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JOPOTI JECATURJIACHUKHU I JECATURJACHUIII!

et minpyyHuK mIpus3HaYeHUH /1A BUBUEHHA XiMmil Ha cTaHIZapTHOMY
piBHi. Ik 3a3HaueHO B HaBYaAJbHill mporpami, Mera HaBYaHHS Ximii Ha
IIbOMY PiBHi moJisgrae B 3abeslleueHHi 3araJbHOOCBITHBOI HiATOTOBKU 3
mpeaMeTa, 10 mepeabavae BMiHHSA IMOSCHIOBATH XiMmiuHi aABuia, pobutu
OOT'pYHTOBaHI BUCHOBKHW NIpPO HUX, YCBiAOMJIIOBATU BIJIMB HAYKU I TeX-
HOJIOTiflI Ha 3MiHYy MaTepiaJibHOTO, iIHTEJEeKTyaJbHOTO I KYJBTYPHOTO
cepeaIoOBUIII.

11106 cupusaTu BaM y JOCATHEHHI Iiel MeTu, OyJjia oOpaHa TaKa CTPYKTY-
pa migpyuHuka: ingopmMaiiiiina 1oBigka — TexkcT maparpacga — cTopiHka
MPUPOIOTOCTITHUKA — CTOPIiHKA epyINTAa — CTHUCJO IIPO OCHOBHE — 3HA-
€MO, PO3yMi€MO — 3aCTOCOBYEMO.

HaBuanbHuUiT MaTepiaj, IO y3rOAKYETHCA 31 3MiCTOM IporpamMu AJIs
piBHA cTaHIAPTy, POSKPUTO B OCHOBHOMY TeKcTi maparpadis. [na kparro-
ro OopieHTyBaHHsA Hmaparpadu moaijieHo Ha okpeMi nyHKTU. IIpaBuia, Bu-
3HAUYEHHS, HOBI IIOHATTS I TEPMiHM BUIiJI€HO KOJHOPOM.

Aximo gyis po3yMiHHSA OCHOBHOTO MaTepiany maparpada HeobXigHo
OTpUMAaTH HOBi I IpuUTragaTu IIollepeaHbO 3aCBOEHI BiJoMoCTi, TO ToAl IIa-
parpad pO3TmOUYMHAETHCA PYOPUKOIO «IH@opmayiiina 0ogidka», y AKii
CTHCJIO TIOAAHO iH(opMAaIlilo, BUBUEHY BAMU B OCHOBHIM IITKOJi, a TAKOMXK
MaTepiaJi, 110 He YBIiHIIIOB y mporpaMmy, ajae 0e3 HbOro BajKKO Oye omany-
BaTHU MaTepiaJ mOTOYHOro maparpada.

HomaTkoBYy (He 000B’sIBKOBY JJIsI OIIPAITIOBaHHA) iH(GopMaIiio, mo pos-
IIIUPIOE Ta JOIIOBHIOE OCHOBHU Y HAaBUAJILHUI MaTepiaj, yMillleHo B pyopHIri
«Cmopinka epyduma» . O3HalioMJIeHHS 3 MaTepiagoM Iiiei pyOpuKu cupu-
ATUMe PO3BUTKY BaIllOr0 HaBUaJbHO-IIi3HABAJILHOTO iHTEpecy A0 Ximii.

Pyopura «Ximia — ye smcumms: cmopiHka npupododocaidHurxa» Mic-
TUTL 3aBIaHHsd, BUKOHYIOUM SAKi BM OyaeTe PO3BUBATH AOCIiTHUIIBKIL
BMiHHS, eKCIIepUMEHTAJIBHUM IIIJIAX0M 3400yBaTH I 3aKpimJloBaTH HOBIi
3HAHHI.

«Biozpagiuna 006i0xa» MiCTUTHL KOPOTKi BiJOMOCTi PO KUTTA i Ha-
YKOBY JIifIJIBHICTh BUZATHUX YUEHUX-XiMiKiB.

Y py6puri «Cmucsio npo ocHO8He» KiTbKOMa pPeUeHHAMHU y3araJbHEeHO
OCHOBHUU 3MicT maparpada.

Y pybpuni «3naemo, po3ymiemo» BMIiIleHO 3alIUTAHHA, CKJIALEHI 3
IOTPUMAHHAM [Iep:KaBHUX BUMOT OO0 OUiKYyBaHHX pe3yJbTATiB Balroi
HaBUYAJIBHOI AisgJIbHOCTI.
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3anuTaHH i3 31pOUYKO0IO € HEOO0B’ A3KOBUMMU I CTOCYIOTHCSA TOLATKOBO-
ro marepiany pyopuku «Cmopinka epyduma».

Y pybpuni «3acmocogyemo» 3ampOIOHOBAHO 3aBJAHHA AJA IUCHMO-
BOT'0 BUKOHAHHSA, 1[0 HOTPEOYIOTh MPAKTUYHOrO BUKOPUCTAHHA HAOYTUX
3HAHb V CTAHIAPTHUX, 3MiHEHUX UM HOBUX YMOBaX, TBOPUOTO IiIXOay A0
ix 3acToCcyBaHHA.

3aBmaHHsdA, IO HO3HAUEHi 3ipOuKoi0, He € O0OB’3KOBHUMH M OJA iX
po3B’sA3aHHA MOTPiOHO OIpAaITIOBATH AOJATKOBUM MaTepian 3i «Cmopinku
epyduma» abo MOBiAKOBOI riTepaTypu.

VYceminrHoMmy HaBUaHHIO CIPUATUMYTHL HABUYKM I'PYIIOBOI HaBUAJHHOL
IifgIbHOCTI, AKi BU BHOCKOHAIIOBATHMETE HA YPoKax. [JId ITbOro A0 TEKCTY
naparpadis BKJIIoueHO pyopury «Ilonpauyriime epynamu».

Bu zaB:xau 3MoixeTe caMOCTiiiHO 3100y TH 3HAHHA, CKOPUCTABIIINUCH J0-
ITaTKOBUMU JAsKepesaMu in(opMmaiiii, Ha SKi Bac 3opieHTye pyOpuka «IIpa-
UrEMO 3 medillHumu Oxcepesramuy.

Haa kpamioro cupuiiMaHHSA Ta PO3YMiHHA HABYAJIBHOTO MAaTepiay
B TeKCT maparpadiB yMmilleHo MaJIOHKH, CXeMU, TaOJUIli, BUKOPUCTAHO
mipudTOBi BUAIIeHHA.

CucTeMaTHUYHO IIPAIIOIOYN 3 TeKCTOM IipyYHNKAa, BUKOHYIOUHN 3a3Ha-
YeHi B HbOMY 3aBJIaHHA 1 BIpaBU, IiIKABJIAYNCH AOJATKOBOIO HAaBUYAJIbHO-
nisHaBaJbHOIO iH()OpMaIliero, B HEOAMiHHO JOCATHETE YCIIiXiB Y BUBUEHHI
OPTaHIYHUX CHOJYK. 34 301/IbIIeHHs e()eKTUBHOCTI BaIroi caMoCcTiHHOI
po6OoTH B MiAPYUYHUKY BMileHO «IIpedmemHuil nOKAM YUK » .

Y JJo0damkax HaBeNeHO BiATIOBiAl 10 PO3PaXyHKOBUX 3a/ayd Ta OPi€H-
TOBHI TeM: HABYAJLHUX MPOEKTiB, IO CTAHOBJATH OMHY 31 CKJIaJOBUX
IPaKTHUYHOI YacTuHY mporpamu 3 Ximii g 10 kaacy. Bu mokeTe obupaTu
IIPOEKTH i3 I[OT'0 CHUCKY UM ITPOIIOHYBATH I BUKOHYBATHU BJIACHI ITPOEKTHU
abo Ti, Ipo AKi fifeThCcsa B pyOpUKaX HiApyUHNKA.

Bascaro eaam 6i0minHux ycnixie y 6ueieHHi ximii!
Asmopka
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ITOBTOPEHHS NOYATKOBMX MOHSITH
MPO OPraHiyHI PeYOBHHM

IHpopMaLiHa AOBIAKA

#. OpraHiyHi pe4oBuHU — Lie cnonykn KapboHy 3 enemeHTamm-opraHoreHamm (Figpo-
reHom, OkcureHom, HitporeHom, ranoreHamu Ta 4eSKMMU iHLWInMMn), Hanpuknapg: C;Hs,
C,H;OH, C4HsNO,, CH;Cl. BuHATOK CTaHOBUTb HEBENUKA KiNbKiCTb cnonyk Kap6oHy,
L0 BUSIBNSIOTb BAACTUBOCTI HEOPraHiyHMX pevyoBuH. Bam i cnonykn Bioomi: Hanpu-
knapn, syrnekucnuin ras CO,, yagHuin ras CO, kapboHaTHa kucnota H,CO,, il cepeHi
Ta K1cni coni.

# OpraHiyHi pe4oBUHN MaloTb 34e6iNbLOro MoneKynapHy 6yposy. Lium nosicHio-
I0TbCH TaKi Pi3NYHI BIaCTUBOCTI OPraHivHMX PEYOBUH, 9K HEBUCOKI TeMnepaTtypu nias-
JNIEHHS | KUMIHHS.

# KoBaneHTHUI 3B’A30K — OCHOBHWI B, XiMIYHOIO 3B’A3KY B MOJIEKYNAX OPraHidHmX
CMOJyK.

A KinbkicHUN Ta SAKICHWIA cKNag, MOMEKynu BigoOGpaxae MoJiekynapHa (emMmnipudHa)
dopmyna.

4 EnektponiTMyHa gucouiauis — Le posnam, Pe4yoBuH 3 MOHHNM | KOBJIEHTHUM CUSIbHO
NONSIPHUM 3B’A3KaM1 HA MOHW BHACMIAOK BMAUBY MOASIPHOINO PO34MHHMKA (BOAM) YU B
pO3Mnasi.

#. HeopraHiyHi, a Takox opraHiyHi KUCNOTWN Y BOAi ANCOLIiIOIOTL Ha KaTioHw FigporeHy H*
" @HIOHWN KNCNOTHUX 3aNLLKIB. HasBHICTb KaTioHiB MNigporeny (KMCNOTHOro cepenoBu-
a) B PO34MHi MOXHA BUSIBUTU iHAMKATOPaAMW: NakMyC i METUIOBUIA OPAHXEBUIA Ha-
OyBalOTb YEPBOHOIO KOJIbOPY.

ITeit maparpad gomoMo:ke BaM HpHUTaJaTH I aKTyadidyBaTu 30epeskeHi
B IOBTOTPUBAJIi# maM’ATi TOYaTKOBI MOHATTS PO OpraHiuHi peuoBuuu. Barie
O3HAMOMJIEHHSA 3 HUMU posmnouajsioca B 9 Kiaci 38 gyznesodnis. 1le uucienHa
rpylia peuYoBWH, MOJIEKYJIN AKUX CKJIQMAI0ThCS 3 aTOMIiB JBOX XiMiUHUX eJie-
mentiB — Kap6ony i I'izporeny. Po3pisHaioTh HacuueHi (HaOpuKJIal, eTaH)

Ta HeHacu4YeHi (HalrpukJjam, eTeH, eTUH) ByTJIeBOIHi.

OpraHiuHi peyoBUHH CX0KOI'0 CKJIAAY, OYA0BU i BIacTHBOCTEHN 00’ € THYIOTE

B OJITUH 20MOI02i4HULL pAO.

. Tomoaoriunmii pag — 11e psl, Y AKOMY KOKHUN HACTYIHUU YJIeH Bif- '

pisHsAeTHCA Bif momepeHBOTO Ha rpymy atromiB CH,, AKy Ha3UBaIOTH TO-
-, MOJIOTiUHA Pi3HUILA.

IIpuragaTtu Ha3Bu Ta GOPMYJIU AECATHU YJIEHIB I'OMOJIOTIUHOTO PAAY HACH-

YeHUX BYTJIEBOAHIB (aJKaHiB) BaM JAoIIOMOsKe Tabsmida 1, 1o Ha cTopiHi 8.
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Tabauusa 1
FoMonoriyHnii paa HaCUYEeHUX BYrnNeBOaHIB
HasBa M?f:xn;zr;"a HaniecTpykTtypHa dpopmyna
MeTaH CH, CH,
ETtaH C,H; CH;—CH,
MponaH C;H, CH;—CH,—CH,
BytaH C,Hyo CH;—CH,—CH,—CH,
MeHTaH CsHys CH;—CH,—CH,—CH,—CH,
lekcaH CsHis CH;—CH,—CH,—CH,—CH,—CHj,
FentaH C,Hie CH;—CH,—CH,—CH,—CH,—CH,—CH,
OkTaH CgHig CH;—CH,—CH,—CH,—CH,—CH,—CH,—CH;,
HoHaH CoHyo CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH;,
JexaH CoHos CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,

Y Mojerynax HacMUYEHWX BYTJIEBOAHIB MaKCHMAaJIbHO BUKOPUWCTAaHI Ba-
JeHTHiI mMoxkauBocTi aromis KapOoHy nas cmoaydyeHHsa 3 aromamu Iigpore-
HY, a Misk 1BoMa atomamu Kap6oHy icHye Julile OAUH KOBAJEHTHUHN 3B’ I30K.
Bin yTBOpeHuii ogHi€0 CIIIJILHOIO TapoIo eJIEKTPOHIB, HAIIPUKJIA:

i 3L
C,H; H—C—C—H H:C:CIH
§ L

Y MoJleKysax HeHACHUYEHWX BYTJIEBOIHIB YOTUPUBAJIEHTHUI CTAH aTOMiB
Kapbony mocAraerncs 3aBOAKM TOMY, IO MiK ABOMAa CYCiZHIMM aToMaMu
Kapbouy yTBOpIioeThCA ABa a00 Tpu 3B’ ABKHU, AK B €TEHY:

H\ /H H., oH
C,H, £=C cuc
e b H H
YU eTUHY:
C.H, H—C=C—H H:C::C:H

Posrinamyra BigmimmicTs xiMmiunux 38’a3kiB aTromiB KapOGoHy 3yMoBJIIOE
pisHi XiMiuHi BJIACTMBOCTI eTaHy 1 eTeHY SK IIPEICTAaBHUKIB HACMYEHUX i He-
HaCUYeHUX BYTJIEBOJHIB.

ITpuragaiimo, 1110 HacyeHi ByTrJIeBOAHI (aJIKaHM) HEe BCTYIIAIOTh Y peakIlii
IpUENHAHHA, IM BJIaCTUBI peakuyii 3amMiujeHHa:

CH, + Cl, -» CH,Cl + HCI.
XJIOPOMETaH

Ins HeHacUUYeHUX BYTJIEBOIHIB, HABIAKMU, XapaKTepHi peakuyii npuedHaH-

Hs, HATIPUKJIAI:
C,H, + HC1 - C,H,Cl;
XJIOpOEeTaH
C,H, + 2H, —» C,H,.
eTaH

FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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Hacwuueni i1 HeHacuYeHi ByryeBOJHI MalOTh CIiJIbHY BJIACTUBICTH — 20PiH-
HA, a00 noéne okucHenHa. [IpogyKTaMu TOpiHHA € BYTJIEKUCIHWH ras3 i Boaa,
a B HaBKOJIUIIIHE CepeJOBUIIle BUALIAETHCA 3HAUHA KiJIbKIiCTh TENJIOTH!:

CH, + 20, — CO,T + 2H,0; AH =-802,6 x]lx

2C,H, + 50, — 4CO,T + 2H,0;  AH =-2600 x]]x

. YHacHiJOK IOBHOTO OKMCHEHHS (TOPiHHA) BYIJeBOAHIB yTBOPIOIOTHLCSA '
. BYIJIEKUCJWH ras, BoJa i BUAIJIAETHCA 3HAUYHA KiJTbKiCTDh TEILJIOTH.

OKCUTEHOBMICHI OPTAHIYHI PEHOBUHM. fk1mo B MoJIeKyJIi opra-
HiuHOI peuoBUHU, KpiMm aTromiB Kapbony i ['izporeny, € ogux uu 6ijbIlle aTOMiB
OKcuUreHy, To TaKa pPeYOBMHA HAJEKUTh MO0 OKCUT€HOBMICHMX OpPTaHiuYHMX
PeYOBUH.

S ERERL L LR ERERLERERE TLovupmfonm Yynams

1. Mpurapante Bigomi BaMm 3 9 knacy GOPMyIM OKCUIEHOBMICHUX PEYOBUH. :
HakpecniTb y 30wmnTi TabnMLO 3a 3pa3KoM i 3amnoBHITb iT HeoOXigHOoW iHdOop- -
MaLj€lo NPO METAHON, ETAHON, MiLEepPOos N eTaHOBY KUCNOTY. :

HasBa dopmynu
pe40BUHN MonekynsipHa CTpyKTypHa HaniBcTpyKkTypHa

2. lMepecBia4viThCH, WO CTPYKTYPHI GOPMYNN BCiX LIMX PEYOBUH MICTATb Fiapo- -
KcunbHi rpynn —OH. :
ITopiBHIOIOUM CTPYKTYPHI (hOPMYJIM METaHOJIy, €TaHOJNY U TJIIepoJry 3i
CKJIAZOM BiJIIOBiZHOTO HACHMUYEHOIO BYIJIEBOAHIO, MOYKHA TiATH BUCHOBKY,
110 B METaHOJIY I eTaHOoJy rigpokcuabHa rpyna —OH samimniye ogun 3 aToMiB
Tigporeny B MOJEKYJIi BiADOBiZHOTO ajiKaHy. ¥ IVIIIEPOJY TiAPOKCUJIbHUX
rpyn — Tpu, Tomy i aromiB I'izporeny Ha Tpu MeHIIIe, HijK Y TPONHAHY.

IIpomoB:KUBIIIM MOPiBHAHHA, BUABUMO BiIMiHHOCTI y (pisMUHUX BJIACTU-
BOCTSX HACUUYEHUX BYTJIeBOAHIB i cnupTtiB. MeTaH, eran — rasm 0e3 3amaxy
¥ moraHo po3unHHi ¥ Boai. Meranous i eTaHon — pigmHu 3i cnerudiyHauM 3a-
IaxoM, moOpe PO3UMHHI y BoAi. Y:KMBaHHA IIUX PEUYOBUH HABiTh Y HEBEJIUKIN
KiJTbKOCTI € HeOe3MmeuHuM JJIs 3M0POB’ A JIIOANHY i 3TyOHO BILJIMBAE Ha ii opra-
miszm. ITam’araiiTe mpo 1e 3aBxK AU i1 6eperxiTs cBoe 340p0oB’ !

I'pyny atomiB —OH HasuBaioTh xapaxmepucmuurnow (QYHKYioOHAIbHOW)
2pYynor OKCUTeHOBMIiCHUX PeuoBUH — cuupTiB. HaaBHIiCTS 1miel rpynu aTomiB
Yy CKJaJi MOJIEKYJ MeTaHOJy, eTaHOJNY ¥ TJIIepoJly CBiAUYUTH PO Te, IO IIi
PEYOBMHU HAJIEKATh A0 KJIACY CNUPMIiE.

ETAHOBA KUCJIOTA. HeBunagkoBo Apyre CJI0BO B Ha3Bi Ifiel opraHiu-
HOI OKCHUTEeHOBMIiCHOI peYOBMHU, ITIO [AicTajia Ha3By Bim eramy (y ii moaexryJi
Tesk aBa atromu Kapbony), — «Kucsgora». [logibHO 10 HEOpPraHiUYHMX KUCJIOT
Yy BOOHOMY PO3UYMHiI BOHaA AMCOIlitoe Ha KaTioH I'igporeHy i aHiOH KHCJIOT-
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HOTO 3aauIiliKy. Oco0JIUBICTh MOJATAE B TOMY, IIIO 3a HAABHOCTI B MOJEKYJIi
€TaHOBOI KHCJIOTH YOTUPHOX aToMiB l'igporeHy BHACIiLOK €JIeKTPOJiTUYHOL
nucoiltiarii yrBopioeTheda autie ogquH KaTion ['izporeny H*. Ile BigOyBaeThcs
3a TaKOI0 CXEMOIO:
CH,COOH £ CH,COO + H*
IlopiBHAMNTE 3 €JIEKTPOJIITHYHOIO AUCOITIiAIII€I0 HITPATHOI KUCJIOTHU:
HNO, 2 H'+ NO;

N.anouiauiﬁ €TaHOBOl KUCJOTU 3 YTBOPEHHAM KaTioHiB I'imzporeny —
OJHA 3i CIiJIBbHUX il BJIaCTUBOCTEH 3 HEOPTAaHIUYHUMHU KUCJIOTaMU. :
3a cTymeHeM eJIeKTPOJIITUYHOI AUCoIliallii eTaHOBa KUCJIOTA HAJNEKUTDH .
IO CJAOKMX eJeKTPOJIiTiB, BCTYIIa€ B PEaKI[ilo 3 aKTUBHUMHU MeTaJaMu, :
OKCHJAMH METATIUHNX eJeMeHTiB, JyraMu, COISIMHU THUX KUCJIOT, CTY- -
MiHb eJIEKTPOJITHYHOI A1coIialii SKuX MeHIITNHi, HixK y Hel.

TLOV\‘PM*OW LPYMM ..................................................... .

1. MNoBTOPITb BNACTUBOCTI eTAHOBOI KUC/IOTU | CKNaAiTh MONEKYNSAPHI PIBHAHHS
peakLiin MiXk eTaHOBOIO KMCNOTOO 1: @) MarHiem; 0) kanbLjin OKCUAOM; B) Kanii
rigpoKCUAOM; ) HaTpili kKapboHATOM. .

2. Cknagitb NOBHI 1 CKOPOYEHi MOHHI PIBHAHHSA peakwii B) i r).
HITPOI'EHOBMICHI OPTAHIYHI PEYOBMHMN. ¥ 1150 TPYITy 00’ €IHYIOTH OP-
TaHivYHi PEYOBUHM, MOJIEKYJIN AKX MicTATE aTromu HiTporeny. JKuTTeBo BasKIMBU-
MU HiTPOTEHOBMiCHMMU PEYOBMHAMY € aMiHOKUCJIOTH — 0e3 HX HEMOXKJIVBE icHY-
BaHHA 01IKOBUX MoJieKyJ1. HaBemeHa cTpyKTypHA (hopMyJia aMiHOETAHOBOI KUCJIOTH

(|JH2— COOH
NH,

JOIIOMOJKE BaM IPUTaJaTH 0COOJMBOCTI cKkaany ii mosmekyau. Ha Bigminy Bin
CIIUPTIB UM €TAaHOBOI KMCJIOTH, Il PEeUYOBMHA MAa€ IBi XapaKTEePUCTUUYHI I'py-
mu — KapooxkcuarHy —COOH i aminorpymy —NH,.

3ACTOCYBAHHSA OPTAHIYHMX PEYOBHNH. BennuesHa KinbKicTb BULIB
OpraHisMmis, a I11e B pas3u OijIbIIe MpeACcTABHIKIB KOKHOT0 BUAY TBaPUH HACEIAIOTD
Hallly ILIaHeTy. JKUBIATHLCSA BOHM OiIKaMu, JKHMpaMH, BYIVIeBOJaMM, iXHi Tijia
CKJIQIaIOThCA 3 OpraniuHmnx peuoBuH. Ile € cBiqueHHAM poJIi I MPpUBHAUEHHA Opra-
HiYHIX PeUOBUH y IpupoIi. KopucHi KonaanHu — IpupoaHuii ra3, Hadra, KaM’ sHe
BYTL/LIIA — MiCTATBH y CBOEMY CKJIaJli OpPraHiuHi peYoBHHM. [X 3aCTOCOBYIOTH AK CH-
POBUHY [JIsT BUPOOHUIITBA iHIITNX PEYOBUH, a TAKOK TEILJIOBOI Ta CBiTJIOBOI eHeprii.
JIromcTBO HE 0OMEIKYETHCS BUKOPHUC-

- Tpuragante 3 9 knacy M HaBeAiTb  TaHHAM OPraHiYHMX PEYOBHH, II[0 € B
d}‘ MpVKNaau 3acTOCYBaHHs OPraHivHUX  ppppoxi. HaykoBa CHLIBHOTA MPAILIOE
PEHOBUH. HaJl CTBOPEHHAM PEYOBUH, BIiICYTHIX y
OPUPOIi, i JocArae B IILOMY HaIPSIMi Be-

i Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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aukux yemixis. Hanpukiaan, B IHCTUTYTI XiMil BUCOKOMOJIEKYJISAPHUX CIIOJIYK
y 1965 p. mig xepisauiireom T. E. JIimaToBoi posmouanucsh JOCTiIKeHH 3 BU-
POOHUIITBA Ta BUBUEHHS BJACTUBOCTEH ITOJiMEpPiB MEeIUUYHOTO IPU3HAUEHHS.
3aBOAKY JOCATHEHHAM YKpaiHChKOI HayKOBOI CIIJIBHOTH JIiKapi momomara-
IOTH 0araThboM ITaIlieHTaM OLyKyBaTH.

:. ..................................................... TLOV\,POUA(O[ZJ/V\,Q, Z'PY

[0 HacTynHOro ypoky niaroTynTe Bif, KOXHOI Masoi HaB4anbHOI FPYNn KOPOTKY
npe3eHTauilo Npo 3acCTOCYBaHHS PEYOBWH, LLO HanexaTb A0 OAHiIel 3 rpyn -
OpraHiYyHMX PEYOBUH. :

Zwaemo, posymiemo

HasBiTb BiZOMIi BaM BYrneBOAHi, OKCUIE€HOBMICHIi, HITPDOFrE€HOBMICHI PEYOBUHU Ta IXHi
dopmynu.

a Hasepnitb skomora Ginblue Npuknagis BUKOPUCTaHHS BiOMUX BaM OPraHiyHUX peyo-
BUH.

Y yomy nongarae OCHOBHA BiAMIHHICTb XiMiYHMX BNACTUBOCTEN HACUYEHNX BYIIEBOAHIB
BiJ, HEHACUYEeHUX?

g’ OnunwiTh XiMiYHI BNIACTUBOCTI ETAHOBOT KNCOTU.
m OOGr'pyHTYITE POJSib OPraHivHNX CMOMYK Y XUBIA NPMPO4,.
‘:’ CxapakTepusyiTe BNANB METAHOJY 1 eTaHONY Ha 300POB’A MIOANHM.

m Y nepeniky dopmyn: C;Hg, C;H5(OH),4, C,H;OH, C,Hg, CH;NH,, NH,CH,COOH...
A HanmeHwe dopmyn BYrneBoaHiB
B HalimeHLLe GOpPMYN HITPOreHOBMICHMX PEYOBUH
B dopMys HITPOreHOBMICHUX 1 OKCUTEHOBMICHUX PEYOBUWH MOPIBHY
I dopmynn OKCUreHOBMICHUX PEYOBUH BiOCYTHI
a YcTaHoBITb BiANOBIAHICTE MiXX GOPMYSIOI0 PEYOBUHU Ta FPYMNO0 OPraHivHMX CroyK.

bopwmyna pyna opraHiyHnx crionyk
1CH, A xap6oHoBa k1ucnoTa

2 C,Hq B HacunyeHun ByrnesogeHb

3 CH,COOH B amiHOokucnoTa

4 NH,CH,COOH I HeHacn4eHn ByrneBoaeHb

J BUCOKOMOJEKYIsipHa Crosyka

3’sicyliTe, 3a KO 03HAKOIO YKNaAeHi psaav a), 6), B) i noaanTe [0 KOXHOMO 3 HAX Bnac-
HUM NpukKnaga;

a) MeTaH, NpornaH, NeHTaH,...
6) meTaHon, rniueposn, eTaHoBa KUCHOTa, ...
B) aMoHiak, remornobiH, amiHoeTaHOBa KUCNOTA,...

3acToCcoByO4M 3aKOH OO’EMHUX BiOHOLWIEHb rasiB, PO3B’AXiTb YCHO 3ajauyy: «AKui
06’eM BOOHIO 3HAA00OUTLCS AN NePeTBOPEHHS eTuHy 06’emom 100 N Ha HacuyeHuin
BYI1EBOAEHL?». (HKLLO BCi BMMipK 3p00neHo 3a 04HaKOBMX YMOB.)

i )
MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTY | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



Mema 1

T~ f .r < P)
[EQ0l &Y/ A0
OIS EE 7%
CrION YK

Y Wi Temi B gisHaerecs npo:

Teopito 6yA0BU OPraHiYHNUX PEYOBUH;

ABULLLE iBOMeEPIT 11 i3oMepu;

3a/1eXXHICTb BNACTUBOCTEN PEYOBUH Bif, cknamay i XiMiyHOT Oy 40BM MONEKYIT;
KnacndikaLiio OpraHiyHUX CAOyK.

L 2R R R 4

Micnsa 3acBOEHHS MaTepiany TeMun B 3MOXeTe:

4 PO3PIi3HATN OpraHivyHi Crios1yKuy Pi3HNX K1aciB 3a IKICHUM CK1340M;

4+ po3B’a3yBaTtu 3agayi Ha BUBELEHHS] MOJIEKYJISIPHOI (pOPMYsiv PEHOBUHU 38 MacoBUMU
4acTKkaMy eJIeMeHTIB, 06rDyHTOBYOYM 06paHuii crocib po3B’a3aHHS;

4 BUCJIOBJIIOBaTU CYLAXXEHHS [P0 3HA4YE€HHS Teopii OyA0BM OpraHiyHVX CroJyK AJisl PO3-
BUTKY OpPraHi4Hoi Ximii;

4+ po6muTHU BUCHOBKM PO 6araTOMaHITHICTb OPraHidHuX CrioaykK Ha OCHOBI TEOPIi XiMiYHOT
6yn0Bu.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHrKa B Mepexi IHTepHeT mae
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| Teopist OyAOBM
82 opraHiuHMx crioayk

IHpopMaLiiHa AOBIAKA

#. ICHYIOTb Pi3Hi POPMM HAYKOBUX 3HAHb, 30KPEMa haKTW, NOHATTS, TEOPIl.

4 dakTn — ue peanbHi NoAii Y1 KOHKPETHI XapakTepPUCTKKM, AOCTOBIPHI AaHi, BCTAHOB-
JIeHi y NPOLLECi HAYKOBOTO Mi3HaHHY.

# MoHaTTa € y3arajbHEeHOo AYMKOIO MPO Tifa, PeYOBUHU, SBULLIA TOLLIO, L0 BUHUKAE
Ha nigcTaBi 6araTbox akTiB.

# Teopia — Le 0OrpyHTOBAHE i CNPUINHATE HAYKOBOIO CMifIbHOTOK HAYKOBE 3HaHHS,
L0 OMNUCYE 1 NOSICHIOE GAaKTN, BUKOHYE PYHKLIO nepeabavyeHHs Ta iHWi BaXIMBI ong
HayKn OYHKLLT.

Ax 6aunmo 3 iHm(opmartiiinoi KoBiAKM, Teopia — O6iabII po3BUHEHA I 0-
CKOoHaJIa (hopMa HaYKOBUX 3HAHb, HisK GakTy i moHATTA. OgJHAK TEopilo He
MO’KHAa BBaKaTH IIOBHICTIO 3aBEPIIIEHOI0 CTPYKTYPOoio. SIK mpaBuiio, HOBi (hak-
TH Ta BiIKPUTTS JOIOBHIOIOTL i PO3IINPIOIOTE TeOPito, a OyBae i Tak, IO OO-
BOISATH il HECIIPOMOYKHICTD 1 XMOHICTS.

DakTH CAYTIYIOTh IMiATPYHTAM IAJA CTBOpeHHs Teopii. CBoeo ueproro,
y Teopii (akTM B3HAXOAATH MHOACHEHHs. TaKmM 4YMHOM, (aKTH U Teopisa
B3a€MO3B’A3aHi, HeBiAAiNbHI omHe Big oguoro. I1lo 1e miticHO Tak, Bac mepe-
KOHA€ Teopis OyJ0BU OPraHiuYHUX CHOJIYK.

KOPOTKI ICTOPUYHI BITOMOCTI IIPO ITEPEJYMOBU CTBOPEH-
HsI TEOPII BYJIOBM OPTAHIYHMX CITIOJIVE. Do Onekcanzpa Muxaiiro-
BuYa ByTiiepoBa OyI0BY OpraHiYHMX CIIOJIYK He PO3TJIALANN IK YiTKO BU3HA-
YyeHy i Taky, IO MO:Ke OyTH BCTAHOBJIEHA AOCHiAHUM ILIaxoM. Tomy omHii
i Tifi camili peuoBMHI MOTJIM IpHMONCYBaTu KijgbKa (opmys. IlpeacraBHUKU
BUEHOI CHiJIbHOTU BiIKPUBAIU PEUYOBUHU 3 OMHAKOBUM KiJMbKicCHUM i AKicHUM
CKJIaJIOM, aJie BIAMiHHMMM BJIACTUBOCTAMU. IIpUUMHY IIHOTO Ta iHIINX ABUII]
Io 60-x poki XIX cT. He MaJu HaYKOBOTO MosicHeHHs. ToMy B HayIli Haspiia
moTpeba y CTBOpPeHHI Teopii, AKa 60 MOsICHIOBAJIA CKJIAJ i BJIaCTUBOCTI OpraHiu-
HUX PEUYOBUH, YIOPAAKOBYBajia MHOKUHY BimomMux (akTiB, JaBaja 3MOTY
IIPOTHO3YBATU BiIKPUTTS UM CTBOPEHHSA HOBUX CIIOJYK.

OxpeMi 10JI0:KeHH Teopii Oy IoBM OpradiuyHMX CIOJIYK O0yJIi po3po0dJieHi 1o
O. M. Bytaeposa. Tak, anriaiticbkomy BueHomy Apuubansay Crorry Kymepy
HaJIeXKUTh ITOJOKEHHA PO 3JaTHIiCTh aToMiB KapOony criosyuaTucs He JIAIIE
3 aTOMaMH iHIINX eJIeMEeHTiB, a i Misk cob6oro. Himenbkuit yuenuit ®@pigpix
Asrycrosuu Kekyie BCTaHOBUB, 1110 Kap6oH B OpraHivHUX CIOJYKAaX YOTUPHU-
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BaJICHTHUM. AJle BUeHi He MOeIHYBaJIM PO3Pi3HeHi (pakTHU B I[iJTicHY HAYKOBY
Teopilo, sika 0 IMOACHIOBAJIA 3aJIeKHICTDh BJIACTUBOCTEll PeUOBHUH BiJ iIXHBOI OY-
nmoBu. Ile 3aiticauB pociticbkuii XiMmik Onmexkcauap Muxaiinosuu ByTtiepos. Bi-
IoMi Ha TOI yac (paKTHu i MOJIOKEeHHA, BUCHOBKY 3 BJIACHOPYY IPOBEAEHUX I0-
CJifiB 3 HOOYBaHHA AESIKUX OPraHIYHUX PEUOBUH, BUBUEHHSA iX BJIACTUBOCTE
BiH BUKOPUCTAaB AJIA PO3POOJIEeHHA Teopii OyJ0BY OPraHiuYHUX CHOJYK.

Onekcanap BytnepoB. Hapoguecsa 3 (15) BepecHs
1828 p. B Yuctononi KazaHcbkoi rybepHii. Y wictHaguatn-
pi4HOMY BiLj CTaB CTyAeHTOM i3MKO-MaTeMaTnUYyHOro Big-
nineHHsa KasaHcbkoro yHiBepcuteTy. Y 1849 p. O. bytnepos
3aKiH4YMB YHIBEPCUTET i NOYaB NpauioBaT B HbOMY BUKIIA-
nadem. Y 1851 p. 3axmcTtme marictepcbky gucepTaduito «[po
OKWCHEHHSI OpraHiyHux cnonyk», a B 1854 p. — ooKTOPCbKy
anceprtaduito «Mpo edipHi macna». Y 1857 p. y Biui 29 pokis
Onekcangp Mwuxannosuy ctae npodecopom ximii KasaH-
CbKOIO YHiBEpPCUTETY.

MMig, yac 3akopaoHHOI Noisgkm (1857-1858 pp.) O. byT-
NlepoB poO3royaB eKCrepmMeHTasbHI AOCAIOKEHHS, WO Mi3-
Hile cTanu nNigrpyHTamM Teopii 6y40BM OpraHivyHUX Crosyk.
Ii ronosHi nonoxeHHs BiH cpopmymniosas y aonosiai «Mpo
XiMi4HYy Oy[0BY OpraHidHUX PEYOBUH», NPOYUTAHIN Ha 334} HIMELbKMX NPUPOOO3HaB-
uis i nikapis y BepecHi 1861 p. Y 1868 p. 3a nogaHHam . |. MeHgeneesa O. M. byt-
nepoB 6yB 0b6paHuii npodecopom lMeTepbyp3bkoro yHiBepcuUTeTy, Ae MnpauioBaB 3
1868 p. i fo KiHUsA xuTTa (5 (17) cepnHa 1886 p.). Y 1874 p. iioro o6paHo akaaemMikom
MeTepObyp3bkoi akagemii Hayk. 3 1878 no 1882 p. 6ye MNpeanaeHToMm i ronosoto Binai-
NeHH4 ximii Pociicbkoro ¢isnko-xiMiyHOro TosapucTea.

Okpim ximii, O. Bytnepos 6araTto yBarvu npuainge npakTM4HMM NMTaAHHAM CiflbCbKO-
ro rocrnoaapcTea, cafiBHULUTBA, 64XINbHULTBA, a Ni3Hile — BUPOLLYBAHHIO Yalo Ha
KaBkaasi.

XIMIYHA BYJIOBA 1 CTPYKTYPHI ®OPMYJHU MOJIERYJL.
O. M. Byriepos 10BiB, 1110 KOKHA MOJIEKYJIa Ma€ MeBHY XiMiuHy OyI0BY, AKa
¥ BU3HAUYA€E BJIACTUBOCTI PEUOBUHHU, & BUBUEHHA XiMiUHMX SABUII JomoMarae ii
BCTaHOBUTH.

~ ITig ximiuHOIO OYyTOBOIO pPO3YMilOTH MOPAMOK CIOJYUEHHS aToMiB -
Yy MOJIEKYJIi Ta XapaKTep 3B’ A3KiB MiK HUMH.

Insa sobpakenHsa xiMiuHol 6yJ0BM PEUOBUH BUKOPUCTOBYIOTE CMPYKMYp-
Hi popmyau. Ilix yac HATMCAHHA CTPYKTYPHUX (DOPMYJI OPTAHIYHUX PEUYOBUH
MipKVIOTh Tak, 1110 Kap6oH — YoTHUpUBAJIEHTHUH, a MisK HOr0 aTOMaMU MOXKe
YTBOPIOBATHUCH OAWH, IBa a00 TpU XiMiuHUX 3B’ A3KU.

PosrnsgubTe NOpUKIAAU CTPYKTYPHUX QOPMYJ OpPraHiyHUX PEYOBUH,
3 SIKMMU BU O3HANOMMJINCS B OCHOBHIN IITKOJIi.

i Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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eTaH eTeH €TUH €TaHOBa KHCJIOTa
C,H, C,H, C,H, CH,COOH

Sk GauuTe, y KOXKHiN cTpyKTypHi#T dopmyti atromu KapboHy YoTUpuBa-
JeHTHi, OKcureny — ABOBaJIeHTHi, a ['imporeny — ommoBaJsienTHi. Ile Bigmo-
BiJlac OCHOBHOMY TOJIOKEHHIO Teopii O0yZ0BU OpradiuvHMX PeUOBUH.

. AtomMu B MoOJIeKyJIaX OPTaHIYHUX PEUOBUH CHOJIyUYeHi MiK co600 XiMiu- '
HUMH 3B’A3KaMH’ B Y4iTKO BH3HAUYEHiH IIOCIIiZOBHOCTI BigmOBimHO mo Ix
. BaJIGHTHOCTI.

CTPYKTYPHi (popMysu BiZoOpasKkaroTh IOCHiZOBHICTEL CIOJYUYEHHS aTOMiB
Y MOJIEKYJIi, ajie He IIepeIaloTh PO3TAIIIYBAHHA aTOMiB y ITPOCTOPi. ¥ IIbOMY IIe-
PEKOHYIOTH HaBeleHi HUKUe 3aIll1CU CTPYKTYpPHOI hopmyain H-ieHTany C H,,:

iy
CH,—CH,
CH,—CH,

CH,—CH,
CH,—CH, CH,

Bu 6aunre, 1110 00M1Ba 3aIIMCH iI€HTUYHI, OCKIIBKY KOMHMIIH 3 II’ ITH aTO-
miB Kapbony B HaBemeHuX (opMyJax CIOJYUYEHUH 3 iHIMMMU TUMU CAMHUMK
xiMiunuMy 3B’ A3KaMU i B OMHAKOBII mocaigoBHOCTi. HoTHpHUBAIeHTHUH CTaH
aTomiB Kap6oHY B KOKHOMY BUIIAAKY HOCATHYTO 34 PAXVHOK 3B’sI3KiB #oro
aToMiB 3 aTomamMu ogHOBaJeHTHOTO ['ifporeny. Tomy, He3Baskaouu HA PidHE
posTalyBaHHA CUMBOJIIB XiMiUHIX eJIeMeHTiB OJITH BiJHOCHO OJHOTO, Iie (hop-
MYJIU OJIHi€l pEYOBUHU.

. CtpykTypHa dopmysa — e ¢opMyJjia peUOBUHH, 110 BigoOpakae mocJri- '
TOBHICTB CIIOJSyUeHHS aTOMiB y MOJIEKYJIi. 11 3aIIMCyIOTh 3 JOTPIMAHHAM .
BaJIeHTHOCTi XiMmiuHMX esemeHTiB. KoKHili peuoBuHi BiacTuBa IeBHA :

- ximiuna OymoBa, a BiAIIOBiAHO I 04HAa CTPYKTYypPHA popMy.JIa. :

YcraHoBIOIOTE XiMiuHYy OymZOBY PpEUYOBWH, 3AiHCHIOIOUM PisHOMaHiTHI
xiMiuHi mepeTBOpPEHHS.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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B3AEMHHH BIIJIUB ATOMIB YH I'PYII ATOMIB Y MOJIEKY/JII.
¥ pospobieniit O. BytiepoBum Teopii sHaiIII0 OOT'PYHTYBAaHHSA MOJOMKEHHS
PO B3a€EMHU BIJIUB ATOMiB UM I'PYII ATOMIB Y MOJIEKYJIi, AKUI T03HAYAETHCH
Ha BJIACTUBOCTSAX PEYOBUH. ¥ IIbOMY BU MaTHMeTe 3MOTYy He pa3 IepecBigum-
THUCh, BUBUAIOUYY BJIACTUBOCTI OPraHiYHUX PEUYOBUH.

Apumre izomepii. 3a KiTbKa AeCATUIIITH 0 CTBOPEHHA Teopii OymoBU opra-
HiYHUX CIIOJYK OYJIO BiJoMO IIPO iCHYBaHHSA PEUOBUH 3 OJHAKOBUM AKICHUM
i KiIBKiCHUM CKJIaZOM MOJIEKYJI, ajie pisHuMU BiactuBocTsamu. HaykoBe 1o-
sAcHeHHA 1poro asumia O. ByTiepos noB’sa3aB 3 XiMiuHO00 6y0BOIO MOJIEKY.I.

“I3oMepifi — ABHUINe iCHYBaHHSA PEYOBHH 3 OJHAKOBUMH: XiMiuHMM 3
CKJIQIOM, MOJIEKYJSPHOI (GOPMYJIOI Ta BiIHOCHOIO MOJIEKYJAPHOIO :
Macom, — aJie pisHuX 3a 0yJ0BOIO. :
PevoBuHMT 3 OMHAKOBUM SIKICHUM i KiJIbKiCHUM CKJIAZOM MOJIEKYJI, aje
PiBHMMU BJIAaCTHUBOCTSIMMU, IO 3YMOBJIEHi Pi3HOI0 XiMiuHOIO OYyIZOBOIO,
Ha3WBaIOTh i3oMepaMu.

O. M. ByTiepos nependaumnB icHyBaHHsA, KpiM H-OyTaHy, Ile OgHiel pedo-
BUHU 3 MOJIeKyIsapHoIo hopmynoio C,H,, — isobyrany, Ta 3miticHus ii cuHTES.

CH3—(|3H—CH3
CH,
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CH,—CH,—CH,—CH,
H-OyTaH

SABuie isomepii € gocuts momupeHuM B oprauiuninn ximii. o moBmwmit
KapOOHOBMI JIAHIIIOI MOJIEKYJIM OpraHiuHoi pedyoBuMHU, TO OijabIlle B Hel iso-
mepiB. Tak, romosior metany neatat C;H,, mae Tpu isomepu, a gexan C, H,, —
cimaecar n’ATh i3oMepis.

CrpykTypHa i3omepis. Bu Bike o3HalioMUIUCS 3i CTPYKTYPHUMU (HOPMY-
JaMH JedKUX OPTaHIUYHMX CIOJYK i 3HaeTe, 110 KOKHA PUCKA MiyK CUMBOJIaMI
XiMiUHUX eJIeMeHTIiB Ilepenae OqHY OJMHUINI0 BAJTEHTHOCTI.

Husxue 300parkeHo TpU MOXKJINBL CTPYKTYPHI (POPMYJIN alKaHy 3 II’ IThbMa
aromamu KapOony.

(‘3H3
CH,—CH,—CH,—CH,—CH, CHS—CHZ—(‘JH—Cﬂg CH3—C‘—CH3
CH, CH;

Ax 6aummo, 3 TOTPMMaHHAM UYOTUPUBAJIEHTHOTO cTaHy aromiB KapbGory
3po0JIeHO 3aIlMCU TPHOX CTPYKTYPHUX (popMyJi. BumgineHi koibopoM KapOoOHO-
Bi JIAHITIOTM B X CTPYKTYPHUX (hopMyaax Jar0Th 3MOT'Y 3pO3yMiTH, 1110 0y 10-
Ba MOJIEKY.JI € pidHOI0. Besnepeuno, e opmyiiu isomepis.
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. Isomepiio, cipuUYMHEHY Pi3HUM IOPAIKOM CIIOJIyUYeHHs aToMiB KapboHy g
. B KapOOHOBOMY JIAHI[I031, HA3MBAIOTH CTPYKTYPHOIO i30Mepi€ro.

3HAYEHHS I PO3BUTOK TEOPII BYJIOBH OPTAHIYHHUX CIIOJIVE.
CrBopena O. ByTyiepoBuM Teopis OyI0BU OPraHiYHUX CIIOJIYK MOSCHUJIA 3aJIEMK-
HiCTb Mi’K BJIACTHBOCTSIMU OPraHiuHOI PeUYOBMHU Ta OymOBOIO il MOJIEKYJI, iCHY-
BaHHS i30MepiB, BBAEMHOI0O BILIMBY aTOMIiB i I'PyII aTOMiB, IO HO3HAYAETHCA Ha
BJIACTUBOCTAX PeYOBUWH. Teopia 3HAUIILIA TOJAJIBIITNI POSBUTOK y TPAIAX YUYHIB
i mocJIiIOBHMKIB yUeHOTo I JoTelep yeIiltHo pyakitionye. CyuacHuii eTamn y pos-
BUTKY Teopii Oy0BU OopraHiuvHMX PEeYOBMH O3HAMEHYBABCA JOMOBHEHHSM Ii IO-
JIOKEHHSAM IIPO IIPOCTOPOBY OYAOBY PeUOBUH (CTepeoldya0BY).

3aBAAKM Teopil mepes yUYeHMMU BifKPUINCA IITUPOKI MOMKJIMBOCTI AJISA
BUBUYEHHSA BJIACTUBOCTEH i CHHTEe3y HOBUX OPTraHiUYHUX PEYOBUH. ¥ IIHOMY Ha-
mpami 6araTo i miIigHo mpaioBaia yKpaiHcbKa BueHa caigbHOTa: 1. . T'opba-
uyeBcbKUil, A. I. Kinpianos, O. B. Kipcanos, C. M. PedopmarceKuii Ta 6arato
irmux. Huui B YKpaini QyHKIIOHYIOTH HAYKOBO-AOCJIiIHI iHCTUTYTH, AK-OT:
IacTuryTt opraniunoi ximii, ImcTuryTt 6icopramiunoi ximii, ge BUeHi 3ailicHIO-
IOTh HAYKOBIi JOoCaigsKeHHsa Oyq0BHU i1 BJIaCTUBOCTEI OPraHiYHUX PeUOBUH.

Cwmucao wpo ocxobre ‘:t

v/ ATOMU B MOJieKynax Crosy4aloTbCa B MEBHii NOCNIAOBHOCTI BiAMNOBIAHO 40 iX
BaJ/IEHTHOCTiI.

KapboH B yCix OpraHiyHMx pe4oBUHAX YOTUPUBANEHTHUN.

XimiyHa 6ygoBa — Le iAEHTUYHICTb aTOMIB | MOPSAA0K iX CNOMYYEHHS (3 Biano-
BiAHUMM BKa3iBKaMUn Ha KPaTHICTb 3B A3KiB).

130Mmepis — aBuLLE, L0 NMONgrae B iCHyBaHHI CNoJyK, OO4HAKOBKX 32 XiMIYHUM CKJ1a-
[OM, aue pPi3HNX 3a 6yO0BOIO.

130MepPU — PEeYOBMHN 3 0AHAKOBWUM KifIbKICHUM i AKICHMM CKNaaoM MOJIEKYNN,
ane BigMiHHUMM OyO0BOIO | BNACTUBOCTAMM.

Y mMonekyni atomMu i rpynm atomis B3aEMHO BMAMBaAIOTb OOHE HA OOHE, ue
MO3HAYAETbCS HA XiMIYHMX BNACTUBOCTHAX PEYOBUH.

N N N N NN

Teopist XiMiYHOT 6y40BU BUKOHYE ABi BaXNBi GYHKL,T — NOSCHIOBaJIbHY i Npo-
FHOCTUYHY. 3aBOSKM TeOpIi CTano MOXIMBMM nepenbavyeHHs i CTBOPEHHS HO-
BUX PEYOBUH.

vaopi.«-(m epyguma
Baxnnsmumm HayKOBUMW NOHATTAMU € 3aKOHWN.

" 3aKOH — Lie TBepOXEHHS, ke 3a NeBHUX YMOB MOBHICTIO CMPaBaXYETbCA CTO- '
- COBHO BCI€l CYKYMHOCTI A0CNiAXYBaHWX BACTUBOCTEN i ABULL. ;

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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3aKkoHN He MalTb BUHATKIB. Tak, YCi XiMidHi

- [Mpurapaiite  BiAOMI  BaM  enemeHTV MiQNOPSAKOBAHI MEPIOAMYHOMY 3aKOHY
@ 8aKOHN  MPUPOAHWHMX  HAYK,  xiMiyHMX eneMeHTiB. BiokpuTTsa 3aKoHIB — BaXIuBi
HasBaHUX Ha 4€CTb NPEACTaB-  nopji g Hayui. Came TOMy GaraTbOM 3akoHaM Npu-
HUKIB  yHEHOL - CTINBHOTW, Kl - o001k NpizBULLA X BigkpuBauis. Fk i Teopii, 3a-
[P (=R LAl KOHW — L& pyLUiT HayKu.

u CdopmynioinTe BigoMi BaM NONOXEHHS TEopii XiMi4HOT Oya0BW.
a Ay dopmyny Ha3mBalTb CTPYKTYPHOIO? LLLo BOoHa Bigobpaxae?
‘:’ MoscHITb aABMLLE iI30MEpIT, HAaBEAITb NPMKIaamM i30MepiB.

Zaemocobyemo

m CTpYKTYpPHi dOpMynn CKiNlbkOX Pe4OBUH 300paxeHo?

CH,CH, H CH,
_CH: CH, CH, H,C—C—CH—CH H,C—C—CH—CH
H,C CH, CH, i ’ o ?
CH, CH,
/CIi2 _CH,
H,C /CHZ (|JH2
H,C_ _CH, H,C_ CH,
CH, CH,

3HangiTe i BUNpaBTe y 3annci CTPYKTYPHOI popmMynm Micus, e AonyLeHa HeBianoBsia-
HICTb BaNEHTHOCTi OKPEMUX aTOMIB.

g
H30—(|3H2—CH— C—CH,
CH,

BucnoBTe cyayeHHs Npo 3Ha4YeHHs Teopii Oya0BM OpraHiyHNX CROoNyK.

3p0o6iTb BUCHOBKM NPO 6araToMaHiTHICTb OpraHiYH1X CNoJlykK Ha OCHOBI TeOPIl XiMiYHOT
OynoBu.

é le\oawoe;/w 3 mu&u}uumm GILPLNAMIA

36epiTb iHPOpMaLilo NPO BHECOK Yy PO3BUTOK OPraHivyHOI XiMil yKpaiHCbKOi BYEHOl
CMifIbHOTN, OCHOBHI HaNPAMW HAyKOBWX AOCHIAXEHb 3 OPraHivyHOI XiMil OQHOro 3 Hayko-
BO-gocnigHux iHcTUTyTiB HAH YkpaiHu. MigroTyiiTe npeseHTauito, Wwo MicTutumMe 3idpaHy
iHdopmauito.

|
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KOBAAEHTHI

{82)  «apGor-kapBoHosi 3853

B MOAEKYAAX OraHI4HMX CMIOAYK.
KaacmdikaList OraHIuHMX CrIOAYK

IHpopMaLitHa AOBIAKA

#. EnextpoHHa dpopmMyna aToMma — 3anuc po3nofisly eNeKkTPoHiB B aTOMi 3a eHepre-

TUYHUMU PIBHAMM Ta NiAPIBHAMMU.

# HecnapeHuin eneKTpPoOH — eJIeKTPOH, Lo 3aliMae okpeMy opbitanb. Y rpadidHii

€NeKTPOHHIN ¢dopMyi MOro po3MilLyiOTb B EHEPreTUYHiIl KoMipui 6e3 napu 3 iHWnMm

enextpoHom| 1 .

#. [Ba cnapeHi enekTpoHu 3anmaloTb OgHY opbiTanb. Y rpadiyHin enekTpoHHin popmyni

X Mo3Ha4aloThb B OAHIM €HepreTUYHin KoMipLj .

# 3aBepLUEHUi1 30BHILLHIi eHepreTU4HU piBeHb (€1EKTPOHHWUI LWap) — Le PiBEHb

3 BOCbMW CniapeHux enekTpoHiB (ang ligporeny, enito, JliTito, Bepunito — i3 ABOX).

# EneKTpoHeraTMBHICTb — Mipa NpUTAraHHs aTOMOM €JIEKTPOHIB, 3adiHVX B YTBO-

PEHHI HUM XiMiYHMX 3B’A3KiB 3 iHLULMMN aTOMaMMU.

A XiMiYHWNi1 3B’A30K — LIE CMOJIy4EHHS MiX aToMamu, 3yMOBMIEHE B3aEMOLIEID B MO-

nekynax i Kpucrtanax, WO NPMBOAMTb A0 YTBOPEHHS CTPYKTYPHUX YACTUHOK PEeYo-
BUHM (MOJIEKYN, WMOHIB). PO3PI3HSAIOTE KOBAJEHTHUA, MOHHUNA, METaNiYHUA XiMiYHi
3B’A3KN.

XIMIYHI S3B’A3KHN MIK ATOMAMUM KAPBOHY B MOJIERYJIAX.

BinbImicTs oprasiuHnx peyoBUH MaOTh KOBAJEHTHUH XiMiuHMHi 3B’ A30K.

. KoBaleHTHMI XiMiuyHUH 3B’A30K — 3B’A30K 3a AOIOMOIOI0 CIIJIBHUX '

eJIeKTPOHHUX Iap. BiH moaijaseTbcsa Ha MOJAPHUI (CIIiIbHI ITapu eleK-
TPOHIB 3MillleHi A0 GiNBINT eTeKTPOHETaTUBHOTO aTOMa) i HeMOJAPHUI

* (6es 3MiIIeHHA CIIiJIBLHOI eJIeKTPOHHOI mapu J0 OAHOTO 3 aTOMiB).

Arovu Kap6ony i I'izporeny maJsio BifpisHAIOTHCA 32 3BHAYEHHAM €JIEKTPO-

HeraTHUBHOCTIi, TOMY KOBaJIeHTHUN XiMiunnii 38’130k C—H y MoJsieKyaax ByT-
JIEBOJIHIB Ma€e cIabKy moJApHicTh. 3B’ A3Ku aromiB KapboHy B KapOOHOBOMY
JIAHITIO3] TelX KOBAJIEHTHI HEHOJIAPHI UM cJIabKOMmoJApHi (MOJAPHICTh BUHU-
Ka€ BHACJIITOK B3AEMHOTO BILJIMBY ATOMiB U¥ I'PYII ATOMiB y MOJIEKYJIAX).

3aJIe’KHO BiJ KiJIBKOCTI CHIJIbHUX €JeKTPOHHUX IIap, MisK JBOMAa aTOMaMU

Kapbony Moske yTBOPIOBATUCH OAUHAPHEIT, MOABifiHNI ab0 MOTPiliHUI KOBa-
JIeHTHUIL 3B’ I30K.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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ONMHAPHUN (IIPOCTIIA) OABIHM mOTPinHMHI

3a3HaYnMo, 110 B MOBITHOMY i TOTpifiHOMY KapOOH-KapOOHOBUX 3B’ A3KaX
3B’sI3KM HEPiBHOIIHHI. ¥ CcKJaIi moABifiHOro 3B’A3KY OAMH i3 3B’A3KiB MillHi-
Wi, a iHmui — caabKimmuii. ¥ peakiiiax ciaaOKimmmii 38’ 130K JIETKO PO3PHUBa-
€ThCA 1 Bi0yBaeThesa peakilia nmpueaHanua. [[um 3yMoBI0eTHCA BUCOKA XiMiu-
Ha aKTUBHICTH OPraHiYHMX PEYOBUH 3 MOABiHUM 3B’ A3KoM aTomiB KapbOoHy.

Y norpifiHOMY 3B’ A3KY OAMH 31 3B’ A3KiB MilHiIINii, a pelra gBa — cJIadKi-
tri. I1i ;Ba c1abKimmx 3B’ A3KHM JIETKO PYHHYIOThCA i Yac XiMiuHUX peaKIriii.
Came ToMYy OpraHiuHi peYOBHHHU 3 MOTPiiiHUM 3B’ A3K0oM aToMiB KapboHy (Ha-
MIPUKJIAJ, €TUH) JIer'KO BCTYIAal0Th B PeaKIlii npue HAHHA.

Y MoJieKyJiax opraHiuYHOl PeYOBMHY YTBOPEHHS IIe OJHOTO 3B’ SA3KY 30JIH-
Kye aromu Kapbomy, 1110 crmosydyaoThed Misk coboro. Haiibinbina foBxuHa (IK
BU PO3yMieTe, BOHA BUMIipPIOETHCA B HAHOMETPaX) OAMHAPHOTO (IIPOCTOT0) Xi-
MiuHOro 3B’A3KYy MiK aromamu KapOoHy B ajlKaHax, JeIo MeHINa — IIOIBii-
HOTO 3B’A3KY B aJIKeHAaX, i Ilje MeHIIla — IIOTPiliHOoro 3B’ A3KY B aJIKiHaX.

KJACUDIKAIIIA OPTAHIYHUX CIIOJIVE. TepMmin «kjaacudikaiisa»
IITTPOKO BUKOPUCTOBYETHCA B PiBHUX rayry3sx HayK.
N Kaacudgikamia — 1e mpoiiec i pe3yabTaT rpynyBaHHA 00’ €KTiB ,uocm—
IKEHHS YU CIIOCTEPEKEHHS 3a IEeBHUMHU 1X 3arajJlbHUMHA O3HAKAMMU.

3a Takoi0 03HAKOI0, IK O0yJZoBa KapOOH-KapOOHOBOTO JIAHITIOTA, PO3Pi3Hs-
IOTh aMKJIYHI Ta MUKIiYHi opradiuHi peuoBunu. Hazpa mepminx BKasye Ha

Te, III0 MOJIEKYJHN PEUOBMH MAIOThL He3aMKHYTUH JaHIlor atroMis Kapbomy,
AKUH MOKe OyTHU JiHiHUM uu posraaysKeHuM (MmaJ. 1).

Q

B k. B

o0 ;. 99 e " §e
>-Q ; D

Mogaeni Mmonekyn aumkiivHMx opraHiyHmx

PEYOBUH: &, B — 3 NiHINHM NaHuorom atomis KapboHy;

6, r, 4 — 3 po3rany>XeHUMm naHuiorom atomis KapboHy
HMukaiuauM opraHiyHMM pevYoBWHAM BJACTUBA 3aMKHEHA IOCJIiJOBHiCTH

crogyueHux aromiB Kapbony misx coboro.

{ __Flpaso Anst 6e30NnaTHOrO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae
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MukaiuHi opra”HiuyHi peYOBMHU IMOAIJSAIOTh HA KAPOOUUKAIYHI (IO ITUKITY
BXOJATH Juiiie aTroMu Kapb6oHy) i cemepoyukaiyni (3aMKHYTI JaHIIOTH, IO,
Kpim aTomiB Kap6oHy, MicTATH aTOMM iHIIINX XiMiYHUX eJIeMEHTiB):

\/ I |
- C ~N ~ A
—\C C/— > \C/ ~ - %C/
I I Il I I |
—C C— C
/ C -\ PRI e 40\

A | N
KapOOIIMKJIIiUHI JaHITIOTHT TeTEePOIUKIIUHIH JIAHITIOT

KJIACHU®IKAIIIA OPTAHIYHHUX PEYOBHH 3A IX AKICHHM
CEJIAJTIOM. ITe Ha#16iabIll 3aTraJbHUM TOAiJ OPTaHIYHMX PEYOBUH HA TPYIIH.
3ajIesKHO BiJ TOr0, aTOMHU AKUX XIMiUYHUX €JeMeHTiB BXOAATH [0 CKJIAy MO-
JIEKYJI, OpTaHiuHi peYOBMHU NOAIISIOTEH HA ByTJIeBoAHI (MicTaTh aTromu Kap6o-
my C i Iizporeny H), okcurenoBmicHi (Mmictars aromu Kap6ony C, I'izpore-
ny HiOxcureny O), HiTporenoemicHi (mictars aromu Kap6ony C, Iizporeny H,
Hirporeny N, a meaxki e i1 Oxcureny O) Ta gesaki iHImi coosyku.

Y KOoKHIil i3 UX I'PYH € CIOJAYKHU alluKJIiuHOol i MuKIiuHoi OymoBu, 3 Ji-
HIAHUME # PO3ray:KeHUMU KapOOHOBUMHU JIAHITIOTaAMU.

V¥V mMerxax KOKHOI 3 POSIVIAHYTHX I'PYII PEYOBUH iCHYIOTH CBO1 KJaacu(pikarrii.

KEJIACUDIKAIIA BYTJIEBO/IHIB. 3 rekcty maparpada Bu gisHaancd,
1o aromu Kap6oHY MOKYTh CIIOJIyUYaTHCA MidK COO0I0 OAMHAPHUM, HOABiAHIM
i moTpifinuMm 3B’ AZKaAMHU, a TAKOMK 3aMUKATUCA B KOJIO (I{UKJI). 3 ypaxyBaHHIM
X 03HAK CTBOPEHO KJacu(ikaIiio ByrjieBOAHIB, IKa CXeMaTUUYHO MOoKa3aHa
Ha MAJIOHKY 2.

\
Byrnesoai Linknoankauu
CH,
7 S
CH, CH,
[ AumKniuHi j > b, (I3H2
N
CH,
Asnkaun ) Asnkeun \__LUMKIJIOTeKCaH )
CH,—CH, [<T1> CH,=CH,
L eTaH y L eTeH
ApeHun
1 AnkiHn ) Ankapieun —> //C H\
CH=CH <—— CH,=CH—CH=CH, (|JH (|'|)H
L €TUH y L Ooyta-1,3-aieH CH CH
s
C
\ Oensen )

KnacudikaLjs ByrneBogHis
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KJACUDIKAIIIA OKCUTEHOBMICHUX OPTAHIYHHUX PEYOBHH.
OcHOBHOIO KJacu@ikallifiHOI0 O03HAKOIO Iliei Ipynu OpraHiYHMX PEYOBUH €
@yHKyioHaavHi (xapakmepucmuyHi) epynu.

° OyHKIioOHAJBHI (XapaKTepMCTHUUYHi) TPymIu — TPYOU aTOMiB, IO BXO-
IATH A0 CKJAMY MOJEKYJ yCiX IpeiCcTaBHUKIB OJHOTO TOMOJIOTiYHOTO
PAOY PEYOBUH i BU3HAYAIOTH 1X CIILJIbHI BJIACTHUBOCTI.

¥V saranpHUX opMyJiax, II0 BUPAMKAIOTh CKJIaJ OKCUTE€HOBMICHUX pPeuo-
BUH, 3a3HaYaloTh QYHKIIOHAJIBHY T'PYILY, a PEIITy CKJIaay MOJIEKYJU II03Ha-
YaloTh BEJINKOIO JiTeporo R satumchKoro aiadasity abo metanisyroTh HoTo 3a-
IIMCOM YAaCTHUHH 3araJbHOI (POPMYJIH KJIACY CIONYK (Tadbauisa 2).

Tabauus 2
Bynni HasBa
Knac y dyHkuUio- 3aranbHa
HanbHa . Mpuxknagn
cnonyk HanbHOI dopmyna
rpyna
rpynu
s | _on | e | BLOM O | on o vermir
. KCWJbHA n'2n+1 C,H;—OH eTaxon
OJHOATOMHi)
KapboHoBi
KMCnoTn —_COOH kap6o- | R—COOH, a6o | H—COOH meTtaHoBa kucnota
(HacuueHi kcunbHa | C,Hy, + {COOH | CH;—COOH eTaHoBa kucnota
OOHOOCHOBHI)
TEOV\APGLU,DMJ/V\,& LPYMM ..................................................... .

1. ina Toro wo6 nepekoHaTUCs, WO Yy cnmpTiB OifblUe i30MepiB, HiX Yy Bia-
NOBIAHUX iM ankaHiB, CKNafdiTh CTPYKTYPHI GOPMYNK BCIX MOXINBUX i30MEpIB -
cnupTy 3 MonekynsapHoto dopmynoto C.H,;OH (ix mae 6yTn 6) Ta neHTaHy.
2. Cknafitb Mo OfHIn MonekynsipHiii (popmysi romonoris: a) nponady;
0) MeTaHy; B) eTUHY. :
BararomaHiTHICTF OKCUT€HOBMICHUX CIIOJIYK HE BUYEPIIYETHCA HaBeme-
HUMHU OpuUKJIagaMu. AmKe coupTu OyBaioTh He Juile o0HoamomHi (OgHa Xa-
DPaKTepUCTUYHA Ipyna), a ¥ 6azamoamomHi, HAIPUKJIAL TPbOXAaTOMHi, IO
AKUX HaJEKUTh IJIinepoJ (ririnepuH) ta inmri. OkpimMm Toro, KapOoOHOBUII JIaH-
IIOT MOJKe OyTH JiHIHHUM 1 po3rajay:KeHuM, a xapakTepuctuuyHa rpyma —OH
posMimyBaTuca B HbOMY 0ijisg Oyab-Akoro aroma KapOoHy. Yce e 3HAUHO
301JIBINTY€E KiIbKiCTh i30MepiB y CIUPTiB MOPiBHAHO 3 BiATIOBi THMMU BYTJIEBOJI -
HAMMU.
HasapnicTs y MoJsieKyIi Bigpasy ABoX (GYHKI[IOHAIBHUX I'pyHd (HAIPUKJIAI,
Yy ByIJIeBOiB) ab0 yTBOPEHHS IIicJIA peaKIlii HOBOTO MOeHAHHS 3aJIUIIKIB Pis-
HUX (DYHKIIIOHAJBHUX IPYI (HaIpUKJIal, B €CTEPiB) € HACTYIHUMHU IIPUYNHA-
MU 6araTOMaHiTHOCTI OKCUTIeHOBMIiCHUX PEUOBHUH.

i Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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KJACUDIKAIIIA HITPOTEHOBMICHUX OPTAHIYHUX CIIOJIYVEK.
Y MoJeryaax CIONIYK Iliel rpynu 000B’A3KOBO MicTAThbCs aTomu HiTporeny,
Kapb6ony, I'inporeny. Tak, B amiHié ByrJIeBOAHEBUIl 3aMiCHUK CIIOJYUYEHUIH
3 OJHOBAJIEHTHOIO XapaKTePUCTUUYHOIO aminozpynow —NH,, Hampukian,
eranamin C,H,—NH,, 6ensenamin (auinin) C4H,—NH,. Icuye Tarkox xapak-
TepUCTUYHA T'PyIa, yrBopeHa 3 aromiB Hitporeny it OKcureny, — Himpozpy-
na —NO,, npuraazom crnosyku € HiTpobersen C4H;,—NO,. ATromu Hitporeny
BXOJSATH [0 CKJIAAY aMiHOKMCJIOT, 0iJIKiB, HYKJIeIHOBUX KMCJIOT.

BUBEJEHHSA MOJIEKYJIAPHOI ®OPMYJIH PEUOBUHHU 3A MACO-
BUMMU YACTKAMMU EJIEMEHTIB. Ilig uac po3B’siI3yBaHHA PO3PAXYHKOBUX
3a71a4 IIHOTO TUMY Y Bac OyIe MOKJINBICTD 3aCTOCYBaTH HaOyTi paHilie sSHAHHA
PO KinbKicHUY i AKiICHUI CKJaJ pPeuoBUH, BiTHOCHY I'YCTUHY T'a3iB, MacoBYy
YacTKY.

. MacoBa yacTKa eJieMeHTa B CKJIaJIHill peUOBUHI — ITe YacTKa BiJ AiJieH- g
© Hs MacH MOTo aTOMiB Ha Macy BCiX aTOMiB y CKJIaJi MOJIEKYJIH.

BusenitTs GopMyJsly BYIVIEBOAHIO, MacoBa uvacTka KapOomy
B AKoMy cTaHOBUTH 80 % , a rycTHHA 3a BoAHEeM JopiBHIOE 15.
Hano:
»(C)=80 % abo 0,8
D(H,)=15
CH,—? |

Po3p’a3annsa
1. BUKOPHCTOBYIOUM BiJOMOCTi IIPO BiJHOCHY I'YCTHHY PEUOBUHU 3a BOJ-
HeM, O0UMCII0EMO i1 BITHOCHY MOJIEKYJIAPHY Macy:
M,(C,H)=D(H,) - M,(H,)=15- 2= 30.
2. 3a MacoBoOI0 YacTKOI obumcoemMo macy aromiB Kapbony y BigHOCHIiN
MOJIEKYJIAPHINA Maci CIoTyKu:
30-0,8=24.
3. Becranosiioemo ingexc Kapbony (x) y dopmy.ti, 3Ha0UM, 110 BiZHOCHA
aToOMHAa Maca I[bOT'0 XiMiUHOro ejieMeHTa fopiBHIOE 12:
24:12=2.
OToke, IIepIiia YacTUHA MOJIEKYJIAPHOI (hopMYIu IBOTO ByTyieBoAH 0 C,.
4. O0uMCII0EMO OTHUM 3i c1oco6iB Macy aTomiB Iizporeny B crmosyiri:
cmoci6 a) 30 —-24=06;
cmoci6 6) 100 % — 80 % =20 % abo 0,2, 30 0,2 =6.
5. Bcranosiioemo ingexc I'igporeny (y) y dhopmyJii, 3Haroum, 1o BigHOCHA
aTOMHAa Maca I[bOr'0 XiMiuHOro ejleMeHTa HOopiBHIOE 1:
6:1=6.
Orke, APyTra YaCcTUHA MOJEKYIAPHOI popMysiu 1b0ro ByraeBoguio Hy.
Bigmosins: C,Hy.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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4‘;’ Cwmuceao npo oenobue

v/ na opraHiYHnX PeYOBMH XapakTePHNIA KOBANIEHTHNIA 3B’ A30K.

v/ Mix atomamu KapBoHy B MOsiekynax opraHivH1X pe4oBrH MOXYTb YTBOPIOBA-
TUCb OANHaPHWY (MPOCTWIA), MOABIMHWY | MOTPIVIHWKI XiMiYHI 3B’A3KW.

v/ Knacudikalliio opraHiyHmx pe4oBuH 34iMCHIOITh 32 PISHUMM O3HAKaAMM.

v/ 3anexHo Big 6ynoBM KapOGOHOBOrO NAHLOra OPraHivyHi PEHOBUHN MNOLINAITh
Ha auUMKITiYHI N LUNKITIYHI.

v AUMKIIYHUMY OpraHiYHMMK CTOSTyKaMy Has3uBaloTb CMOMYKM 3 MPSMUM 4K
PO3rasy>€HVM JTaHLIOroM aTtoMiB y MONEKYII.

v~ Y Monekynax LmK/IiYHMX OpraHiyHMX CrionyK NaHLor He Mae KiHLIB, aToMu 3a-
MUKaOTb KOJO.

v/ 3a aKicCHMM CK1aA0M MOMEKYST OPraHidHi Pe4oBUHM KnacudikyioTb Ha Byr/ie-
BO/AHi, OKCUIF€HOBMICHI W HITPOreHOBMICHI PE4OBUHN.

v/ 3a KifbKiCTIO KOBaNeHTHMX 3B’A3KIB MK ABOMa aToMamu KapGoHy aumKiyHi
BYI/IEBOAHI NOAINAOTb HA a/lkaHu, asIkeHU, asKiHy Ta OesKi iHLWi.

