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IHosicHIOBAJILHA 3alIUCKA

['070BHOIO METOIO0 BCTYIMHOTO BHUIPOOYBAaHHS € OO'€KTHBHE Ta HEyINEpeKeHe
OLIIHIOBAHHS PIBHSI HABYAJIBHUX JIOCATHEHBb OCI0, SIKI BUSBUIM OaKaHHSI BCTYNHUTH J10
OnecbKoro HallOHAIBHOTO MEIUYHOTO YHIBEPCUTETY.

3aB/IaHHsI OIIIHIOBAHHS 3 XIMIi IOJISITa€ Y TOMY, 1100 OIIHUTH 3HAHHS Ta BMIHHS
YYaCHUKIB: 3HAHHS YYHSMU HaWBXIMBIIIMX 3aKOHIB 1 TEOPiM XiMii; BOJOIIHHS
XIMIYHOIO MOBOIO, BMIHHSI KOPUCTYBATHCSI HA3BaMU 1 CHMBOJIAaMHU XIMIYHUX €JIEMEHTIB,
Ha3BaMM MPOCTUX 1 CKIQJHUX PEUOBHMH; BMIHHS CKJIQJaTH XiMidHI (QopMyIH 1
PIBHSHHS XIMIYHMX peakiiid, po3B'A3yBaTH pO3PAXYHKOBI Ta EKCIIEPUMEHTAIbHI
3a/1a4l; PO3YMIHHSA 3B'A3KYy MIDK CKJIajoM, OynoBOIO, (I3MUHMMH 1 XIMIYHUMH
BJIACTUBOCTSIMU PEUYOBHUH, Croco0aMu iX J0OyBaHHS, Tally3sMU 3aCTOCYBaHHS; 3HaHb
PO HaWBaXKJIMBIIII PUPOJIHI TA IITYYHI PEUOBUHH, iX OyAOBY, CIOCOOM JOOYBaHHS Ta
rajy3i 3aCTOCYBAaHHS; PO3YMIHHS HAyYKOBHMX OCHOB TEBHUX XIMIYHMX BHPOOHHIITB;
0013HaHOCTI 3 JICSIKUMHU €KOJOTITYHMMH TpoOJjeMaMH, TMOB'SI3aHUMU 3  XIMI€EIO;
PO3yMIHHS POJIi XiMiil y pO3B's3aHHI MI00ATBHUX MTPOOJIEM JIFOACTBA.

[Iporpama po3po6ieHa Ha ocHOBI rporpamu it 3HO 3 ximii.

[Iporpama oOroBopeHa 1 yXBaJleHa Ha 3aciiaHHI OpuUMalibHOiI KoMicii OpechbKoro
HAI[IOHAJTLHOTO MEUYHOTO yHiBepcuTeTy (mpoTokon Ne 3 Bix “19” Gepesns 2025 p.)

[Tporpama 3aTBepkeHa HaKa3oM pekTopa OechbKoro HalllOHAJIbHOTO MEAUYHOTO
yHiBepcutTeTy No 159-0 Binm “ 24 Gepesns 2025 p.




3ATAJIBHUI OITUC OCHOBHUX KOMIIOHEHTIB ICHHUTY 3 XIMII

Bcerynue BunpoOyBanHs 3 XiMii BKJIIOYAE 2 BUIM 3aBAaHb 3 BKA3aHUX PO3JLIIB
JTUCHUIUTIHK. BiamoBiji BUMararoTh IIMOOKUX 3HAHb 3 XiMii B 00Cs31, BU3HAYCHOMY
MPOrPaMoI0 3arajbHOOCBITHROI HIKOJIM Ta MPOrpaMu 3 XiMii AJisi CTYACHTIB-1HO3EMIIIB
[MATOTOBYOI0 BIAIIJICHHS.

3aBaanus l.

3aBmaHHsA 3 KUIbKOMa BapiaHTaMH BIAMOBiAeH. AOITYpIEHT Mae MNpPOYUTATH
3aBAaHHS Ta 3allOBHUTU TAOJMINO 3 BKA3aHHSIM IMPaBUILHUX BapiaHTIB BiAmoBimen (5
TECTOBUX 3aBJIaHb) — 4Yac BUKOHAHHSA 3aBHaHHsA 15 xBuiamH (2-3 XB. Ha KOXHE
3aBJIaHHA).

3aBaanns I1.

3aBgaHHS 3 PO3TOPHYTOIO BIAMOBIIII0. AOITYpPIEHT MOBUHEH JAaTU MUCHBMOBY
BI/IMOBII> HA TTOCTABJICHH] NMUTAHHSA (2 OKpEeMHX MUTAHHS) — YaC BUKOHAHHS 3aBJIaHHS
20 XBWINH.

3arajbHi BUMOTH (peKOMeHAaMil) 10 BUKOHAHHS 3aBIaHb:

- BUSBJISITU IIEBHUU PIBEHb BOJOJIHHA TEOPETUYHUM MaTepiajaoM

- BUKJIQJIaTH MaTepiaji JOT1YHO i MOCIII0OBHO;

- MPOBOJIUTU PO3PAXYHKHU 3a XIMIYHUMHU (POPMYJIaMHU 1 PIBHSIHHSIMH,
PO3paxoByBaTH BaJICHTHICTh Ta CTYIIHb OKUCJICHHS €JIEMEHTIB Yy CIOJIYKaX,
CKJIaJIaTH €JICKTPOHHMI OaJlaHC OKMCHO-BIJIHOBHUX PEAKIIIH;

- BMITH aHaJII3yBaTH J1aHi JIJAOOPATOPHUX JOCHIIKECHb;

- JIEMOHCTPYBATH 3HAHHS CYTHOCTI XIMIYHMX ITPOLIECIB, 110 BiJOYBAIOTHCS B
IPUPOJII Ta )KUBOMY OpraHi3mi

KPUTEPI OLIIHIOBAHHSI BCTYIIHOTI'O BUITPOBOBYBAHHSI

1. KinbkicTh 3aBAaHb B O1JI€TI BCTYITHOTO BUIIPOOOBYBaHHS — 7.

2. MiHiMabHa KIIbKICTH OaniB, HeoOXigHa Jia ckiaagaHHsa, - 100. MakcumanbHa
kinbkicTh 0ams — 200.

3. bimer (momaTox 1) MICTUTH 5 TECTOBMX 3aBJaHbh 3 BU3HAYCHHSM ITPAaBHIIBHOL
BIIMOBIAI 3 4 3aIpOIIOHOBAHMX BapiaHTIB, 2 3aBJaHHS 3 BIAKPUTOI (HOPMOIO
B1IIIOBIII.

4. Biamosiai noTpiOHO BHECTH B OJIaHK BiANOBIAEH (101aTOK 2).



3aBaaHHA 3 XiMil OHIHIOIOTH 32 KPUTEPiIMHU, AK BUKJIA/IEHO B

Ta0 M.
Tecroni 3apxanns (1-5) KinabkicTn 0auiB
OTpuMaHO MPaBUIIbHY BiANOBIIb 25
HesipHa BiAMoBias 0
Kinpka BianoBiaen 0

3aBaanHs 3 BigkpurTow gopmoro Bignosiai (6)

PiBHsAHHS XIMIYHOiI peakilii 3amucaHo BipHO. Po3crabiieHi 30
KOe(]iIli€EHTH.

€ 1-2 "erpy0i MOMUJIKU B HaMMCaHH1 (HOpMYII 20
HesipHo po3ctaBiieHi KOedilll€eHTH y XIMIYHOMY PIBHSIHHI 20
['py0i mOMUIIKH B HAMMCAHH1 (POPMYIT 10
PiBHSIHHS peakiiii BIZICYTHE 4M 3aITMCaHE HEBIPHO 0

3aBaanud 3 BiakpuTow ¢gopmoro Bianosiai (7)
[IpaBunbpHO MpoBeeH1 po3paxyHku. OTpuMaHa BipHa BIATOBIIb 45
Po3paxynkoBi popMyiu 3anucani BipHo. € anreOpaiuHi MOMUIIKH

y pO3paxyHKax, 1110 TPU3BEJIO 10 HEBIPHOI BIAMOBIII 30

Po3paxyHkoBl (opmynu HaBeAeHI HEBIpHO abo BIJICYTHI. 0
BianoBias HeBipHA

OCHOBHI BUMOT'H 10 MiATOTOBKH BCTYITHHUKIB:

- 3HaHHS OCHOBHUX TOHSTH, TTOJIOKEHD 1 3aKOHIB 3arajibHO1, HEOPTaHIYHOI Ta
OpraHIYHOI XiMii;

- 3aCTOCYBaHHS LIMX 3HaHb JIJISl BUPIIIICHHS PO3PaXyHKOBUX 3a/1a4;

- BOJOJIHHS XIMIYHOIO MOBOIO;

- 3HaHHA KJacu@ikamii, XIMIYHUX BJIACTUBOCTEN Ta NEPETBOPEHb HEOPTaHIYHUX
PEYOBWH;

- PO3yMIHHS CYTi (PI3UKO-XIMIYHUX MPOLECIB, IO BiIOYBAIOTHCS Y PO3UMHAX;

- 3HaHHsA OymoBW, Kiacu@ikaiii, i30Mepii, HOMEHKJIATypH Ta pPEeaKI[iiHOI
3IaTHOCTI P13HUX KJIACiB OpPTraHIYHUX CIIONYK;

- 0013HAHOCTI 3 IESIKUMH €KOJOTIYHHMH ITPoOIeMaMHu, MOB'I3aHUMH 3 XIMI€I0;




PO3YMIHHA POl XiMii y po3B's3aHHI rI100aIbHUX MPOOIIEM JIFOJICTBA

MMPOT'PAMA BCTYITHOI'O BUITPOEYBAHHA 3 XIMII

Hasga 3mict [IpenmeTH1 BMiHHSA Ta

1/ et HaBYAIBLHOIO pesysibTaTH HaBYaILHOI

I Marepiaigy TISUTBHOCTI

1. SATAJIBHA XIMISA

1.1 | OcHoBHI Atomu.  Momnekynu. | Po3pizHamu OHATTS aTOM Ta MOJIEKYJIA.

NOHATTH Binnocna atomna Tta | Obuucnioéamu  BITHOCHY aTOMHY Ta
BigHOCHA BIIHOCHY MOJICKYJISIPHY Macy, MOJISIPHY
MOJICKYJISIPHA ~ MacH. | Macy, KUIbKiCTh PSYOBUHH
3akoH  30epexeHHS
MacHu PCUYOBHHH.

Mosnsapnaa maca. Monb
— wMipa  KUIBKOCTI
PCUYOBHHH.

1.2 | Ximiunmii | XimiuHuil  enemeHt. | 3anucysamu XIMIiYHI
eJIEMEHT. 3HaKu XIMIYHUX | hO p M Y N1 U DEeYoOBMUH,
XimiuHa eJIEMEHTIB.  XIMIYHA rpadiyHi
dhopmyaa. @opMyHg. 3akoH (CTPYKTYDHI
3akoH CTaJIOCTI CKJIaTy.

ABoraapo. | Macosa Jacka hopmMyn M_ M O d e_ Kyn )
Binnocna | exemenry. Saxon | Lospisnamu ®I3 U Y HI T ” a |
rycTHHA ABorazipo Ta ciigcta | P € HOBWHMK, NpoCTI Ta
rasis 3 HbOro. BigHocma | C KNl a Ao HI PEeYOoOBUHMU,
I'yCTHHA ra3siB. [ e feMeHTMH i npocCTI
MousipHuii 06’em. PEYoOBMUHU, MeTanu i
HeMeTanwu, aTOMMU,
MOJNNeKYInHu T a
MO HMU (KaTioHwMW,
AaHIiOHMUW), diI3MWYHI Ta
XIMIiYHI BRnacTWBOCTI
Pe4YOoOBUHMU, I3 nNYHI
ABULU A T a XIMIiYHI

peakKkuyirl;
HaWMnpocTiWwy T a
ICTUHHY dopMynwu

CMNONYyKMU.
Crnadamu dopmMynwu

6iHaAapPpHMUX CNONYK 3a




3HaAaYeHHAaMMU
BaleHTHOCTI
eneMeHTIB.

Ananizyeamu AKICHUMW
(eneMeHTHMUMN) i
KinbKICHMUMH CKnaang
PEeYyoBMUHM 3 a T
XIMIYHO ddOpMYy JoOIo.

Busnauamu BaleHTHICTHb
enemMeHTIB 3 a

dopMynamumu H6GIiHaAPHMUX
CnNnonyk.

Obuucmosamu cepenHlto
BIOHOCHY
MONMEeKYNAPHY Macy
nNoBITP A, MacoBY
YyaCTKy eneMeHTa V
cnonyui, Macy
enemMeHTa y
CKNnapgHIW PEeYoOBMUHI
3 a Moro MacoBOI
4yacTKOLl.
1.3 Bynosa CyuacHa mMoJienpb 3anucysamu T a po3nizHasamu
aTomy OyZ10BH aToMy. ENeKTPOHHI dOoOpPpMY M
I3oTomm. bynosa aToMiB i NMPOCTMX

€JIEKTPOHHUX

000JIOHOK aTOMIB.

MOHIB enemMeHTIB N 1-
201 26 Ta TXHI rpadivyHI

BapiaHTMH, aTOMIB
HeMeTaniyYH U X

enemMeHTIB Malnunx
nepionis y

OCHOBHOMY i
36yaoXeHOMY CTaHax.
Pospisnamu BaneHTHICTb |

CTYNIHB OKMWCHEHHSH
eneMeHTa.

Crnadamu dopmMynwu
CNnonyk 3a

CTyYyneHAaAMMH




OKUCHEHHH
eneMeHTIB.

Topisniwosamu MOXIMWBI
CTynewHi OKMUCHEHHH
HeMeTaniyYyH U X
enemMeHTIB

Malnunx nepionis, Ll O
3HaxoaoAaTbC A B
OOHIW rpyni, H a
OCHOBI €NnNeKTPOHHOT
6ynooBMW TXHIX aTOMIB;
pagiycwH aTOMIB i
NPOCTMUX MOHIB.
Ananizyeamu 3MIiHM
papiycis aToOMIB y
nepiongax i
nigrpynax, 3B A30K
KinbKOCTI
EenNeKTPOHIB H a

30BHIWHbBOMY PpPIiBHI 3
XapaKTepowm
enemMeHTa
(MeTaniYyH UM,
HemMeTaNlniYyHUM),
TUMNOM npocTOl
PEeYyoBMUHM (MeTan,
HemeTan),
KMCNOTHOOCHOBHMUM
XapaKTepoM OKCUAOIB
i riapoKCHUAIB,
BIOMIHHOC TI
eEenNeKTPOHHOT 6ypanoOBM
aToMIiB s-,p-, d-
enemMmeHTIiB (Pepym) 14
nepioais.

