA 3aKOH i
nepiofnyHa cuctema
XiMi4HUX enemMeHTiB

XimiuHwii 38°A30K

Ta XimiyHa peakuis. Big. 3cHi aToMHa i
mMonekynspHa (hopmynbHa) Macu, Monsp-
Ha Maca, KinbKiCTb pe4oBuHW. OauHuMui

BUMipIOBaHHA KinbKoCTi PeyoBUHU,
MONAPHOT ~ Mack, MONSpHOro  06’emy;
3HaYeHHs Temrepatypu H TUCKY, SKi

BiANOBIAAIOTb HOPMaNbHUM ymMOBaM  (H.
y.); MonspHuiA 06°em rasy (3a H. y.). 3akoH
ABoragpo; uucno Asoragpo. CepefHa
BiJHOCHa MO/eKynsipHa Maca MoBITPS.
MacoBa YacTka enemeHTa y cronyLi.

XimiuHa peakuis, cxema peakuii, XiMiuHe
PiBHAHHA.  3aKOHW 36epeXKeHHs  Macu
peyoBMH Nig uYac XiMiuHOT  peakuii,
06’eMHVX CMiBBIAHOLLIEHb rasiB y XiMiyHii
peakLii. 30BHiLLHI edekTy, o
CYyNpPOBOMAXYIOTb  XiMiYHi  peakuii. Tunu
XiMiYHNX peakuii. Knacudikauis
XiMIYHMX  peakLUiii B opraHiuHiii  Ximii
(NpregHaHHA, 3aMillieHHs, BiALLENNeHHs,
i3omepu3aulii). TennoBuii edekT XimiuHOT
peakLii, TepMOXiMiuHe PiBHAHHA. MMOHATTA
OKUCHUK, Bi/JHOBHVK, OKMCTEHHS,
BiHOBMEHHs.  [aNnbBaHiYHUA  enemeHT.
LLBnaKicTb XiMiyHOT peakLii. Katanisatop.
BnavB pisHNX UMHHWKIB Ha LUBWAKICTb

XimiyHOi peakuii. XimiyHa piBHOBara,
npuHuun Jle LLarense.

Cknafy, atoma  (A4po,  eneKTpoHHa
060M10HKa). [OHATTA  HYKNOH, HYK”ig,
i30ronu, MPOTOHHE YMCNO,  HYK/IOHHE
uncno, opbitanb, eHepreTWyHi piBeHb i
nifipiBeHb, cnapei A HecuapeHi

€NeKTPOH; pagiyc aToma, NPocToro 1oHa;
OCHOBHUI i 30Y[)KEHWA cTaHu aToma.
dopmun 3- i /3-0p6iTaneid, po3milLeHHs p-
op6iTaseii y npoctopi. [locnigoBHICTL

3aMoBHEHas eNeKTPOHaMM eHepreTUYHUX
piBHiB i NigpiBHiB B aToMax enemeHTis Ne
1-r-20 i 26, eneKTPOHHI hopMynn aToMmiB i
npocTux MoHiB enemeHTiB Ne 1—20 i 26 Ta
iXHi rpacdiuHi BapiaHTW. BaneHTHi cTaHu
enemeHTiB. CTyniHb OKWCHEHHSA eneMeHTa
B PEYOBMHI. MOXMBI CTYNeHi OKUCHEHHSA
HeMeTaniyHUX eNeMeHTIB Manux nepiogis.

MepiognuHuii 3aKoH (Cy4acHe (opmyto-
BaHHsA). CTpyKTypa KOPOTKOrO i A0Broro
BapiaHTiB MepiognyHOi cucTeMu; nepiogu,
rpynu, nigrpynu (ronosHi (A), noGiyHi
(B). MpoToHHe .uncno  (MOPSAKOBUA,
aTOMHWIA ~ HOMep  enemeHTa),  Micue
MeTNiYHNX | HEMeTaNniYHUX enemMeHTiB y
nepioguuHiii cuctemi, nepiogax i rpynax;
NYXHi, iHEpTHi eneMeHTn,  ranoreHu.
MepioanyHicTb 3MiH BNacTMBOCTel
eleMeHTIB Ta TXHiX CMoNyK Ha OCHOBI
yfiBNeHb Npo 6yA0BY aTOMIB.

OCHOBHI  BMAW  XiMiYHOTrO  3B’A3KY
(MOHHWIA, KOBa/IEHTHWIA, BOJHEBWIA,
meTaniyHniA).  OBMIHHMIA Ta AOHOPHO-
aKuNenTopkuii  MeXaHi3Mu  YTBOPEHHs
KOBa/IeHTHUX 3B’A3KiB. MpocTuid,
noABiiHUiA, MOTPiiHWIA, nonApHWiA  Ta
HenonapHwii KOBaNeHTHi 3B7A3KN.
EnekTpoHeraTusHii; ro efleMeHTa.
EnekTpoHHa thopmyna MOneKyN.

PeyoBuHM aTOMHOT, MONEKYNAPHOT, OHHOT
6ypoBu. KpuctaniyHuii i amopthHuin cTaHn
TBEPAUX PEuOBMH. TWNN  KPUCTaniuHUX
rpatok (aTOMHi, MONeKynspHi, MOHHi,
MeTaliuHi). 3anexHicTb hisnyHNX
BNaCTMBOCTE PEYOBUH Bif iXHbOT 6yA0BM.

Bu3Haua Ty BaNEHTHICTb eNeMeHTIB 3a (hopMynamu GiHapHUX Cronyk.

O6uncnioBaTN CePefHI0 BIAHOCHY MONEKYNspHy Macy MoBiTps, MacoBy
4acTKy efneMeHTa Yy cnonyLi, Macy enemeHTa y CKnagHiii peqoBumHi 3a ioro
MacoBOH HYaCTKOO.

3anncyBaTy CXeMun peakLuiid, XiMitHi 7 TepMOXiMiUHi PIBHAHHS.

Po3pisHATY TUNK peakuii 3a KinbKICTIO peareHTiB i NPOAYyKTiB (peakuil
CMoNyYeHHs, Po3knagy, 06MiHy, 3amillleHHs), 3MiHOI CTYNeHs OKUCHEHHS
eNeMeHTiB (peakLii OKMCHO-BIJHOBHI Ta 6€3 3MiHW CTyMeHs OKWUCHEHHS),
TennoBuM edekToM (peakLii eK30TepMiuHi, eHAOTEpMiuHi), HanpsMom
nepebiry (peakuii 060pOTHi, HEOBOPOTHI); 3a Y4acTHO OpraHi4HWUX Cnonyk
(3amiLLieHHs), NpueaHaHHA, BifLLenneHHs, i3omepu3aLii).

AHaniyBaTu BNAWB NPUPOAM peareHTiB, 1X KOHLEHTpaLiii, BenMYMHK
NOBEPXHI TX KOHTaKTy, TemMnepaTypy, Katanizatopa Ha LUBMUAKICTb XiMi4HOT
peakuii; npouecy, Lo BifbyBaOTLCA NPH PO6OTi ranbBaHi4HOrO eNeMeHTy.

Bu3HayaTy B OKUCHO-BINHOBHIli peakLii OKUCHUK i BiAHOBHWK, NpoLecu
OKUCHEHHS! Ta BifJHOB/EHHS!.

BuKOpUCTOBYBATU METOA €NeKTPOHHOrO GanaHcy ANs MNepeTBOPeHHS
CXeMM OKWUCHO-BifHOBHOI peakLii Ha XiMiYHe PiBHAHHA.

3aCTOCOBYBATM 3aKOH 30GEPEXEHHS Macu PeYOBUH /11 MepeTBOPEHHS
CXeMM peakLii Ha XiMiYHe piBHAHHA, NpuHUMN Jle LLlaTenbe ans BU3HAYEHHSA
HanpsMy 3MilLeHHs XimMiuHOT piBHOBaru.

3anucyBaTy Ta po3nisHaBaTy eNeKTPOHHI (hOpMy/n aTOMIB i NPOCTUX 10~
HiB enemeHTiB Ne 1—20 i 26 Ta ixHi rpadiuHi BapiaHTW, aToMiB Heme-
TaniyHUX eNeMeHTIB MasMx NepiofiB y OCHOBHOMY i 36y[)XeHOMY CTaHax.

PO03pi3HATW HANEHTHICTb i CTYNiHb OKWCHEHHS eneMeHTa.

CknafaTv (hopMynun cnonyk 3a CTYNeHsMN OKUCHEHHS eNeMeHTIB.

MopiBHIOBATN MOX/MBI CTYMEHi OKUCHEHHA HeMeTaniYHUX eneMeHTiB
Ma/IMX Nepiogis, LU0 3HaX0AATbCA B OAHIW rpyni, Ha OCHOBi €NeKTPOHHOT
6Y/10BM IXHIX aTOMIB; pagiycy aTOMiB i NPOCTUX MOHiB.

AHanizyBaTu 3MiHM pagiyciB aTtomiB y nepiogax i migrpynax, 3B’s30K

(3 opurinanom
3rigHo

KiNbKOCTi €NeKTPOHIB Ha 30BHILUHbOMY PiBHI 3 XapakTepom enemeHTa
(MeTaniyHUM, HCMeTaniyHUM), TUMOM NPOCTOI PEYOBMHW (MeTan, HemeTan),
KWUCNOTHO-OCHOBHUM  XapakTepoM OKCWAIB i rigpokcuais, BigMiHHOCTI
€NeKTPOHHOT 6yj0BM aToMiB 5-, p-, *-enemeHTiB (Popym) 1-4 nepiogis.

BusHauaTu cknag aaep (KinbKicTb NPOTOHIB i HEWTPOHIB Y HYKNiAi) i ene-
KTPOHHUX 060MOHOK (EHEpPreTMYHUX PiBHIB Ta NiApiBHIB) B aTomax ene-
meHTiB Ne 1—20 i 26, 3aranbHy KifbKiCTb €NEKTPOHIB i YUMCNO eNEeKTPOHIB Ha
W30BHILLHEOMY €HEpPreTU4HOMY piBHi aToMiB enemeHTiB No +—20 i 26.

O6uMCNoBATY CTYMNiHb OKUCHEHHSA eNeMeHTa y cronyui

Po3pisHATKN B nepioguyHiii cuctemi nepiogw, rpynu, ronosHi (A) Ta
no6iyHi (B) migrpynun; MetaniuHi Ta HemMeTaniyHi enemMeHTU 3a MicLem ix y
NepiofnYHil cucTemi; NyXHi, iHePTHI enemMeHTw, ranorexu.

BukopucToByBaTU iH(OPMALitO, 3aKnafeHy B nepioguuHii cuctemi, gnsa
BMW3HAYEHHA BNacTWBOCTEll enemeHTa (MeTaniyHuii abo HemeTaniyHWi
€/1eMeHT), MaKCUManbHOrO 3HaYeHHsi 1Oro BaneHTHOCTI, BnAcTMBOCTeEl
npocToi peyoBUHW (MeTan abo HemeTan), XiMiYHOrO XxapakTepy OKCUAiB,
rigpokcunais.

AHanisypaTu 3MiHW BNAcTUBOCTEl MPOCTUX PEYOBMH Ta KMCMOTHO-
OCHOBHOTO XapaKTepy OKCWAIB i FifpOKCUAIB 3aNeXHO Bif MiCLA eneMeHTiB
y nepiogax, nigrpynax, npu nepexogi Bif 04HOro nepiogy A0 iHLIOro.

HaBoanT¥ NpUKNagu PeyvoBWH i3 PisHUMM BUAAMU XiMIYHOTO 3B’A3KY;
aMOPMHUX | KPUCTaNiYHNX PEUOBUH.

MoscHioBaTU BIAMIHHOCTI B MexaHi3Max YTBOPEHHS KOBaNeHTHUX
3B’A3KIB Y MONeKyni amoHiaky Ta ioni amoHito; MiX amopdHuMK i
KpUCTaniYHUMK pevoBrUHAMM.

Po3pi3HATN 06MiHHWIA Ta [OHOPHO-aKLENTOPHWIA (KaTioH aMoHito)
MeXaHi3M1 YTBOPEHHS KOBaNeHTHOrO 3B A3KY.

CknafiaTy eneKTPoHHI hopMynn mMonekyn, XiMidHi opmynn cnonyk 3a
3apsfamu oHiB.

YcTaHoBNOBATU BUAM XIMIYHOTO 3B’A3KYy B peyOBMHAX 3a IXHiMu
thopmynamu.

BusHayaTu npocTi, MOABIiHi,
KOBA/IEHTHI 3B’A3KN Mi>X aTOMamu.

MporHosyBaTy BUA XiMiYHOTO 3B’A3Ky' B CNOAYLL, MOXMBICTb YTBOPEHHSA
BOJHEBOrO 3B’A3KY MiX Monekynamu, (i3WuHi BNacTMBOCTi PEYOBUH Ha
OCHOBI TXHbOI 6Oyfj0BM Ta 6yAOBYy PEUOBMH Ha OCHOBI iXHiX (i3NYHMX

noTpiliHi, nonApHi Ta HenonapHi

13 opuriHanom]
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CyMilLLi peqoBuH.
Po3uunHn

BigomocTi

‘' uposiemeTaniuHi

Ny

criimeHTn Ta
X meTanu

CyMiLi ofHOpiAHI (PO34MHM) Ta HEOfHO-
pigHi. MoHATTA Npo AWcnepcHi cuctemu.
KonoigHi Ta icTWHHI po3uuHn. Cycnewsii,
emynbcii, aeposoni. Macosa i 06’emHa
(ana rasy) 4acTKM PevyoBMHW B CyMiLUli.
MeTogy po3gineHHs cymiwein (BiacToto-
BaHHS, (iNbTpyBaHHSA, LEHTPUQYTYBaHHS,
BUMApIOBaHHS, AUCTUNALIA  (MeperoHka).
bynosa monekynm Boaun. MOHATTA PO3UnH,
PO3YMHHUK, po3uMHeHa peyoBuHa,
KpucTanorigpar. PO3YMHHICTb peyoBWH
3aNeXHICTb  Bifj  Pi3HUX - YMHHMKIB.
HacunuyeHi i1 HeHacuyeHi, KOHLEHTPOBaHI i
po3BefeHi po3umHu. MacoBa 4acTKa po3-
UMHEHOT PEYOBUHW Y PO3uMHi. EnekTponiT,
HeenekTponiT. EnekTponiTyHa Aucouia-
Lif, CTyNiHb eNeKTPONITUYHOI Ancouiayii.
loHHO-MONEKyNApHe  PiBHAHHSA.  Peakuii
06MiHY MiX €enekTponiTaMu Yy PO3uuHi.
BopgHeBuii nokasHuk (pH). 3a6apBneHHs
iHAvKaTopis (yHiBepcanbHoro, (heHondTa-
NeiHy, MeTWNopaHXxy) B  KUCIOTHOMY,
NYXHOMY i HelTpanbHOMY cepefoBuLLaX,
3HaueHHA pH AN KOXHOro CepefoBuLLa.
Figponi3 coneid. SAKicHi peakuii Ha AesKi
7oHN.