Znaemo, posymicemo

m JanTe BU3HauYeHHHA xapakTepUCTUYHOI rpynu.

a HaBegniTb npuknagn:
a) BYrfIeBOHIB;
©) OKCUreHOBMICHMX CMOJYK;
B) HITPOFEHOBMICHUX CMONYK;

r) OpraHiyHuX Cronyk i3 NPoCTUMMU, NOABIMHUMUN, NOTPIIHUMKN KapBOOH-KapOOHOBUMU
3B’gA3Kamu;

) auUKAIYHNX | LUKITIYHUX CRONYK;
€) CNonyK 3 PiBHUMUN XapakTePUCTUYHUMN FPynamMu.

a YKaxiTb HiTpOoreHoBMicHy opraHiyHy crnonyky: HNO,, C,H;OH, C,Hs, C,H;NH,, CO,, NO,.
CxapakTepuayiiTe ii KinbKiCHWI | skicHWIA cknag,

m YKaxiTb OpraHiyHy Cnonyky, Lo Mae yHkUioHanbHy rpyny —OH.
A 6yTaH
B HaTpin rigpokcna,
B etaHon
I metaH

c 24 |
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B YCTaHOoBITb BiANOBIAHICTE MiXX KN1ACOM | GOPMYJIOI0 OPraHivyHMX CroyK. 3
Knac opraHi4Hnx crnoayk bopwmyna
1 ankaHu A CH=C—CH,—CH,
2 ankeHu
3 ankiHu B CH,—CH,—CH,;—CH;,
4 cnuptun 0]
P 7
B CH,— C\
OH
r CH,=CH—CH,—CH,
A CH,—CH,—CH,—OH
YcTaHoBITb BIiANOBIAHICTL MiX GOpMynaMmn PedvoBUH i KnacamMu OpraHidHMX Cnonyk,
[0 SIKMX BOHW HanexaTb.
Popmyna Knac opraHi4Hux criosyk
1 (lle—COOH A cnupTu
NH, B ankiHn
B amiHokucnotn
2 CH,—CH,—CH,—OH _
I kapOOHOBI KNCSIOTU
3 CH,;—CH,—CH,—COOH 1 anivn
4 CH=C—CH,
BuBeanite dopmyny ByrneBogHo, MacoBa 4actka lligporeHy B skomy ctaHoButb 20 %,
a BiAHOCHa rycTmHa 3a MeTaHoM gopisHioe 1,875.
Busegite popmyny ByrneBoHo, MacoBa 4acTtka Kap6oHy B skoMy ctaHoBuTh 0,8276,
a BiAHOCHA rycTvHa 3a NoBiTPsiIM A0PIBHIOE 2.
ByrneBogeHb Mae 0gHAKOBY BiAHOCHY MOMIEKYNISIPHY MacCy 3 BYIIEKMCAMM Fra3oM i Mic-
TnTb 81,82 % KapboHy. Busenitb popmyny ByriieBoaHIO.
a BuBepitb dopmyny ByrneBogHio, MacoBa 4acTtka [igporeHy B 9KOMY [OOPIBHIOE
14,285 %, a ryCTmHa 11oro 3a a3oToM CTaHOBUTD 2.
YKaxiTb paaKu, yTBOPeHi GopMyiamMmum opraHivyHmMx CNnoayK 3 04HaKkoBOK MacOBOIO YacT-
koto Kap6oHy.
A C;Hg, CgHg B C;H,,, C;HO
b C,Hg, C,H, I C,H,, CH;N
m YKaxiTb NpaBuibHi TBEPOKEHHS.
A ETeH — aumkniyHmn ByrneBogeHb 3 0gHUM NOABINHMM 3B I3KOM
B lNponaH — i3omep MeTaHy
B ETaH — romonor metaHy
I ETaHOBa KMCNOTa — HITPOrEHOBMICHA OpraHivyHa cnosnyka
)

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae 5
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2
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L 2R 2K 2R 2

Knacuaoikawito ByrieBO4HIB;

3arasibHi GOpMysn, CTPYKTYPHY i30MEpIil0 Ta CUCTEMATUYHY HOMEHKIATYpPy askaHis,
ANKEHIB, asiKiHiB, apEHIB;

BNACTMBOCTI afikaHiB, ankeHiB, askKiHiB, apeHiB;

METOAN OAEPXAHHSA, 3aCTOCYBAHHS BYI/IEBOAHIB;

B32EMO3B’A3KN Mi>K FOMOJIOTNYHUMW pSaaMU BYrIEBOLHIB;

3aCTOCYBaHHS BYr/IEBOAHIB Ta IXHi BMB HA OOBKINNA.

Micna 3acBOEHHA MaTepiany TeMu B 3MOXeTe:

+
+

+

+ 4+

Ha3uUBaTH aJikaHW, akeHU U asikiHy 3a CUCTEMATUYHOK HOMEHKIATYPOIO;

HaBOANTUN NPUKJIaAN HACUHEHNX, HEHACUNYEHUX Vi aPOMATUYHUX BYr/IEBOAHIB, CTPYK-
TYPHUX OPMYJI X IBOMEPIB;

MOSICHIOBATU CYTb CTPYKTYPHOI i30Mepii BYyr/ieBOA4HIB, PO3ri3HaBaTy CTPYKTYPHI i3oMe-
PV MEBHOI PEYOBUHU;

cKJ1agaTmn Ha OCHOBI 3arasibHoi GOPMYi MOJIEKYJISIPHI Ta& CTPYKTYPHI (popMysiv Byrjie-
BOZAHIB MEBHOI0 rOMOJIOriHHOro PSAy;

CKnagaTu PIBHSHHS peakuivi, ki OnnCyoTh XiMIiYHI BIaCTUBOCTI BYr/1eBOAHIB;
nopiBHioBaTu 6y10BY i B/1IaCTUBOCTI BYrJ1IEBOAHIB;

po3B’sa3yBaTy 3agadi Ha BYBEAEHHS MOJIEKY/IAPHOI opMyiv pedyoBuHU 3a 3arajib-
HOI POPMYJIO rOMOJIOTYHOIro PSAY Ta rycTmHow abo BiHOCHOK ryCTUHOK; Macolo,
06°eMoM abo KifIbKICTIO PEYOBUHW PeareHTIB 4v rMpoAyKTIB peakLii, 06rpyHToBy4YM 00-
paHuvi crocib po3B’si3aHHS;

PO6GUTN BUCHOBKM (L|OZO B/IACTUBOCTEN PEYOBUH Ha MiAcTaBi ixHboi 6y40BU Ta Mpo
6Yy.10BY PEYOBUH, 3 OrJ/IAY Ha iXHi B1aCTUBOCTI, Ha MiAcTaBi LiIbOro 06rPyHTOBYBaTH 3a-
CTOCYBaHHSI BYr/1€BOAHIB;

YTBEepANTUCH Yy HEOOXIAHOCTI 36EPEXEHHS IOBKI/IIS Mif YaCc OJEPXKaHHS Vi 3aCTOCYBaH-
HS BYr/1IeBOAHIB;

OLiHIOBAaTH M0XeXHY Hebe3rneyHiCTb BYr/IeBOAHIB Vi €KOJIOriyHi HacigKy rMopyLUEHHS
TEeXHOJ10rivi OOYBAHHS Vi 3aCTOCYBAHHSI BYr/1€BOAHIB Ta iXHIX MOXIAHUX.

MpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKka B Mepexi IHTepHeT mae
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AAKaHM. CTOYKTYPHA 130MeEpIs]
§3. M CMCTEMATHMYHA HOMEHKAATYOA
AAKAHIB

IHpopMaLiiiHa AOBiIAKA

# AnkaHu — 3arasbHa Ha3Ba HaCUYEHNX BYrEBOJHIB auMKnivHOT 6yn0Bu. Ix Monekynm
CKJ1a4al0TbCs 3 aTOMIB ABOX XiMiYHUX enemeHTiB — Kap6oHy 11 Miaporeny, Hanpuknaza;:
C;H; (mponaH), C;oH,, (aekaH), CyoH,, (eMik03aH).

# BaneHTHI MOXJIMBOCTI KOXHOro atoma KapboHy B Mosiekynax ankaHiB MakCUMasbHO
BUKOPUCTAHI 4f1g CNosy4eHHs 3 atomamu [igporeHy.

75
g
H H H

A AnKaHv € cnonykamMm 3 KOBaNeHTHUM 3B’3KoM. Mix aTomamu Kap6oHy 3B’S3ku oau-
HapHi HenongapHi, Mk atomamu KapboHy i NgporeHy — cnabkononsipHi.
H H H

H:C:C:CH

H H H

# AnkaHn — pevoBmHU 6e3 KONLOPY, HEPO3YUHHI Y BOAj. 3a 3BMYAHMX YMOB rasono-
DiGHWIA arperaTHU CTaH MatoTb aikaHu 3 KibKiCHMM cknagom KapboHy B Monekyi
BiZL 0QHOro A0 4oTMpbox atomis (C,—C,), pioknin — Big N’atmn no n’atHagusat (Cs—C,;),
pewTa — TBepAi pevoBuHM (Man. 3). MazononibHi ankaHyn 6e3 3anaxy, piaki — i3 3a-
naxom 6EH3UHY.

Man. 3. BukopucTaHHs ankaHis

# Temnepatypa KUMiHHS | NNaBNEHHS ankaHiB NiABMLLYETLCS 3i 36iNbLIEHHAM iX MONEKy-
JNISPHOI MacK Ta AOBXMHM kKapOoHoBOro naHutora. Lo 6inbl po3ranyxxeHum € kapb6o-
HOBWI NAHLIOT ankaHy, TO BULLA B HbOrO TeMnepaTtypa KUMiHHA Ta NiaBAeHHS.

27 )
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TLOV"PM*OW Z’PYMMM' ..................................................... .

1. lNepekoHanTecs, WO MONekynsapHi GOpMyaM romMonorie MeTaHy Bignosi- -
Jal0Th OfHiN 3aranbHiit dopmyni C,H,, . », A€ n — KiNbKicTb aToMiB KapGoHy -
B MOJIEKYII. :
BVKOHYIOUM Lie 3aBAAHHSI, CriepLly 3a 3aranbHoio gopmynoto C,H,, . , CknaaiTs -
MONeKynsipHi popMynn ankaHiB 3 kinbkicTio atomiB KapboHy B monekyni 2, 5, 7,
10, Ha3BITb iX.
3BipTe ix 3 popMynamu umx peqyosuH y Tabnumui 1 Ha c. 8. :
2. Cknagitb MonekynapHi GopmMynm ankaHiB, Wo MicTaTe: a) 16 Tomie KapOoHy;
6) 32 atomu ligporeHy; B) Ha 4 atomun KapboHy 6GinbLue, HiXk HOHaH; ') Ha WICTb -
aTomiB [igporeHy MeHLwe, Hixk AeKaH. :
CTPYKTYPHA ISOMEPIA AJIKAHIB. Ankanam, mounHatouu 3 OyTaHy,
BJIACTUBA CTPYKTypHAa idoMepisa, 3yMOBJEeHaA Pi3HOIO MOCJIiJOBHICTIO CIIOJY-
yeHHa aToMmiB Kapb6ory B moseryni. Hanpukaan, y mosekyJi rekcany CcH,,
mricts aToMiB KapOoHy MOKYTh MaTH I’ ATh PisHUX posTamryBaHb. OTiKe, TeK-
caH MOJKe iCHyBaTH y BUTJIAMAIL 11’ ATH i3oMepiB:

CH,—CH,—CH,—CH,—CH,—CH,  CH,— (|3H—CH2—CH2—CH3

1) 2)  CH,
g

CH3—CH2—(|3H—CH2—CH3 CH3—(|3H—(|3H—CH3 CH3—(|J—CH2—CH3
3) CH, 4) CH, CH, 5) CH,

Kapb6ou-kapboHOBi JaHIIOTH, AK Yy HIEPIIiil HamiBCTPYKTYpHiN dopmy.i,
Ha3WBAIOTh JiHillHuMmu. Pemra annioriB — poszaayiceni.

HOMEHEJATYPA AJIKAHIB. ¥V nmonepegaboMy OYHKTI maparpada Ha-
BeJleHi HAIIiBCTPYKTYPHI (popMyau I’ ATH Pi3HUX PEUOBUH i KOKHA Ma€ CBOIO
HasBy. Hemae moTpebu BUBYaTH iX Hamam’ ATh, JOCTATHHO 3HATYU M 3aCTOCOBY-
BaTU IPaBUJia HOMEHKJIATYPH.

" HomeHKIIaTypa — Iie MOBa XiMii, 110 BUKOPUCTOBYEThCA AJIA HMepemaui
cKJany i OyJoBU PeUOBUH IXHIMU Ha3BaMU.

Homenkaarypa ankaHiB, AK i BcixX iHIIWX KJaciB OpraHiuyHMX PEUYOBUH,
CcKJIajacd He onpasy. I choroaHi B JriTepaTypi TpanjaamTbCA TPU BUAU HOMEH-
KJIaTypu: TpUBiaJbHa, pallioHaabHA U cucreMaruuHa. OcTaHHA HUHI € Hal-
OiJIBIN YsKHMBAHOIO, il MU ¥ 0yIeMO JOTPUMYBATHCH.

Y rabauni 1 (c. 8) BKazaHo HANiBCTPYKTYPHiI GOPMYyaM AECATH aJTKAHIB
3 HEPO3TAJNYKeHNMU KapOOH-KapOOHOBUMU JIAHITIOTAMU.

:: Flpaso ans 6e3onnaTHoro po3MilLeHHs NiApy4YHNKa B Mepexi IHTepHeT Mae
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. ByrsiesogHi 3 HeposTaly:KeHMMH KapOOH-KapOOHOBMMH JAaHIIOTaMHU '
Ha3WBAIOThL HOPMAJLHUMH i B iXHill Ha3Bi 3a3Ha4YalOTh IPO IIe JIiTePOIO H
. (uepes gedic) mepex Ha3BOIO CHOJYKHM. Hampuknag: H-TeKcaH
1 CH,—CH,—CH,—CH,—CH,—CH,. 1
HasBu HacuueHNX BYTJIEBOJHIB PO3TralysKeHol 0yA0BU CKJIALAIOTE 3 JOTPU-
MAaHHAM 3a3HAUCHNX HUYKUe IIPaBUJI.

ITPABUJIA HOMEHEJIATYPU AJIKAHIB. IIlo6 HasBaTu aJIKaH, BaM
MOTPiOHO BUKOHATH il yV HaBeeHil HUMKUe TTOCJIiJOBHOCTI.

IIpumimka: po3rjadnaloym KOKHe IpaBUJIo, 3HAXOAbTe Aii Ha #oro mix-
TBepAKeHHA B Tabuuili 4 Ha c. 31.

Hdia 1. Y cTpyKTypHili opMysi alKkaHy posranay:keHoi OymoBH 00epiTh

TOJIOBHUMII KapOoHoBuWil jgaHuior. e HalgoBIIVII 3 MOYKJIWBUX CYIiJIBHUX
KapOOHOBUX JIAHITIOTiB, IO MiCTHUTh HaANOLJIBINTY KiJbKiCTh HAWIIPOCTIIIMX
3aMiCHUKIB.
. 3amicHMK — ximiuHa YacTHHKa 3 HecIlapeHUM eJeKTPOHOM. Hpmma-"
. AaM{ TaKUX YaCTHHOK € 8Y2ae600He6l 3AMICHUKU, XAPAKMePUCMUYLHI
. (pyHKUioHaANBHI) 2pynu, amoMmu 2an0zeHi6. BOHU MOXKYTH 3aMiIlyBaTH
" B rOJIOBHOMY JIAHIIIO31 oguH a60 Kinbka aTomis Iigporeny.

JJ1a ofHOBAJIEHTHUX BYIJIEBOAHEBUX 3aMiCHUKiB, YTBOPEHUX 3 BiAIOBiJ-
HMX HACUUYEHWX BYTJIEBOJHIB, Y Ha3Bi BUKOPUCTOBYIOTH cydikc -ma (-iim),
3amicTs -aH (Tabi. 3, c. 30).

SKI0 y hopMyJIi aTKaHy MOKHA BUILINTU KiJbKa JAHITIOTIB 3 0THAKOBOIO
KinbKicTio atromis KapboHny, To 3a rojsoBHHuii 00epiTh TOH, y AKOro OijbIie
3aMICHUKIG.

Hdia 2. Aromu KapOoHy ToJIOBHOTO JIAHITIOTA CJIiJ MPOHyMepyBaTu apao-
ChbKUMHU ITudpamu (3a MIpaBUIaMHU CUCTEeMAaTHYHOI HOMEHKJIATYPHU IX Ha3uBa-
IOTH JJOKaHTH).

. JlokaHT — mUdpa, 110 BKa3dye Ha MOJIOKEeHHSA 3aMiCHUKA, IIOABiMHOTO 4
* 1morpifiHOro 3B’A3KiB y MOJIEKYIi.

JdorpumyiiTech TaKOl ITOCJIiZOBHOCTI Aifi:

a) HyMepaIllito mounHaiite 3 Toro Kiuis, ge KapooH, 6ina axoro posrairo-
BaHMWI 3aMiCHUK, MAaTHMe MEeHIINH JOKAHT;

0) AKIO pisHi 3aMicHMKU mmepe0yBalOTh HA OLHAKOBiil Bimcrani Bim 000x
KiHIIiB JaHIIOra, To HyMepaIiio 34iliCHITh 3BiTH, Ae pOo3TaIllOBaHUI IIPOCTi-
mInii 3aMiCHUK;

B) AKIIIO OAHAKOBI 3aMiCHUKHY, 1110 BUSHAYAIOTH HyMepalliio JIaHI[Iora, PiBHO-
BigmaseHi Bim o0ox KiHIIIB JaHITIOTa, TO HyMepallil0o MOYHITHL 3 TOTO KiHIIHA,
e 6iybpIe 3aMiCHUKIB.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae 5
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Tabauusa 3
AJarxanu Ta BignosigHi iM oHOBAaJEHTHI 3aMiCHUKNT

AnkaH OaHoBaNeHTHUI 3aMiCHUK
Ha3Ba Popmynn Ha3Ba dopmynn
MeTaH CH, MeTun —CH;
H H
H—(|3—H —(|J—H
b b
H H
HS .C. H * .(5 «H
ETtaH C,H; Etun —C,H;
H H H H
H-¢—C-n ——G-m
HoH Hon
H H H H
H:.C.:.é:H ’.C.z.C.:H
Mponax C,H, Mponin —G;H;
HHH HHH
H—C—G—C—H ——b—bm
HH B B oM
H HH HHH
H:.c.:'c.:.c':H '6:.(;:.(;2H

Hisa 3. 3anuriTs B adadaBiTHOMY MOPAAKY Ha3BU 3aMiCHUKIB:

Q) mepIINMU 3aBXKIU MUIIITH JOKaHTU (HoMepu) aromiB KapOouy rojos-
HOT'0 JIAHITIOTa, 0iJig AKoro (AKux) € samicHuk (3amicuuxu). ITam’amaiime!
CKinbKY OMHAKOBUX 3aMiCHHKIB Mae omguH aToM KapOoHy, CTimbKU pasiB 3a-
MUCYIOTH 1OTO JIOKAHT;

0) mudpu, SIKUMU IO3HAUEHi JIOKAHTH, BiAgiIaliTe OOTHY Bill OmHOI KoMa-
MU, a IIicJIsg OCTaHHBOI (IIepe Ha3BOIO 3aMiCHMKA) cTaBTe gedic;

B) KiJIBbKiCTh OJHAKOBUX B3aMiCHUKIB 3asHauaiTe Iepen Horo HAa3BOIO
npedikcamu («Iu» — OBa, «TPU» — TPHU, «TeTPa» — YOTUPH);

I') mepesiK 3aMiCHUKIB 3AiliCHIONTE B a(haBiTHOMY MOPAAKY, HE BDAXOBY-
IOUH iX CKJIAJHOCTI.

Hia4.CraaniTs moBHY Ha3BY peuoBUHY (06€3 BiZICTYITy Biji 3p00JIEHOTO 3aIINCy
IIO/I0 3aMiCHUMKIB, 3aIIUIIIITh HA3BY aJKaHy, OOpPaHOTO 3a T'OJIOBHUM JIAHITIOT).

i Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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3a Tabuauiero 4 omparioiiTe aJIrOpUTM CKJIAJAHHA 3a PO3TIAHYTUMU IIpa-
BUJIAMY Ha3BW KOHKPETHOIO aJIKaHY 31 CTPYKTYPHOIO (DOPMYJIOIO:
i
CH3—(|J—CH2— (|3H— CH,
CH, CH,
Tabnruuys 4
ANTOpUTM CKJIaJaHHS HA3BH aJKAHY
Ne Aia 3i cknagaHHa Pesy,r!?'raT 3anuc
Ha3BU ajsikaHy o
1 Y dopmyni HanpoBLimm (i3 Tpboma
obupatoTb 3aMiCHMKaMN) € NaHLuor (|3H3
rOJSIOBHUI NaHulor, |3 N’atv Tomis KapGoHy; M _ _
3’ACOBYIOTb, TP OOHAKOBI 3aMICHUKM CH, (|J CH, (|:H CH,
AKi 3aMiCHUKM € —CH, CH, CH,
B HbOMY
2 HymepyloTb naHutor | Hymepaduito 34iiCHIOEMO CH,
3NiBa HanNpaBo (xo4a 1 2 3 4 5
3aMiCHUKM PO3TaLLOBaHi CH3—C|J—CH2—(|JH—CH3
i niBopyy, i npaBopyy 6ina
py paBopy CH, CH,
apyroro atoma Kap6oHy,
niBopyu ix GinbLue)
3 3anucyloTb YacTuHy | FONOBHMIA NaHUor Mae Tpu | 2,2,4-TpuUMeTun...
Ha3BW aJikaHy, 3aMiCHUKN
LLLO CTOCYETbCS —CH; (nBa po3TalloBaHi
3aMiCHUKIB 6ins gpyroro atoma
Kap6oHy in oauH 6ins
4eTBEepPTOro), TOX undp Mae
oyt Tpu: 2, 2, 4. MNpedikc
Tex «Tpu». Hassa KOXHOro
i3 TPbOX 3aMICHUKIB —
MeTuN
4 CknagatoTb NOBHY FoNnoBHMM NaHulromMmy uin | 2,2,4-TpMeTUNNEHTaH
Ha3BY PEYOBUHN CronyLi € ankaH 3 n’aTbma
aTomamu Kap6oHy B
mMosnekyni. Lle neHTaH
CRJAODAHHA CTPYKTYPHOI ®OPMYJIU AJKAHY 3A HA3BOIO.
3HaHHA HOMEHKJIATYPU JAIOTh 3MOTY He JINIle HasuBaTH OPraHiuHi peuoBUHH,
a 1 3a IXHIMU Ha3BaMU CKJIaIaTH CTPYKTYPHI (popMyJIu.
3 aJropuTMOM CKJaJaHHsA CTPYKTYPHOI (GopMyJaH aJKaHiB 03HalloOMTeCh
Ha OpUKJALl aJlKany 3-eTui-2,4-qrumMmeruiarexkcany (Tabdia. 5, c. 32).

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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B S LN : J
Tabauusa 5
Aaroputm cKIagaHHS CTPYKTYPHOI (hOpMyYJIN aJIKaHy 3a iOr0 HA3BOIO
Ne Aisa PeaynbTar
1 K CBiQUMTb HA3Ba CNOyKM, ii ) o e n = .
rOSIOBHUM NAHLIOr YTBOPEHMUI c—C—C—C—C—¢C
rekcaHom, TOMy 3anncyloThb i
HYMEpPYIOTb CUMBOJIN LLECTU
aTtomiB KapbOoHy, CTaBNS4U Mix
HUMW OOHY PUCKY BANIEHTHOCTI.
lMpumitka: Hanpsm Hymepadwii
3Ha4YeHHSs He Mae.
2 | bina TpeTboro atoma Kap6GoHy C,H,
NUWYTb 3aMicHUK eTnn —C,H;, 1 2 8" 1 5 6
a 6ing apyroro i 4eTBEPTOro — C_?_C_(lJ_C_C
no OAHOMY METUILHOM
AHOMY Y CH, CH,
3amicHnky —CHj,
3 | donucytoTb Y rOSIOBHOMY NaHLIO3i Csz
atomu [igporeHy B KiNbKOCTI, 1 2 3 4 5 6
Lo 3a6e3rnevye KOXXHOMY aToOMy CH3—(|3H—CH—(|JH—CH2—CH3
Kap6oHY HOTUPMBANEHTHWUIM CTaH
POOHY HOTMP CH, CH,

.* CkJamaiouy Ha3BU HACUUEHUX BYTJIEBOOHIB, 3a3HAYAIOTh Micue K HA38U
aToOMiB M rpyn aTomis, 1o 3amictunu I'inporen y cmonyi, Ta Ha3sy
HACUYeH020 8Y2Je800H10, TIT0 YTBOPIOE TOJOBHUM JAHITIOT.

TLOVLPOUAIOW Z’PYMMM' ..................................................... .

1. Ha3sBiTb 3a CMCTEMATMYHOIO HOMEHKIATYPOIO HaBEeAEHi Ha C. 28 B NYHKTI :
«CTpyKTYypHa i3oMepisa ankaHiB» uboro naparpada isomepu rekcaHy. :
2. Cknapitb CTPYKTYpHi dopmynu:

a) 2,2,3,3-TeTpaMeTmnneHTaHy;

0) 3,3-ouetunrenTaHy.

4;’ Cmucao npo oenobue

v/ A5KaHW — HacuK4eHi BYrfeBOHI, CKIa, MOJIeKyS KX BiANoBiOae sarasnbHil
CbOpMyJ'Ii an2n+2'

v/ HasBu BCix anikaHiB 3aKiH4yloTbCA CY(hIKCOM -aH, a YyTBOPEHUX 3 HUX OOHOBA-
JIEHTHUX 3aMICHUKIB — -mu1 (-in).

v/ AnkaHam BacTuBa CTPYKTYpHa isomMepisa. BoHa 3ymoBneHa pisHoto Nochnifos-
HiCTIO cnonyyeHHs aTtomiB KapboHy B KapOOHOBOMY NTaHLIIO3I.

v/ HalnoLwmpeHilwow cy4acHo0 HOMEHKIATYpolo asjkaHiB € cucTemMaTuyHa
HOMEHKaTypa.

i Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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) 29509 0 3 n€)

Cmopmm epyguma '.

lNpocTopoBa 6yaoBa asnkaHiB. MNpocTopoBe PO3TallyBaHHSA aTOMIB Y MOJEKy-
Ni MeTaHy (nepwuvii NpeacTaBHUK ankaHiB) BigobpaxeHo 3a A0NoMOoro 06’eMHOI
(MacwTabHOI) | KynecTpmXHeBOl Moaener Ha MantoHky 4.

<«—artoMu H—>

<—aTOMU Cx

Mogeni Monekynn metaHy: a — 06’eMHa (macwtabHa); 6 — KyJeCTpuxKHeBa

KyT Mix HanpsimMkamu XiMiyHMX 3B’A3kiB atomMa KapboHy 3 atomamu [igpo-
reHy B Mosiekyni meTaHy gopisHioe 109°28'. Ona Monekyn ankaHiB, Wo Mic-
TaTb Oinbwe aBox aTtomiB KapboHy, xapakTepHolo € 3ursaronofibHa d¢dopma
KapbOOHOBOr0 naHLUora, y sKOMy Takox 30epiraetbcs BaneHTHUA kyT 109°28’
Mibk aToMamun KapboHy (marn. 5).

@ o e

W KynecTpukHesa MoAe b MONIEKYNN H-MEeHTaHy

P R T R R T T R R I I I I I I
.

. BaneHTHUiA KyT — KyT MiXX Hanpsmkamm xiMidHMX 3B’A3KiB aToma B MOJieKysiax '
© YU KpucTanax.

R I R R R R R R I I R R I T R R R R I I I I I I S AT P R R R AP

Ziaemo, posymiemo

m HasBiTb 3aranbHy HpopMyny ankaHis.

a CdopmynonTe OCHOBHI NpaBmia CUCTEMATMYHOI HOMEHKIATYPW afikaHiB.
a CxapakTepuayiTe aKiCHUI cknag, ankaHis.

a AKMIA XiMIYHWI 3B’A30K aTOMIB Y MONEKynax ankaHis?

YKaxiTb 3aranbHy GOpMyny rOMOJIOriB METaHY.

A CnH2n -2
5 CnHZn +2
B CnH2n
r CnHZn -6
B HasBiTb ankaHm 3a CMCTEMATMHYHOK HOMEHKATYPOIO.
e o
a) CH,—CH— CHz—CHz—CHz—(l'J—CHz—CHs
CH,
33 )
MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae 5 &
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6) CH3—(|3—CHZ—CHz—Cﬂz—CH—CHz— C,H;

CH,

Yn HanexaTb Li peqyoBuHN 0 idoMepis? Bignosiaos o6rpyHTyiiTE.
B Cknapgjitb CTPYKTYPHi GOPMYIN PEHOBUH 32 HA3BaAMM:

a) 3,5-amneTunrenTan;

0) 3-meTun-5-nponinHoHaH;

B) 2,2,5-TpUMETUArenTaH;

r) 2,3-gumeTmnnrenTaH.

YKaxiTb, ki 3 Ha3B afkaHiB HE BiAMNOBIAAIOTb CUCTEMATUYHIA HOMEHKNATYPI:

a) 2,3-aumeTunoyTaH;

0) 4-eTUNNeHTaH;

B) 2-€TnN-3-MeTUNNPONnaH.

dopmynu ckinbkox pe4yoBuH 300paxeHo? HasBiTb Lj pe4oBUHU:

a) CH;— (CH,),—CH,

G
6) CH,—CH,—CH,—CH,
8) CH,— CH,—CH,

CH,
r) CHy—CH,—CH__
CH,

m YKaxiTb, y IKMX BUNaaKax npunycTuamcs NoMunku B Hymepadii ronoBHoro kapboHoBo-

ro naujora: 3 4 5
CH, —CH, —CHy
3 2 1 12
2 CHy— CH —CH, — CH, o) Hy C— C —CHj
5 4 .
CH,; — CH, CH, — CH;
1 2 3 4 1 2 3 4
| |
CH, — CH, — CHj CH, — CHy

3po6iTb NpaBunbHY HyMepawilo, Ha3BiTb CMNOJIYKM 3a CUCTEMATUYHOIO HOMEHKIaTy-
poto.

a BuBeniTe MonekynapHy ¢dopmyny BYrneBoAHI0, MacoBa 4yacTtka KapOoHy B monekyni
akoro gopieHioe 80 %, a ryctmHa 3a nosiTpsMm ctaHoBUTb 1,034.

i Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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XIMIYHI BAACTUBOCTI aAKAHIB

§ 4.

IHpopMaLliiiHa AOBiIAKA

#. XimiuHi sBMwa, a6o XiMiuHi peakuil, — Le B3aEMOMNEPETBOPEHHS XiMIYHUX YaCTu-
HOK, LLLO CYNPOBOOXYIOTbCH PYNHYBAHHAM OOHUX | YTBOPEHHSAM iHLLINX PEYOBUH.

4. PeakLi€elo 3aMilLieHHS Ha3MBaOTb B3AEMO/,IO NMPOCTOT PEHOBMHM 3i CKJIaAHOI0. Y Heop-

2KBr + Cl, = 2KCI + Br,;
Mg + H,SO, = MgSO, + H,T.
# Bs3aemogia pe4yoBMHM 3 KUCHEM AlicTana Ha3By peakLyii OKUCHEHHS. OKUCHEHHS, LLIO CY-

NPOBOAXYETLCS BUAINEHHAM CBITNa 1 Tenna, Ha3nBaloTb FOPIHHAM. PE4OBUHU MOXYTb
ropiTK He NnLLE B KUCHI (Hanpuknaz, 3ani3o ropuTb TaKOX Y XJ10pi).

#. Peakuia po3knany — Lie peakLis, BHAC/iA0K 9KOi 3 OOHIEI PEYOBUHN YTBOPIOETHCS
Kinbka, Hanpuknaa,;
t°C
Cu(OH), = CuO + H,0;
t°C
2KNO; = 2KNO, + O,.

Hna ankaxiB, uepes3 HacumueHicTb ximiunux 3B’sa3KiB atomiB KapbOomny,
peakmii nmpuegHaHHS HEMOMKJUBi. SIK BU misHaeTech AeIlno IIisHirme, mJis
HeHACUUYEeHUX BYIJIeBOAHIB BOHU € OCHOBHUMH.

TAJIOTEHYBAHHS — xapakTepHa peaKI[isa aaKaHiB.

AJTkaHU BCTYIIAIOTh y peakilii 3amimenusa 3 raaorenamu — dgropom F,, xJ10-
pom Cl,, 6pomom Br,, fiomom I,. ITig wac mux peaxiiit aromu Iigporeny sami-
IIyIoTheA Ha atromMu rajioreHiB. IIIBuaKicTh rajioreHyBaHHSA 3MEHIITYETHCS Bif
dropy mo tioxy. Ilig uac mpoBeeHHA IIUX PeaKIliil CTBOPIOIOTH BiAIIOBiIHI yMO-
Bu. Tak, B3aeMOIii0 3 XJIOPOM IIPOBOASATE Ha CBiTJIi, 3 6POMOM — TaKOK, IIPOTE
MIBUIKICTh peaKIlii HOpiBHAHO 3 XJI0POM MeEHIIIA.

Ha cBitui 3a 3BuyaiiHuX yMOB a00 B TeMpPsBi IIpyM HarpiBaHHi 4M B IIPU-
CYTHOCTi KaTaJjisaTopa, y MOJEeKyJIi MeTaHy Bci aTomu ['imporeny mocJiifoBHO
3aMiIlyoThcd aToMaMu XJIOPY.

CH, + Cl,s HCI + CH,C] — xsopomeras

(hv — mo3HauKa KBaHTa CBiTJIA).
3a IoCTaTHBLOI KiJIBKOCTI XJIOPY peaKIlid IPOJOBKYETHCA AAJIi 3 YTBOPEH-
HSM TPONYKTiB 3aMiIieHHA periTu aToMmis ['igporeny:

CH,CI + Cl,—» HC1 + CH,Cl, — guxjopomeTas;
CH,CI, + Cl,— HCI + CHCl; — TpuxJiyiopomeran (xs0podopm);
CHCI,; + Cl,—» HC1 + CCl, — TeTpaxjiopoMeTaH.

F

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae ( 4
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ISOMEPU3AIIIA. Ankanu (mounHatouu 3 OyTaHy) 3a BifTIOBimHOI TeMIie-
paTypu i1 HagBHOCTI KaTaIidaTopiB i30MepU3yIOTHCS — YyTBOPIOIOTH i30MepH.

Isomepusanisa — ximiuHa peakiris 6e3 3MiHM XiMiYHOTO CKJIaay peareHrTy. ":
Ii mpogykTOM € i3oMep — pedyoBMHA 3i 3MiHEHHM CKeJIETHHM UM IIPO-
CTOPOBUM PO3TAIIIYBAHHAM aTOMiB y MOJIEKYJIi. ¥ IIUX peakIlisax 0epyThb
y4acTh ajJKaHU, MOJIEKYJIU SKUX MICTATH He MEHIIe YOTHPLOX aTOMiB
Kapbony.

Hampuraan, isomepusaliia H-IIeHTaHy B idoneHTaH (2-MeTua0yTaH) Bigoy-
BaeThcd 3a Temuepatypu 100 °C Ta HassBHOCTI KaTaJIidaTopa aJIOMiHil XJI0pu-
oy AlCl;:

100 °C, AICI
CH,—CH,—CH,—CH,—CH,—/———> CH3—(|JH—CH2— CH,.
H-IIeHTaH CH,

2-meTunbyTaH

fAx 6aummo, peareHT i IPOAYKT i€l peakirii MarOTh OHAKOBY MOJIEKYJIAPD-
Hy dopmyny C,H,,, ase pisHy OynoBy mMoJiekya. BoHU € CTpyKTypHUMU i30-
MepaMu.

TEPMIYHUM PO3KJIAL AJIKAHIB. ITi peakmnii Big6yBaioThca 3a BH-
COKOI TeMmepaTypu i 6e3 JOCTYIY IOBiTPs. S3aJeKHO BiJf yYMOB YTBOPIOIOTLCS
pisHi mpoayKTH.

Tepmiunuii po3kaan 3 po3apuBoMm C — C 3B’ aA3KiB (KpeKkiHr):

CHis — CgHyy + CoHys
OKTaH reKCaH eTeH

CisHgs —  CoHy + CoHys.
OKTaJeKaH HOHAH HOHEH
IIponykraMmu KpekiHry € cymim agkanis i ankeniB. Kpexiur Big0oyBaeTn-
csa 3a remueparypu 500—700 °C. ¥V mpucyTHOCTI KaTaidaTopiB TemMmeparypa
HIUKYA.
Pospus C — C 3B’sA3Ky MOKe CTATHUCh Y OyIb-IKOMY Micili KapOOHOBOIro
JIAHITIOTA MOJIEKYJIN.

TLOVL\OO(M,*O[XJ/V\,(L ‘LPYMM ..................................................... .

PoarnaHbTe BapiaHTn KpekiHry H-rekcaHy. HasBiTb NpoayKTn peakuin, Lo Ha- -

nexaTb 00 ankaHis.
CH,+ CH,=CH — CH,— CH,— CH,

+-c > CH,— CH,+ CH,= CH — CH,— CH,
CH,— (CH,),—CH,

CH,= CH,+ CH,— CH,— CH,— CH,

CH,— CH,— CH,+ CH,= CH — CH,

i Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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Tepmiunuii po3kaan 3 pospusom C — H 3B’askiB. Posapus C — H 3B’aA3KiB
BimOyBaeThCcA 3a BMCOKOI TeMIIEpaTypH ¥ 3a yuacTio KaTajisaTopiB (miaTuua,
xpoM(IIT) oxcup, anrominiit okcup Ta iH.). Bin 3aBepIiiryeTbca yTBOPEHHAM He-
HacuYeHUX a00 MUKJIIYHIX BYTJIEBOAHIB i BogHI0. PosriigHeMo IpUKJIALN:

CH,— CH,— CH,— CH; > CH,— CH =CH — CH;+ H,;
OyTaH OyT-2-eH BOJIEHb

CH, CH,

~ N ~ N
H,C CH, H,C CH,
I — | + H,.
H,C CH, H,C CH,
~ -~ ~ -~

CH, CH,
H-T€KCaH IOIHUKJIOTeKCaH BOOEHb

CH, CH
e ~N N
H,C CH, HC CH
| —> | | + 4H,.
H,C CH, HC
N -
CH,

H-TeKCaH OeH3eH BOJEHb

TepmiuHMI PO3KJIAL METAaHY 3 YTBOPEHHAM CaKi i BOJHIO 3a TeMIePaTypu
1000 °C BizbyBaeThCA 3a PiBHAHHAM:
CH, - C + 2H,.
Tak y IPOMHUCJIOBOCTI OEPKYIOTH caKy (UMCTHUH ByTJIellb) i BOAEHbB.
. Peaxnii poskiafy, OAHUM 3 IPOAYKTIB AKUX € BOJEHb, MAIOTh 3arajIbHy
. HasBy — peakiiii merimporenisairii, abo merizpyBaHHs.

B3AEMO/AIA HACMYEHUX BYTJIEBOJHIB 3 JIVTAMHU TA KHUCJIO-
TAMM. Ankanu crifiki mo mii xuciaor, ayris. I11o 1ie HacIpaBai Tak, MOXKHA TIe-
peKoHaTuch Ha Takomy nocuini. Hammemo y aBi mpobipku mo 2 MJ1 po3umHy Ha-
Tpifi rizpokcumy, a 1e y ABi — mo 2 MJI po3urHy HiTpaTHoI Kucaotu. ITomicTumo
B mepIiry npobipKy 1 My 6eH3UHY (CyMiIT piIKUX aJKaHiB), Y APYTy — BCUIIEMO
CTPYsKKY mapadiny (cymiin TBepaux ajixkaHiB). BmicT mpobipok mepemirraemo.
CroocTepe:keHHA OiATBEPAUTH, ITI0 XiMiUuHa peakIlia MiK HacMUeHUMU BYTJIe-
BOJHSAMU 1 JIJyroM He BimOyBaeTheA. ¥ TPETIO i ueTBepTy IPobipKu (MiCTATH KHUC-
JIOTY) TaKOXK moMicTuMo OeH3UH i mapadiHoBY CTPYKKY Bimmosigmuno. Hacaigku
CIIOCTEePEeKeHHA Oy IyTh aHAJOTIYHNMHU 3 IOIIePeIHIM JOCTIiI0M.

PEAKIIII IIOBHOTO OKUCHEHHS AJIKAHIB ('OPIHHS).
AnKaHM — TOPIOYi JIerK03aMHUCTi Pe4oBMHY. BOHM 3roparoTh 3 YTBOPEH-
HAM BYTJIEKHCJIOTO I'a3y, BOAU I BUAIJIEHHAM 3HAUYHOI KiJIbKOCTI TemyjIoTu:
CH, + 20, — CO,T + 2H,0; AH =—-880 x]Ix.
IIpomec ropiHHS BYIJIEBOAHIB INMHNPOKO BUKOPHUCTOBYETHLCA Y ABUTYHAX
BHYTPIiIITHHLOTO 3TOpaHHA aBTOMOOiNiB, JiTakiB, Ha TEeIJIOBUX eJIeKTPOCTaH-
Miagx, y mo0yTi — B rasoBuX ILIMTAX i KOTJIAaX TOIIIO.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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Cwweao wpo ocrobre

v/ 130Mepu3aLis ankaHis no4vMHaeTbea 3 6yTtaHy. i npoaykToMm € isomepu — pe-
YOBUHMU, Y 9KUX BigOynaca 3mMiHa MOpsaKy CNosyYeHHsa aToMiB 6€e3 3MiHU Xi-
MiYHOIO CKJ1afy PEYOBUH.

v/ OerinpyBaHHa (oerigparaia) ankaHis — peakujis po3knany, Og4HUM 3 NPoayK-
TiB SIKOI € BOOEHb.

v/ AnkaHm CTinki g0 4ii KucnoT i nyris.

v/ AnkaHu Gynb-9KOro arperatHoro CTaHy — JIerko3anMuCTi PeYOBUHU. 3ro-
pPaHHS ankaHiB CynpOBOLXYETbCSH BUAIIEHHAM Y HABKOJINLIHE CepenoBuLLe
3HAYHOI KiJIbKOCTi TENNOTU, 3aBAAKM YOMY IX BUKOPUCTOBYIOTb 5K MasibHe.

v/ AnkaHam BiacTMBE ranoreHyBaHHg — yBeAeHHs aTOMIB rasioreHis oo ckna-
[y OpraHiyHoi peyoBuHM. BinbyBaeTbCs peakuis 3amilleHHs1, NpoTe cepep, i
NPOAYKTIB HEMAE NPOCTOI PEHOBMHMU.

v/ XiMi4Hi BNaCTUBOCTI ankaHis:

+0
2
. » CO,+HO+
@I‘OleHﬂ 2 2 Q
+ Hal, (Cl,, Br,) C,H,,. Hal,
@ > C H., Hal irT. n.
rajoreHyBaHHS no2n 2=
raJoreHOIOXigHi
i3omepusalisa
@ > Izomepu
~ t, Kar.
&
el @t, KaTajgisaTopm Cymimm
O |~ Kpekiur CH, ,iCH,,
E
e PO3KJIagaHHA
16 [ oom,
E 6es nocrymy O,, t
@_ H, .| Hukmoankanu,
IeriipyBaHHSA aJIKeH!, apeHu
@HpI/IGI[HaHHﬂ
lHeMoOK T Be! i
@+ KMnO,[H,SO,] ; Criiiki mpotu aii
OKUCHEHHSA OKHCHUKIB

FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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3arasnbHe pPiBHSAHHSA peakLii FOpiHHS ankaHiB:

C,Hy,.»+(1,5n+0,5) 0, > nCO,T + (n + 1)H,0 + Q.
PosrnsHemMo npuknagn BUKOPUCTAHHS LbOro PiBHSHHS ANs BUBEAEHHS MONEKynsap-
HOI GOPMYNN ankaHy.

AnkaH KinbkicTio pedoBuHn 0,5 mMonb 3ropae 6e3 3anuLlKy B KUCHI

KEV.ECER :
o6’emom 123,2 n (H.y.). BuBeaitb MonekynsapHy hpopmMysly peHOBUHM.

AaHo:
v(C,H,,..)=0,5Monb
V(0O,) =123,2 n (H.y.)

n—"? |

Po3B’a3aHHeA
1. BukopucToByto4n 3aranbHe MONEKYNFPHE PIBHAHHSA peakuii, 3’9COBYEMO Kifb-
KICHI BIOHOLLEHHS ankaHy N KUCHIO:
C,Hy, .5+ (1,51 +0,5) 0, nCO,T + (n + 1)H,0.
1™monb (1,57 +0,5) monb
2. KopucTtyounce BCTaHOBAEHUM Y Aii 1 BiGHOLEHHSAM, 3’AICOBYEMO KiJTbKiCTb pe40-
BUHW KNCHIO, LLIO BUTPAYaAETLCA Mif, 4ac ropiHHA 3a3Ha4€HOl B YMOBI KiJIbKOCTi ajikaHy:
1monb C,H,, ., (1,5n.+ 0,5) monb O,
0,5monbC,H,, > x mosib O,
x=0,5-(1,5n+0,5):1=(0,75n + 0,25) monb.
3. OBYMCNI0EMO KiNIbKICTb PEHOBUHM KMCHIO B NopLii 06’emom 123,2 n. (H.y.):
123,2:22,4=5,5 monb.

Otxe, (0,75n +0,25) = 5,5 (MOsib). = PO3B’SXiTb 3amady: BHACHiOOK
4. 3HaxoAnmo n: @ cnasoBaHHS ankaHy KinbKicTio
0,75n +0,25=5,5; PEYOBUHM 4 MOJIb, YTBOPUIACS
0,75n=5,56-0,25=5,25; BOOA  KiNbKICTIO  pPEYOBUHU
n=5,25:0,75=7. 20 monb. BuBepiTb Moneky-

Bianosigb: C,H,. NApHY popMyny PeHOBUHN.

Zuaemo, posymicmo

u HasBiTb TMNN XiMiYHUX peakLin, y aKi BCTYNalTb ajikaHW.
a [MosICHITb, YHOMY peakuil NPUESHAHHS 05 afikaHiB HEMOXJIMBI.

CknapjiTb piBHAHHS peakLii ranoreHyBaHHs MiXk eTaHOM | 6POMOM 32 YMOBM, L0 Kiflb-
KiCTb PEYOBMHU KOXHOIO peareHTy AOPIBHIOE 1 MOsb.
O6uucnitb 06’eM Xxnopy (H.y.), HEOOXIOHWIA ON9 MOBHOrO ranoreHyBaHHA MeTaHy
06’emom 60 1. Yci BuMipu 3po6ieHo 3a 04HaKOBUX YMOB.

Akmii 06’EM KMUCHIO (H. Yy.) BUTPATUTbLCS HaA CrnajiloBaHHS MpPonaHy KinbKicTo
peyoBuHU 4 Mosb? Akunii 06’€eM BYrneKnUCoro rasy yTBOpUTLCS Npu LibOMy?

“ O6uncnite Macy caxi, 4oOyToi TepMiYHUM PO3KIaaoM MmeTaHy macoto 80 Kr.
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§_ AAKEHU. CUCTEMATMYHA
{852 HomeHkaaTypa it i3oMepis
AAKEHIB

IHpopMaLiliHa AOBiAKA

# AnKeHu — HeHacu4eHi ByrneBoaHi aLuuknivyHoi 6ya0Bu 3 OAHUM NOABIMHUM 3B’A3KOM
aTomiB KapOoHy.

# Haseu ankeHiB BiANOBIOaOTb Ha3BaM ankaHiB 3 TAKOI X KiSIbKiCTIO aTtoMiB KapGoHy,
nve cydikc -aH 3MIHIOETbCS Ha -eH, Hanpuknaa, eTaH — eTeH.

# EveH C,H, € nepim npeacTaBHUKOM rOMOJIONYHOr0 paay ankeHis. BiH, a TakoX Moro
roMoJsiorv MatoTb Ha ABa aToMu [igporeHy MeHLe, HixXX BiANOBIAHUM TM ankaH.

TLOV\‘P&(MDW I’PYMM ..................................................... _:
1. MopisHanTe monekynapHi dopmynu etany C,Hg n eteny C,H,, nponaHy C;Hg i :
nponeHy C;H,.
2. CkopuCTaBLIMCb pe3dyfbTaTtamMu MOPIBHSAHHA Ta 3Halo4M 3aranbHy Gopmyny .
asnkaHis, CKnagitb 3arajibHy GopmMyIy ankeHis.
3. Yknapnitb roMonorivyHnin psg, ankeHie 3 nepmx Aes’ 9T NpeacTaBHMKIB, 3a- |
3HA4YMBLUWN HA3BM Ta MONEKYNSPHI GOPMYNN PEYOBUH. .

AJIKEHHU, BY 1OBA MOJIERY JIU. 3aransHa @opmyaa ankeHis — C,H,,.
3a 3MeHIIIeHHA KiJbKICHOrO CKJaay MOJIEKYJ aJIKeHiB Ha aBa atomu ligpo-
reHy IIOPiBHAHO 3 BiATIOBiIHUMU allKaHaMU YOTHUPUBaJeHTHHUI cTaH KapboHy
30epiraeTbcd 3aBAAKYN YTBOPEHHIO ITIOABiMTHOTO 3B’ A3KY:

Ko7
p— H.. ..H
LG cc
H ® B “H
eTeH
H\C/H H.. C.;[_I
\. /H “ & tH
c=C c2:C
/7 D!
H H H H
nponeH

Hageneni cTpykTypHa # ejleKTpoHHa (QOopMyJid Ta MacmiTabHa # KyJie-
CTpH KHEBa MoJeJi eTeHy (MaJji. 6) iTI0CTPYIOTh HAABHICTH Y MOJEKYJIi eTeHy
IIIeCT KOBAJIEHTHUX 3B’ A3KiB. HoTUpPH 3 HUX YTBOPUIUCH MixK aTromamu Kap-
6ony i I'inporemy, nBa — Mixxk aromamu Kap6ony. IlosHaueHHsA MOABIHAHOTO

_ﬁpaBo Ans 6e3onnaTtHOro po3MilLleHHs nigpyvyHuKa B mepexi IHTepHeT mae
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3B A3KY Y CTPYKTYPHIiN (hopMyJIi 1BOMaA OJHAKOBUMU PUCKAMU U B €JIEKTPOH-
HifT (opMyJi JBOMa OZHAKOBUMM IIapaMU eJIEKTPOHIB He O3Hauae, IO Iii
3B’ A3KU PiBHOIiHHI.

Q28 Mopeni Moniekynn eTeHy

YV moasifiHOMY 3B’sA3KY OAUWH 3B’SI30K MIIHIIIWHA, ZPYruil — caaOKimmmii.
Crnabkimuii 3B’ A30K HepIIUM PO3PUBAETHCSI B PeAKIiAX, TOAL AK MiITHimImi
3bepiraerbcd. 3a MiciieM Po3puUBY BimOyBaeThCA NPUETHAHHS iHIITNX aTOMIiB
yu rpyn atomis. Ile miaTBepmKyoTh XimMiuHi Ba1acTuBocTi ankenis (§ 6).

Yepes yTBOPEHHA IOABINHOr0 3B’ I3KY 3MEHIIIYETHCS BiJCTaHb MidK siApaMu
atomiB Kap6ony. [los:xuHa moaBiiinoro 38’ a3ky C = C cranoButs 0,133 HM,
TOAl AK moBxKuHA ogquHapHOoro 38’ a3Ky C — C gopisuioe 0,154 um.

CUCTEMATUYHA HOMEHEJIATYPA AJIKEHIB. ¥V cucremaTuuHii
HOMEHKJIaTyPi aJKeHiB BijoOpakaoTh MOPAIOK CIIoJayueHHs aToMiB KapboHy
B MOJIEKYJIi (aHaJIOTiuHO ajJKaHaM) i MicIe moaBifiHOro 3B A3KYy B KapOOHOBO-
MY JIaIo3i.

3araJibHiI MpaBUJIA CKJIAJAAHHS Ha3B alKeHiB 3a CHCTeMAaTHUUYHOIO HOMEH-
KJIATYPOIO TaKi.

1. O6uparTh rOJIOBHUM JIAHIIOT — HANJOBINNI KapOOHOBUIA JAHIIOT 3 I10-
OBIAHUM 3B’ A3KOM.

2. Hymepairiro roJioBHOTO JIAHIIIOTA 3AiMCHIOIOTH 34 IIPUHIIUIIOM HANMEeH-
1100 JIOKaHTa s aroma KapOoHYy, CIOJIyuyeHOro MOABIiHNM 3B’ A3KOM 3 iH-
muM aromoMm KapOony.

3. Ha3Bu asikeHiB YyTBOPIOIOTH BiJl HA3B aJKAaHiB 3 TAKOI0 CaMOIO KiJIbKiCcTIO
atomiB Kapbory, 3aminiorouu cydikc -aH Ha -eH.

4. Ilepen cydixkcoM -eH 3alIUCYIOTH JOKAHT IMOABIHHOrO 3B’ A3KY, BUALIAIO-
Uy 1 0Tr0 3 000X OOKiB medicamu.

5. IloBHy Ha3By CKJIaIalOTh y TaKiii caMiii mOCJIiZOBHOCTI, 1110 i AJIA ajJKa-
HiB, 38 BUHATKOM TOTO, ITT0 IIepef cyhiKcoM -eH T0maeThCs JOKAHT IOABIiHOT0
3B’A3KY.

VY pasi HeoOXimHOCTI BU MOKeTe HpUTALaTH IMOCIILOBHICTL CKJATAHHS
Ha3BHU aJIKaHiB, 3BePHYBIIIUCH 0 TeKCTy § 3.

Posrisnemo ckaagaHHA Has3B ajdKeHiB (Tadbm. 6, c. 42) Ha npukIami
peduoBUHU, (hopMyJia AKO1

C,H;
CH,—CH,—CH— (ll = CH,.

CH,
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o
B S LN : _)I
Tabauus 6
AJropuTM CKIaJaHHA HA3BH AJKEHY
Ne Aia 3i cknagaHHa PesynbTar 3anuc
Ha3BU aJsikeHy Al
1 | O6upatoTb rONOBHUI NaH- Hanposwwuii naHyorano- | C—C—C—C=C
utor, 3’COBYOTb, AKOMY OBINHMM 3B’A3KOM MICTUTb | neHTeH
asiKeHy BiH HaNexmTb n’aTb atomiB Kap6oHy

2 | HymepyioTb roIOBHUI NaH- HymepaLito 34iNCHI0EMO | 5 4 3 2 1
Litor, BU3Ha4aloTb JIOKAHT MO- | cnpasa HaniBo, TOKaHT C—C—C—C=¢C
OBiliHOrO 3B’A3Ky, cknagatoTb |atoma KapOoHy 3 noaBiit- | ...neHT-1-eH

Ha3BY roJIOBHOIO flaHulora HVM 3B’A3KOM — 1

3 | 3’acoByl0Tb, ki 3aMiCHUKM 3amicHuKiB gBa: MeTun 3-eTun-2-meTuin...
€ B KapOOHOBOMY JIAHLIO3i 3 JIOKAHTOM 2 Ta eTun
MeHT-1-eHy 1 3aNnCyioTb iX, |3 NOKaHTOM 3
DOTpUMYyoYMCh andasiT-
HOro NOPSIAKY Ta BKa3yloun

JIOKaHTU
4 | CknapaloTb NOBHY Ha3BY PoanounHaemo 3anncom | 3-etmnn-2-mMeTunneHT-1-eH
ankeHy NokaHTiB, npedikcis i Ha3B

3aMiCHUKIB, a 3aBepLuye-
MO Ha3BOI0 aNIKEeHY

ITam’aTaiiTe, 110 MiXK JOKaHTAMU KiJIbKOX OJHAKOBUX 3aMiCHUKIB cTaB-
JIATH KOMH, a BCi JOKaHTHU (30KpemMa if moABiiiHOTO 3B’ A3KY) BiJOKPEMIIIOIOTE-
cs Bif JriTep pucKaMu.

TLOV\APO(U,DW ‘LPYMM ..................................................... .

3Haloun HOMEHKNaTypy ankeHiB, Nnerko 3a Haseamu 6e3NoMUIIKOBO ckiaaaTtu
CTPYKTYPHIi GOPMYNM PEHOBMH LIbOr0 Knacy.
1. Cknagitb CTPYKTYpPHI dopmynn:

2,3-0MMeTUNrekc-1-eHy;

3,4-omeTun-2-meTunrekc-1-eny.
2. 3HangiTb i BUNpPaBTe NOMWJIKY B Ha3Bi aNkeHy, FOSIOBHWUI NAHLOT IKOro CK)'Ia-
naeTbes i3 wectn atomiB KapboHy: 2-etun-4,5-metunrekc-1-eH.

ISOMEPISA AJIKEHIB. HeBasXkko 3po3yMiTu, IO CTPYKTYpPHA izomepisa
aJKeHiB 3yMOBJeHa He JIHIIle PisHMM IIOpAIKOM 3B’sA3Ky aromiB Kapbony
(posTalryBaHHAM 3aMiCHMKiB), a ¥ IIOJOKEHHSIM TOJABiAHOTO 3B’3KY
B TOJIOBHOMY JIAHITIOTY. AJIK€HAM BJIaCTMBa TaKOXK IIPOCTOPOBa isomepisa
(TIpo Hei MOKHA i3HATHUCS 31 CTOPIHKY epyauTa).

fAxmro B ankany 3 MonekyasapHoo ¢opmysnoio C,H,, icHye aBa cTpyKTyp-
HUX i3oMepH, TO B aJIKEHY 3 TAKOIO caMoI0 KijJbKicTio aTromiB Kap6oHy ix Tpu.

CH,=CH—CH,—CH, CH,—~CH=CH—CH,; CH,= cl: —CH,

CH,
oyT-1-eH 0yT-2-eH 2-meTnanporn-1-en
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1. Cknagitb CTPYKTYPHIi GOPMYNM i30MepiB NEHTEHY.
2. HasBiTb pe4yoBunHM, GOPMYIU SKUX BU CKIANN.

BUBEJIEHHSA MOJIEKYJAPHOI ®OPMYJH PEYOBHUHHU 3A 3A-
TAJIBHOIO ®0PMYJIOIO I'OMOJIOTTYHOI'O PAAY TA I'YCTHHOIO
ABO BITHOCHOIO I'YCTUHOIO. 3uanusa 3arajbHOI (OpMYyJIu TOMOJIOTiYHO-
o pAAy JoIoMarae BCTAaHOBJIIOBATU MOJIEKYJIAPHY (hopMysy peuoBuHU. Po3-
IJISHEMO IIPpUKJIagy 3aad.

Busenite MoJeKyJAApHY (OpPMYyJay rasolofiOHOro ajaKeHy,
TYCTHHA SKOT0 3a HOPMaJbHUX YMOB gopisuioe 1,875 r/i.
Poap’a3annsd:
1. O6uncII0eEMO Macy, MOJISIPHY Ta BiTHOCHY MOJIEKYJIAPHY Macy ra3omosio-
HOi PeUOBMHU KiJIbKicTIO peuoBUHY 1 MOJIB, yPaXOBYIOUH, 1110 V,, = 22,4 j1/MOJIb.
m(C,H,,)=p - V=1,875r/n-22,41=421

M(C,H,,) =42 r/mouab M(CH,,)=42
2. BusnauaeMo n: M/(C,H,,)=12n + 2n =42
14n =42 n=3

Bigmosins: C;Hy.

3apaua 2. BuBenits hopmysry alKaHy, BilTHOCHA I'yCTHHA IIapiB sSIKOTO
3a MOBIiTPAM JOpiBHIOE 2.

Posp’sa3anHa: 1. O6unII0EMO MOJIAPHY MACy aJKaHy:
D..=M:29,sBincu, M =29 D_..
M(C,H,,,,)=29-2=58 (r/moab).

2. Buznauaewmo n.
M(CH,,.,)=12n+2n+2=14n+ 2;
14n + 2 =58;
14n=58-2=56;n=56:14=4.

Bignosias: C,H,,.

Cmopmm epyquma '.'

Ctepeoisomepia ankeHiB. Taky Ha3By oTpumasna i3omMepisi, 3yMOBJIEHA Pi3HUM
MPOCTOPOBMM PO3TalLlyBaHHAM O4HAKOBUX aTOMIB BiGHOCHO NOABINHOIO 3B’ S3KY.

Hanpwuknapg, rpynn CH, B Monekyni 6yt-2-eHy CH,— CH=CH — CH, moxyTb po3Ta-
LIoBYyBaTMCA MO oauH 6ik NoABiAHOMO 3B’A3KY B OAAHOMY i30Mepi (&) 1 Mo Pi3Hi — B iHLWO-
My (6). Y nepuomy BunaaKy yTBOPIOETLCS LMC-i30MeEp, a B APYroMy — TpaHC-i3oMep.

H H H,C H
) \C C/ ) \C /
a = =
/ \ / \
H,C CH, H CH;
yuc-oyr-2-eH mpanc-6yT-2-eH
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Mix umc- i TpaHCc-i3oMepamu iCHYIOTb BiAMIHHOCTI 32 i3NYHMMMN 1 HaBITb AEAKUMU
XiMIYHHUMW BNACTUBOCTAMU.

4;’, Cwmuceao npo oenobue

v/ AJKeHV — HeHacuyeHi BYyrneBoaHi 3 OAHUM NOABINHMM 3B’A3KOM Y MOJIEKYI.
v/ 3aranbHa popmyna ankeHis — C,H,,.
v/ AnkeHaM BracTVBa CTPYKTYpHa i3omepis.

v/ Cknapaioum Ha3Bu afikeHiB, ypaxoBylOTb JIOKAHTU 1 HA3BWN 3aMiCHUKIB, HAa3BY
rofIOBHOr0 KapOoH-KapOOHOBOIO NaHLora Ta JIOkaHT NoABINHOIO 3B’ A3KY.

m ¢ki opraHi4yHi pe4yoBMHM HA3MBAIOTb ankeHamu? HaeeaiTe npuknagn NpeancTaBHUKIB
rOMOJIOrNYHOro psay ankeHis.

a Yomy ankeHun HanexaTb A0 HEHACMYEeHUX BYTNIEBOAHIB, @ ankaHu — A0 HACU4eHUX?

a AKnii anropuTM CKNagaHHsA Ha3B asikeHiB 3a CUCTEMATMHHOK HOMEHKNATYPOI0?

" AnkaH 4M ankeH 3 0gHAKOBUM KiflbkicHUM cknagoM Kap6oHy mae Ginblue i3oMepiB?
MosacHiTb.

m 3 HaBegeHoro cnucky $opMysl OpraHiyHMX PeyvoBuH BUOEPiTb GOPMYIN ankeHis
i Ha3BITb IX:
CH,OH, C,H,, C,H,, C,H,, C,H,,, C.H,,, C;H,, C.H,,.

Po3sTalyinte peqyoBuHM 3a 30ifbLUEHHSIM KibKOCTi atomiB [igporeHy B MOMekysi:
renTeH, NeHTaH, renTaH, NeHTEH.

B HasBiTb pevoBuHN, GOPMYIU AKX HABELEHO:

a) CHy — CH = (lz — CH, — CHj ®) CH; — CH, — CH — CoH;

CH, CHy
©) CH, — CH, — CH —CH, 1) CH; — CH—C— CHj
CH, CH, C,H,

“ Cknagjtb CTPYKTYPHI GOpMyNn CNONYK:

a) 2,2-ANMeTUNrekc-3-eH; 0) 2,3-gUMeTUNNeHT-1-eH.
B Cknapfjitb CTPYKTYPHY i MONIEKYNFPHY GOPMYNN CMONYKN 4-eTnn-3-MeTUNreKkc-2-eH.
m N'ycTvHa napis ankeHy 3a NoBiTPsiM AopisHIoE 2,9. Bueedite popmyny peyoBumHN.

BuBepaite dopmyny ankaHy, BigHOCHA rycTuHa napiB SKOro 3a rigporeH ¢opnyopuaom
popisHioe 2,9.
m AnkeH i a30T MaloTb OAHAKOBY ryCTUHY 32 BOOHEM. BuBeaite dopmyny ankeHy.
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XIMIYHI BAGCTUBOCTI €TEHY
{86-Q 13 3acTOCYBaHHS AAKEHIB

IHpopMaLiiHa AOBIAKA

A AnKeHW XiMiYHO aKTWUBHILLi, HiX ankaHu. MpuyMHa — HasABHICTb Yy CKNaAi MONEKyIu
noABINHOro 3B’A3Ky, YTBOPEHOr0 ABOMA KOBAJIEHTHUMM XiMiYHHUMU
3B’A3KamMu Pi3HOT MIiLLHOCTI.

A Iig yac xiMiYHNX peakLii crninbHa enekTPoHHa napa cnabkilloro 38’a3Ky AOCUTL NIErko
PO3PUNBAETLCS, 3aBASKM HOMY aJIKEHWN IEFKO BCTYNAOTh Y peakLjii NpUeaHaHHs.

# lMonimepusauia — peakujsd NOCNiAOBHOro NpMeaHaHHa 6aratbox MOJIEKY HU3bKO-
MONEKYNFPHOI PEYOBUHU (MOHOMEpPA) 3 YTBOPEHHSAM BMCOKOMOJIEKYNSPHOI CAONYKN
(nonimepy).

lpuraparite, 3 SKNMY NoJiMepamMy BU 03HaloOMUINCh y 9 Kaaci.

#. MoHOoMep — peyoBuMHa, MOJIEKYNIM AKOI 34aTHI BCTynaTtu B XiMiuHy peakuito 6araTto-
pa30BOro NPUELHAHHS 3 YTBOPEHHSAM MOJIEKYNN NOJiIMEPY.

# lMoniMmep — BUCOKOMOJIEKYSIAPHA CMOMYKa, WO CKNaaaeThca 3 6aratboX O4HAKOBUX
CTPYKTYPHUX JIAHOK.

#. CTpyKTypHa naHka — rpyrna aTtomis, L0 6araTopasoBo MOBTOPIOETLCHA Y CTPYKTYPI
nonimepy.

# CTyniHb noniMepunaauil — KifbKiCTb CTPYKTYPHUX JIAaHOK Y MONEKYJi MoniMepy.
PosrisaeMo KOHKPETHI MPUKJIAAYU XiMiYHUX BJIACTHBOCTEH aJIKeHiB.

PEAKIIII IPUETHAHHA.

1. ligpyBanusa (rigporenizania) — npueguanua soguio H,. BinoysaeTbcs
3a HarpiBaHHA B IPUCYTHOCTI KaTayidaTopiB — MeTtasiB nmatuau Pt, masna-
nairo Pd um mikesro Ni:

CH,~CH,+ H,—>"> CH,—CH,.

eTaH

2. TamorenyBanHa. ETeH BcTymae y peakIlii mpuegHaHHS 3 TajoreHaMM:
¢ropom F,, xmopom Cl,, 6pomom Br,, tiomom I,. Bpom npuenuyeTbcs Jerko, 3a
KiMHATHOI TeMIIepaTypH i 6e3 KaTaaisaTopa. XJIop pearye 3 eTeHOM IIie JIeTIIle,
Hixk OpoM, a Ha CBITJIi peakilif cympoBomKyeThcAa Bubyxom. [IpuenHauus ra-
JIOTeHiB Bif0OyBa€eThCA 3a MicIleM PO3PUBY MOABiMHOIO 3B’ I3KY I 3aBEePIIYETHCA
IPpUETHAHHAM [0 KOKHOTo aroma KapOoHy mo omHOMY aToMy raJioreny. Pos-
TJVISTHEMO ITI0 BJIACTUBICTH €TeHY Ha JOCJIii 3 OpPOMHOI0 BOJ0I0 (PO3UUH OpoMy
Br, y Bozi, 110 Mae :KoBTe 3a6apBiaeHHA). SIKII0 6e30apBHUIL ra3 eTeH IPOITyC-
KaTu yepes OPOMHY BOAY, TO PO3UMH IMIBUIKO 3HE0APBIIOEThHCA (MaJ. 7, c. 46).

r
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= CzH4 -

4% =
I C,H,Br,

g £/

m 3HebapBneHHs 6pPOMHOI BOAM B peakLii 3 eTEHOM

Ile saxicHa peakuis Ha pPEYOBUHU 3 MOABIMHMM KapOOH-KapOOHOBUM
3B’ ABKOM:

CH,=CH, + Br,— (|3H2 — (|3H2.
eTeH Br Br
1,2-gubpomoeran
ITe serme Bin0yBaeThCA IPpUETHAHHSA XJIOPY:
CH,=—CH, + Cl,— CH,— CH,.
& &

1,2-guxopoeran

3. IIpuegnaHHA TaJOTeHOBOAHIB (TiAporeH TaJOTEHiAiB): TimporeH
dayopuny HF, rigporen xmopunmy HCI, rigporem o6pomimy HBr, rigporeu

togquny HI.
CH,—CH, + HCl1— CH,— CH,
LG
XJIOpoeTaH

~ IIpomykTamMu peakiliit mpuegHAHHSA BOIHIO A0 €TEHIB € aJIKaHU, rajore-
HiB — AUraJIOreHONOXiJgHi alKaHiB, rifporeH raJoreHigiB — MOHOTI'aJIO-
reHOIIOXiAHI aJIKaHiB.

4. Tigparania (mpuegHAHHA BOAN):
CH,=CH, + H,0 5% CH,— CHl,

H OH
€TaHOJI

Tigparamia ereny BigOyBaeThcsA B MPUCYTHOCTI opTodochaTHOl KUCIOTH
H,PO, nix uac HarpiBa"HA.
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. YHacaizok peakIliii mpueTHAHHS €TeH Ta HOT0 TOMOJIOTH IIePEeTBOPIO- '
IOThCA HA HACHYEHi PEeUYOBUMHHU, Y MOJEKYJaX AKHX yCi 3B A3KH MiK
. aromamu KapO6oHy — ommHapHi.