Busnauamu CKRnhapg A0enp
(KinbKiCcThb NMPOTOHIB
i HEMWTPOHIB y

HY Kningi) i




EeNeKTPOHHMUX
OOO0ONOHOK
(eHepreTuUYHMU X

nNiopiBHIB)

PIBHIB Ta
B aToOMax efnNneMeHTIB
No. 1-20 i 26, 3aranbHY

KinbKICTHb
EenNeKTPOHIB I
eEeNeKTPOHIB
30BHIWHbBOMY
EeHEeEPreTMYHOMY

4Yyncno

H a

PDIBHI aToOMIB
enemeHnHTIiB N. 1-20 | 26.
Obuucniosamu CTYNIHDB

OKMUCHEeHHSH
enemMeHTa vy

cnonyui

1.4

Iepioauyn
UM 3aKO0H
1.1.Menaea
ceBa. IICE

Bigkpurts
MEPIOIUYHOTO 3aKOHY.
@opMyJIIOBaHHS HOTO
J.I.MenaeneeBuM Ta
CydacHe, BUXOISYN 3
OynoBU aToma.
[lepiognuHa cucrema
€JIEMEHTIB. 3HAYCHHS
NEPIOIMYHOTO 3aKOHY.
[lepionn, rpyIu,
BCTaBH1 JIEKaJIH,
O10KM. 3aJIe)KHICTh
BJIACTHBOCTEH
XIMIYHHUX  €JIEMEHTIB
B1J IX 3HAXO/KEHHS B
IICE.

Pospisuamu B
McTeEemi
pynwu,

a
OO6i1YHI
eTaniyHi
eMeTanivyHi
neMeHTMHW 3a

ronoOBHI

O T = 34 710

T X
NnepioanYHIN
cucTemi;
IHEe P THI
raloreHwu.
Buxopucmosysamu
IHbopmMaLUuito,
3aKkKnapeHy
NnepioanYHIN
CUCTeEMI,
BMU3HAaAYY€HHSH
BNacTUBOCTEMW
enemMeHTa
(MeTaniYyHU K
HeMeTaniYHWMH

nNepioaAUYHIMN
nepioagw,

(A)

(B) niarpynw;

T a

MicUueM

y

NYXHI,
enemMeHTMH,

abo




eneMeHT),
MaKCUMManbHOTO
3HaAYeHHSH Moro
BaleHTHOCTI,
BlNacTMUBOCTEMW
npocTOT PEeYoOBUHM
(MeTan abo

XIMIYHOTO
OKCWUIB,

HeMeTan),
XapaKkKTepy
riapoKCULOIB.
Ananizysamu
BNacTuUuBOCTEMW
NPOCTMUX PEYOBUH Ta
KUMCNOTHOOCHOBHOTO
XapaKTepy OKCUAOIB I
riapoKCUAOIB
3aNlexHDo Bin
e

y

n

n

M

3MIiHMU

MicuL A
nNeMeHTIB
nepiongax,

iorpynax, npw
epexofni Big OAOHOTO
epioaoy 0O IHWOTO.
1.5 | Ximiunumii | KBanrtoBo-mexaniuna | Hagooumu npukiadu P € 4 0 B U H
3B 30K Teopis 3B’sA3Ky. Tumnu | | 3 DI3HUMMU BUOAMMU

XIMIYHHUX 3B’SI3KIB Ta

napameTpH.
EnextponeraTuBHICTh
aTOMIB, MOJSIPHICTH Ta
MOJISIPU30BaHICTh
XIMIYHOTO  3B’SI3KY,
MEXaH13M H0TO0
YTBOPEHHSI.

XIMIYHOT O 3B A3KY,;
aMOpPMHMU X i
KPUCTaAaNiYHMU X
PeyYyoBMUH.

Tlosacuosamu 8IOMIHHOCMI B

M 1K
MOPADHUMMU i
KPUCTaAaNiYHUMMU
PeYyoBMUHAaAMM.
OOGMIHHMUMK T a

MeXaHI3Ma X
YyYTBOPEHHSH
KOBaneHTHMUX

3B A3KIB Yy MONeKy”ni
aMOHIaKYy T a MOHI
AMOHIW;

a

Pospisuamu




LOHOPHO-
aKLEenTOPHMUM
(KkaTioH aMOHI)
MEeXaHI3MMU
YTBOPEHHSH
KOBaNleHTHOTO

3B A3KY.

Crnaoamu €ENeKTPOHHI
dopMy n#u MONneKyn,
XIMIiYHI dopmMynwu
CNonyek 3a
3apagamMmu MOHIB.
Yemanoesnrosamu BUOMU

XiMiYHOTIro 3B A3KY B
peyYyoBMUHAaAX 3a IXHIMMH
dopmMynamu.

Busznauamu npocTI,
NnoAOoBIWHI, NOTPIWHI,
NONAPHI T a
HenonsapHI

KOBaneHTHI 3B f3KHMU
M XK aToOMaMMu.
Ilpocno3sysamu BUWA
XIiMIUHOINro 3B A3KY B
cnonyui, MOXNUBICTHSb
YTBOPEHHSH

BOOHEBOTrO 3B A3KY
M | XK MONeKynamwu,
®i3MWYHI BRacTMUBOCTI
PpeyoBMUH H a
OCHOBI ITXHbOT

6ynooBMu T a 6yaooBY
PpeyoBMUH H a OCHOBI
TX HIX di3 U YHMUX
BhactTuBocTen (TUuny
KPMUCTanivYyHMUX
rpaToK).

Oyiniosamu H a OCHOBI
6ynooBMU MO eKyVyIn




BOOM i CNnUpTIB
MOXNMWUBICTHb

YTBOPEHHSHA

BOOHEBOIrO 3B A3KY
M 1K MONeKynamwu
BOOM, OpPpraHivYHMUX
PeyYyoBMUH, BOOM i
OPraHiYHM X pPpeyYoBMUH

1.6

Knacudika
s
XiMiuHHX
peakiii

Kacudikarris
XIMIYHUX PpEakKIii 1o
PI3HOMaHITHUM
O3HaKaM. Peaxmii
CIIOJTyYCHHSI,
pO3KIIany, 00MiHY,
3aMIIICHHS.

3anucysamu CXeM#u
peakKkuin, XIMIYHI 7
TEPMOXIMIYHI
PIBHAHHSA.

Pospiswamu T UWUNOKW peakuil
3 a KIinNbKICTIO
peareHTIB [
NPOAOYKTIB (peakuir
CMNONYYeHHS9,
po3Knaay, O6MIHY,
3aMilWleHHSH), 3MiHOIO
CTyneHsa OKMUCHEHHS
enemMeHTIB (peakuir
OKMCHO-BIAHOBHI T a
6e3 3MIiHMU CTyneHs
OKMUWCHEeHHSAa),
TEenNnnoBUM edbeKTOM
(peakuyuir
EK30TEepMIiyHI,
eEeHOOTEepPMIiYHI),
HanpamMoMm nepebiry
(peakuir 060pPOTHI,
Heob6OpPOTHI); 3 a
yyacTlo OpPraHiYHMUKX
Cnonyk

(3aMilWe HH A,
NpuUeOdHAHHSA,
BiowWenneHHSH,
i3omepu3sauir).




1.7 | IBuakicTe | [loHarTs npo | Auanizyeamu BN1UB
XIMIYHHX MBUAAKICTE  XIMIYHUX | M P U PO OMU peareHrtT | B,
pe.al.cuiﬁ. peakuii. Po3MipHICTb | 7 KOHULUEHTpaUuiin,
X.lMl‘IHa Ta 06(3§HaquHﬂ BenuumnHum noBepXHi
piBHOBara. | KOHIICHTpAIIii .

Karaniz KOMITOHEHTIB. ' X KOHTaKTY,
3ajexHiCTh TemnepartypMm,
BUIKOCTI peaKHifI KaTani3aTopa H a
BiJI KOHLIEHTpalii. | WUB W L KIC T b XIMiYHOT
KineTvune piBHAHHA | pe a K Uil
peaxuii. BB | 34cmocosyeamu 3aKOH
TeMiepatypu Tl 36epexeHHHd Macu
THCKY Ha WBHIKICTE | o y o gy H nns
peaxmii. ITpaBumno
Bant-T'opda. Karanis nepeTBODpEeHHA
Ta KkaTamizatopu. | C X € M U peakxitil H a
Karamitiuni peaxuii. | X IMi 4 He PiBHAHHA,
O6opoTHi peakmii. | N puMuHUMN Jle laTtenbe
3MillleHHsI PIBHOBark | n f BMU3HaAUYEeHHSEH
mo  mpunmany  Jle | yanpamy 3Mille HH A
Hlarex’e. XiMiYHOT piBHOBarMu.

1.8 | Po3unnm. [TonsrTs npo | Hasooumu NPUKIAOU
3araabHa PO3YUHH. KONOTAHMWMX T a
xapakrepu | Knacudixariis iCTUHHMX PO3YUHIB,
CTHKA. PO3YMHIB. 3acobu DO3UYMUHHUKIB,

Po3uyunu | BHPaxXCHHA cycneHsii,
eJIEKTPOJIT | KOHLCHTpALii eMynbCii,
iB po3unHiB.  lloHATTA ,
po enextponitn. | @ € P O30 1B, _
CuipHi Ta cnabki| €1 €K TPONITIB |
enextponitu. CTyniip | HE€ € Te K TPONiTIB,
Ta KOHCTaHTa | C U T b H U X [
JcoLiarii. IoHHI | ¢ n a6 kK U X
PIBHSHHL. enekKTponiTtise,
KpucTtanorigpartiB.
Pospisnwamu O L HOPIAHI T a
HEeOoOALHOPIAHI CyMiWi
Pi3HMUX TUNIB,
po3baBnewHi,
KOHULEeHTpPpOBAaAHI,
HacWuyeHI,
HeEHacCHuYYeHI




PO3YUHMU,

eneKkKTpoOniTMH 7
HeenekTPONiIiTMH,
CUNBbHI T a cnab6ki
EenNeKTPONITMH.

Ob6upamu cnocib
PO3AOINEeHHSHA
OAOHOPIAHOT abo
HeoAOHOPIAHOT cCcyMiWi
PEYOBMUH, BUABMNEHHH
B PO34YUHI
rioppokKkcumao-, XnNopwa-,
cynbdbaTt-, KapboHaTt-

cunikar |

optTodhocdhaT-ioOHIB,
MOHIB [iopoOoreHy,
aMOHII, bapito, a
T akKoDX, 3a
LOMOMOT OO nyry,
MOHIB Pepymy (2+) i
Pepymy (3.

Crknaoamu CXxXemMu
EenNeKTPONIiTUYHOT
ounmcouiauyir OCHOB,
KMUCnorT, conewu,
MOHHO-MONEeKYNnapHI
PIiBHSAHHS 3 a

MONEKYNAPHUMMU
PIBHAHHAMM [
MONEeKynapHI
PIBHAHHSA 3a WMWOHHO-
MONEKYNAPHUMMU
PIBHAHHAMMU,

PIBHSAHHS peakKkuin
rigponisy conew,;
PIBHSAHHSA AKICHMWX
peakKkuin 0N A
BMU3HAaAYY€HHSH B

PO3YMUHAaAX XxXnopwuwnan-,




cynbdbaTt-, KapboHaTt-
, CUMNiKarT- i
opTodbocdaT-iOHIB,
MOHIB aMOHI,
depymy (24),

Pepymy 3+,

(ocalXywuwu T X
nyrammiwu), Bapit B
MONEeKYNAPHIWH T a
MOHHIMN dopmax.

Ananizyeamu BN Nn B 6y no0BMU
pe4dyoBWUH,
TeMneparTypwu, TUCKY

(pn4 rasiB) H a
T X PO3YMUHHICTHDb y
BOAI; MeXaHI3MMU
Y TBOPEHHSH MOHIB
npw PO3YUHEHHI y
BOLI

EeNeKTpPONiIiTIB MOHHOT
T a MONEeKYNApPHOT
6ynoLoBMW.

Busnawamu MOXNMUBICTHb
nepebiry peakKkuirl
O6MIiHY M | XK
eneKkTponitTamwu B
PO34YUHI, riaponi3y
conewu, cepepoBuue
PO34YMUHY COINi.

1.9 | OkucHo- CryniHb  OKHUCJIEHHS | Busnauamu B OKWUCHO-
BiIHOBHI eneMeHTiB. OKHUCHO- B i 0 HOBH Y peaskwuy T
peaKi B1JIHOBH1 PCaKIl. OKMUCHMUEK |

MukmonexyipH, BILHOBHWK, nNpouecH
BHYTPIIIHbOMOJIEKYJIA

pri, ogMCHeHHﬂ T a
JUCTIPOTIOPITIOHYBAaHH BIAHOBNEHHA.

. CKaJaHHs piBHsAHb | Bukopucmosysamu MeETORN
METOJIO0M enNeKTPOHHOTIO
CIIEKTPOHHOTO 6banaHCcy an A
Oasancy. nNnepeTBOPEHHSHA

HaiiBaxxmusinm




OKHUCHUKH Ta
BIJHOBHUKH.

CXeMMH
BIOHOBHOTI
XIMIiYHE

OKMWUCHO-
peakKkuil Ha
PIBHAHHSA.

2. HEOPT'AHIYHA XIMIsA

2.1

Oxkcuam.
I'inpoxcun
"

Knacudikaris
OKCH/IIB. 3acodou
OJIep>KaHHS Ta
BJIACTHUBOCTI
KHUCJIIOTHUX, OCHOBHHUX
Ta am(poTepHHUX
okcuaiB. Po3unnHHI Ta
HEPO3YMHHI
T1POKCHU/IH, ix
oJiepKaHHS Ta
BJIACTHUBOCTI.

Haszusamu OKCMUAOMU i
riopokKcuagu 3 a
CYy4YacCHOW HaAaYKOBOI
YKpalHCbKOLI
HOMEHKNaAaTYypoOl 3a
TXHIMM XIMIYHU MM
dbopmMynamu.

Pospisnamuy He CONnNeTBOPHI
(CO, N20, NO, Si0) 7
CONEeTBOPHI OKCMUOMK
(KMCNOTHI, OCHOBHI,
amMmdboTepHi).

Crradamu XIMIYHI
dopMy nu OKCUAOIB,;
PIBHSHHSA peacxKkuin,
K i
XapaKTepUu3ywThb
XIMIYHI BRnacTWUBOCTI
CONEeTBOPHMUKX
okcupie (B3aemopgia 3
BOJOI, OKCUuIaMMW,
KMchnoTaMuW, Nyramwu),;
cnocobun opepxaHHSA
oKcupapie (B3 aemopainA
NPOCTMUX | CKRNaOHMUNX
PeYOBMUH 13 KWUCHEM,
PO3KNnadaHHSA
HEPO3YMUHHMUX OCHDOB,
0LesdaKMUKX KMCNnoOT i
conewu ning yac
HarpiBaHHSEA).




Topieniosamu 3 @ XIMIiYHUMMU
BnNnacTuMUWBOCTAMMU

OCHOBHI, KMCNOTHI
T a

aMdpoTepHI (H a
NnPUKNama X OKCUAOIB

LunHKy Ta AnwoMiHIO)
OKCHUIMN.

Xapaxmepuzysamu dDi3UYHI
BhNacTuMUuBOCTI
OKCMUAAIB.

Buznauamu dopmMy nwu
oKcuaie cepen
dopmMyn cCnonyk
IHWK X BUBYEHMUX
KnaciB.

Ckraoamu  XiMi4H1  (OPMYJIH  OCHOB,
PIBHSIHHSL pEakKiliii, SKi XapaKTepHU3yIOTh
XIMIYHI ~ BJIQCTHUBOCTI JIYTiB, CIIOCOOHM
OTPUMAaHHS JIYT1B Ta HEPOZUYMHHUX OCHOB.
llopiéniosamu ~ XiMI4HI ~ BJIACTHBOCTI

PO3UMHHKX (ny rie) |
HEPO3YMUHHMUX

OCHDOB.