EnacTtuocTeii (T1ny KpUCTani4HMX rparok).

OuiHoBaTN Ha OCHOBI Gyfj0BM MOMEKyn BOAW i CMUPTIB MOXMUBICTb
YTBOPEHHS BOAHEBOTO 3B’A3KYy MiX MOMEKyNlaMu BOAW, OpPraHiuHuX
PEYOBWH, BOAW | OPraHiYHNX pPeyoBMH

HaBoanT¥ npuknagu KoMoigHWX Ta iCTUHHWX PO34MHIB, PO3YMHHUKIB,
CyCMeH3iid, eMynbCiii, aepo30niB, eneKTPONITIB i HEeNEeKTPONITIB, CUNBHUX i
cnabKux enekTponiTis, KpUCTanorigparis.

Po3pisHATK ofHOPIAHI Ta HEOAHOPIAHI CyMiLLi Pi3HUX TUNIiB; po3basneHi,
KOHLEHTPOBAHi,  HacW4eHi,  HeHaCU4eHi  PO3YMHK;  enekTponmiTm i
HCENEKTPONITH, CUMbHI Ta CNnabKi enekTponiT.

O6upaTu cnoci6 posgineHHs OAHOPIAHOT abo HeoAHOPIAHOT CyMilli
PEYOBWH; BUSBNEHHS B PO3YMHI TifPOKCUA-, XNOPUA-, CyNnb(aT-, KapboHart-,
cunikat- i optotocdat-ioHis, ioHiB [igporeHy, amoHito, bapito, a Takox, 3a
[noMoMOroto nyry, - Mowis depymy(2+) i depymy(3+).

CknafiaTy CXeMW enekTpPONiTUYHOI Aucouiauii OCHOB, KWUCNOT, conei;
VIOHHOTMONEKYNAPHI  PIBHAHHA 32 MOMEKYNADHUMU  DIBHSHHAMN i
MONEKYNAPHI PiBHAHHA 3a AOHHO-MONEKYNAPHUMW PIBHAHHAMM, PIBHAHHA
peakuiii rigponisy coneii; PiBHAHHA AKICHWX peakuili AN BU3HAYEHHS B
po3yMHax XNOpug-, Cynbat-, KapboHaT-, cunikat- i opTodoctaT-ioHiB,
oHiB amoHito, ®epymy(2+), Pepymy(3”), (ocamxytoun ix nyramu), bapito
B MONEKYNAPHili Ta OHHIl thopmax.

AHanisysaTu BnAvB GYA0BW PEYOBUH, TEMNePATYpW, TUCKY (Ans rasis) Ha
X PO3YMHHICTb Y BOAi; MeXaHi3M1 YTBOPEHHS OHIB NPy PO3UYMHEHHI Y BOAi
€NeKTPONITiB MOHHOT Ta MONEKYNAPHOT 6yA0BM.

BusHauaTy MOXNMBICTb nepebiry' peakuii 06MiHy MiX enekTponitamu B
PO34uHi, rigponisy coneid, cepeAoBULLE PO3HUHY CONi.

2 .lleopraiiiyHa ximis
2.1. HeopraHiy4Hi pe4oBWHM i IXHi BNacTUBOCTI

HemeTtanu. 3arasbHa  XapakTepucTuka
HeMeTaniuyHMX  enemeHTiB  (micue Y
nepioguuHiii cucTemi, 0co6mMBOCTi

€NeKTPOHHOI 6yfoBM aToMiB). Pi3nuHi

BNacTMBOCTI  HemeTais.
AnoTponHi - mMoaudikaLii  HemeTaniyHnx
efleMeHTiB.  fBuwe  aacopbuii  (Ha
npuKnagi akTMBOBaHOrO BYrinAs). OKUCHI
Ta BiJHOBHI  BNACTUBOCTI  HeMeTaniB.
3acTocyBaHHs HemeTanis. OKCUreH.
MowwpeHicTb .OKCUreHy. B MPUPOAi.
KuceHb, cknag  iioro  Monekynu,
nowmMpeHicTb  y  npupogi.  PisnyHi
BNaCTUBOCTI KUCHIO. OfepXaHHA KUCHIO B
nabopatopii (3 rigporeH nepokengy i
BoAM) Ta  mpomucnosocTi.  Cnoco6u
36MpaHHA KMCHIO. [l0BeJeHHs HasiBHOCTI
KWCHI.  XiMiYHi  BNacTMBOCTI  KMCHIO:
B3aEMOAiA 3 MPOCTUMM i  CKNafHUMK
peyoBuHamu.  Konoob6ir  Okcureny B
npupogdi.  O30H.  3acTocyBaHHA  Ta
6ionoriyHa ponb  KWUCHIO.  OKMUCHEHHs
(ropiHHS, NOBiNbHE OKUCHEHHS, AVUXaHHS).
YMOBM  BUHUKHEHHR Ta  MPUMUHEHHS
TrOpiHHA. Cnonykun HemeTaniuHnx
enemeHTisa 3 [igporeHom. BnactueocTi
BOAHUX  PO3YMHIB  LMX  cronyk, X
3acTocyBaHHA  OKCMAM  HEMEeTanliuHNX
€NleMeHTiB, 1X YMiCT B aTmocgepi.

AVIOTPOTITIT.

HasvBaTy HaiinowwwmpeHili y npupogi HemeTaniuHi enemMeHTu; AKIiCHUIA
Ta KinbKiCHWiA cknap nosiTps.

MoscHioBaTN CyTb fBUWA anoTponii; BiAMIHHOCTI  BnacTuBoCTel
anoTponHux Moaudiikauii Okcureny. Cynbtypy, Kap6oHy, ®Pocdopy

3 opuriHanom
3rigHo

CKnagoM iXHiX Monekyn abo 6yAoBoto; CyTb ABWLLA aacop6Liil (Ha npuknagi
aKTVWBOBAHOrO BYFiNNfA); aHTPOMOreHHi Ta NPUPOAHI MPUYMHKM MOSBU B
aTmMocepi  OKCUAIB  HeMeTaniyHWX eNeMeHTiB, MpPOLECiB  OKWUCHEHHS,
K0n00Giry OKcureHy.

HaBognTwn npuknagn anoTponHux Moaudikauin OkcureHy (KuceHb Ta
030H), Cynbhypy (pom6GiuHa Ta MOHOKIMHHA cipka), Kap6oHy (rpadit,
anva3 Ta (ynepeH), ®ocgopy (6inmii Ta uepBoHMii ocdop); Ccrnonyk
HeMeTaniyHMX enemeHTiB 3 [igporeHoM (rigporeH xnopwg, rigporeH
cynbif, amoHiak).

CknafaTu-XimMiuHi PiBHAHHSA, WO NiATBEPAKYIOTb OKUCHI BNacTUBOCTI
HemeTanis (KuceHb, Cipka, BYr/neLp, X10p) B peakuifx 3 BOAHEM i MeTanamu;
BiHOBHI BNacTMBOCTi BOAHIO 11 BYyr/euld B peakuisfix 3 oKcuaamm
MeTTIYHNX eNIEMEHTIB; peaKLiili, iKi XapakTepuaytoTb BNaCTUBOCTiI BOAHWX
PO34MHIB rigporeH xnopuay (3 ocHoamw), rigporeH cynbigy (3 nyramu),
aMOoHiaKy (3 Kucnotamu); peakLiii HITPaTHOT i KOHLIEHTPOBaHOI CybthaTHOT
KWUCNOT 3 MarHiem, LWHKOM, Mif/to, peakLiii: ofepXaHHs KUCHIO 3 riaporeH
NepoKCUAy Ta BOAW; KUCHIO 3 BOAHEM, BYT/eLieM, CipKOK, MarHiem, 3anisom,
MifaH, MeTaHOM, TigporeH cynbigom.

MopiBHiOBa TN (hi3nuHi Ta XiMiuHi BNAcTUBOCTi HemeTanis, OKcuAiB
HeMeTaniyH1X eneMeHTiB; BNaCTMBOCTi BOAHWX PO3YMHIB FifporeH xnopuay,
rigporeH cynbiay, aMoHiaky.

XapakTepusyBaTu  HemeTanu, ixHi  iswyHi  BnactTMBoCcTi  Ta
3aCTOCYBaHHS; 3aCTOCYBaHHS TFifjporeH xnopuay, TFigporeH cynbdigy,
amoHiaky; (i3nuHi Ta XiMiYHi BNACTMBOCTI HITPATHOT i KOHLEHTPOBaHOT
cynbaTHO KUCNOT (B3aEMOAif 3 MarHiem, LMHKOM, Mifato); XiMiuHi
BNACTMBOCTi KUCHIO; MPaKTUYHY 3HaYyLLicTb ABWLLa aacop6Lii, aacopbuiliny
3AaTHICTb aKTUMBOBAHOTO BYTiNMA Ta aHaNOTiYHWX NiKapCbKUX Mpenaparis.

OuiHioBaTW  6ionoriyHe 3HAYeHHs  HAWBAXMBILLMX  HeMeTaniuHUX
(OkcureHy, HitporeHy, Kap6oHy, docdopy, ranoreHis) enemeHTiB;
3HaUYEHHSA KUCHIO B XXUTTERIANLHOCTI OpraHiamiB; 030HY B aTMocaepi.

BucnoBnioBaTH CyA>KeHHS LOAO 3acTOCYBaHHS O30HY, €KOMOTiYHUX
Hacnigkis BukmaiB B aTMoctepy okcuais Kap6oHny, Hitporeny, Cynbdypy;
KWUCNOTHWX [0LLiB, NapHUKOBOIO eeKTy.

OG6rpyHTOBYBATU 3HAYEHHS aNOTPOMHNX MEepeTBOPeHb; 3acTOCYBaHHS
KMCHIO.

[l0BOANTYW NPaKTUUHY 3HAYYLLiCTb HeMeTaniB ia CMonyK HeMeTaniuHmux
€/1eMeHTIB.

3 opuriHanom
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2.1:2. " 3ai:nbHi BigomocTi
npo MeTaniyHi enemeHTiB (Micue y nepiognyHii cucTemi, CknafaTy pPiBHAHHS, LU0 NiATBEPAKYIOTb BIHOBHI BNaCTUBOCTI MeTanis,
€/IleMeHT/ Ta MeT/IM  0COBNMBOCTI €NeKTPOHHOI By0BM .aTOMIB). 30KpPeMa a/lloMiHito i 3anisa (peakLiii 3 HemeTanamu, BOAOH, KucnoTamu i
®i3NyHi BNAaCTMBOCTI MeTaniB, 3aNeXHICTb  CONSMU B PO3YNHAX).
Bifl iXHbOI 6ynoBu. ANIOMIHIA i 3aniso: MopiBHioBaTW (i3nYHI Ta XiMiYHI BNacTMBOCTi MeTanie (antoMiHili i
hisnyHi i XiMiuHi BNaCTMBOCTI. 3ani30), OKCUAIB MeTaNiYHWX eneMeHTiB; OCHOB (rifpokcugis Hatpito i
HaiiBaxxmBiwi cnonyku AnoMiHil0 Ta  KanbLito).
Ddepymy. 3acTocyBaHHA MeTaniB Ta IXHiX XapakTepusyBaTy MeTanu, iXHi PisnyHi BNAaCTUBOCTI Ta 3acTOCyBaHHS (Y
cnnasiB. Paj akTMBHOCTI MeTanis. CyyacHi ToMy uucni ChnasiB MeTanliB); 3aCTOCYBaHHA TFipoKcUAiB Hartpito i

cunikatHi martepianm. MiHepanbHi - Kanbuito.
[o6puBa. MOHATTA NPO KUCNOTHI Ta NyXHi OuiHoBaTKN 6ionoriyHe 3HauyeHHs MeTaniuHmMx (Kanbuito, Kanito,
rpyHTW. BionoriuHe 3HauyeHHs MeTaniyHux  Hatpito, MarHito, ®epymy) enemMeHTiB.
i HemMeTaniYHMX enemMeHTiB. [0BOANTM NPaKTUYHY 3HaYyWiCTb MeTaniB i CMOMyK MeTaniuyHnx
€/1eMEHTIB.
22. OCHOBHI Knacu HeopraHi4Hux cnonyk
221 Okengyn BusHayeHHs, CKnag i HOMeHKnaTtypa, HasMBaTu  OKCMAM 338 CyyaCHOK  HayKOBOK  YKPAiHCbKO
Knacudikayis oKcuais, XiMi4Hi  HOMEHKNATYpOIO 3a IXHIMW XiMiYHUMU (hopMynamm.
BNaCTUBOCTI  CONETBOPHMX  OKCUAIB, PospisHaTK HeconetBopHi (CO, N*0, NO, BiO) ii coneTBopHi okcuau
Crnoco6u ofepxaHHs OKCUAIB. (KUCNOTHI, OCHOBHI, aMhoTepHi).