OKMCHEHHS AJIKEHIB. OKMCHEHHA aJIKEHIiB 3aJI€KUTDH BiJ HPUPOIU
OKICHHIKA Ta TeMIepaTypu, TOMY B XO/[i peaKIliii yTBOPIOIOTHCSA Pi3HI IPOAYK-
TH.

1. YacTKOBEe OKHCHEHHS eTeHYy 3i 30epeskeHHAM OTMHAPHOTO 3B’ A3KY MiXK
atomamu KapGony BimOyBaeThcAa 3a KiMHATHOI TeMIepaTypu, HATPUKJIALT
3 Kauriii nepmanranarom KMnQO,, posunHeHuM y BoJi (po3uuH Mae ioeToBe
3a0apBJIeHHS).

CH,=CH,+ KMnO, + H O —HO—CH,—CH,—OH +...
eTeH eran-1,2-mion

VY mporieci peakiiii ¢gioseToBuii po3umH 3HeOapBIOETHCA. L B3aemomia
€ II1e OJTHI€I0 AKICHOI peaKyico Ha aiKeHn (MaJt. 8).

OKWCHEHHS €TEHY PO34HNHOM Kanin nepmMaHraHaty

2. IloBHe oKuCHeHH eTeHy (TopinHsA). I1fo BlacTUBICTL eTeHYy BU BUBYAJIU
B 9 KJaci i1 3HaeTe, 10 TOPiHHA CYIPOBOIKY-
€ThbCs BUALJIEHHSAM TEILJIOTH B IOBKiJIsA, a IIpo-
IYKTaM¥ PeaKIlii € ByIrJeKucanii ras i Boga.

= Tpuragaiite L BIACTUBICTb
i cknapitb PIBHAHHA TOPIHHSA
€TEHY.

ITOJIIMEPUSAIIIA ETEHY. 3 mosimepusallieio eTeHy BU TaKOK 03HAIO-
Muianchk y 9 kaaci. Tomy sanuiiieMo Juillie cXeMy peakirii fioro moaimMmepusarii.
KaTajaisaTop

nCH,= CH, (—CH,—CH,),
e€TeH HoJIieTuJIeH

SR cBiAUUTE PO3TVIAHYTUN NPUKJIAL, PeaKIlid ImoyiiMmepusaiiii erany — 1e
TaKOYX PeaKI[is IMPUETHAHHA 3 YTBOPEHHSAM MAaKPOMOJIEKYJ HOJIiMepy, yci
3B’saA3Ku aToMiB KapOony B sKUX — OAWHAPHI.
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3ACTOCYBAHHSA SHAHB ITPO XIMIYHI BJTACTUBOCTI PEYOBHUH

JJIA BUBEJIEHHS IXHIX MOJIEKYJIAPHUX ®OPMY JI. ITepe6ir peakmii

mmepeaTh 3alIMCOM XiMiuHOTO piBHAHHA. CKJIaBIIN 110T0, 32 Maco0, 00’ eMOM

UM KiJBbKiCTIO peYOBMHY PeareHTiB a00 IPOIYKTiB peakIlii BCTaHOBIIOIOTH (BU-
BOJAATH) MOJIEKYJIAPHI (hopMmyiiu peuoBuH. Po3riasHeMo IpuKJIagy.

3apaua 1. Anxen macoo 5,6 r mpuenHaB BomeHb 00’emoMm 2,24 i
(H.y.). BuBenits dhopmysy anKeHy.

lano:
m(C,H,,)=5,6r
V(Hy)=2,24 n (H.Y.)

n—? |
Po3p’a3anHa
1. CkyamaeMo piBHAHHS peaKirii:
C.H,, + Hy > C,Hy, . ».
2. O0unCaeEMO KiTbKiCTh pEUOBUHY BOAHIO 32 YMOBOIO 3a1aUi:
vH,)=V/V,=2,24:22,4=0,1 (mosB).
3. 3a piBHAHHAM peakIlil aHaJIi3yeMO KijJbKiCHI BiJHOIIEHHS aJKeHY U
BOJHIO Ta BCTAHOBJIIOEMO KiJIbLKiCTh PEUOBUHU aJKEHY, II[0 IIpopearyBasB:
CH,, + H, > CH,,.,
1 mone 1 moub
3a piBHAHHAM peakIlii KiJbKicTh peuoBUHU aIKeHy JOPiBHIOE KiJIbKOCTi
peuvoBuHU Boguio. Orxke, v(C,H,,) = v(H,)=0,1 moab.
4. 3Ha0u” KiTbKiCcTh peUOBUHU B MOPILii asKeHy Ta ii Macy, 06UMCII0EMO
MoOJIAPHY Macy 3a opmyaow M(C H,,)=m : v.
M=5,6:0,1=56r/moib
5. 3maxoaumo n i BUBoAUMO GOPMYIYy alKeHY
M(C,H,,)=12n+2n=14n; 14n = 56; n=4.
Cxaagaemo MmoJieKyIAapHy hopmyay ankerny: C,Hg.
Bignosigs: C,Hs.

3apaua 2. YHacaijok IpUeTHAHHSA TiApOTeH XJOPUAY KiJdbKicTIiO
peuoBuHU 0,2 MOJB IO aJIKEHY YTBOPUBCA IMIPOAYKT PeaKI[il

Macoio 15,7 r. Busemits popMyay ajKeHy.

Hano:
M(C,H,,,,Cl)=15,7r
v(HC1) = 0,2 moib

n—?

Po3r’a3anna
1. CkiamaemMo piBHAHHSA peakirii:
Cc,H,,+HCl->CH,, ,Cl
2. 3a piBHAHHAM peakIlii aHajgiszyeMo KiJbKicHI BigHOIIEHHS aJKeHYy
¥ rigporeH xXJIOpUAy:
cH, + HCl] » CH,,, ClL
1 moans 1 moub
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To6to v(C,H,,) = v(HCl). Ane noku 110 He BijoMa Maca mopIlii aaKeHy.

3 piBHAHHA peakilili 0aummo, IO Maca yYTBOPEHOIO IIPOAYKTY pearIrii
OpUETHAHHA € CYMOIO Mac aJKeHy I rimporeH xJjopuny. Tox mMaca alkeHy —
Ie pi3HUIA Mac IPOAYKTY PeaKIiil Ta ri[poreH XJI0pUILy.

3.

4.

m(C,H,,) = m(C,H,, , ,Cl) — m(HCl)

O6GUMCII0EMO MACy TiAPOTeH XJOPUAY KiabKicTio peuoBunu 0,2 MOJIb:
m(HCl)=v - M;

M (HCl)=1+ 35,5=36,5;

M(HC]) = 36,5 r/Mmo0Jb;

m(HC1) = 0,2 moxs * 36,5 r/monb = 7,3 T.

O0uncaeMo Macy IIOpIiil ajJKeHy, I0 IIpopearyBas. BoHa HopiBHIOE

PisHUIII Mac OPOAYKTY peakIlii i mprueJHAHOTO J0 AJIKeHY IiApOoTeH XJIOPUIY:

5.

15,7r—-7,3r=8,4r.

O6UMCII0EMO MOJIAPHY Macy ajJKeHy 3a (popmyJioo M = n.
A%
8,4:0,2 =42 ( a j
MOJIb

3HaxX0oauMO 71 i BUBOAUMO (hOPMYJIY aJIKeHYy:
MJ(CH,)=12n+2n=14n; 14n=42; n=42:14=3.
Cranagaemo monekyaApHYy hopmyny ankeny — C;Hg.

Bigmosins: nponen C;Hg.

Cwweao wpo ocxobre

v/ ETeH Mae BUCOKY XiMi4HYy aKTUBHICTb:

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae

+0
(D——2 > CO, +H,0 + |
\~ ropinHa | , THO+ @
[
_Of
[ -@ i H2 > CnH2n+2
-9 rizpyBamHa anKaH
\T/ + Hal,(Cl,, Br,) CH,Hal,
'f @ > IUTaJoTeHOIoXifHe
rajoreHyBaHHA
— /U\ aNKaHy
> HHal (HF, HCI,
et ar
8 HBr, Hl) CH,,, Hal
o 25 @ MOHOTaJIOTeHOIOXiTHe
é = 3 amKaHy
S E CH, OH
g € | =+ H,0, t, kaTanisarop naner O
=3 @ : = OHOATOMHUIA
L :;) g rigparamis crupr
% .
g g nC H, ,t, p, kKaranizaTop (_CH, )
8 >, > n 2n n
» moJriMepusaria noJnMep
® &
‘H m
g 8| _ +KMnO, C,H,,(OH),
S5 @qaCTROBe OKWCHEHHSA ABOXATOMHHIH
Ay CHUPT
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u 3a 4oNOMOroK KX PEH4OBUH MOXHA BUSIBUTU €TEH?
a MepeniviTe BigOMi BaM XiMiYHi BNIaCTUBOCTI ETEHY.
ﬁ, ETeH um eTMH 3HeGapBuTbL 6pOMHY BoAy? Bianosiab o6rpyHTyliTE.

g’ HacnyeHMn 4n HeHaCMYEeHMMN PEHOBMHAMN € MPOLYKTU peakuin NPUEHAHHS BOA-
HIO, rafioreHiB, ranoreHoBOHIB A0 ankeHis?

‘,ﬂ 3p0o6iTb BUCHOBKW LLLOAO MOXNIMBOCTI Nepebiry peakLii NnpuegHaHHa Ans askaHiB Ta
ankeHiB Ha niacTasi 6y40BU MOJIEKYN €TaHy 11 eTEHYy.

m FKi NPOAYKTN MOXYTb YTBOPUTUCS BHACNIAOK MOBHOMO 1 HEMOBHOIO OKUCHEHHSA eTEHY?

m 3akiHYiTb MONEKYNSAPHI PIBHAHHSA MOXJ/TMBUX PEAKLL.
C,H,+HBr —>

C,Hg + HI —>

CH,+Br,—>

C,H,+Br,—>

YHacnipok B3aemogii ankeHy macoto 28 r 3 6poMoM YTBOPMBCS NPOAYKT peakuii, Mmaca
SKOro Ha 64 r 6inbLua 3a Macy nopuji ankeHy. Bueeaite MonekynsipHy GopMyIy ankeHy.

Cknaaitb yMOBY 3a4a4i Ha BMBEAEHHS XiMiYHOT GOPMYM ankeHy 3a Macoto, 06’eMoM
abo KiNbKIiCTIO PEHOBUHWM peareHTy Y1 NPOAYKTY peakLiil.

YHacnigok cnanioBaHHS ankeHy KinbkiCTio pedoBuHN 0,6 MONb BUAINMMBCA BYrNEKUCAUA
ra3 06’emom 40,32 n (H.y.). BuBegiTb MoNekynsapHy GopmyIy ankeHy.

53 YHacninok npueagHaHHa xnopy o6’emom 2,24 n (H.y.) A0 ankeHy YTBOPMBCS NPOAYKT
peakuii macoto 14,1 r. Busegnitb popmyny ankeHy.

m Po3TaluyinTe razonofioHi peyoBmHM 3a 36iNbLUEHHSM FYCTVUHM 3@ NOBITPSM
A xnop
B BOgeHb
B xn0poBOAEHb
IeteH

AnkeH macoto 5,6 r npuegHaB rigporeH xnopug macoto 7,3 r. Busenite dopmyny
ankeny.

Ha cnanioBaHHA 9KOI OpraHivyHoi CroJlykKu — €TEeHY YU €TUHY — KiIbKICTIO PEeYOBUHN
1 Mosb BUTpavaeTbcs Binblunii 06’€M KUCHIO (H. y.)?

ﬁ) TLPau,uoeMo 3 Jm%uimmm GILPLAAMIA

36epiTb iHpOopMAaLLio MPO 3aCTOCYBAHHS eTeHY i Npe3eHTyinTe ii B KNaci.

|
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__ AAKIHW. 130MeEPIS,
(s HOMEHKAATY0a,
XIMIYHI BAGCTUBOCTI aAKIHIB

IHpopMaLiiHa AOBIAKA

# Etun (auetuneH) C,H, — HeHacuyeHwin BYrneBoAeHb 3 MOTPINHUM KOBaNEHTHUM
3B’3KOM Mix atomamu KapOoHy:

HeeC 23 CeeH H—C=C—H.

#. EtuH — 6e3bapsHa rasonoaibHa, TpoXu nertia 3a NosiTps PpeyoBurHa, Lo NoraHo po3-
YNHSETLCS Y BOA].

#. ETVH ropuTb Ha NOBITPI 1 Y KUCHI 3 BUAINEHHAM BEMKOI KifIbKOCTi TEMNOTH.

#. MNpunpoaHMX NoKIafdiB asnkiHiB He iCHyE.

IMOHATTHA ITPO AJIKIHN. Tarky Ha3By Ma€ OKpeMuil KJjlac ByTJIeBOIHIB.

. AJKiHM — 1ie HeHacWUYeHi BYTJIeBOIHI aIlMKJIiYHOI GYI0BM, MOJEKYJIN '
AKUX MiCTATH OOWH IMOTPiliHUHI KapOoH-KapOOHOBUI 3B’ A30K. 3arajbHa
. (opmyraa ankiniB — C,H,, _,.

A 6aummo i3 sarambHOI QopMyJM, Y MOJIEKYJi aJKiHiB Ha gBa aToMu
Tigporeny meHIme, Hi*K y MOJIEKYJIi BiITIOBiTHOTO aJKeHy, i Ha YOTUPU — HixK
y BigmoBigHOTO amKamy.

Hassu Bcix ankiHiB 3aKiHUyOTBHCA cyikcamMu -un abo -in, HalIpUKJIaL:

C,H, CsH, C,H,
HC=CH HC=C—CH, HC=C—CH,~CH, CH,—~C=C—CH,
eTUH TIPOIIiH OyTUHU

T'omosoriunmit pag ankiniB moumHaeTbess eTuHOM. Cepej; TOMOJIOTiB eTUHY
TPAILIAIOTLCA I'ad3’, PiANHY i TBep/i peuoBUHU. 3a 3BUUYANHNX YMOB (TeMIlepa-
typa 20 °C i Tuck 760 mm pr. cr.) ankinu C,H,—C,Hy; — rasu, C;H,—C,;;H;) —
piguuau, mounuatouu 3 C,,H,, — TBepai peuoBuHM.

Temneparypa KUIIiHHA i IJaBJIeHHA B aJKiHIB BUIlla, HiXK Yy BiAIOBiZHUX
aJIKeHiB.

CTPYKTYPHA ISOMEPISA AJIKIHIB. ITeit Bun isomepii, AK i B anKeHis,
3YMOBJIEHUH Pi3HOIO HOCJIiOBHICTIO cosryueHHA aToMiB KapOony B Moeryi,
a TaKOK PiBHUM ITOJIOYKEHHSIM IIOTPifiHOTO 3B’ A3KY B KAPOOHOBOMY JIAHITIO3i.
Hanpuraaz, ana ankiny 3 mojsekyiapHoio Gopmynoo C,Hg moxkHA cKlacTu
CTPYKTYPHIi (hOpMyJIN TPHOX i30MEepHUX aJIKiHiB:

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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a) CH=C — CH,— CH,— CH,;
6) CHEC—(|3H—CH3;

CH,
) CH,— C=C — CH,— CH,.

CUCTEMATUYHA HOMEHEKJIATYPA AJIKIHIB. 3a cucTeMaTHYHOIO
HOMEHKJIATYPOIO Ha3BU aJIKiHIiB yTBOPIOIOTH BiJi Ha3B aJIKaHiB 3 TAKOIO CAMOIO
KimbKicTio aTomiB Kap6oHy B MOJIeKyJIi, 3aMiHIOI0UK B Ha3Bi rOJIOBHOTO JIaH-
miora cydikc -an Ha -un(-in). Hanpuxiaan:

C,H,—> C,H, C,H,—> C,;H,
eTaH €THH IPOTIaH IIPOIiH

Pemra npaBus HOMEHKJIATYypHM TakKi cami, K s aaKeHiB (quB. c. 43).
JJ1a anKiHiB iHKOJIM BUKOPUCTOBYIOTH TPUBiaJIbHI Ha3BU: €TUH — aIlleTUJIEH.

3a cucTeMaTUUYHOI HOMEHKJIATYPOIO HaBeAeHi Buire (GopmMysau ajakiny 3
dopmyaoro C;Hg maroTh HazBu: a) nenT-1-uH; 6) 3-MeTuabyT-1-uH, B) IeHT-2-UH.

TLOV\APﬁMfOMJ/V\,& LPYMM ..................................................... _:

1. KopucTylounch 3aranbHOI0 GOPMYIIO0 asikiHiB, yKNaaiTe FOMONIOTiYHWIA paf, -
(HanMWiTb MONeKyNsapHi GopMyNu NepLinx Aes’ Ty MOro npeacTasHukie). dan- ¢
Te (YCHO) Ha3BW ankiHaM HeEPO3ranyxeHoi Oy0BK.
2. Inga ankiHy, 4O CKnagy MOJIEKYN 9KOr0 BXOAATb WIiCTb atomMiB KapOoHy, :
cknapite GopMynun CTPYKTYPHUX i3OMEPIB, HA3BITb IX 32 CUCTEMATUYHOK HOMEH- -
KNaTypolo. :
3. Cknagite CTPYKTYpHY dopmyny 5-etun-3,4,7,7-1eTpaMeTUnokT-1-nHy.

4. Ha3sBiTb 32 CUCTEMATUHYHOK HOMEHKIATYPOIO CNONyKy, popmyna gkoi

i
CH,—C=C—CH— CH,.

XIMIYHI BJIACTUBOCTI ETUHY. Ilorpitiauii 38’a30x C = C yrBOpe-
HUU TPhOMA CIIIJIPHUMHU IapaMu eJeKTpoHiB: C EE C. Posraagatoun ximiuni
BJIACTHBOCTI eTHUHY, OyJeMO KOPHCTyBaTHCh iH(OpMAaIli€lo, II10 B IMOTPifiHO-
My 3B’A3KY IIPUCYTHI OAWMH MiIHIimmi i gBa ciaabkimri xosajseHTHI ximiumi
3B’A3KM. ¥ XiMIiUHMX peakrIiax caabKimmi 3B sI3KM PO3PUBAIOTHCS, TOAL AK
MinHimnii 36epiraeTbes i 3adesmneuye MiJicHICTh, KapOOHOBOTO JIAHITIOTA B MO-
JIEKYJIi TPOAYKTY peakIlii mpuenHaHHA, Me BCi 3B’ ABKY OAUHAPHI.

XimiuHi BJIacTHUBOCTI eTHHY IIOAIOHI 40 eTeHy, 1110 00YMOBJIEHO HeHACHUe-
HicTio iX MoJsieKyJs aTromamu ['imporeny.

1. Peakuii mpuexHanus.

Bouu BigbyBatorhea y ABi cTafii 3aBAAKY PO3PUBY ABOX 3B’ A3KiB. Creprry
PO3PUBAETHCS OINH, a IIOTiM IPYTUH CHAAOKIIIINI KOBAJIEHTHUH 3B’ A30K.

1.1.Tidpyeanna. 3a npucyTHOCTI KaTanizaTopis (mratunau Pt, Hikemro Ni)
i HarpiBaHHA €eTUH IPUETHYE BOEHb.

:: Flpaso ans 6e3onnaTHoro po3MilLeHHs NiApy4YHNKa B Mepexi IHTepHeT Mae
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I cmaodia
Y morpifiHOMy 3B’SI3KY PO3PHBAETHCS OAUH CIA0KUH 3B’SI30K i HpUETHY-
€ThCA MOJIEKYJia BOAHIO:
HC=CH+ H, > H,C=CH,
eTeH
II cmadia
EreH, 1110 yrBopuBCcs, B3a€MO/i€ JaJIi 3 BOAZHEM 3a MicIleM PO3PUBY APYTOro
csabKoTO 3B’ A3KY 3 YTBOPEHHSAM €TaHy:
H,C=CH,+H, > H,C—CH,
eTaH
ITixbopom KaTarizaTopiB JOCATAIOTL 3YIHUHKY FiAPYBaHHA Ha CTagil yTBO-
PEeHHA aJIKeHiB.
- Ilig wac mpueJHAHHA BOAHIO [I0 AJKiHIB BiZOYBalOTHCA MEPETBOPEHHS
. 8a CXeMoIo: aJIKiH — aJIKeH — aJKaH.

1.2. T'anozenysanua. IlpregHaHusa rajioreHiB o aakiHiB BigOyBaeThcs
TeXX IOCTaIiliHO, aJie MOBLIIbHIiIIE, HidK YV BiITIOBiIHUX iM aJIKeHiB.

I cmadisa HC=CH + Br, — BrHC=CHBr
(6bpomHua Boma) 1,2-mubpomMoeTeH
II cmadia BrHC=CHBr+Br, — Br,HC—CHBr,

1,1,2,2-rerpabpoMoeTaH
. 3uebapBiieHHA OPOMHOI BOJU € AKICHOW0 peakyiclo Ha KpaTHi (MOABIiAHUN g
. imoTpifiuuit) 3B’ A3KHU.

1.3. IIpuednannsa 2idpozeHn zanozenidie (ramoreHoBonHiB). Peakuia Bix-
OyBaeTbCs ¥ ABi cTamii:

I cmaodia CH=CH + HBr -» CH,=— CHBr
OpomoeTeH
II cmadia CH,— CHBr + HBr - CH,— CHBr,

1,1-guGpomoeTan
3BepHiTh yBary! B 060x cTafigx aToMU rajioreHy MpUETHYIOTHCS O TOTO
camoro aroma Kap6ony.
IIpomMucioBe 3HAUEHHS Ma€ peaxIfisd:

CH=CH + HCl —» CH,=— CHCI.
XJIOPOETEeH
(Biminxopun)

XitopoeTeH (BiHIIXJIOPHUI) € BUXiAHOIO PEUOBUHOIO (MOHOMEPOM) Y BUPOOHM-
nrBi nosiBininxaopungy (IIBX), 3 AKOro BUTOTOBJIAIOTL BOAOCTIHKI ITOKPUTTH,
KJIeHIOHKY, ILJIAIT BiJ oIy (IOIIOBUKY) TOITI0. BUTOTOB/IEHA 3 ITOJIiBiHiIXIOpUIY
XapuoBa CTPETU-ILJIiBKA BUKOPUCTOBYETHCA K NaKyBaabHUN MaTepian. [Ilupoke
BUKOPHCTAHHSA I IIiBKAa 3400yJa 3aBASAKN CBOIM AKOCTAM — IIPO30POCTi, Bij-
CYTHOCTI KOHIEHCATY, CTiKOCTI o Iepenany Temneparyp (mai. 9, c. 54).

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae 5
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@: Mpurapgarnte pPiBHAHHA peakuii "

) g Y g

Mpuiknaam BMpoGis i MaTepianis Ha OCHOBI €TUHY

1.4.Tidpamayis.y npucyTHOCTi KaTasizaTopa (po3uuHHUX coseit Mepry-
piro Hg?") eTun npueguye soay.

0

Va

CH=CH + H,0 - CH;—
H
eTaHaJlb

2. OKUCHEHHSA eTHHY.
2.1. OxucHeHHA pO3HiuHOM Kanill nepmanzanamy. ETUH OKUCHIOETHCSA
KaJIili IepMaHTaHATOM 3 YTBOPEHHSIM KapOOHOBOI KMCJIOTH:

CH=CH + 4[0] - HOOC — COOH.

3He0apBIeHHS PO3UNHY KaJili mepMaHraHaTy — AKiCHA peakIlid Ha KpaTHi
(TroxBifiHM i MOTPitiHMiT) 3B’ A3KU.

2.2. Iloéne okucHenns (ropinus). 3 9 Kiacy BaMm BigoMo, II0 eTUH — JIer-
KO03aliMHCTa PeUYOBUHA, ITPOAYKTAMU I'OPiHHSA AKOI € ByIrJeKucanii ras i Bojaa,
a TeMIlepaTypa ropiHHsA eTUHY B KucHi gocsarae 6ausbko 3200 °C. Tomy ameru-
JIEHOBO-KMCHEBE II0JIyM g BUKOPUCTOBYIOTH IJIs PisaHHA i 3BaplOBaHHA MeTa-
JaiB (maJi. 10).

rOPiHHS ETUHY.

st

s
ff |
r._ L \\

la3o3BapioBasibHi

po06OTKY 32 LONOMOr Ot ETUHY

%
54 |
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I'azosBapHUK (ra303BAPHUILA), TAK 3BETHCA I IPOQecisa, KOPUCTYETHCA €TH-
HOM i KMCHEeM, IT10 Y CTUCHEHOMY CTaHi MiCTAThCA B cTajeBuX OasoHax (mas. 11).

BUKOPVCTaHHS €TVUHY /19 HAHECEHHS 3aXMCHOMO NOKPUTTS Ha MEeTaeBmin BUpio

CyuacHOI0 € TeXHOJIOTi BUKODUCTAHHA €TUHY JAJA Tra30TepMiuHOTro
HaHeCeHHA Ha MeTaJeBi BUpoOu aHTUKOPO3iti-

.o . ) <. [lam’aTainTe, WO 3 MOBITPAM
HUX, KAPOCTifiKMX, 3HOCOCTiHKUX MOKPUTTIB

i KUCHEM eTVH YTBOPIOE BUOYXO-
(mai. 12). Heb6eaneyHi cymiLui!

Cmopmm epyquma '.'

3aranbHy dopmyny C,H,, _, Ma€ e oanH knac ByrneBOOHIB — asikagi€Hu.
AnkagieHn — HeHacu4deHi BYrNeBOAHI, MOJIEKYNN FKMX MICTATb ABa NOABINHUX
3B’a3ku. Hanpuknag,
CH,—CH—CH=CH, CH, = (|3 — CH =CH,
oyra-1,3-mien CH,

2-metuibyra-1,3-giex

OO6npBi PEHYOBUHM € CUPOBNHOO AN BUPOOHULTBA KaydyKy, 3 IKOrO BUrOTOBNSIIOTb
rymy, a 3 Hei — LWnHKM aBToMOBINiB, BelocuneaiB Towlo. [deTanbHilwe agisHarTtecs i3 § 30.

85 .)
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v/ AnKiHM — HeHacuyeHi ByrneBoAHi aumkaiyHol Gyn0BM, WO BiANOBIAAIOTH
3araneHii gopmyni C,H,, _ ,, iX MONEKyNn MICTATb OAMH MOTPINHWIA 3B’A30K
—C=C—.

v/ XiMi4yHi BNacTUBOCTI eTUHY

+0
(1) 2 > CO,+HO+
O TOpiHHA 2 2 Q
=
— —
C|) g I cmadisa II cmadia
—-0O-9
T = +H —— +H
sl = @ - = > Anken z > Ankan
rigpyBaHHSa
N/oR
O
[
O 3
| | NS @ + Hal, ITuramoreHo- + Hal, TerparaJo-
- T TaJIOTeHyBaHHA aJIKeH TeHOAJIKaH
I
5 O
=)
5| &
T + HHal S +HHal IuramoreHo-
- >, @ > ["astoreHoaIKeH >
2 I aMKaH
2 m
w .
5 8% . .
i E 2= @ + H,0, rinpararnia KapGonintsaa
X 58 CIIOJTyKa
E He*
2 28 eTaHaJb
H o=
) + KMnO,, OKUCHEHHA Kap6orosa
N KUCJIOTa

LY sika saranbHa dpopmyna ankiHis?
a HasBiTb XiMi4Hi BNaCTMBOCTI ETUHY.
a LLlo moxHa cnocTepiraty, Nnponyckaryn eTuH y 6poMHy Boay? MOSCHITL Le sBuLe.

" [0 9Koro Tvny peakuin HanexuTb B3aEMOLIS eTUHY 3 rajioreHamMmm, BOAHEM, TigporeH
ranoreHigamm?

m FKi NpOAYKTM peakuii yTBOPIOIOTLCS BHACIAOK:
a) NOBHOIO OKUCHEHHSA ETUHY;
©) HENOBHOIO OKUCHEHHS eTUHY?

|
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2acmocobyemo BB
“ 3anuwwiTb CTPYKTYPHi popMynm isomepis ByTHHY Ta iXHi HAa3BW.
a 3anuuliTb Ha3BM BYINEBOAHIB 32 CUCTEMATUYHOKO HOMEHKNATYPOIO.
6) CH; — C=C — CH, — CH,

8) CH=C — (|JH —(|3H2

CH; CHjg
r) CHEC—(llH—CH3
C2H5
YKaxiTb, Yy AKMX BUNaaKax npunycTuincs noMmnok y Hymepaldlii ronoBHoro kapboHoBo-
ro naHuora:
CH, CH,
4 d 2 1 sl 2 1
a)CH3—(|3—CECH 6) CH3—(|J—CECH
4 5
CH,— CH, CH,— CH,
4 3 2 1 4 2 3 4
B) CH3—(|JH—CH2—CECH r) CH3—(|:H—CECH
5
CH, CH,
CH,

6 5 4 I3 2 1
n) CH,—C=C— CH — CH,— CH,

HasBiTb pe4OBMHN 3a CUCTEMATUYHOKO HOMEHKNATYPOIO.
“ 3akiHyiTb MONIEKYNSPHI PIBHAHHSA MOXJIMBUX peakLiii, Ha3BiTb MPOOYKTU.

C,H, + HCl —»
C,H; + HCl >
C,H, +Br,—

E PosTtaluyinTe peqoBrHM 3a 36iNbLLEHHSAM X F'YCTUHW 32 NOBITPSIM.
A eTtuH B meTaH B eTeH I etaH

Y akomMy BMNagKy Ha MOBHE OKMCHEHHS 3a3Ha4YeHOI NOPLLT PEYOBUHM BUTPATUTBLCS HaN-
BinbLue KUCHIO (H. Y.):

a) neHTaH macoio 3,6 1;
6) eTeH 06’eMOM 6,72 11 (H. y.);
B) €TMH KiNbKIiCTIO peyoBuHn 0,2 Monb?

AnkiH macoto 54 r noBHiCcTIO Npopearysae 3 rigporeH 6pomigom o6’emom 44,8 11 (H.y.).
BuBenite MonekynspHy ¢hpopmyny ankiny.

Cknapitb yMOBY 3a1a4i HA BUBEAEHHS XiMiYHOT POPMYIM asnkiHy 3a Macoto, 06’€MOM 4K
KiNIbKICTIO PEYOBUHU peareHTy 4m NPOAYyKTY peakuii.

YHacninok noeHoi B3aemogii ankiHy o6’emom 8,96 n (H. y.) 3 6pomom pobynn 138,4 r
NPOAyKTY peakuii. BuBeaitb MonekynsapHy Gopmyny ankiny.

B .)
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IMOHATTA IIPO APEHN. 3a AKicHUM CKJIALOM apeHU HaJIeXKaTh 40 ByTJIe-
BOJHIB i MaioTh MUKJIIUYHY OyZ0BY KapOOHOBOI'O JIAHITIOTA.

Y cTpyKTypHiil ¢popmysi OeH3eHy, 3aIPOIOHOBAHIN HiIMEIbKUM YY€HUM
Dpigpixom Arycrom Kekryie, 1rictk aromis KapboHY yTBOPIOIOTH IPaBUIb-
Hul mecTuKyTHUK. 1lle omauM XiMiuyHUM 3B’sA3KOM KOKHUIT aToM KapGory
crionyueHu# 3 aromoM I'ixporeny. ¥ci aroMmu po3TalroBaHi B OAHIM IJIOMTMHI:

N
ScA

Ha mepiruii morasg Moske BUIATHUCH, IO B MOJIEKYJIi OeH3eHY MiK aToMaMu
Kapbony icHyoTh Tpu moABifiHi i Tpu oguHAPHI KOBaJIeHTHI XiMiuHi 3B’ A3KH.
Aue e He TaK, TOMY 1110 OeH3€eH He 3He0APBJIIOE aHi OPOMHY BOJY, aHi PO3UMH
KaJjii mepmaHranaty. To6To He BUSBJISIE BJIaCTUBOCTEN HEeHACUUEHHUX BYTJIE-
BOJIHIB — aJKeHiB um ankiuis. ITosgcHIoeThCA Ie TUM, IITO B MOJIEKYJIi OeH3eHY
icHye ocobGamBUI BUJ XiMiuHOTO 3B’A3KY — apomamuyiHuil 36’a30k. Ilix gac
0r0 YyTBOPEHHS OJHA p-0pbiTasb KoKHOTO aroma KapOoHy mepeKpuBaeThCA
3 TAKMMU CaMUMHU JBoMa p-opOiTanmamu (o OfHIiN Bif KOMKHOTO CyCiZHBOTO
aroma Kap6omy). Tomy Bci 3B’asxu C—C y OeH3eHI OgHAKOBI i MaliOThb
moB:kuny 0,140 um. I{a BigcTans MeHIa Bifg Bigcrani misk aromamu Kapb6ony
B aJIKaHiB, ajie O6ibIlia, Hi’K B aJiKeHiB. TOMYy TOUHIIITUM € 3aIIUC CTPYKTYPHOI
dopMmyiu OeH3eHY Y BUTJIALL IPAaBUJIBHOTO MIECTUKYTHUKA 3 KOJIOM yCepeauHi
HBOTO (TaK 3BaHe O€H3eHOBE KiJIbIlE):

CH

PR
HC CH
~ <

CH
Dopmysna Ppigpixa Kexyse TakoK JOCUTH YaCTO BUKOPUCTOBYETHCA, ajie

IpU ILOMY 3Ba’KaloTh, IO BOHA JWIIE YMOBHO Tiepefae OYAOBY MOJIEKYJIU
OeHzeHy.

DISUIHI BJIACTUBOCTI APEHIB. Beusen — 6e30apBHa pignHa 3 XapaK-
TEePHUM 3aIIaXOM, HEPO3UMHHA Y BOJI I Jeriiia 3a Hei. Bin 706pe po3unHAETHCA B

i Flpaso ans 6e3onnaTHoro po3MilLeHHs NiApy4YHNKa B Mepexi IHTepHeT Mae
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PiBHUX OpraHiuHMX PO3YMHHUKAX, i caM € PO3SUYMHHUKOM 0araTbox opraHiu-
HUX PeUYoBUH. BeH3eH — My’Ke TOKCUYHA PEeYOBUHA, BANXAHHSA HABITH HE3HA-
YHOI KiJIBKOCTi IapiB SIKOI BUKJIMKAE 3allaMOPOYEHHS ¥ T'OJOBHUU 0inb. 3a
0iTBIIT BUCOKOI KOHITeHTPAIlil OeH3eHy B MOBiTPi J0AMHA MOKe BTPATUTH CBi-
IoMicTb. BeHseH 3maTHMII IPOHUKATH Yepes MKipy. Tak camo HeOe3meuHi a1
IOBK1JIISA BUKUIY HiAIIPUEMCTB i CMOT, IO CKJIAAY AKUX BXOAUTH O€H3eH. ¥ Po-
0oTi 3 OeH3eHOM HEO0XiTHO HeyXUJIBHO JOTPUMYBATHUCS IIPaBUJI Oe3meKku, yci
IOCJHigW ITPOBOAUTH il BUTAMKKOI, YHUKATH IIOTPAILIAHHA Ha BigKpHTi
TIIAHKY HIKipu.

XIMIYHI BJACTHUBOCTI BEH3EHY. HasaBHicTh 0COOJMBOrO apoma-
TUYHOTO XiMiYHOTO 3B’ A3KY, B YTBOPEHHi IKOT0 0epyTh yUacTh Bifipasy IIicTh
Pp-eJeKTPOHiB, BU3HAUAE XiMiUHi BJIacTUBOCTi OeH3eHY Ta 1OT0 TOMOJIOTIB.

XapaKkTepHUMH )i 6eH3€HY € peakIlii, 1110 Big0yBaioTheA 3i 36epesKeHHAM
apoMaTu4yHOTO 3B’sA3Ky. IIpukiaan — pearuyil 3amiwenns aroma I'igporeHy
aTOMOM T'aJIOTeHY.

1. Peakuii 3aminienHs.

1.1. I'anozenysanusa. Is peaknia BinOyBaeThcsa B IPUCYTHOCTI KaTaJisa-
TOPiB.

CxeMa peakIiii XxJiopyBaHHs OeH3eHy
H Cl
AlCl,,
+Cl, =t +HCL

beHseH xJIopobGeH3eH

abo
C.H, + Cl, 221, ¢ H,Cl + HCL

xJI0opoOeH3eH

2. Peakuii npuegnanusga. BenseH BCTyae TakoK y peaxilil mpueqHAHHS,
ajie BayKue, HisK aJKeHU UM aJKiHM. ¥ IUX pPeakIigX apoMaTUUYHUHN 3B’ A30K
PYHHYETBCSA, BHACIILOK YOI'0 B MOJIEKY.JIi 3’ ABJISIETHCS MIicTh (110 ogqHOMY OiJjs
KOJKHOro aroMa KapOoHy) HecmapeHuX eJeKTPOHiB. BoHuM 0epyTh ydacTh B
YTBOPEHHI ITTeCcTy OAMHAPHUX KOBAJEHTHUX XiMiuHUX 3B’ SI3KiB 3 aToMaMu pe-
areuTy (BOAHIO UM rayioreHy). PosrisaHemo Iie Ha IPUKJIAAax.

2.1.T'idpyeannsa. Ilpuennanua BogHIo 10 OeH3eHY BinOyBaeThbCcs 3a IigBU-
IIeHOl TeMIepaTypHu B IIPHUCYTHOCTI KaTaJai3aTopis.

CH CH,
S N
HC CH tc,Ni CH, CH,
I | +3H,&—— | I
HC CH CH, CH,
X < N o
CH CH,
OeH3eH IIUKJOTeKCaH
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2.2. Ilpuednanns zanozenié. SIk i npuegHaHHA BOJHIO, 1A PeaKIid Bin0Oy-
BA€ETHCA 3a yUacTio Bcix aTromiB Kap6oHy 6€H3€HOBOTO KiJlbIA 3aBAAKYN PO3PU-
BY apoMaTuuYHOro 3B’sa3Ky. I[Jia il mpoBefeHHA peareHTH OIPOMiHIOIOTh Yib-
TpadioseToM i HAarpiBaTh.

T
Cl.c H
H\ /C\ /H H ¢ c Cl
C hv t°C cl H
| | +3Cl, &&=
/C\ /C\ H C ¢l
17C H
H (|3 H L yta
H 1,2,3,4,5,6-rekcaxJIOpOIIUKJIOTeKCaH
(rexcaxJiopaH)

XnopyBaHHS OeH3eHY Mae MpaKTUUYHe sHaueHHs. Omep:KaHy PeUYOBUHY —
reKcaxJOpaH — BUKOPHUCTOBYIOTH ¥ 60pOTHOi 3 KoMaxaMu (IIKiZHUKAMU II0-
JiB i caxgis).

3. Okucunenns 6enseny. Bensen crifikuii 1o Aii OKMCHUKIB i He 3HE0APBIIIOE
PO3UMH KaJiil mepMaHraHaTy. BiJIbIl CUJIbHI OKMCHUKY OKMCHIOIOTH H0TO.

3.1. I'opinna (noéne okucHenns) 6en3eny. BeHeseH JerkozaiiMucTuil Ha
MMOBiTpi # 3ropae KinTaBUM MOJIyM’ AM YHACJIiTOK Bucokoro Bmicty KapboHy B

MOJIEKYJIi.
2C,H, + 150, — 12CO0, + 6H,0; AH = 3135,6 k[l
~ = Tposeaitb 064MCneHHs Ta no- 3 MoBiTpaAM i KucHeM OeH3€H YTBOPIOE BU-

ol piBHsTEe BMICT Kap6oHy (y %)

> ° ; OyxoHebe3IeuHi cyMiIrri.
y rekcaHi i 6eHseHi.

~ Big 6ymoBu MmosieKyau OeH3eHy 3aJieKaThb MOro BJIacTHUBOCTI. ¥ peafcuu
3aMiIlleHHs BiH BCTyIIa€ JIerilie, HisK aJlKaHU, Y peakilii npuegHanud —
Ba'Kue, HioK aJKeHH.

BenseH BUKOPHCTOBYIOTH V¥ BUPOOHUIITBI IacTMac, 0apBHUKIB, OTPYyTO-
ximikaris, JaKiB, BUOYXOBUX PEUOBMH, CHHTeTUYHUX BOJOKOH, JIiKiB Ta 6ara-
ThOX iHINIMX OPraHIYHUX PEUOBUH.

* Cmopix-cm epyguma

HasBa apeHiB 3a cMCTEMATUYHOIO HOMEHKNATYPOIO CKIAAAETLCA 3 HA3BW Byrie-
BOAHEBOro 3amicHuka (npedikc) i cnoea 6eH3eH (KOpPiHb).

C:H,— CH, CsH,— C,H, C:H,— C;H,
MeTHJIOeH3eH eTuI0eH3eH nporiabeHs3eH
(Tosryour)

FAKLL0 3aMiCHMKIB ABa YK BifiblUe, MOIOXEHHS KOXKHOIo 3a3Ha4yaloTb HOMEPOM aTo-
Ma, 3 IKUM BiH 3B’A3aHunin. Hymepadiio KinbLs NpoBoAATb Tak, Wo06 IOKaHTM 3aMiCHUKIB
Oynu HamMeHwnMn. Hanpuknapg;:

FpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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CH, CH, CH,
CH,
CH,
CH,
1,2-nguMmernibeH3eH 1,3-numeTnI0eH3eH 1,4-mtuMeTni0OeH3eH

Cwmueao wpo ocxobre ‘:b

v~ BeHseH CgHy — HalinpocTilwmii NpeacTaBHNK BYrNIEBOAHIB KNacy apeHmu.

v/ Monekyna 06eH3eHy Ma€ OCOOGAVMBUIA KOBANEHTHUA XiMIYHWIA 3B’A30K,
YTBOPEHUA OOHOYACHUM MNEePEKPUBAHHAM ENEKTPOHHUX XMap LIecTu
Pp-eneKkTpoHiB. TOMy, HE3BaXaK4M Ha PISHULLIO B KiNIbKiCHOMY Ccknafi Monekyn
rekceHy n 6eH3eHy, SIKiCHi peakujii 3 6pOMHOI0 BOAOIO Ta PO3YMHOM Kanin
nepmaHraHaty ons 6eH3eHy He BNacTuBi.

v/ nsa 6en3eHy 6inbLU XxapakTepHi peakLji 3aMilLleHHs 3i 36epexeHHsaM 6eHae-
HOBOIO KiflbLS, HiXX MPUEOHAHHSA 3 NOFO PO3PUBOM.

Zuwaemo, posymiemo

m Ha3giTb MonekynspHy dopmyny 6eH3eHy, HanuLiTe BigOMi BaM CTPYKTYPHi dopMynuv
Liel pevyoBUHN.

ﬂ Mepenidite Pi3nyHi i XiMidHi BnacTMBOCTI 6eH3eHy, NPOo sKi BU AoBiganucs 3 naparpada.

a 9Ki pe4yoBMHM € NPOAYKTAMU FOPIHHS, ranoreHyBaHHs, rigpyBaHHsa 6eH3eHy?

m YcTaHoBITb BiANOBIAHICTL MiX BYrIEBOLHEM i KNTACOM, [0 AKOro BiH HANEXMUTb.

ByrnesogeHb Knac pe4oBuH
1 l'ekcuH A AnkaHn
2 ['ekceH B ApeHn
3 beHseH B AnkiHn
4 ekcaH I AnkagieHun
A Ankenu
a YKkaxiTb NpaBuibHE TBEPKEHHS LWOAO Pi3NYHNX BNACTUBOCTEN GEH3EHY.
A Baxuuin 3a BoOy B TeMHO-6yporo Konbopy
B mae cneundiyHni 3anax I po34nHHWA y BOAI

B MpoaHanizynTte TBEPOKEHHS.

|. BeH3eH i 6yTaH MaloTb OIHAKOBUIA SKiICHWIA cknag,
IIl. TinpyBaHHs 6EH3EHY HANEXMTb 00 PeakLii po3knaay.
lll. BEH3€eH — OKCUIreHOBMICHa OpraHiyHa pevyoBmHa.
IV. BeH3eH — OTpyWnHa pe4yoBuHa.
MpaBunbHi 3-NOMIX HUX nnLLe...

Alilll BlilV Bllill riiv

t 61 )
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“ PoaTaluyinte peyoBmHM 3a 36inNbLUEHHSAM KinbKOCTi aToMiB MigporeHy B MONekyIi.
A eTeH B nponaH B 6eH3eH IetnH

O6uMCNITb KiNIbKICTb TEMOTY, LLLIO BUAINSETLCS B HABKOJINLLHE CEpeaoBuLLLE BHACIOOK
3ropaHHs 6eH3eHY KiNbKIiCTIO PEHOBUHN 6 MOJIb.

Akunin 06’emM BYrIEKUCIIOro rady BUAINNTLCS BHACHIAOK 3ropaHHs A0CTATHBLOI KiflbKOCTi
6eH3eHy B kncHi 06’emom 300 n (H.y.)?

w YCTaHOBITb NPMYNHOBO-HACHIAKOBI 3B’A3KM MiX CK1aa0M | 6ya0BO GEH3eHY.

§_ AOOYBaHHS
Q890 i B33EMO3B'SI30K BYTAEBOAHIB

IHpopMalLliMHa AOBIAKA

. Pi3Hi ByrnesoaHi nobysaloTb Y NPOMUCIOBUX MacLuTabax 3 MPUPOAHOro rasy, HadTu,
KaM’siHOro Byrinng.

# MpupopgHwuii ras Ha 80-98 % (3anexuTb Bia POAOBULLIA) CKNaAaeTbea 3 meTaHy CH,.
Pewwty ctaHoBnatb eTaH C,Hg, nponan C;Hg, 6yTtaH C,Hg Ta aeski iHwi pevyoBuHM.

# HadTa — npupoaHe axepeno piakux BYrneBoOHiB, LiHHA CMPOBMHA AN BUPOOHMN-
LuTBa 6araTtbox Pe4yoBMH. Hanpuknaa, neperoHkoo HadT O4EPXYIOTb CyMiLli Byrie-
BOJHIB, BigoMi BaM 3 9 knacy, — 6eH3uH, NirpoiH, rac, ra3omsib.

# Kam’sHe Byrinna — npupogHa cymiw Byrneuo (mMaimke 10 %), opraHidyHmx crnonyk
cknaagHoi 6ynoeu (mavixe 80 %), BONOMM Ta HEOPraHiuYHMX AOMILWOK. Moro nepepo6-
KOO OTPMMYIOTb COTHI PEYOBMH, 30KpEMA METaH Ta €TEH.

JOBYBAHHSA AJIKAHIB.

1. Tidpyeanns ankenis.
C,H,+H,—> C,H;
eTeH eTaH

2. Tidpyeannsa ankinie.
C,H, + 2H, —» C,H,
eTuH eTaH
IIi nBa crtocoOu He BUKOPUCTOBYIOTH AJIA IIPOMUCJIOBOTO N0OYBaHHS ajIKa-
HiB, OCK1JIbKY iCHYIOTh IIPUPOIHI AsKepesa ByTJIeBOIHIB.
3. ¥V mkinpHil mabopaTopii meman moxcrna dobymu 3 Hampiii emanoamy
CH,COONa.

CH,COONa + NaOHi> CH,T + Na,CO,
4. Kpexinz ankanis.
ITum cmoco6om moOyBalOTh aJIKaHU 3 KOPOTIIINM KapOOHOBUM JIAHITIOTOM,
Hi}K y pearery:
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~ o P
CgH,, - C,H, + C,H, -
eTaH OyTeH
Ci6Hsy > CgHyg + CsHyg
OKTaH OKTeH
Ax 6aunMo 3 MUX PiBHAHL PeaKIliii, II1e OAHUM IIPOIYKTOM KPEKiHTY € aJKeH!.
JOBYBAHHS AJIKEHIB (HA ITPURJIA/II ETEHY). ¥ npuponi ankeHu
TPAIIAIOTHCA PiIKO 1 B HEBEJIUWKiN KiJIBKOCTI (HAampuKiazm, y ckJaani HadTm).
J 151 mpoMuCcI0BUX TOTPEO BUKOPUCTOBYIOTH PidHi crrocoOu fo0yBaHHA aIKeHiB.
1.PosrananyTuii IpukjIas kpekinzy anrkania, 110 € y ckyiagi Had Ty (IUB. Ipu-
KJang 4 1oO0yBaHHS aJIKaHiB), € OMHOUYACHO ¥ CIIOCOO0M OOYBaHHS AJIKEHiB.
2. [ezi0pyeanna ankaHie 3a HarpiBaHHA B IPUCYTHOCTI KaTaixisaropa:
t°C
C8H18 C8H16 + H2
3. Jeziopamauyia cnupmie (BifenieHHsa BOgK) 32 TEMIEPATYPU OJIU3BKO
140 °C y IpHuCYTHOCTi KOHIIEHTPOBAHOI CyIb(aTHOI KMCJIOTH:
t ~ 140°C , H,SO, (xoHII.)
(|3H2— (|3H2 CH, =CH, + H,0.
OH
TakuM cIrocoboM MOKHA Ofep KaTy eTeH B jabopaTopii (mas. 13).
C,H,OH
H,S0,
C.H,
ITicox v
_éi-
| e—
Ho6ysaHHs | cnanioBaHHs eTeHy B naGopaTopil
JOBYBAHHSA ETUHY. 3a BiicyTHOCTI MPUPOAHUX MKePes eTUHY IIoTpeou
IPOMUCJIOBOCTI B ITili peUYOBUHI 3a0e3MeUy0Th JeTiApyBaHHAM (TepMiUYHIM PO3-
KJIaJJOM) MeTaHy Ta IiApoJisoM Kajblliil aneTuaeHiny (Kaabiii kapbingy) CaC,.
1. Jeziopyeanna memany.
t=1500 °C
2CH,——C,H, + 3H,
2. T'idponis kanvyiv ayemunenidy CaC,.
CaC, + 2H,0 —» C,H, + Ca(OH),
Peaxkiia Big0yBaeThbCca MIBUAKO 3a 3BUYAHUX YMOB. I Bce K IIPpOMHCIIOBE
IO0OyBaHHS €TUHY IIMM CIIOCOO0OM €KOHOMIUHO MEHIII BUTiAHe, HijK i3 MeTaHy,
yepes BiJICyTHICTh MOKJIAIiB KaJbIlill anleTuaeHiny y mpupogai. I1o6 fioro oxep-

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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JKaTu, crepiny 3a remneparypu 6au3bko 1000 °C mpoBoAATh TePMiYHUIMA PO3-

KJIag KaJbIliii KapOoHaTy (IPUPOIHOI0 CUPOBUHOIO CAYKUTDH BAITHAK):
CaCO,; =CaO + CO,
YrBopeuuii Kauablliii okcug CaO 3a remneparypu 6ausbko 2000 °C cuaas-
JIAIOTH 3 KOKCOM:
Ca0O + 3C=CaC, + CO

Y mrinpHi# mabopaTopii eTuH TeK MOOYBAIOTHL 3 KaJbIiM aleTHJIeHioy
(mam. 14).

MomipkyrTe, 4um BUFIQHO Y
NPOMNCNOBUX MacluTabax oo-
oyBaTu €TuH cnocobom pe-
rigpyBaHHS ETEHY.

CaC,

[oGyeaHHa eTuHY

3. dezidpyeannsa emany.
t°C,karaJjisarop

C,H,— TR, o H, + 2H,

4. lezidpyeannsa emeny.
c,H,—»C,H,+H,

JOBYBAHHS BEH3EHY. Ina mpoMucaoBuXx morpeb 6eH3eH Ta HoTo To-
MOJIOTH [00YBaIOTh 3 KaM’sTHOT'O BYTiJjis Ta HadhTH.

1. Kokcy6annsa Kam’aH020 8yzinaa.

OgHUM i3 TPOAYKTIB KOKCYBaHHSA BYTiJIA (TEPMiUHOTO MOTO PO3KJa-
oy 0e3 moctymy moBiTpsa 3a temmeparypu 1000 °C 6amssxko 10 romux) €
KaM’ AHOBYTiJIbHA CMO0JIA, A0 CKJIAAY SKOI BXOAATH O€H3€H Ta 0T0 TOMOJIOTH.

2. JJeziopysanna ma yukaidayin (0ezidpoyukxnidayin) arkanie y npu-
cymHocmi kamaaizamopa.

CH,
Cﬁ \CH Cr,0.. t°C
2 3 r2 S)t ’p +4H2
CH, CH,
N~
CH,
H-TeKCcaH OeHseH

{ __Flpaso Anst 6e30NnaTHOTO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae
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3. de2idpy6anna yukio0aiKkanis.

CH, CH
PN PZR
CH, CH, t°c,Ni  HC CH
I I — I l_ +3H,
CH, CH, HC
N B -~
CH, CH
IINKJIOTeKCaH OenseH

4. Tpumepusayisa emuHny Had AKMUBEOEAHUM EY2iANAM.

_CH CH
= PR
HC CH ¢ e00cc HC CH
III — I |
HC CH
X s
CH CH

ByrieBoani 374€0ibI1II0I0 3aCTOCOBYIOTE AJIA OJEPIKAHHSA eHeprii Ta aK
CUPOBUHY JJis fO0OyBaHHSA 0araThox opraniunmx peuoBuH. CyvyacHi Oymi-
BeJIbHI 11 KOHCTPYKILiliHI MaTepiaau, ogar, B3yTTH, JiKHu, Ir'yMa, IITyYHAa
IMKipa, CHHTeTUYHI BOJIOKHA i1 6araTo iHIITNX PEUYOBWH Ta MaTepiaJiB Bu-
pOOGJIAIOTH 3 BYIJIEBOAHEBOI CUPOBUHMU.

B3AEMO3B’A30K MIJK BYTJEBOJHAMM. 3BepHiTH yBary, Io
B peakIliax no0yBaHHS BYTIJI€BOIHIB peareHTaMu OyJid NpPeACTAaBHUKYU iHITTNX
KJiaciB ByriieBogHiB. Ile moBOAUTH B3a€MO3B’SI30K i MOXKJIMBI IIepeTBOPEHHSA
O,ILHI/IX BYTJIEBOJIHIB Ha iHIIIi.

: B3aeM03B’ 30K alKaHiB, aJIKeHiB, aIKiHiB
MOJKHAa 300pa3uTU CXEMATUUYHO:

aJIKaH — aJIKeH aJIKj.H :
C.Hy, . .,— CH, «—CH,, _, :

3HaHHA XiMiYHMX BJAaCTHBOCTEHN BYIJIEBOAHiIB, CIoco0iB iX H0O0yBaHHHd,
B3a€MO3B’A3KYy MijK KJjiacaMu JalOTh 3MOr'Yy CKJALATH PiBHAHHSA peakiiiii 3a
CXeMaMHU IIePEeTBOPEHDb, HAIIPUKJIA:

1 2 3 4 5
CH,— C,H,— C,H,~ C,H,— C,H,— C,H,0H

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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4:* Cwmucao wpo ocrobre

v/ HeHnacuueHi i umknivHi cnonyku MoxHa gobysatu OerifpyBaHHAM askaHis.
v/ HacwuueHi ByrnesoaHi 0o6yBaioTh rigpyBaHHAM HEHACUYEHUX BYT/IEBOHIB.
v/ Y nabopatopii eteH Ao6yBalOTh 3 €TaHONY, €TUH — 3 KabLI aueTuneHiay.

v/ Mi> roMOsIOriYHMMM psiaamMmn BYrneBOIHIB iCHYIOTb B3aEMO3B 3K,

m CxapakTepuayiTe crnocobu oaep>XXaHHs ankaHiB, eTeHy, eTUHy, 6eH3eHy.

9K 3MIHIOIOTLCS XiMiYHI 3B’A3kK MiX aToMmamu KapOoHy 3a nepeTBOPEHHs: a) eTaHy
Ha eTeH; 6) eTMHy Ha eTaH?

Cknagjtb cxemy B3aEMO3B’A3KIB MiX PiSHUMK KNlacaMu BYrf1€BOLAHIB, CKOPUCTABLUUCH

IXHIMU 3aranbHUMK GopMynamu.
a Cknaaitb piBHSHHS peakLiit, Lo BiabyBaloTbCs 32 CXEMOIO:

CaC, — C,H, — C,H, — C,H.Cl
C,H, — C,H; — CO,

FiopyBaHHAM eTUHY MoxHa AobyTn eTaH. Y Buctaumtb 100 1 BOAHIO OJ151 OAepPXKaHHS
100 n eTaHy, SKLLO BCi BUMipY 3p06J1eHO 32 0AHAKOBUX YMOB? Akunii 06’€M BOOHIO (H.Y.)
npopearye 3 eTHoM macoto 130 r, AKLLO NPOAYKTOM peakLiji € eTeH?

ﬁ: iL\oau,uoeMo 3 M&%W GICLpLNAMIA
BukoHaliTe HaB4anbHi MPOEKTWM (KOXHa rpyna CBill), WO CTOCYOTbCS 3aCTOCYBaHHS
BYr/IEBOAHIB Pi3HMX KNnaciB. MigroTyiiTe uikaei npe3eHTauiiHi maTepianm, 3pobiTb Konekuji,

doTorpadii ToLwo.
MouikaBTecs npodeciamn noaein, ski NpaLioloTb Ha 3aBoAax 3 nepepobku ByrineBoaHe-
BOI CUPOBUHM Ta BUPOOHMLTBA 3 HET IHLLIMX PEYOBUH.

B1KOHAHHS 3aBAAHb
§$103  pisHoi ckaaaHOCT]

Buxkonannsa sanponoroBaHux y naparpadi saBraHb, JOIIOMOsKe BaM Iiepe-
BipuTH ocobucTi pedyabraTu GOPMYyBaHHA XiMiuYHOI KOMIETEHTHOCTI 3 T€MH
«ByrieBogHi».

|
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3aBpaHHe 1.

VEKaxiTh, CKITbKY Ha3BaHUX PEUOBUH HAJIEXKATD 10 aJTKaHiB: MUKJI00yTaH,
H-HOHAaH, 2,2-TUMeTUJIIIPOIAaH, 3-eTHU/IMNeHT-1-eH.
A ogua B nBi B Ttpu I' yoTupnu

3aBpaHHA 2.

MacoBa yactka Kapbony maiibinbImna B...
A merany

B ereny

B Oenzeny

T 6yrany

3aBpaHHA 3.

Y mnepesiky pedyoOBUH: H-HOHAH, NeHmM-2-eH, NPONiH, 2-MemuJnponam,
3-emuan-2-memunzexcaHn, ben3eH, 3,3-0umemunnemm-1-eH IepeBaKaOTh...
A ankaHu b ankenu B ankinu I' aperu

3aBpaHHA 4.

CKJIamiTh CTPYKTYPHI (hopMYyJIH BYTJIEBOAHIB:
a) 3,4-TuMeTu/IreKc-2-eH;
0) 3-eTtui-4-uponinrent-1-uH.

HaggiTs BYI‘JIeBOI[Hi 3a CUCTEMATHUYHOIO HOMEHKJIATYPOIO:

C,H, C,H;
a) CH — (CH,), — CH — (CH,),— CH,
CH,
C,H,
6) CH=C—CH—CH,—CH,
CH,

|
) CH, — C =CH,

3aBpaHHSA 6.

Io
JH

YceTaHOBITH BiATIOBIAHICTE MidK (DOPMYJIOI0 PEUOBUHM i KJIACOM CHOJYK, IO
SIKOT'0 BOHA HAJIEIKUTD.

Peuosuna Kanac cnoayx
1 2,3,3-TpuMeTHareKcan A apenn
2 0yT-1-un b ankinu
3 mpoieH B ankanu
4 6eHB3EH I' ankenn
I nienu

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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3aBpaHHa 7.

VKaXiTh, CKIIbKY PEYOBUH BimoBifgae moseKyiapHii opmyni CsH,,.
A tpu B votupu B’ars T mricrs

3aBgaHHs 8.

VKaxXiTh pAIOK, V AKOMY 3a3HAUeHi Ha3BU PEeUOBUH, OOUIBI 3 AKUX 3HE-
0apBIIOIOTHL OPOMHY BOAY.

A meraH i eTaH B Gensen i eTun

B ereH i mponan T eTuH i eTen

3aBpaHHe 9.

YKaxiTe GopMyIy HeHACHUEHOI'0 ByTJIEBOLHIO.
A CcH, B CsH,,
b C,Hg I'C.H,

3aBpaHHa 10.

PosTamyiiTe ByriieBoaHi 3a 30ibIIIeHHAM BiJHOCHOI I'YCTUHH 34 IOBiTPAM.
A 2-merunmnponan B npomrin
B nponnan T nmponen

3aBpaHHAa 11.

Y piBHAHHI peakIiii ropinHsa remntaHy KoeQil[ieHT Iepen KUCHEM OOPiB-
HIOE...
A9 Bb11 B13 15

3aBpaHHea 12.

PosTamyiiTe pedyoBuHu 3a 30iJIbIIEHHAM CyMH BCiX Koe@illieHTiB y piB-
HAHHI peakIfii ropinu4.

A meran B 6yT-2-un

b eran T eren

3aBpaHHga 13.

Busenits MoeKyaaApHY (hOpMYyIy BYIJIeBOAHIO, MacoBa uacTka Kapbony B
axomy nopisuioe 85,71 %, a maca 1 i (H. y.) cranoBuTs 1,12 1.

3aBpaHHe 14.

T'yeruna mapis ByriieBoAHIO 3a KMCHeM mopiBHioe 2,44. BuBeniTs iioro
MOJIEKYJISAPHY (opMyJay SIKIIMO MacoBa dacTka KapOoHY B HBOMY CTAHOBUTH
92,31 %.

3aBpaHHa 15.

Busenite moaerkynsapHy (opMysy BYIJIEBOAHIO, T'yCTHHA IIapiB AKO-
ro 3a HmoBiTpaM mopiBHIoe 3,19, a MacoBi YaCTKM eJIeMEeHTIiB y CIIOJYIIi TakKi:
51,89 % Kapbony, 38,38 % Xuiopy, 9,73 % Tigporeny.

|
__Flpaso Ansi 6e30NnaTHOTO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



| VJ

3aBpaHHe 16.

Yu BuCTAUUTh BOAM KiJbKicTIO peuoBmMHHU 4 MOJIL AJA Tigparaiiii eTeHy
06’emom 112 71 (u.y.)? BiamoBigp miaTBepAiTHL 00UKCICHHIMH.

3aBpaHHa 17.

O06uncIiThL Macy IPOAYKTY peakiiii eTurny 06’emom 44,8 i1 (H.y.) 3 HAAJIHUIII-
KoM Opomy.

3aBpaHHs 18.

SAxuii 06’em xJy0py (H.y.) HEOOXiAHUI IJisd JOOYBaHHSA TETPAXJOPOMETaHY

=
o,
=
o
=
o,
)
!
3
fe)
[¢”]
s}
o
o]
S
o
s
I
2
o
=
o
~

3aBpaHHa 19.

Ha moBHe rizpyBaHHsa K01 peYOBMHU BUTPATUTHCA 01BN 00’ €M BOTHIO
(u.y): a) eruny macow 130 r; 6) nponery o6’emom 112 n7?

3aBpaHHsg 20.

SAxuii 06’em eTuHy (H. y.) MOKHA J00OYTH i3 Kaablliii Kapoixy macoro 19,2 r?
Axwuit 06’eM MeTaHy 3HaIOOUTHCS /I JOOYBaHHSA IIHOT'0 CAMOT0 06’ €MY €TUHY
(H.y.)?

3aBpaHHe 21.

OGUMCIiTE MAaCOBY YaCTKYy €THHY Y CKJIAAi CyMilli 3 BogHeM, SAKIIO IIicJIs
peaxiIiii rizpyBanus ii 06’em samenIuBesa Ha 40 J1, a BoeHb IpopearyBaB MOB-
HicTIO.

3aBpaHHe 22.

Anken macom 4,2 r npuegaas xJop macoio 7,1 r. HassiTe ankesH.

3aBpaHHe 23.

Eran-etenosa cymin 06’emom 1344 1 3ropae 6e3 3aJIMINKY YV KMCHI 00’ eMoOM
4368 i1. O0uncaiThL 00’€MHMI CKJIAM CYMIiIlli, SIKIO BCi BUMipu IIpoBeaeHO 3a
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3aBpaHHe 24.

SKuii 06’eM ByTJIEKHMCJIOTO Tra3y YTBOPUTHCA BHACJIIIOK CHANIOBAHHS CYMi-
i metaHy 3 eranoM 06’emom 100 J1, 06’eMHA YacTKa eTaHy B AKiil JOPiBHIOE
20 % ? Yci Bumipu 3po6ieHO 3a OLHAKOBUX YMOB.

3aBpgaHHe 25.

He HaiibinbIie MOJIEeKYI:

a) y mopii metrany 06’emom 112 7 (H. y.);

0) y mopirii eTeHy KiJIbKicTIO peYOBUHU 5 MOJIb;
B) y nopitii eruny macor 130 r?

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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Y uiih Temi BU 03HanMoMunTECH i3 Takolo iHPopMaLi€lo NPO OKCUreHOBMICHi pe4OBUHM:

4

*

knacudikaLis OKCUreHOBMICHMX OpraHidHMX CNoJyK, cknag i OyaoBa ixHix Mosiekyn, i30-
Mepiga 1 cuctemaTnyHa HoMeHknaTypa, GisnyHi Ta XiMivyHi BNacTUBOCTI;
[06YyBaHHS 1 3aCTOCYBaHHS OKCUIEHOBMICHMX OPraHiyHMX PEHOBYH.

Micna 3acBOEHHA MmaTepiany TeMn B 3MOXeTe:

+

+

+++

+

Ha3uBaTtu 3ara’sibHi @OpMysiv, XapakTepUCTNYHI (@YHKLIOHaIbHI) rpynn OKCUreHOBMIC-
HUX PEYOBUH;

HaBOAWUTM NPUKIZAN CINPTIB, anbaeriaiB, KapOOHOBMX KUCJIOT, eCTEPIB, BYr/IEBOAIB;
ck1agatyi Ha3By OKCUM€HOBMICHUX OPraHidyHux CrioJslyk 3a CUCTEeMAaTuyHOK HOMEH-
KJ1aTyporo;

MOSICHIOBATU BI/INB XapakTePUCTUYHOI (PYHKLIOHaIbHOI) rpynv Ha i3nyHi i XiMiqHI
BJ/1IACTUBOCTI OKCUFE€HOBMICHUX OPraHiHHUX CrioJiyK;

HaBOANTY MPUKIAAN MOLUNPEHHST OKCUreHOBMICHVIX OpPraHidHUX CroayK y npupoai 1a
Xap40BUX MPOAYKTax;

cKnagatu MOJIEKYJISIDHI | CTPYKTYPHI GOPMYJIvi OKCUreHOBMICHUX Cr0J1yK; PIBHSHHS pe-
aKkUin, ki onucyrTb XiMiYHi B1aCTUBOCTI BUBYEHUX PEYOBUH;

PO3PI3HATN HACUYEHI i HEHACUYEHI XUPW, MOHO-, AN-, NoJicaxapuan; peakuii ecte-
pudikauii;

KnacugikyBaTu OKCUreHOBMICHI OpraHiyHi CrioJiyku 3a XapakTepUCTUYHUMU rpyrnamu;
riopiBH0OBaTy BY0BY i BIACTUBOCTI CrIONYK 3 PI3HUMU XapakTEPUCTUYHUMU rpynamu;
YCTaHOBJIIOBaTU r€HETNYHI 3B 93KY MIXXK OKCUr€HOBMICHUMUW OpraHivYHUMU Criosiykamu;
BUSIBAATY asibaerian, KapOOoHOBI KUC/IOTU, [JIIOKO3Y;

MPOrHo3yBaTyn XiMi4Hi B/1IACTUBOCTI OKCUrE€HOBMICHUX OPraHiyHuX CroJiyk Ha OCHOBI
3HaHb PO B1aCTUBOCTI XapakKTepUCTUNYHUX ( PYHKLIOHAIbHWX) rpyr;

YCTaHOBJIIOBATHU NPUYNHOBO-HACIAKOBI 3B’93KMN MiX CKiaa0M, 6y0BO0, BJIaCTUBOC-
TSAMU, 3aCTOCYBAHHSIM I BIIJIMBOM Ha AOBKIJ1JIS1 OKCUr€HOBMICHUX OpraHi4YHuX CriosyK;
064YucoBaTyN 3a XiMiYHUMU DIBHSIHHSIMU KiZIbKICTb PEYOBUHM, Macy abo 06’eM 3a Kislb-
KIiCTIO pe4oBUHU, Macoto abo 06°eMOM peareHTy, L0 MICTUTb NEeBHY YaCTKY [AOMILLOK,
00OrpyHTOBYIO4YM 06PaHUVi criocib PO3B’sI3aHHSI;

PO3B’A3yBaTU E€KCrepUMEHTasIbHi  3a4a4i, OOrpyHTOBYylOuYM O0OpaHuii  crocié
PO3B’93aHHS;

BUCJIOBJIIOBaTY CYAXKEHHSI LLIOA0 BI/IVMBY MPOAYKTIB OPraHiyHOro CUHTE3y Ha 340P0B’s
JIOANHW Vi EKOJIOTIYHNV CTaH AOBKIJJIS.

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyYHrKka B Mepexi IHTepHeT mae
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< §1.y  Crnmptm

IHpopMaLiiHa AOBIAKA

A OpraHiyHi cnosiyku, MoJIeKyn aknx MicTatb OKcureH, 06’eaHanu y rpyny OKCUreHo-
BMICHUX OpPraHiyHMX CAONyK; CIMPTU — OAMH i3 KNAaCiB LMX CAONYK.

#. CninbHOI0 03HAKOI CNUPTIB € HAABHICTb OAHIET YM KiNIbKOX XapakTePUCTUYHMX TPy
atomis OH (rigpokcunbHa rpyna) y monekyni. Lia rpyna atomiB ogHOBaneHTHa.

4. Bam yxe Bigomi okpeMmi npeacraeBHuku cnupTis: metaHon CH,OH, etaHon C,H;OH,
MOJIEKYIN FAKMX MAIOTb MO OAHIN TiAPOKCUIbHIN rpyni, a Takox raiuepon C;H;(OH);,,
MoneKyJsa aKkoro MiCTUTb TPW FAPOKCUIIbHI TPYMK.

#. MeTaHon i eTaHON — OTPYWHI i1 Ay>xe Hebe3neyHi a1 NI0AMHN PEHOBUHMN.

IMOHATTHA ITPO XAPAKTEPUCTUYHY I'PYIILY. BuBuaioun OKCUT'€HO-
BMiCHI 11 HiTPOT€HOBMiCHI peuoBWMHM, MU OyJeMO 3BaKaTu Ha HASABHICTH Y
CKJIAAI IXHIX MOJEKYJ XapaKTepucTuuHuX (QpyHKIIOHAJIBbHMUX) I'PYH aTOMiB.