Xapaxkmepuzysamu DI3UYHI
BNaCTMUBOCTI OCHOB.
Buznauamu dopmMy nwu
OCHOB cepep hbopmMmyn
Cnonyek | HLW K X

BUBYEHMUX KNnaciB.

2.2

Kucaoru

Knacudikarist Kucior.

OtpumanHs
0E30KCUTCHOBHX Ta
OKCUT'€HBMICHUX
KHUCIOT. XIMI4UHI
BJIACTUBOCTI Ta

34aCTOCYBAaHHS KUCJIOT.

Haszusamu KUCNOTMH 3 a
CYYaCHOKW HaAaVYKOBOIW
yKDaTHCbKO}O

HOMEHKNaAaTypotw 3 a
TXHIMM XIMIYHUMMU
dbopMynamu.

Pospisuamu KMNCNOTMH 3a

CKnaagowm
(OKCUIFreHOBMICHI,




6e30KCUITreHOBI),

OCHOBHICTIO (oo HO-,
0B O-, TPUOCHOBHI),
30aTHICTIO Jilo}
EenNeKTPONITUYHOT
ounmcougiauyir (cuMnbHI,
cnab6ki).

Cxnaoamu XIMIYHI
dopMy nu KMUCRNnoOT,;
PIBHSAHHS peakKkuin,
A KI
XapaKTepuM3VyIOThb
XIMIYHI BRnacTWUBOCTI

Kucnot (B3 aemopnia 3
MeTanaMmwu,
OCHOBHMWUMMH Ta
aMbOOTEPHUMMH
oOKcCMpaMMW, OCHOBaAaMM
Ta aMPOTEPHUMMU
rigpoKcuagammu,
CONAMMU) Ta cnocobwu
T X OLEepXaHHSH
(B3 aemopnif
KUCNOTHMUX

oKcupaie | 3 BOSAOIO,
LesasKMUX HemMeTaniBe i3
BOOHEM, conemu | 3
KUCNOTaMMu).
Xapaxmepu3zysamu dDi3UnUYHI
BNacTMUBOCTI
KMCNOT.

Busnauamu bdopMynu
KMUCRNnOT cepen
dopmMyn Cnonyk
IHWK X BUBYEHMUX

KnaciB, BaleHTHICTHb
KUCNOTHOTO

3aNNWKYy 3a
dopmMynow KMUCHNOTM.




IIpoecnosyeamu M OX A UBIC T b

nepebdiry XIMIiYHMUX
peacKkuin KMCNOT 3
MeTanamu,
BUKOPUCTOBYIYMH

P Ao AKTUBHOCTI
MeTanis..

2.3 | Couri. Cknan, i, | Hazueamu cepepnHi T a
I'eneTnyHM | HOMEHKIIATYpPA CONEH. | K Y C N i Coni 3 a
1“4.313’51301( XiMiyHI BJIACTUBOCTI CYy4YacHOI HayKOBOI
ML Ta 32{’(:061/1 OTpI/'IMaHH.ﬂ Y K P ATHC b KO IO
OCHOBHUMM | COJICH. I'papomi3s
KJIacaMu COJICH. H O M eHKNaTy p O,m 3a
HeopraHivH I X HIMH XIMIYHUMMHU
HX CIOJIYK. dbopMmynamu, BUWIOMU

OPCTKOCTI BOOM
(TMMyacosBa, abo

KapboHaTHa;
MOCTIWH A,
3aranbHa).

Pospiznamu 3 a CKnajgpowm
cepenHi T a KWcCcni
cConi.

Crxnadamu XIMIYHI
dopMYy nu cepepHix
Ta KWCIKUKX conewu,
PIBHSHHSA peacxKkuin,
AKIi XapaKTepu3yIlOThb
XIMIiYHI BnacTWUBOCTI

cepepnHix (B3aemonid
3

MeTanamwu,
KUcnoTtTaMu —
XN OPWULOHDOI,
cynbdaTHOIO,

HIiTpaTHDOIW, nyramu,
CONnNAMMU B PO3YUHI)
T a KUWCINMUX
(B3 aemopnisn 3

KUNCINOTamMu -




XNOoOpuAOHDOIO,
cynbdaTHOLIO,
HiTpPpaTHOLIO, nyrammwu,
TEPMIYHMUMN po3Knaapm
KapboHarTiB i
ripporeHkKkap6boHarTiB
) conewn, cnocob6wu
oOLepXaHHA cepenHIX
(B3 aemopnisn

KMCNOT I3 MeTanammwu,
OCHOBHMWX OKCMKUAOIB I3

KMcnoTtammwu,
KUCITOTHMUX OKCHUAOIB
3

nyrammu, OCHOB | 3
KMcnortamMu, conewu i3
KMcnortamMu, conewun I3
nyrammwu, KMCNOTHMUX
OKCHUAOIB 3
OCHOBHMWUMMH
okcunmpamMum, conen i3
cConamMmu, conew | 3
MeTanaMu (peakuyi
30IMCHIOKWTb y
PO34YMUHaX), MeTanis
| 3 HemMmeTanamu) T a
Kucnux , (B3aemMoais
cepenHix conewu 3
KMcCnoTaMMu) conewn,;
YCVYHEHHSH
OPCTKOCTI BOOMW.
Xapaxmepuzysamu di3UnUYHI
BnNacTMuBOCTI Cconewmn.
Buznauamu dopMynu

cepepHiIX Ta KMUCAKUX
conewv cepepn dbopmMyn
CNnonyk
IHWK X BUBYEHMUX
KnaciB.




IIpoecnosyeamu M OX A UBIC T b

nepebdiry XIMIiYHMUX
peakKkuin conewmu 3
MeTanaMu,
BUKOPUCTOBYIYMH
;! AKTUBHOCTI
MeTanis..

Jloeooumu ynnwuwas
OPCTKOT BOoOM H a
nobyToBI npunagwu I
KOMYHIKaQUIT Crraoamu
PIBHSAHHSA peakKkuin
M 1K HeopraHIYHUMMHU
cnonykKkamwu PI3HMUX
KnaciB.

Topisnoseamu XIMIYHI
BNacTuMUBOCTI
okKcwupapis, OCHOB,
KMCNOT, aMPOTEPHMUX
riogpoKCcCHUAIB, conewn.
Vemanosnosamu 3 B A 3 KU MIiX
CKNnaadoM I XIMIYHUMM
BNaCTUBOCTAMM
okKcwupapis, KMCRNnoT,
OCHOB, aMbdDoOTEPHMUX
rigpoKcuAais, conewu,
reHeTWUUYHI

3B A3KMH M i XK
NMPOCTMUMM i
CKNaagHWUMMHU
peyoBMUHAaAMM,
oOKCcCMHUuOaMMU,
OCHOBAaAMM,
KMcnoTamMmwu,
aMdpoTEpPHUMMU
ripopokKcupgamMu,
CoOnammu.

Ob6pynmosyéamu 3 a N E€XHIC T b
M i K CKnapowm,




BN1aCcTMWBOCTAMMU T a
3acToCyBaHHAM

okKcwupais, OCHOB,
KHUNCNOT, aMCbOTeDHMX
rippoKcuAaiB, conewu
2.4 | T'igporen. | IlojoxeHHs Hasueamu HauWnNnowupeHIWI
Oxcuresn. rizporeny B IICE. | y npupoAai
Bona di3nuH1 Ta XIMIYH1 HeMeTaniuyHi
BI1aCTHBOCTL. eneMeHTMWU, AKICHMWMU
OtpumManHs B , . .
JIa60paT0pi'1' a2 T a FSIJ'II:KICHI/IM CKIlalpa
MIPOMHUCIIOBOCTI. noBITDPA.
Anotporis.  Di3muni ]Y.O}ZC.‘H)‘OGQI’I?M CyTb  sBHIA aJI0TpoIii,
Ta xiMiygi | BLAMIHHOCTI BJIaCTMBOCTEH aJOTPOITHHUX
BJIACTUBOCTI KUCHIO Ta | MOJMIKaIii CKnalgoM
o3ony. OrtpumanHsa. | MO JT € K Y N abo
bynosa MOJIEKYJIU | 6y 1, O B O O;
Boq. DiBUMHI  TA | g H T pPOMNOT eHHI T a
XiMiYHi  BIACTHBOCTL. | 0 n y p o g H | NMPUYMUHMU
E;;J;Ic.)rmﬂa PO | 02 gy | | B
aTMocdhepi OKCMUOIB
HeMeTani4YHMUX
eneMeHTIB, npouecis
OKMCHEeHHSH,
Konooo6iry OKkcureHdy
Haesooumu NPUKIAOU

ANoOTPONHMX
MOoOAOUDIKaLULIWH
OKcureHny

T a

O3 0H);
HeMeTani4YHMUX
eneMeHTIB 3
[iOpOreHoOM
(ripporet
riopporetH
aMOHIaK).
Crknaoamu
PIBHSAHHSA,
NiOTBEPAXYITHb
OKMCHI BRnacTMWUBOCTI

(KMCeHBb

Cnonyk

Xnopwam,
cynbedia,
XIMIYHI
o




KMCHIO B peakKkuiax 3
BOOHEM | MeTanamwu,;
BiAHOBHI
BNacTMWUBOCTI BOJMOHIO
B peakKkuiax 3
OKCUOaMMU
MeTanivYHMUX
eneMeHTIB; peakxKkuin
OLEepXaHHA KWUCHKO 3
rioaporet
nNepoKCcCUMAYy Ta BOAMW,
KMWCHIO 3 BOOHEM,
Byrneuew, CipKOI,
MarHieM, 3ani3owm,
MIi AL, MeTaHOoOM,
rioporeH cynbdinom.
IHopisniweamu D13 N Y H I T a
XIMIYMHI BnacTWUBOCTI
KMWCHIO T a BOJMHI.
Oyinosamu 6ionorivyHe
3HayeHHa OKcUIreHy,
3Ha4YeHHSH KWCHIO B

XUTTEeRIANbHOCTI
OpraHiamMiB, 0O30HY B
aTmMmocdepi.

Bucnosnrwosamu  cyoocenns WO L O
3acTOCyYyBaAaHHSA

O30HY, EKONOTMIiYHMUX
HachnioKIB BMKWAOIB B
aTMocdhepy OKCUAOIB

Kap6boHy, HiTporedny,
Cynbdypy:

KMUCNOTHMX 0o uWwiB,
NapHUKOBOTO
edbeKTYVY.

Obtpynmosysamu 3HayYeHHH

AaNnoTPONHMUX
nepeTBOpPEHLb,;
3acTOCyYyBaHHA




KHNWCHIO.

2.5

I'anorenn
Ta iX
CIIOJIYKH

I[Tonoxeuuss B IICE.

bynosa aTOMIB.
®i3pyHi  Ta XiIMIYHI
BJIACTUBOCTI.
OtpumaHHs B
naboparopii Ta
IIPOMHCIIOBOCTI.
VYyacte B OBP.

Hasooumu npuxnadu crionyk rajoreHiB 3
[ioporeHowm
(rinporeH
rioapore-H

Xnopwa,

6pomiang, rioporex
moaowupn).

Craaoamu XIMIYHI
PIBHAHHSA, Ll O

NiOTBEPAXYITHb

OKMCHI BRnacTMWUBOCTI
ranoreHiB B
peaKkuUuiax 3 BoOAOHEM I
MeTanaMu,; peakKkuin,
AKI XapaKTepuM3VyIOThb
BNacCcTMUBOCTI BOAOHMUNX
PO34YMUHIB rioporeH
Xnopuway (3
OCHOBAaAMM).

IHopisniweamu D13 N Y H I T a
XIMIYHI BRnacTWUBOCTI
ranoreHis, T X
OKCHUAOIB;
BNacCcCTMUBOCTI BOOHMUX

PO34YUHIB rioporex
Xnopuay.

Xapaxmepuszyeamu ramorend, | X H i
di3MWYHI BRnacTMUBOCTI
T a

3acTOCYBaAHAHSEA;
3acTOCyYyBaAaHHSA
riaporet Xnopuay.
Oyiniosamu 6ionorivyHe
3Ha4YeHHSH
ranoreHiBs.

Jlosooumu NPaKTUYUYHY
3HayyuwicThb

ranoredis T a T X




Cnonyk.

2.6

Cyabsgyp
Ta HOro

CIIOJIYKH

bynosa aToMy
cynbdypy. Pi3uyHi Ta
XIMIYHI ~BJIAQCTHUBOCTI.
CipxoBoaenb. Oxcuau
cynedgypy (IV) Ta
(VD). OtpumaHHs,
BJIACTHUBOCTI.
CynbdaTHa KHCTIOTA,
BJIACTUBOCTI, XIMIYHI
OCHOBH BUPOOHHUILITBA
KOHTaKTHUX CIIOCOOIB.
Yuyacts B OBP.

lloschiosamu  cyTh  SIBHINA  allOTPOIIi,
BIJIMIHHOCTI BJIACTUBOCTEH aJOTPOITHUX
MoauQiKaIii Cynsdypy:
aHTDOI'IOFeHHi T a

NMPUWPOOAHI NMPUYUHM
NosBMU B
aTMocdepi OKCMUOIB
Cynbdypy.
Haesooumu
ANoOTPONHMUX
MOAOMUDIKaLULIN
Cynbdbypy (pomM6iyHa

NpuKIaou

Ta MOHOKMNWUHHa
cCipka), Cnonyek
Cynbdypy 3
[iOpOreHoOM

(ripporeHt cynbedin).
Crxnadamu XIMIYHI
PIBHAHHSA, L o

NiOoTBEPAXYITHb

OKMCHI BRnacTuBOCTI
CipKM B peakxkuiax 3
BOOHEM | MeTanamwu,;
peacxKkuin, A KI
XapaKTepuUu3yrwThb
BNacCcTMUBOCTI BOAOHMUNX
PO34YUHIB rioporeH
cynoediony (3 nyramwu),
peakKkuin
KOHLEeHTpPpOBaAHOT
cynbdaTHOT KMCRNnoT
3 MarHIeM, LMUHKOM,
MIiAOAto, peakKkuin:
ogoepXaHHA <cCcipkwu, IT
okKcwupais, CipyaHOT
KMUCNOTM.

Ilopieniosamu ~ i 3 U Y H I T a




XIMIiyHI BnNacTuUuBOCTI

CipKMU, oKcuaiB.,
BNacTMUBOCTI BOAOHMUX
PO34YUMHIB ripporetH
cynbdiaoy.

Xapaxmepusysamu CIpKYy, T

diI3M4YHI BNacTMUBOCTI
T a

3acCTOCYBaAHHEA;
3acTOoOCyBaHHSA
riopore-H cynbdiaoy,
dDi3nYHI T a XIMIYHI
BnNacTuUuBOCTI
KOHLEeHTpPpOBaAaHOT
CynbdaTHOT KMCNOTHMH
(B3aemMmopnia 3 MarHiem,
LUHKOM, Mianto).
Oyinosamu 6ionorivyHe
3HayeHHA Cynbdypy
B XUTTEeAIANbHOCTI
OpraHi3amMiB.