CknagaTn  XiMiyHi  pOpMynn  OKCWAIB; PIBHAHHA  peakuild, aki
XapaKTepu3ytoTb XiMiYHi BNacTMBOCTi CONETBOPHUX OKCWAIB (B3aemogis 3
BOAOID, OKCMZAMW, KMCMOTaMmu, Ayramu); Cnocobu OfepxaHHs OKCWAiB
(B3aemMoAiss MPOCTUX | CKNafHUX PEYOBWH i3 KWUCHEM, PO3KNafaHHs
HEPO3U4MHHUX OCHOB, EAIKUX KNCNOT i Coneld Mif Yac HarpiBaHHs).

MopiBHIOBATN 3a XiMiYHUMW BNACTMBOCTAMW OCHOBHI, KUCMOTHI Ta
amoTepHi (Ha Npuknagax okeugis LIMHKY Ta ANOMiHiK0) oKeuau.

XapakTepu3ysaTy (i3nyHi BNaCTUBOCTI OKCUAIB.

BusHayaTu dopmynun okcugis cepes GopMyn CNOMyK iHLINMX BUBYEHUX

Knacie.

222. OcHosK BusHaueHHs (3aranbHe Ta 3 nornsgy HasuBaTu  OCHOBM  3a  Cy4YaCHOK  HAyKOBOK  YKPaiHCbKOK

eN1eKTPONITUYHOI  aucouialii), CcKnag | HOMEHKIATYpOHO 3a IXHIMM XiMiUHUMU hopMynamu.

y HOMeHKnatypa, Knacudikais, — XiMidHi PO3pi3HATW PO3UMHHI (Nyr1) Ta HEPO3UMHHI OCHOBY.

% BNACTWUBOCTI /yriB Ta HEPO3UNHHUX OCHOB, CknagaTu XimiuHi  (OpMynM  OCHOB;  PIiBHAHHA  peakuiif, ki
€rnoco6u ofepxaHuns 0CHOB. XapaKTepu3yloTb XiMiYHi BNacTWBOCTI NyriB (B3aEMOAIA 3 KWUCNOTHUMM
[ L WY OKCWZAMU, KWNCNOTaMU Ta COMAIMM B PO3YMHI) Ta HEPO3UMHHWNX OCHOB
i | 9{'_ (B3aemogis 3 KucnoTamu, po3KMafiaHHs nif 4ac HarpiBaHHs), cnoco6u

3 opuriHanom
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OflepKaHHs NyriB (B3aCMOZIN NYXHWUX i NyXKHO3eMeNbHUX (KpiM MarHito)
MeTaiB i3 BOAOK, OCHOBHUX OKCUZAIB NYXKHUX | NY)XHO3EMENbHUX eNEMEHTIB
i3 BOJ0I0) /i HEPO3UMHHUX OCHOB (B3aEMOif CONelA i3 nyrammn B po3umHi).

MopiBHiOBaTY XiMiYHi BNaCTUBOCTI PO3UMHHMX (NYTiB) i HEPO3UMHHKX
OCHOB.

XapakTepusyBaTy (i3nyHi BNacTUBOCTi OCHOB.

Bu3HauaTu. hopmMynn OCHOB ceped (hOPMyn CrOMyK iHWMX BUBYEHUX

Knacis.
223 Kucnotu BusHadeHHs (3aranbHe Ta 3 nornsgy HasBaTu  KMCNOTM 32 CY4aCHOK  HAYKOBOK  YKPAiHCbKO
e/IeKTPONITUYHOT  Aucouiauii), CKMaA i HoMeHKNATYPOIO 3a IXHIMU XiMiUHUMU hopMyamy.
HOMeHKnaTypa, — Knacudikauis, — XimiuHi Po3pisHATM KuCnotT 3a CkNafoMm (OKCUreHOBMiCHi, 6e30KCUreHOoBi),

B/1aCTMBOCTI, CMIOCO6M OePXKAHHS KUC/IOT.  OCHOBHICTIO (OAHO-, f4a0-, TPUOCMOBHI), 3[ATHICTIO A0 €NeKTPONITUYHOT
Avcouiauii (cunbHi, cnabki).
CknagaTu XiMiyHi  OpMynM  KWUCNOT;, PIBHAHHA  peakuiid, ski
XapaKTepu3yloTb XiMi4Hi BnacTWBOCTI KMCNoT (B3aemogdia 3 MmeTanamu,
OCHOBHUMU Ta am(OTEPHUMM OKCUAAMM, OCHOBaMU Ta am(OTePHUMU
rigpokcugamu, consaMm) Ta cnocobm X ofepxaHHs (B3aEMOAIA KUCIOTHWUX
OKCWAiB i3 BOAOIO, AAEAKMNX HeMeTanis 13 BOAHEM, CONeli i3 kucnotamu).
XapakTepusyBaTy (hi3nuHi BNacTUBOCTI KUCNOT.
BusHauaTu dopmynn KucnoT cepes Gopmyn CoAyK iHLWIMX BUBYEHUX
KNaciB, BAIEHTHICTb KNCNOTHOTO 3aULLKY 3a (hOPMY/IO0 KUCNOTH.
MporHosyBaTn MOXAMBICTb Nepebiry XiMiuHWX peakuii Kucnot 3
MeTanamu, BUKOPUCTOBYHOUM PAJ aKTUBHOCTI MeTanis.
2.24. Coni Bu3HayeHHs (3araibHe Ta 3 mornsgy HasnBaTu cepefiHi Ta KMCNi CONi 3a Cy4acHO HayKOBOK YKPAiHCbKOK
€N1eKTPONITUYHOI  Aucouialii), cknag i HOMEHKNaTypoto 3a iXHIMU XiMiYHUMU (hOpMYnamu; BAU XKOPCTKOCTi BOAU
HOMEHKNaTypa,  Knacudikauia, —XimiuHi  (TMMuacoBa, a6o Kap6oHaTHA; MOCTiliHa, 3araibHa).
BNaCTUBOCTI, crnocobn OflepyKaHHA Po3pi3HATY 3a CKNafoM cepefHi Ta Kucni coni.
Cepe/Hix Ta KUCNNX CONeld, X MOLUMPeHHs CknagaTyu XiMiuHi hopMynu cepefHiX Ta KUCAUX COMeld; PIBHAHHA
B Mpupogi. MOHATTA NPO KOPCTKICTb BOAM  peakLjiii, fKi XapakTepusyloTb XiMiuHi BacTUBOCTI cepedHix (B3aemogis 3
Ta Crnoco6u ii yCyHeHHs. MeTanamu, KUCMOTaMU — X/IOPUAHOH, Cy/b(ATHOK, HITPATHO, /Tyramu,
CONAMW B PO34MHI) Ta Kucaux (B3aEMOAIA 3 KMCNOTamMu — XIOPUAHOMO.
Cynb(aTHOIO, HITPaTHOK, Nyramu, TepMiYHUIA po3knag KapboHaTis i
rigporeHkap6oHaTiB) Cconeil, CnNoco6u opepaHHA CepeaHix (B3aemopis
KCNOT i3 MeTanamu, OCHOBHWX OKCUAIB i3 KMCNOTaMu, KUCNOTHUX OKCUAIB 3
2 % Nyramu, OCHOB i3 KMCNOTamu, CONeit i3 Kkucnotamu, coneii i3 nyramu,
KUCNOTHUX OKCUAIB 3 OCHOBHUMMW OKCMAAMU, COMeid i3 consimu, coneii i3
meTanamu (peakuii 34ifiCHIOIOTb Yy po3yMHax), MeTaniB i3 HemeTanamu) Ta

i3oonrikanon
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AmdoTepHi cnonykm

SAsue am(oTepHOCTI. XimiuHi
BNacTMBOCTI, cnocobu OflepKaHHs
am(oTePHUX OKCWAIB i TigPOKCUAIB.

FeHeTWYHI 3B’A3KM MiX Knacamu HeopraHidHWX cnonyk

Knenux - (B3aemogis  cepefiHiX Cconeil 3 KUcCnoTamu) Coneld; YCyHeHHs
YKOPCTKOCTi BOAW.

XapakTepusyBaTy (hi3nuHi BNacTMBOCTi coneit-

BusHauaTy hopmynm cepefHix Ta KUCAUX coneld ceped qopmyn crnonyk
HLUMX BUBYEHWX KNaCiB.

MporHosyBaTu MOXMBICTL Mepebiry XiMiyHUX peakuiin coneid 3
MeTanamMm, BUKOPUCTOBYIOUN PAJ aKTUBHOCTI MeTaniB.

[l0BOAVT W YNNWB XOPCTKOI BOAM Ha NOGYTOBI Npunaau i KOMyHikaLii.

HasuBaTyn amdoTepHi OKCMAM i TiAPOKCMAM 3a Cy4aCHOH HayKOBOH
YKPaiHCbKOK HOMEHK/ATYpOto 3a IXHIMU XiMiuHUMU hopmynamu.

Po3pi3HaTK amhoTepHi oKeuay i rigpokenan cepes iHWMX HEOpraHivHNX
CMonyk 3a IXHiMKU BNacTUBOCTAMMU.

CknagaTy XiMmiuHi hopmMynn OKcugiB i rigpokcugis AnoMiHilo Ta
LinHKy, piBHAHHA peakLild, AKi XapakTepu3yloTb IXHi XiMiuHi BAacTMBOCTI
(B3aemogis 3 Kucnotamu, nyramy (B PO3YMHI Ta Mif 4Yac CnNNaBnsfHHA) Ta
€rnocobu oaepxaHHs (B3aEMOZif Coneli LIMX eneMeHTIB i3 lyraMn B PO3UuHi).

XapakTepusyBaTW MOHATTA  amMpOTepPHOCTi, (i3nyHi  BRacTMBOCTI
OKCUAIB i rigpokcnais ANtoMiHito Ta LIMHKY.

CKnafiaTV PiBHAHHA peakuiii MiX HeopraHi4HUMW Cnonykamu pisHUX
Knacis.

MopiBHioBaTKN  XiMiYHi  BAACTMBOCTI OCHOB,

okecugis, KMCNOT,

TeopeTUyHi 0CHOBU
opraHiyHoi Ximit

H><my
Nzl fl.___

HaliBaxnmsiLui
opraHiyHi

M&senyan« 6yfoBa OpraHiyHuX Cnonyk.
ICounalreMT” " p6on-Kap6oHoBi 3B’A3KN Y
MibiekyTLIx 6”iHIYHUX CMOAYK: NPOCTWIA,
* AbpmlillUniA, TrUrpiiHmie. Teopis 6ygosu

amoTepHMX rigpoKeuais, coneil.
YCTaHOBNMIOBATY 3B'A3KM MiX CKNAfOM i XiMiYHMMMW BNACTMBOCTAMM

OKCWAiB, KWCNOT, OCHOB, am(OTepPHUX TifpoKcuais, Cconei;

reHeTUYHI

3B’13KM MiX MPOCTUMM | CKNaZHNMM PEYOBMHAMU, OKCWAAMM, OCHOBaMM,
KucnoTamu, aMmoTepHUMU TifpoKcHaamMu, CoNsMu.

O6ipyHTOBYBATM

3aNIeXHICTb  MDK  CKNafoMm, BNacTUBOCTAMM  Ta

3aCTOCYBaHHAM OKCUAIB, OCHOB, KUC/OT, aM(hOTEPHUX TiAPOKCUAIB, CONeid.
3. OpiaHivyHa ximili

€/1eMeHTOPraHoreHu,
CMONyKW;  NpUPOAHI  Ta
opraHiyHi Cronyku.

opraHiyHnx
opraHiyHnx

CcronyK.
cnonyk.

HomeHknatypa
Knacudikauis
OpraHiyHnx cnonyk  3a  GyfoBot
KapbOHOBOr0  NaHutora i HasBHICTIO
XapaKTepuCTUYHNX (thyHKLiOHaNbHMX)
rpyn. SiBuwe  romonorii;  romonorw,
rOMONONiYHNIA pAg, rOMONOriuHa PisHULA.
Knacn  opraHiuHux cnonyk. — 3arasibHi
(hopMynIM  TOMOMOFIUHUX PAAIB | Knacis
OpraHiYHMX Crmonyk. SAsuuie isomepil,
i3omMepu, CTPYKTYpHa i3omepif. B3aemHuit
BNAMB aToMiB abo rpyn aTtomiB Yy
MO/IeKy1axX OPraHiuyH1X CronyK.

HasusaTu
BMKOPUCTOBYIOUM CUCTEMATUYHY HOMEHKNATYPY.

HaBoauTu npuknagu opraHiyHWX Cnonyk i3 NpoCTUMW, MOABIAHWMMM,
noTpiiHUMK
rOMONONiYHNX PAJIB BYINEBOAHIB Ta OKCUIeHO- i
OpraHiYHMX CMNOAyK Pi3HWUX KNacis; CTPYKTYPHWUX i30MepiB NpeAcTaBHUKIB
Pi3HNX FOMONOriYHNX PAAIB BYrNEBOAHIB Ta OKCUIEHO- i HITPOreHOBMIiCHUX

OpraHiyHi  CMoayku 3a  CTPYKTYpHUMU  (hopmynamu,

Kap6oH-Kap6oHOBMMM ~ 3B’A3KaMW;  FOMOMOFIB  Pi3HUX

HITPOrenoBMiCHNX

[3 opurinanom | Y
[ 3rigHo

OpraHiuyHMX cnonykK pisHNX Knacis.

Po3pi3HATM 3a XapaKTepHUMW O3HaKamMu HeopraHiuHi i opraHiuHi
CMONYKW, NMPUPOAHI Ta CUHTETWUYHI OPraHi4Hi CNOMyKMW; OpraHiuHi cnonyku
3a AKICHUM CKNafoM: BYrNEBOAHI, OKCUTEHO- i HITPOTCHOBMICHI PeuOBUHMU;
npocTWiA, NoaBiliHNIA, NoTpiiiHMii Kap6oH-Kap6oHOBI 3B’A3KW; rOMONOTiYHi
PAAM i KNacy opraHiyHUX ConykK; CTPYKTYpPHI i30Mepy NeBHOT peHOBUHM.