3aBIAKY IM PEUYOBUHU OJSHOI'0 KJIaCy BUSABJISIOTE CIILIbHI XiMiuHi BIacTuBOCTI.
I
ligpokcunbua rpyna OH — oguH 3i cKIafHUKIB MOJIEeKYJI cOUPTiB. [ pyrum

CKJIAAHIKOM € BYTIJIEBOAHEBUI 3aMicHUK. TOMK CIUPTH MOYKHA PO3IJIAAATU IK
HOXigHI ByIJIeBOAHIB, MOJIEKYJIN AKUX CKJIANAIOTHCA 3 BYIJIEBOJHEBOIO 3aMic-
HUKa i ofHiel a60 KiJTbKOX TiAPOKCUIBHUX TPV, CIIOJYYEHUX 3 HUM, HaIlPU-
KJIam:

CH,—CH, CH,— CH,— OH CH,0H — CH,OH
eTaH €TaHOJI eraH-1,2-mion

3ajie’KHO BiJf KIIBKOCTi XapaKTepUCTUYHUX rigpokcuiabHUX rpyn OH y mo-
JIEKYJIi COUPTH MOMIIAIOTH Ha 00HOAMOMHL t 6azamoamomHi ((HKOJIHU 3 YTOU-
HEHHSM: TBOXaTOMHIi, TPbOXaTOMHI TOIII0).
. CmupT — OpraHiuHi CMOJYKH, IO MiCTATH OJHY a00 KiJlbKa XapakTe- 4

puctnuHuX (GYyHKIIOHAIBbHUX) TigpoKcuabHux rpyn OH, cmomyuenux

" 3 BYIJIEBOJTHEBUM 3aMiCHUKOM.

3ATAJIBHA ®OPMYJIA TA TOMOJIOTTYHHUHN P HACHYEHHX
O/THOATOMHMX CIIMPTIB. 3 HasBu JIETKO 3PO3YMiTH, IO IIe OKCUTEeHO-
BMiCHi peUYOBUHU, MOJIEKYJIHN AKUX CKJIAIAI0THCA 3 BYIJIEBOJHEBOIO 3aMiCcHU-
Ka, IKUM € 3aJIMINIOK aJKaHy, i1 OfHiel XapaKTepUCTUYHOI I IPOKCUIBLHOL I'Py-
mu OH.

. 3arasbHa (opmysna HacuueHux opHoaroMHux cnupris C,H,, ,OH aGo '

© R—OH. Merarox CH,0H, eranox C,H,OH — ix npencraBHuKY.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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Y HaBemeHUX MPUKJIALAX HA3BU CIIMPTIB YTBOPEHi Bij Ha3B BiAMMOBigHUX
aJKaHiB 3 fomaBaHHAM cy(ikca -on. Tak caMo yTBOPIOIOTH HA3BU iHIIUX HA-
CUYEeHUX OJHOATOMHUX CIMPTIiB 3 KapOOHOBMM JIAHITIOTOM HEPO3TaJIyKeHOl
0yI0BY, 3a3HAUAIOYUM B Hill TOKAHT XapaKTEePUCTUYHOI IPYIIU.

TLOV\P&UMO(XVV\L I’PY ..................................................... .:

1. KopucTtyrource 3aranbHoo GOopMyol HACMYEHNX OOHOATOMHUX CNUPTIB, 3a-
MULLITE MONEKYNSAPHI GOPMYNM NEPLUNX AECSTV NPEeACTaBHIKIB LbOrO roMosio- :
riYHOro psay M Ha3BiTb IX. :
2. Cknapnitb CTPYKTYPHI pOpMyM NepLLIoro, Apyroro i TpeTbOoro YeHiB roMosno-
riYHOro psiay HACNYEHMUX OAHOATOMHUX CMIMPTIB. .
3. 3’acyinTe, ogHakoBa 4uM pisHa KinbkicTb aToMiB KapboHyY y ByrneBoaHeBux 3a-
NNLKax CNupTiB i BiANOBIAHMX IM ankaHi..

ISOMEPIA I CTPYKTYPHI ®OPMYJIX HACHUYEHUX OATHOATOM-
HUX CIINPTIB. Isomepia HacMUYeHUX OJHOATOMHUX CIIMPTiB 3yMOBJI€HA IIO-
PAIKOM cmoJyueHHs aToMiB KapOoHy Ta MiciieM po3TalnryBaHHsS XapaKTepIC-
TUYHOI I'PYIIN B MOJIEKYJIi.

Posrasmemo e Ha MpUKJIaAi HATIiBCTPYKTYPHUX (DOPMYJI HACUUEHOT'O OTHO-
aTOMHOT'O CIIUPTY 3 MOJIEKYJIAPHOIO popmyaoro C,H,OH.

1) CH, — CH, — CH, — CH, — OH 3) CH, — CH — CH,— OH
tu,
OH OH
2) CH, — CH, — (|3H —CH, 4) CH, — (|: —CH,
tH,

Sk 6aummo, icHye YOoTHpU i30MepHUX HACUYEHUX OTHOATOMHUX CIIUPTHU 3
ByriieBogHeBuM 3amicaukom C,H,—, Toxi ak y 6yrany C,H,;, — aBa isomepu.

HOMEHRKJIATYPA HACHYEHUX OTHOATOMHUX CITUPTIB. 3a cucre-
MAaTHUYHOIO HOMEHKJIaTyPOIO Ha3BY HACUUYEHUX OJHOATOMHUX CIUPTIB CKJIaja-
IOTH i3 JOTPUMAHHAM HaBeJeHUX HUIKUe IIPABUII.

1. OGuparoTh TOJOBHUII JAHIIOT — HAWTOBIIMHA KapOOHOBUI JIAHITIOT
3 xapaxkTepucTuuHOo rpymoro OH.

2. HymepyioTs rOJIOBHUI JIAHITIOT 3a IPUHIIUIIOM HaWMEHINNX JIOKAHTIB
151 XapaKTePUCTUYHOI IPYIIN.

3. BusHauaioTs JJOKaHTHU i Ha3BU 3aMiCHUKIB, AKIIIO BOHU HASIBHI B Ir'OJIOB-
HOMY JIAHITIO3i.

4. CkJjaaoTh MOBHY Ha3BY CIUPTY, 3alIUCYIOUH ii B TaKill ITOCJIiTOBHOCTI:

JlokaHTK Ha3Ba Ha3Ba nokaHt rpynu OH
3amMicHuka (-iB) 3amicHuka (-iB) ankaHy i cydikc -on

:: Flpaso ans 6e3onnaTHoro po3MilLeHHs NiApy4YHNKa B Mepexi IHTepHeT Mae
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Ipumimrka. JIokaHT XapaKTepUCTUUYHOL I'PyNU, AK i JOKAHT OABIAHOTO
Y1 MOTPifiHOro 3B’ A3KiB Y Ha3BaxX HeHACHUUEHUX BYTJIEBOAHIB, BULIIAIOTE Je-
dicamu.

3a muMM IIpaBuUJaMK pPeYOBMHA 3 Ha- A : .
) AL Cknagjtb CaMOCTIHO Ha3Bu
miBCTPYKTYypHOIO (opmyJtoio 1) (c. 72) mae ("7 peuoBuH 3 HaNIBGTPYKTYPHIMY
HasBy Oymamn-l1-on, a 3 dopmynrono 4) — dopmynamm 2) i 3).
2-memuanponan-2-o.

BOJIHEBU 3B’A30K, IOI'0 BIIJIUB HA ®I3UYHI BJJACTUBOCTI
CIIMPTIB. Cepen cuupTiB Hemae rasiB. IloscHIoeThCA e HASIBHICTIO BOLHE-
BOTO 3B’A3KY MiK MoJIeKyJaMu cnupTy. IIpuragaiite 3 9 Kiacy, 1o mei Bup
3B’A3KY iCHY€e MisK IUIIOJbHUMU MOJIEKYJIaM1 BOAM, UMM i 3yMoBJIeHUH i1 pif-
KUH arperaTHUY cTaH 3a KiMHaTHOI Temmepatypu (Maj. 15).

28N EL) Cxema yTBOpEHHS! BOAHEBOTO 38’513y MiX MOSIEKY/IaMI BOAM

BogHeBuil 3B’SI30K Mi)X MOJIEKYJaMH BOAU YTBOPIOETHCS BHACJITOK CHJI
IPUTATAHHA MixK aTroMoM [ifporeny (Mae 4aCTKOBUY TO3UTUBHUY 3apsaf 0') of-
Hiei MoJsieKyJu i aromoM OKCHUTEHY iHIIIOI, 110 Ma€ YaCTKOBUM HEeraTUBHUM 3a-
Psan & i OBi HemomiJieHi 3 iHITMMU aToOMaMU eJIeKTPOHHI mapu. SIK BaM Bigomo,
eJexkTpoHeratuBHicTh I'imzporeny HesHauna, ToAi AK OKCUIeH — «UYeMIIiOH» 3
eJIeKTPOHeTaTUBHOCTI (Apyre Micte micas Piyopy). Tomy B xapaKTepUCTUYHI i
rizpoxcunbHii rpymi OH coinbHaA eleKTpoHHA mmapa Misk atromamu Iigporemy
1 Okcureny, s3mimnrerna 1o OKcureny. BHacaigok nmporo Ha aromi OKcureny Bu-
HUKAae YaCTKOBUII HeTaTUBHUM 3apsAl, a Ha aToMi I'igporeny — 4acTKOBUH IIO-
3UTUBHUN. B3aeMHe IPUTATaHHA Pi3HOMMEHHNX YaCTKOBUX 3apAIiB JBOX MO-
JIeKYJI COUpPTy 3abe3meuye YTBOPEHHS MiKMOJIEKYJIAPHOTO BOAHEBOTO 3B’ A3KY
(man. 16).

R
| 5 (|)5_
E 5 E d—
3+ 0 3+ 0
I I
R R

CxeMma yTBOPEHHSI MiXXMONEKYNIIPHOMO BOAHEBOIO 3B’A13KY B CNMpTax

DISUYHI BJIACTUBOCTI. CiupTu CyTTEBO BiAPiBHAIOTHCA BijA ByTJe-
BOJHIB 3a BJIaCTUBOCTAMHU Uepe3 HAABHICTH y IXHIX MOJIeKyJIax XxapaKTepuc-
tuuHoi rpynu OH, a MisK MoJIeKyJlaMu — BOJHEBOTO 3B’ SI3KY.

Tak, HacuueHi ogHoaToMHi crtupTu Bix C, mo C,,3a 3BUUaiHUX YMOB MalOTh
pizgxwuit arperaTHuil cTaH i cnenu@ivHmit 3anax. ¥Yci iHmmi HacuyeHi oHOATOM-
Hi CIUPTH — TBePAi peuoBUHU Oe3 3amaxy.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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I'ycTuHa ciupTiB MeHINIa Bif ogMHUI, TOOTO BOHMU JIeriii 3a Bony. Hasas-
HiCTh BOJHEBUX 3B’SA3KiB CIIpUsI€ POSUYMHHOCTI COUPTIB Yy BOMi, TOAL AK yci a-
KaHU — B Hill HEPO3UUHHI.

.° Acomiamnia MoJieKyJ CHHMPTIB 3a PaxXyHOK BUHHUKHEHHS BOJHEBUX
3B’S3KiB € IPUYUHOIO TOTO, IO HABITH HUKYI CIUPTU — PiAWHU 3 TO-
PiBHAHO BUCOKOIO TEMIIEPATYPOIO KUITiHHSA.

ITopiBHsANTE: TeMIIepaTypa KUIIiHHA eTaHy gopiBHIoe —88,3 °C, a eTaHoIy
+78,5 °C.

3IaTHICTh CIUPTIiB POSUMHATUCA Y BOJi 3MEHINYETHCA 3i 30iJbIIeHHAM
ByrJIeBoHeBOTO 3amMicHnKa. Tak cunupTtu Bix C; no C,; 3mimmyoThesa 3 BOOOIO B
0yab-aKuX BimHOIIEeHHAX, ctupTH Bifg C, 1o C;, IOraHO PO3YMHAIOTHCA Y BOAI.

IMOHATTSA ITPO BATATOATOMHI CITUPTHU HA ITPUKJIAII T'TIITEPOJIY.
ITsa peuoBmHaA BaM Bimoma 3 ximii Ta Giosiorii 9 Kiacy. 3a cKJagoM MOJIEKYJI
TUIiIepoJI HaJleXUTh 0 HACUYeHNX TPhOXaTOMHUX CIUPTiB. Moro Kap6oHOBuMil
JIAHITIOT YTBOPEHWU HPOIIaHOM, ¥ MOJIEKYJI AKOro Tpu atromu [igporeny 3ami-
IIeHi Ha TPU XapaKTepucTuuHi rirpokcuabHi rpynu OH. Bamauso e, 110 6ir1a
oxuaoro aroma Kap6ony (uepes maJi podmipu fioro pagiyca) Moke BTPUMYBATHCS
JUIle OfHAa TiIpOKCUJIbHA rpymna. ToMy XapaKTepPUCTUUYHI IPynu B MOJIEKYJIi
TUTiTieposy posTaloBaHi 6isa pisaux atromis Kap6ony.

CH,—CH — CH,

I
OH OH OH

npomau-1,2,3-Tpuo
T'ninepon — B’saA3ka, 6e36apBHA, COJIOAKYBATa HAa CMaK, AJ0Ope pPO3UHMHHA

y Bozi piguua. ITornmuae Bosory 3 mosiTps (go 40 % 3a macor), ToMy riime-
poJI 30epirarTh y IiJIbHO 3aKPUTUX EMKOCTSIX.

4;, Cmucao npo oenobue

v/ CnupTtn — noxigHi ByrieBoOHIB, MOMEKYM GKUX MICTATL 0JHY ab0 Kinbka xa-
PaKTEPUCTUYHMX MiAPOKCUIbHMX rpyn — OH.

v/ 3a KinbKICTIO MAPOKCUIBHUX rPYM CNIMPTU NOAINA0TE Ha OJHOATOMHI (0aHa Xa-
pakTepucTnyHa rpyna) ta 6aratoatomMHi (Agi Ta GifbLLe XapakTePUCTUHHUX TPYM).

v/ CucTtematunyHa HoOMeHKaTypa CnmpTiB ypaxoBye GynoBy KapGOHOBOrO aH-
uiora n micue po3rtallyBaHHS XapakTepUCTUYHOI FPYM B HbOMY.

v/ BnactvBoCTi CnupTiB 3YMOBJIEHI HASBHICTIO XapakTepucTuyHoi rpynu OH
i MDKMOIEKYNSAPHOIO BOAHEBOIO 3B’A3KY.

v/ BigcyTHicTe cepen cnupTiB rasonomibHMX PEYOBUH, PO3HYUHHICTL MEepPLLMX
npeacTaBHMKIB FOMOJIONYHOrO PS4y CNUPTIB Y BOAI — HACNIAO0K BMINBY MiX-
MOJIEKYJISIPHOIO BOAHEBOI0O 3B’ A3KY.

FpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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iy 3eacko, posyaicso B

u JanTte BU3Ha4YeHHS CrpTIiB, Ha3BiTb IX XapakTepUCTUYHY rpyny.

a HageaiTb npnknagn HACMYEHNX 0A4HOATOMHUX CANPTIB, 3aNULLITh IX 3arasbHy Gopmyiy.
&’ HasBiTb BigoMy Bam knacuoikaLito CNnupTiB, HABeAITb NPMKIaamM PEHOBUH.

g’ [MOSACHITb YTBOPEHHSA BOAHEBOI 0 3B’A3KY MiXK MOJ1IEKYSIaMU CMUPTY.

“ Piokui arperatHuii cTaH eTaHoy 3a 3BMYanHMX YMOB 3yMOBJIEHUI NOTO...

A KinbKiCHUM cK1agom B BOaHEBUM 3B’A3KOM

B skicHum cknapom I’ KOBaNeHTHMM 3B’A3KOM
B YCTaHoBITb BiANOBIAHICTE MiXX pOpMynamu Ta Ha3BamMm PEHOBMH.

bopmyna HasBa

1 CH;—OH A nponaHon

2 C;H;(OH), B nponeH

3 C,Hq B meTaHon

4 C;Hq I rniuepon

A eTaH

8 OpHakoBa uM pi3Ha KinbkicTb aTomiB KapboHy B Mosiekynax:
a) rentaH-1-ony;
0) 2,3,3-TpumeTundyTaH-1-ony;
B) 3,4-gumeTunneHTaH-2-ony?
MopiBHsATE MacoBi YacTkn KapboHy B MeTaHi i1 MeTaHoni.
ﬂ Ha3BiTb 3a cMCTEMATUYHOK HOMEHKIATYPOIO PEHOBUHU, POPMYIN AKNX:

CH, CH,
CH3\ |
a) CH—CH—CH,—CH 8) CH,— C— CH,— CH,
CH,” I I I |
CH, OH CH, CH,
6) CH,—CH — (|JH —CH,— CH, (|3H3
OH CH; r)CH;— (|3 —CH,— (|3H2
OH CH,

m Cknagitb CTPYKTYpPHY dopmyny 4-eTun-3-MeTUAreKcaH-2-0iy.
/M 3HanAiTh | BUNpaBTe MOMWIKM B Ha3Bi CNUPTY: 5-nponin-4-eTuarenTtaH-2-01, SKuit
Mae TaKy CTPYKTYpHY dopmyny.
?H
CH,— CH,— CH— CH — CH— CH,— CH,
CZH5 CSH7
OpHakoBy 3 eTaHONIOM MONEKYNSPHY GOpMyIy Mae OpraHiyHa peqoBMHa AMMETUNOBUMA

eTep. BiH razononibHuiA, NnoraHo po34nHHUIA y BoAi. CnpobyiTe NOACHUTY Ui BigMIH-
HOCTI.

o )
MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae ¥
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XiMiYHI BAGCTUBOCTI Ta AOOYBaHHS
$12  LacKueHMX OAHOATOMHMX CIIMPTIB

3aBAAKN HaABHOCTI xapakTepuctuunoi rpynu OH, moaspHux 3B’sA3KiB
misk atromom Oxcureny i Kap6ony, Oxkcureny i I'igporeny cuuprtu JIeTKO BCTY-
MaoTh y PisHi xiMmiuHi peaxirii.

XIMIYHI BJIACTHBOCTI ETAHOJIY

1. IloBHe OKHMCHEHHA, 00 TOPiHHA.

Eranonm — JjerkosaiiMucra pedyoBHHA, 3TOpae
MIBUAKO, CUHIM IIOJYyM’ M 3 BUIIJIEHHSIM TEILIO-
1 (MaJ. 17).

C,H,0H + 30, — 2C0,™ + 3H,0;

AH =-1366,73 xI[:x

2. YacTKOBE OKMCHEHHS.

IIpogyKkTOM YacTKOBOTO OKMCHEHHS €TaHOJY
€ aapaeriyi (BUBUEHHIO aJIbJeriliB IIPUCBIYEHUNA
§ 15).

, OKUCHEHHS eTaHOJIy KaJiii mepMaHTaHATOM
W FopiHHA eTaHoy . . .
BimOyBaeThCA 3a KiMHATHOI TeMOepaTypu. SIKIo
okucHuKOM O0yae KynpyMm(II) oxcup, To moTpibHe
HarpiBaHHA.
fAx Bam Bimomo, kynpym(Il) okcunm Mmae YopHUIT KOJIip, a Mibh — POKEBO-

yepBoHUI. [[J151 IpOBeIeHHA peakKIlii y mpobipKy HaJauBatOTh eTaHoJ (MaJi. 18, 6).

BepyTh MigHY APOTHMHY, CKPYYYIOTH Yy BUTJAZAL cHipayi I IpPOKapIOOTH Ha

mosyM’i. BoHa cTae wopHOro Koabopy (Mana. 18, a), ocKinmbKu BimOyBaeThcA
OKWCHEHHA Mifi I cmipasb MOKPUBAETHCSA TOH-
kuM 1mapom Kynpym(Il) okcuny:

2Cu + 0,=2Cu0
MiIb Kyapym(II)
OKCH[

He oxomomxyioun, cmipanb o6epekHO OIyc-
KaioTh y MPOOipKYy 3i cimpToM i Bimpasy yopHuUit
KOJIIp 3HUKAE, a PO3UMH y NpoOipIli sajmima-
eTheA mposopuM (Maja. 18, 8). Busumux smin i3
+ # BMicTOM TIPOOIpKM HE CHOCTEpiraeThbcs, MIpPOTe

- 3’ ABJIAETHCA 3alaX, BiAMiHHUH Bif 3a1axy eTaHoO-
Jy. 3MiHa KOJILOPY i 3amaxy CBiguaTs IIpo mepedir
xiMmigHOl peakIii:

a g 8

0O
Vi
OKMCHEHHS eTaHony (é?rI:IS{(())E +Cu0- CH3;PSH;HI§ e

kynpym(ll) okcngom

‘ 76 |
Flpaso ans 6e3onnaTHOro poa3mileHHs NigpyyHka B Mepexi IHTepHeT Mae
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3. Herinparamis.

HacuueHuM omHOATOMHUM CIIMPTAM BJIACTHUBI ABa BUAM Aerimparairii (Big-
IIETJIEHHS BOAN) — BHYMPIULHbOMOAEKYLAPHA T MiNCMONLEKYAAPHA.

Brympiwinvomonekyaapua nerigparamnis Big0yBaeThcsa B IPUCYTHOCTI
KOHIIEHTPOBaHOI cyJIb(aTHOI KMCJI0TH i 3a HarpiBanHA Bulte 140 °C:

(FJH2 — (l)H2 — CH,=CH, + H,0
OH eTeH

V Tux Bunmagkax, KOJM MOKJIMBI IBa HAIPAMU BHYTPIiIIIHEOMOJIEKYJIAPHOI
merigpararii, I'igporeH BiAIenioeTbCA BiJf MEHII T'ipoTreHi30BaHOTO aToMa
Kap6ony. Hampukaan, mig uac gerigparaiii 6yrau-2-oay I'izporeHx Bigireno-
eTbesa Bix Kapoony 3 jokaHTOM 3, a He 1.

1 2 3 4
(|JH2— (llH — (|3H —CH; >CH;,—CH=CH—CH;+ H,0
H OH H

OyTaH-2-0J OoyT-2-eH

Mixcmonexyaapra Oeziopamauyis. BigmennerHa Boxm BinbyBaeTbca Bix
IBOX MOJIEKYJ ciupTy 3a Temmeparypu 130—140 °C. YTBOPIOETHCA OKCUTEHO-
BMicHa opraHiuHa peuyoBUHA KJacy emepis (npocmux eipis).

Erepamu (mpoctumu edipamMu) Ha3MBAIOTh OPraHiuHi peHOBUHU, Y MOJIe- '
KyJIaX AKX [IBa BYTJIEBOJHEBi 3aJIUIIKY CIOJIYUYEHI MiK c000I0 aTOMOM
Oxcureny. 3araabHa popmyiaa erepiB R — O —R', 1e Ri R’ MmoxKyTh 6yTHI

", pisHOro ab0 0JHAKOBOTO CKJIALY.

CH,—CH,—OH+HO—CH,—CH;—>CH,—0—C,H,+H,0
IieTUJIOBUM eTep

3a cyyacHOI0 HOMEHKJIATYPOIO Ha3Ba I[bOT'0 eTepy — eTOKCHeTaH.

4. Bzaemonia 3 akTHBHUMHU MeTaJIAMM.

HacuueHi omHOATOMHI CIMPTHU PearyoTh 3 aKTUBHUMY MeTajJaMu (Halpu-
KJIan, HaTpiem Na, kamiem K):

2C,H,—O0—H+ 2K - 2C,H,—O0—K + H,T
KaJill eTaHOJIAT

5. Bzaemogia 3 rigporeH rajioreHigamm.

CoupTH JIeTKO pearyioTh 3 rizporeH rajoredigamu. Ila peakiiia BigpisHsa-
€ThCA BiJi TOIepeIHBOI TUM, III0 HA aTOM TaJIOTEHY 3aMiIlyEThCA XapaKTePUC-
tuuna rpyna OH. Peakiisa kaTarisyeTbcsa KOHIIEHTPOBAHOIO CYJIb(paTHOIO KHC-
aororio H,SO, i HattakTuBHIiIIIE BifOyBa€eTHCA 3 TiAPOTeH HOAUIOM.

C,H,— OH + HI — C,H,— I + H,0

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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6*. B3zaemonia 3 KuciIoraMu.

CoupTy BCTYHAIOTh y PeaKIlii 3 HeoOpraHiYHUMU ¥ OpPraHiYHUMU KHUCJIOTAa-
MU, yTBOpIooum ecmepu (ckaaxHi edipu). IIpo e Bu misHaerTech, BUBYAOUU
ximiuHi BracTrBOCTI KapO6oHOBUX KucJa0T (§ 82).

XIMIYHI BJTIACTUBOCTI I'JIIITEPOJIY
1. IloBHe okucHenHsA (ropinua). oro mpoaykTaMu € ByTyIeKucIuii ras i Boga.
2C,H;(OH), + 70, > 6CO, + 8H,0

b

‘n= TopiBHgiiTe mantoHok 19 3 ma-
@’ JIIOHKOM 17, 1110 Ha CTOPIHLLI 76,
(ropiHHs eTaHosy) i cnpobyinTe
NOSICHUTN, YOMYy 3a0apBfIEHHS
noaym’s pisHe.

m lopiHHa rniuepony

2. Bzaemogis 3 Iy;KHUMHU METAJIAMHU.
Peaxkiig BimOyBaeThbcsA aHaAJJOTiYHO HAaCUUYEHUM OJHOATOMHUM CIIMPTaM.
3aMilnryBaTuch MOKYTh BiJ OZHOTO 40 TPhOX aToMiB I'iZporeHy riapoKcHIIb-

HUX I'pYII.
H,C—OH H,C —ONa
2HC— O/H + 6Na —» 2HC— ONa + 3H, 1
H,C —O/H H,C —ONa

IloBHE OKUMCHEHHSA, BRBAEMOiA 3 JYKHUMU MeTajJlaMU — CHLJIbHI BJaCcTU-
BOCTi IIIIIEepOJIy 3 HACUUYEeHMMHU OSHOATOMHUMY cuupramMu. OIHaK HasgBHICTH
TPHOX XapaKTEePUCTUUHUX I'PYII BILJIMBAE Ha BJIACTUBOCTI riimeposay. Ha Bin-
MiHY BiJf IPOIIAHOJIy UM iHINTMX HACUYEHUX OJHOATOMHUX CIUMPTiB, BiH B3a-
eMogie i3 cBiskoomep:xanum Kynpym(Il) rinpokcugom. 1110 AKicHY peakIrito Ha
TJIIIIEePOJI BU POSTIALAJIN I BUKOHYBaIu B 9 Kiaci.
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. AAKicHOIO peaKIliero Ha IJIillepoJ i 6araToaTOMHiI CIIMPTH € B3a€MOIIiA
! i3 cBiskoomep:xkanuMm ocagoMm Kyupym(Il) rizpokcuny. BirakurHuit ocan :
. 3HHUKAE, HATOMICTD 3’ ABJIAECTHCA iHTEHCUBHO CHHE 3a0apBJIeHHS pignHM.

DI I R R I I I I I I R R R I I I I R R P

JOBYBAHHSA ETAHOJIY. IcuyioTh pisHi criocobu 7oOyBaHHS €TAHOJY.

1. TigpaTania ereny.

ITe mpomucioBuUii cIoci6 ofeps;KaHHA eTaHoIy. PeaKIlito IpoBOAATE 3a TEMIIe-
parypu 300 °C i Tucky 7 MlIla 3a yuacTio kaTaisaTopa opTodocaTHOI KHUCIOTH.

CH,= CH, + H,0 — C,H.OH

|
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2. CiuproBe OPOXiHHSA IIIIOKO3H.

Ile TakosXk TpPOMMCIOBUII cmoOci6 BUPOOHU-
ITBa eTaHosy. PeareHT s OPOAiHHS OTPUMY- *i}
IOTh 3 PiBHOI CMPOBUHY (3aJ€KUTh BiJ MOJaD- 1
IIOTO BUKOPUCTAHHA eTaHOJY). g TeXHiYHNX

IiJiell CHPOBUHOIO CJIIY3KUTH JAePEeBUHA, IJIA Xap- !
YOBUX i MEIUUHUX — XapuoBa CUPOBUHA (3€pPHO ]
MIEeHUIi, KYKYPYA3U, IJIOAU BUHOTPAAY TOIIO). ,f'
JoOyBaHHSA eTaHOJIY 3 XapUYOBOl CUPDOBUHU — II€ [ =
O6ioximiuHa peakia (mau. 20), giaa SKoi TOTPi6- i

Hi gpiskmxi (ogHOKJIiTMHHI rpmbu). Ilig BmINM-
BOM (DEPMEHTIB, AKi BUAIIAIOTE APiKIAKi, BigOy-
BAaEThLCS peaKIlid:

C4H,,0; —> 2C,H,OH + 2CO,T.
TJIIOKO3a  eTaHOJI BpoaiHHa rnoko3n
B nabopaTopHMX yMOBax

CrupToBe OPOAiHHS — IIPOIlEC aHAePOOHMI,
3a HAsIBHOCTI KVCHIO BiH IPUTHIUY€ETHCH.

Cmophm epyquma '.’

YnNpoaoBx AeCAaTupiy CAMPTN BUKOPUCTOBYIOTb Y Pi3HUX rany3ax. BigHOCHO HOBUM
€ BMKOPUCTaHHS METaHOoJy 1 eTaHoJly Sk aBTOMOOiNIbHOro nanmea. 9k Bam BifOMO 3
reorpadii, HadTa, raa, Byrinnsg — HeBiAHOBHI A)epena eHeprii. 3 pokamu iX CTa€ MeH-
we, a noTpebun B HMX, HAaBMNakK, 3pOCTal0Tb. TOX 3aKOHOMIPHO, O HUHI akTyaslbHOCTI
HabyBae cnnpTOoBa NanvBHa eHepreTuka. CMpoOBMHHOI 623010 ONs HET € conoma, KyKy-
pyaO3sHi Biaxoau, Biaxoan nepeBoodbpoOHOT NPOMUCIOBOCTI (TUpca) ToLlo.

CyuyacHi TexHonorii galoTb 3mMory 36aradysat 6eH3uH Ha 5—-15 % meTaHonom. BiH,
9K i eTaHoN, NiABVLLYE AETOHALiNHY CTilKicTb GeH3UHY (ONipHICTb MOro cymilli 3 no-
BITPSIM BUOYXOBOMY CamM0O3aliMaHHIO 3a CTUCHEHHS), MA€ BUCOKY TEMNNOTY 3ropaHHs i
He NpU3BOaANTb A0 3abpyaHEeHHS HABKOMMLUHBOIO cepenosulla. Tomy B paai kpaiH ui
TexHonorii HabyBaloTb MOLUMPEHHS.

Cwmucao wpo ocxobre ‘:b

v/ HacuueHi oaHOaTOMHI CNPTU — XiMiYHO aKTMBHI Ppe4OBUHU. BoHM BCTYNaloTh
Y peakLil OKUCHEHHS (MOBHOMO 1 YaCTKOBOIr0), BBAEMOLiI0OTb 3 aKTUBHUMU Me-
TanamMmm n iHWMMM pevyoBUHaAMN.

v/ HaaBHICTb TPbOX XapakTepUCTUYHNX FPYM Y MOJSIEKY FiLeposy BIIMBAE Ha
MOro XiMiyHi BNacTUBOCTI: Ha BiAMIHY Bif, eTaHoNy, BiH pearye 3 kynpym(ll) riag-
pOKCKOOM (SIKicHa peakLijisi Ha rniLuepon Ta iHLWi 6araTtoaTtoMHi cnnpTK).

v/ EtaHon Bupo6nsioTb y NpoMucioenx maciwitabax. Ana noro noGyBaHHSA BU-
KOPWCTOBYIOTb HEXAPYOBY 1 Xap4yOBY CMPOBUHY.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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u Jante xapakTepucTmky XiMivHMX BNaCTMBOCTEN OAHOATOMHMX HACUYEHWNX CMINPTIB.
a ¢IKi XiMiYHI BAaCTMBOCTI MiLeposy Bam BiZoMi?

ﬂ Y yomy nonsirae cytb NOOyBaHHA eTaHONy peakuieo 6poaiHHA? Ak we mobyBatoTb
eTtaHon?

m YkaxiTb GOopMysly HACMYEHOro OAHOATOMHOIO CNNPTY.
ACH,—O—CH,

B C;H,(OH),
P (0]
BCH,—C—H
rCH,— OH
a YCTaHOBITb BiAMNOBIAHICTE MiXX PEYOBUHOIO Ta KnacudikaLiiHOIO 03HAKOI0.
Pe4oBuHa Knacuikauivina o3Haka
1 eTaH A HeHacun4eHu ByrneBoaeHb
2 rniuepon B HacunyeHn ByrneBoaeHb
3 eTaHon B 6aratoaToMHuiA cnvpT
4 xnopoeTaH I ranoreHonoxigHe ankaHy

A o4HOaTOMHUI CnnpT
CknagjTb PiBHAHHS peakuii 3a CXEMOIO NePETBOPEHbD.
MeTaH — eTVH — eTeH — eTaHON — Kanin eTaHONAT

BYINIEKMCNUIA ra3 — KasbLin kapboHaT

EtaHon gobysanu: a) 3 eTteHy 06’emom 112 i1 (H.y); 6) i3 rnoko3un macoto 360 r. Y skomy
3 pocnifis nobyTo GinbLie eTaHoONy?

Y akoMy BUNaAKy BUAINNTLCS GiNblwnini 06’eM BOOHIO (H. Y.):
a) nig, yac B3aemogji HaTpito 3 eTaHOIOM Macolo 9,2 T;
©0) nig yac B3aemogpji HaTpito 3 rniLeponom macoto 9,2r.
Bignosiab nigTBEpAbTE PO3PAXYHKOM.

m OkuncHeHHsAM eTaHony kynpym(ll) okcrnaom nobynm eTaHanb KinbkKiCTIO PEYOBUHN 4 MOSib.
O6uncniTe Macy eTaHoy, LLIO NpopearyBas.

Mig yac B3aemogji HACMYEeHOro 0gHOATOMHOro cnMpTy Macow 40,8 r 3 HaaIMLWKOM

HaTpilo BUAinMBCS BoaeHb 06’emom 4,48 n (H.y.). BuBeaitb MonekynsipHy dpopmyny
LbOro cnunpTy.

é—’ Tl:lomtoemo 3 M%Wm GIICLPLAAMIA
KopucTtytoumch pisHMMK iHGopMaLiiHUMK axepenamu, AidHanTtecs Oinblue Npo BUKO-
PUCTaHHA CNPTIB.

|
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_. OOYUCAEHHS 3@ XIMIYHMMM
< S$13-9  DIBHAHHSIMM KIABKOCTI PEUYOBMHM,
MacK abo OO’EMY MPOAYKTY
PeakUIl, PeareHrT SKOIl MICTUTb
MEBHY YaCTKY AOMILLOK

IHpopMaLiiHa AOBIAKA
# CymMmiw — cuctema, Lo CKNIaAAETLCH 3 KiSlbKOX KOMMOHEHTIB.

. KoMnoHeHTaMu CyMilli Pe4OBUH € OKPEMI PEHOBUHM, [0 AKUX LLie 3aCTOCOBYIOTh TEp-
MiHN OCHOBHAa PEYOBUHA i JOMILLKU.

- MiX CTPYKTYPHMMM HaCTUHKaMN KOMMOHEHTIB CYMiLlli BiACYTHi XiMi4Hi 3B’A3KM, TOMY iH-
JMBioyanbHi BIACTMBOCTI PEHOBVH Y CKlaAj CyMillli 32 KOHKPETHNX YMOB 36epiraloTbes
NPOTAroM TPUBAJIOro HYacy.

A |3 CyMiLLIi KOMMOHEHTM MOXHAa BUAINNTY GI3UHHUMN METOOAMN.

IIix oCHOBHOIO PEUYOBMHOIO CYMIiIlli PO3YMiIOTH AeAKY UUCTY PEUYOBUHY.
Bawm Bimomo, 1110 UKMCcTa peUOBUHA HE MIiCTUTH iHIIINX CTPYKTYPHUX YACTUHOK,
OKpiM TuX, 3 AKUX BOHA CKJIagaeThcd. IIpoTe y mpupoai, TexHii, mobdyTi uuc-
TUX PEUYOBUH He 3HANTH, 00 3aBiK M IPUCYTHiH IIeBHUI BiJCOTOK JOMIIIIOK.

. JomimkamMu Ha3MBaIOTh PEUOBUHMU, K1 BiAMiHHI 3a cKJIamoM i BIacTuBoOC- '
. TSMH BiJl OCHOBHOI PEUOBUHU, 3 TKOIO0 BOHU BXOIATH A0 CKJIAIY CYMIIITi. 3

Maca cywmimri zopiBHIOE CyMi Mac OCHOBHOI PEUYOBUHU i JOMITIIOK:
m, (OCHOBHOI pe4OBUHU) + M, (IOMILIOK) = mg (cymirri).
3Binmcu, Maca JOMIIIIOK JOPiBHIOE PiBHUITI MAC CyMillri I OCHOBHOI PEYOBUHM:
m, (IoMinrok) = m, (cyminri) — m, (OCHOBHOI pe4YOBHHM).
VYMicT qoMillIoOK BU3HAYAIOTh Y YacTKaX OAUHUIIL a00 y BigcoTkax. TobTo
® YHUCTOI peyoBUHM + ® momimok = 1 a6o 100 %,

e ® — MacoBa YacTKa.

3Bigcu o gomimrok =1 (100 % ) — ® (® % ) YuCcTOT peuoBUHHU.

Homimiku — cBoepimguuii 6ayact, Mo He 6epe yuacTi B peakiiii, ska Big0y-
BAETHCS 3 OCHOBHOIO PEUOBMHOI0. Uepes Iie BUXif IPOAYKTY PeaKIlii 3aJIe;KUTh
JIUIIe Bix ymicTy ocHOBHOI peuoBuHu. ToMy, po3B’A3yiouu 3ajadvi, 3a yMoBaMu
AKUX PeareHT MiCTUTh JOMIIIIKYM, BUKOHYIOTL MaTeMAaTHUYHi Iil B TaKiil mocJri-
JTOBHOCTi:

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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— 3a BiJOMOIO MaCOBOIO YaCTKOIO JOMIIIIOK O0UMCJIIOIOTE IX Macy 4u 00’ eM
(mys rasomomiOHUX cyMitieit);

— obuncaeHy Macy Y 06’€M JOMIIIIOK BiZHiMAIOThL BiJ 3araJibHOI Macu 4u
00’emy cymirri;

— 00YMCIIIOIOTh KiJBbKiCTh peuoBUHYT, Macy abo 06’eM OCHOBHOI PeUYOBUHU
(pearenry).

ITicna mporo sHificHIOIOTH OOUMCIEHHS 3a XiMiUHMMU PiBHAHHAMUI KiJb-
KOCTi peuoBMHU, Macu a060 00’eMy IPOAYKTiB peakIlii 3a KiibKicTiO peYOBUHH,
Macor abo 06’eMOM OCHOBHOI PEYOBUHU.

Posrasaemo npukian.

| O0umcaiTh KiNnbKicTh peuoBuHHU, 00’eM (H.y.) 1 Macy ereHy,
AKUH MOKHAa JOOYTH 3 eTaHOJy Macom 1 Kr, ymMicT JoMimIok
y sKoMy mopiBHIoe 8 % .

Hano:
m etanoay = 1 xr a6o 1000 r
o poMmimok = 8 % abo 0,08

v eTeny — ?
V ereny — ?
m eTeHy — ?
Po3p’a3anna
1. O6uncInMO Macy OCHOBHOI peUOBMHY (€TaHOJY) B CyMilli Mmacoio 1Kr.
O6uncIeHHsa MOKHA IIPOBECTH JBOMA CIIOCO0aMU.
ITepwuii cnocio. O6uucII0EMO Macy HOMIIIOK i Bimzmimaemo ii Big macu cy-
mirri:
M omimox = 1000 T+ 0,08 = 80 15
M ranony — 1000 — 801 =920T.
Hpyezuii cnoci6. Ileii camuit pe3yabTaT OLEPIKUMO, AKIIO CIIEPITY O0YUCIIH-
MO MaCOBY UaCTKY €TaHOJY, a 3 11 BUKOPUCTAHHAM YCTAHOBUMO HOT0 Macy:
®=100% — 0,08 % =92 % a6o 0,92;
M granony = 1000 T x 0,92 =920 1.
2. O6uncanMO KiJIbKiCTh PEUOBUHI €TAHOIY:
M(CH,OH)=12-2+1x5+ 16+ 1 =46;
M(C,H,OH) = 46 r/mouib;
v=2920:46 = 20 moJb.
3. 3anuileMo PiBHAHHSA peakilii Jo0yBaHHS eTeHY 3 eTAHOJIy Ta 3’ sACYyEMO
K1JIbKiCcHI BiZHOIIIEHHS PEUOBUH y HHOMY:
C,H,OH - C,H, + H,0
1 moasr 1 Moib
3a piBHAHHAM peakIlii KiJTbKOCTi peYOBUHM eTeHY 1 eTaHOJY OJHAKOBI.
Tobto
v(C,H,) = v(C,H,OH) = 20 mouin.
4. O6uncaumo 06’eM (H.y.) YTBOPEHOI'O €TeHY:
V(C.H) =V, v;
V(C,H,)) = 22,4 - 20 = 448 1.

FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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5. O6buncanMo Macy YyTBOPEHOI'O eTeHY:
M(CH,)=12-2+1-4=28;

M(C,H,) = 28 r/moub;

m(C,H,)=M - v;

m(C,H,) = 28 r/moxns * 20 mons = 560 r.
Bigmosins: 20 moub, 448 1, 560 r.

prIT TLOVLPawoW Yynamis

. 9k BaM BiOMO, 0aMH 3i cnocobiB oaepXaHHsA eTUHY — Le kapbiaHuin. Cnuposu- :

. HOo Ans AoBOyBaHHS KanbLil aueTuneriay (kanbuii kapbigy) € BanHsK.

1. Cknagitb PiBHAHHSA peakLiil 3a CXEMOI0:

. CaCO; —» CaO — CaC, —» C,H,. :
2. O6uucniTb, AKMit 06’€EM €TUHY (H.y.) MOXHa A00yTK 32 HaBedEHOI CXEMOIO

© i3 BanHsAKy Macol 5 T, MacoBa 4YacTka HeKapOOHATHUX AOMILLOK y SKOMY AOpiB- -

- Hioe 20 %. :

v/ LOMILIKN — Lie PEYOBUHW, BiAMIHHI 3a CKNaaoM i BaCTUBOCTAMM Bifl, OCHOB-
HOI PEYOBUHMN.

v/ BMICT AOMILLOK BU3Ha4AIOTh Y BiACcOTKax 260 YacTkax OaMHULL Big, MAcy CyMiLLli.

v/ Maca goMilLoK AOPIBHIOE Pi3HULL MAC CyMiLi i OCHOBHOI PEHOBUHN:

muomimox i mcyMiLui - mqmcm‘ipeqosm—m

v/ OBUYUCNIOIYN KiNTbKICTb PEYOBMHM, Macy 41 06’EM NPOOYKTIB peakLiji, Bpaxo-
BYIOTb, LLIO BOHW YTBOPIOIOTLCH 3 OCHOBHOI PEYOBMHM, @ HE 3 AOMILLIOK.

Zuwaemo, posymiemo

m Yum cyMmiLl Bigpi3HAETLCSA BifL HACTOI PEYOBUHN?
ﬂ LLlo cnig, po3ymiTu nig AOMILLKOO, PO3B’A3yioun 3aaadi Ha [oOyBaHHS PEYOBUH?
a HasegiTb npuknaan NpMpoaHUX CyMiLLEN PEHOBMH PISHOrO arperaTHoOro CTaHy.

Akunii 06’eM eTuHy (H.y.) MOxHa fo0yTn 3 npupogHoro rady o6’emom 93 M3 (H.y.),
O MicTUTb 3,6 % AoMiLloK?

O64MCNITb KiNbKICTb PEYOBMHM eTaHoJly 1 06’€eM BYrnekucrnoro rasy (H.y.), 4obyTux
yHacnigok 6poAiHHs rioko3u macoio 395,6 I, Wwo MicTuTb 9 % AoMiLLIOK.

Cknagitb YMOBY 3aaadi Ha noOyBaHHA PEYOBMHW 3 peareHTy, WO MICTUTb AOMILLKW,
i pPO3B’AXITL Ti.

t 83 |
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) T OISR T

denon — opra"iuHa CIOJIyKa, Y MOJIeKyJIaxX IKoi rirpokcuibaa rpyna OH
crosyuyeHa Oe3lmocepelHbo 3 OEH3€HOBUM KijibileM. Bin € mepinmum mpezacras-
HUKOM OKCUTeHOBMiCHUX OPTaHIUHUX CIOJYK 3 TAKOI0 CAMOIO Ha3BOIO.

CRJIAJL T BYJIOBA MOJIERYJIN ®EHOJIY. MoserynapHa ¢opmyJia
denonry — C;H,OH. Bona cBifumTh HOpo HASABHICTH Y MOJIEKYJi PEUYOBUHU
danuinky moJsiekyau 0enseny CcH;, m1o 3BeThcsa (eHis, i XapaKTepucTUUHOI
rizporcuabHoi rpynu —OH. Ileii ckian Bimzo6pakaioTh CTPYKTYPHI (hopmyan:

OH
| OH
o 40 N
< 3pobiTb BUCHOBOK MPO KinbKic- HC CH
HUN | AKICHWIA CKag, MOSEKynn (|) (|L}
deHony. H ~ H
CH

." DeHOJT MOKHA PO3TJIAIATH AK IMOXigHe OeH3eHY, Y MOJIEKYJIi IKOTO OOUH -
atoMm I'igporeny samireHunii Ha riIPpOKCUILHY T'PYILY. 3

DI3SUYHI BJIACTUBOCTI ®EHOJIY. ®deron — 6e3dbapBHA KPHUCTaTiU-
Ha PeUYOBMHA 3 XapaKTepHUM 3anaxoM. KoHTaKkTyioun 3 moBiTpsam, 6e36apBHi
KPUCTAJN OKUCHIOIOTHCA i HaOyBaloTh POsKeBoro sabappiaenns (maJ. 21).

Kpucranu dpeHony

®enos — oTpyitHa peuoBuHa. MiHimasbHa 032 (heHOIY MOKe CIIPUYMHU-
TH YXaHHSA, KallleJb, TOJOBHUH 0i71b. OTpyeHHA (peHOJIOM IPU3BOIUTE 0 Ypa-
YKeHHS HepPBOBOI cuCTeMU JIOAUHY. TOMYy HEeIIPUITYCTUME ITOTPALJIAHHA (DeHO-
Jy B cepenuHy opraismy. ¥ xiMiuHHX J1abopaTopiax 3 (peHOoJOM IPaIlI0I0Th
Yy 3aXUCHUX PYKABUILAX Ta y BUTAXKHIN 1madi.

84
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PosunnHicTb heHOMTY ¥ BOAL 00MerKeHa, IpoTe 30iJIbITyEThCS 3a HarpiBaH-
Hs. Bin 1o06pe posunHAEThHCA B 0araTboX OpraHivHNX POSUYMHHUKAX, M€ aHTU-
cenTuyYHi ! Aes3iH(diKkyBaIbHI BJIaCTUBOCTI.

XIMIYHI BJIACTHUBOCTI ®EHOJIY. HaaBHicTh XapaKTepUCTUYHOL
rpynu OH 3ymoBiioe mofibHiCTh BaacTuBOCTelH (heHOMy i cnupTriB. Ase eHOD
BUABJISE OLIBINTY peaKIlifiny 3JaTHICTh 3aBAAKHU IIiABUIITEHiH pyxausocTi I'ia-
pOTeHy XapaKTepPUCTUYHOI IPyIu.

1. Bsaemogia 3 ay:xauMEu Metaaamu (mas. 22). Ila peakmia, ax i y coup-
TiB, 3aBEePIIyeTHCS 3aMilieHHAM aToMa ['ifporeny rifpoKkcmuabHOI IPynn MeTa-
JIUHUM eJIEMEHTOM.

2C,H,OH + 2Na — 2C,H,ONa + H,T

HaTpilt
> (peHoIAT
Na l | H,
N—— N——
- -

C,H,OH —) C,H,ONa

N ¥
— &Y

m Peakuia ¢eHony 3 HaTpiem

2. Bzaemogmia 3 xyramu. Ha BigMiHy Bif HacuueHUX OMHOATOMHUX CIIMPTIB,
deHosg B3aemoie 3 myramu. Ile cnpruurHeHO BIJIMBOM 0€H3€HOBOTO KiJIbIA Ha
TigpoKcuabHy Tpyny. TakuM YMHOM IiATBEPIKYEThCA MOJOMKEHH Teopii 0y-
JIOBU OPTaHiIUYHMX CIIOJIYK IIPO B3a€MHUI BIIJIMB aTOMiB i I'pyll aTOMiB y MoJie-
KyJIi: 3aBAAKY BILIUBY 6€H3€HOBOTO KijbIla aToM ['ipoTeH y XapaKkTepucTuy-
Hili rpyni OH denony pyxauBimmuii, Hi’K y MOJIeKYJIaX CIIUPTiB.

C¢sH,OH + NaOH — C;H,ONa + H,0
HaTPin
deHoIAT

3BepHITH yBary, IIo Iisgd peakilid Haraaye peakiriio HelTpaaisamii KucjaoTu
ayrom. Tox (peHOJ MOBOAUTHCA AK KUCJIOTA. 3BiICU ITIOXOAUTD HOT0 TPUBiaIb-
Ha HasBa — KapboJIoBa KMUCJIOTA.

3. Bzaemopmis 3 6pomHoI0 Bomoro. Taxkoxk heHOTY BaacTuUBi peakIlii 3a yuac-
TiI0 6eH3€HOBOTO KiNbIilA. BaeMomisa 3 6GpoMoM, posUunMHEHUM Y Boai (Mai. 23,
c. 86), BimOyBaeThbCcs 3a KiMHATHOI TeMIlepaTypHu 3 YTBOPEHHAM 0ijoro ocamy
2,4,6-tpudpomoderony (AKicHa peaKIrisa Ha (GeHOT).
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¥ \'J
¢ = e A -
; o v 9
?H ?H
/C\ &?\
HC CH BrCeé6 =~ 2CBr
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2,4,6-TpubpoModeHroa

.

-

peareHTn TPONYKT peakrIii

m Baaemogia ¢eHony 3 6pOMHOI0 BOAOIO

N 3a mpaBuJIaMUu CHCTEeMAaTHUYHOI HOMEHKJaTypu aTomy Kapbony, cmoiy-
YEeHOMY 3 TiIPOKCUIBLHOIO I'PYIIOI0, IIPUCBOIOEThCA JIOKAHT 1. [ami Hyme-
pallis IpofoBKYETHCA 38 TOAUHHIKOBOIO CTPiJIKOIO. :

,_,ﬂ; MOBTOPITH B3aEMOL|I0 GEH3EHY Ha OCHOBimI_LbOI‘O mpaBuWJia HA3BaHO IIPO-
3 ranoredamu (§ 8) i BcTaHo- AYKT B3a€MOZii (peHOSTY 3 GPOMHOI BOAOK —
BiTb BigMiIHHOCTI B3aemogiji 3 2,4,6-TpubpomodeHo.
Gpomom peHony Ta GeH3eHy. PosrianyTa peakilia saMileHHA BigpizHA-

€ThCA Bim peakIrii samiimenusa MiKk OeH3eHOM
i opomowm. ITo-mepiite, ymMmoBaMu MPOBeAEHHS, II0-APYTe, IPOAYKTOM peaKiii.

'.' Cmopmm epyguma

deHon Ta 1A0ro roMonorn 3acToCOBYIOTb K @aHTUCENTUYHI 1 BakTepuuUMaHi 3aco-
6w, L0 3YyMOBJIEHO IXHbOIO 34aTHICTIO BUKNNKATX AeHaTypaLito 6inkiB, CTBOpOBaTU He-
CNPUSTAUBI YMOBM AJ1 PO3BUTKY XBOPOOOTBOPHUX MiKpoopraHiamiB. na aesiHdekuji
npeamMeTiB 4OMALUHbOIO M NiIKAPHAHOIO BXUTKY, XiPYPriYHUX iIHCTPYMEHTIB 3aCTOCOBY-
I0Tb BOAHI PO34MHM 3 MAaCOBOID YacTko dpeHony 3-5 %. 9k aHTucenTuk peHon ynep-
LWe BnkopucTanu B xipyprii 150 pokiB ToMy. HuHI B anTekax BignyckaloTb Jlikv 3 BMICTOM
deHony — «OpacenT» i «PyKOPUUH», HUMW NiKYIOTb 3aXBOPIOBAHHS rOpsia, CMPUYNHEHI
XBOPOOOTBOPHUMU MiKpoopraHiamamu. MNoxigHi deHony BxogsaTh 40 CKiaay napaueTa-
mony. Moro nirynku npysHayaloTs Ans NiKyBaHHS rpyny Ta 3acTyau.

deHon ybueae He nuwle WKiaAMBI MikpoopraHiamu. NoTpannsHHa deHony B 40B-
Kinnsa 3arybHo gie Ha pnopy i1 dayHy. ToMy HEOOXiAHO OXOPOHATU MPUPOAY Bif, IPOMUC-
JNIOBUX BiAXOAIB, WO MICTATb PEHO.

{ __Fpaso Ansi 6e30NnaTHOTO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae
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BvKOHaiiTe HaBYasIbHUIM NPOEKT Ha TeMy «EkosoriyHa Gesneka 3acToCyBaHHA i1

. ogepXxaHHs deHony».

v

v
v

®eHon CgH,OH — npeacTaBHUK OKPEMOTO KJ1aCy OKCUreHOBMICHUX CMONYK —
deHoniB, y Monekynax skux rigpokCusibHa rpyrna cnosiy4eHa 3 atoMmom Kap-
60HY 6€H3eHOBOrO KifbLs.

deHon — ue TBepaa 6e3b6apBHa PEYOBMHA, LLIO MAE XapakTepPHUIA 3anax n
0BMEXEHO PO3UYNHSAETLCA Y BOA,.

deHon y xiMiYHMX peakuisx aKTMBHIWWIA 3a cnMpTU. 3aBaskM B3aEMHOMY
BNMBY OEH3EHOBOIO KiNbug 1 TiApOKCUbHOT rpynu atomu FigporeHy 6eH-
3EHOBOI0 KiNbLS W MApPOKCUNBHOT rpynu cTaloTb Ginbll pyxnneBumMun i GinbLu
peakuiHOo 34aTHUMMN B XIMIYHUX peakLisaX.

Ak i cnupTn, GeHoN BCTynae B peakLiio 3aMilLleHHS 3 MeTaniyHUM HaTpieM Ta
IHLUMMW NYXXHUMUW MeTanamum.

Bnnve 6€H3eHOBOrO KiNbLs Ha XxapakTepucTuyHy rpyny OH npuBoanTs 40 No-
cnabneHHs 3B’a3ky Mixk atomamu Okcureny i FigporeHy, i deHon BUSBNSE
KMCNOTHI BNACTMBOCTI, 30KpPEMA pearye 3 iyramMmu.

Zuwaemo, posymiemo

L' FAkuin cknag, i 6ynoBy Mmae monekyna gpeHony?

a LLlo cninbHOro 1a 4nMm BigpI3HAETLCS CKNag MOJIEKYIN eTaHoy Ta peHony?

‘:’ [MopiBHANTE BNACTUBOCTI 0AHOATOMHUX CMPTIB i peHony.

" [MOSICHITL B3AaEMHNIN BMNIMB aTOMIB Y MOIEKY/i PEHOJTY Ha MOro XiMi4Hi BNacTUBOCTI.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae

Cknapfitb piBHAHHA peakuin deHony 3 niTiem Ta NiTin rigpokcnaomM. Ha3eiTb yTBOpPEHI
CMONyKN.

O6uucnitb Macy deHony, Lo npopearysaB i3 OpoMHOI0 Bomoi macot 300 mn
i MacoBoto YacTkoto 6pomy 2 %.

3 HaTpieM B3aeMogitoThb: a) peHon macoto 9,4 r; 6) etaHon macoto 9,2 r. Y akiin 3 peak-
uir BnainuTbcsa Ginbwimnini 06’emM BOAHIO (H.y.)?

TL\O&(M,&OQMD 3 ML%UMM Gorcepesmis

MouikaBTecs:

[0 cKiagy 9Kux nikapcbknx npenaparis BXOANTb GeHOos, AN NiKyBaHHA SKMX 3aXBOPIO-
BaHb BOHV BUKOPUCTOBYIOTbLCS;

ki MmaTepiany BUpobasioTbCS 3 BUKOPUCTAHHAM (eHoy, Ae B NobyTi BM 3 HAMU MaETe
crpasy.

MinicTepcTBO ocBiTY | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua
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< §15.9 AAbAEliAM

CRJIAL I BYJIOBA MOJIERKY JI. Monekyau ajabIerifiB CKJIaJAalOThCA 3
aToMiB TPhOX XiMiuHUX emeMeHTiB — Kapbony, I'izporeny, Oxkcureny. OT:xe,
BOHU — OKCHUT'€HOBMIiCcHi oprauiuHi cmonyku. Hanpukaan, KiTbKicHUMN cKIaz
MOJIEKYJIN ajJbJeriny eraHaaio — aBa atromu Kap6ony, votupu ligporeny i
onuH Oxcureny, oro moaeryaapaa popmyaa — C,H,O.

Ha ocHoBi HaOyTHUX 3HaHb IIPO CIUPTHU Ta (DEHOJ BU MOKeTe IIepea0aunTu,
10 Ie KJIaC CHOJIYK Ma€ XapaKTepUCTUUYHY IAPOKCUILHY IPYIY, aIiKe aTOM
OkcureHy B MoJieKyJii oguH. Yu TakK 1ie HacupaBai? CkisnbKku 6 B He HaMara-
JIVCS CKJIACTH CTPYKTYPHY GOPMYJIY eTaHaJIIo 3i 36epeskeHHAM I'iIPOKCUIbHOL
rpymnu Ta AOTPUMAaAHHIM YOTHPHUBAJIEHTHOro crany KapOoHY, HBOBaJIEHTHO-
ro — Oxkcureny i ogHoBajieHTHOTo — [igporeny, BaM Ile He BAacTbCca. A Bce
TOMY, ITIO B aJIbAETiAiB CBOA, BiAMiHHA BiJ iHIITMX KJaciB OpraHivyHUX CIOJYK,
XapaKTepUCTUYHA I'PYIIa, AKa Ha3UBAEThCA Alb0ezi0HOI0.

N Aapgerinm — OKCHUIeHOBMIiCHI OpraHiudi cHOJyKH, ITOXimgHI BerIe-.
(0]

. . 7
BOJHIB, MOJIEKYJU AKUX MICTATh XapaKTePUCTUUHY TIPYyIy —C\ :
a6o —CHO, sxy Ha3uBaIOTh AJIbIETiJHOIO IPYIIOI0. H -

.. /O
3araabHa (hopMyJia aJabaerigis R—C\ ,
H

e R — ByryieBogHEBUI 3aJIMINIOK, TOMY 3arajbHy (DOPMYJIy HACUUEHUX AJIb-
meriniB mosxHa 3anmucartu 1ie TakuM ynaoMm: C H,, . ,CHO. Bunarkom € mera-
HaJlb, y MOJIEKYJIi KO0 3aMiCTh ByIJIEBOJHEBOI'0 3aJUIIIKY PO3MillleHUl aToM

Tigporeny:
(0]
4
H—C\
H

ITpukaagu cuupTis i Bigmosigumux im anbaerifgiB HaBegeHo B Ta0IMILL 7.

Tabauus 7
Cnupt Anbperip,
HasBa ®opmyna HasBa bopmyna
p o
MeTaHon CH,0H MeTaHanb H—C\
H

{ Flpago ans 6e30nnaTHOro posMilLEHHs! NiApyYHUKa B Mepesi IHTepHeT Mae
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3axiHueHHa mabauui 7

CnupT Anbperin
HasBa dopmyna HasBa bopwmyna
P (0
ETtaHon C,H,0H EtaHans CH,—C
AN
H
P (0]
BytaHon C,H,OH ByTaHanb C,H,—C
N
H
P (0]
lekcaHon CsH,;,0H FekcaHasb CH,— C\
H

Ax 6aunmo, y MOJIeKYJIaX anbaerigis oouasi ameHTHOCTI aToMma OKcureHy
BUKOPHCTAaHI Ha CIIOJyUYeHHs 3 aToMmoM Kap6oHy.

CUCTEMATUYHA HOMEHRKJIATYPA AJIBJAETIJAIB. HaBeneni mpu-
KJIagW 1JIIOCTPYIOTH CKJIaMaHHA HAa3B HACMUEHUX aJIbAETiAIB HEPO3raIy KeHOl
OyZoBHU: M0 Ha3BU aJIKaHY 3 BiAmoBigHOIO KiJbKicTio aTomiB Kapbouy B MoJe-
KyJIi fomaeThbes cy(dikce -ans. 3BepHiTh yBary, 110 IIPH I[bOMY BPaX0OBYIOTh ATOM
Kap6ony anbaerigaoi rpymnu, i 1o aabIerigHa rpyma He MoKe PO3MilyBaTHICA
B cepeluHi JlaHIora. PeIiTa mpaBuJ CHCTEMATHUUYHOI HOMEHKJIATYPU aJIble-
rigis, 3oxpeMa i Ti, IO CTOCYIOTHCS 3aMiCHUKIB Ta iX JIOKaHTiB, 30iraroTncsa
3 ysKe BiJoMUMM BaM IIPaBUJIaAMU CUCTEMATUYHOI HOMEHKJIATYPHU.

< 1106 Ha3BaTH albAerif:

e 00UpalTh rOJOBHUI (HaMOBINIT) KapOOHOBUI JIAHITIOT, IO CKJIALy

AKOT0 BXOJIUTH aJIbJeTifHa IpyIia;

e JoKaHT 1 y roT0BHOMY JIAHI[(031 TPHUCBOIOIOTE aToMy Kap6oHy anb/e-

rigHOi rpymnu;

e 3’SCOBYIOTbH, IKi € 3aMiCHUKHY Ta iX JIOKAHTH;

© & HA3WBAIOThH CIOJYKY 3a aJITOPUTMOM.

JlokaHTM i Ha3BM

3aMiCHuKIB

aJIkaH roJioBHoro

naHuyiora

-alb

Hanpuxnan,

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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TLOV\,POLWOW LP)“ L B0 s B e S HE G BB A00E B H00ANE .

1. lMoTpeHynTech y cknagaHHi GopmMyn i HA3B HACUYEHUX anbaeriais.
2. lNMopiBHANTE KiNbKiCTb aTOMIB:

a) KapboHy — y Monekynax neHTaHony i neHTaHanto;

0) lNpgporeHy — y MoJieKynax NEHTAHOJY i MEHTaHaNIo;

B) KapboHy — y MoJsiekynax nponaHony v nponaHanto;

r) FigporeHy — y Mosiekynax nponaHosy i nponaHaio. :
3. 3a pesynbTatamu NopiBHSHHSA 3p06iTh BUCHOBKM LLOAO KiNlbKICHOrO cknagy -
MOJIEKY/T anbAerigiB i BigNnoBigHMX iM CAMPTIB, @ TakOX KiflbKiCHOro cknagy ix .
BYrN1€BOOHEBMX 3aJIULLIKIB. .
4. CknagiTb CTPYKTYPHiI dopMynu anbaerifis:

a) 2,2-gumeTunnneHTaHanb;

0) 3-eTunn-2,3-gMMeTuNNeHTaHanb.

DISUYHI BJIACTUBOCTI AJIBJAETT/IIB. ¥V MmonerkyJiax ajbaerifiiB Bif-
cyTHi atomu I'inporeny, 3gaTHi 10 YTBOPEHHSA MiKMOJEKYJIAPHUX BOTHEBUX
3B’a3kiB. ToMy TeMIlepaTypu KUIIiHHS ITUX PEUOBUH HUKYi, HiK y BigmoBiz-
HuX criupTiB. Ilepmuii mpeacTaBHUK TOMOJIOTiIYHOTO PALY aJabJerifiB — mera-
HaJb — OTPYIHA (BUKJIUKAE MOAPA3HEHHSA OUel i TMXaJbHUX IJIAXiB) raso-
moxiOHa pevoBHHA 3 PisKuUM cmenu@ivHuM 3aIiaxoM, Jo0pe PO3UUHAETHCA Y
BOAi. 3i 30i/IbIIIEHHAM BYTJIEBOTHEBOTO 3aJIUIIIKY POSUYMHHICTD ¥ BOJi PEUOBUH
IIBOTO KJIACy 3MEHIITYEThC.

XIMIYHI BJIACTUBOCTI ETAHAJIIO.

Bionoénenna emananio 600Hem. 3a HarpiBaHHS y IPUCYTHOCTI HiKeJe-
BOT'O KaTaJji3aTopa aJbIeTiy CIOJIyUYalOThCS 3 BOJHEM i IePeTBOPIOIOTHCA Ha
CIUPTH.

7 Ni, °
CH,—C +H,— CH,— CH,— OH
\H €TaHOJI
eTaHaJb

Peaxyii wacmro6020 OKUCHEeHHA. ATbIeTiny JIeTKO OKMCHIOIOTHCA I IIepe-
TBOPIOIOTHCS HAa BiAMMOBiAHI KapOOHOBI KMCJIOTH.

(0] 0
4 [0] 4
CH3—C\ — CH3—C\
H OH
eTaHaJb eTaHOBa KHUCJIOTa

OKHuCHIOBAYaMM MOXKYTb OyTH KHCeHb IIOBiTps, apreutym(l) oxcwun,
kynpyM(II) rinpoxkcuy. 3a OKMCHEeHHS KiJIbKicTh aTroMiB KapOoHyY y ByTJIeBOI-
HEBOMY 3aJINIIKY He 3MiHIOEThCS.

SKIIo O OKUCHEHHs aJblerily BHUKOPHUCTATH AaMOHIAUHUI PO3UYNH
aprearyM(I) okcuny Ag,0 i mpoBecTu peakiliio B CKJIAHiI, YMCTO BUMUTI# IPO-
OipIi um Kos10i 3a He3HAUHOTO HAarpiBaHHA, TO Ha BHYTPIIIHIX CTIiHKAaX ITOCY M-
HU 3’ ABUTHCS TOHKUI m1ap cpibsa (mai. 24).

::. Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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B
m Peakuis «cpibHOro a3epkana»:
a, 6 — NPOBEAEHHS;
B —nocpibneHa konba
/° - /° .
CH3—C\ + Ag,0 m) CH3—C\ + 2Ag
H OH
eTaHaJb eTaHOBa KHUCJIOTAa

PosrinanyTy peakiliio Ha3UBAIOTh PeaKIli€lo «CPiOHOTO0 A3epKaia» i BUKO-
PHUCTOBYIOTH AJIA AKiCHOTO BUBHAYEHHSA aJbJAETiNiB (anbaerigHOl rpym).

Busasnaru anbpaerigum MOMKHA TaKOMK 3a JOIIOMOTIOI0 CBiKOOIEpIKaHOTO
rKynpyMm(II) rirpokcugy 3a HarpiBaHHA.

IlepeTBOpeHHA pPeUOBUH Y IIifl peakxIlii CympoOBOMKYETHCSI 3MiHOIO 3a-
O6apBJeHHA B TaKiil mocaimoBHocTi: 6makuTHUi Koiip ocany kympym(II) rig-
poxcuny Cu(OH), — xoBTuii KoJip mpomiskuoi peuoBmHu Kymnpym(I) rix-
poxcuny CuOH — wuyepBoHO-KOpmuHeBW#l KoJip KRynpym(I) oxcmagy Cu,O
(mam. 25).

NaOH CuSO, Cu(OH), CH,CHO Cu, 04

g

IntocTpauia ao peakuii anbaerigy 3 kynpym(ll) rigpokcmaoom
0) 0]
t°C 4
CH,—C  +2Cu(OH),y ———— CH,—C + 2CuOH{ + H,0
H oOnaxurauit OH xoBTui

7N\

°C
2Cu(OH), —> Cu,04 + H,0
YEepPBOHO-
KOPUYHEBUHI

Sk BumgHO 3 pPiBHAHHSA, YHACHiJOK peakilii eTaHaJ b II€PETBOPIOETHLCS
Ha eTAHOBY KUCJIOTY.

Baaemogia anbaerigis 3 kynpym(Il) rinpokcugom — 11ie ogHa siKicHa peak-
Iid A7 BUSBJIEHHA aJbAeTifiB (aJIbAerifHol rpynn).

‘ 91 |
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Yy PeaKIlisiX IpUEIHAHHA BOJHIO AJbAEriIN BiJHOBIIOIOTLCA A0 CIIUPTIB,
y pasi 4acTKOBOI'0 OKMCHEHHS — OKMCHIOIOTHCS 0 KapOOHOBUX KIUCJIOT.
Bzaemogia 3 amoniaunum posumHom apreuTyM(I) okcuay Ta cBiskoomep-
sxkaauM KyapyMm(II) rizpokcugom — AKicHi peakilii Ha adbaerigHy rpymy. .."

JOBYBAHHSA ETAHAJIIO

1.T'idpamayis emuny.

Eranans 100yBaoTh, NIpUETHAHHAM BOAU A0 eTHHY (aleTUIeHy) 3a HASAB-
HocTi coseit Mepxypito(II).

(0}
Hgs0, 7
H—C=C—H+H,0—""> CH,—C
AN
H
(0]
[0] 7
2. OKucHeHHA emaHONY. CH,—CH,—OH —™ CH3—C\
H

OKMCHEHHSA eTaHoJIy OiJbII JeTaJlbHO PO3TJIALAIOCH ITi/T YaC BUBUEHH Xi-
MiYHUX BJacTuBocTeit cmuprTis (§ 12).

4;, Cwmueao npo oenobre

v/ AnbOeriogn — OKCUreHOBMICHI OpraHiyHi Crnoslyku, XapakTepucTUHHOIO rpy-

0]
4
Moo Knx € anbaerigHa rpyna —C
AN
H
%O
v/ 3aranbHa dopmyna anbaerigis R—C\ abo R — CHO.
H

v/ CucTtemaTuyHi HasBW afbAeriais yTBOPIOThL Bif, HA3B BiAMOBIOHMX aikaHis
3 JoJaBaHHAM cydikca -asib.

v/ Mix cnvptamu, anbgerigamm ta kapOoHOBUMM KUCSIOTAMM iCHYE B3aEMHUI
3B’A30K, AKMIA BigoOpaxae cxema:

C,H,,,,0H < C,H,,, ,CHO = C,H,,, COOH.

T Cwopiiwa epygquma
Kpim nponaHanio, monekynspHy ¢dopmyny C;H,O mMae ammetunketoH, abo aue-

TOH, — BiAOMMIA BaratboM 3 Bac 9K PO3YNHHUK dapb. Lle Bxe npeacTtaBHUK iHLWLOro
K/lacy OKCUreHOBMICHMX OpraHiyHMX PevYoBUH — KETOHIB. IXHS 3aranbHa dopmyna

R—C—R.

_ﬁpaBo Ans 6e3onnaTtHOro po3MilLleHHs nigpyvyHuKa B mepexi IHTepHeT mae
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XapaktepuctnyHa rpyna KeToHiB —C— Mae HasBy kapOOHinibHa rpyna.

Bona gsoBaneHTHa. 1o peui, it MOXHa BUOINNTY 11 y CKNaAi anbAerigie, Hanpuknaa,:

4
C;H,—C__
H

AKUEHTYIouM yBary Ha kapOOHIiNbHIM rpyni, anbgerign MOXHa Has3Ba-
TU OKCUIFEHOBMICHMMUW OpraHiYHMMKN Crosiykamm, y Mosekynax skmx KapOoHisb-

Ha rpyna —C— cnoJjlydeHa OQJHIEID BaNIEHTHICTIO 3 BYr/1€BOOHEBUM 3aJIULLKOM,
a gpyroto — 3 [igporeHoM. KeToHuM Bigpi3HAOTLCA 3a BNAaCTMBOCTSMM Big, anbaeriais,
30Kpema, BOHW He BCTYNaloTb Y peakLijto «CpiOHOro a3epkana».