Bucnosnosamu CYOHCEHMHS 1010
EKONOTMiYHMUKX

HachnigKIB BUKULIB B

aTMocdhepy OKCUAOIB
Cynbdypy:

KUCNOTHMUX 0 OLiB.
Ob6rpynmosysamu 3Ha4YeHHSH

AaNnoTPONHMX
NnepeTBOPEHGDL,;
3acCTOCYBAaAHHSA CipKM
Jlosooumu MPAaKTMWUWYHY
3HayyuwicThb
Cynbdypy T a MOoro
cCnonyek.

2.7

EnemenTn
roJIOBHOI
niarpynu V
rpynu

3araigbHa
XapaKTepHUCTHKA
€IEMEHTIB  MATrpyINu
HiTporeny. Hirpores.

lloacniosamu CcyTh sBHINA AJOTPOIII,
BIJIMIHHOCTI BJIACTHBOCTEH aJOTPOITHHUX
moaudikamiit @ochopy C K a g oM
MOJeKyVyIn abo




IICE.
HiTporen
Ta oro
CIIOJIYKH.
®ochop Ta
Horo
CIIOJIYKH

®di3puni Ta XIMIYHI
BJIACTHBOCTI.
AMOHIaK.
IIpomucnose
BUPOOHHMIITBO,
BJIACTHBOCTI.
aMOHIIO.
KHCJIOTA.
Oco0mBOCTI
XIMIYHUX
BJIACTHUBOCTEH
HITPATHOI KHUCIIOTH, il
BUPOOHMIITBO. Y4YacThb
B OBP. Anotponni

Comi
Hitparna

dbopmu dbocdopy.
@i3puHl Ta XIMIYHI
BJIACTUBOCTI

dochopy. Oxkcup
dochopy (V).
Optodocdarna

KHUCJI0Ta Ta 11 CoJIl.

6ynoBolo.

Hazusamu AKICHUMW
KinbKICHMUMU
nNoBITPA.
Tosicniogamu a HTPOMNMOT E@HHI
T a NPUPOOHI
NMPUYUHM NoABM B
aTMocdohepi OKCWULOIB
HiTporeHny.

T a
CKnapa

Hasooumu  npuxnaou cnonyk
HiTporeHny 3
[iopOoOreHowm
(aMOHIaK).

Crnaoamu XIMIYHI
PIBHAHHSA, L o

NiOTBEPAXYIOTHb

HiI BNnacTMWUBOCTI
y Ta bocdhopy B
LiAX 3 BOAOHEM I
NaMWU;PIBHAHHSA
LIM aMOHIaAaKy 3
oOoTaMWU, peakKkdLuin
ITpaTHOT

MCNOTM 3
eTanamu, peakKkuin:
JepxXxaHHAa docdhopy.
dDi3UNYHI T a

X ® ® O W R
O v 4 09 O X
O X 09 X 4 0

O£ X I X T 0T o O

Tlopisurosamu

XIMIYHI BNacTuUuBOCTI
HiTporeHny T a
Pocdhopy, TX oKcuUuLOIB,

BnNacTuUuBOCTI
BOOHOTO
aMOHIAaKYV.
Xapakmepuszyeamuy H e M e T anwu,
TX HI Di3UYHI
BNacTMWUBOCTI T a
3acCTOCYBaAHHEA;
3acTOCyYyBaAHHSA
aMOHIaKYy; DIi3MNYHI

PO3YUHY

T a




XIMIiyHI BnNacTuUuBOCTI

HIiTPpaTHOT KMUCNOTM
Oyinrosamu 6ionNoriyHe
3HayYyeHHA HiTporeHy
T a dochopy B

KXUTTERIANbHOCTI
oOopraHi3miB.

Bucnosnrosamu  cyoorcenns uwongo
EKONOTiYHMUX
HacnioKIB BUMWKWAOIB B
aTmMmocdhepy OKCMUAOIB
HiTporeHny;
KUCITOTHMUX 0OLWiB.
Obtpynmosysamu 3Ha4YeHHAH
ANOTPONHMX
nepeTBOPEHDL,;
3acTOCYBaAHHA
Pocdopy.

Jloeooumu NPaKTUYUYHY
3HayyuwicThb U M X
HemMeTanis T a T X
Cnonyk.

2.8

Enementu
niarpynu
KapOoHy.
KapOoHn Ta
Horo
CIOJIYKH.

Kap6om, Horo
anotpornHi  popmu
®di3uyHl  Ta XIMIYHI
BIacTUBOCTI. Oxcuau
kap6ony (II) Ta (IV),
KapOOHaTHa KHCIIOTa
Ta ii col.

Hasooumu NPUKIAOU
AaNnoOTPONHMUX
MOoOAOUDIKaLULIWH
Kapb6boHYy (rpadirT,
anMas Ta dynepeH).
Crnaoamu XIMIYHI
PIBHAHHSA, W o
NioTBEPOXYOTHb
OKMCHI BRnacTMWUBOCTI
Byrneut B peakxkuisax
3 BOOHEM i
eTanamwu, BiAHOBHI
nacTWUWBOCTI
yrneutw B peakuyuifax
oOoKCcuUuOaMMH
eTanivyHUX
nNeMeHTIB, KWUCHIO 3

O Z W mow <=




Byrineuewm T a
MeTaHOM.

Topisniosamu ~ 13 U Y H | T a
XIMIYHI BnmnacTWUBOCTI
npocTOT PEeYoOBMUHMU,
OKCUAOIB Kap6boHy,;
BNacTMUBOCTI

BOOAHOTO PO3YUHY

KapboHaTHOT
KUCNOTMW.

Xapaxmepuzysamu
3acToOCyBaHHSHA
CNnonyek Kap6boHy,;
NMPaKTUYHY
3HayYyyWwicThb A BMUL A
agpcopb6buir,
adncopbuinmHy
30aTHICTHb
aAaKTMBOBAHOTO
Byrinns T a
aHaAaNOTrMIYHMUKX

NikKkapchbKMUX
npenapartiB.

Oyinroeamu 6ionoriyHe
3HavyeHHA KapboHy B
XM TTeAiAaNbHOCTI
opraHia3miB. B ucrosnosamu
CYOIHCEHHSL wmonago
EKONOTMiYHMUKX
HacniopKiB BUKWUAOIB B

aTMocdhepy OKCUAOIB
Kap6boHy,

KMCNOTHMUX 0 oLWiB,
NapHUKOBOTO
edbeKTY.

Jlosooumu NPaKTUYUYHY
3HayyuwicThb Cnonyk

Kap6boHy.




2.9 | JIy:kni  Ta | 3aranpHa Cxraoamu PIiBHSAHHSA, LLL O
JYXKHO- XapaKTCPHUCTHUKA i OTBEepOoOXYITHb
3eMeJIbHi CNAEMEHTIB  THAMPYN | gin W o B H i
MeTaan TTIIO - Ta oepuiiio. BNacTUBOCTI
JlykHi Ta  Jy)KHO- , .
3emenbHi Metama Taix | M © 1 @118, (peakuin 3
BIIACTHBOCTI. HeMeTalnaM¥u, BO,EI,O}O).
Orpumanus. Crionyku | [lopisniosamu i3 U Y H i Ta
HaTPIO, Kamito, | XIMIY4HI BhacTMUBOCTI
KaJIbLII0 B IPUPOIL. MeTanis FONOBHMWUX
niaorpyn I ta ll rpynwu
nepioaMnMYHOT
CMncrtTemMmu eJ'IeMeHTiB,
iIX OKCMAIB Ta OCHOB
(rinpokcunpia HaTpitw
i
Kanbuit).
Xapakmepuzysamu MeTanwu,
TX HI DI3UYHI
BNaCTUWUBOCTI T a
3aCTOCYBAaAaHHA.
3acTocCcyBaHHSA
rigppokKcuais HaTtpito
Ta Kanbuyit.
Ouinrosamu OlooriuHe 3HAYCHHS
Kanbiiito Ta Hatpito.
Jlosooumu MpPaKTUYHY 3HAYYILICTh
METaJIIB Ta CIOJYK METAJIIYHHUX CJICMCHTIB
2. | Anrominiii | TTonoxeHHs Ckradamu PIBHSAHHA, L O
10 | Ta oro | amomidiro B [ICE. niopTBeEe POXYITHb
CIIOJIYKH dopmu I?Iorp CIONYK. | 5inHOBHI
Oxcnn Ta TIAPOOKCHA | g o 6 1 g o T i
AITFOMIHITO, X o
AMAOTEpHICTS. AniomMmiHito (peakuii 3
Cnonyku antoMiHIIO B BOAOIO, KHCcnotammu,
npupoy, nyrammu).
3aCTOCYBAHHS B | I[lopieniweamu  Pi 3 U Y H I T a
TEXHII XIMIiYHI BRnacTWBOCTI
aNnoMIiHIO, oKCcuUuay,

riogpoKcCcuay.
Xapaxmepuszysamu
ANIOMIHITIO

3acmocy6aHH}z
(y




TOMY YMUCHNi cnnasBiB).

Jlosooumu MPaKTUYHY 3HAYYIIICTh
AJTIOM1HIIO Ta HOTO CITOJYK.

2. | ®depym. XapaxkTepucTuka Cxnadamu PIBHAHHSA, LLL O
11 | Cnnasu bepymy Mo NigTBEPAXYWOTHb
3aJ1i3a MOJIOKEHHIO B HCE. | g OHOBH,I
Crymnigb  OKHUCJICHHS BnacTuBOCTI Pepymy
bepymy Ta Qopma
roro cnosyk. Okcuau (peaxuil 3 BOAOIWO,
a rigpokcum | KM CNOTamu, nyrammwu).
depymy (1) ta (111). Topisniosamu ~ 13 U Y H | Ta
XIMIY HI BnacTuMnuBOCTI
Pepymy Ta Moro
OKCMUKAIB i
riopoKCMWAIB.
Xapaxmepuzysamu 3actocyBaHHs Oepymy
(y TOMY UM CAI
cnnaBiB).
Jlosooumu MPaKTUYHY 3HAYYIIICTh
depyMmy Ta KOrO CHOJIYK.
Oyinosamu O1oJI0T1UHE 3HAYCHHS
Depymy.
2. | 3araabHa [TonoxeHns Ha3zueamu wWalmomMpeHill y MOpUPOIL
12 | xapakTepu | METaJiYHUX METaJl4H1 eJIEMEHTH.
CTHKA enementiB B IICE. | Cxnaoamu pPiBHAHHSA, Ll O
MeTaJiB EJ'ICKTpOHHa 6yz[013a. ni OTBEepOoOXYIOTHb
Cnocobu OTPUMAHHA. | Bin H O B H |
Psn ' aKTUBHOCTL | & o o c 1 B O C T
MeTaJliB. :
MeTanlB.
THopisniweamu D13 U Y H I Ta
XIMIiYHHI BRnacTWBOCTI

MeTanis, OKCUOIB

MeTalNniYH U X

enemMeHTIB,; OCHOB.
Xapaxmepuszysamu MeTanwu,
TX HI DIi3UYHI
BNacTMUBOCTI T a
3aCTOCYBAHHSH (y

TOMY 4YMUCHNi cnnasBiB




MeTanie).

3. OPTAHIYHA XIMIsA

3.1

Teopis
XiMiuHOI
OyaoBH.
Homenkuar
ypa Ta
KkJIacupika
s
OpPraHiYHUX
CIIOJIYK

[Ipenmer opraHivuHOl

ximii. Teopis XiMI4HOT
OyZOBH  OpraHiYHHX
CIIOJTYK
A.M.bytneposa.
Tunu  3B’SI3KIB B
MOJICKYJIax
OpraHiYHUX  CITOJIYK.
Mexanizmu ix
YTBOPECHHS Ta
criocoou PO3pUBY.
Kimacudikarris
OpraHiYHUX  CIIOJYK.
Howmenknarypa.

[TousTTs 130Mepii.

OpPpraHivYHI
3 a

Haszuseamu
CNONYKMU
CTPYKTYPHMUMMU
dopMynamu,
BUKOPUCTOBYIYMH
CMCcCTeMaTUYHY
HOMEHKNaAaTypyV.
Hasooumu NPUKIAoU
OPraHivYHMUKX Cnonyk
| 3 NMPOCTUMMU,
NOAOBIMHUMMU,
NMNOTPIMHUMM
Kapb6boHOBUMMU
3B A3KaMMWu;
roMoOnorie
FOMOMNOTMIYHMUX pAaniB
BYrneBOJOHIB T a
OKCUIMEeHOo- [
HITPOTreHOBMICHMX
OPraHivYHMUKX Cnonyk
PI3HMUX KnaciB,;
CTPYKTYPHMUKX
I3o0MepiB
npeAdCTaBHWUKIB
PIi3HMUX
FOMONOTNIYHMUEX PAOIB
BYrneBOAOHIB T a
OKCUWUIeHOo- i
HITPOIMCrEeHOBMICHMUX

Kap6oH-

PI3HMUX

OpPpraHivYHMUX Cnonyk
Pi3HMUX KnaciB.
Pospizuamu 3a

XapaKTepHUMMU
O3HaKaM#u




HeopraHIYHI 7
OpPraHiYHI

CNONYKMH, NPUPOAHI
T a CUHTETUYHI
OpPpraHiYHI CNOoONyKMU,
OpraHivYHi CNONYKHM
3a AKICHMUM CKNnapgoM:
BYrneBOpAOHI,
OKCUWUIEeHO- i
HITPOTMTreHOBMICHI
PEeYoOBUHMU,

NPOCTUWU, NOOABIMHUM,
NMOTPINHUMN Kap6oH-
Kap6boHOoOBI 3B A3KMW,;
FOMOMNOTNIYHI pAaLOoM [
Knacu OPraHiYHMUX
CNONYK;, CTPYKTYPHI
i3oMepwu neBHOT

PEeYoOBUHMU.
Iopieniosamu K OB afNeHTHI.
Kap6boH-Kapb6boHoBi
3B A3KMH y
MONeKyInax
PraHIiYHMU X CNONYK:
POCTHWUW, NOOABIMHMUMN,
OTPIMHUN, 6BYDLOBY I
nacTMBOCTI CNONYK
PI3HUMMH
XapaKTepPUCTUYHUMMU
rpynamu.
Knacughixysamu OPraHiyYHI
CNMONYKW 3a 6yanpoBOLO
KapboHOBOTIO
naHuUT a
H a HacuUu4YYeHI
BYrneBOAOHI
(ankKaHM),
HeHacCMWuYyeH.Ii
ByrnesopaHi (ankKeHHM,

w W 3 3 O




AaNKiHMW) apoMaTUYHI
BYFrneBOAHI; 3 a
HafAaBHICTIO
XapaKTepUMCTUYHMHUX
(bYHKLIiOHAQNbHMUX)
rpyn cnupTtun, beHon,
anbpoerigwu,
KapboHOBI KMUCNOTMH,
ecTepwu, aMIiHMW,
AMIHOKMCNOTMW.

Busznauamu HaWBaXnusiwi
enemMeHTMU-
opraHorednu (C, H, O,

N, S, P);
roMONnNorw

BYrneBOJOHIB T a
TX HIX NOXIOHMWX;
i3oMepwu 3 a

CTPYKTYPHMUMMU
dbopmMynamu.