MopiBHIOBaTK KOBaNeHTHI Kap6oH-KapboHOBI 3B’A3KM Yy Monekynax
OpraHiyHWX Cnonyk: NpOCTWIA, NOABIAHWIA, NOTPiliHWIA;  GygoBy i
BNIACTMBOCTI CMOMYK 3 Pi3HMMM XapaKTePUCTUUHUMM Fpynamu.

KnacudikyBaTwn opraHiuHi cnonyku 3a 6yf0BOK0 KapGOHOBOrO NaHLora
Ha HacWueHi BYrneBOAHI (ankaHu), HeHaCuYeHi BYTNeBOAHI (ankeHu, ankiHm),
apoMaTWyHi BYrNIEBOAHI; 32 HAfBHICTIO XapaKTepUCTUUYHUX ((hYHKLiOHaNb-
HWX) Tpyn CnupTw, theHon, anbAaerign, KapboHOBi KUCNOTW, ecTepu, amiHu,
aMiHOKMCNoTH.

BusHauaTu HaliBaxnueiwi enemeHTu-opraHoredn (C, H, O, N, b, P);
romMONor¥ BYINEBOAHIB Ta fiXHIX MOXiAHWX; i30Mepu 3a CTPYKTYPHUMM
thopmynamu.

CknagaTy CTPYKTYpHi (hopMynn opraHiyHWX cnonyk 3a HasBamu 3rigHoO
3 CUCTEMATUYHOIO HOMEHKNATY poto.

YcTaHoBNoBaTY BiNOBIAHOCTI MiX NpeACTaBHUKAMW TFOMOMOTNiHHNX
pARiB Ta IXHIMW 3araibHUMK (HOPMynamu, Knacamm OpraHiYHWUX Cronyk Ta
IXHIMU  XapaKTepUCTUUHUMMN  (PYHKLIOHANbHUMW) Fpynamu; BigMiHHOCTI
MK romonoramu 3a KifbKiCHAM CKnagom, isomepamm - 3a 6yfoBOtO
MoneKy.

MosACHIOBATY 3aNeXHICTb BNaCTUBOCTEN PeYOBWH Bif cknagy i 6yaosu
IXHIX MONeKyn Ha OCHOBi NONOXeHb Teopii 6YA0BM OpraHiyHWX crnonyk;
CyTb CTPYKTYPHO? i30Mepil.

XapakTepusyBaTu CyTb Teopii 6yA0BK OpraHi4HNX CNonyk.

AHanisyBaT¥ peakuiliHy 3AaTHICTb OpraHiyHMX CroayK i3 pisHUMK
TMNamu 3B’A3KiB; XiMi4Hy 6yfjOBY OpraHi4HMX CMOMYK, BUKOPWUCTOBYHOUM
OCHOBHI MONOXEHHS Teopii 6yA0BM OpraHivHNX PevoBUH.

MporHo3yBaTu peakuiliHy 34aTHICTb OpraHiuHUX cnosmyk, BMKOPUCTO-
BYHOUW MOHATTS MPO B3aEMHWIA BNAMB aTOMIB 260 rpyn aToMiB y Monekynax.

Po6WTM BMCHOBKM LYOAO BNACTUBOCTEN PEYOBMH Ha OCHOBI iXHbOI 6Y-
[10BM i 040 6YAO0BW PEYOBMH Ha OCHOBI iXHiX BNACTMBOCTEN, a TaKoX Npo
6araTomMaHiTHICTb OpraHi4HMX crnoyK Ha OCHOBI Teopii XimMiuHoT 6ya0BY.

3.2. HyrneHogiii
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3araibHa
HOMEHKNaTypa,
6ynoBa Monekyn,
BNacTMBOCTI,
3aCTOCYBaHHS.

thopmyna asKaHiB,
CTPYKTYpHa . i3omepis,

isuyHi Ta  XiMiyHi
cnoco6u oflepKaHHs,

3.2.2. AnkeHun 3aranbHa thopmyna. a/IKeHiB,
HOMeHKNaTypa, CTPYKTypHa  i3oMmepis,
6yzoBa Monekyn, XiMiyHi BNacTMBOCTI Ta

CMOCOGM OAEPXKaHHS ETeHY, 3aCTOCYBaHHS.

3araibHa
IOMEHKNaTypa,

ankKiHi.,
i3omepis,

thopmyna
CTPYKTypHa

6ynoBa monekyn. XiMmiuHi BnacTuBocTi Ta
Croco6y OfiepKaHHS ETUHY, 3aCTOCYBaHHS.

3.24, ApomaTnyHi

BYrneBofHi. beHseH

3aninbHa (hopmyna apeHis romosnoriyHoro
psgy  GeHseHy.  Byposa  Monekynu,
BNacTUBOCTI, cnoco6mn ofiepXKaHHs
6eH3eHy.

3.25. MpupoaHi mxepena
BYI1eBOAHIB Ta iXHA

nepepo6ka

MowmpeHHs  BYrneBoAHIB Yy  NpUpOAi.
MpupoaHwii ras, HathTa, Kam'aHe BYTinAg -
NpUPOAHi [pKepena  BYI/NIEBOAHIB.
MeperoHka  HadTu. ByrnesofHesa
CUpPOBUHA i OXOpoHa  JOBKiNNs.
3acTocyBaHHs BYrNeBO/HIB.

HasmsaTw 3aranbHy hopmyny ankaHis, NpefcTaBHWKIB FOMOMOTiYHOrO
pagy cknagy CKa - CioHIT 3a cMCTeMaTUYHOK HOMEHK/IATYpOIO.

CknafiaTy MONEKyNsApHi, CTPYKTYpHi Ta HaniBCTPYKTypui hopmynu
ankaHiB Ta TXHiX i30MepiB 3a Ha3BOK CMOMYKW; PIBHAHHSA peakLiid, Lo
XapakTepusyloTb XiMiYHi  BNacTWBOCTI  ankaHiB (TOPiHHA, TepMiuHUiA
po3knag, i3omepu3auis, ranoreHyBaHHs), OfepXXaHHs ankaHis (rigpyBaHHAM
ankeHiB, ankiHiB).

Posni3sHaBaTy CTPYKTYpHi i30Mepn NpeACcTaBHWKIB FOMOMOTIYHOrO psgy
ankaHis.

MopisHioBaTK GyA0BY Ta BNACTUBOCTI MeTaHy Ta ii0ro romonoris.

O6rpyHTOBYBATW 3a1EXHICTb MiXK arperaTHUM cTaHoMm (3a 20-25 °C),
Temnepatypamn MNaeneHHs | KUMiHHA ankaHiB Ta iXHiMW BigHOCHUMM
MONEeKyNApHUMKN Macamu i Gyf0BOKO MONeKyn; 34aTHICTb ankaHiB Ao
peakuiii 3amilLieHHs; 3aCTOCyBaHHA ankaHis (NanBo, NanbHe, PO3UUHHUKM,
0fep>XaHHSA caxi, BOAHIO, ranoreHoankaHis) iXHiM1 BNacTUBOCTAMY.

YcTaHOoBMOBATY 3B’A3KM MK CKNafoM, Gy0BOI, BNACTUBOCTAMW Ta
3aCTOCYBaHHAM a/kaHiB, IXHIM BMIMBOM Ha JOBKiNNA. -

Ha3nBaTn ankeHM 3a CUCTEMATMYHOK HOMEHKNaTypol Ta IXHI0
3aranbHy opmyny.

BusHayaTn CTPYKTYpHi i30Mepu ankeHiB 3a 6ynoBol KapGOHOBOrO
NaHutora, posrallyBaHHAM MOABIAHOTO 3B’A3KY.

MoscHIOBaTY CyTb CTPYKTYPHOI i30MepiT ankeHiB.

Po3ni3HaBaTu CTPYKTYpHI i30Mepy NpeAcTaBHUKIB rOMONOTIYHOMO pagy
ankeHiB.

CknagaTwn Ha OCHOBI 3aranbHOi (hOPMyNN MONEKYNAPHi, CTPYKTYPHI Ta
HaniBCTPYKTYpUi (hOPMYNM ankeHiB; PiBHAHHA peakLiiid, Lo XapaKTepusyoTh
XiMi4Hi BNacTUBOCTI eTeHy (4aCTKOBE Ta MOBHE OKWCHEHHS, MPUEAHAHHS
BOAHIO, TraforeHiB, rigporeH ranorewigis, BOAW; noniMepumsalis) Ta
OfepXXaHHA  eTeHy  (AerigpyBaHHAM  eTaHy, TifipyBaHHAM  eTuKy,
[erigpaTtatieto etaHony).

3acTOoCoByBaTM 3HaHHS 15 BMGOPY CNOCOGY BUSBNEHHS aNKeHiB.

YcTaHoBNOBaTU 3B’A3KM MK Oyf0BOI0 Ta 3[aTHICTIO ankeHis Ao
peakuiii NpuegHaHHS.

OGrpyHTOByBATU  3aCTOCYBaHHS
(oAep>xaHHsA eTaHoNy, NoONieTUNEHY).

HasuaTy ankiHW T CMCTEMATUYHOI HOMEHKNATYPOLO Ta iXHIO 3aranbHy
chopmyny. "

ankeHiB  IXHIMM  BNacTMBOCTAMM
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BusHauaTu CTPYKTYpHi i30Mepn ankiHiB 3a 6yf0BC.0 Kap6OHOBOro
naHutora, po3TallyBaHHAM NOTPIiHOTO 3B°A3KY.
.MT10ACHI0BAT U CYTb CTPYKTYPHOT i30Mepil ankiHiB.

CknagaTu MONeKynspHi, CTPYKTYpHi Ta HaniBCTPyKTypui opmynu
anKiHiB; PiBHAHHA peakLild, Lo XapaKTepu3ytoTb XiMi4Hi BNACTUBOCTi eTUHY
(NpuegHaHHA BOAHIO, ranoreHis, rigporeH ranoreHifis, Boau; Tpumepmsalis
€TUHY, YaCTKOBE OKWCHEHHS) i MOBHE OKMCHEHHS anKiHiB; MpPoMUCNOBI Ta
nabopaTopHi Cnocobu ofepXaHHA eTWHY: AerifipyBaHHAM eTaHy, eTeHy,
rifponisom KanbLiii aneTuaeHigy, TepMiYHUM PO3KNafaHHAM MeTaHy.

3acTOoCcoBYBaTY 3HaHHA AN1S BUGOPY CNOCOBY BUABNEHHS aNKiHiB.

MopiBHioBaTW peakLUiliHy 34aTHICTb eTeHy | CTaHy B peakuisx
NPUEAHAHHS.

YcTaHoBN0BaTH 3B’A30K MidK 6Y0BOIO Ta 34aTHICTIO eTUHY 0 peakLiiii
NPUELHAHHS.

O6rpyHTOBYBATM 3aCTOCYBaHHA €TUHY (rasoBe pi3aHHs i 3BaprOBaHHA
MeTaniB), 3yMOB/EHe 10ro BNacTUBOCTAMM

HasuaTy 3aranbHy (opMyny apoMaTUHHUX BYr/EBOAHIB.

P03pi3HATY HeHacuyeHi Ta apoMaTUYHi BYTNeBOAHI.

. MopiBHioBaTY 3B’A3KM MiXX aTomamn KapGoHy B Monekynax GeHseHy Ta
aNnkaHiB i ankeHiB, peakuiliHy 34aTHICTb GeH3eHy, askaHiB, ankeHiB i ankiHis
Y peakuifx 3aMilLeHHs Ta OKUCHEHHS; GeH3eHY, ankeHiB i ankiHiB y peakuisx
NPUELHAHHS.

CknafiaTy MONEKyNspHy Ta CTPYKTYpHY (hopMynun GeHseHy; PiBHAHHSA
peakLUiil, WO XxapakTepu3yloTb XiMiYHi BNacTMBOCTi GeH3eHy (ranoreHy-
BaHHs, TifpyBaHHA, TOPiHHA), OAepXaHHA 6eH3eHy B MNPOMMUCNOBOCTI
(kaTaniTmuHe ferifpyBaHHsa « rekcaHy, TpUMepu3saLis eTuHy).

MosicHI0BaTY CyTb MPOLiECY NEPeroHKn HagTu.

CknafiaTy PiBHAHHS peakuild, Wo BiAGyBatOTbCA Mif Yac cnantoBaHHs
NPUPOJHOTO rasy.

Pos3pisHaTy peakuii, ski BigbyBaroTbCA Mif Yac TEPMiYHOro po3knafaHHA
BYI/IEBOAHIB.

YcTaHoBNoBAaTW 3B’A3KM MiX CKnafom, 6yoBoio, BAACTUBOCTAMM i
3aCTOCYBaHHSAM BYT/IeBOAHIB.

3.3. OKCUreHOBMICHI OpraHiuHi cnonykm

331 /CnupTn ,apaKTepucTMyHa

iByna cnuprTis.