Anbperiogn m KeToHM — ue LWe OoAHE MIATBEPKEHHS MOJIOKEHHSA Teopii XiMiy-
HOI OY[0BM OpPraHiyHMX CMoyK: BACTMBOCTI PEYOBUH 3anexartb Bif, IXHbOI XiMi4YHOT
OynoBw.

Zuwaemo, posymiemo

m ki cnonykm Hanexartb 00 anbaerigis? Haseaite npuknagn.

a CxapakTtepunadynTe cknag MONEKyn anbaerifis, NOPiBHANTE NOro 3 BigNOBiZAHNMK CANP-
Tamu.

E’ Ckinbkn atomiB KapBb0oHyY MiCTUTb BYrNeBOOHEBUIA 3aINLLIOK MOJIEKYNN FrenTaHano?
E’ Mepenivitb di3nyHI BAACTMBOCTI anbaerigis.
m HasBiTb peakuii, ki BUKOPUCTOBYIOTb A9 PO3Ni3HABaHHS anbaerifiB.

“ Cknagitb MONEKYNApHY 1 CTPYKTYPHY GOPMyNn NponaHanio.
a HasBiTb pe40OBMHN 3a CUCTEMATUYHOIO HOMEHKNATYPOIO.

0
V
%) CHy~ CH— CH,—OH 6) CH,— CH—C_
CH, cg, H
CzH5 (0]
V
®) CHy— CH,— CH — CH — CH,~C_
CH, H

Yu BUCTa4NTb BOAHIO, [OOYTOro B3aEMOZAIED AOCTATHLOI KifIbKOCTi LIMHKY 3 XJIOPUAHO0
kmcnototo macoto 200 r 3 MacoBOI0 YaCTKOIO rigporeH xnopuay 7,3 %, Ha BiAHOBNEHHS
eTaHano macoto 11 r? Bignosigp niaTBepAbTE PO3PaAXYHKOM.

a Hanunwitb piBHAHHA peakLin 3a CXeMOI0 NepeTBOPEHb:
€TaH — eTeH — eTaHo/1 — eTaHasb — eTaHoBa K1CNoTa.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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Y Boaj 06’emom 340 Mn po3umHun metaHanb 06’emom 112 11 (H.y.). OBuncnitTe MacoBy
4aCTKY PO34YMHEHOI PEYOBUHN Y BUrOTOBJIEHOMY PO34MHI.

ﬁ-’ memw 3 MG UAHILMIA GHLPLNAMIA
MoujikaBTech iHhOpPMaLLEID NPO BUKOPUCTAHHA anbgerigis. nsa Tmx, XTo xo4ye ctatu Ni-
KapeM, eNeKTpMKoM, arpapieM, iHdopmadisa npo meTaHanb 6yae npodeciiHo 3HaYYLLIOO.

| KappOOHOBI KMCAOTH
{ §10.

IHpopMaLiiHa AOBiIAKA

# EnexTponitTm — peYoBUHM, SKi Yy BOAHMX pPO34YMHAX YM po3MjasBax MpPoBO-
OATb enekTpuyHuii cTpyM. Kucnotm y BOOHMX PO3YMHAxX AUCOLLIOITb 3 YTBO-
pPEHHAM KaTioHiB [igporeHy H* 1 aHIOHIB KMCNOTHMX 3anuwkiB, Hanpwuknag,
HCl2H* + ClI-.

# 3 HeopraHiyHMX KUCSIOT CUNbHUMU enekTpoJitamu € cynbdatHa H,SO,, HiTpaTHa
HNO,, xnopmgHa HCI kncnotu, enekTponitom cepeHboi cunm — optodocdaTHa Kuc-
nota H;PO,, cnabknm enektponitom — kapboHaTHa kucnota H,CO,.

#. Monekynu KMCNOT CcKlaaalTbes 3 aToMiB [MiaporeHy Ta KUCIOTHUX 3aULLIKIB, BaNIEHT-
HICTb KNCNOTHOIO 3aJNLLKY AOPIBHIOE KiNIbKOCTi atoMmiB [igporeHy, Hanpuknaa:
Il
H,l SO,.

& Atomu FigporeHy 3gatHi 3amilllyBaTUCh HA MOHW METaniYHUX efIeMEeHTIB, NMPOAYKT 3a-
MILLEHHS HANEeXnTb 00 Kacy CoNen.

A IcHylOTb pisHi knacudikauii KMCNOT. 3a OAHIEID 3 HUX PO3PI3HAITL OAHO-

OCHOBHiI 1 6araToOCHOBHi KucnoTn. OCHOBHICTb KWUCNOTU BM3HA4YalOTb 3a
KinbkicTio artomiB [igporeHy B Monekyni, Hanpuknag, xjiopugHa Kucnota
HCI — ogHoocHoBHa, opTodocdaTHa kucnota H;PO, — TPbOXOCHOBHA.

p«'p Kncnotu B po3ynHi BUSBASIOTb iHOMKATOPaMU: TaKMYCOM, METUI0BUM OPaHXEBUM.

KAPBOHOBI KMCJIOTH. Bu B:xe Mayu 3MOTY IIPUTAaAATHA BiJOMOCTi IIpo
eTaHOBY KHUCJIOTY Ta ii BiaacTuBOCTi. I{s cmosyka € ogHUM i3 TIpe/icTaBHUKIB
OKCUTeHOBMiCHUX PEYOBUH — KAPOOHOBUX KUCJOML.

~' Kap6oHoBi KHCI0TH — OpraHiuHi CIIOMYKH, II[0 MiCTATHL OAHY a60 Gilb- *
3 0) 3
i 7 4
II1e XapaKTepUCTUUHUX KapOoKcumIbHUX rpym —C , CIIOJIYYeHUX
3 BYIJIEBOJHEBUM 3aJIUIIIKOM. O0—H

FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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3BepHiTh yBary! KapOokcuibHa rpyna cKJaIagacThesa 3 ABOX (PYHKIIOHAIE-
HuUX Tpyn — KapbouiabHOi (— C = 0) i rizpokcuasuoi (— OH), aki 3B’ azani
OJlHA 3 OJJHOIO B 300paKeHili IOCJIiJOBHOCTI:

(0]
V
C/

AN
O—H.
3Bificu MOXOAUTH HA3Ba XapPaKTePUCTUYHOI rpynn — KapOOKCUJIbHA I'PyIIa.

INOHNIUPEHHS OPTAHIYHUX KUCJIOT ¥ IIPUPO/II. Opraniuni Kuc-

JIOTA BXOIATH A0 CKJIANY POCIUH, iX BUIIJIAIOTH OPraHisMy OKPeMUX TBapUH
(mam. 26).

— iy,
- L
MeTaHOBa KHCJIOTAa JUMOHHA KHCJIOTAa
AO0IyYHA KUCJIO0Ta IIaBJieBa KMUCJI0Ta caJIinujaoBa KHUCJIOTA

OpraHiyHi KCnoTY B NPUPOA;

Kucay peakiito MaioTs OTpyTH 6/12K0JI1, Mey3Hu, ocu. I1e BapTo mam’ATaTu,
i AKIO BXKAJATH oca 4uu OJK0JIa, TO Miclie YKYCY CJIil 3MOUYUTH PO3UMHOM
coau, 1100 HefiTpaIidyBaTH KMCJIOTHE CePeLOBUIIIE.

OpraHiuHi KHCJIOTH YKUTTEBO HEOOXiTHi opraHisamMy JIOAMHN, TOMY BaMKJIN-
BO, 11100 BOHM HAAXOAUJIN 0 HHOTO 3 IPOAYKTaMU XapuyBaHHA. OKpiM cBiKTX
OBOUiB i (PPYKTiB, IIe MOXKYTh OYTH KOHCEPBOBaHI COKM, KOMIIOTH, KBallleHa
KamycTa, KHCJIOMOJIOUHI IpoayKTHu (AorypT, Kedip), omeT ToIIo.

KJIACUDPIKAIILA KAPBOHOBUX KHUCJIOT.
Kap6onoBi KucaoTu KiaacudikyoTh 3a pisHUMHU 03HAKAMMU.
1. 3a kinvkicm0o KapOOKCUNLbHUX ZpYN KUCIOTH TOAIISIOTEH HA:
* OIHOOCHOBHI (MOHOKapOOHOBi);

H—COOH CH,— COOH
MeTaHOBAa KHCJIOTa eTaHOBAa KUCJIOTA

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyYHrKa B Mepexi IHTepHeT mae
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« 6araTooCHOBHI (ZUKapOOHOBi, TPMKapPOOHOBI TOIIO).

CH, — COOH
HOOC — CH,— COOH HO — (lz — COOH

CH, — COOH

MaJIOHOBaA KHUCJIOTa JINUMOHHAa KHUCJIOTa

2. 3a 6y008010 8Y2ae6800H€6020 3AIUULKY KUCIOTHA OYBAIOTH:

« HacH4eHi (3aJUIIOK Mae JIUIIe OGUHAPHI 3B’ A3KN);

- HeHacuueHi (y SaJIuIIKy HagBHUM OAUH UM KiJbKa IMOABiTHUX 3B’ A3KiB);

« apoMaTUyYHi (ByTrJIeBOOZHEBUH 3AJIUIIIOK MiCTUThH OeH3€HOBE KiJbIie).

3.3akinbkicTio aromiB Kap6oHY B MOJIEKYJIi KMCJIOTH HOAIIAIOTh HA HUMK Y1
(mo 10 aromiB Kap6ony) i Bumnti (morazg 10 aromiB Kap6ony).

CKJAI, BYTIOBA MOJEKYJ HACHNYEHUX O/THOOCHOBHUX KAP-
BOHOBUX KMUCJIOT. Cama HasBa I1iel rpynu KapOOHOBUX KUCJIOT BKa3ye Ha
iX CKJIATHUKYU — BYTJIEBOJHEBUII 3aJIUIIIOK HACMUYEHOT'0 BYIJIEBOTHIO (AIKaHy)
¥ ofHa xapakTepuCcTUUYHA Tigpokcuabua rpyma COOH.

.- HacuueHi 04HOOCHOBHI KapGOHOBI KHUCIOTH MAIOTh 3arajbHy (POPMYIY ":
3 R — COOH a6o C,H,, . ,COOH. Hanpukaazn, CH;COOH, C,H,COOH a6o

/° A
CH,—~C” CH,— CH,—~C]
OH OH
H H H
| 40 | %O
H—¢—C H—C—C—c]
4 om o 4 CoH

CUCTEMATHUYHA HOMEHKJIATYPA HACUYEHHUX OAHOOCHOB-
HUX KAPBOHOBUX KNUCJIOT. HaszBu KHCJIOT YTBOPIOIOTE i3 1BOX cJiB. Ilep-
IITe — ITe TIOBHA Ha3Ba BiIIIOBiIHOTO aJIKaHy 3 MOJABaHHAM 3aKiHUEHHA -064,
Ipyrum € cyioBo kucaora. [lpuragaiite, CH;COOH — eranoBa Kucjora.

3BepHITH yBary, 10 ByTrJIeBOAHEBUM 3aJIUIIIKOM €TaHOBOI KMCJIOTH € METIUI,
a e etui. Ile Tomy, 110, AK i B agbaerigiB, oguu arom Kapbony mnepebyBae y
CKJIAJi XapaKTepUCTHUYHOI IPyIu. ¥ choro K aromiB KapOoHy B MoJIeKyJIi eTa-
HOBOI KHCJIOTH ABa, TOMY iii BigmoBimae erarn. MeTaHOBill KMCJIOTI BiAmIoBimae
MeTaH, TOMY IO CKJAaAy il MoJIeKyJu BXOAUTH oauH aToM KapOony, i BiH pos-
TaIOBaHMM y KapOOKCUJILHIN Irpymi. 3’ AcyBaBIIN Iie, IIepeiieMo 10 03HANOM-
JIEHHS 3 TOMOJIOTIYHUM PALOM HIKUNX HACUYEHNX OJHOOCHOBHUX KapOOHOBUX
KucJior. s Hux (11 BUIUX KUCJIOT TaK0XK) iHKOJIM BUKOPUCTOBYIOTH TPUBI-
anbHi HasBu. [IpUKIaIy HMMKUYNX HACMYEHUX OJHOOCHOBHUX KHCJIOT Ta iX Ha3B
HaBeJieHO B Tabuuli 8 (y Ay:KKax 3a3HAYEHi mpuesiaivHi Ha38u).

{ __Flpaso Ansi 6e30NnaTHOrO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



Tabauus 8
. . . CucrtemartuyHa i TpuBianbHa
dopmyna kucnotu BignosigHuii ankaH

Ha3BU KUCJIOTU
HCOOH MeTtaH CH, METaHOBa (MypaLumHa) Kncnora
CH,COOH Etan C,H,4 eTaHoBa (04T0Ba) KMCnoTa
C,H;COOH MponaH C;Hg nponaHoBa (MponioHOBa) KNCNoTa
C;H,COOH BytaH C,H,, OyTaHoBa (MacsisiHa) kucnoTa
C,H,COOH MenTtaH CsH,, NneHTaHoBa (BasiepiaHoBa) Kncnota
C;H,,COOH lekcaH CgH,, rekcaHoBa (karpoHoBa) KNCNoTa

BHUIIII KAPBOHOBI KHCJIOTH. Cepen BuIMX HAaCUYEHUX OJHO-
OCHOBHUX KapOOHOBUX KHCJIOT MOINWPEHHMH y Hpupomi (y cKJIagi Ku-
piB) e€: meHTamexkaHoBa (naasmimunosa) gKwucaora C;;H;;COOH, a6o
CH,— (CH,),,— COOH; renragexanoBa (cmeapurosa) xucmaora C;,H;;COOH,
abo CH,— (CH,),,— COOH.

IIpukmagoM HeHaCUUYEHUX BUIUX KapOOHOBUX KUCJIOT € 0JIeIH08A KUC-
aoma Cy;H;;COOH, a6o CH,— (CH,),— CH = CH — (CH,),— COOH. V¥ nmamis-
CTPYKTYPHi#l (popMyJIi BUAHO Miclie po3TalllyBaHHS IIOABIHAHOTO 3B’ A3KY.

ISOMEPISI KAPBOHOBUX KHUCJIOT. CtpyKTypHa isomMepisa xapOoHO-
BUX KUCJIOT POSIOYMHAETELCS 3 6yTaHOBOI KucaoTu. Kap6oHOBUMil JIaHITIOT HY-
MepyIoTh 3 aroMa Kap6oHy XxapakTepUCTUYHOI IPyIu.

4 3 2 1 ) 1
H,C— CH,— CH,— COOH H,C— (llH — COOH
CH,

6yTaHOBa KHCJI0Ta 2-MeTI/IJIl'Ip01'IaHOBa KHCJIOTa

SAxr 6aumnTe, 11070 3aMiCHMKIB i iX JJOKaHTIB IIpaBuUJja CUCTEMAaTUUYHOI HO-
MEHKJIATYPH JIUIIAIOThCA HE3MiHHIIMU.

®ISUYIHI BJJACTUBOCTI KAPBOHOBUX KUCJIOT. Ilepiri Tpu opex-
CTAaBHUKY I'OMOJIOTIYHOTO PANY HAaCUUYEHUX OJJHOOCHOBHUX KUCJIOT (MeTaHOBa,
eTaHOBa, IPONAaHOBa) — 6e30apBHi piAMHYN 3 FOCTPUM HMOAPA3IUBUM 3aIIaXO0OM,
IoOpe PO3UYMHHI Y BOMi, 3MIIIYIOTHECS 3 HEIO B OyAb-AKNX CIIiBBiIHOIIIEHHAX.
Kucioru Big 6yTaHoBOi 0 HOHAHOBOI — MACJSHUCTI PIAUHU 3 HEIIPUEMHUM
3amaxoM (3aIlaxoM BTipKJIOrO BepIITKOBOTO MAacJa). IX PO3YMHHICTH y BOZL
3MEHIIIYETHCA 3i 301IbIITeHHAM MOJAPHOI Macu. [leKkaHoBa i pemiTa KucjaoT —
0es 3amaxy, Hepo3UMHHI ¥ Boai mapa@iHomnomioHi peuoBUHM.

Comoplivca. epyquma
Bynoea kap6okcunbHOi rpynu. [1Bi dyHKUiOHaNbHI rpynn — kapOoHinbHa Ta
rigpoKcuibHa, WO YTBOPIOIOTL KapOOKCUIbHY rpyny, B3aEMHO BMAMBAIOTb OAHA Ha

OOHYy. Pe3ynbTatomMm UbOro BIJIMBY € 3MILLEHHA €NIEeKTPOHHOI FYCTMHU, 9K MOoKas3aHo
HUXYe.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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YHacnifok Takoro 3MillleHHs 3B’A30K Y MiapOKCUAbHIN rpyni nonsapuayetses, i lMig-
poreH HabyBae 30aTHOCTI BiaLennoBaTmMch. LInm 3ymoBneHa amcodiaLis kKapboHOBMX
KMCNOT Ha NOHU Y BOOAHOMY PO34UHI.

R—COOHZ2R—COO +H*
BiocyTHICTb cepen, KUCNOT ra3onofibHnX peqyoBMH MOSICHIOETLCS HASIBHICTIO MiX-
MOJIEKYNSAPHOr0 BOOHEBOIO 3B’A3KY.

R R R

/ C\\B— o+ C\\B— o+ C\

eeoeH—0F Of eeeH—-0: OfF eeeH—0O: OF e
(X ] L X ] (X ] L X ] LX) (X ]

JBoxocHoBHa wiaBnesa (etaHgioa) kucnota HOOC—COOH ocobnvea TuM,
o B il MOneKynax BiACYTHI BYrneBogHEBUI 3annok. Lia kmcnoTa y BilbHOMY CTaHi
Ta B CKJIafli CONnen JoCuTb NOLUMPEHA B NPUPOAi (MiCTUTbCS B rpubax, NuilanHukax,
BXOAWTb A0 KJITUHHOIO COKY pocnH). Y Tini ntoanHm nig 4yac obMiHy pe4yoBUH YTBOPIO-
I0TbCS BAXXKOPO34MHHI y BOA) Ti coni 3 Kanbuiem — okcanatu. Y naTonoriyHnx Bunaakax
BOHW CKYMN4YIOTbCH B HMPKax abo ce40BOMY MiXypi, yTBOPIOIOUM OKCaNaTHi KaMeHi.

4:’ Cwmucao wpo ocrobre

v/ OOHOOCHOBHI KapBOHOBI KUCIOTU — OKCUIE€HOBMICHI OpraHiyHi pe4yoBuHMU,
MONEKYSIN SKNX CKNaaaTbCs 3 BYrNeBOAHEBOrO 3asMLLKY N KapOOKCUNBHOI
rpynu —COOH.

v/ o cknagy kapGOKCUITLHOI FPYM YBIALLM ABi XapaKTepUCTUYHI rpynu — kap-
OOHiNbHa 11 rigpokcunbHa.

v/ Hwxui kapBOHOBI KMCIOTN — Lie KUCOTK 3 BMICTOM atoMie KapOoHy Bia, ofa-
HOro 0o fecatu. PeluTta KMCnoT HanexaTtb 0 BULLMX KapOOHOBUX KNCHIOT.

v/ 3a cucTemMaTuyHOI HOMEHKIATYPOoIlo KapBGOHOBI KMC/IOTM Ha3MBalOTh ABOMA
crioBaMu: ankaH + oBa Ta «KUcnoTa».

Zwaemo, posymiemo

m Ha3BiTb 3aranbHi GopmMynu il xapakTePUCTUYHI FPYn KAPOOHOBUX KUCIOT.

a HaBepniTb npuknagy HUXYMX i BULLMX OAHOOCHOBHUX KapOOHOBUX KUCIOT, iXHi Ha3Bu
3a CUCTEMATUYHOK HOMEHKNATYPOIO i TpMBiaNbHi HA3BW.

ﬁ’ HaBepnitTb npyvknaam ¢opmMyn BULLMX KAPOOHOBUX KUCNOT.
g’ 9k cknagaloTb Ha3BM KAPOOHOBUX KUCSIOT 32 CUCTEMATUYHOK HOMEHKIATYPOIO?

{ __Flpaso Ansi 6e30NnaTHOTO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae
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2acemocobyemo “
“ MobyayinTe cxemy knacudikauii KapOOHOBUX KNCIOT.

a Cknapgjitb MONEeKYNSpHI 1 HANIBCTPYKTYPHI GOPMYM HACMYEHNX OQHOOCHOBHUX Kapbo-
HOBUWX KUCIOT, 0,0 CKNAaZy MONEKY SKNX BXOAATb!

a) cim atomiB KapbOoHy;
6) neB’aTb aToMiB KapboHy;
B) ABaHaauUATb aToMIB [Nigporeny.
B HasBiTb pe4yoBMHM 32 CUCTEMATMYHOIO HOMEHKATYPOIO.

a) CH,— (CH,),— CH, &) CH,= C — CH — CH,
CH, CH,
CH
/0 0
6) CH,— CH — CH—C r) CH,— CH, — C—C
“OoH “OH
CH, CH, CH,

“ Cknapitb CTPYKTYPHi dopMynn isomMepiB NEHTAHOBOT KUCNOTU, HA3BITb iX.
B YKaxiTb NpaBuiibHi TBEPIKEHHS.
A 3i 36inbLUEHHSIM MONEKYNSIPHOT Macy PO3YUHHICTb
KapOOHOBWX KUCIOT Y BOAi 3MEHLLYETHCS
B xapakTtepucTuyHa kapbokcunbHa rpyna
CKNafaeTbes 3 KAPOOHINBHOI I MiAPOKCUABLHOI rpyn
B cTeapnHOBa KMCNOTA HANEXUTb A0 HUKYMX KAPOOHOBUX KNCIIOT
I eTaHon Ta eTaHOBA KMCNOTA MAKOTh OAHAKOBI BYrIEBOAHEBI 3aNLLKUN

HACKMYEHMX OAHOOCHOBHMX
KapPOOHOBKX KMCAOT.
[ TOHSTTS MNP0 ecTepu

( XiMiYHI BAGCTMBOCTI M AODYBaHHS!
S 17.

IHpopMmaLiMHa AOBIAKA

#. Heo6opoTHI peakuil — peaciiii, Lo BiaOyBaloTLCA B OAHOMY HANPSAMI i 3aKiHYYIOTLCA
NOBHMM NMEPETBOPEHHSIM peareHTiB Ha NPOAYKTU peakLji.

#. 060poTHI peakuil — peakLii, y 9KMX OAHOYACHO BiaOyBaETbCA B3aEMO/IA peareHTiB
(Npsima peakLis) i NpoayKTiB peakLii (3BOpPOTHa peakLis).

# BoaHeBui NOKa3HUK (PH) — 4nCNoBUA NOKA3HUK KOHLEHTpAaLLi kaTioHis FigporeHy
B PO34MHi. PO34MHM 3 BOOHEBUM MOKA3HUKOM MEHLUE 7 MalOTb KUCJIOTHY peakLiito.
Mpr6AN3HY KUCNOTHICTb PO34YMHY MOXHA BU3HAUYNTU YHIBEPCASIbHUM iHONKATOPOM.

99 )
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A 3arasnbHi XiMi4Hi BAACTUBOCTI HEOPraHiYHUX KMUCMIOT BU BMBYaNW paHiwe. HaBegeHa
CXemMa LOMNOMOXe BaM akTyanisyBaTu e HaB4albHUIA maTepiarn.

ﬂ Kucnora

+ IHOANKATOPU JIAKMYC HepeoHuii

1 Konip
METWUJIOPAHX PO34nNHY

+ Me (po3milLeHunn
Yy BUTUCKYBAJIbHOMY

paai no H,)
2 Cllb+H,T
BUHATKN: HNOg, H,SO, (KoHLL.)
+MeO (oCHOBHUN,

amMpOTEPHUI OKCUaN)

3 Cllb + BOJA
n
+Me(OH),
4 Clb + BOOA
+ CIJ1b (cnabkiwoi a) HOBA ClJ1b + HOBA KUCJIOTA
YU NIETKOI KNCJIOTK) (cepen, npoaykTiB peaku;i
5 mae 6ytn oc a o)

6) HOBA ClJTb + BOJA + TA3 T

HasasuicTs KapOOKCUIBLHUX I'PYI 3yMOBJIIOE BUCOKY PeaKIiiiHy 3HaTHIiCTD
KapOOHOBUX KHUCJIOT. BOHUM BCTyIIalOTh y peakilii 3 pisHUMU HeOPraHiYHUMU Ta
opraumiuaumMu pevoBnHaMu. CYKYOHICTS IUX PeaKI[iii MOKHA KjaacudikyBaTu
3a TphOMA I'PyHaMU:

¢ peaxiiii 3a yuactio I'igporeny riipoxkcuabHOI rpynu;

€ peakiIrii 3a yuacTio riIJpoOKCUIBHOI IPyIu;

€ peaxiIrii 3a y4acTio ByTJIeBOIHEBOTO 3aJIUIIKY.

PEAKIIII, IIIO BIZBYBAIOTHCS 3A YUYACTIO I'ITPOTEHY TIIPO-
KCUJIBbHOI I'PYIIN.

1. EnekTpoaiTuuHa gucoIiamis.

CH,COOH 2 CH,COO~ + H*

3a cTymeHeM eJIeKTPOJIiTUYHOI AucoIliaiiii eTaHoBa KMUCJIOTa HAJEKUTH 10
cIabKUX eJeKTPOJIiTiB.

2. Peak1iii 3 yTBOpPEHHAM COJIEMH:

a) B3a€EMOJIisd 3 MeTaJlaMu:

2RCOOH + Mg — (RCO0),Mg + H,T
0) B3aeMOiA 3 OCHOBHUMHU Ta aM(MOTEPHUMM OKCUTAMMU:
2RCOOH + Na,0 —» 2RCOONa + H,0

_ﬁpaBo Ans 6e3onnaTtHOro po3MilLleHHs nigpyvyHuKa B mepexi IHTepHeT mae
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B) B3a€EMOJifA 3 OCHOBaMU Ta aM(OTEPHUMU T'iAPOKCUTAMIK:
RCOOH + NaOH — RCOONa + H,0
T') BBAEMO/IidA i3 coAMY caAaOKIMMX KUCIIOT:
2RCOOH + K,CO, - 2RCOOK + H,0 + CO,T

Y posrasHyTHX peakllifgxX pyiHHyBaBcdA 3B sI30K Mixk aTomom Iimporeny
1 aromoM OKCHUTeHY, III0 YTBOPIOIOTE I APOKCUIbHY T'PYIY.

PEAKIIII, IO BINBYBAIOTBCS 3A YYACTIO T'IIPOKCHUJIBHOI
I'PYIIN. IcHyOTEL peakiiii, KoJu B MOJIeKyJaaX KapOOHOBUX KICJIOT PYHHYETh-
cdA 3B’ sI30K MiK KapOOHIJIBHOIO i rimpoxkcuiabuoo rpynamu. OgHa 3 HUX gicTa-
Jla Ha3BYy peakxiIrii ecrepu@ikarrii.

. Peakmia ecrepudikamii — Ie peakIlis Mi’K KHCJIOTOI i CIHUPTOM. 4
. IlpomykTamu peakiiii ecrepudikarrii € ectep i Bogaa.

0 H 0
CH,—C +HO—C,H,<—— CH,—C +H,0
“oH N0—C,H,
eTaHOBa €TaHOJI eTunjieranoar
KHCJIOTa

Peakmia BigOyBaeThCcs B IIPHUCYTHOCTI KarajisaTopa KOHIIEHTPOBAHOI
cyJab(daTHOI KMCJI0TH 3a HarpiBaHHA. OCKiIbKY peakIliss 000poTHA, TO KOHITeH-
TpoBaHa CyJb()aTHA KUCJOTa CIPUIE TAKOK YTBOPEHHIO eCTepy 3a PaxyHOK
HOTJIMHAHHSA BOIU.

3BepHIiTH yBary, 1o B peakilii ecrepudikailii Boga yTBOPIOETbCA 3 Tiapo-
KCWJIbHOI IPyIu KUCJIOTU ¥ aTroMma [igporeny riIpoKCUJIbHOI IPyIu CIIUPTY.
Jlo ckJamy yTBOPEHOl OpraHiyHol CIIOJYKHY YBiHIILIN ABa BYTJI€BOAHEBI 3aJIAIII-
Ku ¥ rpyna aromie — COO — . 3Bigcu MoKHAa 3amucaTy 3arajJbHy GOPMYJIY
ectepis: R"—COO —R", ne R'i R" — ByrieBogHEeBi 3aJIUIIKN.

:" Ecrepu — opraHiuHi mpomyKTm peakxiiii MiK KMCJIOTOIO i CHI/IpTOM."
: . 7 E
3arasbua popmyia ecrepiB R'— COO — R"a6o R’—C\ :
O—R’ E

CUCTEMATHUYHA HOMEHRKJIATYPA ECTEPIB.
HasBa ecTepy CKJIagaeThCS 3 OOHOTO CJIOBA, YTBOPEHOT'O B TAKill IIOCJIig0OB-
HOCTi:
— Ha3Ba BYTJIEBOIHEBOI'O 3aJIUIIKY CIIUPTY (HAIIPUKJIAI, METHJ, €TUJ TOIIO0);
— HasBa aJKaHYy, I10 BiAnoBigae KucaoTi (HanpuKaag, MeTaH, SKIO KHUCJI0Ta
MEeTaHOBa);
— cyoikc -oam.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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Womiomiowwi, Z,PYMMM,

: 1. NeperngHbTe cknageHy 3a uMMu npasuiamMm Ha3By MPOAYKTY PO3MASHYTOI :
Ha c. 101 peakuji ectepudikadii Mi>k eTaHOBOI KUCIOTOIO 1 €TAHOJIOM. :

. 2. Cepep 3anponoHoBaHmx popmyn BUOEpPiTb GOPMYM ecTepiB | HA3BITb iX 3a

: CMCTEMATUYHOIO HOMEHKATYPOIO.

0 0 :

7 7 :
CH;—CH,;—C__ CH;—C_ :
; 0—CH, OH :
: C,H,— 0 —C,H, CH,— CH,— OH
: A A :
: CH;—CH;—CH;—C_ H—C_
: 0—C,H, 0—CH,—CH,

3. Cknagite bopmynm nponinMeTaHoaTty, MeTUnbyTaHoary.

NTOBYBAHHSA ETAHOBOI KHCJIOTH.

Haitipaskausinumu cnocobaMu foOYBaHHA €eTAHOBOI KUCJIOTH € TaKi.

1. OxkucHennsa etaHoay (0ioxiMmiuHe OKMCHEHHS).

ITim mieto GaKTepiii eTaHOJ OKMCHIOETHCA JO €TAHOBOI KMCJIOTH.

C,H,0H + O, » CH,COOH + H,0

Y Takwuii crocidb eTaHOBY KUCJIOTY JOOYBAIOTh Y XapPUOBili IPOMUCJIOBOCTI.

2. OKMCHEHHS eTaHAJIO.

OCHOBHMM IIPOMMCJIOBMM CIOCOOOM JOOYBaHHA €TaHOBOI KHCJIOTH
€ OKMCHeHHs eraHadio. Iio peakmiio Bu posriaazaau B §13. CupoBuHOIO

CIYKUThL MeTaH — TO0JIOBHA CKJAJ0Ba YacTHHA IIPUPOAHOTO raszy. 3 HBLOTO
I00yBalOTh €THH, a 3 eTHHY — eTaHajb, AKUH i OKMCHIOIOTH OO €TaHOBOI
KMCJIOTH.

i — ye acumums: CMOPIHKA WoUPOQGOQGOCAQHUKA

Jla6oparopHuii gocnig 1
BusiBneHHs opraHiYyHnx KNCnoTt
Y Xap4oBUX NPOAYKTax

na npoBeneHHs Oocnigy Bam 3HaOo00NATbCA: XiMiYHI cTakaHu, npobipku,
wtaTuB Ans Npobipok, YHIBEPCaNbHWI iIHAMKATOP, Xap4oBi MPOAYKTH.

He 3ab6yBavite npo npasuia 6e3rnedyHoi poboTy B XiMidHOMY KabiHeTi i 4o-
TpUmMmynTecs ix!

<ELLELLEEE [epeBipTe xap4yoBi nNpoaykTn (Hanpuknag, kedip, MOJSOKO,
A061y4HUIA 200 iHLWKWIA DPYKTOBUI CiK, CiK KBaLLIEHOT KanyCcTn, CUPOI KapTonJi TOLLO)
Ha HasIBHICTb KMCIOTHOIO cepeaoBuLLa.

<ELLELLEPA [MopisHaiTe 3a6apBneHHs iHaMKkaTopa B YCiX BUNPOOYBaHHAX
3 pH-wkanoio, wo6 BUSBUTU NPOAYKTU 3 BUCOKOIO KUCNOTHICTIO.
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DISUYIHI BJIACTHUBOCTI ECTEPIB. Ecrepu 3 ymicrom Kap6GoHy He
0iIbIITe BOCBMY aTOMiB Y MOJIEKYJIi (YTBOPEHi 3 HMMKUNX KapOOHOBUX KUCJIOT i
HANIIPOCTIIIINX OJHOATOMHUX CIIUPTiB) — JETKO3aWMMCTi 3 HEBUCOKUMU TEM-
mepaTypaMu KUIIIHHA PiguHYA, 1110 MaoTh GpykToBi 3anmaxu. IIpukimanmu ecre-
piB, III0 3yMOBJIIOIOTH 3alaX! MesIKNX (PPYKTiB, HaBeJeHO B TabuIi 9.

Tabauuys 9

HasBa ectepy dopmyna ectepy 3anax ectepy

o S
MNeHTnmveTaHoart H_C\
0 — (CH,),— CH, Qv

O ;
3-metun6ytunetaHoar |CH,— C\ (|3H3 v’j’/,/
0— CH,— CH,— CH— CH, e

N\

0]
Y

BytunbyTtaHoat CH,— CH,— CH,— C< gﬁﬂ

O —(CH,);— CH; o

/0 b

74

MeHTunGyTaHoat CH,— CH,— CHz—C\ .{
O0—(CH,),— CH;, —

0]

4
Etun-3-metnnbyraHoar CH;— (|3H - CHz_C\ #‘ T§
CH, O—CH,—CH,

(0] =5
Y €2’
OkTuneTaHoat CH,—C

0 — (CH,).— CH, -

Ectepu apoMaTHUYHUX CIIUPTiB 3YMOBJIIOIOTH 3allaXxy KBiTiB.

BposxonuHMA BicK TeX HaJIEKUTH A0 ecTepiB. o HOTo CKJIamZy BXOAATH
BUIIi KapOoHOBi KucaoTu. Po3unMHHICTL ecTepiB y BOAi ripiia, HidK y KUCJIOT
i cmupriB, 3 AKWUX BoHU yTBOpeHi. EcTepu 1006pe po3UyMHAIOTHECA B OPraHiYHIX
posumHHUKAX (CIIUPTaX, alleTOHi) i caMi € po3UuMHHUKaMU JIaKiB i (hapo.

3amaxoBi cybcranmii mapymepHoi ¥ XapuoBoi MpoayKIii, meaki Jikm
(HampuKJama, BaJifoJl)) BUTOTOBJAIOTH 3 BUKOPUCTAHHAM ecTepiB. Ecrepu
BUKOPUCTOBYIOTH ¥ BUPOOHUIITBI repOiluaiB Ta iHCeKTUIINAIB, Y IIPOCOYYBAH-
Hi mIKipu ¥ namnepy.

ApomaTuuHi XapuoBi eceHIrii, AKi T04AIOTL 10 MOJOYHUX KOKTENJIiB, MO-
po3uBa, MYKEPOK, MITYYHUX QPYKTOBUX BOJ — II€ TEK €CTEPHU.

Ecrepamu € sxupu. IIpo HUX iTMMeTHCS B HacTynmHOMY Iaparpadi.
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4‘;. Clmucwonppoau%wz

v/ ETaHoBa KMCoTa, 9K i HeopraHiyHi KMCNoTH, ONCOLLIOE Y BOAHOMY PO34UHI,
B3aeEMOAi€e 3 MeTaslaMun, okCuagamm 1l rigpokcuaamMm MeTaniyHnx enemMeHTiB,
congamu.

v/ EcTepudikauis — peakLis MiX KMCNOTOIO Ta CMPTOM, OPraHiyH1MM rnpoayk-
TOM $IKOI € ecTep.

v/ Cepep ectepiB 6araTo 3anaLlHUX PEHOBUH.

v/ OKMCHEHHSM eTaHOoNy Y1 eTaHasIio MOXHa A00YTM eTaHOBY KUCSIOTY.

Zuaecmo, posymiemo

m CxapakTepusyinTe XiMidHi BIaCTUBOCTI ETaHOBOI KUCIOTU.

a MopiBHsalTE OyO0BY 1 XiMiYHI BNacTUBOCTI HAaCUYE€HMX OAHOOCHOBHUX KapOOHOBUX i
HEOPraHi4YHMX KNCNOT.

a HasgiTb Bigomi Bam cnocobu noO6yBaHHA eTaHOBOI KNCOTU.

g’ 9k B NnabopaTopHMX YMOBaX BUSIBUTU HAsIBHICTb KapOOHOBUX KMUCIOT Y Xap40OBUX NPO-
ayktax?

m na MeTaHOBOI KNCNOTU CKNAAiTh PIBHAHHS BiAOMMX BaM XiMiYHUX PeakLiii.

CknagiTb PiBHSAHHS peakuil ecTepudikauii Mixk IpONaHOBOIO KMCIOTOIO M MPONaHOIOM.
HasBiTb OpraHiyHMn NPOAYKT peakLii 3a CUCTEMATUYHOKO HOMEHKNATYPOIO.

B Cknagite CTPYKTYPHi dOpMynun i30MEPHUX ECTEPIB 3 MOJIEKYNSAPHO (popMYyo
C,H,,0, i Ha3BITb iX 3a CUCTEMATUYHOIO HOMEHKNATYPOIO.

[ns ogHOro 3 HUX 064nCHiTh Macy 000X peareHTiB, HEOOXiaAHUX Ana 0o6yBaHHS ecTepy
KinbKicTio pevyoBuHm 0,5 MoJb.

“ YCTaHOBITb BiAMOBIAHICTE MiXX HAMiBCXEMOIO Ta HA3BOIO peakLiil.

Haniscxema peakuii Ha3sBa peakuii
1C,H,+H, > A ranoreHyBaHHs
2CH,—CHO +[0O]— B ectepudikauji
3H—COOH + CH,— OH — B OKVCHEHHS$!
4CH,+Cl,—> I rinpysaHHs!

A rigpartauia

[nsi po3nyLuyBaHHS TicTa iHKONM BAAKOTLCS A0 «FaciHHS» Xap40BOi CoOam OLTOM. Aknin 06’em
BYIIEKMCIIOrO ragy (H.y.) BUOinnTbCs, SKLLO 3 OLITOM NMpopearye xapyoBa cofa Macoto 4,2 r?
O6uuMcniTb Macy KUCNOTU | CINPTY, 3 AKX 0yNo [OOYTO METMIMPONAHOAT KiNbKiCTIO pe-
YOBUHMU 5 MOSb.

Bu 3HaeTe, W0 peakLia «cpiOHOro aAsepkana» — Ue aKicHa peakLisa Ha anbaerion. Toai
YoMy LS peakLis BinbyBaeTbCH 3 METAHOBOIO KMCIIOTOK? 3HaMTX BiANoBias Bam ono-
MOXe aHani3 CTPYKTYpPHOI GOpMynn MeTAHOBOT KNCAOTU.
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[IAPOAI3 ecTepiB.
(818 KMpK SK MPEACTaBHMKM €CTEPIB

IHpopMaLliHa AOBIAKA

# YXupu — okCMreHoBMICHi OpraHiyHi peHoBUHU. IX MOXHa PO3rnsaaTH SK NOXiAHI TPLOX-
aTOMHOro CrMpTY rNiLeposny, y rigpoKCUNbLHUX rpynax akoro NaporeH samilleHnin 3a-
JINLIKAMU BULLIMX KAPOOHOBUX KNCIOT, HANPUKIIAA:

0] 0)

7 7
CH,— O H + HO — C~C,,H,, CH,— 0 —C~— C,,H,;,
I 40 I /0
CH—OH+HO—C-C,H,;, -» CH—0—C>=C,,H,;+3H,0
I /0 I /0
CH,— O H + HO — C~—C,,H,, CH,— 0 —C— C,,H,;,
TJIIIIepOJI ~ cTeapMHOBA KHCJIOTA TpHCcTeapaT

A Y npvpoai TpannaiTbCa TBEPAi XMUPWU, BOHM NEPEBAXHO TBAPUHHOMO MOXOMAXEHHS,
i piaki — X BUPOONSAOTb POCIMHHI OpraHiamMu.

#. HenTpanizauia — peakLig MiX Iyrom i KNCNOTOIO 3 YTBOPEHHAM COJli, HANPUKNA,:

KOH + H,S0, = K,S0, + H,0.

PEARIIA I'TIPOJIISY ECTEPIB. OcHOBHOIO XiMiUHOIO BJIACTUBICTIO €C-
TepiB € TiApoJIi3 (B3aEMOIisa 3 BOIOIO).

%O ecrepudikamia _ %O
CH,—C +HOH —Y-C 5 cH,—C +C,H,0H
\O — C,H, =~ Tigpoma~ > \OH

ITa peaxiia — 3BopoTHa peakiiii ecrepudikairii. IIlo6 Bona Bigbysacs 3
YTBOPEHHAM KHCJIOTH i CHUPTY, 0 PeareHTiB IOTPiOHO 100aBUTY PO3YNH JIYTY.
Kuciora, 1110 yTBOPIOETHCH, HEHTPATIi3yETHCS IYT'OM, 8 yTBOPEHA CiJIb He pearye
3i crtupTOoM.

" Timpois ecTepy — 3BOpOTHHI peakIii ecrepu@irarii mporec fioro po3kJia- '
Iy i Aiefo BOAYW 3 YTBOPEHHAM KapOoHOBOI KucyotH i cnupty. 11106 Bin
BifOyBaBCsA B OJHOMY HAIPSMIi, PEAKITi0 ITPOBOAATE Y IIPUCYTHOCTI JIYTY:

/O /O
R—C\ +NaOH - R—C +R'OH

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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IMOHATTA ITPO KM PU. Ha ocHOBi 3HAaHB ITPO €CTepU i 3arabHOI (QOPMY-

JIU JKUPiB:
7
CH,— O04C—R
I /O
CH —0-+C—R/’
I /O
CH,—O0--C—R"
me R, R', R" — zajaumku BUIUX KapOOHOBUX KICJIOT, POOMMO BHCHOBOK,

10 *KUPY HAJIEIKATH 10 I[BOT0 KJIACY OPTaHIUHUX CIIOJYK.
' JKupu — 11e ecTepu TPHOXATOMHOTO CHUPTY TJIIIEPOJY i BUIITUX OJHO-
OCHOBHUX KapOOHOBUX KUCJIOT.

YTBOpeHHS KUPiB MOKHA 3aIIICATH, CKOPHUCTABINNCH 3araJbHUIMU (pOopMYy-
JaMu KHCJIOT i :KUpPY, TaK:

6] 6]
4 4
CH,—OH HO—C—R CH,—O0O—C—R
I 40 I 40
CH—0OH + HO—C—R —> CH—0—C—R'+3H,0
I %0 I %0
CH,—OH HO—C—R" CH,—O0O—C—R"’
rJimepoJ BUIITi SKUP
Kap0OoHOBi (Tpurainepun)
KHCJIOTHU

Ho crJyiany KWpIiB HAWYACTillle BXOAATH SaJUIIKW NTaJIbMiTHHOBOI
C,;H;;COOH, creapunoroi C,,H;;COOH, oneinosoi C,,H;;COOH rucmor.
o Bumux KapOOHOBUX KUCJOT, IO BXO-

*"I-I; YkaxiTe Cepen HWX Hacu4eHi  mATh DO CKJIALY »KUPIiB, iIHKOJIM 3aCTOCOBYIOTH
(o 7 HeHacuyeHi  kapOOHOBI  3arapHY HABBY — sKUDHI KUCTOTH.
KNUCNOTWU.

BIIMIHHOCTI CKJALY POCJIMHHHUX 1 TBAPUHHUX KHUPIB.
IIpuponHi :Xupu 3a MOXOAKEHHAM IIOAIISIOTHL Ha TBAPUHHI I POCJINHHI.

Kupy TBapMHHOTO MOXOIKEeHHs (CBUHAYMUN, SJIOBUYUI, OapaHAUYUIl JKUD,
BEPIIIKOBE MAacCJI0) MiCTATh 3aJINIIKKY HACMUEHUX BUIINX KapOOHOBUX KUCJIOT i €
TepeBa’kKHO TBEePAUMU (BUHATOK — pub’ Aunii kup). JLoCUTH IOIIUPEHi B IX cKJIa-
i sasmuiky nasismiTrHOBOI C, s Hy, COOH, maprapunaosoi C,;H;;COOH, creapuno-
Boi C;;H;,COOH Ta neaxux iHIINX KHCJIOT.

Ha manmorKy 27 300paskeHO MOAEeJb i 3aIMCAHO CTPYKTYPHY (hopMyay
TpucTeapaTy i3 3asHaueHHIM OYIOBU BYTJIEBOJAHEBOTO 3aJUIINKY CTEapPHUHOBOI
KWCJIOTH.

{ _Flpago ans 6e3onnaTHoOro posMmilLeHHst NiapyYHUKa B Mepesi IHTepHeT Mae
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" .3 P
1
CH,— 0 c’0 CH CH CH CH CH CH CH CH -I
2~ VT 2 2 2 2 2 2 2 2
| “cu/ cH; “cH; “cH] “cH/ “cH, “cH] “cH] |CH,
0
/
CH—0—C CH, CH, CH, CH, CH, CH, CH, CH,
| “cu; cu/ cm/ cH/ cH/ “cH/ “cH/ ‘cH/ |CH,
0
Y
CH,— 0—C CH, CH, CH, CH, CH, CH, CH, CH,
“cu; cu/ cm/ cH/ cH/ “cH/ “cH/ ‘cH/ | CH,

m Mogenb i CTpyKTypHa hbopmyna TpucTeapary

WKupu pocarHHOrO NOXOAKEHHA HA3UBAIOTh 01iAMU. BOHU MalOTh [IepeBasK-
HO PigKuii arperaTHU CTaH (HAIIPUKJIAL, COHANTHUKOBA, KYKYPYA3dHa, OJINBKO-
Ba). Xouya iCHYIOTh cepeli HUX i TBepAi :KupH (ITaibMoBe, KOKOCOBE MacJja).
PosrasaubTre hopMyIy POCIUHHOTO XKUPY TPUOJIEATY:

0
Y
CH,— O — CO — (CH,),— CH=CH — (CH,),— CH, CH,—0—C —C,,H,,
I | /O
CH — 0 — CO — (CH,),— CH = CH — (CH,),— CH, a60CH — O — C — C,,H,,
I | 0]
Y/

74
CH,— O — CO — (CH,),— CH=CH — (CH,),— CH, CH,—O0—C — C;,H,,

3BepHiTH yBary, 1o 10 HOro CKJaay BXOOWUTL BYIJIEBOAHEBUIl 3aJIUIIOK
—C,;H,;; HeHacuueHOTO BYIVIEBOJHIO 3 OJHUM IOABIHUM 3B’SA3KOM, TOOTO
aJIKeHy.

. TBepai :xUPH — IepeBaKHO TBAPUHHOTO IOXO3KEHHA, X MOJIEKYJIN Mic- '

. TATH 3aJUIIKYN HACUUEHUX BUIUX KaPOOHOBUX KUCJIOT (IaJTbMiTHHOBOL

- C,;H;,COOH, maprapurosoi C,;H,;;COOH, creapurosoi C,,H;;COOH).

- ITo crJamy MOJIEKYJ OJiil BXOLATH IEePeBaKHO 3AJIUINKK HeHacude-
HUX BUIMUX KapOoHOBuMX Kucaor (omeinosoi C,,H;;COOH, ninosneroi
C,,H,;,COOH, minonenoroi C,,H,,COOH).

CoHAIIHIKOBa, ropixosa oiaii Ha 30—50 % ckaagaThCA 3 TPUIIIIIEePUIiB
JI1HOJIEBOI KUCJOTHU, PEIITY CTAHOBUTH OJIeTHOBA KMCJIOTA.

OJOBEAEHHSA HEHACHUYEHOI'O XAPAKTEPY PIIKHUX KHUPIB.
ITepexonatucs, 1110 POCIMHHI OJIil MiCTSATEL HeHACHUUEH]1 BUIITI KapOOHOBI KHCJIOTH,
MOJKHA JOCJiIZHUM HIJISIX0M. ¥ ABi MPoOipKM IOMIiIatoTh 110 1 MJI POCIHHHOTO
i TBAPUHHOTO KUPY. ¥ KOKHY 3 TPOOIPOK MOAAI0Th CTIJILKY K OPOMHOI BOIM
Y1 PO3UMHY KaJjiii mepMmaHranary. BmicT mpo0ipok eHepriiiHo mepeMimniyoTs i
cIocTepiraroTh 3a 3MiHaMu. Jluie y mpobipIli 3 pOCIMHHUM KUPOM BinOyBa-
€ThbCs 3He0apBIEHHA OPOMHOI BOY YU PO3UMHY KaJill mepMaHTaHaTY.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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DISUYIHI BJIACTHUBOCTI JKUPIB. Cepen :kupiB € TBepmi i pigki
3a 3BUYAWHUX YMOB PeUOBUHU. KupU Jeriri 3a BOAY ¥ He pO3UMHAIOTHCS B HilA
(1e BaM BiZJoMO 3 MPaKTUKM), ajie BOHU HoOpe PO3UMHHI B OPTaHIYHUX PO3UMH-
HUKAaX.

TemmnepaTypa naaBJeHHA TBePAUX JKUPIiB 3aJIe;KUTH BiJl CKJany i OyIoBU
KapOOHOBUX JIAHITIOTIB. AJie 3arajioM BOHU — JIETKOILJIaBKi peuoBunu. Temire-
paTypu KUIIiHHA KUPiB HEBUCOKi. ¥ cepeJHbOMY TeMIepaTypa KUMIiHHA He-
padiHoBaHOi COHAMIHMKOBOI 0J1ii JopiBHIOE 120150 °C (3ameKUTh Bij paiioHy
BUPOIIYBaHHS M COPTY POCJWHU, MOTOTHUX YMOB TOIIO), a padiHoBaHOI —
150-200 °C. IIpo 1e caix mam’saTaTéi, TOTYIOUU CTPABHU.

XIMIYHI BJTACTUBOCTI KMPIB. XapakTepHUMY XiMiYHUMU BJIACTH-
BOCTAMMU KUPIB € 2idponi3 i zidpyeanna (o omniit).
. OCKiJIbKU KU PU HAJIEIKATD 0 eCTePiB, To IM TaK0K BJIACTUBUM rigpoiis.
Tigposisy miggaroTbed BCi sKUpHU, riApyBaHHIO — Ti, 110 MiCTATH 3aJIUIII-
KV HeHACUYEHMX BUIUX KaPOOHOBUX KUCJIOT.

1. Tigpomis :kupiB. Ile obopoTHa peaKIlis KuUPiB 3 Bomoi0. Po3pisHAIOTH
KUCJIOTHUH 1 JIYKHUH TiAPOJIi3 KUPiB.

Kucaoruuii rizpoJria :xupiB — peaxiiis o60poTHA i IpoTiKae B IPUCYTHOC-

Ti HEOPTAaHIYHUX KUCJIOT.
0]

7
H,C—0—C—C;Hy

| 7 woo ] 7
HC—0—C—C,.H, +3H,0 < H(|3—OH+ 3C,.1,. — C%~0H
I P
/ J—
HC—0—C—CHy H.C—OH
TPUCTEAPUH BOJA IJILIEpPOJI  CcTeaprHOBa
KucJjora

JIy:KHU rigpoJris »KupiB (OMUJIEeHHA) — peakIlis HeobopoTHA. [1 mpoBOgATH
Y IPUCYTHOCTI JIYTy. Y TBOPIOIOTHCSA COJI1 JKUPHUX KUCJIOT — MHUJIA:

0]

7
CH,—0—C—C,H,,
| 0 CH,— OH 0
7 | 7
CH —0—C—C,.H,, + 3NaOH - CH — OH + 3C,,H,,— C — ONa
| 40 CH,—OH  HaTpiit creapunoar
CH,— 0 —C — C,,Hy; (Mu10)

TJIimepoJ

;' Muna — coJji BUIIUX KapOOHOBUX KHUCJOT i JYKHUX METATiYHUX ejie-
menTiB. HaTpieBi coui Bummmx KapO0HOBUX KHCJIOT — TBePi MUJIa, Ka-
JieBi — pigki.
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2, I'ippyBanHa xupiB. 3AIUIITKY HEHACUUEHNUX BUINUX KapOOHOBUX KHUCJIOT,
IIT0 BXOAATH 0 CKJIAMY PiIKMX KUPiB, 30aTHI IIPUETHYBATH BOIEHb.

O o
7 7
CH,—0—C—C;H,; CH,—0—C—C;H;;
0 0]
| y s, 7
CH—0—C—CyHy; p5p> CH—-O0—C—CyHg
I /0 I /0
CH,—0—C—C;H,; CH,—0—C—C;;H;;
0JIeTHOBUM TPUTJIilIePUT CTeapuHOBUM TPUTJIIIIEPUT

Y Takwuii cnocib y IpoMMCIOBOCTI PiAKi KMpPU IepeTBOPIOIOTHL Ha TBepIi
¥ BUTOTOBJIAIOTH MAP2APUH — XapUOBUI IIPOAYKT, IO CKJIATAETHCA i3 Cy-
Milmi rigporeHisoBaHUX OJi# (COHAIIHMKOBOI, KYKYPYA3AHOI, OJIUBKOBOI Ta
iH.), TBADUHHUX KUPiB, MOJIOKA i CMaKOBUX A00aBOK (COJIi, IIYKPY, BiTaMiHiB
TOIIIO).

BIOJIOI'TYHA POJIb JKUPIB. JKupu HagexaTh OO0 0ioJ0riuHo akTuUB-
HUX peuoBuH. I]e ocHOBHe Kepesio eHepril B )KuBit npupozi. Tomy Kupum —
000B’I3KOBUII KOMIIOHEHT IPOAYKTiB XapuyBaHHA JroauHu. Oprauism Jognamn
3 IPOAYKTAMU XapuyBaHHSA OTPUMYE KUPHU K POCIUHHOTO, TaK i TBAPUHHOTO

MOXOMKeHHsA. 3a BMiCTOM JKUPY PO3Pi3HAIOTH II'ATh I'PYIl XapPUOBUX IPOAYK-
TiB (Tabsa. 10).

Tabauus 10
BmicT xupis,
HasBa rpynu (r/100 r npo- Mpuknagmn xap4oBUX NPOAYKTIB
AyKTY)
MpoaykTn 3 oyxe BU- nonan 80 POCNVHHA ONlis 1 BepLUKOBE Mac/o, MaprapuH,

COKWUM BMICTOM XUPY cano

Marixe BCi BUau cmpy, BepLUKn, cMeTaHa Big, 20 %

MpoaykTn 3 BUCOKUM XXMPHOCTI, M’1ICO Kaykn, M’S1ICO INYCKW1, CBMHMHA,

. Big, 20 oo 80 . ) .
BMICTOM XUPY koBOacu BCix BMUAiB, MOMOYHI COCUCKM, LLINPOTH,
TicTeuka, Wwokonaa, xanesa
Mpoayktn XUPHWUIA cup, aiius, 6apaHnHa i KypsaTuHa,
3 cepeaHim Big 10 oo 19,9 | anoBudi capaenbku, YaHa Ta gieTuyHa kosbacwu,
BMICTOM XUpy ikpa, XUpHi copTn pnbu (cbomMra, oceTep, caripa)

MOJIOKO, XXMPHUI Kedip, HaniBXUPHUIA cup,
Bio, 3.009,9 510BMYKMHA, NicHa 6apaHuHa, HexxpHa 3006a,
nomagHi Lykepku, ctaBpuaa, ckymbpis, ropoyLua

MpoayKT» 3 HU3bKUM
BMICTOM XUPY

MpoaykTn 3 HEe3Hay- MeHLLe 3 KBaconsl, Kpynu, BifIkoBe MOJIOKO, 3HEXUPEHWN
HUM BMICTOM XUpPY cup, xni6, Tpicka, XekK, LyKa

" OnHiero 30CHOBHUX 0i0JOTiUHNX (DYHKITiM JKUPiB € eHePreTUyYHa, 38 OKUC-
HeHHA 1 T :KUPY BUAIIAETHCS BABiui Oisiblle eHeprii, HisK 3a OKHMCHEHHA
TakKoi camoi mopiii 6iaka.
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Bognouac :xupu BUKOHYIOTE ¥ iHIINI (GyHKINII: 3axucHy (MiAIIKipHUI 1I1aD
JKUPY Y TBAPUH 3aXUIIA€ IXHIN OpTaHi3M Bij] Iepe0X0JIOAKEHHS); TPAHCIIOPT-
HY (TPaHCIOPTYIOTHh KUPOPO3UMHHI BiTaMinm); pesepBHY (IeAKUM OpPraHis-
MaM, HaIpHUKJaL BepOJIiofaM, BJIACTHUBE BiAKJIaJaHHS JKUPIB «IIPO 3amac» i3
MOAAJBINTNM iX BUKOPUCTAHHAM Y Pasi BiICYyTHOCTI KOPMY ¥ BOAU); CTPYKTYP-
HY (BXOIATH A0 CKJIaAy KIITUHHUX MeMOpaH).

JHKupu cay:xaTh AiKepesioM He3aMiHHUX KHUPHUX KHCJIOT. Piu y Tim, mio
cepeq HeHACUYEHUX KUMCJOT € 3aMiHHi (Ti, III0 MOKYTH YTBOPIOBATHCA B OP-
raHismi JiroguHM) ¥ HesaMiHHi (opraHism ix He BUPOOJse, aje BOHU KUTTEBO
HeoOXximui ama mporo). OxeinoBa C;,H;;COOH i maasmitTumoBa C,;H,;;COOH
KMCJIOTH HaJIeyKaTh 00 3aMiHHuX. [[0 He3aMiHHMX KUCJIOT AJIA OpraHismy Jro-
IUHU HajexXars Jinosesa C,,H;,COOH, ninonenosa C,,H,,COOH, apaxinono-
Ba C;H;,COOH ra ixmri. ¥ MeguiiuHi Ta KOCMETHUIIi 3HAYHY yBary IpUAiJIaA0Th
omera-3 it omera-6 xucaoram. IlolikaBuBIINCH, HUMU, BU 3’ sICy€TE, IO 1€ —
HeHaCHUeHi 'KUPHi KUCJIOTH. ¥YCi BOHU 3a0e31euyioTh 30POBUM CTaH IIKipu
# BoJIOCCA, BUKOHYIOTH PEryJIATOPHI (GyHKI[I, 30KpeMa HOPMAaJi3yIOTh KU-
poBuit 00MiH, JOomOMAaralTh 3HM)KEHHIO Baru. 3a ixX rocTpoi HecTadi yIoBiab-
HIOETBCS PICT, BUHWKAIOTH AepMaTuTu (3axBoproBaHHA mKipu). Hezaminni
KKCJIOTH OPraHi3M JIOJUHU OTPUMYE, CIIOKHBaOun pudy (capamHa, JI0COCh),
rOpiXOBY, OJIUBKOBY, JUIAHY, PiIaKOBY, COHAIITHUKOBY OJIii.

Ho6GoBa moTpeba opraHisMy JIOAWHYW B HE3aMiHHUX KMCJIOTaX AOPiBHIOE
2—6 r. o peui, KiTbKa YalHUX JOKOK COHSAIITHUKOBOT'O HACIHHSA 3a/J0BOJIbHA-
IOTH 1000BY IOTPEOY JIIOAWHY B JIIHOJIEBill KMCJIOTI.

HocTraTHA KiNBKIiCTh KUPIB y XapuoBOMY PaIlioHi JIOAWHU — 3amopyKa
cTifikoro iMmyHiTeTy, 3JIaro:KeHOoi podoTy HepBOBOI cucTteMu. Hagmipue cmo-
JKMBaHHA KUPiB MOKe CIPUYNHUTHY PO3JIaIu B 0OMiHi peUOBUH i TpMU3BECTH 0
pisHUX 3aXBOPIOBAHb.

‘.’ wapi.l-m epyguma

(

Fl

110
-

YHacnipok rigpyBaHHS XXUPIB MOXYTb YTBOPIOBATUCH TPAHC-i30OMEPU XUPHUX
KMCNOT (NPO unC- | TpaHc-i3omepwu nwnocsa Ha «CTopiHui epyanTa» § 5). Lle nos’a3aHo
3 TUM, LLIO aTOMK abo rpynu aToMiB (3aMiCHMKK), LLLO CNOJy4eHi 3 aToMaMu KapboHy,
MiX KUMKW € NOABIMHNI 3B'A30K, MOXYTb PO3TaLLOBYBATUCS MO Pi3Hi 6OKK MOro nno-
WMHW. Xurpwu, SKi y CBOEMY CKNafi MICTATb TPAHC-i30MEPU XUPHUX KNCNOT, HA3UBaKOTb
TpaHc-XMpamm, abo TPaHCreHHUMU Xnpamu. barato ix MiCTUTbLCS Y GPUTIOPHUX Xnpax
i NpoaykTax, oaepXXaHux Ha ix ocHoBi. Hanpuknaga, dincm mictatb 30 % TpaHc-i3omepis,
a kaptonnsa ¢dpi — 6nm3bko 40 %. Y maprapuHi moxe 6yt oo 24 % TpaHc-i3omepis,
nicns CMaXKeHHs LLen NOKa3HWK iCTOTHO 36iNbLUYETLCS.

JocnigpxeHHsa nokasanu, Wo HagMipHe BXUBAHHSA TPaHC-i30MepiB XUPHUX KNCNOT
NpPM3BOAMTb A0 BioknagaHHS XONecTepUHOBMX ONSLWOK HA CTiHKaX KPOBOHOCHUX CY-
OVH, MPOBOKYE PO3BUTOK aTepPOCKIEPO3Y.

OKMCHEeHHSI XX1piB. YHACNIAOK TpMBanoro 36epiraHHs POCNHHI 1 TBAPUHHI XUPK,
XUWPOBMICHI NpoayKTM NCyoTbCs, HAbyBalOTb HENPUEMHOI0O cMaky 11 3anaxy. MMig Bnam-
BOM KMUCHIO MOBITPS, CBiTNa, BOMOrvu, GEepMeHTIB Y HUX BiAOYyBAETLCS HAKOMUYEHHS
LWKIAIMBUX A1 OpraHiamy nioguHU NpoaykKTiB OKUCHEHHS (3FIPKHEHHS) XNPIB — Cnvp-
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TiB, aNbAerifiB, KETOHIB, KNCNOT 3 KAPOOHOBMMM NAHLOramMm MEHLLOT AOBXUHU, HiX Y
cKnagi xupy.

:' OKNCHEHHS (3ripKHEeHHS ) XXUPIB — pe3ynbTaT CKIAAHUX XiMIYHUX | BIOXiMiYHMX '
npoduecis, AKi BiaOyBalOTbCS B XMpax Nig yYac TpmBanoro 36epiraHHs, i 3yMoBneHi
- OIEI0 KMCHIO, CBiTNa, BOJIOrM TOLLO.

Ocb YoMy BaxJIMBO NPaBUIIbLHO 36epiraT XMpK i XMPOBMICHI MPOAYKTU, Nam’aTaTu
Npo TePMiHM ixX 36epiraHHs.

Cwmucao wpo ocxobre ‘:b

v/ 3a cK1afoM MOJIEKYN XUPIB HaNeXaTb A0 K/acy OKCUreHOBMICHUX PEYOBUH
ecTepiB.

v~ Cepep xupis GyBaloTb TBEPAj I piaki (0nii) pe4oBuUHMN.

v/ Ocob6nuBiCcTb ONiil Nongrae B TOMy, WO 00 CKNady iXHiX MONekys BXOOSTb
3a/INLKN HEHACUYEHUX BULLIMX KAPOOHOBUX KUCOT.

v/ OCHOBHMMM XiMIYHMMU BIACTMBOCTAMM XUPIB € rigponis, a onii — rigponis
i rigpyBaHHS.

v/ Xupu — 6ionoriyHo aKTUBHI, XUTTEBO HEOOXiAHI NOONHI PEHOBUHN.

Zuwaemo, posymiemo

u 3a gkunx yMoB BigbyBaeTbCA rigponia ectepis? 9ki NpoaykTu Liel peakuii?
a 9Ki pe4OBMHN HA3MBAIOTb XMpaMn?

a HasegiTb npuknaan NoLWMPEHHS XUPIB 'Y NPUpoaI.

g’ Ha3BiTb BigoMi Bam @i3nyHi 1 XiMi4Hi BNaCTUBOCTI XUPIB.

a OuiHiTb GionoriyHe 3Ha4YeHHS XMPIB.

OpHaKkoBMMU YK Pi3HUMUK ByayTh NPOAYKTM PeakLii rigponizy meTunetaHoaTy i eTu-
MeTaHoaTy? Bignosiab nigTBepabTe PiBHAHHAMN peakLii.

9Aknin 06’eM BOOHIO (H.Y.) BUTPATUTLCS Ha MiAPYBaHHS XMPY KiNbKiCTIO PEYOBUHN 4 MOSb,
MOJieKyna IKOro MiCTUTb OAMH 3a5IMLLIOK CTEAPUHOBOI i 4Ba 3aNULLKN OSIEIHOBOI KUCNOT?
Focnopapye Muno OobyBaloTh i3 TBEPAUX XUPIB TBAPUHHOIO MOXOAXEHHS. CKinbku
KinorpamiB HaTPiEBOro mMuna MoxHa aobyru, rigponidyoum 1980 kr xumpy, monekyna
SIKOro MiCTUTb TPU 3a/IULLKN CTEAPUHOBOI KUCNOTU?

9k 3 eTeHy 0obyTn eTunetaHoat? CknaiTe PiBHAHHS BiANOBIOHMX peakLii.

9k B1 BBaXAETE, LLIO 0O6XOONTLCA AELLEBLIE — OAEPXaHHS POCIMHHOMO Y/ TBAPUHHOIO
Xunpy? 3HanaiTe B iHGOPMALLINHUX AKepenax MiaTBePMKEHHS MPaBUIbHOCTI BaLLOI AYMKU.

tl 11
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{§19) Byraesoaun. [Aioko3a

IMOHATTA IIPO BYTI'JIEBO/IU. fAx Bu B:Ke 3HaeTe, YHACJiZOK (oTo-
CUHTe3Y 3 BYTJIEKKCJIOTO Tady i BOJAM HA CBiTJIi 3a y4acTio XJ10podisly yTBOPIO-
erseda rirokos3a CoH,,04. s cmoryka HaJEXKUTH 40 KJIaCy OKCUTE€HOBMiCHUX
OpraHiYHMX PEYOBWUH i3 3arajibHOI0 Ha3BOI0 6y2negodu. CriouaTky 1eil Tepmin
cTocyBasBcs croyK i3 popmysioio C,(H,0),, Tomy 3aranbHa Ha3Ba ITUX PEUOBUH
yTBOpeHa 3i CJIiB «ByIJellb» i «Boga». ¥ HmogaJabIIoMy OyJIM BiZKPHUTi Byrie-
BOJIH, ITTO HEe BilIIOBiZaoTh it hopMyJIi, OJHAK 3arajbHa Ha3Ba 30eperjacs.

RKJACUDIKAIIIA BYT'JIEBOIIB.

[ BYrJ1EBOAU J

/V\
I« Y e Y d
MoHocaxapugu Onirocaxapuau Monicaxapugn j
4 J
Y
I« Y e Y d
[noko3a, Auvcaxapugun
dpyKTO3a, | - Kpoxmarib,
ranakTosa, Caana LLenonosa,
pnboaa, MaanT)osa, rnikoreH
nesokcmpubosa y
) nakTo3a )

Monocaxapudu — ByrieBogu, IKi He 34aTHI POSKJIALATUCA 3 YTBOPEHHAM
mie mpocTimux ByrieBoxiB. IlpemcraBHMKaMu MOHOCaxXapuIiB € TJIIOKO03a,
dpyKTO3a, prdo3a, Te30Kcuprubosa Ta iHmri.

T R 3a KijgbKicTio E}TOMiB Kapbony B Mmosexy.Ii

("7 nonsrae Gionoriua ponb pu- MOHOCaxXapuau o6’ €THYIOTH y IDyIH, HANpH-

60311 Ta Ae30KCUPUBO3M. KJjan, newmosu (r’ars aromiB Kapborny), zek-

cosu (mricts aromiB Kapb6ony). Haiinommupeni-

muMu nenrosamu € pudosa C;H,,0; i zesorcuputdosa C;H,,0,, 1110 MicTaTbCA B
AApax KJIITHH i BifirparoTs BaxKJIUBY 610JI0TiYHY POJIb.

Ho HalimomupeHimux rekcos (MaioTh 3aranabuy Gopmyay Cy(H,0),) Hamze-
JKaTh IVIIOK03a (BUHOTPATHUM ITYKOP), PpyKTo3a (PPYKTOBUIL IIYKOP), rajJak-
T03a (MOJIOUHUH ITYKOP).

Onizocaxapudu — 3maTHI BCTylIaTU B PeakIlilo I'ifipoJisy 3 yTBOpPeHHAM
MoHocaxapuaiB. MojieKyau ojirocaxapuiiB MiCTATH BiJ ABOX 0 AeCATH 3a-
JUIIKIB MOJIEKYJ MoHocaxapuaiB. Hafimpocrimmumu osirocaxapumgaMu € TU-
caxapuau, AKi CKJIamaloThCA i3 3aJUINKIB MOJIEKYJI JBOX MOHOCAXapHUIiB.
Hanpuraan, caxaposa C,,H,,0,, MicTuTh 3aimmiok IJIIOKO3W I 3aJIMIIOK

(PPYKTO3H.
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INonicaxapudu — pupoHi osiMepu, y MoJIeKyJaaxX AKUX MiCTUThCA Bif ~
10 mo 5000 3anumkis MoJeKy.I III0K03u. IIpegcTaBHIKaMu oJicaxapufis €
KpOXMaJlb, I[eJII0J103a, IIiKoreH. CKJag iX MOJIeKyJI Iepenae sarajabua hopMmy- L
aa (CgH,,05),. Yci BoHM yTBOPEHi i3 3a/UIIKIB MOJIEKYJI TJITOK03U, AKi Bigpis-
HAIOTHCA CIIOJYUYEHHAM OJUH 3 OTHUM i CTyIIeHeM ImoJiMepusarii.

IIOIMPEHHSA BYTJIEBOJIIB ¥ IIPUPO/II. ByrneBogm BXOAATH OO
CKJIAAy KJITHH ycix opramismis (mas. 28). Pasom 3 6iikamu i skupamu, ByTJIe-
BOJY — BaiKJIMBa CKJIA0Ba YACTHMHA XapUyBaHHA JIOAUHY i TBAPUH, CUPOBU-
Ha 6araTboX BUPOOHUIITB.