Crkraoamu CTPYKTYPHI
bGOPMYNU OPraHiYHMUX
CNONYK 3a Ha3BaM#

3rigHo

3 CUMCTEMATMUYHOI
HOMEHKNaTypol.
Yemanosnrosamu
BionmoBIiOHOCTI M 1 XK

npeacCTaBHUKAMMU
FOMONOTIYHMX

PALIB T a TXHIMMU
3aralbHWUMMU
dbopMynamMu, Knhacamu
OPraHivYHMUKX Cnonyek
T a

TXHIMM
XapaKTeEepPUCTUYHUMMU
(DYHKLIiOHalbHWUMM)
rpynamMmu,;

BIOMIHHOCTI M 1 XK




roMonorammwu 3 a
KIiNTbKICHMUM CKRnlagoow,

I3oMepamM#u - 3 a
6ynooBOI MONEeKYyI.
Toscurwoeamu 3aleXHICcCThb

BllaCcCTUBOCTEM
PeYyoBMUH BIiJg CKRmnapy

| 6ynoBwu TX HIX
MONeKYyH H a OCHOBI
NMONOXEeHHb Teopil
6yanoBwu OpPraHiYHMUKX
cnonyk, CyYyThb
CTPYKTYPHOT
i3oMepil.

Xapaxmepuszysamu CYThb
Teopir 6ynoBMU
OPraHiIYHMX Ccnonyk.
Ananizyeamu peakuUuinHy
30aTHICTHb
OpraHivYHMUX CnNnonyek
| 3 PI3HUMMU
TUMaAaMMU 3B A3KiB;
XiMiYHY bynoBy
OpPpraHi4YHMX CcNONYyKkK,
BUKOPUCTOBYIYMH
OCHOBHI NMOMTOXEeHHSH4
Teopir 6ynooBMU
OPraHivYHMUKX

pedyyoBMUH.
IIpoznosysamu peaKkuinmHy
3AaTHICTGSB
OpPraHiYHMUX CNONYK,

BUKOPUCTOBYIY MU

NOHATTSA npo
B3 aeEMHMUMU BMNNwWuB
aToOMIB abo rpyn
aTOMIB Yy MONEeKYy”nax.
Pooumu BUCHOBKU o nmao

BlaCcCTUBOCTEM




PeyoBMUH H a OCHOBI
IXHbOT 6YynLOBM | WOAO
6yaolOBW pPeyYyoBWUH Ha
OCHOBI TX HI X
BNacTMUuBOCTEMN, a
TakKOoX npo
i baratToMaHITHICTHb
OPraHivYHMUKX cCnonyk
H a OCHOBI Teopil

XIMIYHOT 6ypopoBM

3.2

Hacunueni
BYIJICBOJHI

["'omostoriuai psaau
ankaHiB. [ToHATTS mpo
riopuan3ariizo.
IIpocTopoBa Ta
€JEeKTpOHHAa  OyjoBa
HACUYCHUX
BYTJICBOJHIB. Ix
XxiMiyHl Ta  (I3UYHI
BJIACTUBOCTI.
OtpumManHs Ta
BUKOPHUCTAHHS.

Haszuseamu 3aranbHy
DopmMyny anKkKaHis,
npeancTaBHWKIB
FrOMONOTNriYHOTroO pagy
cknaany CH4 - C10H22 3 a
CUCTEMATUYHOL
HOMEHKNaTypol.

Crnaoamu MONEeKYNnAapHI,
CTPYKTVYDPHI T a
HaniBCTPYKTYPHI
dopmMynwu

ankaHiIB T a TX HIX
i3oMepiB 3a Ha3BOLIW
CNOoOnNye«KMU,; PIBHSAHHSA
peakKkuyuiu, o

XapaKTepuM3VyIOThb
XIMIYHI BnacTWUBOCTI
ankKaHiB (ropiHHA,
TEPMIYHMUMN

po3KnNaa4a,
i3omMmepunus3adiasn,
rafnoreHyBaHHSA),
onepXaHHSA ankKaHiB
(riopyBaHHAaM
aNnKeHis, aNnKiHIiB).
Posniznasamu CTPYKTVYDPHI
i3oMepw
npeancTaBHWKIB

FrOMONOFiIiYHOTIrO paAagYy




ankKkaHiB.
llopieniosamu

BNacTMUBOCTI

6yaooBY T a
MeTaHy

Ta MOro romMonoris.
Ob6rpynmosyeamu 3 a N € X HIC T b
M 1 XK arperaTHUM
ctTaHoMm (3a 20-25 ° C),
TemMnepaTypaMmu
NnNaBNeHHSA | KMUNIHHSA
anKaHIB Ta IXHIMM
BIOHOCHMWMM
MONEKYNAPHUMMU
MacaMmM#u i 6yaoBOI
MONEeKyn, 34aTHICTHb
ankaHiIB I o
peakKkuin 3aMilWlle HHA,;
3acTOoOCyBaHHAHA
ankKaHIB (nanuso,
nanbHeE,
PO3YUHHUKM,
ooepXaHHSH C axi,
BOJHI,
rafnoreHoankKkaHiB).
Vemanosnosamu 3 B A 3 KU MIiX
CKnagpow, 6ynooBOI,
BNaCTUBOCTAMM T a
3acCTOCYBAHHAM
anKaHIB, TX HIM
BNNWBOM H a
LOBKINNS
3.3 | Henacuuen | ['omounoriuni pamu | Hazueamu aNnKeHMU T a
1 AJIKCHIB, AJIK1H1B. AaNKIHMU 3 a
ByrJeBoAHi | [loHaTTS MO | cycTeMaTMWUYHOTI
riopu3aiio. HOMEHKNATYypolw T a
[IpocToposa Ta | .
eJeKTpoHHAa  OyJoBa I X HIO saranbHy
HCHACHUYCHHUX Cb Y p My ny. ]
BYTJIEBO/IHIB. ix | Busnauamu CTPYKTYDPHI
XiMiuai Ta ¢isuyHi [ I3 OMEPU aAaNKeHIB Ta
BJIACTUBOCTI. anKiHIB 3a 6yapoBOI

OtpumManss Ta




BHKOPUCTAHHA.

KapboHOBOTIO
naHuwr a,
po3TawWyBaHHAM

NOABIMHOTO 4 K"
NOTPIMHOINoO 3B A3KY.
Toscurosamu CYTHDb
CTPYKTYPHOT
I3omMepir anKeHIB i
AaNnKIiHIB.

Po3zniznasamu CTPYKTYDHI
i3oMepw

npeancTaBHWKIB
FrOMONOTNIYHOTIO padYy
anKeHIB, AanKIiHIB.
Crkraoamu H a OCHOBI
3aranbHOT dopmMynwu
MONMEeKYynapHI,
CTPYKTVYDPHI T a
HaniBCTPYKTYPHI
dopMy nu,; PIBHSAHHS
peakKkuyuiu, W o
XapaKTepuUM3yIOThb
XIMIYMHI BnacTWUBOCTI
T a

ooepXaHHSA anKeHIB,
anKiHIB

3acmocosyeamu 3 HaHHA 0014

BUOOPY cnocoby
BUABMNEHHSH anNnKeHIB
7 aNnKIiHIB.
Vemanosnoeamu 3 B A 3 KU MIX
6ynooBOIO T a
30aTHICTIO Jilo}
peaKkUin NpUedHAHHSA.
Ob6rpynmosysamu
3acTOCyYyBaAHHSA
ankKeHIB 7 anKiHIB
TXHIMM

BNaCTUBOCTSAMM
(opepXaHHSH




eTaHoONYy,
nonieTuneHy,
ra3oBe pi3aHHSA,
3BaplBaHHA
MeTanis).

3.4

Apomatuy
Hi
BYIJIEBO/IH.
benzen Ta
17 (1) 1)
roOMOJIOTH

Enexktponna OynoBa
Ta XIMI4YH1
BJIACTUBOCTI OCH3EHY.
[IpomucioBi crnocobu
OTpUMaHHsS O€H3EHY.
B3aemuunii BILUIUB
aTOMIB Ha TMPUKJIAIl
TOJIYEHY. [IpaBuna
OpIEHTYBaHHS B
OCH3EHOBOMY SIAAPI.

Haszuseamu
DopMyny
apoMaTMUYUYHMUX
BYrneBOpAOHIB.

3arainbHYy

Pospisnasmu HEe HacCMUW4YeHI Ta
apoOMaAaTUYHI
BYrneBOLOHI.
Ilopienioeamu 3 B A 3 KW  MIiX

atToMmamMmm KapboHyYy B
MONNeKynax ©6eH3eHYy
T a

anKaHIB [ anKeHIB,
peaKkUuinmHYy
30aTHICTb 6eH3eHYy,
anKaHIB, anKeHIB i
anKIiHIB y peakKkuiax
3aMilWle HHSA T a
OKMWCHEeHHSa;
O6eH3eHYy, anNnKeHIB [
AanKIiHIB y peacKkuiax
NnPpUeoHAHHSH.

Cxknaoamu MONEeEKYNAPHY
T a CTPYKTYPHY
dopMYy nu 6eH3eHYy,;

PIiBHSAHHS peakKkuyuiun,
Lo XapaKTepuU3IVIOTHhb
XIMIiYHI BnacTWUBOCTI
6eH3eHy
(ranoreHyBaHHSZA,
rigpyBaHHSA,
FroOpiHHA), OLepXaHHHSA
6eH3eHy B




NPOMMUCNOBOCTI
(KkaTaniTU4UYHeE

JerigopyBaHHSA H-
reKcaHy,
TpuUumMepumusaauls

eTUHY)

3.5 | T'inpokcuen | 3aransHa  ¢opmyna, | Hasueamu  3aranpHy — QopMmyny — Ta
OJIYKH. HOMEHKJIAaTypa, (GYyHKI[IOHATBHY TPYIY CIUPTIB.
OaHoaToMH | i30Mepis  HacudeHux | Cxradamu Ha3BU OJIHOATOMHHUX
i Ta | OJJHOATOMHHX HACMYCHUX  CIHPTIB Ta  TIIIEPOy.
6araToaTom | CIUpTIB, iX | Pospiznusamu OLHOATOMHI
Hi CIIMPTH. BJIACTUBOCTI TA | HacCcuUu4yYeHI CNUPTMU
®eHoJH criocoou OTPUMAHHS. | 11 o | i H WU X

baratoaToMHl ClPTH. |\ o ) - 6 o BMiCH M X
XiMIYHI  BJIACTUBOCTI :

. OpraHIvYyHMUX cnonyek
CTUJICHTIIIKOJTIO Ta
rminepony.  Bymosa | 3 @ 3aralbHOI T a
Monekyan  (enomy. | C TP YK TYDHOIO
Enextponni epexktu | PO PMYy naMu,
Ta B3a€EMHUW BIUIMB | Buznauamu CTPYKTYDPHI
aToMiB B MOJICKYIl | 3 oM e p U
dbenony. . Ximi4H1 OOLHOATOMHMU X
Bﬂa?THBOC?l(beHOHyB HacMyeHMUHX CNMUpPpTIB
NIOpIBHSHHI 3
BJIACTUBOCTSIMHU 3a
CIIUPTIB. 6yanosoto

KapboHOBOTIO
naHutr a,
po3TawWyBaHHAM
FrMTAPOKCUANABHOT
rpynu.

Knacugpixygamu CcnuUpTU, 3a
KIiNbKICTIO
FriOPOKCHUIAObHMX
rpyn: OOHO- i
6baratToaToOMHI.

Cxnadamu MONEeKYnapHI,

CTPYKTYPHI bopmynwu
CNnUMpTIB,; PIBHSAHHSA
peakKkuyuiun, o
ONUCYIWTH XIMIYHI

BNacTUBOCTI




HacCM4YyeHMUX
OOLHOATOMHMX
CNUpPpTIB (NoBHE
4yacTKOBE
OKMCHEeHH A,
neriopaTtauisn,
B3aeMoJOiAd 3 NYXHUMMU
MeTanammwu, rioaporex
ranoreHigamMmu,
ecTepudikaUuina),
rnibepony (NoBHE
OKMCHEeHHS,
B3aemMoOiad 3 NYXHUMMU
MeTanaMu, BULWMUMMU
HaCMYEeHUMMU Ta
HeHaCMWUYEeHUMMU
KapbOHOBUMM
KMCnoTaMMu),;
OLepXaHH-SH
rnibepony NYXHWUM
rioponi3om
(OMMNEeHHAM) XUpPIiB;

cnocobunu opepxaHHSA
eTaHoONy
(rippaTauier eTEeHYy,
bepMeHTaTUBHUM
6GPOOIHHAM T JNIIOKO3MU).
Xapaxmepuszysamu CKnaapaj i
6yaooBY MONeKya”n
OOLHOATOMHMX
AaCHUYEeHMUX

NnUPpTIB, XIMIiYHI
nNacTWBOCTI
OJHOAQTOMHMUX
ACUYEeHUX CNUPTIB I
niuepony, cnocobwu
JEeEpPXaHHA eTaHONY.
Topisnroeamu dDi3UnUYHI
BNacTMWUBOCTI
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(TemMmnepaTypM
KMNIHHS,
PO3YUHHICTDb

Yy BOAI) OOHOATOMHMX
HaCMUYEeHUX CNUPTIB I

BIiAMOBIAHMUX
allKaHIB, MeTaHoONy i
eTaHoONYy,
AKTUBHICTHDb
OOLHOATOMHMX
HaCMYeHMUX CnupTiB,
BOOM i
HeopraHiIYHMUX
KMCNoT y peakKkuiax
| 3 NYXHUMMU
mMeTanamu, 6ypnpoByYy I
BNacTuMUBOCTI
OOLHOATOMHMX
HaCMUYEeHUX CNUPTIB I
dbeHONY.

3acmocosygamu 3 HaHHA 0014
BMOOpPY cnocoby

BUABIMEHHSH
baratToaTtToOMHMUX
CnNnuMpTIiB (B3aemMo Ois
31 CBIXOOCaAXeEeHMUM
Kynpym(Il)
riopoKCULOM).
Ipoenosysamu XIMIYHI
nacTWUWBOCTI
OJHOAQTOMHMUX
ACUYEeHUX CNUPTIB I
nibLepony Ha OCHOBI
HaHb npo
nacTWUWBOCTI
XapaKTepUMCTUYHMHUX
(bYHKULIiOHaNnbHMUX)
rpyn.

Obtpynmosysamu
3acToCyBaHHAHA
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eTaHony (opepXaHHSH
eTaHoOBOT KUCNOTMH)
T a MeTaHONYy
(onepxXaHHSH
MeTaHanto
(bopmMmanbperioy)
TXHIMM
BNaCTUBOCTSAMM,
Yemanosnroeamu N pPpUWYUHOBO-
HacnigkKOoBI 3B A3KMH
M 1K CKnapowM,
6ynoBolto,
BNaCTUBOCTHAMM,
3acToCyBaHHAM
OOLHOAQTOMHMUX
HaCMWYyeHMUHX

CNUPTIB | rniguepony.
Pooumu BUCHOBKU wonmao
BlNacTMUBOCTEMW
OOLHOATOMHMX
HaCMYeHUX CNUupTIiB |
rnibuepony H a
nigcTaBsi ITXHBbOT
6ynooBMu T a npo
6bynosy
OOLHOATOMHMX
HaCUMYeHUX CnNUpPTIB I
rnibepony H a
nigcTasi TX HIX
BhNacTMUBOCTEWNW Ta Ha
OCHOBI pe3ynbTarTiB
cnocTepexXeHb.
Yeesioomnoeamu

3aeEM03B f30K
Knaapgy, 6ynooBM,

nacTuBoOCTEMWU,
acTocCcyBaHHSA
OJHOAQTOMHMUX
ACUYEeHUX CNUPTIB I
niuepony.