(thyHKUiOHaNbHA)
HacuueHi  ogHOaTOMHi

HasneaTwu 3aranbHy opMyny Ta XapakTepucTuuHy (hyHKLioHanbHy)
rpyny-CNMPTiB; OAHOATOMHI HacuueHi CNMPTY i rAiLepon 3a CMCTEMaTUYHO
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CVMpTW:  3aranbHa  Ta  CTPYKTYPHi  HOMEHKNaTypoto.
thopmynu, CTPYKTYpHa i30mepis, PO3pi3HATN  OAHOATOMHI  HacW4eHi  CAMPTW  MOMDK  iHLIMX
cucTemMaTMyHa  HOMEHKNaTypa,  XiMiYHi  OKCMreHOBMICHMX OpraHiuHUX CMOMyK 3a 3arasbHO Ta CTPYKTYPHOKO
BNacTUBOCTI. BojHeBMiA 38’A30K, ¥i0ro chopmynamu.
BMNAMB Ha (Di3WYHI BNacTMBOCTI CMMPTIB: Bu3HayaTy CTPYyKTYpHi i30MepV OAHOATOMHMX HACWYeHWX CMWPTIB 3a
OpepaHHa  eTaHony.  ninepon  AK  6y0BOK Kap6OHOBOTO MIAHLOra, PO3TALLYBAHHSM FiAPOKCUALHOT rpymnu.
npeACTaBHUK — 6araToaTOMHUX — CMIWPTIB: KnacudhikysaTy cnmpTu 3a KiNbKiCTIO TifPOKCUNBHUX TPYN: OAHO- i
XiMiYHi BNacTWBOCTi, AIKiCHa peakuis Ha GaraToaTOMHi.
6araToaToMHi CnnpTU. CK4afiaTu MONeKynapHi, CTPYKTYpHi OpMynn CNUPTIB; PiBHAHHA
peakLii, WO OonuCyTb XiMiuHi BNacTUBOCTI HAaCUYEHWUX OfHOATOMHWX
cnupTiB (NOBHE i 4YaCTKOBE OKUCHEHHS, feriapaTaLis, B3aeMogisi 3 NyXXHUMM
meTanamu, TFifporeH ranoreHigamu, ectepudiikauis), rniduepony (nosHe
OKMCHEHHS!, B3aEMOZifi 3 MYXHWUMU MeTanaml, BULLMMW HaCUYeHUMM Ta
HEHaCMYeHUMN KapbOHOBMMW KUCNOTaMM); OAePXKaHHS TNiLepony NyxHUM
rifponizom (OMUNEHHAM) XUPiB; CNOCOGU OAepXKaHHA eTaHony (rigparaviieto
eTeHy, (hepMeHTaTUBHUM GPOAIHHAM OKO3M).
XapakTepusyBaTu cknag i 6yoBy MONeKyn OfHOATOMHUX HacUYeHUX
CMNUPTIB, XiMiYHi  BNacTMBOCTi OfHOATOMHWUX HACUYEHUX CNUPTIB i
rniyepony, cnocobu ofepxKaHHs eTaHony.
MopisHioBaTY (i3nNYHi BNACTUBOCTI (TEMNepPaTypu KUMIHHA, PO3UNHHICTb
Y BOAi) OfHOATOMHMX HACU4eHUX CMUPTIB i BiANOBIAHWX anxaHiB, MeTaHony
i eTaHONy; aKTUBHICTb OAHOATOMHWX HaCU4EHWX CMUPTIB, BOAU i
HEoOpraHiyHMX KUCNOT y peakuisx i3 Ny>XHUmMM wmeTanamu; 6ygosy |
BNACTMBOCTI OAHOATOMHUX HaCU4EHUX CNNPTIB i heHoNy.
3acTocoByBaTM  3HaHHA  Ana  BWGOpYy  CMOCOBY  BUSBMEHHSA
6araToaTOMHUX CMUPTIB  (B3aEMOAiA 3i  CBixXooCamkeHUM  Kynpym(1l)
rifpokcnaom).
MporHo3yBaTu XiMiYHi BNacTUBOCTi OfHOATOMHUX HaCU4eHUX CNPTIB i
rniuepony Ha OCHOBI 3HaHb MPO  BMACTUBOCTI  XapakTepUCTUYHUX
(thyHKLiOHaNbHUX) Tpyn.
O6rpyHTOBYBATW 3aCTOCYBaHHA eTaHony  (OfepXKaHHA  eTaHOoBOT
KUCNOTN) Ta MeTaHony (OfepXKaHHA MeTaHanto ((opmanbgerigy) iXHiMu
BNacTUBOCTAMM
YcTaHoBMOBATY  MPUYMHOBO-HACMIAKOBI  3B’S3KM  MiX  CKIagoMm,
GyZ0BOIO, BNACTUBOCTAMM, 3acTOCYBaHHSIM  OffHOATOMHMX — HaCWU4eHUX
CNupTIB i rniuepony.
PoGUTYN BUCHOBKM LLOAO BNACTUBOCTEN OAHOATOMHMX —HAacMYeHUX
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cnupTiB i raiyepony Ha niactasi  ixHbOi 6ygoBM Ta npo  Gygosy
OAHOATOMHMX HacU4eHUX CNUPTIB i TAiLepony Ha niacTaBi  IXHIX
BNaCTMBOCTEl Ta Ha OCHOBI pe3y/bTaTiB COCTEPEXeHb.

YcifomnioBaTy  B3aEMO3B’A30K  cknagy, OyfoBW,  BNACTUBOCTEVA,
3aCTOCYBaHHS OAHOATOMHUX HacWueHUx CIVPTIB i rniLepony.

3.3.2. ®eHon ®opmyna eHony. Cknag i 6ygosa CknafiaTy MONEKYNApHY, CTPYKTYpHY opMynu heHony; PiBHAHHA
MOneKynm theHony; BaCTMBOCTI,, peakLiii, L0 BiZoGPaXaOTh XiMiuHi BacTMBOCTI eHony (peakuii 3a
3aCTOCYBaHHA. Y4acTIO TiAPOKCUNBHOT FPyNi -+ B3aEMOAIA 3 NY>KHUMN MeTanamu, nyramu);

peakLii 3a y4acTto 6eH3eHOBOTO KifbLiA  B3aEMOZist 3 GPOMHOI BOLOH0).

MopieHioBaTY 6yA0BY i BNACTUBOCTI OAHOATOMHWX HAaCUYEHWX CMNPTIB i
theHony; 34aTHICTb GeH3eHy i heHoNy A0 peakLiii 3amilLieHHs.

YcTaHoBMOBATN  MPUYNHOBO-HACNIAKOBI  3B’A3KM MK CKNafoMm,
6Y/10BOIO, BNaCTUBOCTAMM, 3aCTOCYBaHHAM (heHonNy,

.3acTOCOBYBATM 3HaHHA [ANf BUBOPY CMnocoby BWABNEHHA (heHony
(B3aemogis 3 6GPOMHOIO BOLOHO).

MporHo3yBaTW XiMiYHi BNacTWBOCTI (heHONY Ha OCHOBI 3HaHb NPO
BNACTUBOCTI XapakTepPUCTUUHUX ((hYHKLiOHaNbHUX) rpyn.

Po61T1 BUCHOBKM LLLOAO BNACTUBOCTEN heHONy Ha MifcTasi iioro 6ynosu
i npo 6ygoBy cheHoNy Ha NifcTaBi Oro BNACTMBOCTE Ta Ha OCHOBI
pesynbTaTiB CMOCTEPEXEHb.

3.33. Anbgerian 3aranbHa Ta  CTPYKTYpHi  thopmynu HasuBaTu 3aranbHy (hopmyny Ta XapakTepucTuuHy ((yHKLioHanbHY)
anbaerigis.  Cknag, 6yfoBa MOJEKYN rpyny anbAerifis; anbaerian 3a CUCTEMATUUHOK HOMEHK/IATYPOIO.
anbferigis. AnbfierigHa XapakTtepucTnuHa PO3pi3HATYN anbferign NOMIX iHWNX OKCUrEHOBMICHWUX OpraHiuHuX
(hyHKUiOHaNbHA) rpyna, i BUABMEHHA. CMONYK 3a 3arafibHOK Ta CTPYKTYPHOIO (popMynamu.

CucTemaTiiyHa HOMeHKIaTypa i disnuHi MOSACHIOBATY BMNAUB XapaKTEPUCTUYHOI ((DYHKLOHaIbHOT) Tpynu Ha
BNacTUBOCTI anbaerigis. XiMiuHi - pisvyHi | XiMiuHi  BNacTMBOCTI anbferifis, BOAHEBOrO 3B’A3KYy Ha
BNaCTMBOCTi eTaHanto, 0ro ofepXKaHHA. PO3UYMHHICTb anbferifis; (isnuHi BNacTWBOCTI eTaHanlo y 3iCTaBNeHHi 3
eTaHonoM (3a Temnepatypu 20-25 °C).
HaBoanTu npuknagu anbferifis; 3acToCyBaHHA eTaHanlo (OfepykaHHA
OLTOBOT KUCNOTH).
CknafiaTy MONeKyNspHi i CTPYKTYpHi hopmynn anbaerifis (3a Hassamu i

I"( 3aranbHUMU  opMynammn  BifNOBIAHNX romonoriubnx PAAIB); PIBHAHHSA
(r Vo, . peakLiiif, ki ONUCYIOTb XiMiYHi BNAaCTUBOCTI eTaHaNI0 (YaCTKOBE OKWUCHEHHS

l-'| i BiJHOBNEHHS), OflePKaHHA eTaHano (KaTaniTUYHOK rifpaTallielo eTuHy,
[*F,e /il OKWCHEHHAM eTaHony).

XapakTepusyBaTW XiMiYHi BNacTUBOCTi eTaHa/to; Crnocobu OfepxKaHHs
eTaHanto (KaTaniTMYHOI rigpaTalieto eTUHY Ta OKUCHEHHAM eTaHony).
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3.35.

Kap60oHOBI KNCNOTK  XapakTepucTuuHa ((hyHKLioHanbHa) rpyna

EcTtepu. Xupn

KapboHoBMX  KkucnoT.  Cknag, Gyposa
MOJIEKYNl  OAHOOCHOBHWX  KapGOHOBMX
KUCMOT,  3aranbHa  Ta  CTPYKTypHa
(hopmynn, cucTeMaTyHa HOMeHKNaTypa,
CTPYKTYpHa  i3omepis.  Knacudikauis,
BNaCTMBOCTi, 3aCTOCYBaHHA KapGOHOBMX
Kucnot. Crnoco6u ofepxaHHA CTaHOBOT
KMCNoTU. MoLMpeHHs KapGoHOBUX KUCNOT
y npupogi.

o - #

M *» - I L e

3acTOoCcoBYBaTH 3HaHHS ANs BUGOPY CNOCOGY BUABMEHHS anbferifis 3a
AKICHUMMN peakLismMn: B3aEMOZIEI0 3 aMOHiaYHUM po34YMHOM apreHTym(l)
okcuy», caibkoocagkeHum Kynpym(I1) rigpokcugom.

YcTaHoBMOBaTN  MPUYMHOBO-HACMIAKOBI  3B’A3KM  MiX  CKNafoMm,
6Y/10BOI0, BNaCTUBOCTAMM, 3aCTOCYBaHHAM aNbAerifiB.

MporHo3yBaTyW XiMi4Hi BNacTUBOCTI abjerifiB Ha OCHOBI 3HaHb Npo
BNaCTMBOCTi.XapakTepUcTUHHNX ((hyHKLiOHaNbHMX) rpyn.

Po6UTW BUCHOBKW LIOAO BNacTUBOCTEl asbAerifiB Ha niacTaBi IXHbOI
6ynoBu i npo GyfoBy anbAerifiB Ha niacTasi iXHiIX BNacTMBOCTeA.Ta Ha
OCHOBI pe3ynbTaTiB CNOCTEPEXKEHb.

HasneaTwu 3aranbHy (opmyny Ta XapakTepucTuuHy (thyHKUioHabHY)
rpyny KapboHOBMX KWCMOT; HacW4eHi OAHCIOCHOBHI KapGOHOBI KMCNOTU 3a
CUCTEMATWNYHOIO HOMEHKNATYpolo; MeTaHoBY 14 CTaHOBY KWCNOTY 3a
TpMBiaNbHAMKM  Ha3Bamy;  BWLL  KapGOHOBI  KWCMOTU:  HacWueHi -
nanbMiTUHOBY, CTEQPUHOBY; HEHaCUYeHY  OneiHOBY.

MoscHoBaTW BNMB KapbOKCUNLHOT rpymM Ha (i3nyHi i XiMiuHi
BNMacTMBOCTI  KapbOHOBMX KWCMOT, BOAHEBOr0 3B’A3KY Ha  (isnuHi
BNaCTMBOCTI KapBOHOBWX KWC/OT.

KnacudikysaTn kap6oOHOBI KCNOTM 3a 6yA0BOK KapbOHOBOrO NaHLora
(HacnueHi, HeHacW4eHi), KinbKiCTIO KapGOKCWNbHWUX rpyn (OfHO-, ABOX-
OCHOBHI) i KiNbKiCcTo aTOMiB Kap60oHy B IXHiX Monekynax (HuKui, BULLI).

Bu3HaYaTy CTPYKTYPHI i30Mepy HacuyYeHUX OAHOOCHOBHUX KapGOHOBMX
KMCNOT.

CknafiaTyn MONeKynspHi i CTPYKTYpHi JopMynn Hacu4eHUX OHO OCHOB-
HUX KapGOHOBMX KMCNOT 3a HasBaMmu i 3aranbHOK (hopmynoto; thopmyu
CTPYKTYPHUX i30MepiB HacM4eHWX OfHOOCHOBHUX KapGOHOBMX KWCNOT;
PiBHAHHA peakuiid, Lo BifobpaxatloTb XiMiyHi BNacTMBOCTI KapGOHOBMX
KMCNOT (B3aEMOAiA 3 aKTMBHMMW MeTanamu, yramul, COMIMU; €eCTCPH-
hikaLlif); ofepXKaHHA CTaHOBOT KUCNOTW (OKUCHEHHAM CTanato, eTaHony).

XapakTepusyBaTi XiMiuHi BNacTMBOCTI HaCMYeHUX OfHOOCHOBHUX
KapBOHOBWX KUCNOT, CNOCOGK OfiePXKaHHSA CTaHOBOT KUCNOTH.

OG6rpyHTOBYBATU 3[ATHICTb  HWKYMX  HaCMYEHWX  OfHOOCHOBHUX
Kap6OHOBWX KUCNOT A0 eneKTPONITUYHOT Aucouialii Ta AiT Ha iHaWKaTopn B
pO34MHaXx.