BucokuM € BMicT ByrJyieBoAiB ¥ (ppyKTax Ta oBouax. BypsaKoBUI UM TpoC-
rurHENH 1yKop C,,H,,0,,; BXOAUTH 0 KOPEHEIJIOAiB IIyKpoBOro OypsAKa, crebia
IyKpoBoi TpocTuHU. Men Malizke ITiIKOM CKJamaeThcs 3 ByrieBoxiB. Kpox-
MaJib BXOIUTH A0 CKJIAAy KapTOILIi i 3epHiBOK 3JaKiB (IIIEeHUIA, PUC, KYKY-
pyasa, sxuTo Ta iH.). Ilemrono3a (KJIiTKOBMHA) — OCHOBHA YaCTUHA JTEPEBUHMU.
Bara 11 namip maii’ke TOBHICTIO CKJIaIAIOTHCHA 13 IETI0JIO3H.

MowmnpeHHs Byrnesoais y npupoai

A
113)
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. HalmomnpeHiIuMu IpescTaBHUKAME ByrueBomiB € riuokosa CgH,,04,
dpyxrrosa C¢H,,04, caxaposa C,,H,,0,;, kpoxmains (C4H,,05),, memrorosa

(C6H1005),.-

ByrieBoaiy BUKOPUCTOBYIOTHCA JIOAUHOIO 0e3MOCEepeIHbO, a TaKOMK IS
CHUHTE3y HeoOXimHmnX y modyTi, MeqUIINHi, ClIbCEKOMY I'OCIIOZAPCTBI I TeXHiIi
pedvoBUH i MaTepiais.

BMICT BYTJIEBO/IIBY XAPYOBUX ITPOAYKTAX. 3anexxHo Bif BMic-
Ty BYTJIEBOJIB ¥ XapuOBUX IPOAYKTaX iX MOAiAA0OTE Ha rpynu (Tabsua. 11).

BMICTOM BYI/IEBOAIB

Tabauusa 11
BwmicT
HasBa rpynu BYIJIEBOAIB, Mpuknagun xap4oBuX NPOAyKTIB
(r/100 r npoAykTy)
MpoaykTn 3 ayxe MoHapn 65 KOHANTEPCbKi BMPOOU, LIyKop, BUMiYKa,
BMCOKMM BMICTOM ®iHikK, POA3VHKN, MakapOHHi BUpobu, Ba-
BYI/1IEBOAIB PEeHHS, Men, AXeM, Mapmenan, CyxoppykTun
Mpoayktn 3 Bucoknum | 40-60 Malixe BCi copTu xni6a, 6060Bi KynbTypu,
BMICTOM BYINEBO/IB xansa, Lokosnan,
MpoaykTtn i3 cepeaHim | 20-40 kapTonns, 6ypsik, cos, aesiki GpykTn (Bu-
BMICTOM BYINEBOAIB Horpap, s6nyka), pPyKTOBi COKM
MpoaykTv 3 HU3bkuUM | MeHwwe 10 [OVHi, KaBYHU, IpyLLUi, Nepcukn, abpurkocu,
BMICTOM BYyrneBofiB MaHOapuHW, anesbcuHu, kabaykum, rapoys,
MOpPKBA, KarnycTta
MpoaykTn 3 He3Ha4YHUM | MeHLue 3 MOJIOYHI NpoaykTn (kedip, cmeTaHa, cup,

MOJIOKO), rpudu, 3eneHb, OBOYI Ta GPYKTU
(nomigopw, AMCTOBI OBOYI, IMMOHN)

®ISNUYHI BJACTHBOCTI TA CTPYKTYPHA ®OPMYJIA T'JIFOKO-
31 (BIIKPUTA ®OPMA). TI'morkoza C¢H;,0, — 0OeszbapBHA KpuCTaJiuHa
pevoBUHA, COJIOMKA HAa cMakK, nJo0pe po3umHHA y Boai. Ile HaiitmomupeHimumii
MOHOCAaxXapuj, IO y BIJIBHOMY CTaHi B IPUPOALI MiCTHUTBCA B POCIMHAX
(mmomax, Arogax), a 3aJIUIIKY HOT0 MOJIEKYJI TAKOYK BXOAATH IO CKJIAAy M- Ta
noJjicaxapuziis. ¥ KpoBi J0AuHYA BMicT riokosu gopisaoe 0,08—-0,11 %.

CrpykTypHa dopmysaa riaokosu (il Bizkpura popma) cBifUuTh, 110 MOJIE-
KyJia Iiel peYOBMHU MiCTUTDH OOHY aJdbAerigHy i I’ ATh MiAPOKCUJIbHUX I'PYII.

H\C/O
H—é—OH

Ho—é—H
H—C—OH
H—C—OH
éHgni

abo

I
CH,—CH—CH—C—CH—C

|
OH OH OH H OH H

OH
%O
| N
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Yepes 1e TJIIOKO3Yy IHKOJM Ha3WBAalOThL 0araToaTOMHUM aJIbIerigo-
CIIUPTOM.

XIMIYHI BJACTHUBOCTI TJIOKO- \
3U. Matoun y CBOEMY CKJIaJi OBi pisHi xa-
PaKTEepUCTUYHI T'PyIH, TJIIOKO03a BUABJISAE
XiMiUHi BJIACTHUBOCTI ABOX KJIACIB CIIOJIYK —
aJbaeriziB i cuupTiB (AKIMO TOYHIiIIE, TO
faraToaTOMHMX CHOUPTiB), a TaKOXK iHII,
He BJIACTUBi ajplerizaM i 6araroaTOMHHM
CIIHPTaM.

1. Peakmia 3a y4acTiO TiIpoOKCHIBHHX
rpyn (Ha npukJaaxi B3aemomnii 3 kympym(II)
rigpoxcumgom).

HasaBHicTh y MOJIEKYJIi I'IIOKO3U II’ATU
. y y e PesynbTaT B3agmomji
riZpokcuabHUX IpyHn 3abesmeuye iif Biac- PO3UMHY [II0KO3Y 3i CBIXOOEPKAHIM

THBOCTi 6araroaToMHoro criupTy. Bona, ax ocapnom kynpym(ll) rigpokcmay
i ruriniepoJi, B3aeMoIi€e 3i cBisKOOIepIKAHUM
ocagom kynpym(II) rizpokcuny.

Coepity B mpobipKy HaJauBaioTh 2—3 MJ PO3YMHY HATPi#l rigpokcumpy i
IomaioTh AeKinbKa Kpamaue posunHy KynpyMm(Il) cyasdary. Coocrepiraers-
cdA yTBopeHHA O0aakuTHOro ocany xympym(II) rizpokcuny. o ocany momaioTh
POBYMH TJIIOK03U I 300BTYIOThH cyMmirt. Ocaj 3HUKAE, a PO3UYMH CTAE ACKPABO-
curim (mai. 29).

. YTBOpeHHs CMHBOT'O PO3UYMHY BHACJIIJOK B3a€EMOJil T'JIIOKO3U 3i CBisKO- '
onmepsxkanum ocagom Kynpym(II) rizpokcuay moBoAMTE, IO TJIIOKO3a —
. 0araToaTOMHUI CIIUPT.

2. Peaki1rii 3a yuacTio aJpaerigHol rpymnm.

2.1. Bionoénenna 6oonem.

3a HaABHOCTI KaTajizaTopa HiKeJ0 ajbJerigHa rpyla IJIIOKO3W Bif-
HOBJIIOETHCS BOJHEM OO CIIMPTOBOI T'Pymu. Y TBOPIOETHCSA INECTHATOMHUN
cnupT — copoim:

o<
Y , i
CH—(0H —cé +H—H - CH,~ CH—CH— CH— CH— CH,
o l|oH| H 77 OH OH OH OH OH OH
TJIIOKO03a copbiT

Moro BUKOPHCTOBYIOTE JJIA IPOMICJIOBOTO CHHTe3y BiTaminy C, a TaKoX
AK 3aMiHHUK IYKPY AJA JI0Ael, XBOPUX Ha IIYKPOBUH giaber.
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2.2. Yacmxoee okucnenna xynpym(II)
2idporcudom.

SIKI0 peakIiio TJIIOKO3U 3i CBiKOO-
nepsxkaauMm Kynpywm(II) rigporcmmom mpo-
BOAUTHU 3a HArpiBaHHSA, TO 3aMiCTb CHMHBO-
0 PO3UuMHy onep:KXumMo ocan — Kynpym(I)
OKCHIy OpaHKeBOro Koubopy (Maia. 30).
ITe pesyabraT dYaCTKOBOTO OKWCHEHHS
TJIIOKO3BM — TIPOSABY HEI0 AaJbJIerigHuX
BiactuBocteii. IIpogyKTOM OKWCHEHHSA
€ TJIIOKOHOBA KMCJIOTA.

PesynbTat B3aemogiji po3unHy
rI0KO3M 3i CBiXOOOEPXAHUM
ocagom kynpym(ll) rigpokenay
3a HarpiBaHHA

0 0
cZu cZ on
H—C—OH H—C—OH
HO—C—H o HO—C—H
Ho &_op *2CuOm), —> . L . +2CuOH + HO
H—C—on H-C—om CwO HO
(|3H2— OH (lez— OH
TJIIOKOHOBA
KHCJIOoTa

Sk 6aunTe, y popMyJIi IPOAYKTY peakilil — rIFOKOHOBiM KMCJIOTI — € ogHa
KapOOoKCHUJIbHA I'Pylla (XapakTepUCTUUYHA I'pyna KapOOHOBMX KMCJIOT) i I’ ATh
TiIPOKCUIBLHUX (XapaKTEePUCTUUHNX I'PYII 6araToaTOMHUX CIIUPTiB).

2.3. Yacmxkoee oxucHenna apzenmym(l) okcudom (pearyisa «cpibHOz0
d3eprana»).

T'mioxosa, #AK 1 aapaerimym, OKMCHIOETHCA AaMOHIAQUHMM PO3YMHOM
apreatyM(I) okcuy, BHACTiOK YOTO BUAIISAETHCS CPiOJIO i1 yTBOPIOETHCA TJIIO-
KOHOBA KHCJIOTA.

CrporrieHo PiBHAHHSA peakIlii MOKHA 3aIlCaTU TaK:

(lez_ CH_CH_CH_CH_Cf + Ag,0 (amoniaunnii posuuH), ¢
OH OH OH OH oH H

0]
7
—CH,—CH—CH—CH—CH—CH— C\ +2Agl

OH OH OH OH OH OH OH
TJIFOKOHOBA KHUCJIOTAa

i Flpaso ans 6e3onnaTHoro po3MilLeHHs NiApy4YHIKa B Mepexi IHTepHeT Mae
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ITto peakiiro mpoBogATHL TaK. ¥ IPobip-
Ky HammBaoTh po3umH apreHTyM(I) miTpaty
¥ [OoZaroTh O HHOTO IO KPAIJIMHAX DPO3YUH
aMOHiaKy [0 IIOBHOT'O DPO3YMHEHHSA OCanay,
AKUH CIOYATKY yTBOPIOETHCA. [lo oTpuManHol
CyMiIIi OJIMBAIOTh PO3YMH TJIIOKO3W Ta Ha-
rpiBaloTh IPOOIPKY B CTAKaHi 3 rapsuoi0 BO-
nmoro. Ha crimkax mpobGipKu crocTepiraeTbes
ocizaHHA MeTaJiuHOTrO cpibsa (mas. 31).

MocpibHeHHs

npo6ipok yHacniaoK NpoBeaeHOT
B HUX peakuii
«CcpibHOro n3epkana»

P R R T T T T T R T I R I N I I I I I

.

. Bsaemopgito riroKos3u 3a HarpiBamHaA 3i cBiskoomepskamum Kynpym(II) g
. rizpokcugom i amoHiauHMM po3urHOM apreHTyMm(l) okcuay BUKOPUCTO-
" BYIOTH AK AKICHY peakIliio 14 ii BUABJIEeHHA. .

® 66 6 6 6 6 6 6 6006 0 0 s s s e 6 00 s s s 6 6 e s e e 0 0 e s s e e 0 0 s e e 00 see 00 escee0cseee00sse 0000 e

Ximie — ue scumma: emopinka WPUPOQOQGOCAQHUKA

Jla6opatopHuii gocnig 2
OKMCHEHHS MI0K031 CBDKOOAepXXaHUM
kynpym(ll) rippokcnpom

[ns npoBeaeHHs focniany Bam 3Haao6TLCa: NpoBipku, WTATUB AN NPobipok,
CNMPTIBKA YM iHLLWIA HArpiBHUI Npunaga, TpuMay asas npobipok, po34nHu kynpym(ll)
cynbdaty, HaTpin rigpokcuay i rNoKo3u, rapsya Boaa, XiMiYHUI cTakaH.

He 3abysarite npo npaBwia 6e3rne4yHoi poboTm B XiMIHHOMY KaOIHETI
v gotpumyritecs ix!

Y npob6ipui no6yaste ocan kynpym(ll) rinpokcuay, sk 6yno onu-

caHo B naparpadi.

Jo ocapny kynpym(ll) rigppokcmay AONUIATE PO3YUH TIIIOKO3W 1
nepemiwiante BMIicT Nnpobipku cTpyLuyeaHHAM. LLLo cnocTepiraete?

<E1LELLERE Mpo6ipKy 3 pe3ynbTaToM BUKOHAHOMO 3aBAAHHS 3nerka Harpiii-
Te, 3aHYpUBLLM iT B CTakaH 3 rapsyoto Boaoto. CnocrtepiranTe 3a 3MiHamMm B NMpo-
6ipLi, NOACHITD iX.

<ELLELTERE S ChopMyiofiTeE BUCHOBOK MPO Te, K MOXHA BUSIBUTU MHOKO3Y.

3. Bpoainna raroxo3u. Haragaemo, mio mig gieio ¢pepmenTiB, ki BupoO6-
JAITBCA MiKpOOpI‘aHiSMaMI/I, MOJIEKYJIN TJIOKO3U SI[aTHi Ppo31IeInyIroBaTucd.
IIro peakirito Ha3MBAIOTh OPOAIHHAM. 3aJeKHO Bif mpupoau GepmMeHTy PO3-
Pi3HAIOTEH KiJlbKa BUAIB OPOmiHHA.
117)
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g 3.1. Cnupmoee 6podinns BigdOyBaeThCsA
. ’_ﬂ: Mpurapaiite i Cknapite PiB-  pin rielo (epMeHTIB APiXIKOBUX IpUGIB.
el HAHHS LIET pEAKLI. Y pesyabTaTi peakIrii yTBOPIOEThHCS €TaHOJ Ta
BYTJIEKHUCJIUH rad. Bu mpo 1e misHamucsA, BuU-
BUarouu JoOyBaHHA eTaHoay (§ 12).
3a BUT'OTOBJIEHHS BUPOOiB i3 APiiKAKOBOr0 TicTa Mae Miclie COHPTOBe OPO-
TiHHSA TJIIOKO3U.
3.2. Monounoxrxucne 6podinna BinOyBaeThCA i BILINBOM (hepPMEHTiB MOJIOY-
HOKHCJIUX OaKTepiil, MPOAYKTOM peaKIlii € MOJIOUHA KHCJI0Ta:

MOJIOYHOKHUCJIi 6aKkTepii

7
CoH,,0, 2CH,— CH—C
. “OoH
OH

MOJIOUHA KHUCJIOTa

3BepHIThL yBary, 1o MOJIOUHA KHCJIOTa € reTepoPyHKIIIOHAIBLHOI CIIOJIY-
Ko0I0 (Mae KapOOKCUJIbHY Ta TiAPOKCUIAbHY I'pynu). MoJouHOKMUCTIe OPOSiHEHA
BimOyBaeThbCcA B IIpOIleci CKMCAHHS MOJIOKA, KBAIlleHHS KaIlyCTH, OTipKiB,
CUJIOCYBaHHSA KOPMiB JJIf CBiICBKUX TBaPHUH TOIIIO.

4;‘ Cwwueao wpo ocrobre

v/ Byrnesoay — OKCUreHOBMICHiI OPraHiuHi Cronyku, iX KNacugikyoTe Ha MOHO-
caxapugm, onirocaxapugmn ta nosicaxapman.

v/ Byrnesoam LUMPOKO MpeAcTaBeHi B XMBIi NPUPOI i BigirpaloTe BaXINBY
GionorivyHy posneb.

v/ Thnioko3a 3a CknagoM XapakTePUCTUYHUX TPYM € reTepodyHKLiOHANIbHO
CMNoNyKOI, A0 cknaay il MOMEKyNM BXOAUTb XapakTepucTuyHa anbaerigHa
rpyna ta n’saTb XapakTepUCTUYHNX FigpOKCUNbHUX FPy.

v/ Tnioko3a BiAHOBMIOETLCA BOAHEM [0 LLIECTUATOMHOIO CMPTY COPOBITY, a4acT-
KOBO OKWUCHIOETBCA apreHTym(l) okcuaom i csixoogepxaHum kyrpym(ll)
rigpoKCnaoM Ao rioKOHOBOT KNCIOTU.

v/ Peakuji 4acTKOBOro OKMCHEHHS rnioko3n apreHTym(l) okeuaom i kynpym(ll)
riAPOKCUAOM € AKICHUMM peakLisiMu Ha L0 PEHOBUHY.

v/ Nig BnavBoM ¢depMeHTiB BiabyBacTbca GPOLIHHSA TOKO3U. PO3pi3HAIOTb
CMTMPTOBE N MOJIOYHOKMCSIE OPOAIHHS MIOKO3U.

‘.’ wapix-m epyquma

®pykTo3a (Nnonosuii abo GpykToBUIA LYKop). PpykTOo3a — Bina KpuctasnivyHa pe-
4OBMHa, 3HAYHO CoNloALLIa 3a roKo3y, A06pe po3umHHa Y Bogi. MonekynspHa popmy-
na dpykTo3m Taka cama, gk i rnioko3u CH,,04, BOHM € i3oMepamm.

(-. FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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HO—C—H 6 5 4 3 2 1

| abo CH,—CH—CH—CH—C—CH,
Heg—on o OH 0H OH O Om
H—(|3—OH

CH,0H

Y BiflbHOMY CTaHi GpyKTO3a MiCTUTBLCS B 6aratbox PppykTax i nnogax, Mmeni (6am3bko
40 % Big 3aranbHOI Macu).

®dpykTo3a A06PEe 3aCBOETLCS B OpraHi3Mi, il MOXYTb CMOXNBATU XBOPI Ha LLYKPO-
BUIA AiabeT 9K 3aMiHHUK LLyKpPY.

Znaemo, posymiemo

m 9Iki pe4yoBMHM HanexaTb 0 KNacy ByrneBois?
ﬂ 9Ky knacudikauito ByrneBofis Bu 3HaeTe?

a JanTte BM3Ha4YeHHS N HaBeiTb Npuknagn MOHOCaxapwuais, onirocaxapuiais Ta nosi-
caxapugais.

" Po3skaxiTe Npo NOWMpPEHHS BYrfeBOAIB Y NPMPOAi Ta iX BMICT y XapyoBUX NPOAYKTaXx.

m ki ByrneBogu — MoOHOcCaxapuau, ofirocaxapugu 4u nojicaxapugn — BCTynalTb

y peakuijto rigponizy?
2acwocobyemo

m YKaxiTb BYrEBOA, KU HANEXUTb 40 MOHOCaxapuais.
A caxaposa B rnioko3sa
B kpoxmanb I uenonosa

YcTaHoBITh BiANOBIAHICTb MiXX HA3BOK OKCUI€HOBMICHOI OpPraHiyHOI pe4OBMHN Ta 1i MO-
NekynapHoo GopMynoto.

PeyoBuHa bopwmyna
1 rniuepon ACH,,0,
2 rnokosa B CsH,,0q
3 rnoKoHoBa K1cnoTa B C;H,O,
4 cop6iT rC.,H,,04
aAC,H,O,

3a piBHsAHHSAM doTocuHTedy 6CO, + 6H,0 = C4H,,04 + 60, 064MCAITb, HA CKiNbKK NITPIB
3MEHLUMTLCS 006’EM BYIIEKNCNOrO rady B NMoBiTpi (H.Y.), AKL0 BHACNIA0K GOTOCUHTEZY
yTBOPUTLCSA 540 I rAIOKO3U.

O64ncniTb Macy NPOAYKTY MOJSIOYHOKMCIOrO OPOAIHHS FIOKO3MU, WO BXOAUTL A0 CKia-
oy po34dnHy macoto 200 r 3 MacoBOIO HaCTKO PO34MHeHoT pevoBuHN 30 %.

Tl:\o&w,tow 3 ML%UMM GICLPLAAMIA t@
Migrotynte npeseHTauito NPO BUKOPMCTAHHS IOKO3W B MEOULIMHI, MPOMMCIOBOCTI, KOHAN-
TEPCbKOMY BUPOOHULITBI Ta peKkoMeHaaLl LLI0A0 NPaBUIbHOrO CMOXMBaHHS BYr/1€BO|B.

11 19
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/ Caxapo3g,
3209  KOOXMaAb i LIEAIOAO3A

IHpopMaLiliHa AOBiAKA

A lMonimepn — BMCOKOMOJNEKYNAPHI PEYOBUHU, IO CKIadaloTbCa 3 BEIVKUX MOJie-
KyJ, YTBOPEHUX 6aratbMa CTPYKTYPHUMMW JlaHKaMu (rpeu. «roJii» — BaraTo Ta «Mme-
poc» — 4YacTuHa). Hanpuknan, nosieTuneH, oAepXaHuin NoniMepusauield eTeHy

CH,=— CH,, cknagaetbcs 3i ctpykTypHux naHok — CH,— CH,—:
..— CH,— CH,— CH,— CH,— CH,— CH,— CH,— ... a6o (— CH,— CH,—),.

#. Monekyna nosiMepy Ha3MBaETLCA MaKPOMOJEKYJIOI0 (Bif, rpeLl. «Makpoc» — Benn-
KNI, OOBrniA).

# MosnekynsapHa Maca MakpOMOJIEKYJT MOXE CTaHOBUTU Bif, KiJIbKOX OECATKIB A0 COTEHb
TUCSM (i HABITb MiNIbMOHIB) aTOMHUX OONHULb.

# Tigponia — peakLujis 0O6MiHy pe4oBMH 3 BOAOIO.

CAXAPO3A C,H,,0,, (BYPAKOBHH ABO TPOCTHHHHUH IIY-
KOP). Ile ByraeBon, MOJIEKYJU SKOTO CKJIAZAIOTHCA i3 BaJIMINKiB MoJIe-
KYJI IBOX MOHOCAaXapuaiB — TJIIOKO3W U (PPYKTO3U, 3’€THAHUX OAWH 3 Of-
HUM 3a PaxyHOK B3aeMoOAil rigpoKcuyJbHMX rpyn. PpyKTo3a € isomepom
TJIIOKO3U, OTKe, BOHM MAalOTh OZHAKOBY MOJIEKYJIApHY (opmyay CysH;,O04,
aje pisHy OymoBy (mpo me #maoca B Tekcri «Cropinmku epyzura» § 19).
IlopiBHABIMIM KiJIBbKiCHMU CKJaA caxXapo3W i3 CcyMapHUM CKJAIOM TJIIO-
K03u i (PPYKTO3W, BUABUMO, IO B CYMi B MOJEKyJaX IIUX OBOX PEUYOBUH
12 aromie Kap6omy, mpore TimporeHy Ha nBa, a
Okcureny — Ha oxguH aToM Oinbire. To6To 3a yTBO-
PEHHSA MOJIEKYJIM Caxapo3U «3aWBOIO» BUSABIAETHCSA
MoJieKyJia Boau. I cmpaBni, i ABa MoHoOcaxapuau
CIIOJIYUYAIOThCA 3a PAXYHOK BimmiemnyieHHA aToma [ifa-
POTeHy BiJl MOJIEKYJI1 O Hi€l peUOBUHMU I T IPOKCUIIE-
HOI rpynu — BiJ MOJIEKYJIH iHIIIO].

®ISUYHI BJIACTHUBOCTI CAXAPO3HU. Caxa-
po3a — OesbapBHa, KpHCTAJIiuHA, HOOpe PO3UYMHHA
y BOZi, COJOAKA Ha cCMaK pedyoBMHA. TeMIeparypa
IJIaBJIeHHA caxaposu +185 °C.

IMIONIMPEHHHA B ITPUPO/II. Caxaposa — Haii-

m MpupoaHa TMOIIWPEHIMUN y IPUPOAl Aucaxapujl, MiCTUThCA B

CMPOBVIHA 3 BUCOKUM ImJjIofax, oBouax, cokax pocyauu. OcobsmBo O6araro ii

YMICTOM caxaposu B cTebJiax MyKpoBoi Tpocturu (4o 26 % ) i KopeHerio-

Ta pesynbTaT i NPOMUCIOBOI  max MyKpoBuX Oypakis (mo 20 %), AKi € OCHOBHOIO
06po6kM — Lykop CHPOBUHOIO [IJIsI BUPOOHUIITBA IYKPY (MaJ1. 32).

1120'i
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I'TIAPOJIIS CAXAPO3MU. 3arambHa XiMiuHaA BJIACTHBICTH caxapo3W —
peakiis rigposisy. 3a HarpiBaHHA i HasgBHOCTI pO30aBIeHWX POIUUHIB
xaopunuoi HCI a6o cynbdaruoi H,SO, KucioT BoHA TiApoIisyeThcss Ha MOHO-
caxapuau, 3aJUIITKN MOJEKYJ SKUX BXOAATH A0 CKJIALY il MOJEKYJI:

C,,H;,0,; + HyO — CgH,,04 + CgH,,05
caxaposa IJTI0K03a (DPYKTO3a

Caxapo3sa BUSBJIAE TAKOK BJIACTUBOCTI 6araToaToMHUX cupTiB. ITig uac ii
B3aeMopii 3i cBiskoomep:kanuM Kynpym(Il) rizpokcumom yTBOPIOETHCA ACKpa-
BO-cuHill po3uuH. Ilomanbiie oro HarpiBaHHS He IIPUBOAUTD, AK B aJIbAETi-
IiB, 10 YTBOPEHHS YePBOHO-KOPUYHEBOT0 ocany. Ile cBimuuTs mpo Te, 110 B MO-
JIEKYJIi caxapos3m ajbJeTifHi rpynu BifCyTHIi, a € JInIlle TiAPOKCUJIbHI Irpynu,
OPUYOMY He ogHa. AIKe OIMMCAHUI JOCJIiT 3 IOoro pesyJbTaTaMi — Iie AKicHa
peakiiis Ha 6araroaTomMHi ciupTu. Ha 300paskeHiit Hu:KUYe CTPYKTYPHi# dop-
MyJIi caxapos3u (HaBeJeHo IJis O3HAOMJIeHHA, a He 3allaM’ ATOBYBaHHA) Opa-
Xy#Te KiJTBbKIiCTh MAPOKCUIBHUX I'PYI Y i1 MOJIEKYJIi.

6 cH,0m

ITicns migpaxyHKY BaM CTaHe 3pO3yMiJIIM CKOPOUYEHUI 3aITUC MOJIEKYJIAPD-
HOI opmynu caxaposdu C,,(OH)H,,0,. Matoum BiciM rifpoKCUJIBHUX I'PyHd Y
MOJIEKYJIi, BOHA, AK i 6araToaToOMHiI cnupTU, B3AEMO/Ii€ 3i CBisKOOHmEPIKAHUM
kynpyMm(II) rizpoxcumgom.

ITOJIICAXAPUIN — TIPUPOJHI IIOJIIMEPH. Cepen mpeicTaBHUKIB
moJicaxapuziB HaMbOiIbIlTe 3HAUEHHA MAalOTh KPOXMaJlb, I€JII0J03a, TJIIKOTeH
(TBapuHHUI KpoXMaJjib). ¥Yci Ii mosricaxapuau mo0yIoBaHi i3 3aIUINIKiB MoJIe-
KYJI OJHOTO MOHOCaXapuay — TJIIOKO3M, CKJIAJ IX MOJEeKYJ TO3HAYAETHCA O~
HaKO0BOIO MOJIEKYJIAPHOIO hopmyioro — (CH,,0;),.

MoaekyasapHe piBHAHHS peaKIlii yTBOPeHH IoJicaxapuaiB:

nCgH,,0 = (CcH,(0;), + nH,0.

VY ckiami MoJeKyJau ImojicaxapuaiB MoKe OyTH Bif OZMHALIATH GO THUCSH-
4i #1 GijbIlle 3aJIMIITKIB MOJIEKYJI MOHOCaXapuaiB, 110 YTBOPIOIOTH CTPYKTYPHI
aanku —CgH,,O;—. IIpore 11e pisHi peyoBUHM, 10 BiPi3HAIOTHCA IPOCTOPO-
BOIO OY/IOBOIO Ta CTyIIEHEM II0JIiMepu3alrii.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae .
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".Honicaxapnnn — BYIJIEBOJM, MOJIEKYJHU SKUX MICTATH IIOHAJ HECATH -
MOHOCAXapUIHUX 3aJUINKIB, CIIOIYUeHUX MisK co0010 B JIiHiliHi a00 po3-
rany:keHi Janiioru. Kpoxmasb, 11e1i0103a, IIIiKOTeH — MIPeJCTaBHUKU
moJricaxapumiB.

Kpoxmans (CgH,(O;), — 6inmit amopdHUI XPYCTKUN ITOPOIIIOK, HEPO3UUH-
HUM Yy XOJOAHil Bomi. ¥ rapsauiil Bogi BiH HaOyxae 3 YTBOPEHHAM KPOXMAaJIb-
HOTO KJIeiicTepy.

o cxaagy KpoxmaJilo BXOOATH MOJIEKYJIM JiHifiHOI OymoBu (MaioTh Ha-
3By aMijiosa) Ta posraays:keHoi (amisonexTun) (maJ. 33). ¥V 6inbIrocTi pocanH
KpPOXMaJib MicTuTh npubausuo 25 % amisgosu it 75 % amimonektuny. Cepe-
Hs MoJIeKyJasapHa maca amijsosu 30 000—-160 000, amimonexTuny — 100 000—
1 000 000. Aminosa po3UMHSAETHCA B rapadiil BoAi, aMiJIOIEKTHH JHIIIe
Habyxae.

m Cxemu Gyn0BK MOSIEKYIT: @ — aMinosun; 6 — aMisionekTuHy

SKicHOIO peakIriero Ha KPOXMAaJb € JoOpe BaM BijoMa I1je 3 YPOKiB IIPHUPOI0-
3HABCTBA B3a€EMO/ifA 3 TOJOM.

SIKII10 Ha KpOoXMaJIb UM KPOXMaJIEBMiCHUM IIPOAYKT XapuyBaHHA KalHYTU
CIUPTOBUM PO3UYMHOM MOy, TO 3’ IBUTHCA CUHE 3a0apBiaeHHA. [[f0 BIacTUBIiCTD
BUKOPUCTOBYIOTH JJIsI BUSHAUEHHSA BMICTY KPOXMAaJIO B XapUOBUX IIPOAYKTaX.

Kpoxmans — miHHMI XapuyoOBUHA IPOJYKT, PABOM i3 caXap0o30I0 BOHY € OCHOB-
HUMHU [OKepejiaMU BYTJIEBOIIB AJIA OpPraHiaMy JIIOAWHU. 3HAYHA KiJIbKicTb
KPOXMAJIO MiCTUThCA B HaCiHMHAX KYKypyasu, minenutii (zo 70 %), pucy (xo
80 %), 6yanrbax xaptorLti (70 20 % ). Bucokuii BMicT KpoxMaJro y XJibi, Kpy-
max, MaKapoOHHUX i KOHAUTEPChbKUX BUPOOaX.
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Ienrwonosa (xiriTkoBuHa) — 6ijla, TBepAa, HePO3SUYUHHA Y BOAIL ¥ opraHiu-
HUX PO3UMHHUKAX peuoBUHA. MOJEKYJIH IIeJI0JI031 MAalOTh JINIIe JiHiliHY (He-
posrainy:keHy) OyooBYy, TOMY BOHA JIETKO YTBOPIOE BoJioKHA. Ilenromosa 6ibm
TOIITMpPeHa B IPUPOAi, HisK KpoxMaJuib. Ieii 6iomoriMmep Mae BeIUKY MeXaHIUHY
MIIHIiCTB i CAYKUTH OyIiBeILHUM MaTepiajoM 000JI0HOK POCAMHHUX KJIITHH.
Bosioxkua 6aBOBHU, JHOHY, KOHOIIENb CKJIAJAl0ThCs, TOJJOBHIUM YMHOM, i3 IIe-
J0J103U. ¥ mepeBuHi il BmicT csarae 6;1usbko 50 % , y Tpasi i sejleHuX JIUCTKAX
mepeB — 10 25 % . 3paskaMu MaiiKe YMCTOI IeJII0JI03H € BaTa i PiabTpyBaIhb-
HUU Iamip, oTpuMaHi 3 OUUINeHOl 6aBOBHMU.

B opraniami gtogmnum i 6araThoxX TBapuWH HeMae QepMeHTy, AKUH O Ka-
TaJIi3yBaB I'ipoJIi3 11eJII0JI031, TOMY BOHA, Ha BiIMiHY BiJ KpoxMmaJio, He 3a-
CBOIOETHCA HUMHU  He MOKe OyTH MPOAYKTOM XapuyBaHHA. [IpoTe y MIIYHKY
JKYWHUX TBapUH (HanpuKJaal, KOPOBU, BiBIli), a TAKOXK KPOJIiB TiPOJIi3 IIeJ0-
Jo3u BimOyBaeTbca. ToMy BIITKY IX rOgyiOTh TPaBOIO, a HA 3UMY 3arOTOBJIA-
IOTH CiHO, CHJIOC.

. BigminHOCTI B 6yZ0BiI MOJIEKYJI KDOXMAJIIO 1 I[EJIFOJI03U 3yMOBJIIOIOTH 3HA- '
. UHIi BiIMiHHOCTI y BJJaCTUBOCTAX IUX IPUPOAHUX moaiMepiB. Kpoxmais — .
" IPOAYKT Xap4yyBaHHSA JIIOJUHU, IIJTI0JI03a AJ14 Iiel MeTH He TPHUJaTHA.

Ir'igPoOJII3 AK OCHOBHA BJACTUBICTB ITOJICAXAPHU/IIB. Kpox-
MaJIb MOPiBHAHO JIETKO IIiAJaeThCA TiAposisy mim miero ¢epmeHTiB abo min
yac HarpiBaHHA 3 KHCJIOTaMu. 3aJIesKHO BiJl YMOB, TiIpoJIid KpoXMaJIio MOKe
BimOyBaTuHCA CTYMiHYATO, 3 YTBOPEHHAM PidHMX MPOMiKHUX MPOAYKTiB. Ile-
JII0JIO3a TaKOK MiANAETHCA TiIPOJi3y B IPUCYTHOCTI PO3YMHIB HEOPTraHIYHUX
KMCJIOT i KiHIIeBUM IPOAYKTOM peakirii € rirrokosa. CymapHe piBHAHHS peak-
mii rixposisy KpoxmaJrio i IeJrr0J1031 MOYKHA 3alIUCATHI TaK:

(CeH,,0,), + nH,0 2278 nC H,,0,.

HaiiBamkauBinia cmijibHa XiMiuHa BJIACTUBICTBH IIEJIOJIO3W I KpPOoxXMa- '
JII0 — TigpoJia, KiHIeBUM IIPOAYKTOM SKOI'O € IJII0OK03a, a mepebir y
IPOMUCJIOBUX i JJaGOpaTOPHUX YMOBaX BilOyBaeThCA Y IPUCYTHOCTI PO3- :
YWHIB HEOPTaHIYHUX KUCJIOT (XJIOPUAHOI, cyJIbdaTHol) i 3a HarpiBanu+,
a B oOpraHismi JoauHM — mOif giero (hepMeHTiB.

st Toro 1106 MOKPAITUTHU IIPOIeC 3aCBOEHHA KPOXMaJio, XapyuoBi mpo-
IYKTHU MigIaioTh TEIJIOBiN KyJaiHapHilt 06po6- -
i, HAIPUKJAJ, BapiHHA 1 CMaKeHHA KapTo- ,,,n; r!pwra.uaPITes Giosorii, Lo Bam
ILIi, BUIIiKaHHA XJ1i0a TOoIIo. \w  BIAOMO PO pEPMEHTA.

BYTJEBOAU AK IMPOAYKTH XAPYYBAHHSA JIIOAWHHA. Byraeso-
I — OCHOBHUY eHEePTeTUYHUHA MaTepiaa KIiTuH. ¥ TpaBHill cucTeMi BigdOyBa-
€TBhCA TiAPOJIi3 BYIJIEBOAIB 3 YTBOPEHHAM MOHOCAXapPUIiB, IKi KPOB IIOoCcTadyae
KJIITMHAM, JIe BOHU OKUCHIOIOTHCA 3 BUAIJIEHHAM €Heprii, Ta yTBOPEHHAM BYT-
JIEKWCJIOTO Ta3y i BOAU.
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IToTpeba y ByriieBomax 3ajie:KUTh BiJ BiKy, cIIoco0y »KUTTs, mpodecii, cTa-
HY 3J0pOB’ A JtogquHu ToIo. Ta 3a 6yIb-IKUX YMOB TOOOBE CIIOKMBaHHA ByTJIe-
BOJIiB JIIOAUHOIO V¥ 4—5 pasiB mepeBUIIye CIOKUBAHESA KUPiB i 0iIKiB.

Binbmry uwacTuHy 1000BOI HOPMU BYTJIEBOJIB OPraHi3M JIOJWHU OTPUMYE
3 POCJMHHOIO 13Kel0 Y BUIVIAAL KpoxXMaJio (KapTomyis, XJI0, Kpymu, MakapoHu),
MEHIITY — Y BUTJISA/Ii TJIFOK03U (COKHM, QPYKTH) i caxaposu (I[yKop). 3 M’sICOM HaAXO-
JUTh HEBEJIUKA KiJIbKiCTh INIIKOreHy — IToJIicaxapuay TBapUHHOIO IIOXOIKeHH.

KraitkoBuma, abo 1menros03a, s JIOIUHM HE Ma€ XapuoBOl I[iHHOCTI,
OCKiJIbKU cTilika IpoTHu Aii (DepMeHTIB i B opranismi He miggaeThcsa rigposaisy.
IIpore ii mo mpaBy MOsKHAa 3apaxXyBaTH /10 POCIMHHUX KOMIOHEHTIB 13Ki, amske
B)KUBAHHSA KJITKOBUHU HOPMAaJi3ye poOOTy KUIIIEUHUKA, CIPUAE BUBEJEHHIO
3 oprauiamy mkigmnBux peuyoBuH. OCHOBHE AKepesio KJIITKOBUHU AJISA opra-
HisMy J0AuHYU — QPYKTHU i oBoui. Kpim Toro, Ha KJIiTKOBUHY OaraTi BUCiBKH,
3 AKMX BUIIIKAIOTHL BUCIBKOBU XJIi0 celiaJabHO 4JId 301JIbIIIeHHA HAAX O eH-
HA KJITKOBUHU B OPTaHi3M JIIOIUHU.

BUPOBHMUIITBO CAXAPO3U TA KPOXMAJIH. Caxapo3sa i KpoxMaJib
Yy BHAQUHiM KiJIBKOCTi MiCTATHCA B POCJAUHHIN cupoBuHi. ToMy y IPOMUCIOBUX
MacIiTadbax ixX BUAIJIEHH 3 TPUPOJHOI CUPOBUHU 3[IiiCHIOIOTEH i3MUHUMHU Me-
TogaMu (BifcTolOBaHHAM, PiabTpyBaHHAM). Caxapo3y mo0yBaioTh 3 KOpeHe-
ILJIOiB IIYKPOBOTO OYPAKY Ta cTebes IMyKPOoBOi TPOCTUHU. 34 BUPOOHUIITBOM
i ekcmopToM HyKpy YKpaiHa € cBiToBuM JimzepoMm. Kpoxmanab mo0yBaimoTh
3 0ys1b0 KapTOILJIi, 3epeH HINeHnIli, KYKYPYA3U, PUCY.

4;’ Cwmucao wpo ocrobre

v/ Caxaposa C,,H,,0,; (6ypakosuii a60o TPOCTUHHWIA LIYKOP) 3a CKIaaoM MoJie-
Ky HaNeXnTb A0 ONirocaxpuais i € oucaxapnaom.

v/ Caxaposa yTBOopeHa i3 3anuLLKiB MONEeKyn ABOX MOHOCaxapuaiB — roKOo3u
Ta GpykTO3U. Lle HannowmpeHiwnn aucaxapua, y npupoai.

v/ Kpoxmarnb i uenonosa — Baxnuei NPUPOAHi nonimepu, nobynosaHi i3 3a-
JINLLIKIB MOJIEKYT OOHOIO MOHOCaxapuay — roko3n. Kpoxmarns i uenionosa
MatoTb 0AHaKoBy MonekynsapHy dpopmyny (C¢H,,05),, ane pisHi BnacTmBoCTi.

v/ BigMIHHOCTi y BNaCTUBOCTAX KPOXMAJIO M LIEoN03n 3yMOBEHI 0COBMBOG-
TSAMM iXHbOT MPOCTOPOBOI OYA0BM Ta Pi3HMM CTyNeHeM noJsiimepu3aadi.

v/ OcHoBHa XiMi4YHa BNacTUBICTb Caxapo3u, KPOXMAJIIO Ta LIeNon03un — rigponis.

Zwaemo, posymiemo

m Yomy caxapo3y BiaHOCATb 0 oJlirocaxapuiiB, a KPOXMaUb i LLentono3y — o nonicaxapuais?

a 91K BM NOSICHUTE T€, WO, Malo4yn OAHAKOBY MOJIEKYNSIPHY GOPMYy, KPOXMaib i LLento-
N103a iCTOTHO BiAPI3HAIOTLCSA 32 PIBUYHUMU 1 XIMIYHHUMK BNAacTUBOCTAMKN?

m Lo Bam BiAOMO MPO MOLUMPEHHS BUBYEHUX OKCUIE€HOBMICHUX OPraHidyHuUX Crosyk
y NpMpoAi 1 Xxap4yoBMX NPOAyKTax?

g’ 9ki cnocobu oaepXaHHa caxapo3n, KPOXMarto i Lenono3n Bam Bigomi?

i Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4YHNKa B Mepexi IHTepHeT Mae
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[ns npyroTyBaHHs Yato 4acTo Ha OAHY CKNSIHKY Boay 6epyTh 1,5 4aiHOT TOXKN LyKpy
(6nmn3bko 15 r). OBYMCNiTE Macy roko3u, sika YTBOPUTLCS BHACTIAOK MOBHOMO rigpo-
ni3y Takol nopuii caxaposu.
O6uMCniTb Macy KyKypya3sHUX 3epeH 3 MacoBOIO HYacTKo kpoxmanio 70 %, Heobxia-
HOro ans nobyeBaHHsA cnnpTy Macoto 115 kr.

Cknagitb piBHAHHSA peakLiid, LWo BiadyBalTbCA 3 BYIIEKUCIUM ra3oM, NOYUHAKOHM 3
HOTOCUHTESY 1 3aBEPLUYIOHU ANXAHHAM JIIOOVHN.

vaopi.«-tm epyguma

YacTurHy rnioko3n opraHiam NoAnHN 3aCBOKOE Biapasy, a HaAMLLOK NepeTBopto-
€TbCS Ha rsliKkoreH (TBapMHHUIM KpoxMasb). [NikoreH Takox CkiagaeTbCs i3 3a/ULLKIB
rnokKo3n, ane mae Oinbll po3ranyxeHy CTpykTypy. Lie 6inuii amopdpHMiA NOpOLLOK,
no6pe po34YMHAETLCSA HaBITb Y XONIOAHI BOAI M, HA BiAMIHY Bif, KpOXMasio, HE YTBOPIOE
3a OXONOOKEHHS KNencTepy.

[nikoreH € 3anacHMM nosicaxapnaom B OpraHi3mi MI0ANHW i Hanbinbwm gxepe-
JIoM eHeprii. Y nepioan Mix y>XMBaHHSAM i FiKOreH po3LwentoeTbCa i mocTavyae B op-
raHiam MioanHU rnioko3y. BiH MiCTUTbCS B yCix KNiTMHAX opraHiamy, npoTte HanbinbLue
roro B neuiHui (8o 20 %). Nig yac po6oTn M’A3iB BiAOyBaETLCS POILLENSIEHHS TiKore-
HY, BMICT SIKOrO B KJliTUHaX M’A3iB CTaHOBUTb 6,113bk0 4 %. $KLWIO KinbKiCTb Biaknaae-
HOro npo 3anac rnikoreHy gocsarae 50-60 r Ha 1 Kr TKAHWHW, HACTYMHI NOPLT F1IOKO3K
NepeTBOPIOIOTLCH HA XUP, a Lie MOXE CIPUYNHUTU OXMPIHHS.

__ PO3B'93yBaHH
Q3210 ekcneprmeHTanbHMX 3aaau

IHpopMaLliiHa AOBiIAKA

#. EkcnepumeHTanbHi 3agayi — 3agadi, Wwo He noTpelyloThb 3AiICHEHHS MaTeMaTuy-
HUX 004YUNCNEHD, a PO3B’A3YI0TLCS 3a LOMOMOr0I0 XiMIYHHOIO EKCNEPUMEHTY.

#. Y npoueci po3B’a3yBaHHsA ekCnepuMeHTasbHUX 3a4a4 BUSBAAIOTh | PO3Mi3HaloTh pe-
YOBMHW, BCTAHOBJIIOIOTb IXHili ikicHWIA cknag, oOyBaloTb PEYOBUHN.

A Y HeopraHiyHii ximii Xnopua-ioHN BUABNSAIOTL 32 AOMOMOrOl0 KaTioHiB ApreHTymy(l),
cynbdart-aHioHn — KaTioHiB bapito, kapboHaT-aHioOHN — KaTioHiB lMNgporexy:

Ag++Cl-=AgCll
Ba% + S02 = BaSO,{
2H* + CO2 = H,0 + CO,T
# HadaBHiCcTb Nyry B po34uHi BUABNAIOTb iHAMKATOPaMn (NakMyCOM, METUIOBUM OpaH-
XEBUM i peHondTaneiHoM), HagBHICTb KNCOTU — JIAKMYCOM, METUIOBUM OpPaHXe-

BUM. 3a0apBNEHHS YHIBEPCallbHOr0 iHOMKATOPA B JIY>)KHOMY 1 KUCITOMY CEPEAO0BULLIAX
36iraeTbeq 3 BigNOBiAHNM 320aPBAEHHSAM Y HUX JIAKMYCY.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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Ximie — ue rcumma: amopiea WPUPOQGOGOCAQHUKA

MpakrtnyHa po6ora 1
Po3B’A3yBaHHS eKCnepMeHTaNibHUX 3aaaud

BrKOHaHHS L€l NpakTUYHOI pOBOTK CNPUATUME PO3BUTKY BalLMX YMiHb MPO-
BOANTM XiIMIYHWIA €KCMEPUMEHT, CNoCcTepiratu 3a XiMiYHUMU NEPETBOPEHHAMMN,
3aCTOCOBYBATU Ha NPaKTULi TEOPETUYHI 3HAHHS.

He 3abysarite npo npaBuia 6e3rne4yHoi poboTn B XiMIHHOMY KabiHeTi
v gotpumyrtecs ix!

3acTocyiite HabyTi 3HAaHHS MPO OpraHiyHi Ta HeopraHiyHi PeYOBUHU 11 PO3-
B’AXiTb 3aaadi.

<ELLELLER B Y Tphox npobipkax 6e3 eTUKeTOK MICTATLCA PO3YUHU FRiLepony,
€TaHOBOI Ta CyNbdaTHOI KUCNOT. JOCAIOHNM LUASXOM BUSIBITb HASIBHICTb LIIX PEYOBUH.

Y 3BiTi 3a3Ha4Te HoMep NMPOBIPKN 3 KOHKPETHOID PEYOBUHOIO, NMOCHIAO0BHICTb
NMPOBEAEHHS AOCNIOXKEHHS, CNOCTEPEXYBaHi 3MiHW, CKIAAITb PIBHAHHS peakLjii.

CELLELLGEPA NocnigHMM LWIASXOM PO3MisHaiTe: a) rnioKody i caxapoay;
©) rniuepon i rnoko3y. Y 3BiTi 3a3Ha4Te HOMepPK NPOBIPOK Ta CNOCTEPEXYBAHI
3MiHN.

<ELLELLUE NNOCNIAHMM LWASIXOM BUSBITL HASIBHICTb AOMILLOK €TaHOBOT KUC-
N10TK B eTaHoni. Y 3BiTi 3a3HayTe CNOCTEpPEXyYBaHi 3MiHW.

<ELLELLUE S NOoCnigHUM LUASIXOM OOBELiTh, WO eTaHOBa KMUCoTa € CUMbHI-
LUINM eNeKTPONITOM, HixX kKapOoHaTHa KMcnoTa.
Y 3BiTi 3a3HayTe Xig MPOBEAEHHS OOCNIQY, CNOCTEPEXYBaHi 3MiHU, PIBHAHHS
peakuin y MONeKynsapHO-MNOHHIN HopmMmi.

<ELLELLUISE Ha OCHOBI 3HaHb NPO PO34YUHHICTb Y BOAI MUna i BULLMX Kap6o-
HOBMX KMCOT PO3Mi3HANTE 30BHI CXOXi CTPYXKU Muna Ta CTeapuHy (CyMiLll BULLINX

KapOOHOBUX KMUCNOT, 3ae6i/bLIOro CTeapuHOBOI, BAKOPUCTOBYETLCS Y BUFOTOB-
JIEHHi CTeapuUHOBMX CBIYOK). Y 3BiTi ONULLITL MNOCAIAOBHICTb AOCNIOKEHHS Ta pe-
3yNbTaTu CNOCTEPEXEHHS.

cELLELLERH EkcriepyMeHTaIbHM LLJISIXOM [0Be[iTh, WO B Oyib6ax kapTonyi
€ KpoxmManb. Y 3BiTi ONULLITb XiJ, BAKOHAHHS 0CNiAY Ta pe3ynbTaTy CNOCTEPEXEHHS.

<ELLELLEVE EKcneprIMEHTanbHUM LUASXOM JOBE.iTh, WO XUPU PO3YNHS-
I0TbCH B OPraHiqHMX PO3YMHHUKAX | HE PO3YMHAIOTLCS Y BOAI. Y 3BiTi ONMLWLITL Xig,

BUKOHAHHS O0CAiAy Ta pe3ynbTaty CMOCTEPEXEHHS.
3po06iTb 3aranbHU BUCHOBOK MPO BIACTUBOCTI OKCUIE€HOBMICHUX OpraHiqyHmMX
PEYOBWH, 3HA4YEHHSI EKCNEPUMEHTY 1 CNOCTEPEXEHHS K METOAIB AOCNIAKEHb Y XiMil.
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Bukonaunns, sarponoHoBaHUX y maparpadi 3aBaHb, JOIIOMOKE BaM IIepe-
BipuTu ocobucTi pe3yabratu (GopMyBaHHS XiMiuHOI KOMIIETEHTHOCTI 3 T€MH
«OKCHUTeHOBMIiCHi OpraHiuHi CIIoJIyKu» .
3aBpaHHsA 1.
YceTaHOBITH BiITIOBIAHICTD MisK OPraHiYHOIO PEUOBMHOIO i KJIACOM CIIOJIYK.
Peuosuna Kaac cnoayx
1 mpominmeraHoat A ankenu
2 eTaHaJyb b anbmerigu
3 6yraH-2-01 B ectepu
4 nporieH I' ankinm
I coupTu
3aBpaHHSA 2.
YraxiTh pagoK, y SKOMY 3a3HaUueHi Ha3BU PEYOBUH, O0UABI 3 SKUX BCTY-
HaloTh Y Peakilito «CpidHoro A3epkaja».
A meraH, TUIIOKO03a B eTamainsb, r0oK03a
B meranaisb, eTaHOJ I' meTueTanoar, caxaposa
3aBpaHHg 3.
YrKakiTh HepO3UMHHI Yy BOJI pPEeUOBUHU: TJIiIEpPOJ, €TaHOJI, CTeapruHOBa
KHCJIOTa, IIeJII0JI03a, eTaHOBA KUCJIO0TA.
3aBaaHHs 4.
BsaeMomito KapOOHOBUX KHUCJIOT 3i CIMPTaMU Ha3UBAIOTh PEAKIIi€O...
A rigpararii B ecTepudikarii
B rigpouizy I' isomepu3sarii
3aBpaHHs 5.
VKaXKiTh peHoBUHY, MijK MOJEKYJIaMU AKO1 BiICyTHiiI BOAHEBMI 3B’ A30K.
A eranoa B Boza
b meranoBa kuciora I’ erananb
3aBpaHHs 6.
XapaKTepUCTUYHOIO T'PYIOI0 AKWX OPTAHIUHUX CHOJYK € TiAPOKCHJIbHA
rpymoa?
A cmiuprTiB i anKaHiB B ecrepiB i ByriieBoxin
b denoaiB i cnupTiB I' anbperigis i KapOOHOBUX KHMCJIOT
127)
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YEKaxXiThL pAIOK, Y AKOMY 3a3HaUeHi Ha3BU PEeUOBUH, OOUABi 3 SKUX BCTY-
MaTh y PeakIliio rigpoisy.

A kpoxmasb, caxaposa B eranoBa KucJjora, mMesio3a

b meTuanpomnaxnoar, MeTaHaIb T raimepoJi, mpomnex

HagzBiTh peuoBMHM 3a CHCTEMATHYHOI0O HOMEHKJIATYPOIO, YKaKiTh cepen
HUX izoMepH.
a) CH; — CH, — COOH r) CH,— OH

CH — OH
CH,— OH

6) CH, — CH, — CH(CH,) — CHO

B) (|3H2 —CH,— (|:H —CH,
CH, OH

3aloBHITH KOJOHKY TA0IUIll BiAIOBiAHUMY (hopMyIaMu, CKOPUCTABIINCH
IepelikoM PeYOBUH: 2-METHUJINPONaH-1-0J1; 2-MeTUINpOoNaHa b; METHUJIMEeTa-
HOAT; MeTaHOBa KUCJIOTa; OyTaHalb; TIIePoJ; TJII0K03a; CTeapUHOBA KUCJIO-
Ta; caxapos3a; KPOoXMaJib; IIeJII0JIO3a; OJeIHOBa KUCJI0Ta; 3,4-TUMETHUJIIIEeH-
TaH-2-0JI.

m) CH, — (|JH —CH,— CHO
CH,

Kaac cnoayk Dopmynu pewoBuH
Couptu
Asnbperinu
Kucmorn

IIpupoaHi moximepu
Byraesoau

Ecrepnu

CkinbKu peuoBUH BimnmoBimae monekyaapHii dopmyai C;H,;;OH? Crianits
iX CTPYKTYPHI (hopmMyJiu i Ha3BiTh 3a CUCTEMATHUYHOIO HOMEHKJIATYPOIO.

CraamiTs popMyJIn MOXKJINBUX i30MePiB, 1[0 MAlOTh MOJIEKYIAPHY (hopMY-
ay CH,,0,. HagBiTh peuoBMHY 3a CHCTEMAaTUYHOIO HOMEHKJIATYPOIO.

HKupu — 1e...
A angann B ecTepu
B anpperign T cuuptu

|
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3aBpaHHs 13.

SIKi 3 Ha3B CKJIaeHi He 32 CUCTEMATHYHOIO HOMEHKJIATYPOIO:

a) TPUMETHUJIIPONAHOBA KICJIOTA;

0) TpUMeTHUInPOnaH-3-0JI;

B) 2,3,3,4-TeTpaMeTuJreKcaHanb? SHAUIITh i BUIIpaBTe HIOMUIKH.

3aBpaHHe 14.

T'nroko3a BuABAsAE XiMiuHi BIacTUBOCTi, XapaKTepHi AJjid...
A anpperigiB i kucJoT

B HacuueHUX i apoMaTUUYHUX BYTJIEBOAHIB

B anbperigiB i HacuueHMX OSJHOATOMHUX CIIUPTIB

T anpgerigis i macuueHux 6araToaTOMHUX CHUPTIB

3aBpaHHga 15.

PeuoBuHO0 A B IaHITIOMKKY IIePETBOPEHb: caxaposa — A — eTaHoJ Oyze...
A KpoxMaib B eTaHOBa KucJ0Ta
B rurrokosa I’ eranasnb

3aBpaHHga 16.

CrJamiTh piBHAHHA peakiiiii, 3a JOIIOMOTOI0 AKMX MOJKHA i3 MeTaHy [0-
OyTu eTmJeTaHoar.

3aBpaHHa 17.

CkJaamiTh piBHAHHA XiMiuHMX peakIliii 3a cXeMoIo:
Eren — eraHos — eTaHaJb —> €TaHOBA KUCJIOTA —> METUJIETAHOAT —> €TaHO-
Ba KUCJIOTa — HATpill eTaHoaT.

3aBpaHHe 18.

O6GUUCIITE KiTBKIiCTE PEUYOBHUHIM OPTAHIUYHOIO IPOAYKTY pPeakIlili 0yTaHoay
Macor 29,6 r 3 GpoOMOBOLHEM.

3aBpaHHa 19.

VYHacaigok BzaeMoii Hacu4eHOoT0 OJHOATOMHOTO coupPTy Macoio 180 r 3 mo-
CTaTHBOIO KiJIBKiCTIO riiporeH XJopuay yTBOpPMJIACEk Boja Macoio 54 r. Axkuii
caupT O0yJIO B3ATO IJIA peariii?

3aBpaHHa 20.

Bsaemogmieio eTaHONy 3 €TaHOBOIO KICJIOTOI0O Macoio 45 r mobyam ecrtep
macoro 61,6 r. O0umciaiTh Macy HEeaKTHBHHUX [JOMIIIIOK y CKJaJAi eTaHOBOIL
KMCJIOTH.

3aBpaHHa 21.

SKoro cTasa MacoBa 4YaCcTKa eTaHOBOI KMCJIOTH B Po3unHi Mmacoio 160 r 3 ma-
COBOIO YACTKOIO PO3UMHEHOI peuoBUHU 25 % micasa po30aBIAHHA HOTO BOIOIO
00’emom 40 M.

129)
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3aBpaHHe 22.

Hacuuena ogaoocHOBHA KucI0Ta Macoo 9,2 r mpopearyBaJjia 3 MariieM mMa-
coio 2,4 r. BuBeniTs popMyJIy KHCJIOTH.

3aBpgaHHe 23.

Bzaemogiero HacuueHOI OHOOCHOBHOI KMCJI0TH Macoo 2,96 r 3 kamii rig-
poreHkapboHaToM H00yJiu ras 06’emom 896 ma (H.y.). 3 AKOI0 KUCJIOTOIO IPO-

3aBpaHHg 24.
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O6unciTh 06’€M PO3UMHY HATPIil TiAPOKCUIY 3 MAaCOBOIO YACTKOIO PO3UM-
Henoi peuosuuu 40 % irycrunoio 1,43 r/mi1, Heo6XiTHOTO IJId TOBHOIO Tigpo-
Jigy :Kupy mMacoio 353,6 T, MoJIeKyJia SKOT0 MiCTUTH TPU SAJTUIIKU 0JIETHOBOI
KHCJIOTH.

3aBpaHHa 25.

denos macoio 28,2 r mpopearysas 0e3 3aJIUINKY 3 PO3UMHOM KaJIiil rigpo-
KCHIY 3 MAacoBOIO YacTKOI0 po3dunuuoi peuoBuHu 20 % . O6unCcIiTh Macy pos-
YUHY JYTY.

3aBpaHHA 26.

Bpom macoro 6 r mpopearyBsaB 6e3 3aJHIIKY 3 BOTHUM PO3UYMHOM (HheHOJY
macoio 23,5 r. O6uncIiTh MacoBy YacTKy (heHOJY B POSUUHI.

3aBpaHHg 27.

O6umcaiTh 00°eM TPOAYKTY BHYTPIIITHBOMOJIEKYJISAPHOI AeTrigpararrii
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3aBpaHHe 28.

Mix HacuueHO0 OJHOOCHOBHOIO KapOOHOBOIO KIMCJIOTOI Macom 6 I i eTa-
HOJIOM Maco 4,6 r Bimbysaaca peakiis ecrepudikaiii. BuseniTe dpopmysry
KHCJIOTH.

3aBpaHHe 29.

Crupt macoro 12 r mpopearysas 0e3 3aJHIIKY 3 TiAporesd 6poMigoM Macoio
16,2 r. BuBemiTs (hopMyIy CIIUPTY.

3aBpaHHa 30.

Ilig yac cipPTOBOrO UM MOJIOYHOKMCJIOTO OPOMiHHSA III0OK03U Macoio 90 r
YTBOPUTHCSA G1IbIITe OPTaHiYHOTO IPOAYKTY peaKirii?

3aBpaHHea 31.

VY peakiiii HacmueHOro OAHOATOMHOTO CIIIPTY Macoro 19,2 r 3 HaTpieM BUALINB-
csA BOJEHb, AKOT0 BUCTAYMJIO AJIA TiApyBaHHSA npoieHy o6’emom 6,72 i (H.y.).
Buseznits opmyiry coupry.

|
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plifOOrErOBMICH]  Hlewa 4
S OrelrIH] CrION i

Y Wi Temi B 03HaMOMUTECH 3 TaKOIO iIHPOPMALLIEIO NPO HITPOreHOBMiCHi pE4YOBUHM:
¢ cknap, 6ynoBa MOJIEKYI | HA3BM HAMMPOCTILLMX 32 CKIAAOM HAaCUYEHUX | apOMATUYHUX
amiHiB, 6yooBa aMiHOrpynu;

XiMi4Hi BNaCTMBOCTI METaHaMiHy, aHifliHy, O4EPXaHHS aHiniHy;

cknag, 6ynoBa MoJiekysl, 3arasbHi i CTPYKTYPHI GOpMYNn, XapakTEPUCTUYHI (DYHKLLO-
HaJlbHi) Fpynn, cMcTeMaTnyHa HOMeHknaTypa aMiHOKMCOT;

nenTuaHa rpyna i nentngu;

XiMi4Hi BNaCTMBOCTiI aMiHOETAHOBOI KNCNOTWU;

BiSIKM K BUCOKOMOJIEKYNISIPHI CMOYKU;

XiMi4Hi BnacTuBoCTi 6inkiB (6€3 3anncy piBHSIHb peakLiii).

L 2R 2

L 2R 2R 2R 2

Micna 3acBOEHHS MmaTepiany TeMun B 3MOXeTe:

4+ o06rpyHToBYyBaTN 06paHuii Criocib po3B’a3aHHS 3aaa4i;

4 HasuBatun 3arajibHi GOpPMyn Ta XapakTepucTudHi (QyHKLIOHaIbHI) rpynu aMiHiB T1a
aMIiHOKUCJIOT;

4 MOSICHIOBaTU CTPYKTYPHI GOPMYsIv aMiHIiB Ta aMIHOKUCIOT; aM@bOTEPHICTb aMiHOKUC/IOT;

4 HaBogwuTy Npuknagn aMmiHiB, aMiHOKNC/OT, BINIKIB;

4 PO3PI3HATU HACUYEHI 1 aPOMaTUYHI aMiHu;

4 cknagatu MOJIEKY/ISIPHI Ta CTPYKTYPHI GOpMYsiv aMiHIiB i aMiHOKUCIIOT 3a Ha3Bamu Vi 3a-
razibHuMu opmysiaMu, PIBHSIHHS peakuiv, Siki OfUCYIOTb XiMiYHi BJIaCTUBOCTI BUBHEHUX
HITPOreHOBMICHUX PEYOBUH;

4+ knacugikyBaTn HITPOr€HOBMICHI OpraHiqHi  Criosiyky 3a XapakTepuCTUHdHUMU

(dyHKUIOHaIbHUMK) rpynamu;

4 nporHo3yBaTy XiMi4Hi BJaCTUBOCTI aMiHOKNCIIOT, 3YMOBJIEHI 0COB/IMBOCTSIMY OYyA0BU
IXHIX MOJIEKYJI;

4+ xapaktepu3yBartu 6i0si0ri4Hy POJib aMiHOKUCIIOT, BiIKIB;

4 BUCJIOBJIIOBATU CY[)XXEHHS PO BIUINB OKPEMUX HITPOr€HOBMICHUX OPraHiqYHuX CriosyK
Ha opraHi3m s ANHU.

MpaBo ans 6e3onnaTHOro po3milleHHs NigpyYHrKa B Mepexi [HTepHeT mae
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Hach4eH 1 apOMaTU4YHI aMIHM
S 23.

IHpopMaLiliHa AOBiAKA
# AmoHiak NH, — netka cnonyka HitporeHy 3 FigporeHom.

#. 3B’A30K y MONEKyi aMOHiaKy KOBaneHTHUIA NonsipHuii. Moro cTpykTypHa dopmyna:

H—ITI—H
H

#. EnextponHa ¢popmyna amoniaky: H ¢ N ¢ H. Bona inoctpye Toit ¢akT, 1o atom

H
HiTporeHy B MoniekyJsii aMOHiaky Ma€e TpW CNisibHI eN1eKTPOHHI napu 3 atomamu lMigpo-
reHy n ooHy HenoninieHy eNneKkTPoHHY napy.

#. AMoHiak J06pe PO3YMHHUIAY BOj, MOro BOAHWI PO3YMH MaE NyXHe cepenosuie. MNo-
SICHIOETBCS LIe TUM, WO Mi>XX aMOHiakoM i BOA0I0 BifOyBaETbCSH B3aEMOAIA, IKY MOXHa
onncaTty Takum MONEKYNSPHUM PIBHAHHAM peakLiii:

NH; + H,0 &£ NH,OH.
aMOHiH
TrigpoKcum

A AMOHI rigpokcung HanexumTb 40 cnabknx enekTponiTie, MOro aMcoLiiaLia Bin0yBacTbCa
3a PIBHAHHAM:

NH,0H 2 NH,* + OH".
# Bogma € gyxe cnabkvm enekTposiToMm, ane B PiaKOMy arperatHoMy CTaHi ayxe
He3HayHa 4YacTuHa ii MOJIEKY ANCOLLIIOE Ha KaTioHW [Migporeny 1 rigpoKCua-aHioHN:

H,0 < H* + OH.

IIOHATTS IIPO AMIHMN, IX CKJALIBYIOBY. 3a AKiCHUM CKJIaI0M —
1e HiTPOTeHOBMiCHi OpraHiuHi CIIOJYKH, MOJIEKYJIN AKUX MicTaTh aTromu Kap-
6ony, T'izporeny #1 HiTporerny. Kap6oH BX0oauTh 0 CKJIaJy BYIJIEBOJHEBOTO
3aynuiky, HiTporer — 1o ckiiagy xapaktepucTuuHol aminorpynu —NH,,
Tigporen — mo 000X CKJIAZOBUX YaCTUH MoJieKyJu. HasBa «aMiHM» yTBOpeHA
Bim Ha3Bu «aMoOHiaK». el Kyac CIOJIYK PO3TIAMAIOTh IK IIOXiMTHI aMOHiIaKy
NH,, y mosekyai skoro onqmH, nABa abo Tpu aromu l'izporeHy 3amimieHi Byr-
JIEBOAHEBUMU 3aJIUIIKAMU, Hanpukaazg, meranamia CH;— NH,, meTunmeran-
amin (CH;), — NH, numerunmeranamin (CH;); —N. ¥V Bcix aminis, noxi6uo 10
aMOHiaKy, B aroma HiTporeny € BiJibHa eJIeKTPOHHA I1apa.

NH, NH,— NH, (CH;),— NH (CH,);— N
3aBAAKHU BiJIbHIN eJIEKTPOHHI mapi aMiHM BCTyHalOTh y peakilii 3 BOJIOIO
1 KUCJIOTaMHU.

Fl

(-. FpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



. AmiHu — mHiTporeHoBmicHi opramiuHi peuoBWHU, HMOXigHI aMoOHiaky, '
MOJIEKYJIU AKUX CKJIQJAIOTHCS 3 BYIJIEBOLHEBOTO BAJUIIKY 1 XapakKTe-
. puctuuHOoi aminorpynu —NH,.

¥ pasi HasAgBHOCTI B MOJIEKYJIi aMiHY IBOX BYTIJIeBOJIHEBUX 3aJINIIKIB, ¥ CKJIa-
[Ii XapaKTepUCTUYHOI IPYIIN 3AJIUIITAETHCSA OquH aToM [inporeny. Ko ByTIe-
BOOHEBUX 3AJIUIIKIB TPU, TO I'igporeH y XapaKTepUCTUYHIN Ipyni BigcyTHiHA.

KJACU®PIKAIIIL 1 3ATAJIBHI ®OPMYJIU AMIHIB. BanemxHo Bix
npupodu 6yne600He8UX 3AMICHUKIE PO3PIBHAIOTH HAcUYeHi aminu (aMiHOTDY-
I1a CIIOJIyYeHa i3 3aJIMIIKOM aJIKkaHy) i apomamuyni aminu (aMiHorpymna crmo-
JydeHa i3 3aJIUNIKOM apeHy), HallpUKJIaI:

CeH,, CsH,;— NH, CsH; CeH.— NH,
TeKcaH reKcaHaMiH OeHzeH deHiTaMin
(HacuyeHUI aMiH) (apoMaTUYHUI aMiH)

KinbKkicTh ByrJIeBOZHEBUX SaJUIIKIB y MOJEKYJIi CIOYKUTL IIe Of-
Hiero KigacupiKamiiiHOIO XapaKTEPUCTUKOI aMiHiIB, 3a AKOIO 1X HOAiIAIOTH
Ha nepeuHHi, BMOPUHHI 11l mpemuHHi:

R R
N\ N\
/N—H R'—/N
R—NH, R’ R”
NePBUHHUYN aMiH BTOPUHHUY aMiH TPEeTUHHUU aMiH

3o0paxkeHi (opmMyaH € 3araJbHUMU (POPMYyJIaMU HACUUYEHUX aMiHiB.

HOMEHRKJIATYPA HACHYEHHUX ITEPBUHHHUX AMIHIB, IBOMEPISI.
3a cucTeMaTUYHOI HOMEHKJIATYPOIO Ha3Ba aMiHy CKJIAJAaEThCA 3 OJHOTO CJIO-
Ba. BoHO moumHaeTHCA 3 TOBHOI HA3BM BiIIOBiAHOTO aJIKaHY, a 0 Hel T01aeTh-
cdA Ha3Ba KJiacy CIIOJNYK «aMiH» . Hampukian:

CH,NH, — meranawmin;

CH,CH,NH, — eranawmis.

M Toro mo6 Ha3BaTU HACUYEHUN TIEPBUHHUI aMiH 3 PO3TATY KE€HUM BYT-
JIeBOJTHEBUM 3aMiCHUKOM, JOTPUMYIOTHCA TAKUX IMPABHJI.

1. OOuparoTh royioBHHI (HAWZOBINMI) KapOOHOBHUU JIAHIIIOT, y SKOMY
onuH 3 aToMiB Kapbony cmosiyueHunii 3 aMiHOIpyIIoro.

2. HymepyioTh TOJOBHUU JAHITIOT 3a MPUHIIUIIOM HAaWMEHIIIOTO JOKaHTa
aMiHOTPYyIIH.

3. 3’sACcOBYIOTH HasABHICTH Y T'OJIOBHOMY JIAHITIO31 BYTJIEBOAHEBUX 3aMic-
HUKIB i IX Ha3BU.