1T I O W W O




Crnaoamu MONEKYNAPHY,
CTPYKTYPHY

dopMy K dbeHONY,;
PIBHSAHHSA

peakKkuiun, L O
BinobpaxXawThb
XIMIYHI BnmnacTWUBOCTI
beHony (peackuii 3a
yyacTlo
riopoOKCHUAbHOT
rpynu - B3aemMmopifa 3
NYXHUMMU MeTanamwu,
nyramu),peackxuif 3a
yyacrTlo
6eH3eHOBOINO Kinbuyusd
- B3aeMo 4l A 3
6 POMHOI BOJAOI).
Topisniwsamu 6yaooBY i

BNacCTMUBOCTI
OOHOATOMHMKX
HaCMYeHUX CnNUpPpTIB I

dbeHONY,; 340aTHICTH®b
6eH3eHY | deHONY 4O
peakKkuyuin 3aMilWWeHHSA.
Yemanoenrosamu NP UWYUHOBO-
HacnigkKOoBI 3B A3KMHU
M 1 XK CKnaagpowm,

6ynooBOI,
BNacTuUuBOCTAMM,
3aCTOCYBAHHAM

dbeHONYy.

3acmocosyeamu 3 HaHHA 0014
BMOOpPY cnocoby
BUABMNEHHSH deHoONny
(B3aemogid 3
6 pPOMHOLO BOJOI).
IIpoenosysamu XIMIYHI

BHNacTuBOCTI dbeHONY
Ha OCHOBI 3HaHb Npo




BNacTMUBOCTI
XapaKTepUCTUYHMUX
(byHKULIiOHanNbHMWX)
rpyn.

Pooumu BUCHOBKU o nmaoo
BNacTuUuBOCTEMW
deHONY Ha nNipcTasBi
Mo r o 6ynosB
i Nnpo 6ynoBY deHOAN
H a nigcrTasBi Mmor
BNacTuBOCTEW Ta H
OCHOBI
pe3ynbTaTiB
CnNocTepexXeHbhb.

O 0K X

3.6

AJabaerian

3araipHa dhopmynna
aJIBJET1/IIB.

Enexrponna ©OynoBa
alMBACTIAHOI  TPYIH.
Homenkmnatypa Ta
130Mepisi  aJbJAETIiIIB.
X1MIYHI1 BJIaCTHBOCTI.

Haszueamu 3aranbHYy
dopmMyny T
XapaKTepUCTUYHY
(byHKULIiOHanbHY)
rpyny anbponerinise;
anbperiowu 3 a
CUMCTEMATUYHOLI
HOMEHKNaTypol.
Pospizuamu anbperigu
0O MiX |HLW K X
KCMITEeHOBMICHMUX
PraHiYHMUX

Nnonyk 3 a
a

T

o

raflbHOLI Ta
PYKTYPHOI
dopMynamMu.

Toscurosamu BNnNwWwuB
XapaKTepUCTUYHOT
(byHKUIOHaNnbHOT)
rpynw H a
di3nYHI | XIMIYHI
BNacTMUBOCTI
anbpoeripis,
BOOHEeBOTNO 3B A3KY
H a
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PO3YUHHICTHBb
anbperinie; Di3UYHI
BNacTMUBOCTI

eTaHanto y
3icCTaBANEeHHI 3
eTaHONOM (3 a
TeMnepaTypwu 20-25
° C).

Hasooumu NPUKIAOU

anbaoerinie;
3acTOCYBaAHHSA
eTaHanto (ooepXaHHSH
ouToOBOT KMUCNOTMWN).
Ckradamu MONeKynapHI |
CTPYKTYPHI bOpPpMY M
anebpneripnis (3 a
Ha3BaMMH i
3aranbHUMMU
dbopMynnamu
BIONOBIAHMKX
MONOTIYHMUX

niB), PIiBHAHHSA
aKkuiwn, a Ki
MCYITHb XIMIYHI

acTuBOCTI

aHanto (WacTKOBE
MCHEeHHEAI
BIiAHOBNEHHSAa),
ofLepXaHHA eTaHantw
(KaTaniTUUYHOW
rigpaTtauiet

ETUHY, OKUCHEHHAM
eTaHONYy).

O @ @ O T T T
X 4 o3 3 o xn O

Xapaxmepuzysamu XTMIiYHI
BNacTMUBOCTI
eTaHa”nntw, cnocobwu

ofoepXaHHA eTaHantw
(KaTaniTUYHOW

rigpaTtauiet ETUHY
T a OKMCHEeHHSAM




eTaHoONny)
3acmocosyeamu 3 HaHHA [ N4
BMOBODPY cnocoby
MABMNEHHS
neperioie 3a
KICHUMMU peaKUIiaMn:
3aeMO0 i€t 3
MOHIiQ4YHUM
O34YMHOM
predHTym(l)
KCcCunapy,
BiIXXOOCapgXeHUM
ynpywm(I)
IOPOKCWLOOM.
Yemanosnroeamu N pPp UM yYnMHOBO-
HacninoKOoBI 3B A3KMH
M XK CKnapowm,
6ynoBoLto,
BNaCTUBOCTSAMM,
3acCTOCYBAHHAM
anbaoerinis.

TRA O O Q T OO WYy W@

IIpoznoszysamu XIMIYHI
BNacTMUBOCTI

anbaoerinie H a
OCHOBI 3HaAaHDL npo

BhacTuUuBOCTI
XapaKTepUCTUYHMHUX
(byHKLIiOHanNnbHMWX)

rpyn.
Pooumu BUCHOBKU uonmao
BNacTMUBOCTEMW
anbaoerinie H a
nigcrTasBi IXHbOT
6ypoBu | npo 6ynoBy
anbaoerinis H a
nNigcTaBsnBi TX HI X
BnNacTMUuBOCTEMN, T a
H a

OCHOBI pe3ynbTarTiB




cnocTtepexeHe»ob.

Kap6onoBi | Homenkiarypa Ta | Haszusamu 3aranbHy
KHMCJIOTH i30Mepiss KapOOHOBUX | ho pM Y N1 Y T a
KHCIIOT. bynoea | y apakTepucTuuHy

KapOOKCUIIBLHOT TPYIIH.

) : PPl (byHKULIiOHaAanNnbHY)
dizuyHl Ta XIMIYHIL

BIACTHBOCTI rpyny | KaIi)6OHOBI/IX.

OJIHOOCHOBHHX Kncnort, HaCcWUYeHI

KapOoHoBuX Kuciaor, | O AH OO CHOBHI

crocoou ix| KapboHOBI KMCNOTMU

OTpUMAHHA. 3 a
CUCTEMATUYHOL
HOMEHKNaAaTYypoOlw,;
MEeETaHOBY M eTaHOBY
KUCNOTY 3 a
TPUBIAaNbHUMMU
Ha3BaMWu, B U LI
KapboHOBIi KWCHNOTMU:
HacuUu4YeHI -
nNanbMITUHOBY,
CTEeapumuHOBY,;
HeHacCUW4YeHYy -
oneiHOBY.
Tlosichrosamu BNNuB

KapboKCcCUNbHOT
Frpynu Ha dI3nWYHI I
XIMIiYHI

nNacTWBOCTI
apboHOBMX KMUCNOT.
Knacugixysamu KapboHOBI
KMCNOTHKW 3a 6yanoBOMW
KapboHOBOTIO
naHuUtwr a

(HacuyeHi,
HeHacUYeHi),

BNacTMUBOCTI
KapboOHOBMUX KMUCHNOT,
BOOHEBOTO 3B A3KY
H a dDi3UYHI
B

K




KiNbKICTIO
KapboOKCUNBbHMUX

rpyn (opHO-,
LBOXOCHOBHI) i
KiNnbKICTIO aTOMIB
Kapb6boHy B TX HIX
MONeKyInax (HUX Vi,
B ULI).

Busnauamu CTPYKTYPHI
i3oMepw HaCMWYyYeHMUKX

OOHOOCHOBHMUKX
KapboOHOBMUX KMUCNOT.
Cknadamu MO TN EeKYyNnNapHI I

OBMUX KWUCNOT
Ha3BaMM i
aranbHOL
dopmMynotw,; dopMynu
CTPYKTYPHMUX
I30MEepiB HaAacCHUYeEHMUX
OOLHOOCHOBHMUX
KapbObOHOBMUX KMUCRHNOT,;

TPYKTYPHI bopmMy nu
AaCHUYEeHMUX OOHO
CHOBHMUX

ap6oH

a

W w X O =T

PIBHSAHHS peakKkuin,
W o BigobpaxawThb
XIMIYHI BnmnacTWUBOCTI
KapboHOBMUX

Kmcnot (B3aemopnia 3
AKTUBHUMM
MeTanaMu, nyramu,
CONnAMMU,
ecTepudikauia);
OLepXaHHS eTaHOBOT
KUCNOTMH
(OKMCHEHHSAM
eTaHa”nio, eTaHONYy).
Xapaxmepuzysamu XTMIYHI

BNacTUBOCTI




HaCHnWYeHMUX
OO0HOOCHOBHMWX
KapboOHOBMUX KUCANOT,
cnocobwu oapaepxaHHA

eTaHOBOT KNUNCNOTMW.
Ob6pynmosyéeamu 3 L aTHIC T b
HNXYNX HaCHUWUYeHMUX

OOLHOOCHOBHMUX
KapboOHOBMUX KWUCRNOT
0O €eNnNeKTpPONiTUYHOT
omnmcouiauyii Ta p[pit Ha
IHOMKATODPMU B
PO34YMHaKX.

3acmocosyeamu 3 HaHHA .[NA4
BMOBODpPY cnocoby
BUABNEHHSH
KapboHOBMUX
KMCNOT.

Topisnoseamu Di3UYHI
BNacTMUBOCTI
(TemMmnepaTypM

K IHHSA,

YUHHICTbL Yy BOLOI)
MYyeHMHUX
OOCHOBHMUX

6 0OHOBMUX KMCNOT
BIiAMOBIAHMUX
| oiB i
OMHMU X

HUX CNUPTIB,;

T I O w 3

e
0 a
ny
NOTHI

CTUBOCTI
GOHOBMX KWUCNOT
NMOPIBHAHHI 31
PTaMMU,

onamwu,
PraHiYHUMMU
KMCNOTaMMu.

Yemanoesnioeamu — MpUYUHHO-HACITIIKOBI
3B’SI3KH MK CKJIAJIOM,

O O X 9B 099 9 b o O X
A BN OB B |
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ENeKTPOHHOI
6yaoBOIO MONeKyn,
DI3UNYHUMMU i
XIMIYHUWUMMU
BNaCTUBOCTSAMM
OOLHOOOCHOBHMX
KapboHOBMUX KUCNOT,;
3B A3KMH M i K
OKCUIEeHOBMICHMUMMU
OPraHiYHMUMMU
CNoONyKam#u.

Ipoenosysamu XIMIiYHI

BnNacTuUuBOCTI
OOHOOCHOBHMX
KapboOHOBMUX KWUCRNOT
Ha OCHOBI PO3YMIHHSA
BlNacTMUBOCTEMW
KapboKCcUuNbHOT
rpynwu T a KpaTHMUKX
3B A3KIiB M i K
aToOMaMMH Kapb6boHy,;
ocob6nunBI XiMiyHI
BNacTMUBOCTI
MeTaHOBOT KMCNOTMH
(3paTHICTHb I O
OKMCHEeHHSH -
B3aemo il 3

AMOHIAQYHUM
PO34YUHOM
apredHTtym(I) okcwupy,
CBIXOOCaOXeHUM
kKynpym{Drinpokcwua
oOM).

Pobumu BUCHOBKU o ngo
BlNacTMUBOCTEMW
OOLHOOCHOBHMUX
KapboHOBMUX KWUCRHNOT
H a nNigcTasi IXHBbBOT
6ynooBMW.




3.8

Ecrepu,
KHPH

Ecrepnuit 3B’SI30K.
Homenknarypa
€CTepiB. Peakiris
ectepudikaii Ta
yMOBH 11 TmepeOiry.
Ecrepu
HU3BKOMOJIEKYJISPHUX
OJIHOOCHOBHHX
KapOOHOBUX
Ta
HU3BKOMOJIEKYJISIPHUX
OJIHOOCHOBHHX
CIUPTIB. 3aranpHa
dopmyna KUPIB.
Kupn gk mxepeno
OTpUMAaHHS
[IILEpPOoITy, BXK,
cosen BXXK-muna.
CunTeTHYHUN Ta
IIPUPOIHUN JKUD.
XiMI4HI BJIACTHBOCTI
KUPIB.

KHCJIOT

CKﬂa,ﬂaT/// 3arailnbHYy
bopmMyny ecTepis,
Ha3BMW® 3 a
CnctTemMmaTHmM4dIHOHR
HOMEeHKINnNaTypOolH,

CTPYKTYPHI dbOopmMYynHu
I30MeDpiB,
CTPYKTYPHI bopMynwu

XMNpPIB
(TpunanbMiTaTy,
TpucTeaparTy,
TpuonearTy),

dopMy n#u conewu
NanbMITUHOBOT [
CTeapMUWHOBOT
KUCNOT.

Hasooumu npuxnaou € C T epiB,
nNowuwpeHIi ecTepun Yy
npupoALolI T a
XapuyoBMUX
NPOAYKTAaX.

Knacughixysamu XUDpPH H a
TBAapPWUHHI | POCAMUHHI;
TBEepAOlI i PiaKI;
NMPUWPOOHI

i WTYYHI.

Pospiznamu 3 a CKnapowm
HacuyeHi W
HeHacCUWuYeHiI,

TBepA i
7 PiaKI,
NMPUWPOOHI i
rioporeHi30BaHI
XUPWU, MUNa, peacxuyir

ecTepundikaLUuir.

PIBHSAHHSA
peaKkLUiW Yy TBOPEHHSH
ecTepis (peakuiet
ecTepudikauirn i
ITXHBOTO rioponisay,;

Crxnaoamu




PIBHAHHSA peakxKkuyiu,

qKi Bigob6paxatThb
BNacTMUBOCTI XMNpPIB
(RNYyXHUMNK ripponia,
riapyBaHHSA.

Topisniwosamu 6yaooBY i

diI3M4YHI BNacTMUBOCTI
HacCMuUu4YeHMUX
OOHOOCHOBHMUX
KapbOHOBMUX KHUCNOT
i ecTepilBs.

Yemanosnrosamu MNPUYUHHO-
HacnigkKOoBI 3B A3KMU
M | XK CKnapowM,
6yaooBOIO MONeKy”n,
BNaCTUBOCTSAMM T a
3acCTOCYBAHHSAM
XUDpPIB.

3acmocosyeamu, 3 HaHHA 0014
BMOOpPY cnocob6iB

BUABJNEHHS
HeHacuUu4YeHMUHX

PIOKMUX XU DpPIiB
(B3 aemopnif 3
6GPOMHOLW BOJOI).
Xapaxmepusysamu CKnapg i

XIMIYHI BnmnacTWUBOCTI
ecTepis, XMUDpPIB.
Pooumu BUCHOBKU uonmao
BlNacTMUBOCTEMW

ecTepiB | XWPIB Ha
nigcTasi IXHBOT,
6ynoBwu T a npo
6ynonoByY ecTepis i
XMNpPIiB H a nigcTasBil
IXHIX BRhacTMUBOCTEM
T a H a OCHOBI

pe3ynbTarTiB
cCnocCcTepexeH-Lb.