3acTocoByBaTW 3HaHHA N7 BUGOPY CMOCOBY BUABNEHHA KapBOHOBUX
KMCNOT.

MopiBHIOBaTY (Di3nUHI BNACTUBOCTi (TeMnepaTypu KUMiHHS, PO3YNHHICTbL
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y BOAi) HacM4YeHWX OAHOOCHOBWT Kap6OHOBe KMCNOT Ta BiANOBIAHWX
anbaerifis i ofHOATOMHWMX, HaCMYEHWX enKpilW; KUCNOTHi BAacTUBOCTI
Kap6OoHOBMX KNCNOT Y MeXax rOMONOTIYHOW pA», a TAKOX Y 3iCTaBNeHHi i3
cnupTtamu, GeHONOM i HEOPTraHiYHUMKU KUcnoTam«

YCTaHOBMOBATI  NpuUUMHOBO-HACNiAKOBi B 'A3KM  MiX cknagom,

eNeKTpPOHHO 6yf0BO0 MONeKyn, QiSMYHUMK (W iYHUMU BNACTUBOCTAMN
oaHoOOCHOEHNX KapGOHOBMX KMCMOT; 3B'A3KAa MiX OKCUTEHOBMICHUMH

OpraHiyHUMu cnonykamm.

.. [pOrHo3yBaTy ximiuni BnacTuBoCTi 0fHOOCABaHMX Kap6OHOBUX KMCNOT

Ha OCHOBi PO3yMiHHA BNACTUBOCTEN KapoOKe«,Hei rpynn Ta KpaTHUX

3B’A3KiB MiXk aTomamu Kap6oHy; ocob6nuBi ximan BnacTMBOCTi MeTaHOBOI

KUCNOTU (3AaTHICTb O OKMCHEHHS - B3aEMOAIi3 aMOHiaYHUM pPO3UMHOM
apreHtym(l) okcuay, ceixkxoocagxeHnm Kyupym(l)ngpokcmugom).

P06y TN BUCHOBKM WoAO BNACTUBOCTEN CPOOCHOBHUX KapGOHOBUX

KMCNoT Ha nigcTaBi iXHbOT 6yf0BM i Npo 6Y[0BY «AHOOCHOBHUX Kap60OHOBUX
KMcnoT Ha nigcTaBi iXHiX BnacTuBoCTeid Ti HA OCHOBI pe3ynbTaTis

cnocTepexeHb

3aranbHa Ta CTPYKTYpHi hopmynu ecTepis,

HasnBaTWn saranbHy dhopmyny ecTepis; aHepu 3a CcMCTEMATUUYHOK

6ypoBa Monekyn, cucTtematuyHa HOMEHKNaTypoio.

HOMeHKnaTypa, CTpyKTypHa  i3omepis,

BusHauaTu ctpykTypHi isomepn ecTepi Kap60HOBUX  KMCNOT;

(Gismuni BnactusocTi. [igponis ecrtepis, CTPYKTYpHi Gopmynn >xupis (TpunanbmirtaTy, ipucreapaty, Tpuoneaty);
3acTocyBaHHs iX. XKUpU K npeacTaBHUKW (OPMynn coneil NanbMiTUHOBOT i CTEAPMHOBOT KKIOT.

ecTepiB. Knacudikayis xupis, ixXHi XimMidHi

HaBO,CI,I/ITI/I NPpUKNaan ectepis; nowwupeHHi ecTepis y npupogi Ta

BNACTMBOCTI, 3aCTOCYBaHHA. Muna. Xap4oBUX MPOAYKTAX.

KnacquiKyBaTm XKUPW Ha TBAPUHHI i pocnuH«; TBepAi i pigki; npupoaHi

i WTYyYHI.

P03pi3HﬂTVI 3a CKNajgOM HacuuyeHi W HepuueHi, TBepai W pigki,

NPUPOAHI i rigporeHizoBaHi Xxupu; muna; peaxyiiictepudikai.

CKna,anm PiBHAHHSA peakyin yTBOpe* ecTepis (peakuyieto

ecTepudikayii) i IXHbOTO rigponisy; piBHAHHA pogill, AKi Bigo6GpaxawTh
BNACTUBOCTI XMWPiB (NyXHWUIA rigponis, rigpysanll,.

I-IOpiBHK)BaTVI 6ypoBY i i3MUYHI BNACTUHOCTIOCUYEHUX OJHOOCHOBHMUX

Kap6oHOBUX Kucnoi' i ecTepis.

YCTaHOBMOBATI  NpUUMHOBO-HACNiAKOBI B ’'A3KM MK CKNajoM.
6yA0BOI0 MONEKYN, BAACTUBOCTAMM Ta 3aeTOCYBPHM XUPiB.

SaCTOCOByBaTVI 3HaAHHA Ans BUGOPY CNOCO(MBUABAEHHA HEHAaCUYEHUX
pigKMX Xupis (B3aemMoAis 3 6pPOMHOI0 BOAOID).

3 opuriHanom |
3rigHo i



3.3.6.

34.1

3.4.2.

3.43.

Byrnesoau

AMiHn

Knacudikayis BYI/IEBOAIB. Cknag,
MONeKynspHi thopmynm TNoKO3M,
caxaposn,  Kpoxmalo i Lienonosu.

CTpyKTypHa opmyna BigKpuToi hopmu
MOneKynu rnoKo3un. XiMiuHi BAacTUBOCTI
I7IOKO3U. YTBOPEHHS [/I0KO3M B NPUPOSi.
Kpoxmanb i uentonosa -  MPUPOAHI
nonimepu. igponi3 caxaposu, KPOXmanto i
Lentonosu. AKicHi peakLii Ans BU3HaYeHHs
IOKO3M | KpOXManio. 3acTocyBaHHs
BYrneBoAiB, IXHS GionoriuHa ponb

XapakTepusyBaTy cknag i XiMiuHi BNacTMBOCTi CeTepiB, KMpiB.

Po6buTK BMCHOBKW LIOAZO BNacTMBOCTEN ecTepiB i XWpiB Ha niacTasi
ixHbOI 6yfoBM Ta npo GygoBy ecTepiB i XWpiB Ha mnigcTaBi iXHiX
BNIaCTUBOCTEV Ta Ha OCHOBI Pe3y/bTaTiB CNOCTEPEXEHb.

Po3pi3HATYN MOHO-, An- Ta nonicaxapuau.

MoscHIoBATW BMNIWNB XapaKTePUCTUYHMX ((DYHKLIOHANbHUX) Tpyn  Ha
i3nyHi i XimMiYHi BNaCTUBOCTI rNIOKO3N.

HaBognTw Npuknaan ByrneBoAiB i iXHi TpUBianbHi Ha3BM; 3aCTOCYBaHHA
rNOKO3K, KPOXManto (BMPOBHWLTBO €TaHONy), MOLIMPEHHS BYTNEBOAIB Yy
NPUPOAI | XapHOBMX NPOAYKTax.

CknagaTy MONeKynspHy i CTPYKTYpHY (hopmyny BifKpUTOI hopmm rto-
KO3, MONeKynApHi (hopMynn caxapo3n, KPOXMao i Lentonosn; PiBHAHHA
peakuiii, Lo Bigo6paxaloTb XiMiuHi BNacTUBOCTI FKOKO3M (MOBHE i YacTKO-
BE OKWCHEHHS, BiHOB/NEHHA BOAHEM, CMMPTOBE Ta MONOYHOKMCNE GPOfiH-
HR); Caxapo3u, KPOXMasto i LieNntonosn (MONeKynspHi piBHAHHS rigponisy),
(hOTOCUHTE3Y, YTBOPEHHS Caxaposu, KpOXMaJIO i Lietonosn y npupogi.

MopiBHIOBATY KPOXMasb i LieNtoNno3y 3a CKNafoM i BNacTUBOCTAMY.

3acTOoCoByBaTW 3HAHHA 4N BUGOPY CNOCO6Y BUABMEHHS TNOKO3M (B3ae-
MOgjis 3 aMOHia4yHUM po3umHomM apreHTym(l) okemay, peakuii 3i cBixoocag-
xeHum kynpym(I1)rigpokenzom) i Kpoxmanto (B3aeMogis 3 Hogom).

XapakTepu3ysaTy XiMi4Hi BNacTUBOCTI BYr/neBOAIB.

Po6buTu BUCHOBKW LLIOAO BNAcTWBOCTEl BYr/NeBOAIB Ha NiACTaBi IXHbOT
6yf0BM i nNpo GyAoBY BYrneBOAiB Ha MiACTaBi IXHIX BMAacCTMBOCTENR Ta Ha
OCHOBI pPe3ynbTaTiB CNOCTEPEXEHb.

MporHosyBaTK XiMiYHi BNacTUBOCTI BYr/eBOAIB Ha OCHOBI 3HaHb NpO
BNaCTMBOCTi XapakTepUCTUUHUX ((hYHKLiOHaNbHKX) rpyn.

3.4. HiTporeHoBMieHi opraHiyHi cnonyku

XapakTepuctnuHa (thyHKLioHanbHa)
rpyna aminis, ii 6ygosa. Knacudikallis
amiHiB.  bygoBa  Monekyn  amiHiB.
.. €ncTesmpnyHa HOMeHKnaTypa

AMiHOK1CNOTN

Binku

AryNocni|iiNy 3a cknagom cnonyk. AMiHu
AK oprLLyn'yiti.%HoBwy. XiMiuHi BnacTuBoCTi
meTaHamiKYiogiiiHy. OfepyxaHHs aHininy.

Cknag, i GypoBa Monekyn, 3aranbHi

CTPYKTYpHi  chopmynu,
(thyHKUioHaNbHI)  rpynu,
HOMeHK/IaTypa. MoHATTA
amoTepHICTb  aMiHOKWCNIOT.
BNAacTMBOCTI  aMiHOETaHOBOT

PONb amiHoKMcnoT

Binkn fK BHEOKOMONEKYNAPHI  ConyKu,
ixHs 6yfoBa, 3acTocyBaHHA. [leHaTypaliis
-TAigppnifinkis. Konboposi peakuii Ha

60KM

XapaKTepUCTUYHI
cucTeMaTyHa

npo
XimiyHi
KUCNoTH
MentugHa rpyna. Mentuau. BionorivHa

HasuBaTu 3aranbHy (hopMyny Ta XapakTepucTuuHy (hyHKLioHanbHY)
rpyny amiHiB; NepBUHHI aMiHW 3a CUCTEMATUHHOK HOMEHKNATYPOLO.

HasognTw npuknagm amiHis.

KnacudikysaTi amiHn 3a 6yaoBOK0 KapGOHOBOro NaHLtora (HacuueHi,
apomaTuyHi).

MopiBHIOBAT W OCHOBHI BNACTUBOCTI aMOHiaKy, MeTaHamiHy Ta aHiniHy.

CknafiaTy MONeKyNApHi Ta CTPYKTYpHi (hopMynn amiHiB 3a Hassamu i
3ara/lbHAUMK  (hOpMyNnamu;  PiBHAHHS  peakuild, AKi  OnuCylTb  XiMiyHi
BNaCTUBOCTI MeTaHaMiHy (TOpiHHS, B3aEMOAIA 3 BOAOKD | XIOPUAHOIO

3 opuriHanom w7
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KWUCNOTOI0), aHiNiHy (B3aEMOAiA 3 X/IOPUAHOKO KUCNOTOK, GPOMHOID BOZOHO)

TaofePXKaHHA aHiniHy (BifHOBNEHHAM HITPOGEH3EHY).
XapakTepusyBaTy XiMi4Hi BNacTUBOCTi MeTaHaMiHy, aHiniHy.
YcTaHoBNOBATH  NMPUYNHOBO-HACNIAKOBI  3B’A3KM  MiXK

6Y/10BOIO, BMACTUBOCTAMM HACUYEHMX | apOMATUYHKX aMiHiB.

CK/1aZ0oM,

O6rpyHTOBYBATW OCHOBHI BNacTMBOCTI HAacMYEHUX aMiHiB Ta aHiniHy;
nocnabneHHs OCHOBHMX BNACTWMBOCTEN i 36iNbLUEHHS peakLiliHOT 34aTHOCTI

aHiniHy B peakLisiX 3amiLLeHHs.

Po6buTKW BUCHOBKM MPO BAACTWMBOCTI aMiHiB Ha OCHOBI 6yAOBM TXHiX
MONieKyn i npo 6yfoBY MONEKyn amiHiB Ha OCHOBI iXHiX BnacTWBOCTe Ta

pesy/bTaTiB COCTEPEXKEHD.

i HasueaTw 3aranbHy (opMyny Ta XapakTepucTuuHi (thyHKUioHanbHi)

rpyna, AUNenTua, noninenTug,.

XiMi4Hi  BNacTMBOCTI  aMiHOETaHOBOI KMCNOTW  (B3aemogis 3
Tif{POKCIOM, X/IOPUAHOIO KUCNIOTOO, YTBOPEHHS ANMENTIAY).
MopiBHiOBaTYU 3a O6yAOBOK MONeKyn i
aMiHOKMCNOTY 3 KapBOHOBUMU KWUCNIOTaMM Ta aMiHamu.
MporHosyBaTu  XiMiuHi  BNacTWBOCTI  aMiHOKMCNOT,
0c06/MBOCTAMM BYA0BM TXHIX MONEKy”. r
XapakTepu3yBaTy XiMi4Hi BNacTUBOCTi aMiHOETaHOBOT KUCNOTW.
YcTaHoBNOBATU  NPUYMHOBO-HACMIAKOBI  3B’A3KM  MiX
6Y/10BOIO, BNaCTMBOCTAMM aMiHOKWC/IOT.

rpynn aMiHOKWCNOT; aMiHOKWCNOTY 3a CUCTEMATUYHOI HOMEHKNATYPOO.
« MoscHoBaTW aM(OTePHICTb aMiHOKMCNOT; 3MICT MOHATL: MenTugHa

CknafiaTn MONeKynapHi Ta CTPYKTYPHi opMynn amiHOKWCNOT 3a
Ha3Bamu i 3aranbHUMU hopMmynamu; PiBHSHHA peakuiid, fki onucyTb
HaTpiii
XiMiYHUMU  BNACTMBOCTAMM

3yMOBNEeHi

CK/aoM,

Po6yUTK BUCHOBKM NpO BNAacTUBOCTI aMiHOKMCNOT Ha OCHOBI 6yAoBMW
IXHIX MoneKyn i npo 6yA0BYy aMiHOKMCNOT Ha OCHOBI TXHiX BnacTUBoCTel Ta

pesynbTaTiB CMOCTEPEXEHb.