4. CrJiagaloTh Ha3BY PEUYOBMHU B TaKiii MOCiJOBHOCTI:

» Ha3WBaKOTh B aji)aBiTHOMY IOPAIKY BYIrJIeBOAHEeBi samicHuku (y pasi
iX HAsgBHOCTi B TOJIOBHOMY JIAHIIO31i), YKa3yOUHn epe]; Ha3BaMM iX JIOKAHTH,
AK1 BUinATh gedicamu. o 0JHAKOBUX 3aMICHUKIB y»KMBaIOTh MHOKUHHI
npedikcu gu-, Tpu-, TETPA-;

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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» HaA3WBAIOTh AJIKAH I'OJOBHOIO JIAHITIOTA;
» 1icJsa Ha3BU I'OJIOBHOIO JIAHITIOTA 3aIlMCYIOTh, BUAIIAIOUN 3 000X OOKiB
nedicaMu, JOKAHT aMiHOTPYIIU;
» IOmAalTh Ha3BY KJACY IIUX CIOJYK — «aMiH».
Hamnpukiaazx, 3a cucTeMaTHYHOI0 HOMEHKJIATYPOIO aMiH 31 CTPYKTYPHOIO
dopmyJI010
CH,
6 5 | 4 3 2 1
CH,—CH,—CH — (|JH —CH,— CH,— NH,
CH,—CH,
Mae€ Ha3By 3-eTHJI-4-MeTUJITeKcaH-1-aMiH.

TLOVLPM(OW U{‘)Y TR = - < - - = - ccecetesstesstenstacstaecraastaasaaonanans :

1. OnaHyiiTe NpaBmnia HOMEHKIATYPU HACUHEHMX MEPBUHHIX aMiHIB, CKOPUCTaB- -
LUMCb PO3rAISHYTOIO BULLLE CTPYKTYPHOIO (pOPMYIIOI0 aMiHy Ta MOro Ha3Bolo.
2. HasBiTb amiH, (popmMyna 9koro:

S
CH,— (le —CH— (|:H — CH,— CH — NH,.
C,H, CH,— CH,

3. Cknagite dopmyny 4,5-anmeTnn-3-nponifokTaH-2-amiHy.

BropunHi i TpeTHHHI aMiHM cUMeTPUYHOI Oy0BY IIPUMAHATO HAa3UBATH TaAK:

CH;, —NH — CH; — meTunmMeTaHaMiH;
CH,—NH — C,H, — meTuneranamisn;
CH,— I\|I — CH; — numeTunmeTanamis.

CH,

ISOMEPISAI HACUYEHUX ITEPBUHHUX AMIHIB. Sk Bu B3ke 3p0o3yMi-
JI1 3 BUKOHAHUX y I'PYIi 3aBaHb, HOMEHKJIATYpPA [UX CIIOJYK 3aJIE}KUTH Bif
OyIoBU KapOOHOBOIO JIAHI[IOTa Ta MiCIld PO3TAIIyBaAHHA aMiHOTPYIXU. 3aKOHO-
MipHO, IIT0 aMiHK MAaIOTh O0iJIbIIle i30MepiB, HixK
BigmoBimui im ankamu. Hanpukiaan, y Oyramy
OJlVH iBoMep, y OyTaHAMiHYy — TPH.

Cknagitb CamMoCTINHO popmMynn
i30MEpPHMX aMiHiB OyTaHaMiHy.

[}5

DISUYHI BJIIACTUBOCTI JEAKMNX AMIHIB. 3a 3BuUualiHUX yMOB
MeTaHaMiH, MeTHJIMeTaHaMiH 1 JuMeTHJIIMeTaHaMiH — Trasu i3 3amaxoM
amMoHiary. Aminm 3 ymicrom atomis Kapborny C, — C;; — piguHm i3 3amaxom
oceJIefIio, pellTa — TBepAi peuoBuHI 6e3 3amaxy.

XIMIYHI BJIACTHBOCTI HACUYEHHUX AMIHIB HA ITPUKJIAII
METAHAMIHY.

1. Topinaa amiHiB. AMiHM 3rOpalOTh y IOBITPi 3 yTBOPEHHSAM asoTy,
kap6ou(IV) okcuny Ta Bogu:

4CH,NH, + 90, — 4CO, + 10H,0 + 2N,

{ __Flpaso Ansi 6e30nnaTHOrO Po3MiLLEHHS MiAPYYHUKa B Mepexi IHTepHeT Mae
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2. Bsaemopia 3 Bomoro. IlogioHO M0 aMoOHiaKy, PO3UMHHI y BoAi aMiHM
BUABJAIOTh 0CHOBHI BiactusBocti. Tak, mix yac peakmii 3 Bojoio [0 aMiHy
npueaHyeThcsa npoToH H' i BuBinbHIoeThea aHion OH™, yrBopenuii yHacaigok
eJeKTpoJiTuuHol mucorriamii Boxu. Ile BimOyBaeTbcsi 3a pPaxyHOK BijabHOI
eJIeKTPOoHHOI napu aroma HiTtporeny:

H
CH,NH, + HOH & [CH,NH,]' + OH-
MeTaHaMiH KaTioH MeTaHaMOHiiO

BapTo 3a3HaunTu, 110 MeTaHAMIH € CUJIBHIIIIOI0 OCHOBOIO, HisK aMOHIM Tif-
poxcun NH,OH. I B ibomMy pasi miATBepI:Ky€eThCA MOJIOKEHHA Teopil 0ymoBu
OPTaHiUYHMX CIOJYK HIPO B3AEMHUI BIIJIMB ATOMIB i TPy aTOMiB y MOJIEKYJIi.

3. Baaemomia 3 xIopuaHOI0 KuciaoToro. I1s B3aeMoia Tako:k 6asyeThess Ha
IpHeIHAHHI IIPOTOHY BiJ KMCJIOTH A0 BiJILHOI ITapu e1eKTPoHiB aroma HiTporemny:

CH,— NH, + H'Cl- - [CH,— NH,] CI-
MeTaHaMOHIH XJIOPUL

MeTraHaMOHiN XJIOPUI HAJIEKUTD IO COJIEH.

Bogni posuuHu aMiHiB MicTATH y HaAJIUINIKY Tigpokcumg-anionm OH™ i '

MaTh JIyJKHE cepefoBuile. 3aBAAKH I[bOMY Ta 3ZATHOCTI yTBOPIO-
BaTH COJIi 3 HEOPraHiyHMMM KHCJOTAMHU iX HA3MBAIOTh OPraHiYHUMU
OCHOBaMM.

BiacTuBocTi aMiHiB AK OCHOB 3aJIe;KaTh BiJ IPUPOSU BYTJIEBOIHEBOTO 3a-
anmkry. Hacuyeni mepBuHHI aMiHM — HaNCHUJIBHIIIL OCHOBY cepel aMiHiB.

AHIJITH, ABO ®EHIJIAMIH. Ile apoMaTUYHuil aMiH 3 MOJEKYJIAPHOIO
dopmyaoro C;H.NH,,.

HMoro HasuBaoTh (peHimaMin 3a HasBolo 3amicHuka —CgH,.
MonexkynspHa Gopmyia 1iei peuoBuHU BKa3ye Ha Te, IO aMi-
HOTpYyIIa cIoJiyueHa 3 aroMoM KapO6oHy OeH3eHOBOr0o KinbIlsa (y
OemseHi BigbOyacsa samina ogHoro aroma I'izporeny ma ogHoBa-
JIEHTHY aMiHOTPYyIIy).

Amninin (man. 34) — Ge36apBHA (TeMHie Ha CBiTJIi I y TTOBi-
Tpi) oxiicTa peuoBmHa, IO BAKKO PO3UMHSETHCSI y BOMi, Ma€
cuenudiunuit 3anax. [lapu anininy orpyiiHi.

NH,

f %
t auiain

o e

& g
| Aas 3

AHiniH
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XIMIYHI BJIACTUBOCTI AHIJITHY . IlopiBHAHO 3 MeTaHaAMiHOM aHiIiH
Iysxe c1a0Ka OCHOBA, IO He Ji€ Ha iHAUKaTOPH.

s aHiginy xapakTepHi Bl rpynu peakIliii: 3a y4acTio aMiHOTpyu (IIpu-
kaaz 1) i 3a yuacTio 6eH3eHOBOTO KinbIlsa (TpuKIaz 2).

1. Baaemognisa aHiJIiHY 3 XJIOPHMIHOIO KMCJIOTOIO.

CH,—NH, + HClI —» [CH,—NH;]* + CI°
deHiTaMOHI XJIOPUL

2. Bsaemoqmia animiny 3 6poMmHOI0 Bogoro. Bam Bimomo, 1110 GeH3eH He pea-
rye 3 OpoMHOIO BoIoI0. AJle mogi0HO 10 (heHOIY aHiJiH 3a yuacTio 6€H3€HOBO-
IO KiJIBbIIA BCTYIIA€ B PEaKI[il0 3aMiIlleHHsA 3 OPOMHOIO BOJ0I0, BHACIITOK YOTO
yTBOpIioeTheA 2,4,6-Tpudbpomoaninain (2,4,6-tpudpomodeHiiamMin) — KOBTY-
BaTo-0inmit ocan: (maj. 35).

aHigin OpoMHAa Bojaa 2,4,6-TpubpomMoaHigin

IntocTpauis B3aemogii aHiniHy 3 6poOMHOI0 BOAOIO

3amimiennsa [Nigporeny 6eH3eHOBOTO KiJIBIIS B TPHLOX MHOJIOKEHHAX € pe-
3yJILTATOM BILIMBY aMiHOTPYIIX Ha OeH3eHOBe KijbIle.

JOBYBAHHSA AHIJITHY. ¥V IpoMHCJIOBOCTiI aHiIiH J00yBalOTh BimHOB-
aeHHAM HiTpobenzeny CH, — NO, 3a 1omoMoroo BOAHIO Y IPUCYTHOCTI HiKe-
JIeBOT'O UM MiJTHOTO KaTaJIidaTopiB 3a HarpiBaHHA:

KaTaJjisarop, t°C

C6H5_ N02 + 3H2 CGH5 - NH2 + 2H20
Hitpobensen 1o0yBaioTh 3 6erseny. Huxue HaBeIeHO cXeMy X IIEPETBO-
PeHb:
NH, NO, NH,
HNO, (xo0HI1.) [H,] s
H,SO, (xoui. F
OeHseH HiTpoOeH3eH aHlTiH

|
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3ACTOCYBAHHA AHIJIHY. Ilomax 150
POKiB aHisiH BUPOOJSAIOTH y BEJMUKiil KiTbKOCTi,
TOMY IO I PEYOBMHA — OCHOBa CUHTE3y aHi-
JiHOBUX OapBHUKIB, AKi BUKOPUCTOBYIOTH IJIs
¢dapOyBaHHA TKAHMH Y PisHiI sCKpaBi KoJabopu
(man. 36).

AmnininoBi 6apBHUKM MOKHA IPUIA0ATH Y BU-
TJIA1 TIOPOIKY abo pigmHM i 3a MOTPeOU BUKO-
pucTaTé B JOMAIITHiX yMOBaX.

Boguouac y pasi nmepeBuUIleHHA AOIYCTHUMUX AHINIHOBI 6APBHMKY
HODPM BUKOPUCTaHHS, BILIUB aHiJiHYy Ta HOTO IIO-

XITHUX OIS JOBKiJIJIA HeraTUBHUIM.

AniniH — cupoBUHA AJA CUHTE3Y JiKiB, HAIPUKJIAL CTPENTOIUIY, SKUIHA
Mae eeKTUBHY aHTUMiKPOOHY Aito; pyHrinumaie (mpemapatiB s 60poTs0u 3
rpuOKOBUMHU 3aXBOPIOBAHHSIMY POCJIMH) Ta iH.

Cwmueao npo oenobue ‘:b

v/ AMiHK — noxiaHi aMoHiaky, y Monekynax skux atomu FigporeHy samilleHi Byr-
NIEBOAHEBUMU 3aNMLLKAMW.

v/ AmiHorpyna NH, — xapakTepucTuyHa rpyrna amiHis.

v/ 3anexHo Big 3amMiCcHMKa aMiHn GyBalOTb HACUYEHNMI i1 aPOMAaTUYHMU, a Bif,
KiNbKOCTi 3aMilleHnX B amoHiaui atomis NaporeHy — nepBUHHI, BTOPUHHI 1
TPETUHHI.

v/ BO[Hi pO34MHM aMiHiB MaIOTb JTY>KHY PeakL;iio i B3aEMOLI0Tb 3 HEOPraHiYHUMMU
kncnotamm. Hepes ue ix Lwe Ha3mBaTb OPraHiYHMMM OCHOBaMW.

v/ AHiNiH — apomaTtnyHuii amiH. B3aemMHuit BnivMB GEH3EHOBOro KifibLa M
aMiHOrpynu BUSIBIIETLCS B TOMY, WO LS pe4yoBMHA B3aEMOLIE 3 OPOMHOLIO
BOJOI0, BioOYyBaETLCA 3aMiLLLEHHAM TPbOX aTOMiB [gporeHy 3 yTBOPEHHSAM
2,4,6-TpnbpoModeHinaminy.

v/ AHINiH y BENIMKKX KiNbKOCTSAX BUPOONSIOTh 3 HITPOGEH3EHY (MOro 0AEepPXYI0Th
3 BEH3€EHY) 1 BUKOPUCTOBYIOTb Y BUPOOHULTBI 6apBHUKIB, likapCbknx 3ac006iB
TOLLLO.

Zuwaemo, posymiemo

m HasBiTb xapakTepnCTU4Hy rpyny i HaBeaiTb NpUKIaan amMmiHis.
a HasBiTb 3arasnbHi popmMynm amiHis.
E’ Aki knacudikauii amiHiB Bam Bigomi? LLLO noknaaeHo B OCHOBY KOXHOI 3 HUX?

‘, ¢Ika BiAMIHHICTb ICHYE MiX MNEPBUHHUMW, BTOPUHHUMU, TPETUHHUMW HACUYEHUMU ¢
apoMaTUYHUMKU aMiHaMmn?

m Mpo sKi xiMi4Hi BNaCTUBOCTI METaHaMIHY I aHiniHy BX Ai3Hanncb?
‘.’ 9k ,oOyBalOTh aHiNiH? [le Moro BUKOPUCTOBYIOTL?

137)
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“ Cknagjitb CTPyKTYpHY dopmyny 3-eTnn-2,4-AMMeTunrenTaH- 1-aminy.
a YcTaHoBITh BiAMNOBIAHICTE MiXXK GOPMYSIO Ta PEYOBUHOLO.

bopmyna PeyoBuHa
1C,H,OH A HiTpOGEeH3eH
2 C,H,NH, B aHiniH
3 C.Hg B ¢deHon
4 C,H,NO, I 6eH3eH
A copbit
8 Cfnap,in PIBHAHHA peakLii eTaHaMiHy i3 XT0PUAHOI0 KMCNOTOK. Ha3BiTb NPOAyKT peak-

i
O6uMCNiTb, Ky MAcCy aHiniHy MOXHa 0epXXaTu BiGHOBJIEHHSM HITPOOBEH3EHY KiNbKiCTIO
pPevyoBUHN 4 MOJb.

O6uncnitTb 06’eM BYrnekncnioro rady Ta a3oTy, L0 YTBOPSATLCS BHACAIAOK CrastoBaHHS
eTaHaMiHy B KMCHi 06’eMomM 33,6 11 (H.y.).

AMIHOKMCAOTM.
< 8247 [enmmam

IHpopMaLiliHa AOBiAKA

#. HiTporeH HanexuTb 00 eNeMeHTIB-OpraHoreHis, BiH BXOOUTb [0 CKiaay aMiHOKUCIOT,
OinkiB, HyKJIEIHOBUX KMCIOT.

#. AmdoTepHa cnonyka — Lie Crosyka, ka 3gaTHa pearysaTi i 9K KUCoTa, | 9K OCHOBa
(3anexuTb Big, 4pYroro peareHTy).

#. Y HeopraHiyHii xiMil amboTepHi BNaCTUBOCTI MaloTb antoMiHil rigpokcua Al(OH),, LmMHK
rigpokcunp, Zn(OH),, nnombym(ll) rippokcng Pb(OH),, xpom(lll) rigpokcnp, Cr(OH),
Ta OesKi iHLwi.

A Tigpokcuam, Wo BUABNSIOTL aM¢pOTEPHI BNACTUBOCTI, 06’€OHYIOTh Y rpyny amdOTepHUX
rigpokcuais. Mixx agoma amboTepHUMM rigpoKcaamMu B3aeMoais He BinOyBaeTbLCS.

CRJIALIBYJIOBA MOJIEKYJI AMIHOKHNCJIOT. 3 MmosieKyJIsapHOI hop-
myan aminoeranoBoi xkuciaoru C,H,O,N moxkna pismaTuca juiiie Ipo Kijb-
KicHuil Ta aricHuil cKJang ii MoJeKyJ i 3poOuTH BUCHOBOK, IO Ile HiTpore-
HOBMicHa opraHiuHa cmoayka. MojeKyaapHuMu GopMyJIaMu aMiHOKUCJIOT
KOPHUCTYIOTHCA PiAKO.

Hassa kiyacy amiHOKMCIOT BifoOpaskae HaABHICTH Y MOJIEKYJIi PEUYOBUH
amimorpynu NH, (xapaxTepucTudYHa I'pyna aMiHiB) i KapOOKCHIBHOI Ipynu
(xapaxkTepucTuyHa rpyna Kap6oHoBux Kuciaor). HamiBcTpykTypHa hopmya
aminoeranoBoi Kucaotu NH, — CH, — COOH miagTBepaKye 11e.

{ _Flpago ans 6e3onnaTHoOro posMmilLeHHst NiapyYHUKa B Mepesi IHTepHeT Mae
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ITomoB:kyioun KapOOHOBUIH JIAHIIOT TAa POSMIIIYIOUN aMiHOTPYIIY Oijld pis-

Hux aromiB Kap6omy abo sammcyiooun KiJbKa aMiHOTPYH 4i KapOOKCHJIBLHUX
TPy, gicranemo GopMyJIr PisHUX aMiHOKHMCJIOT. ¥ Ipupoai ix icuye mouaz 100.

AMIiHOKHCIOTH — IIe OpTaHiuHi KMCJIOTH, IO MICTATh OLHY U Rimﬂ{a"
aminorpyn. HaaBricTs y MosieKysnax aminokucsaoT aminorpynu —NH,

Ta KapooxcuiabHOI rpynu —COOH Bu3Hauae iXHi BJIaCTUBOCTI K aMiHiB

i Kucyor. 3arajbHa HAliBCTPYKTYpPHA (hOPMYJIa aMiHOKHUCJIIOT:

NH,— (CH,), — COOH.

ITo6yyemMo roMOJIOTiUHUY PAS MOHOAMiIHOKAPOOHOBUX KMCJIOT — IOXif-

HUX HAaCMUYEHUX OJHOOCHOBHUX KapOOHOBUX KucJjoT (Tabua. 12).

Tabnuusa 12

KapGoHoBa

AmMiHOKucnora HaniecTpykTtypHa popmMmyna aMmiHOKMCIIOTHU
KNCNOTa PYKTypHa ¢popmy

EtaHoBa AmiHoeTaHoBa NH,— CH,— COOH

MponaHosa |AmiHonponarosa | NH,— CH,— CH,— COOH a6o

NH,— (CH,),— COOH

ByTtaHoBa AwminoGyTtaHoea | NH,— CH,— CH,— CH,— COOH aGo

NH,— (CH,),— COOH

MNeHtaHoBa |AmiHoneHTaHosa |NH,— CH,— CH,— CH,— CH,— COOH a6o

NH,— (CH,),— COOH

lekcaHosa |AwmiHorekcaHosa |NH,— CH,— CH,— CH,— CH,— CH,— COOH

a60o NH,— (CH,).— COOH

CTpyKTypHi opMyiu aMiHOKHKCIOT ¥ TabauIli 12 cKIageHo TAKUM YNHOM,

110 aMiHOTpyHa po3MillleHa Ha IPOTUIEKHOMY BiJf KapOOKCUILHOI IPynu KiH-
i amiriora aromis Kapoomy. Ajie Boma Mo2ke OyTH i1 011 iHIIIMX HOT0 aTOMiB.
IITo moBIIMM € JIAHITIOT, TO O1JIbIIIe MOKJIMBUX MOJ0KEHD B aMminorpynu. I1o Toro
JK, caM KapOOHOBMII JIAHITIOT OyBa€ He JIUIIe JiHIHHNM, a i1 po3raay KeHUM.

3a3HAYEHO MOJIOXKEHHA aMiHOT'PYIIN, TOMY KO- (L
JKeH 3 Bac MOJKe 3a Ha3BOIO «aMiHOIIEHTaHOBA

Y rabauni 12 y HasBax aMiHOKHUCJIOT He Monpavioiite 3 Tabauuelo 12

i nepekoHamnTecs, WO BCi ami-
HOKMUCNOTWU Ha3BaHi 3 [opa-

ik

-J—'J

KHCJIOTa» CKJACTH ITje YoTupu popmyan. Och BaHHAM Mpedikcy «amiHo» Ao

YOMY BaKJIMBO 3HATH i1 BUKOPUCTOBYBATHU CUC-
TEMAaTUYHY HOMEHKJIATYPY aMiHOKMCJIIOT.

Ha3BW BigNoBigHOI KapPOOHOBOT
Kncnotu. HaBegitb BnacHi npu-
Knagw.

CUCTEMATHNYHA HOMEHRJATYPA AMIHOKHUCJIOT. B aminoera-

HOBill KMCJIOTi HeMae TOTpeOU BKa3yBaTU JIOKAHT aMiHOTDPYIU, TOMY IO BYT-
JIeBOJHEeBUIl 3a/IUIIOK Mae Jjuiile ogud atrom Kapbony. ITounuaoun 3 amiHo-
IIPOTIAHOBOI KUCJIOTH, 3 ABJIAIOTHCA i30Mepu — aMiHOTPYyIla MOJKe PO3Talllo-
ByBaTucCh 0ijs pisaux aromiB Kapbomy. II[o6 nmpaBuibHO Ha3BaTH PEUOBUHU,
3HAMO0IATHLCA HaBeIeHi HKUe IMIPaBUJia CUCTeMaTHUYHOl HOMEHKJJIATyPH ami-
HOKWUCJIOT.
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1. OOuparoTh roJOBHUI JAHIIOT KUCJIOTH, HOT0 HyMepaIlilo po3moUMrHA-
10Thb 3 aToMa Kapbony KapboxkcuiabHol rpynu. (HasBHi B KapO0HOBOMY JIAHITIO-
3i ByrJIeBOOHEBi 3aMiCHMKY Ha IOPAJOK HyMepallii JaHI[(ora He BIJIMBAIOTh. )

2. VY HasBi peuoBmHU mepen mpedikcoM «aMiHO» 3aIUCYIOTH JIOKAHT (JI0-
KaHTH) aMiHOrpynu (aMiHOTDPYI, AKIIO iX KiabKa).

3. CrJiamatouyu Ha3By aMiHOKMCJIOTH, BYTJIEBOJHEBI 3aJUINTKKU Ta aMiHO-
rpyIy Ha3WBAOTh B aJI(DaBiTHOMY MOPSIIKY.

Poszenanemo npuraadu.
IIpurnad 1. CtpykTypHi (hopMyJiu il HA3BU 32 CUCTEMATUIHOIO HOMEHKJIA-
TYPOIO i30MepiB aMiHOIIPOIaHOBOI KUCJIOTHU.

C;)Hz— CH,—COOH CH,— (|3H —COOH

NH, NH,
3-amiHOTIpOoIaHOBA  2-aMiHOTpPOIaHOBA
KHCJI0Ta KHCJIOTa

IIpurnad 2. CtpykTypHI opMyIn I HA3BM aMiHOKUCJIOT 3 POSTATYKEeHIM
KapOOHOBUM JIAHITIOTOM.

CH, CH,
3 [2 "1 3 |2 1
CH,— (ll —COOH (|3H2— CH—COOH
NH, NH,
2-aMiHO-2-MeTHUJIIPOIIaHOBA 3-aMiHO-2-MeTHUIIIPOIIaHOBA
KHCJI0Ta KHCJIOTa

~ AMIHOKHMCIOTaM BJIACTHUBA i30Mepis KapOOHOBOIO JIAHIIOrA I 1somepm 3
MMOJIOYKEHHS aMiHOI'DYIIN.

AM®OTEPHI BJACTHUBOCTI AMIHOETAHOBOI KUCJIOTU. Hasg-
HiCTh BOX IPOTUJIEKHUX 32 BJACTUBOCTAMY XaPAKTEPUCTUUYHUX I'PYH 3YMOB-
Jgtoe amdoTepHi BracTuBoCTi aminokucyaoT. OT:Ke, BOHU B3a€MOJIIOTh i 3 KHC-
JoTaMu, i 3 JyraMu.

1. Bsaemogia 3 kucaoramu. Peakitisa Big0yBaeTbcs 3a y4acTIO aMiHOTPYIIH,
YTBOPIOETHCA CiJIb XJTOPUAHOI KUCIOTH:

NH,— CH,— COOH + HC1 > [NH,— CH,— COOH]" Cl~
TJIITUHIT XJIOPUI

2. Bzaemogia 3 xyramu. Peakitia BigOyBaeTbcs 3a y4acTiO KapOOKCUIBLHOL
rpyIu:
NH,— CH,— COOH + NaOH - NH, — CH, — COONa + H,0
HaTpi#l amiHOEeTaHOAT

140
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. 3aBASKY HAABHOCTI IBOX PiSHUX XaPaKTEPUCTUUHUX I'PYIT aMiHOKMCJIIO- '
TH B3a€MOJIIOThH 3 JIyTaMU Ta KUCJIOTaMU, TOOTO BUABJIAIOTH aM(pOTepHi

‘. BJIACTHBOCTI.

3. Braemopiss aMiHOKHCIIOT Misk c00010.

Ha Bigminy Bix am(poTepHUX HEOPTraHIUHUX CHOJIYK, aMiHOKMCJIOTHU B3a€MO-
IifoTh Mixk coboio. BigOyBaeThesa peakilis Mik aMiHOTPYIIOIO OAHi€l MOJIEKYJIH
¥ KapOOKCUJIBHOIO IPYIIO0 iHImoi. IIpy 1boMy BigIIeII0eTHCA MOJIEKYJIa BOOU.
IIpogyKT peakiiii Mae 3arajabHy Ha3By aAunenTtun. Po3riigaHeMo Iie Ha TPUKJIAL1
aMiHoeTaHOBOI KMCJIOTH (TUIIUHY) ¥ 2-aMiHOIIPOIIaHOBOI KUCJIOTH (aJIaHiHY).

i 0 P
HZN—CHZ*C*OH+H*N*C|JH—COOH—>H2N—CH2*C*N*CliH—COOH + H,0
CH, CH;,
TJILITUH aJIaHiH TIIinuiajdalin
(mumenTum)

YTBOpEeHHS TUIIENTUIIB iJTI0OCTPYE cXeMa Ha MaJIIOHKY 37:

amimorkwuciora 1 amMiHokwuciora 2
0w M W oM
+
H H
R R
H H
HenTUuIHA #’
rpymna
\ g )
H
1
. +
H 1 H
R
H H
R
JUTEIITUL BOZA

Cxema YTBOPEHHA annentunay

: 3B’A30K MiK aMiHOKMCJIOTAMM 3AiJCHIOETHCSI 3a paXyHOK —C— N —
© TPYyIH, AKY Ha3UBAIOTh NENMuUOHOI0 ZpYnomw.

3 HaBeIeHOT0 BUIIIE PiBHAHHA 0aUMMO, 110 AUIEIITHI II[e MiCTUTh BiJIbHi aMi-
HO- Ta KapOOKCHUJILHY I'PYIIX i1 MOXKe pearyBaTh 3 HOBOIO AMiHOKMCJIOTOIO 3 yTBO-
PEHHAM TPUHEINTURY, AKUIH Jaji MOJKe IIePEeTBOPUTUCH Ha TeTPaleTum, i T. 1.
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~ 0-aMiHOKHCJIOTH — Ile aMiHOKMCJIOTH, ¥ MOJIEKYJIaX AKUX aMiHOrpyma
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IToxi6oua B3aeMozisa BimOyBaeThCA MidK PisHUMU aMiHOKICJIOTaMU, 30KpeMa i
O-aMiHOKUCJOMAMU il Yac YTBOPEHHA OiIKiB.
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posaTalroBaHa6ijidcycifHBOT0 3 KapOOKCHUIbHOIO IpyIioo aroma Kapoony.
Hanpukiazn, 2-aminonponanosa kuciaota (anarin) CH,—CH —COOH

NH,

L A

Mae IIe Ha3BY O.-aMiHONIPOIIaHOBA KMCJIOTA.

R R R I R R I I R I I I I R R R I

a-Aminokucioru (imopmarriio mpo HuX HaBemeHo Ha « CTopiHIli epyauTa»)
€ MOHOMepaMu 0iJIKOBUX MOJIEKYJI. AMiHoeTaHOBAa KHcJjoTa (TJIiIuH) — OJHAa 3
Hux. lle kpucraniuna, 6i710r0 KOJaBOPY, [0Ope PO3UYMHHA Y BOJI1 Ta COJIOAKA HaA
cMak peuoBuHa (MaJj. 38).

Sl iy supedinn g

& TN
Pagct doos N LD T

L ATy BT T e [ ]

AmiHoeTaHOBa KMCnoTa (rAilmH) i Nikn Ha I OCHOBI

Cwwueao wpo ocxobre

v/ AMIHOKNCIOTU — MOXiaHI KaPOOHOBUX KUCOT, Y BYrNEBOAHEBOMY 3aSINLLIKY
AKMX 0auH abo Kinbka atomis MigporeHy 3amilLleHi Ha amiHorpynu.

v/ |30Mepis aMiHOKMCNOT NOB’A3aHa 3 NMOMOXEHHAM amiHOrpynuv y ByriesoaHe-
BOMY 3aJ/IMLLKY Ta i3OMEPIEI0 BYr1IEBOOHEBOI0 3a/INLLKY.

v/ AMIHOKMCIIOTU, 9K aM@pOTEPHi CroykM, B3aEMOIIOTb 3 KUC/IOTaMU 3 YTBO-
peHHaM coneri 3a rpynoto —NH, (0OCHOBHI BNacTUBOCTI) Ta 3 lyramu, yTBOpPIO-
toum coni 3a rpynoto —COOH (KMCNOTHI BNAaCTMBOCTI).

v/ Mentnay — npoayKT1 B3aEMOZi aMiHOKMCIOT MiX COGOIO.

;.' vaopi.l-«m epyguma
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Ona amMiHOKMCNOT, AKi BXOOATb A0 cknany OinkiB, Han4yacTille BUKOPUCTOBYIOTb
TpuBianbHi (icTOpUYHI) Ha3ewn. Huxxye HaBeaeHi GopMynu Ta Ha3BM AEeFKNX HANBaXIIN-
BiLLIMX aMiHOKUCNOT, BUAiNEeHuX 3 6inkis.
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(|3H2— COOH HSCH,— (|3H — COOH o
NH, NH,
TJILITH MUCTelH

CH,— (lJH — COOH HOOC —CH, — (|JH — COOH

NH, NH,

aJaHiH acrapariHoBa KHUCJIOTa
(CH,),CH — (|3H — COOH H,N —(CH,),— (|3H — COOH

NH, NH,
BaJIiH JizuH

(CH;),CH —CH,— CIH —COOH

CH,— C|JH —COOH

NH, NH,
JeUTInH deninamanin
HO —CH,— (|3H —COOH HO CH,— (|3H —COOH
NH, NH,
cepuH TUPOSUH

Ak 6aunTe, aMiHOKMCNOTM MOXYTb MICTUTK SIK MO OAHIN, TakK i Mo Kinbka Kapbok-
CUJIbHMX Ta aMiHOIPyn, a TakoX Aeski iHWwi rpynn, Hanpuknag, —OH, — SH.

TpuBianbHi Ha3BM aMiHOKMCIOT HalyacTile BKa3yloTb Ha iX 0co6MBi BNACTUBOCTI
abo Ha mxepeno BuaineHHs. Tak, neplia aMiHOKUcNoTa — riyuH, abo Ak i iHoaj Ha-
31Bal0Tb r/1ikokos (rpeu,. glycys — cononkui, colla — knei), gictana Ha3By 4epes CBii
conoakuii cmak. Lucrein (rpeuw,. kystis — Mixyp) 6yno BUAiNeHoO 3 yTBOPEHUX Y CEYO-
BOMY MiXypi KAMEHIB.

Znaemo, posymiemo

u HasBiTb 3aranbHi GOpMySn Ta xapakTePUCTUYHI FPYNY aMiIHOKMUCIIOT, HaBEeLiTb NpuKna-
O UnX Cronyk.

a 9K cknagalTb Ha3BM aMiHOKMCNOT 32 CUCTEMATUYHOIO HOMEHKNATYPOIO?

a YoMy aMiHOKMCNOTU Ha3nBaTb aMPOTEPHNMM OPraHiyHMMM cnoslykamm?

g’ MoscHITb 0cO6MMBOCTI aMdOTEPHUX BNACTUBOCTEN aMiHOKUCIIOT NOPIBHSAHO 3 BNacTu-
BOCTSIMU aMbOTEPHUX MaPOKCHAIB.

m LLlo BM AisHanmcsa npo yTBOPEHHS i cknag, nenTuaHol rpynu, it posnb y CUHTE3I BinkiB?

“ YKaxiTb Ha3BM PEYOBWH, SKi B3AEMOLIIOTb 3 HATPIN rAPOKCUO0M.
A eTtaHanb B meTtaHaMmiH
B amiHoeTaHOBa kucnota I nponaHoBa kmncnota

B Cknapjitb PiBHAHHS peakuii yTBOPEHHS TpUnenTuay aMiHoeTaHOBOI KNCTOTU.

t 143
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OBYNCHITb KiNbKICTb PEYOBMHN aMiHOETAHOBOI KUC/OTK, L0 Npopearysana 3 yTBOpeH-
HAM gunenTtuay i Boam macoto 90 r.

a Cknagjitb piBHAHHS B3aeMofii aMiHOeTaHOBOI KMCIOTY 3: a) Kasi rigpokcmnaom; 6) xno-
PUAHOIO KUCNOTO0. Y koMY BUnaaky mMaca no0ytoi coni 6yae 6inbLuoto: a) BHACHiAoK
B32EMO/ji aMiHOETaHOBOI KMCNOTM 3 PO34MHOM Kanin rigpokcuay macoto 200 r i maco-
BOtO YacTkoto nyry 11,2 %; 6) BHACnigoK B3aEMO/ii aMiHOETaHOBOI KUCJIOTU 3 XITOpUa-
HO Kncnototo macoto 100 r i MacoBOO 4acTKO rigporeH xnopuay 7,3 %?

§25Y) bBia

Binkwm Hajme:xaTb 10 IPUPOSHUX TOJiMepiB, MOHOMepaMU AKUX € O.-aMiHO-
KHCJOTU. BiIKM TTOTPANISAIOTh B OPraHidM pasoM 3 iXKelo, OiIbIIiCTh i3 HUX, ¥
pasi HecTaui, MOKYTh CHUHTE3yBATHCh B OpraHisami. AJje feAKi aMiHOKMCIOTH Op-
TaHi3M JIIOJUHY CUHTEe3yBaTU He MOYKe. BOHV MOTPAIISAIOTh ¥ il opranism juiie
3 I3Ke10, TOMy HAa3UBAIOTHCA He3aMiHHi Kucaomu. [lisHaTHCA TIPO HUX OijbIiie
mosreTe 3i «CTOpiHKY epyauTas.

BIJIEM AK BUCOKOMOJIERY JISAPHI CITOJIYVEN. 3a 5omoMoroo IenTHI/I-
HOI I'PYIM MOYKYTB CIIOJIYUATHCS He OBi, a 6araTo MoJIeKyJ aMiHOKUCJIOT Y PisHi
nocsigoBHOCTi. 1A yHiKambHA BJIACTHUBICTH, aMiHOKHMCIIOT 3abe3neunsa icCHyBaH-
Hs B IPUPOAI HANICKIASHIMINX i HallBaKJIUBiIuXx 6iomosrimepiB — 6inkis. AAK i B
POSTIAHYTIH y IIONEepeIHLOMY Haparpagdi B3aeMomii 1BOX MOJIEKYJI aMiHOKHCJIOT,
IIpoIlec yTBOPEHHsI OiTKOBUX MAaKPOMOJIEKYJ CYIIPOBOIKYETHCA YTBOPEHHAM
MOJIEKYJI Boau. BinKu pisHOMaHiTHI 3a cKiagoM i BiractuBocTaAMu. Tak, Oiixku
IIepCTi, HirTiB, POTiB, Iip’d, IMOBKY — HEPO3YMHHI y BoAi BoJloKHa. Biiku KpoBi,
gdimpu Ta iHmIi — KOJMOIMHI posumHU. VY JKUBIN OPUPOAI HATIYYETHCA IIOHA
10'° pisaux GinKiB.
ITopiBHAHO 3 MOJIEKyJIaMHU iHIITUX PEYOBUH MOJIEKYJau OiKiB OyBaroTh Ta-
KX PO3MipiB, I10 iX MOKHA ITOOAYNTH B €JIeKTPOHHUM MiKPOCKOII.
. Biaku — 1e IPUPOAHI OJIiMepr, MOHOMEPaMU AKUX € O.-aMiHOKUCJIOTH.
CTpyKTypHi JIaHKHU B 0iJIKOBiii MOJIeKyJIi 3’eqHAHI IeNTUIHUMU I'PyIIa-
: MU B HOJINIeNITUAHUY JAHI[IOT.
Crooayku 3 ymicrom Big 10 go 100 c-aMiHOKHCIOTHUX 3aJUINKIB IPMIi-
HATO HasuBaTu nenmudamu, nouan 100 — Giarxamu.
€ 11 imma npuunHa pisHoMaHiTHOCTI 0iIKiB — YoTHpUpiBHEBa oprauisaiisa
CTPYKTYpHU 0iIKOBUX MOJeKyJI (Maj. 39).

::. Flpaso ans 6e3onnaTHOro po3MilLeHHs NiApy4YHNKa B Mepexi IHTepHeT Mae
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m CTpykTypHa opraHisauis 6inkiB: 8 — nepBMHHA CTPYKTYPa;
6 — BTOPWHHA CTPYKTYPAa; B — TPETUHHA CTPYKTYPa;
[ — 4eTBEepPTUHHA CTPYKTYypa

IlepsuHHa CTPYKTYypa O6iTKOBUX MOJIEKYJ — IIe TIOCTiOBHICTH YepTryBaH-
HS 3aJIUNIKIB 0.-aMiHOKMCJIOT ¥ HOJIiIeITUAHOMY JiaHIi03i (MaJj. 39, a). Binb-
mIicThb 6iIKOBUX MOJEKYJI cKaagaeTbed 3 300—500 aMiHOKMCIOTHUX 3aJIMIII-
KiB, xoua moske OyTu # 1500.

BmopuHHa cTpyKTypa OiIKOBUX MOJIEKYJ — I1e (hopMa IOTimenTu THOTO JaH-
Iora, 1110 MoJKe OyTU HUTKOMIOAiOHOO, ciripasermogioHo0 (Mast. 39, 6) Ta iHimoi
¢opmu. Cripasmenonioua popMa MiATPUMYETHCS 3aBIAKN YTBOPEHHIO BOSHEBUX
3B’SI3KiB MijK MeNTUIHNMU I'PyIIaMM, PO3MIIIIeHMMHY Ha Pi3HUX BUTKAaX CIipaJi.

TpemuHHa CTPYKTypa 6iTKOBUX MOJIEKYJ — Iie X mpocTopoBa KoH(irypa-
mia (man. 39, 8), JoCATHYTA 3aBAAKY B3AEMO/il pisHUX QYHKI[IOHAJIBHUX T'PYI,
SAKi He OpaJiv yyacTi B yTBOPEHHI IEPBUHHOI Ta HiATPUMITI BTOPUHHOI CTPYKTYD.

YemeepmuHHa CTPYKTypa OiJIKOBUX MOJIEKYJ — IIOETHAHHA Y IPOCTOPi
KiJTBKOX MaKPOMOJIEKYJI, ITIO JicTajio HAa3By 2.00ysa (mamu. 39, 2).

Bu B:Ke 3Ha€ETe, 10 B KPOXMAJIIO H IIEJTI0JIO3H BiTHOCHA MOJIEKYJISIPHA Maca
mpubJIN3HA, TOMY IO CTYIiHBb IIOJiMepusallii ix moJsexkyJs OyBae pisuum. Bix-
HOCHiI MOJIeKYJApHI Macu OinkiB uiTKo BusHaueHi. Tak, moinenTuaHuil JaH-
ITIOT MOJIEKYJIV TeMOTJIO0iHY cKJIazaeThed 31 141 aMiHOKHMCIOTHOTO 3AJIUIIKY Ta
remy — HeO1JIKOBOI CKJIAIOBOI YACTHHH, 10 AKO0I BXoAATE aromu @epymy. BigHoc-
Ha MOJIEKYJISIPHA Maca reMorIo0iny mopocJiol soaunau nopisaioe 64 900 i e cymoro
BigHocuux aromuux mac 3032 aromis Kapbony, 4816 aromis I'igporeny, 780 aTo-
miB Hitporeny, 872 atromiB Okcureny, 8 aromiB Cynbdypy Ta 4 atromiB @epymy.

. OcobsnuBicTh 6iNKiB mmOJIsATae B TOMY, III0 BiIHOCHA MOJIEKYJIApPHA Maca '
KOKHOTO 0iJIKa He3MiHHa, MOHOMepaMM OHiel MOJIeKYJIU MOKYTh OyTH
IO IBafIATH PiBHUX O.-aMiHOKUCJIOT.

3’sacyBaHuA Oy10BU 6iJTKiB — BU3HAUHE JOCATHEHHS XiMiuHoi HayKu. [[ym-
Ky IIPO YTBOPEHH: 0iIKOBHX MAaKPOMOJEKYJI 3 O-aMiHOKHCJIOT OSHHUM 3 IIep-
X BUCJOBUB HAIII CIIiBBiTUM3HUK aKameMik IBan IxoBuu 'opbaueBchbKUii.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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IBaH MopbHayeBCchkMiA Mam’aTHuK |. FopBayeBcbkoMy Bins
(1854-1942) TepHOoNINbCbKOro AepXXaBHOro MEANYHOIO
YHIBEPCUTETY, IKOMY MPUCBOEHO iM’SI BYHEHOIO

AnTadi poku BYEHOro nponwnu Ha YkpaiHi, BiH HaB4aBCs B T€PHOMINbCbKIN riMHa-
3ii. Buy ocBiTy 3000yB 3a KOpAOHOM, Ae |. FopbGayeBcbkunii Takox 3ajlicHioBaB barato-
rpaHHy HayKOBY 1 NefarorivyHy AisnbHICTb, 3aNMLLalYnCh BigAaHUM NaTpioToM YKpaiHu.

HaykoBa AisnbHICTb Y4EHOro B ranysi ximii CToCcyBanacb OpraHivHoil Ximii 1 Gioximii.
BiH ynepLue cuHTe3yBaB cevyoBy KUCOTY, 3’dACyBaB, K BOHA YTBOPIOETLCS B OPraHi3mi.
Lle BioKpUTTS B4EHOIO CNPUSAN0 PO3BUTKY AiarHOCTMKKM 3aXBOPIOBaHb MoanHu. MNepen-
0aunB, Lo OiNK1 CKNaaaloTbCs i3 3aIULLKIB aMiHOKUCIIOT, I'IepLIJI/lM BUAOINVB HYKETHOBI
KNCNOTU B Yuctomy Burnsagi. MNpauioBae npodecopom XiMmii 1 pekTopom YKpPaiHCbKOro
BifIbHOro yHiBepcuteTy B Mpasi. Y 1924 p. ykpaiHCcbkoo MOBOIO onybsikyBaB nigpy4-
HUKU «HeopraHiyHa ximis», «OpraHivyHa ximis», «®PisionoriyHa ximis». MnigHo npavuioBaB
Haj PO3pP0ONEHHAM YKPaATHCLKOT XiMiYHOT TePMIHOJOFII.

XIMIYHI BJTACTUBOCTI BIJIKIB. HaiiBa:KIuBiIIoo0 XiMiuHOIO BJIaCTH-
BicTIO OiNIKiB € rigpoJris.

1. Tigpomis 6inkis.

¥V xkiaiTuHax opraHisMis BiH Bij0yBaeThCA 3a yUacTiO PepMeHTiB, 6iIbITiCcTD
3 AKUX — OiJIKOBOTO MOXO)KEeHHs. ¥ JIa0OpaTOPHUX YMOBaX TiAposis 6iaKiB
3IiMICHIOIOTh HArpiBaiouM iX i3 CMIbHUMU KucjaoTaMu abo gyramu. IIpogykra-
MU TipoJIi3y € CyMiIll aMiHOKMCJIIOT.

N Tigposais 6iTKOBUX MOJIEKYJ MPU3BOAUTH A0 MOBHOI BTPATU HUMU BCiX
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CTPYKTYD.

2. lenaTtyparnis (3cizanns) 6iakis.

Taxy HasBy micrajsa BTpaTa O6iKaMu IPUPOSHUX BJIACTUBOCTEH MHijJ BIIJIN-
BOM TeMIIEpPAaTypu, KHUCJOT, JyriB. Ilpuragaiite npuroryBanua A€4YHi, cMa-
JKeHHs M’ dca uu pubdu. Ile npukiaanu nenaryparii 6inkis. Ilig vac nesraryparrii
MepBUHHA CTPYKTYpa 0iIKOBUX MaKkpPOMOJIEeKYJI 30epiraeTbes, a pelnra — pPyu-
HyoTbcsa. Hacrmigku gemaTtypallii MaloTh HE3BOPOTHUM XapaKTep OJs iX BTO-
PUHHOI, TPETUHHOI TA YeTBEPTUHHOIL CTPYKTYDP.

|
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IIpoBememo mocJurix 3 feHaTypaiiii 6inkiB. {1 boro BisbMeMO 6iJIOK Kyps-
YOro AUIA Ta BUTOTOBUMO HOTO KOJIOIZHUH BogHMY po3unH. HamoBHUMO mIpo-
OipKy Ha TPETUHY IIMM PO3YMHOM Ta ITPOBeeMO HarpiBauHsA. [JOCUTDH MIBUIKO
y mpobiprii Big0yayThea sminu. Biok 3cameTbes (meHATYpYyeE), 1 IPO30puil KO-
JIOITHUI PO3YMH IIePeTBOPUTHCA Ha OiryBaTy cycnensito (maJ. 40).

O

m JeHaTypauia 6inka kypsa4oro sainius

BinbiricTs 6igKiB, 30KpeMa OiJIKM KJIiTHMH opradisMy JIOAUHU, He BUTPU-
MYIOTh HarpiBaHHSA 10 BUCOKUX TeMuepaTyp. Ock HoMy ITiJT yac pi3HUX 3aXBO-
prOBaHb JIOIMHA TeMIlepaTypa Tijaa, 1o nepesurrye 40°C, € Hebe3IeuHO00 I
SKUTTS.

3. Koabopogsi peakuii 6iakis.

Binkwu cepep iHITMX PeUOBUWH MOYKHA BUSABUTHU 34 TOTIOMOTOI0 IKiCHUX pe-
aKIit — 6iypemosoi Ta kcanmonpomeirnosoi. I1i peaxIil Takox Ha3UBAIOTh
KOJIbOPOBUMHU PeaKIliAMU Ha 0iJIKM, OCKiJIbKHY IX 03HaKaMU € 3MiHa KOJIbOPY.

BiyperoBa peakiiis — 1ie AKicHa peakilisi Ha HeNTUIHY IPYITy. ¥ JYKHOMY
cepenoBUIIi po3umH 6GinKa 3a moamBauuAa posunuy Kynpym(Il) cynabdarty Ha-
O0yBae cuHbO-(pioseToBOTO 3a6apBiaeHH (MaJ. 41).

KcanronporeinoBa peakilis — Iie peaxilis Ha OiIKM, AKI y CBOEMY CKJIaIi
MICTATh 3AIUIIKN apOMATHUYHUX aMiHOKHMCJIOT. Po3dumu 0ijKa B IIPHCYTHOCTL
KOHIIEHTPOBAHOI HiTpATHOI KMcJIoT! HaOyBae KOBTOTO 3a0apBiieHHA (May. 42).

rF v

Peaynstar QZZAEZAD) Peaynorar

BiypeToBoi peakdii KCaHTOMNPOTEIHOBOI peakLLii
. dioseroBe 3a0apBJeHHA KOJOIJHOT'O PO3UMHY OiJKa B pesyabTaTi mii '
ayry i kynpym(Il) cyasdarty Ta :koBTe 3ab0apBIeHHA BHACTIAOK aii Ha 06i-
* JIOK KOHIIEHTPOBAHOI HiTPaTHOI KUCJIOTH — KOJHOPOBi peakuii 0inkiB.
Bukomnaiite gocainu, omucani B pyopuri «Ximia — 11e :KUTTs: CTOPiHKA
OPUPOIOAOCTITHUKA» , TA OMIAHYIITe BMiHHAMY IIPOBOJAUTHU PO3TIIAHYTI KOJIBO-
POBi peakirii OinKiB.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae 5
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JlabopatopHuii gocning 3
Konbopogi peakuir 6inkis

[nsa npoBegeHHs gocnigy BamMm 3Haa00naTbCA: BOOHUI po34uMH Bifika Kypsivo-
ro sniusl, KNanTukKy BOBHAHOI Y/ LLOBKOBOI TK@HWH, Nip’iHa, PO34nH Nyry, pO34nH
kynpym(ll) cynbdaTy, KOHUEHTPOBaHA HiTpaTHa KUCNOTa, M’ACHUIA OYNbIAOH, NPO-
Oipkun, TpUMad ana Npobipok, CNMPTIBKA YM CyXe MasbHe, CiPHUKMK, MiACTaBKN 3
BOrFHETPUBKOro MaTepiany, MeTanesi LWumnL.

He 3abysarite npo npaBuia 6e3rne4yHoi poboTm B XiMIHHOMY KaOIiHETI
v gotpumyritecs ix!

<ELLELLER Y MpoBseiTh AKiCHe BU3Ha4YeHHs GiNKOBMX MOSEKY Y PO3dMHi Bin-
Ka KypsiHOro ariug 3a 4onomoroio po3yuHis kynpym(ll) cynbdaty 1a nyry.
Hanuite B npobipky 1 Mn po34mHy Gifika Kypsa4oro anus, 404aNTE CTifIbKU X
pO34MHY Nyry Ta Kifibka kpanesb po3dnHy kynpym(ll) cynedarty. Cnocrepirante 3a
3MiHamMn y npo6ipui. Mpo wo BoHM cBig4aTL?

MpoBeniTb AKiCHe BU3Ha4YeHHs OiIKOBMX MOJIEKYST Y PO34MHI 3a
[0MOMOIOK KOHLIEHTPOBAHOI HITPATHOI KUCOTW.

Hanuinte B npo6ipky 1 Mn po34nHy Ginka Kypsvoro sinus, 4oganTe Kinbka kpa-
nenb KOHUEHTPOBAaHOT HITpaTHOT KMcnoTn. CnocTtepiranTe 3a yTBOPEHHSM Binoro
ocapy. 3nerka HarpisanTe Moro, Aoku y npobipLi He 3’aBUTbCS XOBTU OCaf.
JlanTe NosiCHEHHS MOsIBi XXOBTOro ocany.

<ELLELTERE [MepeBipTe HagBHICTb BiflkiB y M ACHOMY OyJibINOHI 32 AOMOMO-
roto OAHIET 3 KONbOPOBMX peakLili Ha 6inok 3a 0coOUCTO PO3POBIEHNUM NIAHOM
LOCNIOXEHHS.

<ELLELLUE S MNepeBipTe, 9Ke 3 BOTOKOH (TKaHWH) Mae GiikoBe MOXOOXKEHHS,
a gKe — Hi.

3HainTe, Lo Nif Yac crnantoBaHHSA MaTtepianiB GiIkOBOro NOXOAXEHHS (HUTKM,
TKaHVHW) BiQYYBaETLCS 3anax naneHoro nip’s. Micna 3aropaHHsa Takoro marepiany
3a/MLwaeTbcs HebaraTo po3cMNyYacToro noneny. IHWi HacniakM Mae cnantoBaHHSA
CUHTETUYHMX BOJIOKOH — 3anax 30BCiM HE CXOXWIN Ha 3anax naneHoro nip’s, nicng
rOpPiHHS 3aNULWLIAETLCA YOpHA TBEPAA Ky/bKa.

Mepepycim cnanitb Nip’iHY B NONyM’T CipHUKA Ta BiAYYNTE XapakTePHUIA 3anax,
nicns ubOro NPOBEAITb CMANIOBAHHA BUOAHUNX KNANTUKIB TKAHWUH Y HUTOK BOJTIOKOH
Pi3HOro NOXOMAXKEHHS Ta 3HAMAITb Cepes HUX Ti, WO MaloTb 6inkoBui cknag. Cna-
NOBaHHA 3MiMCHIONTE Ha NiACcTaBLi 3 BOTHETPMBKOrO Martepiany abo Tpumaroun
Nip’THY YN KNANTUK TKAHWHW Y TpUMadi 4ns npobipok abo MeTaneBux LWUNUsX.

CdopmynionTe 3arasbHMin BUCHOBOK MPO Te, 9K MOXHa AOBECTU HAABHICTb
BiNKOBMX MOJIEKYN Y PO3YMHI Y1 Yy CKIIAAi MaTepianis.
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Cwmucao wpo ocxobre 4:;

v/ PeyoBUHW, SKi CKNaaaoTbCs i3 3aIMLLKIB aMiHOKMC/IOT, HA3UBAIOThb MONINENTU-
namu. MNoninentnan, yreopeHi 3 noHag, 100 3anuvLwkiB a-aMiHOKNCAOT, Aictanu
Ha3By Oinkun. binkoBa Monekyna Moxe cknagatnucs 3 o4HOro abo KislbKox ro-
NinenTUaHUX NaHLUoriB.

v/ Binkm — npupogHi nonimMepu, MOHOMEpPaMU SKUX € o-aMiHOKMUCIIOTH.
Y 6inkoBMX MoneKynax CTPYKTYPHI TaHKM CMoJly4eHi NenTMAHUMM rpynamMu.

v/ PO3pI3HAIOTL NEPBUHHY, BTOPUHHY, TPETUHHY 1 YeTBEPTUHHY CTPYKTYPU BiNKiB.

v/ Binkam Bnactusi rigponis, NpoaykTamMm 9Koro € CyMillli a.-amiHOKMCAOT, i Ae-
HaTypaLis — BTpaTa BTOPUHHOI, TPETUHHOI Ta YETBEPTUHHOI CTPYKTYP.

v/ BusiBUTK Binku MoXHa 3a J0MNOMOrol0 KCaHTOMNPOTETHOBOI 11 BiypeToBoi sikic-

HUX peakLin.
Cmopmm epyquma '.'

[na opraHiamy gopocnoi nognHmn i3 20 a-aMiHOKMCNOT, WO € MoHoMepamm BifkiB,
12 3aMiHHi, a 8 — He3amiHHi. Konn B i 6pakye He3aMiHHUX aMiHOKWCOT, Le HeraTue-
HO MO3HAYaETLCHA HA CUHTE3I BINIKOBMX MONIEKY, BNACTUBUX Tiny ntognHn. Ocb YoMy Tak
BaXIMBO, OO xapyyBaHHA Oyno 36anaHcoBaHe.

Tabnuusa 13 03HaNOMUTL BaC i3 HA3BaMM a.-aMiHOKMCIOT — MOHOMePIB BinkiB Ta ix
noaisioM Ha 3aMiHHI 1 HE3aMiHHI.

Tabauusa 13
3aMiHHi HesamiHHi
AnaHiH BaniH
ApriHiH I3onenunH
AcnapariH JNenuyH
AcnapariHoBa kncnora Ni3uH
licTnaiH MeTioHiH
[noTamiH TpeoHiH
[noTamiHoBa kmucnoTta TpuntodaH
[ niumH deHinanaHiH
MponiH
CepuH
TuposunH
LUuncTtein

Zuwaemo, posymiemo

L' Yomy 6inkun Hanexartb A0 noniMepia? Aki pe4oBUHN € iXx MOHOMepamMn?

a Yum Binku Biopi3HAOTLCS Bif, iHLLIMX NPUPOAHUX MOJiMepiB, HaNpPUKIaa, Lentono3n?
m LLlo Bam BiOMO NPO CTPYKTYPHY OpraHizauito Binkis?

" CxapakTepuayiTe BigoMi BaM XiMidHi BNacTMBOCTI BisnkiB.

m 3a dkux ymMOB MoXe BigbyBaTucs rigponia 6inkiB? fke 3HayeHHs Us peakuis Mae
ONs opraHiamy nognHn?
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m 9k po3ni3HaTy po3unHu: a) raiuepony; 6) rnkosu; B) 6inkis?

Cknagitb pIiBHAHHA peakuii rigponidy Tpunentuay, YTBOPEHOro amiHOETaHOBOIO
KNCNOTOI0.

Tl:‘omtoemo 3 m%iﬁju,«.m GICLpLAAMIA
3 pisHMX iHpopMaLiiHNX oKepen AisHanTecs Npo NPOAYKTU XapyyBaHHS, LLIO € OAXepe-

JlaMKn He3aMiHHMX aMiIHOKMCOT i NP0 Te, SK IX HecTa4a No3HA4YaETbCs Ha OpraHi3Mi NI0ANHN.
PesynbTaTy NoLwwyKoBOI AisfIbHOCTI NOBIAOMTE Ha YPOLLI.

BIOAOrIYHA POAb
< 3269 QMiHOKMCAOT i GiAKiB

BIOJIOTTYHA POJIb AMIHOKUCJIOT. AminokucioTu 6epyTh y4acThb
B OOMiHi peuoBUH, CMHTE3i 01JIKiB, BXOAATH 40 CKJIALy HYKJIEIHOBUX KMCJOT.

Biosioriuna poJsib aMiHOKHUCJIOT IIOJIATAE B MIATPUMILL HA IOCTiAHOMY piBHI
pH raiTurHOTO COKY. leaKi aMiHOKMCIOTH OEPYThH YU4acThb y Iporecax 6iocuH-
Te3y IVIIKOTeHY ¥ TOPMOHIB.

Y sarairbHOMY PO3YyMiHHI 6ioJioriuHa poJsb AMiHOKMCJIOT IIOJATAE B TOMY,
o 1me — «OyaiBeJabHUI MaTepian» s HalCKJIATHIIINX y HIPUPOAL pedo-
BUH — OinKiB. BinkoBa ixa B opramax TpaBJeHHS TBapUH i JIIOAWHY Himna-
€TBhCA IiAPOJIi3Y, YTBOPEHI aMiHOKUCIOTH BCMOKTYIOTHCA Yepes CTiHKU TOHKO-
0 KUIIIeYHUKA B KPOB TA PO3HOCATHCA MO BChOMY Tiy. ¥ KJIITMHAX TKAHUH 3
aMiHOKHCJIOT, AKi HAamiHIIN, CHHTE3YIOThCA OiJIKM, BJIACTHUBI KOHKPETHOMY
KuBoMy oprauismy. 3 20 o-aMiHOKHCJIOT YTBOPIOIOTHCA MOJEKYJIUW PiZHUX
6isKiB, MO TOTO 'K KOYKHUII OpPTaHi3M Ha HAIIill IIaHeTi Mae 0COOMCTUH HEeIlOB-
TOPHUH X HabIp.

BIOJIOTI'TYHA POJIb BIJIKIB. Xoua B oprasiami JiroguHu Ha 0iJIKY ITpH-
nagae juiite 1/4 macu Tisa, a 1o60Ba moTpeba B I[UX CIOJYKAaX ¥ JOPOCJIIOI JI0-
JUHY CTaHOBUTH 0,1n3bK0 (0—80 r, 3HaueHHsa OiJIKiB Besuke.

CraagHicTh i pisHOMaHITHiCTE 0iTKOBIX MaKpPOMOJIEKYJI 3a0€3IIeUnJIN ITii
TIPYIIi PeYOBUH, MTOPiBHAHO 3 iHINTMMY OPTraHIiYHUMHU CIIOJYyKaMU, BUKOHAHHSA
TaKUX (QYHKIIiHA: CTPYKTYpPHOI, KaTaJIiTUYHOI, TPAHCIOPTHOI, 3aXMCHOI, pe-
3epBHOI, EHEePreTUYHOI, CKOPOUYBaJIbHOI.

Binku — GyniBenbHMUE MaTepiaa opraHismis gofgeii i TBapuH. CTpyKTypHI
0iMKM (KepoTHH, KOJIareH Ta iHIi) € OCHOBHUM MaTepiajioM IIUTOILIasMU Ta
000JIOHKY KOKHOI KJIITHHU, BXOAATH A0 CKJIAAY CIIOJYYHOI Ta KicTKOBOI TKa-
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HuH. CTPpYKTypa i BIacTUBOCTI MIKipH, mip’sa, poroBuX IMOKPUBiB, HIrTiB, BO-
Jocesi, M’ A3iB 3yMOBJIEHI HAIBHUMU B HUX OiIKaMMH.

Sk 6yno 3aszHaueno y § 25 ma «CropiHIli epyaura», MoHOMepPU OiTKOBUX
MaKPOMOJIEKYJI — O.-AaMiHOKMCJIOTH — IOMiJIAIOTh Ha 3AMiHHI Ta He3aAMIiHHI.
Haramaemo, 110 saMinHi a-aMiHOKKCJIOTH OpraHisMu Jirofel i TBapuH 3aaTHI
CHUHTE3yBaTH caMi, TOMi AK He3aMiHHi HaIXOAATH B OPTraHisM JIHINIE 3aBASIKU
CHOKMBaHHIO 0iIKOBOI I»Ki. BifcyTHicTh He3aMiHHMX aMiHOKMCJIOT ITPU3BO-
IUTH IO NPUNHWHEHHS POCTY, BTpPaTU Baru, HaBiTH M0 3arubesii opraHismy.
IIpo 1e moTpibHO mam’ATaTU Ta BUBAXKEHO CTABUTUCA M0 PiBHUX TIiET, TOTPU-
MyBaTUCS 30aJIaHCOBAHOTO XapuyBaHHA I 3aJJ0BOJIBHATH MOTPe0y OpraHisMy
B IIOCTiiHOMY BiHOBJIEHHi 3amaciB 0iJIKiB.

R R TR TR TLOWP auolime Yynamis
1. 3a Tabnuueio 14 o3HarioMTecs 3 NPUGIN3HUM BMICTOM (y rpamax) GinkiB y -
MPOAYKTAaX Xap4yyBaHHS. :

Tabmus 14 -
NpoAYKTH XapuyBaHHs BwmicT 6inkie Maca 3acBO€HUX Ginkis :
(r/100 r npoAykTy) (r/100 r npoaykTy)
Anuga 12,7 12,7 (B 0gHOMY AL 5-7 1)
Kedip (HexupHuin) 3 3
M’akunii cup (HexunpHun) |17 17
MOonoKO (HeXUpHe) 2,8 2,8
Teepauii cnp 25 25
Pnba (ropbyLua) 21 18,9
M’aco Kkypkun 20,8 18,7
AnoBnumHa 18,9 17
CBWHMHA (HEXMpHA) 16,4 10,3
KBaconsa 22,3 15,2
[opox 23 15,4
peyka 12,6 8,3
BiscgaHi nnacTiBLi 11,9 6,8
Apaxic 26,3 13,7

2. 3Baxatoum Ha noboBy HopMy BinkiB y 70-80 r, 064UCHiTb, CKiNbkK BINKiB, WO -
3aCBOIIOTLCS OPraHi3MOM JIIOAMHM, KOXEH 3 BaC Y CEPeaHbOMY CrMOXMBAE 3a
nooy. .
3p0o6iTb BACHOBKM MPO BaX/MBICTb 30a1aHCOBAHOIr0 XxapyyBaHHS OJ1 3a00BO-
..... NIEHHs NOTPE6M BIACHOTO OPraHiamy B PISHOMaHITHUX amiHoKucnoTax i Ginkax. -
YHikarbHUM € TOH (PaKT, IO 3a HOPMAJBHOI TeMIepaTypu i aTmochep-
HOTO THCKY B OPraHi3Mi JIOAWHU OJHOYACHO Bi0OYBAlOTHLCS THUCAYI peakIriii,
OinmpiricTs 3 AKMX — KaragituuHi. KaranisaTopamu ciay:xaThk Oinxu, ado
depmenTu. B oprauismi JoguHN BUPOOJIAETHCA Ta Ai€ OJU3BKO 2 THUCAY BU-
IiB (pepMeHTiB, HAIIPpUKJIA, IIEIICHUH, JIillasa. 3aBAAKU IM BigOyBaeThcsa 0iab-
IIicTh XiMiYHUX pearIliii, SKMMU CYIIPOBOAKYETHCSI OOMiH peUOBUH Ta eHeprii
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B oprauiami giogumuu. Maji KibKocTi (pepMeHTy 3IaTHI KaTaJjisyBaTu Iepe-
TBOPEHHS BEJIMKOI KiJTbKOCTI PEYOBUH.

. depMeHTH — IIe TTePeBaKHO OiJTKOBI CIIONTYK U, ITT0 IPUCKOPIOIOTH XimMiu-
Hi peakirii B opranismax. Tomy ix 11ie Ha3uBaIOTh 0i0JOTIUHMMM KaTaJIi-
3aTopaMu.

@depMeHTH aKTHBHI B UiTKO BU3HAYEHOMY iHTepBaJIi TeMIepaTyp. 3a mij-
BUIINEHHS TeMIePaTypH iXHs Iid YIOBiIbHIOETHCA Uepes TeHaTypailliio.

IIpukmagom OinKa, 10 BHKOHYE TPAHCIOPTHY (YHKII0 B O6iabIirocTi
XpebeTHUX TBApWH i B opra"ismi JoamHM, € OiJIOK KPOBi — reMorJiodbiH.
Ilei1 6i10K TPAaHCIOPTYE KUCEHBD i BYTJIEKUCJIUU Tas.

3aBAAKM 3aXHUCHUM OiIKaM, AKi Ille Ha3WBaIOTh AHTUTiJIaMU, OpPraHis3M 3a-
xutiae cebe BiJl BIIMBY IMTKiAIMBUX 0aKkTepiii i BipyciB, BUpobasie imynimem —
HECIPUUHATINBICTh 0 30yAHUKIB XBOpoO Ta AeAKMX OTPyT. Tpamiderbed,
10 yepes3 0iJTKOBY HECYMiCHICThH OpraHi3M pearye Ha BBEJeHHA Yy KOPiTHOTO
0iJIKa YTBOPEHHAM aHTUTiJI. BOHI MOCTYIIOBO PO3IIEILIIOIOTEL YBedeHH 010K,
ITe cTBOpPIOE TPOGIEMY Tif Yac ITepecajKy OPraHiB i TKAHWH.

g 6araTboxX POCJUH i TBAPUH HA MMOYATKOBiM cTamil po3BUTKY OpraHiaMy
0Cc00JIMBO BaXKJIMBA pe3epBHA PyHKINiA 0inkis. Hampukian, Hacinusa 6000BUX,
AN ITaxiB, iIKPUHKY PUO i 36 MHOBOAHNX MiCTATL 3HAUHNH 3amac 01IKiB, aKi
CIYTYIOTH I3KepPeIoM eHeprii Ta MOXKMBHUX PEUOBWH AJIA MOJIOJOTO OPTraHi3MYy.

Binku, ax Kupm Ta BYIJeBOAU, € IKepeJoM eHeprii ajs opraHismis.
Tak, yHacHXiIOK pO3IIenieHHsa B KJIiTuHi 1 r 6iJKa BUBIIBLHIOETHCA OJIU3BKO
17,2 vk emeprii.

CropouyBajibHa PYHKIIiA OiJIKiB IToIATae B TOMY, IO TiJja JIIOAel i 6araTo-
KJITMHHUX TBapUH HPUBOAATHCA B PYX 3aBAAKU OiIKaM akmuHy U Mio3uny,
10 MicTaAThCA B M’A30Bii TKaHUHI. OCOOJIMBO CTEKATH 3a OIIKOBUM CKJIAI0OM
i3Ki KyJIbTYypHUCTH, a0U AKHAUIIIBUAIIE HAPOCTUTH M’ SI30BYy Macy.

TOCJIIKEHHA BYEHUMHU CKJAIY, BJIACTHBOCTEH I POJII
BIJIKIB. Ba:kauBicTh # YHIiKaJIbHICTD OiJIKiB CIOHYKAIOTh YYEHUX 0 BUBUEH-
Hs OyJOBM MOJIEKYJI OKpeMuX OiJIKiB Ta po3pobJieHHS METOAiB IIITYYHOTO iX
OJlepsKaHHA.

Himensruii yuennii Emine I'epman @imrep y 1902 p. orpumas HobGenis-
CBbKY IpPEeMilo 3a JOCJIiIMKeHHA 3JaTHOCTI aMiHOKMCJIOT CHOJIyYaTHUCS Mi¥K CO-
0010 Ta IPOBeeHHA CUHTEe3Y IeIITUIY 3 BiCiIMHAAIIATHOX OL-AaMiHOKMCJIOT.

IIpore, HacKiJIbKY Ile CKJIaAHAa CIpaBa, CBiquuTh xoua 6 Toii (haKT, IO aH-
raiticekuit yueauit @pegepik Cenrep 10 pokis mpalfjoBaB HaJ BCTAHOBJIEHHIM
TMOCJIiIOBHOCTI aMiHOKUCJIOTHUX 3aJIUINKIB i BUBUEHHAM CTPYKTYpPU iHCYJIi-
HY — 0iJIKOBOI CIIOJIYKH, Uepes HecTauy AKOI IIOPYIIYEThCA OOMiH BYTJIeBOLiB
B OpraHi3Mi JIOAWHY i1 PO3BUBAETHC TAMKKA HEAYyTra — IIYKPOBUI giaber. Yue-
HUH BCTAHOBUB, IO A0 CKJIAAY MOJIEKYJHU iHCYJiHY BXOAUTH 51 aMiHOKHMCIOT-
HUH 3auInoK. Po3milieHi BOHY y 4BOX IOJIINIENITHAHNX JAHITIOTaX, 3’ € THAHUX
Mix coboro gucyabdigaumMu Mictkamu (MaJgi. 43).
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Y 1958 p. 3a HAyKOBi HocATHeHHA Y BUBUeHHi 0iiaKiB @. CeHrep 0yB yI0-
croeHnmuit HobGeriBchbKOI mpemii.

M Toro 1106 cuHTE3yBaTH iHCYJIiH y JabopaTopii, 3HamoOMIOCs II1e Tpu
poku. Moro no6yBaHHs 1a00paTOPHUM CIIOCOGOM I'PYHTYETHCA Ha IPOBEIEeHH]
223 ximiunux peaxiiiti. Huni 8 KueBi mpaiffoe 3aBoj 3 BUPOOHUIITBA IIITYYHO-
ro iHcyJainy, i Horo MPOAYKIIiA Jae 3MOTY PATYBATH MKUTTA 0araTboM XBOPUM
Ha IIYKPOBUI giaber.

m Cxema GyL0BM MOSIEKYNIN IHCYAIHY

Baromum € BHECOK YKPaiHChbKUX YUEHUX Y JOCJiTKeHHA O6iosoriuHoi posi
0iJIKiB Ta iHMIUX OpraHiyHWX peuoBUH. I[eHTPOM HAYKOBUX AOCJiIKEeHDb CTaB
IzcturyT 6ioximii im. O. B. I[Tannagina HAH Ykpainu (3acHoBauuii y 1925 p.).
IHcTUTYT clIaBUTHCS CBOIMM HAyKOBMMMU IIKoJaMu: 0ioximii HepBOBOI cucTe-
mu (O. B. INannagin, B. K. Jlinrko), 6iocurTesy it 6i0/I0MiYHNX BJIaCTUBOCTEHN
6inkiB i gimigis (M. @. 'ynuii, 1. O. MeabHUUYK), CTPYKTYPH ¥ QPYHKILIT 6ij-
ka (B. O. Bexinep, T. B. Bapenbka), 6ioximii dpepmentis (O. C. IlunepoBuy,
C. O. Kyzninos), 6ioximii m’azis ([. JI. @epaman, C. O. Koctepin) Ta in.