3.9

Byraesoau

3aranpHa
XapaKTEPUCTHKA
BYIJIEBOJIB Ta  IX
KJacugikais.
MoHo3u, 0103H,
noyrio3n. ByrieBoau
SIK 01
byHKITIOHATBHI
CIIOJTYKH. [3omepis

ByrieBoaiB. JI- ta L-
TCHETUYHI PSAIU

Pospizuamuy M OHO-, AW- Ta
nonicaxapwuvwawu.
lloscnosamu BNJNTUB

XapaKTepUCTUYHMUX
(bYHKULIiOHaAaNbHMUX)
rpyn H a
dDi3nYHI i XIMIYHI
BnNacTuUuBOCTI
FrNIOKO3MW.

Haeooumu NPUKIAOU
BYrnesoOAaiB i TX HI
TPUBIAaNbHI Ha3BMW,;

3acToCyBaHHAHA
FNTOKO3MH, KpoXManto
(BUPOOBHULTBO
eTaHoONYy),

NMOWMUPEHHS
BYyrnesopniB y
NPUPOAI | XapuyuoBMWUX
NPOAOYKTAaX.

Ckriaoamu MO NEeKYNApPHY I
CTPYKTYPHY

dopmMyny BIOKPUTOT
dopmMwu FNIOKO3MWU,
MONEeKynapHI

dopMynu caxapoa3wmu,

KpoOXMaint |
Lenwwno3un;, PIiBHAHHS
peacxKkuin, L O
Bipob6bpaxXawThb

XIMIiYHI BnacTWUBOCTI
FrNIOKO3MH (NnoBHE i
YyacTKOBE
OKMCHEeHHS,
BIoOHOBNEeHHSH

BOOHEM, cCnMpToOBE
T a MOMTOYHOKMUCNE
6POOiIiHHA);

caxapo3UnW, KpOoOXMant
i Lenwno3wun




(MONneKYynapHI
PIBHAHHA riaponisy),
bdOoOTOCUHTESIY,
YTBOPEHHSH
caxapo3Mu, KpoxmManto

| Uenwijlo3un Yy
npupoai.

Ilopienioéamu K P O X M a Jl b i
LeJg1wjgo3Yy 3 4a

CKnagpowm i
BNacCTHUWUBOCTAMMU.
3acmocogygamu 3 Ha HHA ON4

BUBOpPY cnocoby
BUABMNEHHS FNIOKO3MWU
(B3 aemMois 3

AMOHIQYHUM
PO3YUHOM
apredHtTymMmIokcunpy,
peacxKkuilr 31
CBiXOOCanOXeHuUM
kKynpywm(I)rionpokcwup

oOM) | KpoXManito
(B3aemMmopnoia 3 MoOOM).
Xapaxmepuzysamu XTMIiYHI

BNacCTMUBOCTI
BYrnesoOpLIB.

Pooumu BUCHOBKU uonmao
BNacTMUBOCTEMW

BYrnesoOAaiB H a
nigcTasi ITXHbOT
6ypoBunu | npo 6ynoBy
BYyrnesoOAaiB H a
nigcrTasBi TX HI X
BNacTMUBOCTEW Ta Ha
OCHOBI pe3ynbTarTiB
cnocTepexeH®b.

IIpoenosysamu XIMIYHI

BhNacTuUuBOCTI
BYrnesBoOAiB H a




OCHOBI 3HaHBDL
BNacTMUBOCTI
XapaKTepUMCTUYHMHUX
(byHKULIiOHanNbHMWX)
rpyn.

npo

10

Hirporens
MiCHI
OpraivHi
CIIOJIYKH.
AMiHHn

Howmenxiarypa.
[3oMepis aMIHIB.
XiMI4HI  BJIACTHBOCTI
aMIHIB KUPHOTO PsJTY.
Bbynosa aMIHIB.
[TopiBHSIHHS
OCHOBHHX
BJIACTHBOCTEH aHUIIHY
K apOMaTUIHOTO
aMiHy 3  aMIHaMu
KUPHOTO pamy.
[Tpomuciosi Ta

mabopaTopHi COCOOH
OTPUMAaHHS aMiHiB.

Hazusamu
DopMyny
XapaKTepUCTUYHY
(byHKULIiOHanbHY)
rpyny aMIiHIB;
NepBUHHI aMIiHM 3 a
CMCTeMaTUUYHOLI
HOMEHKNaTypol.
aMIHIB.
3 a

3aranbHYy
T a

Hasooumu  npuxnaou

Knacugixysamu aMIiHMU
6ynooBOIO
KapboHOBOTIO
naHuUwTr a (HacKuyeHi,

apoMaTUUYHI).

Topienoeamu OCHOBHI
BNacTuMUBOCTI
aMOHIaKYy,
MeTaHaMIiHYVy T a
aHINIiHY.

Crkraoamu MONEKYNAPHI
T a CTPYKTYDPHI
dopMYy nu aMiHIB 3 a

Ha3BaMMu i
3aranbHUMMU
dopMynamu,
PIiBHSAHHS peakKkuin,
AKI ONMUCYWOTb XIMIYHI
BNacTMUBOCTI
MeTaHaMIHY
(ropiHHSA, B3aemMofid
3 BOOLOKW | XNOPUOHOI
KMCNOTOLI), aHiINIiHY
(B3 aemopnisn 3
XNOPULOAHOLIO




KMCINOTOIo, 6GPOMHOLIO
BOJOI) T a
ooepXaHHSH aHINIHY
(BiBHOBMNEeHHEAM
HIiTPOOGBEH3eHY).
Xapaxmepu3zysamu XIMIiYHI
BNacTMUBOCTI
MeTaHaMIHY, aHINIHY.
Yemanosnroeamu N pPpUWYUHOBO-
HacnigkKOoBI 3B A3KMH
M 1K CKnapgow,
6ynoBolto,
BNaCTUBOCTSAMM
HacCcMWYyYeHMUX i
apoMaTMUYHUX aMIiHIB.
Ob6rpynmosgysamu OCHOBHI
BNacTuMUBOCTI

HaCM4YeHMUMX aMiHIB Ta
aHINIHY,;
nocnabéneHHSA
OCHOBHMUX
BlNacTMUBOCTEMW i
36iNbWeEeHHSH
peaKkuUuiMHOT
30aTHOCTI
aHINIHY B peakKkuiax
3aMilWWLe HHSA.
Pobumu. BUCHOBKU npo
BNacTMUBOCTI aMiHIB
H a OCHOBI 6y ooBM
TX HIX
MOJMNeKYIn i npo
6ynonoByY MO eKyIn
aMIiHIB H a OCHOBI
ITXHIX BRlacTMUBOCTEM
T a pe3ynbTaTiB
cnocTepexeHb.
3. | Aminokuca | [3omepis Ta | Hazusamu 3aranbHYy
11 | oru. Butknm | HOMEHKIIaTypa bopmMyny T a

AMIHOKHMCJIOT. XIMIUHI




BJIACTUBOCTI
aMIHOKHCITIOT. Anbpa
aMIHOKUCIIOTH K
CTPYKTYpHI  OJMHHIII
OuTKiB.  YTBOpEHHS
NENTHYHOTO 3B S3KY.
PiBHi CTPYKTypH
O1JIKIB. Tunu
XIMIYHOTO 3B’SI3Ky B
MoJIeKyIax O1JIKiB.

XapaKTepUCTUYUYHI
(byHKUIiOHaNnbHI)
rpoynuMm aMiHOKMCNOT,;
AaMIiIHOKMCNOTHMH 3a
CUCTEeMaTMUYHOLI
HOMEHKNaTypoLl.
Toacuiosamu aM PO TEPHICTDb
AaMIHOKWCNOT, 3MICT
NMOHATGL: nNenTWUOHa
rpyna, ovMnenTwua,
noninenTtwuaAa.

Crkraoamu MONEKYNAPHI
T a CTPYKTYPHI
dopmMynwu

AaMIHOKMWCNOT 3 a

Ha3BaMMH i
3aranbHUMMU
dopmMynamu,;
PIBHSHHSA
K i
IMIiYHI

peakKkuin,
ONMMUCYTHb
BNacCTMWBOCTI
MIHOEeTaHOBOT

MCNOTM (B3 aemopainA
HaTpiK

NOPUAOHOIW

MCNOTOLlo,

TBOPEHHSH
ovMnenTtuaoy).
XapaxkrtrepuadyBartwu
XIMIYHI BRnacTWUBOCTI
AaMIHOKMCNOT
npouecHwu rioaponiay,

X
a
K
3
FrifApPpoOKCULOOM,
X
K
y

JeHaTypauir 6inNKIB.
3acmocosyeamu 3 HaHHA 0014
BMUOBOpPY cnocoby
BUABMNEHHSA 6inkKiB

(kcaHTONpPpOTeEeIiHOBa
T a 6iypeToBa




peackxkuir).

Yemanoenroeamu N pwrWvYMHOBO-
HacnigkKOoBI 3B A3KMHU
M 1 XK CKnaagpowm,
6yaooBOLIO,
BNaCTUBOCTAMM
6inKiB.

Pooumu BUCHOBKU npo
BNacTMWUBOCTI 6inKiB
H a OCHOBI 6ynos
TX HIX

MOJeKYIn i np
6ynooBy 6iNKIB H
OCHOBI TX HI
BNacTMUBOCTEMW T
pe3ynbTaTiB
cnocTepexXeHb.

AN

» X O O

I'eneTnuHn
H 3B’A30K
MIK
OCHOBHUMH
KJIacaMu
OPraHiYHUX
CIIOJIYK

JIaHITIOKKH
IIePETBOPEHHS
OCHOBHHX KJ1aciB
CIIOJIYK MIJK CO0OOI0.

[losacHwBaTH
MPUYUHM
6baratToaToOMHOCTI
OPraHiYHMUX
PpeyYyoBMUH.

HaBoauwTtw nNpuKINanpw
roMonoris T a
I3oMepiB, Cnonyk 3
NMPOCTMUMM T a
KpaTHUMMU

3B A3KaMMWu,; i 3
PI3HUMM
XapaKTeEepUCTUYHUMMU
(byHKLIiOHaNbHWUMMU)
rpynamu.

T 71X 3|0 WY T B o4

Pospiznsamu oOpraHivYHi
CNONYKHM 3 a
HaneXHIiCTH Jilo}

BIiAMOBIAHMUX

FOMONOTIYHUX pPAfIB.
Crkraoamu PIBHAHHSA
peakKkuyuin -




B3aemMmonepeTBOpPpeHSDb

OpraHivYHMUX Cnonyk
PI3HMUX KnhaciB.
Topisniwosamu XIMIiYHI
BnNacTuUuBOCTI

OpraHivYHMUX CnNnonyk
PI3HMUX KnhaciB.

Vemanosnioeamu 3 B A 3 KU MIX
CKnapoM I XIMIYHUMMU
BNaCTUBOCTSAMM

4. OBUUCJIEHHSA B XIMII

4.1

Po3B’s13aHH
sl 3a7a4 Ha
BH3HAYEeHH
1 Gopmysu
peYOBHHU

Ta 3a
XiMiYHIMH
dpopmysiam
"

dopmynu TUTA
0OYHCIICHHS KIJIBKOCT1
PEYOBHHHU, KIIBKOCTI
YaCTUHOK y TICBHIU
KUTBKOCTI ~ PEUYOBUHU,
MacoBO1 YaCTKH
eJIeMeHTa B CIIOMYLI,
BIJIHOCHOI TYCTHUHH 3a
razom, MacoBO1
(06’emHO1) YaCTKHU
KOMIIOHCHTA B
cymii, BUBEICHHS
dbopMyIIH CIIONYKH 3a
MAacoOBHMH 4YacCTKaMH
€JICMEHTIB.

Yemanosniosamu XIMIYHY
dopMyny cnonykKkwum 3a
MaCOBMUMMU YacCcTKaM#u
eneMeHTIB, L O
BXOMOATHb I O T
CKnapy,; 3 a
3aranbHOL

dopmMynot

FrOMONOTNiIYHOTIroO pAady
T a FYCTHWUHOLIO abo
BILHOCHOI

FrYCTMWHOI.

Obuucnrosamu BIAOHOCHY
MONEeKYNAPHY T a
MONAPHY Macwu
PEYOBMUHMU, KIiNbKICTHSb
YaCTMWUHOEK (aToOMIB,
MONeKyn, MOHIB) y
nNeBHIW KinbKOCTI
PeYoBUHM,

Maci PEeYOBMUHM,
ob'emMi ra3y;, Macy Ta
06 eM LaHoOT
KIiNTbKOCTI PeEeUYOBMUHMU

KiINbKICTHBb PEeYOoOBMUHM
3a BIJOMOK Macoww Ta




ob'eMmoM; 06'em pOaHOT
Macu abo KIiNbKOCTI
PeYoBMUHU rai3y.3a H.

V. BIOHOCHY
FYCTWUHY rasy 3 a
IHWKMM Fra3oMm.

4.2 | Bupa:xkenn | MacoBa Ta o6’eMHa | O6yucirosamu MacoBI T a
SI. . yacTKa p03‘—II/IHeHO'1' 06’ 'eMHI (ﬂ n A raasi B)
KUIBKICHOI PCHOBHUHH. YacCcCTKMU PeyoBMUH y
0 CKRIany CYyMilWi;

PO3UMHY

MacoBY HacTKY
enemMmeHTa y cnonyui
3a il dbopmMmynotw; macwu
eneMeHTa B
CKNnNaadHIN PEeYOBMUHI
3 a Moro MacoBOI
4yacTKOIW,; MacoBY
YyacTKY PO34YMUHEHOT
PEYOBMUHMU B PO3YUHI;
Mmacy (06'eM) PO3YUHY
T a PO34YUHHMUKa,;
Macy

PO34YMUHEHOT
PEeYoOBUHMU.

4.3 | Po3B’si3aHH | AlropuT™MHU Yemanosniosamu XIMIYHY
A 3aaa4 3a p03B’}ISaHH${ 3aJgady 34 CbopMyﬂy Pe4dyYyoBUHMU
XIMIMHUMHU P1BHAHHAM PCaK1ll, 3 a Macol, 0 6 ! EMOM
P1IBHAHHAM B1ZIHOCHUU BI/IXEL a 6 0
" EE;?L}I’II;{TPI}ZCYM&?KHH’ KiJ‘IbKiCT.rO PEeYOBMUHMU

peareHTIB abo
NPOAOYKTIB peakxkuyuir.
Obuucnoeamu 3@ PIBHSAHHAM
XIMIYHOT peackKkuir
KiNbKICTb PEUYOBUHM,
Macy

Ta o06'em rai3y (H. Vvy.)
abo KinbKICTHb

pe4dyoBUHMU
peareHTy/npouyKTy




3 a
BiLOMOI KinbKICTI
PEeYoOBUHM, Mac oo,
o6’ emMoM (pnaq rasy)
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1. Le#t XiMiuHUHN €I€MEHT KOHLIEHTPYETHCS 37€0LTBIIONO B HITTAX. 3a €IEKTPOHHOIO
OynoBoro atoma 1s22s22p® 3s?3p®3d34s?  BusHauTe pANOK, y AKOMY BKa3aHO HOTO
MICIIE B MIEPIOANYHIN CHCTEMI XIMIYHHUX €IEMCHTIB:

1) Il mepiox, V rpymna, Toi0BHA MIATPYIIA; 3) I nepiox, V rpyma,
no0OiyHa miarpyna;
2) IV nepion, V rpyna, no6iyHa miarpymna; 4) 1V nepion, V rpyna,

roJIOBHA MATpyma.