XapakTepusysaTu  npouecu  rigponisy,  AeHatypauii  6inkis.
3acTocoByBaTU 3HaHHA AnA  BWGOPY CMOCOBY BUSABMEHHA  Ginkis
(kcaHTONpOTEHOBA Ta GiypeToBa peakLir).

YcTaHoBNOBATU  MPUYMHOBO-HACNIAKOBI  3B’A3KM MK CKIagom,

6Y/10BOIO, BNAaCTMBOCTAMM GifKiB.

Po6buTn BMCHOBKM NpO BNacTMBOCTi 6inKiB Ha OCHOBI 6yf0BM TXHIX
MOneKyn i Npo 6yAoBy GiNKiB Ha OCHOBI TXHiX BNacTMBOCTeli Ta pesynbTaTis

CnocTepexeHb.
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CUHTETUYHI  BMCOKOMONEKYNAPHI  peyoBuHK. [Monimepu. Peakuii
nonimepwsauii i nonikoHgeHcauii. Mnactmacy. Kayuyku, ryma.
3aCTOCYyBaHHS.
nonimepn Ta cdepyu iXHbOrO BUKOPUCTAHHA.
3Ha4YeHHA NPUPOAHMX | CUMHTETUYHWX MONIMEPHUX OPraHiYHMX

CVHTETWYHI  BONO
HaiinowwmpeHiwwi

Cronyk.

YCTaHOBNEHHA TFEHETUYHUX 3B A3KIB MK PisHUMKM Knacamu

OpraHiyHnx cnonyk

4.1 Po3s'asysaHHs 3ajau
3a XiMiyHUMK
thopmynamu i Ha
BUBEAEHHA (hopmMynu
cnonykun

4.2. BupaxeHHs
KinbKicHOro cknagy

PO3UMHY (CyMiLLi)

4.3. Po3B'sa3yBaHHA 3afay,
32 PIBHAHHAMMN

peakuiii

3.5. CUHTEeTUYHI BUCOKa

KHa: (i3n4Hi  BnacTMBOCTI i

MosAcHIOBaTM CyTb MOHATTA MONiMep;  peakLiii
nonikoHgeHcaLil sk cnocobis ofepXaHHs nonimepis.

KnacudikysaTy nonimepu 3a Cnoco6oM OfepXKaHHA: NPUPOAHI, LUTYYHI,
CUHTETUYHI.

HaBognTi npuknagn CUHTETUUHWUX BUCOKOMOMCKYNAPUNX PEUOBMH i
noniMepHNX MaTepianis Ha iXHili OCHOBI; PiBHAHb peakLili noniMepuaavii i
nonikoHAeHcaLlii.

PospbHATYM peakuii nonimepusauii i
KayuyKu, ryMy Ta CUHTETUUHI BONIOKHA.

MopiBHIOBAT Y NPUPOAHI, WITYYHI | CUHTETUYHI BOMOKHA, NNacTMacu.

CknagaTu  piBHAHHA  peakuii  monimepwsauii 3 yTBOPEHHAM
HaliBaXMBiLLMX MNoNiMepiB (nonieTuneHy, noninponineHy, WONICTUPeHy,
NoNiXNopoBiHiny, noniteTpadnyopoeTuneHy), peakuii nonikoHAeHcaUil 3
YTBOPEHHAM AU- | TPUNCNTHAIB.

3acTOoCoBYBaTY 3HaHHS NPO BNACTWUBOCTI NOMIETUNEHY: BiHOLIEHHSA A0
HarpiBaHHfl, PO34YMHIB KMCNOT, NYriB Y KOHTEKCTi MOro 3Ha4yeHHs B
CycniNbHOMY rocrnogapcrai, NobyT». *

YcTaHoBNOBATHU  NPUHNHOBO-HACNIAKOBI  3B’A3KM
6Y/10BOIO, BNACTUBOCTAMM Ta 3aCTOCYBaHHAM MoNiMepiB.

O6rpyHTOBYBaTM 3aCTOCYBaHHA NONiMepiB, 30KpemMa nonieTuneHy, ioro
BNACTMBOCTAMM Ta 3HaYeHHS NONiMePiB Yy CTBOPEHHI HOBMX MaTepianis.

PobWTK BUCHOBKW NPO BNACTUBOCTI MONiMEPiB Ha OCHOBI Byf0BK TXHIX
mMonekyn i mpo 6yAoBy noniMepiB Ha OCHOBI iXHiX BnacTuBocTeli Ta
pe3ynbTaTiB CnoCcTepeXeHb.

nonimepusauii i

nonikoHAeHcawi; nnacTMacy,

MDD CKnagoMm,

3.6. ¥Y3arasibHeHHs 3HaHb MPO OpraHiyHi cnonyku

MoscHIoBaTM NPUYMHK GaraTOMaHiTHOCTi OpraHiYHUX PeYOBMH.

HasoguTwn npuknagn romonorie Ta i3omepis; Cnonyk i3 mpoctumm i
KpaTHUMW 3B’A3KaMu; i3 PisHUMW XapaKTepUCTUHHUMU ((YHKLOHaNbHUMM)
rpynamu.

Po3pisHATN opraHiuHi
rOMOOT iYHUX PAJIB.

CknaflaTu piBHAHHA peakLiili - B3aeMOMNepeTBOPeHb OPraHiYHUX CrnonyK
pi3HMX Knacis.

MopiBHIOBAT Y XiMi4Hi BNaCTUBOCTI OpraHi4HMX CMoAyK Pi3HUX Knacis.

YCTaHOBMOBATYU 3B’A3KM MiXK CKIagoM i XiMiYHUMKM BNAcTMBOCTAMMU

CMONYKN 3@ HaNeXHICTI0 A0  BifNoBigHNX
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OpraHiuyHuX CLU .yXapuw™* Knaci»; M 6y40BO EUMHHMYS'TL
CMoNyK Ta X 34aTHICTIO BCTYNaTh B peakLii MeBHOrO TUMY; MiX Kiacamu
OpraHiuHuxX cnonyk.

O6ipyHTOBYBaTMW BUKOPUCTAHHSA OPraHiYHNX CNoNMyK 3anexHo Bif TXHiX
BMaCTUBOCTEN; 3HAYEHHS OPraHiYHUX PEYOBMH Yy CTBOPEHHI HOBUX
martepianis.

4.064nCNEHHA B XiMil

dopmynn  Ana 06YMCNEHHA  KiNbKOCTi
PEYOBMHM, KiNbKOCTI YaCTUHOK Yy MeBHil
KiNbKOCTi  PeYOBWHW, MacoBOi 4acTKu

efleMeHTa B CMOAyLi, BifHOCHOI FyCTUHK
rasy, BUBeJeHHs (OpMynu crmonyku 3a
MacoB/MM YacTKamu eneMeHTiB

dopmynu  Ans 06GYUCNEHHS  MacoBol
(06'eMHOT) HaCTKM KOMMOHEHTa B CYMilLli,
MacoBOT YaCTKV PO34YNHEHOT PEHOBUHN.

ANTOpUTMK  pO3B'A3yBaHHA  3afay  3a
PIBHAHHAM  peakuii; BiAHOCHWIA  BUXif
NPOAYKTY peakwii

i

YcTaHoBoBaTH XiMiuHy (hopMyny Crnonyku 3a MacoBUMW yacTKamu
efleMeHTiB, . WO BX0AATb [0 Ti- Cknagy; 3a 3aranbHow  (hopmynoto
roMO/IOTi4HOro ALY Ta ryCTUHO a0 BifAHOCHO rYCTUHOH.

OGuMCNioBATI BiAHOCHY MOMEKYNsIpHY Ta MOMSPHY Macu PeyOBUHMU;
KiNbKiCTb Y4aCTWHOK (aTOMiB, MONeKyN, iOHIH) y NeBHili KiNbKOCTi peyoBUHY,
maci peyoBuHW, 06’eMi rasy; macy Ta 06’eM AaHOi KiNbKOCTi PeYOBMHW i
KiNnbKiCTb peyoBMHK 3a BiflOMOI0 Macoto Ta 06’eMoM; 06’eM faHoi Macu a6o
KiNbKOCTi PEYOBMHW rasy 3a H. Y., BiAHOCHY FyCTUHY rasy 3a iHLIMM rasom.

O6uucnoBaTN MacoBi Ta 06’eMHI (415 rasiB) YaCTKM PeYOBUH Y CyMilLLli;
MacoBy 4acTKy enemeHTa y cnonyui 3a ii ¢opmynot; macu enemeHTa B
CKNafHili peyoBMHi 3a 1iOro MacoBOK YaCTKOK; MacoBYy YacTKy PO3UMHEHOT
PeYOBMHM B pO3uMHi; Macy (06°€M) pO3UMHY Ta PO3YMHHMKA; Macy
PO34MHEHOI PEYOBUHU.

YcTaHoBBaTYU XiMiYHY (hOpMy/y peyoBMHM 3a Macot, 06’eMoM abo
KiNbKICTIO PeHOBMHM peareHTiB a6o NPOAYKTiB peakLii.

O6uncnoBaTH 3a PIBHAHHAM XiMiYHOT peakuii KinbKiCTb peyoBMHM, Macy
Ta 06%eM rasy (H.y.) abo KinbKiCTb PevyoBUMHW peareHTY/MpoAyKTy 3a
BiJOMOIO KiNbKiCTIO peyoBWHM, Macol, 06°eMoM (4ns rasy) iHworo 3
peareHTiB/MPOAYKTIB; 3a PIBHAHHAMW peakuiii 3 BAKOPUCTAHHAM PO3YMHIB i3
NEBKOK MacOBOK YacTKOK PO3YMHEHOT PEYOBMHW; BIJHOCHUIA  BUXif
NPOAYKTY peakUil; KinbKiCTb pe4yoBWHM, Macy ab6o 06’eM NpPOAYKTY 3a
PIBHAHHAM XiMiYHOT peakLii, AKWO0 OAMH i3 peareHTiB B3ATO B HaL/ULLKY;
06EMHNX BifjHOLLEHb ra3iB 3a XiMiYHUMW PIBHAHHAMM; KiNbKOCTi PeYOBUHN,
macu a6o 06’eMy 3a KifbKiCTIO peHOBMHM, Macol abo 06°eMOM peareHTy,
LLIO MICTUTb NEBHY YaCTKy AOMILLOK.

Poss'asyaTn KoMGiHOBaHi 3apjaui
anropuTMmis).

(noegHaHHs He 6inblue [BOX
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Mepenik NuTaHb
| .HykneiHosi kucnotn AHK i PHK- 6ygoBa i (hyHKU,iT.
2.0xapaKTepusyinTe OCHOBHI 03HaKW 3[40POB’A JIOAUHN.
3. AKi npobnemMy NOPOLXKYE 3pOCTaHHA HAaCeNeHHS 3eMJii.
4. MiT03,(pa3u MiTo3y. bionoriyHe 3Ha4eHHA MITO3Y.
5.IH(heKUiHI 3axBOptoBaHHA,NPOMiNakTNKa iHHeKLiMHUX 3aXBOPIOBaHb.
6. LLLo Take ekonoriyHi akTopu,aKa ixHs Knacudikayia?
7. CopmyntoiiTe OCHOBHI MOMOXEHHSA XPOMOCOMHOT Teopii cnagKoBoCTi.
8. BnivB HaBKOMMLLIHLOIO CepefioBuLLa Ta CTPECOBUX (DaKTOPIB Ha 340POB’A NMOANHMN.
9. Lo Take cMm6i03. AKi hopmun cum6bio3y Bam BifOMI?
10. Aki XiMi4Hi efleMeHTN BXOAATb 40 CKIafy XXUBMUX OpraHi3Mis.
Il .ChopmyntoiiTe 3aKOH OJHOMAHITHOCTI ri6puaiB NepPLUOro NOKOMIHHS.
12.Ynm 3ymoBAeHI 3MiHW KNiMaTy Halloi niaaHeTun.
13. Posb BOAW B XUTTERIANBHOCTI OpraHi3mis.
14. CTtapgii eMbpioHaNbHOro PO3BUTKY OpraHi3Mis.
15. AK [iSNbHICTb NOAVHY BNNBAE Ha CTaH atMocgepu.
16. Lo Take 6inkn?AKi 6i0n0rivHi PYHKLIT BUKOHYOTb GiNKn?
17.0xapaKTepu3yiTe BM/MB a/IKOrO/H0 i THOTHOHONANIHHA HA OpraHi3M JIH0AUHN.
18. AKi ekonoriyHi npo61emMn NoB’A3aHi 3 NOSABOK BEIMKMUX MICT.
19. 3HayeHHA 6i0N10rYHOT HAYKM B XXUTTI NHOANHM | CYCNiNbCTBA.
20. LLlo Take pO3MHOXEHHS. HAKe Moro 6ionorivyHe 3Ha4yeHHs.
21. OxapaKTepusyiTe CKI1agoBi 340POBOro Crnocobum XUTTs.
22 OxapaKTepu3yinTe OCHOBHI BNacTUBOCTI XMBOIO.
23. BeretaTvBHe pO3MHOXEHHSA OpraHi3miB Ta 1oro opmm.
24. TlpohinakTrKa 3aXBOPHOBaHb,LLL0 NepeaarTbCsa CTaTeBUM LUISAXOM.
25. FAAKi piBHI opraHisauii XXMBUX OpraHiamiB BN 3HAETE?
26. CraTeBe pPO3MHOXXEHHA OpraHi3miB.byaoBa cTaTeBMX KAITUH.
27. AKi npegMeT i 3aBaHHSA eKONorii.
28. MeToAun BUBYEHHA TeHETUKWN NTIOAUHN.
2911l 0 Take arpoueHo3n. AKi 0c06MBOCTI (DYHKLiOHYBaHHS arpoLeHo3iB?
30LLLo Take iMyHiTeT,/i0ro BMAN.
31U, 0 Take MiHAMBICTb. Buam miHAMBOCTENR.
32.llo Take BakumHauisa. OCHOBHI rpynu BakUWH.
33.0CHOBHI MOJIOXEHHSA CyYacHOT KNiTUHHOT Teopil.
34.3Ha4yeHHsa BOAM A5 XUBUX OpraHi3MiB.
35. AganTauii opraHiamis 40 YMOB 30BHILUHbOI0 CepefoBuLLa.
36. Ponb XUBMX OpraHiamiB y npouecax rpyHTOYTBOPeHHS.
37.0CHOBHI BNacTUBOCTI XXWUBOTO.
38. biocuHTe3 6inka. ETanu 6iocuHTe3y bisnka.
39. biocdepa Ta Ti mexi.
40. BiTaMiHW,iX PONnb Y XXUTTERIANBHOCTI XXUBUX OPraHi3mis.
41. TMpodinakTnka BI/1-iH(eKLUin Ta iHWKNX BIPYCHMUX 3aXBOPIOBAHb NHOANHN.
42. Bwupg iinoro Kputepii.
43.3aBfaHHA cy4dacHoT cenekuii. LLUTy4HWiA go6ip i iioro gopmu.