2. BuzHauTe ps10K CIOJYK JIUIIE 3 HOHHUM 3B’ SI3KOM :

1) Oy, HBr, NO; 3) H2S, PH3, No;
2) MgO, H,0, KBr ; 4) NaF, KBr, CaO.
3. SIxa pedoBHMHA HE MIJIATAE TiAPOTI3Y Y BOTHOMY PO3UHHI:
1) NaNOs ; 3) FeCls;
2 A|2(SO4)3), 4) K2803.

4. CniBBIAHOLIEHHSAM Mac WOAY Ta PO3YMHHMKA BIJMOBIIHO B I€31H(DIKYIOUOMY
3ac001 «MoJ, po3umH sl 30BHIIIHBOTO 3aCTOCYBAaHHS CIUPTOBUM 5%» €:

1) 5 no 20; 3) 1 no 25;
2) 1 no 19; 4) 2 no 18.
5. BubepiTh peaxilito, 110 He BiI0YBa€ThCA Y BOJHOMY PO3UHHI:
1) Li»,CO; + K,SO4 — ; 3) CaBr; + Na,CO3 —;
2) NaCl + AgN03 - 4) CU(N03)2+ Li,S —

6. Y naniory neperBoperb Caz(PO4), — X — P,Os pedoBuHa X- 11€:
1) HsPO;, ; 3) H4P,07 ;

2) P,Os ; 4) PHs.
7. BubepiTh pe4oBUHY, 3 IKOIO BOJICHb pearye sk OKUCHUK :
1) xm0p; 3) azor;
2) HaTpiil; 4) cipka.

8. PeakTuB, 1110 BUKOPUCTOBYIOTH JUIsl IKICHOTO BU3HAUYEHHS HOHY aMOHIIO:
1) HaTpiit T1APOKCHUT; 3) Kanblii OKCH |
2) apreHTyM XJIOpUJ; 4) pepym HiTpaT.

9. BuzHauTte psiIoK peYOBHH, 110 PEAryr0Th 3 PO30ABICHUM PO3YMHOM CYJIb(aTHOI
KHUCIIOTH:

1) Zn, CuO, Cu(OH),, K,COs; 3) Cu, Zn0O, Zn(OH).,
KNOs3;
2) Cu, ZnO, Zn(OH),, KClI, 4) Zn, CuO, Cu(OH).,

KCI.



10. 3amizo Moxe pearyBaTH 3 pO3YMHOM PEYOBHUHU:
1) Oapiii HiTpaTy; 3) MarHiit XJopumay;
2) po36aBieHoi CyJb(paTHOI KUCIOTH; 4) Hatpiit cynbdary.

11. BuszHauTe TUIl peakilii, [0 € CIUIBHUM JJI aJIKaHiB Ta apeHiB:
1) nerinpyBaHHs; 3) monimMepu3ariis;
2) rigpararis; 4) 3amimieHHs atomiB [imporeny.

12. Tlo3HauTe COMYKY, 3 SIKOIO HE B3a€MO/II€ €THH:
1) rizporex XJaopum; 3) Boja;
2) xJ0p; 4) MeTaH.

13. YHacniok 1ogaBaHHsl HEBIJIOMOI OPTaHIYHOT PEUOBUHU JIO CBIXKEOTPUMAHOTO
ocany kynpyM(Il) rigpokcuny yTBopuBCsl po3uuH OJAKUTHOTO KOJIbOPY. BusHauTte
OpraHiyHy CIOJIYKY:

1) eranans; 3) roKo3a;

2) eTaHou, 4) eTwarerar.

14. BusHauTte peareHr, 3a JI0MOMOTOI0 SIKOTO MOYHA BIIPI3HUTHA MYPAILLIUHY
KHUCJIOTY BiJl OLITOBOI:

1) Harpiif; 3) MarHiit OKCuUJI;

2) MarHii; 4) amiayHUN PO3YUH aprE€HTYM OKCHU]TY.

15. Hacnigkom 3MileHHS €J€KTPOHHOI I'YCTUHU 10 OEH3EHOBOTO Spa B MOJIEKYJII
aHUIIHY €:

1) mocuneHHs: am(pOTEPHUX BIACTUBOCTEM;

2) 3HM)KEHHS KUCIIOTHUX BJIACTUBOCTEH;

3) nocuseHHs! OCHOBHUX BJIAaCTHBOCTEH;

4) nocusaeHHs! KUCTOTHUX BJIACTUBOCTEM.

16. Yactuaku Ne®, Na*, F~ MaroTh oiHaKoOBe:
1) HyKJIOHHE YHKCTIO; 3) IpOTOHHE YKCIIO;

2) 4YUCIIO0 HEUTPOHIB; 4) 3aranbHe YUCIIO €JIEKTPOHIB.

17. BubepiTh peaxiiito, 110 HE BIIOYBAETHCS Y BOJHOMY PO3UMHI:

1) AICl; + AgNO3 —; 3) CuCl; + K;SO4 —;
2) Ca(NO3), + Na,CO3 —; 4) Ba(OH), + MgBr, —
18. Y nmanmrory nepetBopeb  KH,PO, — X —K3PO, peuoBuna X- me:
1) kaumiii rigporeHopTodocdar ; 3) kaumiii qurigporenoptodocdar;
2) kajii oprodocdar ; 4) rizporernoprodocdar.

19. Bubepith hopmyy 10HY, IO YTBOPIOETHCS MPHU CTOIIJICHH] ITUHK OKCUITY 3
HAJTUIIIKOM JIYTY :



1) Zn02 ; 3) [Zn(OH)4] >;
2) [Zn(OH)e]* : 4) Zn?*,

20. Oco6nMBICTIO YTBOPEHHS KOBAJEHTHOI'O 3B SA3KY 3a JIOHOPHO-AaKIIENITOPHUM
MEXAaHI3MOM € Te, ILIO:

1) aumosni cyciAHIX MOJIEKYJI MPUTSTYIOThCS;

2) ycycnibHEHI eJIeKTPOHU PyXalOThCsl B €IEKTPOHHOMY IIPOCTOPI;

3) oluH aTOM HaJa€ CIEKTPOHHY Mapy B CHUIbHE KOPUCTYBaHHS;

4) KO’)KEH aTOM HAJa€ 10 OJTHOMY €JIEKTPOHY B CITUIBHE KOPUCTYBAHHSI.

21. BkaxiTh ClJIb, siIKa MAAETHCSI HE3BOPOTHOMY T1JIPOITI3Y:
1) Hatpiii cynbdar; 3) kaumiit HiTpaT;
2) alroMiHI#N CyIbdi; 4) IUHK XJIOPH/I.

22. YKaxiTh, y IKUX MAaCOBHUX CITIBBITHOIICHHIX TpeOa 3MIIIATH HATPIN XJIOPHUI Ta
BOJY, 100 OTPUMATH PO3YMH 3 MAaCOBOIO YacTkor  codil 10%:

1) 1:100; 3) 1:10;
2) 1:9; 4) 1:20.
23. BubepiTh pedoBHHY, III0 BUKOPUCTOBYIOTH AJIs 1a00paTOPHOTO 100YyBaHHS
XJIOpY :
1) manran (IV) okcun ; 3) HITpaTHA KUCIIOTA;
2) Kamnii xJjopar; 4) xnopHa BojA.

24. [lo3HauTe, IKUM YUHOM J100YBaIOTh HATPIH 1 KaJliid y MPOMHUCIOBOCTI:
1) B momMeHHI1# edi; 3) aTIOMIHOTEPMIEIO;
2) eNeKTPOIII30M PO3ILJIABIB COJICH; 4) BIIHOBJIEHHSM BOJTHEM.

25. BuOepiTh napy pedyoBHH, IIPU B3AEMO/I11 IKMX YTBOPIOETHCS CHITIKAT:
1) SiO,, NaOH; 3) SiO,, C;
2) CaSiOs3, KOH; 4) SiHa, O..

26. BcTaHOBITH CHIOJIYKY, IO 371€01IBIIOTO YTBOPIOETHCS MPU XJIOPYyBaHHI 3-
METUJINIEHTaHY MPHU OCBITJICHHI:
1) 2-x10po-3-MeTHIITICHTaH; 3) 1-x110p0-3-MEeTHIIIICHTaH;
2) 2-X710p0-2-CTUITPOTIaH; 4) 3-MeTII-3-XJI0POIIECHTAH.

27. BKaxiTh CHOJNYKY, IO € 130MepOM OyTaHOIY:
1) eTunonroBa KUCIOTA; 3) IMETUIOBUM €Tep;
2) OyTaHaub; 4) eTUICHTITIKOJIb.

28. BuzHauTe CroayKy, 10 OKUCIIOETHCSI aMOHIAUHUM PO3YMHOM apIeHTYM
(Dokcuny:
1) mpomnaHoH; 3) mpomaHoBa KUCJIOTa;



2) 1-tipomaHoi; 4) nporaHaib.

29. BubepiTh pe4OBUHY, SIKA MMIJISATAE T1APOII3Y:
1) meTuneTanoar; 3) nmpornaHo;
2) OyTaHaub; 4) cTupeH.

30. Jlo sKOTO KJ1acy CIOJIYK HAJICKUTh (eHITaTaHIH:
1) aMiHOKHCIIOTH; 3) ByTJICBOIN;
2) mimiau; 4) HyKICOTUAN.

31.YKaxiTh eIeMEHT 2 Mepioy, 10 BUSBIAE HAWCUIIBHIII MeTaIidH1 BIaCTUBOCTI
1) Bepumiit 3) Hitporen
2) Jlitiit 4) dayop

32.YKkaxiTh THUII 3B’5I3Ky MK aTromMamu y Mosiekym CHy
1) lonnwmit 3) HenonsipHuii KOBaJIGHTHUN
2) IonsipHuil KOBaJIEHTHUMA 4) BonueBui

33.YkaxiTh, AKUH CTYIiHb OKHCHEHHS BUsBIsIE Cl y crioyrykax 3 MeTagaMu

1) +7 3)-1

2) +1 4) +5
34.YxaxiTh GOpMyITy MpOIany

1) CH,4 3) C3Hs

2) CoH; 4) C4Hyo
35.YKaxiTh pe4OBHUHY, 3 IKOIO pearye METaHoJ

1) KOH 3) Cu

2) HCI 4) NaCl

36. Bu3HauTte Ta BKaXKiTh Macy 5 MOJIb CyJIb(aTHOI KUCIIOTH.

37. Busnaure Ta BKaxiTh 00’€M 3,6 T MeTaHy 32 HOPMAJILHUX YMOB.

38. Po3paxyiiTe KUTbKICTh MOJIEKYJ, 1110 MICTATHCS Y 10 T HITpaTHOT KUCTIOTH.

39. Ckinbku atomiB ['i1poreny MicTUThCA y 3 1 CIPKOBOJIHIO, H.Y.?

40. Buznaute macy 4 1 aMOHIaKy, H.Y.

41. Po3paxyiite MmacoBy yactky NaCl y po3uuHi, 110 yTBOpHUBCS IpU po3uynHEeHH1 20
r coniy 150 M Boau.

42. Buznaute 00’eMHy yacTKy a3oty B 100 i1 cyMilli, sika TAKOXX MICTUTh S J1 KUCHIO
ta 10 1 Byriekucaoro rasy.

43. 3uaiiaite macy KI, mo mictutbes y 20 rpamax 15% po3uuny 1i€i CoJIyKu.

44. Sxy macy docdhopy norpiOHO cramuTH, 1100 orpumatu ¢ocdop (V) oxcua
macoro 7,1 r?



45. Sxuii 00’eM BOJIHIO BUIUIMTBHCS 32 HOPMAJIbHUX YMOB, SIKIIO PO3YMHHUTH

anmoMiHii Macoro 10,8 Ty HAJUIMIIKY COJITHOT KUCTIOTH?

46. HanuiriTe, 110 yTBOPIOETHCS IPU OKMCHEHH1 OyTaHaITIo.

47. 3anunniTh SKICHY peakIlito Ha 6araToaToMHI1 CITUPTH.

48. 3anuuIiTh peakuito ecrepudikailii Mix IiIiIepoioM Ta TPboMa MOJIEKYJIaMU
CTEapUHOBOI KUCJIOTH.

49. HanumiiTe peakilito JIy>KHOTO T1APOJIi3y TpruoieaTy IiileprHy.

50. 3anumiTh peakiiito TiApoi3y NPONUIeTaHOaTY.

51. HamumiTe, 110 yTBOPIOETHCS IIPU OKMCHEHH1 €TaHOIY.

52. HaBeniThb AKICHY PEaKIIO Ha alIbJETIIHY TPYIy.

53. HanuiiriTe peakiito KUCIOTHOTO T1APOIII3Y TpUCTeapary Iiilepuny.

54. 3anumiiTh peakilito HITPYBaHHS [IILEPOITY.

55. HanmumniTe peaxiiiro B3aeMO/ii aHUIIHY 3 OPOMHOIO BOJIOKO.
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Honmarok 1
3pa3ok 3aBIaHHS

Biner Ne 1
1. YkaxiTh eIleMeHT 2 Mepiojy, 10 BUSBIISE HAUCHIIBHIII METaJldH1 BIIACTUBOCTI
A. bepuiii
b. Jlitix
B. Hitporen
I'. ®ayop

2. YKaxiTh THII 3B’ 513Ky MK aromaMu y MoJiekyimi CHy
A. lonaun
b. IlonsapHuii KOBAJICHTHUI
B. Henossspauii KOBaJeHTHUI
I'. BonueBuii

3. YkaxiTh, sKuii cTyniHb okucHeHHs BusBisie Cl y cionykax 3 MmeTanamMu
A.+7
b. +1
B.-1
I'.+5

4. YkaxiTh (opMyiy NponaHy
A. CHy
b. CoHy
B. CsHs
I. C4H10

5. YKaxiTh peuOBUHY, 3 SIKOIO pearye MeTaHoJ
A. KOH
b. HCI1
B. Cu
I'. NaCl

6. Hamumiite, 1110 yTBOPIOETHCS TIPU OKMUCHEHH1 OyTaHAaIIo.

/. BuzHauTe Ta BKaXiTh Macy 5 MOJIb CyJb(aTHOT KUCIIOTH.



Jonatok 2

Hara:
JUCT BIINOBIJAEN
IM’SA ABITYPIEHTA BAPIAHT Ne
Hapaiite BinnmoBiai Ha TecTOBi 3aBIaHHA
A b B r

B WIN |-

Hapajite kopoTky BiamoBiab Ha 3amutaHHsa (OyIpb JIacka, MUILIITH JAPYKOBAHUMU

JTEpaMu)

6.

OLIHIOBAHHA:

3aBaanns 1-5
(KiIbKIiCTH 0aJ1iB)

3aBaanus 6,7
(kiIbKiCcTH 0aJ1iB)

CymapHa ouinka

IIIb ex3amenaropa

IMignuc