44 Ponb 6akTepiin y Npupoai Ta XXuTTi NI0AUHN.

43.[0isNbHICTb NIOAUHN | CyYaCHMIN cTaH Biocdepu

45.3HayveHHs 6i0N0riYHOT HayKW B XXUTTI NIIOANHN.

46.MoHoribpuaHe cxpellyBaHHA. [pyruii 3akoH MeHgensi.

47.0OCHOBHI cepefioBULLLA ICHYBAHHA OpPraHi3miB.

48. MoHoribpuaHe cxpewlyBaHHsa. Apyruii 3akoH MeHgens.

49. TlpaBuna 3acToCcyBaHHSA NpenapatiB No6YTOBOT XiMmil.

50.0x0poHa BMA0BOro pi3HOMaHITTA OpraHi3mis.

51 .OCHOBHI MOMIOXKEHHA CyYacHOI KNITUHHOT Teopii.

52. TpyHTW K cepeflOBULLE ICHYBaHHS.

53. Tpo6nemu 6ionoriyHoi 6e3nekn Ta 6i0N0riYHOrO 3aXMUCTY.

54. MiT03,(pa3u mMiTo3y. bioforiyHe 3HaYeHHS MITO3Y.

55.1H(beKLiHI 3aXBOPIOBaHHSA, NPodinakTuka iHPeKLinHNX 3aXBOPHOBaHb.
56. LLlo Take eKonoriyHi aktopu, fka iXHsA Knacuikalia?

57. ChopmMyntoinTe OCHOBHI MOIOXEHHA XPOMOCOMHOT Teopil CNajKoBOCTI.
58. BM/iMB HaBKOJIMLLHLOIO CEPeAOoBMLLA Ta CTPECOBMX (PAKTOPIB HA 340POB’A MIOAVNHN.
59. Wo Take cnmbios. Aki popmmn cmm6io3y BaM BifOMI?

60. MeToAM BMBYEHHA TEHETUKN NHOAUHMN.

61 LLLo Take arpoueHo3un. AKi 0co6AnBOCTI (PYHKLiIOHYBaHHSA arpoLeHo3iB?
63. LLLo Take IMYHITET, 1AOro BUAW.

64. HaBefiTb NpuKnagm nNpakTUYHOro BUKOPUCTAHHSA 6i0N0riYHUX 3HaHb.
65. Lo TakC (hepMeHT,iX po/b Y XUTTERIANbHOCTI OpraHi3mis.

66. BeretaTvBHE PO3MHOXEHHA POC/NH,HABECTU NPUKNIALMW.

67. Meiio3.bionoriyHe 3Ha4YeHHA Mein03y.

68. Bipycu Ta ixHs 6ygoBa.

69. AK YHUKHYTU rnob6asbHOT EKONMOTIYHOT KPU3u.,

70. Lo Take MiHAMBICTb. Buan MiHNMBOCTENA.

71. Lo Take BakyMHaLisa. OCHOBHI rpynu BakLUyH.

72.0OCHOBHI MONOXEHHA CyYacHOT KNITUHHOT Teopil.

73.3Ha4eHHsa BOAM 4N19 XUBUX OpraHi3mis.

74. Apanuis opraHiamis [0 YMOB 30BHILLHbOIO CepesoBuULLA.

75. Ponb XMBUX OpraHi3MiB y npoLecax rpyHTOyTBOPEHHS.

76.0OCHOBHI BNacCTUBOCTI XXWUBOTO.

77. biocuHTes 6inka. ETanm 6iocnHTe3sy 6Ginka.

78. bBioctepa Ta i Mmexi.

79. BiTamiHK, X pONb Y XUTTELIANBHOCTI XXNUBUX OPraHi3mis.

80. MpodinakTka BIJ1-iH(eKLi Ta IHWKUX BIPYCHMUX 3aXBOPIOBAHb JTHOAUHN.
81.Bug i oro Kputepir.

82.3aBAaHHs cyvacHol cenekuii. LLITy4yHMiA go6ip i ioro gopmum.

83. Ponb 6akTepiii y NpUpoAi Ta XXUTTI NHOAUHN.

84. [LiANbHICTb NOAUHM | cyYyaCHWUI cTaH 6iocgepu.

85.3HayveHHs 6i0N0riYHOT HaYKW B XKUTTI NHOANHMN.

86.MoHori6pungHe cxpelyBaHHs. Apyruin 3akoH MeHgens.

87.0CHOBHI cepefjoBMLLa iCHYBAHHA OpraHi3mib.



88.HykneiHosi kucnotn AHK i PHK-6ygoBa i hyHKUT.
89.0xapaKTepun3yinTe OCHOBHI 03HaKWN 340POB’A NHOANHMN.
90.4ki npo6neMn NOPOAXKYE 3POCTAHHA HACENEHHS 3eM/i.

KpuTepii oLiHIOBaHHSA, CTPYKTYpa OLIHKN | MOPALOK OLHIOBaHHA
NigroToB/IEHOCTI BCTYMNHUKIB

IHOMBigyanbHa YycHa cniBbeciga NpPOBOAUTLCA 332 MNPOrpaMold  30BHILLUHLOIO
He3a/eXXHOro _OUiHIOBaHHA. BCTYNHUK OfepXye TMUTaHHA, Mepenik SKUX HaBeLeHO Y
NUTaHHAX HAMBIAYaNbHOT YCHOT cniBbecian 3 Ximii, AKi cKnafeHi BigNOBIiAHO A0 Nporpammu
30BHILLIHLOrO He3aneXHoro ouiHBaHHA 3 XxiMmii. Yac Ha nigrotosky - 20 XBUIKH.
OuiHOBaHHA PpIBHA 3HaHb BCTYMHUKIB MPOBOAMTLCA KOXHWUM i3 u4/eHIiB  KOMiIcil Ans
NpoBefleHHs BCTYMHWMX BuNpobyBaHb, cniBbeciq OKpPemMo BIiANOBIAHO [0 KpuUTepiiB
OUiHIOBaHHA. 3aranbHWil 6an OUiIHIOBaHHA PiBHA 3HaHb BCTAHOB/IIOETHCA 3a pe3y/ibTaTamu
BiANOBiAe/ BCTYMHWKIB Ta Ha MigcTaBi OOrOBOPEHHS YneHamn KOMICIT Ans MpoBefeHHS
BCTYMHMX BUNPOOYBaHb, CriBbecif KinbKocTei HabpaHWX BCTYMHWKamu 6anis. IHhopmauis
npo pesynbTaTu iHAMBIAYyanbHOI YCHOT cniB6ecign OrofowyeTbCs BCTYNHUKOBI B fA€Hb i
NpOoBeAEeHHS.

Kinbkicte KpuTepil oLiHOBaHHSA
banis
1-50 BCTYNHMUK He MOXKe OYyTU PeKOMeH0BaHWI [0 3apaxyBaHHA AKLLO:

BUSBNSE (DparMeHTapHi 3HaHHA 1 YaCTKOBE PO3YMIiHHSA
OCHOBHUMX NONOXEHb KOHKPETHOI Temu;
BMK/lafae Marepian He NOBHO | JOMYCKA€E CYTTEBI MOMUKN Y
(hopMy/tOBaHHI BU3HAYEHb;
He BMie 0BrpyHTOBYBaTW CBOI NOMWJ/IKU;
BMK/lafae Marepias HenocnifoBHO | LONYCKae CYTTEBI MOMUIKM
Yy CMUC/I0BOMY O(DOPMIEHHI BIANOBIA.

51-99 BCTynHMK He MOXe 6yTV peKOMeH0BaHWI 0 3apaxXyBaHHA AKLO:
BUSBNISE YAaCTKOBE 3HAHHA 1 PO3YMIHHSA OCHOBHMWX MOMOXEHb

KOHKPETHOI Temu;

BMK/afae Marepiasn He LOCUTb NOBHO i AOMYCKAE NOMUNKA Y
(hopMyntoBaHHI BU3HaYEHb;

He BMi€ rNMOOKO i MePEKOHNINBO 0BrpyHTOBYBATU CBOT MNOMU/KM
i BiguyBae TpyAHOLLI Nig vac nigéopy NpuKnagis;

BMK/afae Marepian HemocnifOBHO | 4OMNYCKAE CYTTEBI MOMUJIKA
Yy CMWUC/I0BOMY O(hOPMJIEHHI BiAMOBIAI.

100-149 BcTynHMK Moxe OyTV peKOMeHA0BaHUI A0 3apaxyBaHHS AKLO:
MOBHO, a/e He 'PYHTOBHO BMK/Nadae mMarepian,

BUSABNSE AOCTATHLO NOBHE PO3YMiHHA MaTepiany;
aprymMeHTye CBOT MKW, a/ie He 3aCTOCOBYE 3HaHHSA Ha
npaxkTuui;

HaBOAWUTb HEOOXiAHI NPUKNAAN TINbKK 3a NiAPYYHUKOM;
BMK/afae Matepian nocnifoBHO i NPaBUbHO ;

[lonycKae aeski NOMUIKK, SKI 4aCTKOBO cam BUMpaBse nicns



3ayBaXKeHHA Ta NOOAMHOKI HeLONIKN B MOC/ILOBHOCTI
BUKNaZaHHA maTepiany.

150-189 BCTynHMK MoXe 6yTu peKOMeHL0BaHWI [0 3apaxyBaHHA SKLLO:
'PYHTOBHO i NOBHO BUKNAJaEe Martepian;

BMABNSE AOCTATHLO MOBHE PO3YMIHHA MaTtepiany;

aprymeHTye CBOI AYMKW, anie He 3aCTOCOBYE 3HAHHA Ha
npakTuLi;

HaBOAWTb HEOOXifHI MPUKNaAM He TiNbKKW 3a NigPYYHUKOM, a i
CaMOCTIHO CKNafeHi;

BMK/afae Marepian nocnigoBHO i NpaBU/IbHO 3 Orna4y Ha
NOTIYHY MOCAILOBHICTb ;

[lONYyCKae AesKi NOMUNKK, SKI cam BUNPAaB/AE NiCNA 3ayBaXXeHHS
Ta MOOAMHOKI HefoNiK/ B MOCNIA0BHOCTI BUKNAAAHHS
maTepiany.

190-200 BcTynHMK Moxe OyTW peKOMeHA0BaHUI A0 3apaxyBaHHS AKLO:
'PYHTOBHO i MOBHO BMK/afjae marepian,

BUAB/IAE NMOBHe PO3yMIHHA MaTepiany;

apryMeHTye CBOT AYMKM, 3aCTOCOBYE 3HaHHA Ha MPaKTuULi;
HaBOAMTb HEOOXiAHI MPUKNAAW He TifIbKW 3a NiAPYYHUKOM, a i1
CaMOCTINHO CKNafeHi;

BMK/aflae MaTepias NocnifoBHO i NPaBUIbLHO 3 OrNsA4Y Ha
NOTiYyHY NOCNIAOBHICTb.

PekomeHfoBaHa nitepatypa
MigpyyHuk 3 Ximii (piseHb cTaHgapty). 1] knac. Mpuroposuy O. B. - HoBa nporpama
Ximis. PiBeHb cTaHAapTy. 11 knac. CaBunMH M. M.
Ximis. PiBeHb cTaHaapTy. 11 knac. Monens M. T1.
MigpyyHuk 3 Ximii (piseHb ctaHgapTty). 10 knac. Monens I1. . - HoBa nporpama
Ximis. PiseHb ctaHgapTy. 10 knac. Mpuroposuy O. B.
Ximis. PiBeHb cTaHaapTy. 10 knac. ApoweHko O. T.
BypuHcbka H.M., Benunuko J1.IN. Ximia 11 knac - BT® lMepyH 2010

No g WD

Mporpama po3rnsHyTa Ta 3aTBep/XKeHa Ha 3aciflaHHi NpuinManbHOT KOMICIT (MPOTOKON
Ne ~  BIf 2023 poky)

BignosiganbHuii cekpeTap NpuUiiMasbHOT KOMICiT Onbra METPULLUEHA