Cwmueao npo ocnobue ‘:b

v/ AMIHOKMCIOTU 11 BiSIKM — BaXKSIMBI B XUBI NPUPOII PEHOBUHN.

v/ AMIHOKNCIIOTV BUKOHYIOTb Pi3Hi GYHKLII B XMBIi Mpupogi, woHanneple —
Le MOHOMepPU A5 CUHTE3Y BiNKOBUX MONEKY.

v/ BionoriyHa posnb Ginkie GaraTorpaHHa, TOMY BOHW € HOCIAMM XUTTS.
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v/ Binku ixi — gxepeno aMiHOKUCIIOT OJ15 TBOPEHHSA BRacHUX Bifikis opraHiamy
TBAPUWHW Y1 JIIOOMHMN.

v/ BcTaHoBneHHs 6ynoBu 6ikoBUX MOJIEKYJT, IX CUHTE3 — BU3HAYHI HayKOBi 40-
CArHEHHS CBITOBOIO PiBHS.

v/ Baxnuea posb GifikiB y XUBIl NPUPOLI CMIOHYKAE BYEHMX A0 HEBMUHHUX O0-
ChnigXeHb cknany n 6yooBuU LUX NPUPOLAHUX MONIMEPIB.

v/ YKpaiHCbKi BYUEHi YCMiLLHO AOCNIAXYIOTb CKNa, i BNacTUBOCTI BinkiB.

u Y yomy nonsrae 6ionoriyHa poJsib aMiHOKMCNOT?

a AKi PyHKLIT B XXMBi NpnpoAai BUKOHYIOTb Binkn?

ﬂ 3 [OCArHEHHAMM GKNX YKPATHCBKUX | 3apyBiXKHUX YHEHUX BU O3HAKOMUINCH?
“ Yomy, Ha Bally AyMKY, BaXJ/IMBO NPOBOAMNTU AOCHIOXKEHHSA aMiHOKMUCNOT i Binkis?

m MosICHITb, YOMY AiTAM | CNOPTCMEHaM PEKOMEHAYETLCS CroxuBaTu 6arato 6inkis.

Cepepn npanbHux 3acobiB TpanisaTbCs Taki, WO MICTATb epMeHTM (NpPo Lie CBiAYNTb
HanwWc Ha ynakoBLj — «3 AoAaBaHHAM eH3MMiB», TOOTO pepmeHTiB). 3a akoi Temnepa-
Typu BM OyaeTe ix BUKopuctosyBatn? Yomy?

B 3p0o6iTb BUCHOBOK NMPO NPUYNHY PiIBHOMaHITHOCTI DYHKL BinkiB.

Yu BNANHYTL 3000YTi 3HAHHSA NPO BinkK Ta iHLWI NPMPOoAHI NoniMepy Ha Balle XapyyBaH-
HA? AKUM YMHOM?

é—’ Tl:lomtoemo 3 M%Wm GIICLPLAAMIA
Y cknagi manux rpyn nigrotymnte noBifoOMSIEHHSA MPO OOCATHEHHSA YKPAIHCbKUX Y4EHUX
Y BUBYEHHI 6yA0BU | PYHKLI BinKiB, iX CUHTE3Y | 3aCTOCYBaHHS.

BUKOHAHHS 3aBAAHb
8270  pi3HOI CKAGAHOCT]

Buxkonannsa, sanponoHoBaHuX y naparpadi 3aBgaHb, JOIIOMOKE BaM IIepe-
BipuTH ocobucTi pesyabTaTu GOPMYyBaHHA XiMiuyHOI KOMIETEHTHOCTI 3 TeMH
«HiTporeHoBMicHi opraHiuHi cIoayxu».

YrKamiTh XapaKTepHUCTUUYHY I'PYyIy aMiHiB.
A —SH b —NO, B —NH, I'—C—N—
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YceTaHOBITE BiATIOBIAHICTE MiK OPraHiUYHOIO PEUOBMHOIO Ta KJIACOM CIIO-

JYK.
OpzaHiuHa pevosuHa
1 Oenzen
2 aHigin
3 rII0Ko03a
4 OyraHaJb

VraxiTh GopMyJIy OpraHigHOIL CIIOIYKH, [0 BUABJISE OCHOBHI BJIACTUBOCTI.

A CH,COOH
B C,H,NH,
B C,H.OH

T CH,CHO

VEKaxKiTh OpraHiuHy CIIOJIYKY, III0 BUABJISIE aM(pOTEepPHI BJIaCTUBOCTI.

A 6eHzenaMin

b eranoBa KucJora

B aminoeTraHoBa KucJjoTa
I meTuaeranoar

IIpoanasisyiiTe TBepAKEeHHS i 00epiTh TPaBUJIbLHUI BapiaHT BiATIOBiAi.
Teepdancenns 1. Peninamin — TBepna, 1oOpe po3UUHHA Y BOAL PeUOBUHA.
Teepdacennsa 2. Y Moserynax 0iJKiB CTPYKTYpPHI JIAHKU CIOJYYaIOTHCA

IIeIITUJHNMU I'pyIiaMu.

Kaac cnoayk
A Byriesoau
b apenu

B aminu

I’ ansperign
I coupTu

A mpaBuIIbHE JININIE TBEPIKeHHA 1
B mpaBuabHe JauIlle TBEPAKEHHA 2

B npaBuiabHi 00ugBa TBEPAKEHHS

I’ HemmpaBUJIbHI 0O0UABA TBEPAKEHHA

IIpoanasnisyiiTe TBepAKeHHs i1 00epiTh NPAaBUILHUI BapiaHT Bigmosimi.
Teepdacennsa 1. YHACTIOK AeHATYpAIlil B MOJIeKyJIaX 0ilKiB pyHHYIOTHCA

BCi CTPYKTYpPH, OKPiM IIePBUHHOI.

Teepdrcennsa 2. ApomaTuuHi aMiHu BifpisHAIOTHCA Bi HACUUEHUX HAAB-

HicTIO OEH3€HOBOI'O KiJIbIld.

A mpaBuIbHeE JININIE TBEPIKeHHA 1
B npaBuabHe JuIe TBepIyKeHH 2

B nmpaBuabHi 00ugBa TBEPAKEHHA

I’ HempaBUMJIbHI 00UABA TBEPAKEHHA
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VKax)iTh MOJIEeKYJIAPHY (GOPMYJIy MEeTUIMETaHAMIHY.
A C,H,N

B CH,N

B C;H.N

rC,H,N

3aBpaHHg 8.

VKaKiTh HITPOT€HOBMICHY HEOPTaHIUHY DPEUYOBUHY, IO YTBOPIOETHCA
SAK pe3yJIbTaT CIAJIIOBAHHA MeTaHAMIHY.

A amoniak

B azor

B mitporeun(Il) oxkcupg

T’ mitporer(IV) okcun

YEKaXiTh peU0OBUHU, IPOIYKT B3AEMOIl AKNX HAJIEKUTD 0 IEeIITUIiB.
A MeraHaMiH, XJIOpHIHA KHCJIOTA

b aminoeTaHoBa KucaoTa, 2-aMiHOOyTaHOBA KMCJIOTA

B HiTpoGenseH, BOJeHb

T’ aminoeTaHOBa KMCJIOTA, HATPiH TiAPOKCHUT

VEKaXiTh pOBUMHHY Y BOI1 OPraHiyHy CIIOJIYKY.
A amiHoeTaHoOBa KucjaoTa

B Gensen

B Gensenamin

T mesrostoza

O0uwmcaiTy Macy IPOAYKTY B3aeMoAii eHizaminy macowo 9,78 r, macoBa
YyacTKa JOMIIIIOK B AKOMY JopiBHIOE 5 % , 3 JOCTATHBLOIO KiJIbKicTIO OpoMYy.

VY akiit peakiii Mmaca yTBOPEHOro OPraHiuHOIo IPOAYKTY Oy e OiIbIIIO00:

a) amiHoeTaHoOBa KMCJOTA IIpopearyBaJja 3 PO3UMHOM HATPi# TriapoKcumy
macoro 200 r 3 MacoBOIO YACTKOIO po3unHeHol peuoBuHU 20 % ;

0) amiHoeTaHoBa KucJoTa KinbkicTio peuoBunu 0,4 MoJb IIpopearyBaja 3
JOCTATHBOIO KiJIbKICTIO XJIOPUIHOL KUCIOTH ?
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CUl-ITET YN |
BUCOUONIONE //\/IOrll

JEHOBUFY | TIOAMEDE
Ivlel I_F‘OICI/\/l rlel I/a rlJDI

Y uin Temi BM fli3HaeTeca npo:

nosiiMmepu, peakuii nonimepusaauii Ta NoAikOHOEHCaLT;

nnacrtmacwu;

Kay4yKn 1 rymy;

HanmnoLuMpeHiLli nonimepmn Ta chepn iIXHbOro BUKOPUCTAHHS;

BMJINB NOJIIMEPHUX MaTepianiB Ha 300POB’A NIOANHW | AOBKINNS;

npo6aemu yTunizauii noniMepis i nnactmMac;

CUHTETUYHI BONOKHA, iX Di3NYHi BAaCTUBOCTI | 3aCTOCYBAHHS.

Micnsa 3acBOEHHS MaTepiany TeMun BU 3MOXeTe:

4 nosICHIOBaTU CYTb peakLivi nosiMmepm3aadii Ta nonikoHgeHcawji sk crioco6iB 40OyBaHHS
rnosiimepiB;

4+ HaBoOAUTU NPUKNAAN CUHTETUYHUX BUCOKOMOJIEKYISIPHUX PEYOBUH | MOJIMEPHUX
marepianiB Ha ix OCHOBI, PIBHSIHb peakLivi nosaimepm3aadii i mosikoHaeHcawji;

4+ po3pi3HaTN peakuii noniMepu3adii i nosikoHAeHcauii; niacTMmacu, Kaydyyku, rymy Ta

CUHTETUYHI BOJIOKHA;

onucyBaTy BJ1aCTUBOCTI MOJIIMEPHUX MaTepiaiis;

MOpPIBHIOBATY NPUPOAHI, LUTYYHI Vi CAHTETUYHI BOJIOKHA, M1acTtMacu;

YCTaHOBJIIOBATU MPUYNHOBO-HACJIAKOBI 3B’I3KN MiXK CKNanom, 6y[0Boi0, BaCTUBOC-

TSIMUY Ta 3aCTOCYBAHHSIM I0J1IMEPIB;

4+ .poTpumyBarTucs rpasuns 6e3rneYyHOro rNoBOAXKEHHS i3 CUHTETUYHUMU MaTepianamu;

4 O06rpyHTOBYBaTU 3Ha4€HHS MOJIMEPIB [A/151 CTBOPEHHSI HOBUX MaTepiasiB i CAHTE TUYHNX
BOJIOKOH. =

L 2R 2K 2R 2R 2R 2% 2

++ 4+

MpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKka B Mepexi [HTepHeT mae
MinicTepcTBO OcBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua

b .



§28% [loAivepn

IHpopMaLiliHa AOBiAKA

# Tepwmin «ronimepis» 6ys yeegeHuii y Hayky Mencom Bepueniycom we B 1833 p. ana
MO3HA4YeHHss 0COBNMBOro BMAY i30MeEPIl, 32 KO PEYOBUHM (NOAIMEPU) 3 OOHAKOBUM
AKICHMM CKNIQI0OM MaloTb Pi3HY MOJIEKYNSPHY Macy, Hanpuknap eteH C,H, i 6yTeH
C,Hs, kncenb O, 11 030H O5. Monimepu B CydaCHOMY CEHCi He Oynu Ha TOW Yac BiAOMi,
ane TepmMiH 36epirca gorenep.

#. Makpomonekyna — MoJieKkya 3 BUCOKOIO BiIHOCHOIO MOJIEKY/IIPHOIO MaCoIo (NoHag,
Kiflbka TUCSY), LLLO CTPYKTYPHO CKNaaaeTbes 3 6aratokpaTHO NOBTOPIOBAHUX NTAHOK.

#. Makpomosekyn CTOCYOTbCA TEPMiIHU: MOHOMEP, CTPYKTYPHA flaHKa, CTYMiHb roJiMe-
pu3adii, BiAHOCHa MOJIEKY/ISipHa Mmaca.

# MoHOMep — peyoBUHA 3 HMU3LKOIK BiLHOCHOIO MOJIEKYSIIPHOI MACOI0, i MOEKyn
6epyTb y4acTb B YTBOPEHHI MAaKpOMOEKYNIN NONIMEPY.

# CTpyKTypHa naHka — rpyna aTomis, Wo 6araTopasoBO NOBTOPIOETLCS Y CTPYKTYPI
noniMepy.

# CTtyniHb noniMmepunaauii (n) — KiNbkiCTb CTPYKTYPHMX NTAHOK Y MOJNIeKy i nosimepy.

4 Ha npviknagj nonietuneHy CTPYKTYPHi eN1eMeHTH NnosiiMepy rnokasye 3anuc:

moJimep

[
[_ CH,— CHZ_] n <— CTYHIiHB
T moJriMmepusarrii

CTPYKTYpHA JaHKa

# BigHocHa MonekynspHa Maca nojiimepy — BeJiMumMHa NpubansHa (€ BUHATKN, Ha-
npvknag, 6inku).

PISHOMAHITHICTD ITOJITIMEPIB. [IociBHO 3 rpeiibKoi: poli — 11e 6ara-
TO, Meros — YacTUHA.

BuBuaroun eTeH, KpoxmaJib, IIeJI0J03Yy, BU 3’fACyBaJu, IO IOJiMep —
KJIIOUOBE TOHATTA XiMii BUCOKOMOJIEKYJAPHUX peuoBMH. BOHO cTOCy€eThHCA
BCiX CIIOJIYK, MOJIEKYJIH AKUX CKJIAMal0ThCs i3 6araThbox, XiMiuHO 3B’ sa3aHUX
MiK c00010, CTPYKTYPHUX JIAHOK.

Monekynapua mMaca IoJiMepiB mpuOM3Ha, BOHA MOMKe CTAHOBUTU Bif
KiJIBbKOX THCAY N0 KiJIbKOX MiJIBIOHIB.

FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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ITosimepu OyBaIOTh NPUPOOHI i CUHMEMUYHI.

Ilo BitoMux BaM npupodnux nonrimepié HaleXaTb KPOXMaJb, IEJI0I03a,
6isok Ta meaki immi. Ix cumTes 3aificHIOETHCA y KIITHHAX JKUBUX icTOT. Ba
JIOTIOMOT'0I0 PiSHMX METO/iB IOJIiMepM BUAIIAIOTH 3 POCJAUHHOI YU TBAPUHHOI
CUPOBUHU.

Cunmemuuni nonimepu (CHHTETUYHI BUCOKOMOJIEKYJISPHI PEYOBUHM) 10-
OyBalOTh Ha 3aBOJAaX, BUKOPUCTOBYIOUU BiAMMOBiAHI HU3LKOMOJIEKYJIAPHI pe-
areHTu B IKOCTi MoHOMeDiB. IIpuKIagaMy CHHTETUYHUX IIOJIIMEDiB € moJrieTn-
JIeH, TIOJIIIPOIIiJieH, CHHTETUUHUYN KayuyK.

3a TOXO/[PKeHHAM TIOJIiMEPH TIOAIIOTECA Ha TPUPOAHi (Oiomostimepw) ¥ cuH- '
TeruuHi. Jl0 IPUPOAHUX IIOJIIMEPIB HAJIEKATh KPOXMAJIb, I1eJII0JI03a, OLIKH, .
HYKJIeTHOBi KucioTr. CMHTeTHYHI moTiMepn — I1e IPOAYKITiA XiMiuwol mpo- :
MHCJIOBOCTI (ILIaCTMACH, KayUyKH, CAHTETIYHI BOJIOKHA).

XIMISM JTOBYBAHHA TTOJIIMEPIB. IToniMmepu yTBOPIOIOTHCA BHACJI-
IIOK peakIliil nosimepusayii uu noniKonderncauyil.
Ilomimepusamia — 1mpollec MOepeTBOPEHHS MOHOMepa ado CYMiHIi.'
MOHOMEDPiB Ha IOJIiMEep MIJIAXOM IIOCJiJJOBHOTO IIPUETHAHHS MOJIEKYJI .
MOHOMEPiB /10 JIAHITIOTA, 110 30iJIbINTYETHCA, 3 YTBOPEHHAM BHCOKOMOJIE- :
KYJISIPHOI CIIOJIYKH.

Tob6ro mix uac moJsrimepusailrii Bci aTrommu, 10 BXOAUJIN IO CKJIAAy MOJIE-
KyJ MOHOMepa (MOHOMEDPiB), IEPEXOIATH ¥ CKJIAZ MaKPOMOJEKYJIU IIOJiMepy.
VYTBOpPEHHS MOJIieTHIeHY — OIPUKJIAJ PeaKIlii mogimMmepusartii.

ITonikoHaeHcaliga — IIe IIPOoIeC YTBOPEHHS BUCOKOMOJIEKYJISAPHUX CIIO- '
JIYK 3a PaxXyHOK B3aeMoail GyHKIiOHAJIBHUX TPy MOJIEKYJ MOHOMEpA .
(MOHOMEDiB), BHACIIJOK YOT'0 YTBOPIOIOTHCA ITOJiMeEp i HU3bKOMOJIEKY- :
JIIpHA PEYOBUWHA, HAIIPUKJIAM, BOJA.

TobTo mix uac moJiKoHAeHcaIlii He Bci aToMHu, IITO0 BXOOATDL A0 CKJIALY MO-
JIeKYJ MOHOMepa (MOHOMEPIiB), HepeXoaATh y cKJIal moaiMepy. HacTuHa 3 HUX
YTBOPIOE ITle OJHY PEUOBUHY — HU3bKOMOJIEKYJIAPHUHN IPOAYKT peakirii. YTBo-
PEeHHsS KPOXMAaJio M IIeJI0JI03U — IIPUKJIagn .
peaxIiii moJiKoHgeHcAaIlii: i3 MOJEKYJ IJIIo- ﬂﬂ; ”p"'raﬂ-?me IR YTEROI Al
KO3M YTBOPIOETHCA KPOXMaJb UM IIEJII0JI03a Lmx nonicaxapnaie.
¥ BOozA.

DOOPMA MAKPOMOJIERY JI ITOJIIMEPIB. Boua 0yBae: JiHilTHOIO, PO3-
rajyskeHolo, cituactoro. IIpo ciTuacTy gisHaeTech, BUBUAIOUN KAyUYKU.

JIiHiliHuMU Ha3UBAIOTh IIOJIiMEPH, AKi CKJIATAI0ThCA 3 MAKPOMOJIEKYJI, IO
He MaloTh PO3Taly:KeHb ab0 MaloTh Ay Ke MaJjli po3raays:KeHHs. 3 HUMU BU BiKe
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03HAMOMMUJINCH, BUBYAIOUM IIOJieTUJIEH i 1mesio103y. Ilosmimepu giniiinoi 6ymo-
BU 3JaTHi yTBOPIOBATU BUCOKOMIITHI BOJIOKHA i ILTiBKU.

Poszanyxienumu Ha3UBAIOTH IOJIiMEPH, MAKPOMOJIEKYJIN AKX MAlOTh BEJIU-
Ki posrany:KeHHs, HATPUKJAL KPOXMaJIb (B amijonekTuHi). o cimuacmux Bif-
HOCSTH ITOJIIMepH, Y AKUX MiK MaKpOMOJIEKYJIaMU iCHYIOTb XiMiuHi 8B’ A3Ku. Ix
MOKYTH 3a0e31euyBaTi aTOMHU iHIIOI PEYOBUHH, SK IIe BiJOYBAETHCA B TYMH.

AK PEATYIOTH IIOJIIMEPH HA IIIIBUINMEHHA TEMIIEPATYPH.
Ha mosrimepu mo-pisHoMy BILIMBAE IIiABUIIIEHHA TEMIIEPATYPHU. 3a I[i€I0 XapaKTe-
PUCTUKOIO iX TOJLIAIOTE HA MEePMONLACMUuydri (mepmoniacmu) Ta mepmopeax-
uiitni (peaxkmonaacmu).

~ BiactuBicTh Tin 3aminioBaTu (popMy B Harpitomy craHi i 36epiratu i
micJIAg OXOJIOAKEHHSA Ha3UBAIOTh TEPMOILIACTUYHICTIO.

TepmonyacTuuni mosimepu abo TepMoOILIaCTHM MOMKHaA OaraTopasoBo
Po3M’AKIIIYBATH HATPiBaHHAM i BUTOTOBJATU 3 HHUX BUPOOM iHImoi ¢opmu.
ITicna oxonomsxenHs HabyTa dopma 30epiraerncs. o TepmoruiactiB (Tepmo-
IUIACTUYHUX ILJIACTMAC) HaJIeyKaTh IIOJIieTH/IeH, IIOJIIIPOIIIeH, II0JIiBiHiIXI0pU/I,
TIOJTICTMIPEH Ta iHIITi.

Ha Bigminmy Big TepMomIacTHMUYHMX, TEePMOPEAKTHUBHI IOJIiMepu 3a Harpi-
BaHHSA He PO3M’ AKIIYIOTLCA i He IIaBIAThCA. I1i BILIMBOM TeMIlepaTypu Bifgoy-

MoMIpKY¥TE, [0 BIBMUHUX 4K BaEThCsS HEOOOPOTHE PYHHYBAHHSA IX MOJIEKYJI.
XIMIYHIX SIBULLL HANEXUTb Buro-  1IPUKJIAIOM PeaKTOIIACTIB (TePMOPEAKTUBHUX
TOBJIEHHS BVIpO6iB i3 mnacTtmac. l'IJIaCTMaC) € Q)eHOH(l)OpMaJIbI[er‘i,ZIHi CMOJIHN.

[}:"-J

CHUPOBHUHHA BA3A BUPOBHUIITBA CHHTETHYHHUX BHCOKO-
MOJIERY JIAPHUX PEYOBUH. CyuacHe BUPDOOHUIITBO I[i€i rpymnu ImoJjiMe-
PiB 31iHiCHIOETHCS 3 BUKOPUCTAHHAM IPOAYKTIiB IIepepodKu HadTH, IOIYTHOT'O
¥ mpupoaHOoro razy. JacTka ByIJIeBOAHEBOI CHDOBUHU B iX BUPOOHUIITBI Hal-
6isbira. CHUPOBUHOIO CAYIYIOTh TAKOM IIPOAYKTH II€PEPOOKU BYTiJIIA, POCIIHU-
HU YU OKPEMi X YaCTUHMN.

VY3araapauMo iH(popMAaIliio Ipo IoJIiMepHn y TaKii cxemi:

| KIACH®IKALIS NONIMEPIB |
- y

| 3a NOXOoAKeHHSAM | | 3a eqieMeHTHUMM CKJ1agomMm | | 3a ¢0pM0|O MoOJieKynun |
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Cmophm epyquma '.'

EnemeHToOpraHiyHi nonimepwu. Lli Cnonykn B rO0OBHOMY JIAHLIO3i MiCTSATb aTOMW,
O He Hanexartb A0 e/IeMEHTIB-opraHoreHis, — ue Cuniuini, TutaH, ANOMIHIA Ta iHLWi.
Ix naHLorn MicTsTb ByrnesoaHeBi 3amMiCHUKM.

Mpuknagom enemMeHToopraHiyHUX nofniMepiB € NPeacTaBHMK CURILINOPraHiyHmX
noniMepiB — CuJIiKOH. TONOBHNIN NAHLLIOT MakpOMOJIEKYNN LLbOrO NOAIMEPY CKNagaeTb-
csa 3 atomiB Cuniuijto 1 Okcureny, B akoMy Ao atomie Cuniuito npueaHaHi ByrneBoaHeBi
3aMICHUKMN: TN, MeTW, QEeHin.

To6T0 aToMun KapboHy TeX NPUCYTHI, ane BOHW BXOAATb A0 ckiaay 6i4HUX naHLuo-
ris nonimepy. Y HaBegeHoMy pparMeHTi CUILLINOPraHiyYHOT PEYOBUHU CUNIKOHY Byrie-
BOOHEBI 3aMiCHMKM NO3Ha4veHi nitepoto R:

L0
o ?i—O—?i—O—...
R R

Yepes lWnpoke 3aCTOCYBAHHS B TEXHILL, ENEKTPOHILL, MNaCTUYHIN Xipypril, Xap4yoBii
NPOMMCIOBOCTI 11 GaraTboXx iHLIMX rany3sax CUnikoH HasmBaloTb MaTepianom XXI cTo-
niTra.

ICHYIOTb noniMepn M cepen HeopraHiyHMX pedoBuH. lMpuknagamm NpPUPOLHUX
HEOpPraHiYHUX NoMIMEpPIB € NJACTUYHA CipKa, YOPHUI | 4epBOHUI docdop, cuniuin(lV)
okcua, cunikatu, nonidpocdatn, asbecT (MAoro Lie Ha3MBalOTb FMPCbKWIA NIbOH).

Cwweao wpo ocnobre

v/ Monimepu — BUCOKOMONEKYNIAPHI CMOJTYKU, LLLO YTBOPIOIOTHCA 3 HU3bKOMOJIEe-
KYNSIPHUX CNONYK Nif, Yac peakuin nonimepusaadii 41 NnonikoHaeHcalLljl.

v/ 3anexHo Bif yMOB CTyMiHb NOJIiMEpPU3aLLii MOXe BapiloBaTu y 3HAYHMX MEXaX.

v/ 3a $hopMOI0 OCHOBHOIO NaHLora nosimepy GyBaloTh JIiHINHI, PO3rayXeHi,
ciTyacTi.

v/ 3a peakui€io Ha 36inbLIEHHS TEMMepaTypu noJiiMepu KnacudikyloTb Ha Tep-
MOMAACTUYHI 1 TEPMOPEaKTUBHI.

v/ Monimepu nolumpeHi B NpUpoLj, a TakoX BUPOBASIOTLCS Y BEUKIN KiNbKOCTI
XiMiYHOIO NpommcnoBicTio. OCHOBHOIO CUMPOBUHHO OJ19 BAPOOHMLTBA CUH-
TETUYHNX BUCOKOMOJIEKYJIAPHUX PEYOBUH CIyXaTb BYrNE€BOOHI.

Znwaemo, posymiemo

L' [MOACHITL CYTb MOHATBL: NOJIIMEP, MOHOMED, CTPYKTYPHA JlaHKa, CTYNiHb NoniMepusadii.
a LLlo cninbHOro i 4MM BiAPI3HAOTLCS peakLyii nonimepunaadii i nonikoHgeHcauii?
E, HaBepniTb Npyknaam NnpupoaHnNX i CUHTETUYHMX BUCOKOMOJIEKYNSIPHNX CMOMYK.

L’ Akunin i3 BiononiMmepiB — Kpoxmasnb 4n BiNOK — Ma€e MOCTIiliHY BiAHOCHY MOJIEKYNISIPHY
macy?

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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m YKaxiTb NpUpoaHY BUCOKOMONEKYNIAPHY CMOMNYKY.

A nonietuneH B caxaposa

B rnioko3a I uenionosa
a YKaxiTb CUHTETUYHY BUCOKOMOJIEKYNSAPHY CMOJYKY.

A eTeH B rniuepon

B nonietuneH I kpoxmanb
B Makpomonekynu noniMepiB € NPOAYKTOM peakLin. ..

A 3aMilLeHHS B nonimepunsauii

B nonikoHaeHcauji I posknany
“ MpoaykToM peakuii nofikoHaeHcaLil €. ..

A nonietnneH B etaHon

B rnioko3sa I 6inok
MonieTnneH nobyBaloTb peakLjeto. ..

A nonimepwusauji B rigpaTauii

B nonikoHggHcauji I isomepusauii

m MpoaHanisyiite TBepaXeHHs 112 Ta BUbepiTb NpaBuibHNIA BapiaHT BignoBiai.
TBepaxeHHs 1. TepmMonnacTu4Hi NoNiMepn po3kNafalTbCs 3a HarpiBaHHS.
TBepaxeHHs 2. Tlig yac peakuii NoNikOHAEHCcaL,l yTBOPIOKOTLCS NOAIMEP i HU3bKOMO-
neKynsipHa pe4yoBuHa.

A npaBunbHi 06MABa TBEPIKEHHS
B npaBuibHe nuLle TBepaXKeEHHS 1
B npaBunbHe nvLle TBEPOXKEHHSA 2
I HenpaBubHi 06MABa TBEPOKEHHS

§290 [AaacTMacH

OPTAHIYHI PEUOBHUHU AK OCHOBA CYYACHHUX MATEPIAJIIB.
Posrnamaroun 6inkM, »XKUPHU, BYIJIEBOAM, MU aKIeHTYBaJX yBary Ha ix 6io-
JIOTiuHi poJri. Ajle OpraHiuHi peUOBMHY BiirpatoTh y :KUTTI JIOAUHY U iHIITI
dyuEKIii. 30KpeMa, IX IIMPOKO BUKOPUCTOBYIOTH K Mamepiaiu.

-"MaTepiaJm — PEYOBMHHU YU iX CyMiIlmi, 3 aKuX OyAyIOTHL JOporu, 0y- ":

IUHKHN, MOCTH, BUTOTOBJIAIOTE PisHi mpeaMeTu (MaIInHu, IIOCy T, MeOJIi,

OJIAAT) TOIIIO.

Marepianu moguHa BUKOPUCTOBYBaJa 3xaBHa. Crepiry BOHU OyJau Ipu-
ponHoOro MmoxomKenHs (IIKipa, fepeBUHA, KaMiHb, IINHA). 3aBAIKN PO3BUTKY
ximii Ta XiMiuHOI TPOMUCIOBOCTI HMHI CTBOPEHO 6araTo Cy4acHUX CUHTETUY-

d 162
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HUX MaTepiajiB, AKi MalOTh BasKJIMWBI OJd JIOAUHU BJIACTUBOCTI, aje He iCHY-
10Th y mpupoxi. HuHi 3pocTaHHa iIXHBOTO BUPOOHUIITBA Ha0araTo BUIIEPeIiKae
3pOCTaHHA BHPOOHUIITBA MeTaJiB. Ba'KJIMBUMU IIpeAcTaBHUKAMU IIOJIiMep-
HUX MaTepiaJiB € naacmmacu, KQyiyKku, 60J10KHA.

IMOHATTA ITPO IIJIACTMACH. 3a macmitTadbaMu BUPOOHHUIITBA CepPe], II0-
JiMepHUX MaTepiajiB niacmmacu IOCigaioTh IIepIlie MicIe.

. IInmacTmMacu — mMaTepiaysiz Ha OCHOBI moJIiMepiB, sAKi 3jaTHI 3a HarpiBaH- g
. HA HaOyBaTu 3ajaHoi (hopMu Ta 30epiraTu ii micaa oxonomKeHHS.

OCHOBOIO ILJTACTMAacC € BUCOKOMOJIEKYJIAPHA CIIOJyKa — noJgimep. Kpim HbO-
r0, 0 CKJIaZy IJIACTMAC BXOAATH cmabiaizamopu (AaHTUOKCUIAAHTH, CBiTI0CTA-
OinizaTopu), AKi copuAOTh 30epiraHHIO BJIACTUBOCTEH IJlacTMac y mpolieci ix
nepepodKM ¥ BUKOPUCTAHHA; NJAACMUPIKAmMOpU, 10 TiABUIIYIOTH €JIaCTUY-
HICTBH 1 BHMIKYIOTh KPMXKICTBh IJIacTMac; 0ap8HUKU, AK1 HalaloTh MaTepiaay
3a0apBJIeHHSA; HANOBHI08AY] (epeBHe Ta KBapIloBe OOPOIITHO, TKAHWHA, CKJIO-
BOJIOKHO, aszbecT, Imamip, MejeHa cJjioa Toiro). HamoBHIoBaUi MOINIIIYIOTH Me-
XaHiUHI BJIACTUBOCTI MaTepiay i poOJATH HOT0 TPOMUCIOBE BUPDOOHUIITBO Je-
MIeBIIUM. 30KpeMa, BUKOPUCTOBYIOUM CKJIOBOJIOKHO, OJIePKYIOTh MaTepiajiu,
110 32 MEXaHIYHOI0 MIiI[HIiCTIO He ITOCTYIaloTheA cTaji. HanmoBHeHHS MOBiTPAM
a00 a30TOM POOUTH IJIACTMACH JIETKUM TEeILJIOi30MAIIMHIM MaTepiaJIoM.

MoJsiekyau moJiiMepiB MOXKYTh MAaTHU JIHIWHY, PO3TAIyKeHYy ¥ ciTuacrty
(BmIMTY y IJIOLIWHI Ym mpocTopi) OymoBy. Ile mosHauaeThCsA HA BJIACTUBOCTIX
IjIacTMac, 30KpeMa Ha TePMOIIJIACTUYHOCTI i1 TEpMOPEAKTUBHOCTI.

HAUIIONIUPEHIIII IIJTACTMACH.
Ioniemunen +CH2— CHz%Z — mpoxyKT moaimepusarii erery C,H,;

e TBepHa, HaAOiBOPO30pa, TEPMOILJIACTHYHA, OEII0 KUPHA Ha OOTHUK (HAa-
ragye napagin) peuoBuua. IlosieTuseH roputh Jjeab OJAaKUTHUM ThbMAHUM
moayM’ aM, 6e3 3amaxy, BiH Jieriiuii 3a BOoy, He PO3UNHAETHCA B Hill, HETOK-
cuuHMnii. K Marepiaa MoxKe OyTH OYIb-AKOTO KOJBOPY 3a PAXYHOK JOJAHUX
6apBHUKIB (MaJ. 44).

—

m MonieTnnex i BUPOOM 3 HLOrO
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3-moMik BioMuX HoJIiMepiB moJsieTHsIeH Mae HaiimpocTimny 6yxoBy. Moro
I0o0yBalOTh MOJIiMepu3alli€io eTeHy, CTBOPIOIOYHY BiITTOBiAHI yMOBU (THUCK, T€M-
mepaTypa, KaTajaisaTop):

n CH,=CH, - + CH,— CHQ{;,

eTeH IoJIieTHJIeH

fAx 6aunmo 3 piBHAHHA peakKiiii, yTBOPeHHSI MAKPOMOJIEKYJIN IIOJIieTUIeHY
BifmOyJiocs 3a paxyHOK PO3PUBY MOABIMHMX 3B’A3KiB y MOJIEKYyJIaX MOHOMEpa
eteHy. ToMy B MaKpOMOJIEKYJIi TOJiMepy IPUCYTHI JIMIITe OfUHAPHI 3B’ A3KH, i
3a XimMiuHO0 OyZ0BOIO IMOJIieTHIEH HAJEKUTD IO HACUYEHUX CIIOJYK.
Bawm Bimomo, 1m0 HacuueHi BYIJIeBOAHI BiJ HeHaCHMUYEHMX MOJKHA Bimpis-
HUTHU 3a JIOIIOMOTOI0 AKicHUX peakIiii. Tak, HeHacUYeHi BYIJeBOJHI 3a 3BU-
YaHUX YMOB BCTYHAIOTh Y PEAKIIil MpueTHAHHA
Ta OKHCHEHHdA, HacuueHi — Hi. IlomieTunen me
o O mpuegHy€e O6poM i He 3MiHIOE 3a6apBIEeHHS HOTO
o BOJIHOT'O PO3YMHY, He OKMCHIOETHCSA PO3UUMHOM
0 KaJiii mepmMaHraHaTy, TOMY 3a0apBJeHHS PO3-
o o YUHY 3am/£mae'rbc5{ HGSMi.HHI/IMI/I. Ile moBomuThH
HaCUUYEeHUU XapaKTep IIOJIieTUJIEHY.
) ITompairioiiTe 3 MaIlOHKOM 45, HA AKOMY 30-
o o OpakeHO KYJIECTPUIKHEBY MOJeJb (hparMeHTa
MOJIIMEPHOTO JIAHITIOTA IIOJIieTHJIeHy, i Iiepe-
(%) Q o KoOHAaliTech, IO IOABilHI 3B’ sI3KU BiACyTHI, yci
(%) 3B’ A3KM OAWHAPHI, 110 XapaKTepPHO JJIs HacuJe-
HUX CIIOJYK.
KynecTputesa IITo6 3’acyBaTu, OO TEePMOILIACTAYHUX n
MOZenb bparmeHTa TEPMOPEAKTUBHUX IIJIACTMAC HAJIE}KUTH IIOJIie-
MaKpPOMOIEKYN MOMIETUEHY THUJICH, MOXKHA BUKOHATHU TaKkuil 0doc.iid. IIImaTox
3pasKa IOJIieTHJIEHy IIOMICTHUTH Ha IIpPeaMeTHe
cKJI0 i1 HarpiBaTu. Yepes JesdKkuii uac cCIrpoOyBaTH CKJISHOIO MAJIMYKOI0 3MiHUTHI
dopmy 3paska — i 1e Jierko BaacTbes. Iliciia oxosomxenas HadbyTa (opma 3a-
JUIUTHCS. POGMMO BUCHOBOK, ITT0 ITOJIieTHUIeH HAJIEIKUTD 0 TePMOILIACTUYHUX
mjaacTMac.
ITosiernnen roputs. IIlo6 gqocaianTy TOPiHHA TOJIiETUIEHY, 3aKPiITUMO IITMa-
TOK MOJIieTHJIEHOBOTO 3pasKa Ta migmaaumo ioro (Maj. 46). Crocrepirarumemo,
AK TIOJIieTUJIEH IIIBUIKO CIIAJIaXy€e i TOPUTH CBITHUM IIOJIyM’ AM 0e3 KillTABH.

m 3ropaHHs nonieT1IeHoBoro Bupody
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ITosmieTuneH, AK i Bci HACMUYEHi CIIOJNIYKHU, CTIMKUM M0 Ail KMCJIOT i Jyris,
TOMY 3 HbOI'O BUTOTOBJISAIOTE EMKOCTI JJIs 30epirauusd i TpaHCIIOPTYBAHHS ITHUX
peuoBuH. OnHaK rapAavya KOHIIEHTPOBaHA HiTpaTHa KHUCJIOTa PYHHYE f0T0.

. IlomieTmaeH, Ha BiAMiHY Bim cBOro MoHOMEpa eTeHY, — CTiliKa mo mii '
KHCJIOT, JYIiB, OKMCHHMKIB BHCOKOMOJEKYJIAPHA PEUYOBMHA, IO HaJe-
. JKHUTB IO ILIaCTMAC.

CrifikicTh moJrieTueHy 3a KiMHATHOI TeMIepaTypHu A0 Ail opraHiuvHuX Pos-
YMHHUKIB 3a0e3neuye oMy MINPOKe BUKOPUCTAHHA Y BUTOTOBJIEHHI ITOCYY,
Tpy6. MaiiKe II0JIOBHA BCHOTO MIOJIieTUIEHY BUKOPHUCTOBYETHCA Y BUPOOHUIITBI
TOJIieTHJICHOBOI ILTiBKY Ta AK MaKyBaJbHII MaTepiaa. 3aBIAKNT HETOKCUYHOCTL
oJIieTuaeH BUKOPUCTOBYIOTh AK MaTepiaJ JJjigd BUTOTOBJIEHHS BOJOIPOBIIHUX
TPyO, 3pYyUYHUX BUPOOiB JOMAITHBOTO BXKUTKY. BUCOKI MieeKTpUYHI TOKa3HM’-
KM IIOJIieTUJIEHY AAI0Th 3MOT'Y BUKOPHCTOBYBATH MOT0 AJIA i30JIAIIl IPOTiB.

:" IITupoxre sacTocyBaHHA MOJieTUIEeHy 3a0e31IeUYIOTH HOTO BJIACTUBOCTI: '
JIETKiCTh, TPOCTOTA MEPEePOOKM, BUCOKA XiMiuHa CTiHiKiCcTh, TepMoOILIaC-
TUYHICTD, BiICYTHICTh €JIeKTPOIIPOBiIHOCTI.

THIIIT TEPMOIIJIACTU TA IX BJACTUBOCTI. Taki nmoximepu, sk no-
Jainponinien, noaigininxaiopud Ta noiicmupeHr yTBOPIOIOTHCS 3a CXOMKOI0 3 eTe-
HOM CcXeMOI0 ImoJriMepusaiiii. 3’scyBaTu iX yTBOPEeHHS AOIIOMOXKYTh HaBeJeHi
HIKUe CXeMHU peakIliil mojgimMepusalii.

nH,C—=CH > | CH,—CH ——
I ) |

CH, CH,
IpOIIeH —> MOJIIIIpomijyieH

S

nH,C = (|3H — |~ CH,— (|3H —+
Cl Cl

S

XJIOPOETEH — TOJiBiHIJIXJIOPUL
(BiHiTXTOPU )

nH,C=CH —> + CH,—CH {;

CTUPEH —> IIOJIiCTHPOJI (IIOJIiCTHPEH)

3 HaBe/IEHNX CXeM CTA€ 3DO3YMINIO, MO TOMOB- L guos oo o G oey
HI/Iﬁ JIAHITIOT ITIX HOJIlMeplB HO6y/IOBaHI/If/’I 3 O~ tﬂ? noninponineHy’ nonixnopBiHi_

ik

HAKOBHUX I'PDYII aToMiB _CHZ_CH_ s a Biapis- Ny, NONICTUPEHY, CAPOrHO3YM-
. | Te, fkoio Byae iXHA peakLia Ha
HAIOTHCA BOHU JINIIIE 3aMICHUKAaMU. NiABULLEHHS Temnepartypu,
LiI0 PO34YMHIB KWUCOT, NYriB,

OKWUCHWKIB.
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II oninponinen+ CH,—CH + — TBePOU, JKUPHUN Ha JOTUK , MOJIOUHO-
| n

CH
6iJI0TO0 KOJBOPY, TepMOHHaCTHquHﬁ, Jermuil 3a BOOY, HEPO3UMHHUN y Hil.
IToninpormizien Tak0X XapaKTepUBYETHCA BUCOKOIO CTIiTKiCTIO A0 Ail KMCJIOT,
JYTiB, PO3UUHIB coJiell Ta iHIINX arpecUBHUX cepenoBUll. 'OpUTh KiNITABUM
TMOJTyM’ SIM.

Bupob6u 3 mosinpomnijieHy BUTPUMYIOTh HarpiBaHHS 10 BUIIIUX TeMIlepa-
TYp, Hi¥K mosieTnsieHoBi. BenmnKa cTifikicTh 10 YMCIeHHUX 3TMHAHD i CTUPAH-
Hs 3a0eslevye BUCOKY MIITHiCTh IMOJiNpOMiJIeHOBUX KaHATiB, CiTOK, TeXHiU-
HUX TKaHWH. KpiM TOTO0, H10T0 3aCTOCOBYIOTH ¥ BUPOOHUIITBI B3yTTA i1 oATy,
irparox, rpebiHIiB, QPyTaapiB Toiro (ma. 47).

Bupo6u 3 noninponinexy

Ilonigininxnopud +CH2—C|JH%; — 0Oiauii TOPOINOK, CTIHKUHA mo mii

Cl
KHCJIOT i JyriB, JierKo (apOyeTbCcs, OieJeKTPUK, He TOPUTh, IIPOTe MOPiB-
HAHO JIETKO PO3KJIAJacThCs 3a HArpiBaHHsA, BUILIAIOUYN TiIpOoreH XJIOPH.
3aCTOCOBYETHCA AK i30JIATOP €JIEKTPUUHOTO APOTY, YV BUPOOHUIITBI JIiHOJIeyMY,
MITYYHO! ITKipY /IS BIYTTS, METAJIOILJIACTUKOBUX BiKOH, KJIEHOHKHU, JeTajei
ximiumoi amapaTtypu, Tpy0, akyMyJIaATOPHUX 0amoK (MaJ. 48). 3 mosiBiHiaxJio-
PUOY BUTOTOBJISIOTE IIJIAIIIL BiJl JOITY TOIIIO.

|
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Bupo6u 3 nonisiHinxnopuay

IMonicmupen +CH2—CH%; — TBepOUW#, TPO30OPUH, CKJIOBUIHUNA

MaTepiai. Bin gocuTs cTifikuii 1o aii 1yriB i KMCa0T, OKpiM rapAa4voi HiTpaTHOL
KHCJIOTH; PO3UMHSETHCA B 0araTboX OpPraHiuyHMX po3umHHUKAaX. [lomicTupen
po3m’AKIIyeThea 3a Temueparypu 85 °C i, Ha BiaMiHy Bifg y:Ke POSTISHYTHUX
mojiiMepiB, 3a HArpiBaHHSA JOCHUTH JET'KO AEI0JiMepU3yeEThCa, TOOTO PO3KJIa-
IaeThbCcA 3 YTBOPEHHAM MOJIEKYJ MoHoMepa. IlosicTupeH Jierko 3aiiMaeTbCs
i ropuTh Ha OBITPi 3 BUIIEHHAM BEeJIUKOI K1JIBKOCTI KinTABM.

SK mocuTh TepMOIJIACTUYHUM MaTepias HOJiCTUPEH JIETKO miAgaeThea Ghop-
MYBaHHIO BHPOOiB, II[0 He IOTPEeOYIOTh BEJIMKHX MEXaHiUYHNX HAaBAHTAMKEHb,
HaAIPUKJIAL, JeKOPATUBHO-0300II0BAIbHI MaTepiaau, 00IUITI0OBAIbHA IIJINTKA
rorrfo (maJi. 49, c. 168). IToxicTuper — HETOKCHUHUI MaTepia, f10ro BUKOPUC-
TOBYIOTH [IJIsT BUTOTOBJIEHHSA IIOCY Y, TaJlaHTepeiHUX BUPOOiB, irpalok, OCBiT-
JIIOBAJILHOI anmapatypu i T. A. OcKiJIbKu moJicTUpeH — AieIeKTPUK, TO 3 HHOTO
BUTOTOBJIAIOTE JeTaJli eJIeKTPOo- i pagioanapaTypu, KabeabHY i30JIAIi0.

PisHoBUAOM modicTuMpeHy € ninononicmuper, abo ninonaacm. KoxHuii
3 Bac Moro qo0pe 3HA€, BAPTO JUIIIE HATAJaTH, 1110 IIO0YTOBY TEXHIKY (TeseBisop,
XOJIOTUJIBHUK TOIO) MU KYIIYEMO 3allaKOBAHMMMY Y TiHOMJIACT. ¥ IPOIieci Bu-
TOTOBJIEHHSA IIHOTO MaTepiajy [0 MOJiCTUPEeHYy AOMAal0Th CIiHIOBadi, 30KpemMa
TOBiTPsA, Bif UoTO TTOSIicTUPEH HAOYBa€E CTPYKTYPH 3aCTUTJIOL MiHY i3 3aKPUTH-
mu nopamu. Takuit MaTepiaJj Ay:Ke Jerkuii, MilfHUM, CTIHKUHA 10 JedopMaIriii.

Ha crorogui mosictupeH — epeKTUBHUM Ta YHiBepCAIbHUH TEILJIO-, 3BYKO-
iBonAniiiHMi, a TaKOXK MaKyBaJbHUI MaTepiai (Mai. 49, c. 168).

167
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m MonicTypeH Ta BUpoGU 3 HLOro

IIJIACTMACH 1 JOBEIJIJIA. IlmacTMacu € ZOBroBiYHMM MaTepiajioM.
3 omHOTO GOKY, IIe [o0pe — ILTacTMAacOBi BUPOOU CJIYKAaTh HaM TPUBAJIMI Uac.
3 iHmoro, mIacTMacoBa Tapa — Iie Ie i CMiTTs, SKOT0 3 POKaMU CTa€ Aefasri
binpIrie i OinbIile. ¥ HaceJIleHHMX MYHKTaX IIOYAJN BUKOPHCTOBYBATH OKpeMi
KOHTelHepH IJIA BiAOpallbOBaHMX IIJIACTMAaCOBUX MaKyBaJbHUX MaTepiaiis,
ILJIACTMACOBUX ILJISAIIOK, IOCcyAy Toiro. O00B’ A3K0OBO BUKHUAATe Ty AU BUPOOU
3 TOJIIMEPHUX MaTepiajiB, HiKoJM He cnaJioiiTe ix. [lum Bu 36eperkeTe MOBi-
TPA Bi 3a0pyAHEeHHs, a BUPOOHUIITBO 30araTruTe BTOPUHHOIO CHUPOBUHOIO.

f.' Cwmopinxa epyquma F T

168

[
lMonirerpa¢gnyopoereH (te¢sioH, ¢proponnacr-4) +(|J—(|3%; — Tnpo-
F F F F
OykT nonimepusauii  TetpadpnyopoeteHy C=C. TIOpiBHAHO 3 PO3rNSAHYTUMM

F F

noniMepamm BUNYCKaETbCS Y MEHLUMX KiIbKOCTSX, NPoTe 3400YB LUMPOKE BU3HAHHS 3a-
BOSIKM CBOIM BNACTUBOCTSM — BUCOKi TEMNEpaTypi NNaBfeHHdA, BENUKI TBEPOOCTI,
TEPMIYHIR i XiMiYHIN CTINKOCTI, HU3bKOMY KoediuieHTy TepTs. Ha Hboro He AjtoTb opra-
HiYHI PO3YMHHUKWN, PO3YMHN rapsiymMx KOHLEHTPOBAHUX KMCNOT, Nyrie Towo. Lo Ginb-
e, He iCHYE XXOAHOIr0 PO34YMHHUMKA, Y SkoMy O noniTeTpadsiyopoeTeH xo4a 6 Habyxas.
CneundiyHa CTpyKTypa MONeKyn 3yMOBSIOE YHiKanbHi ®i3NYHi 1 XiMiYHIi BNACTUBOCTI
dToponnacTis, SKi BiACYTHI B iHLWIMX MaTepianis. Lli BnacTmBocTi 3abeaneynnu nonime-
py LLMPOKE 3aCTOCYBaHHS B aBiauii, pagioTexHiLi, Xxap4oBin, dapMaueBTUYHI MPOMUC-
JNIOBOCTI. IHEPTHICTb TEMNOHY A0 KUCAOT i XXMPIB Aa€E 3MOry BUrOTOBASATU 3 HbOIO NOCYL,
Onsl 30epiraHHs xap4yoBMx NPOAYKTIB i Nikapcbkux npenapartie (man. 50). TednoH He
BMAMBaE Ha @i3ionorivyHi npouecu, TOMy 3aCTOCOBYETLCS Y BUTOTOBIEHHI LUTYYHUX XPSi-
LLIiB i KiCTOK.

m Bupo6u 3 TednoHy

|
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OH

PeHonogpopmansaerigHi cmonu CH2+ — NpPOAYKT MNOJIiKOH-
n

neHcau,ii Bigpasy nBox MmoHomepie — deHony CsH;OH i dopmanbaeriny (MetaHano)
HCHO. XapakTep B3aeMO/AIil pe4OBUH 3aNeXUTb Bif, 1X KiJIbkKiCHOro CMiBBiAHOLLIEHHS 1
BiZL Npypoan katanizatopa. Moxe yTBopuTMCS nofiMep NiHinHoi 6ynoBu, a Moxe 6yTn
TpMBUMIpHUIA NoniMep. MNpocTopoBa CTPYKTypa pobuTb NofiMep TEPMOPEAKTUBHUM.

deHonopopmManbaerigHi cMonn i nnacTMacK Ha iX OCHOBI — OJHi 3 HANMOLLUNPEHI-
LUMX TEPMOPEAKTUBHMX NacTMac.

Cwueao wpo ocrobre ‘:

v/ Cy4acHuin HayKOBO-TEXHIYHWI MPOrpec HeMoXJMBMn 6e3 BUpoGHULTBA i 3a-
CTOCYBaHHS nnacTmac.

v/ LLnpoke BUKOPUCTAHHS niacTMac i MaTtepianis Ha iX OCHOBI 3yMOBJIEHE iXHi-
MW BIACTMBOCTSMMW: NETKICTIO; MILHICTIO; TEPMOMIACTUYHICTIO Y/ TEpMOpe-
AKTUBHICTIO; CTINKICTIO OO Ail OKUCHUKIB, KNCNOT i NYriB; ra30HENPOHUKHICTIO
Ta HEPO3YNHHICTIO Y BOA,.

v/ Halinowwperiwi nnactmacu:

MoHomep Monimep
dopmyna Ha3sBa dopmyna HazBa
CH,=CH, EteH —CH,— CH,— Y MonieTunex
0 [—CH — CH,—]|
CH,—CH=CH, poneH | MoninponineH
(nponinen) CH,
XnopoeteH — CH—CH,|
CH,=CH—Cl (i (|)1 MonisiHinxnopwva,
F F F F Monitetpa-
(lj =(|: Tetpa- _(|3 _(l-) o dnyopoeTaH
| | dnyopoeTeH | | (TednoH,
F F F F . dToponnact-4)
—CH—CH,—
CH=CH, 2
CtupeH MonictnpeH

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae J
MinicTepcTBO ocBiTY | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua -

169)



wJ

J
C
C
d
r‘\.

m HasBiTb BigoMi Bam niacrMmacu.
a 3a LoNoMOorolo kux 4oCiAiB MOXHa NiATBEPAMTU BNACTUBOCTI naacTtmac?
a HaBegitb npuknaam nonimepis:
a) Wo nianaraloTb NOBTOPHIN NepepoObLL;
0) WO He NianaraloTb NOBTOPHI NepepoobLLi.
" [MOACHITb, 3aBASKN AKUM BIACTMBOCTAM MacTMac iX LUMPOKO 3aCTOCOBYIOTh.

PosTtauwlyinte MoOHOMepW nnactMac 3a 306iNbLUeHHSIM BiHOCHOT MOJIEKYNISIPHOI Macu
CTPYKTYPHOI JTaHKN.

A nponeH B ctnpeH

B eTeH I teTpadnyopoeTeH

MopiBHANTE XiMiYHWI CKNAa, NOMIETUNEHY i NONICTUPEHY, MaCOoBi YacTkn KapOoHy B iX MO-
nekynax. Ha oCHOBI pe3ysibTaTiB MOPIBHAHHSA MOACHITb, YOMY MNOJIIETUIEH 3ropae TbMAHUM
nosym’siM, ToAj SIK FOPiHHS MOAICTUPEHY CYNPOBOKYETLCS YTBOPEHHSIM KiMTSBU.

3’acyliiTe, K 3aCTOCOBYIOTLCS Y BalLOMY NOBOYTi njiacTMacy Ta MaTepianum Ha iX OCHOBI.
kO BamM OOBENOCHA BUPILWIYBATU, SKMMKU TpybamMu — MeTaneBMMM 4 NAacTMaco-
BUMW — MigBECTM BOAY B AiM, TO IKOMY 3 UMX Martepianis B1 6 Bigganu nepesary?
MoACHITL HOMYy.

3 OGuncniTh CTyniHb NoniMepmsadii noniBiHiNxnopuay 3 BiGHOCHOIO MOJIEKYNSIPHOIO Ma-

coio 170 000.

m O6uncniTh BIQHOCHY MOJIEKYNSIPHY Macy MONICTUPEHY 3i CTyneHeM nonimepuaauii
2500.

§30%  Kayuyku, ryma

IHpopMaLiliHa AOBIAKA

# [0 BYrneBoaHIB Hanexarb TAaKOX anKagieHn — Ai€cHOBI ByrneBogHi.

# Ankapi€eHM — HeHacuYeHi BYrfeBOJHI aLukAivHOl OyooBM, MONEKYSIM AKUX MICTATb
[Ba NoABINHNX 3B’a3kn. MatoTb 3aransHy ¢popmyny C, H,, _,.

. [lBa noAgiliHi 3B’A3KM Y MOJIEKyNax Ai€HOBMX BYrIeBOOHIB MOXYTb OyTu po3TalloBaHi
6ina ogHoro atoma Kap6oHy — C = C = C — abo 6ing pisHnx — (ll‘ = (|3 — (i) =(|3 —.

# AnkapieHv 3gaTHi BCTynaTtu B peakLii noniMmepuaadji. Haibinblue y npoM1cnoBoCTi BU-
KOPUCTOBYIOTb LIEHU, Y AKUX NOABIMHI 3B’A3K1 PO3MILLEHI Yepes3 OaMH OAVNHAPHUIN.
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A Y cknagaHHi Ha3B AiEHOBUX BYrfIEBOAHIB OOTPUMYIOTLCA TakMX 3arajibHUX MpaBui:
rOJIOBHMIA NaHUOr MOJIEKYSIN MOBUHEH MICTUTK obwaBa NMoaBinHi 3B°a3ku. Hymepa-
uito atomiB KapOoHy B NaHL03i 34iMCHIOTb Tak, WOoO NoAgiliHi 3B’A3kM ogepxxanu
HarMeHLWi NokaHTU. Ha3By ankafieHy yTBOPIOWTbL Bif, HA3BM BigMNOBIOHOrO ankaHy,
y SKin cydikC -aH 3aMiHIOTb Ha -A4IEH, a Nepen HUM 3anucyloTb JIOKAHTU NOABIN-
HUX 3B’A3KIB. FKLWO € 3aMIiCHMKM, TO X Ha3MBalOTb MEPLUMMMW, HA3Bi NepenyloTb

IXHi IOKaHTW.
Hanpwvknaga;
CH,=CH —CH=CH, CH,=C—CH=CH,
e,
Oyta-1,3-pieH 2-meTtunbyTta-1,3-ai€eH (i3onpeH)

#. byra-1,3-gieH Ta 2-metunbyTta-1,3-4i€H € CUPOBUHOIO AJI9 BUPOOHULTBA MOJIIMEPIB
i3 3arajibHOO Ha3BOIO KAYYyKU.

HATYPAJILHUM ABO ITPUPOJITHNUN KAYYYK. Kopinni xureni ITis-
nenHol Amepuku Bike y XVII cr. yminu Buginartu npupoduuil kayiyk 3 MOJIOU-
HOTO COKY (JIaTeKCy) TPOIIiYHOI POCIMHU 2e8ei, IPOCOUyBaJIU HUM TKaHWHU,
BB3YTTs, IIiCJIA YOTO Ti He MPOIYCKAaJIX BOAY, BUTOTOBJIAIMN M’ AUi.

Harypanpuuii (IpupogHUil) KayuyK — IIe BUCOKOMOJIEKYJIAPHA HeHacHUe-
Ha CIIOJIYKAa 3 BiIHOCHOI0 MOJIeKyasapHoio Macoio 15 000—-500 000, mormoMepoM
K01 € JieHOBU ByTJIeBoAeHb 2-memunoyma-1,3-dien C;H,. TpuBianbHa Ha3Ba
miei cnosiyKu — izonper. @parmMeHT HOTO MAaKPOMOJIEKYIN (KOJIHOPOM BUIi-
JIEHO CTPYKTYDPHY JIAaHKY) TAKUH:

CH, CH, CH,
AN AN AN
C=CH C=CH C=CH
AN / N 7 AN / AN /
CH,—CH, CH,—CH, CH,—CH, CH,—CH,
Peaxkriiro mosrimepusairii isonpeny Bimo6paskae Taka cxema:

CH, CH, H

/ \
CH=CH, CH, CH,|,
AK 6aunMo, KOKHA CTPYKTYPHA JJaHKa KayUYKy MiCTUTh OAVH IIOABiHMII
3B’ A30K.
. Ha BimMmiHy Bif macTMac, KAydyyKM — HeHAaCUUYeHi BUCOKOMOJIEKYIAPHI ‘g
CIIONYKHU. IXHI MaKpPOMOJIEKYJIM MaIOTh JiHINHY CTPYKTYPY, X0Uua 1 3a-
. KpyueHi B KJy0oK. Ile poOUTh KayuyK esacmuiHuMm.

Enacmuunicms, abo npyxiHicms, — BJIACTUBICTh TBEPAOTO Tijia HOBEPTATH
cBoi monepeHi hopMy i poaMipu micasa gedopmarrii.

IIlopasy mixg BrmuBoM (hi3MUYHMX HaBaHTAKEeHb MAaKPOMOJIEKYJIU KAayUyKy
POBKPYUYIOTBCS, a IIiCJId IPUIIMHEHHS Oil CHJIM IIOBEPTAIOTLCA Y HOIIepPeaHin
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craH. Kayuyk He po3uMHAETbCA V TAKUX MOMINPEHUX POSUMHHUKAX, K BOJA,
CIIUIPT, aIeTOH, OJHAK YV HeAKNX IHITNX POSYNHHUKAX, HAIPUKJIAL CKUINUAAD],
BiH POBUMHAETHCA 3 YTBOPEHHAM B’ A3K01 MacH, IKY BUKOPHUCTOBYIOTh SIK KJIEH.

o 1823 p. a1 eBpomenIriB KayuyK 6YB 3aMOPCHKOIO TUBUHOIO, TOKY B AH-
riIii He 3amovyaTKyBaJau BUPOOHUIITBO ILJIAIIIB Bif AOITY, TKAHUHY A AKUX
00pobJiAIT HATYypaTbHUM KayuyKoM. Taki miranti 6ysiu mpugaTHi 10 BUKOPUC-
TaHHSA 3a IPOXOJIOLHOI JOIIOBOI ITIOTOAY, IIPOTE ¥ CIIEKY BOHU CTABaJIU JIUIKM-
MU, a B X0JIOJ] BTpavyaJiu MJIaCTUUHICTS.

IITupoxe BUKOpPUCTAaHHSA HATYPAJIbHOMY KayuyKy 3a0e3meunio BUHAN eH-
HA cI0co0y MOJIiNIITeHHA 10T0 BJIaCTUBOCTEH, 110 [icTaB Ha3BY 6YAKAHI3AYis.

BYJIKAHISAIIA RAYVUYRY. I'VMA. Bynkanisayia — mpolec «3IIH-
BaHHA» MOJIIMEPHUX JIAHITIOTiB Kay4yyKy CipKoio ab0 iHIITUMM, 3a3BUYAlL CYJIb-
dypoBMicHuUMHU, cTIoNyKaMu (ByJKaHizaTopaMm), AKUH pOOUTH MaTepiaa MiIl-
Himum Ta enactuuHimmuM. [losinimenHsa BaacTuBoCcTe KayuyKy HIJIAX0OM HOT0
BYJIKaHi3allil TOSCHIOETHCA TUM, IT10 JiHiMHMH moiMep HabyBae TpPUBUMipPHOL
cTpyKTypu. AToMu Cyabdhypy BCTYIIAIOTE Y PeaKIlilo 3 MaKPOMOJIEKYJIaMU Kay-
YyKY 3a MiCIleM PO3PUBY MOABIHMUX 3B’ A3KiB i «3ITMBAIOTH» iX CyabGigHIMUT
microukamu (maJji. 51).

S
! S

S i
—CH, - w S
2" CH—cpg_ i

S S

i ]
— CHZ_CH_CS\H_CHZ\/\CHz_

|
QH—CH—CH 2_/'\
S

Cxema 6ynoBu rymm

3i cxemu 6aumMo, 1110 ITicad ckpinaernHs aromamu Cynbdypy JiHifHI MO-
JEeKyJIU KaydyKy IIepeTBOPIOIOTHCA HA CiTUACTUH HOJiMepHHUH MaTrepian —
eymy.

3’scyeMo, HaBiIo moTpidHO ByaKaHidyBaTu Kayuyk. HeByakaHizoBanuit
KayuYyK, AK yCi HeHacuueHi peHOBUHU, BUABJISIE 3HAUHY XiMiUHYy aKTHUBHICTb.
Tak, mig BmamBOoM aTMOC(epHOr0 KHCHIO BiH BTpadya€e eJIaCTUYHICTb, CTAa€
KpuxKuM. ByskaHi3oBaHUIT KaydyyK Mae OiJbIly MexXaHiuHy MiITHICTB i TBep-
IicTh, eJIaCTUYHICTh, CTifikuit g0 mil posumuHHuKiB. HKomuuit i3 mpupogHmMx
MaTepiajiiB He Ma€ TAKOl eJIJaCTUYHOCTi, AK ryma. ['yMOBY MJIACTUHKY MOK-
Ha TUCAYI pasiB 3TMHATU W PO3TMHATHU, T'YMOBUH IIJAHT CKPYUYyBaTH # PO3-
KpydyyBaTu, i BOHU He AedopmyioThkesa. I'yma cTitika no crupanasa. Tak, muHT
aBTOMO0OinA BrpavaoTs 0au3bKko 80—100 r rymu micasa Toro, SK II0I0JIAIOTh
Bigzcraup y 1000 kM. A medKi cOpTH I'yMUu CTUPAIOTHCA MEHIIIEe, HijK CTaJb.

_ﬁpaBo Ans 6e3onnaTtHOro po3MilLleHHs nigpyvyHuKa B mepexi IHTepHeT mae
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Byakanisaliro mpoBogATh 34e0iJIBIIOr0 3a IIOMipHOTO HarpiBaHH:A, 3aIo-
BHIOIOUW CHeIliaJbHiI (hJopMU CyMimImIo KaydyKy, CipKu, HalloBHIOBaUa (37e-
OiybIIOro caski), iHKoa1 0apBHUKIB Ta iHIINX 700aBOoK. OMHOUYACHO 3 By JIKaHiza-
mmieto popMyeThes i cam Bupib. Ik Bu 3HaeTe, IIIMHN aBTOMOO1IiB, MOTOIIUKJIIB,
CKYyTepiB, BesocuieniB MaioTh yopHuil kKojaip. Ile kKosip HamoBHIOBaua —
caxi.

" Bynkamisarmisa mosimimye @iswuHi XapaKTepUCTUKU KaydyKy, POOUTH '

Moro mpUIATHUM IJIA TPUBAJOr0 BUKOpUcTaHHA. [lomaBaHHS B Kay4yK
* HAIIOBHIOBAUiB 30iJbIIIy€e f10r0 MIiIHICTh i 3MEHIIIy€ 3HOIIIYBAHICTS.

Ho peui, M’AKa TyMKa, AKOI0 BU KOPHUCTYETeCA MIJs CTUPAHHA HAaIIIM-
ciB, BUTOTOBJIEHA 3 Kay4yKy, 1m0 Mictuth 3—4 % Cyabdypy. I'yma aBTOMO-
O0inpHUX mmH MicTuTh 5—6 % Cyapdypy. A AKIIO 10 KayYyKY SOLATH CipKy
3 pospaxyHky moman 30 % Bim itoro macu, TO ByJKaHisallid 3aBEPIIUTHCS
YTBOPEHHSAM TBEPIOT0, HEeJIACTUYHOTO I HeeJeKTPOIPOBIIHOIO MaTepiary —
eboHnimy. HMoro 3acTOCOBYIOTH SIK i30JIATOD B €JIEKTPOTEXHiITi.

CHUHTETHUYHI KAYYYEKMN. Crepiny IpUPOSHOI CHPOBUHM BHICTAYAJIO,
abu 3aT0BOJILHATY IOTPEOU ¥ HATYPATbHOMY KayuyKy PidHUX BUPOOHUIITB. Ta
3 pOKaMH IIOIIUT Ha Kay4YyK 3pOCTaB, 30iJbIIIyBaBCA IIepejiKk BUP0OOiB 3 HHOTO.
VY 3B’A3KY 31 CTPiMKUM PO3BUTKOM IIPOMECJIOBOr0 3aCTOCYBAHHSA HATYPAJIbHO-
ro KayuyKy, i mepeayciMm B aBToMo0Oije- Ta JiTaKoOyAyBaHHi, HATYPAJIbLHOTO
KayuyKy 3abpakiyio. Bo mia mo6yBanHA 1 TOHHM HATypPaJIbHOT'O KayuyKy IIO-
TPiGHO BIPOAOB:K 5 pPoKiB 36upaTtu cik 3 270 mepeB resei, 3aciBaTu JeCATKU
reKTapiB MOJiB TpaB’SAHUCTUMHU KayYYKOHOCAMHU, HATIPUKJIAL KOK-CarmsoM.
o Toro X pocIMHU-KayYyKOHOCHU POCTYTh HE BCIOAU, a JUIIle B YMOBaXx sKap-
Koro ¥ Bojsororo KJiimary. Tomy nocrasa rocTpa HeoOXifHICTH PO3POOUTH CIIO-
co0u 3aMiHM HATYPaJbHOTO KaYUYKY CUHMEMUYHUM.

HecATKY POKiB HAKOBA CIIiIFHOTA PiBHUX KpalH IIpar"HyJa 3HAWTU 3aMiHy
HaATypaJbHOMY Kay4yKy CUHTETUYHOIO PEUOBUHOIO-BiAIOBIiZHNKOM 3 JOCTYI-
HUMHU ciiocobamu il BupoouuITea. IlepirromMmy po3s’s13aTH 110 IPOOJIEMY BIAJIO-
cs KOJIEKTHBY BUeHHUX Ha 4oJii 3 akagemikom C. B. Jlebegeum.

Cepritvi Jle6enes (1874 — 1934) — BnOaTHUIA y4EeHWIA-
XiMiK XX CT. YBINLLUOB B iCTOPIO XiMil IK OCHOBOMOJIOXHUK PO3-
pPOOGSIEHHSA NPOMUCIOBOrO cnNocoby A06YBaHHA CUHTETUYHO-
ro kay4dyky. Hapoguscs B lNonbLui, HaB4aBcs y BapLuascbkin
riMmHaaii, Ha BigMiHHO 3akiHuMB MNeTepbyp3bKnii yHiBEPCUTET.
Moro ocHOBHI HaykoBI NpaLL NpUcBsYeHi nonimepuaadii, i3o-
Mepuaauii, rigpyBaHHIO HEHacuyeHnx cnonyk. Linumu pocni-
I>KEHHSIMM BiH PO3BMBAB OCHOBHI MOJSIOXEHHS TeOopil XiMi4YHOT
OynoBu pe4yoBuH. Y 1925 p. 3 rpynoto ByeHux C. B. Jlebe-

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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[EB po3noyaB poboTy Haz MOLLYKOM 3aMiHHMKIB MPUPOLHOro Kayyyky i AOCar ycnixy.
Y 1930 p. 6yno po3noyato 6yAiBHULITBO MEPLLOrO Yy CBIiTi 3aBoAy 3 BUPOOHWULTBA CUH-
TETUYHOTrO Kay4ykKy i3 6yTta-1,3-aieHy (auMBiHiny), akuii ogepxxysanu 3 eTaHony. locnia-
HUubka nabopartopisl, CTBOpPeHa 0gHO4YacHO 3 OyAiBHMLTBOM 3aBOAy, iCHYE goTenep
K HaykoBO-O0CAIOHUI IHCTUTYT CUHTETUYHOTO Kay4yky imeHi C. B. JleGeaesa.

CUHTeTHYHUH KaydyK y IIPOMHUCJIOBUX MAacIiiTabax 3a pPo3po0JIeHOI0
C. B. JlebeneBuM TeXHOJIOTi€I0 0YJIO BUPOOJIEHO B KOJIUIITHROMY PagdHCbKOMY
Corozi y 1932 p. Ilomimepusarito 6yra-1,3-mieHy 3aificHIOBaJIX B IPUCYTHOC-
Ti KaTajgisaTopa — MeTaJiuHOTO HaTpifo, 3a Temmepatypu 40—60 °C i Tucky
6—8 atvm. CnepIiiry CHPOBUHOIO CJIYKUJIN XapPUYOBi MPOAYKTH (3€PHO), eTamy BU-
pOOHUIITBA IIepeae cxeMa:

H H
\ /
(C¢H,,0;),, » C;H,,0, > CH;— (|3H2 — CH,=CH—CH=CH,— /C=C\
OH CH, CH, "
KpPOXMaJIb —> IVII0K03a — €eTaHOJd —> oyra-1,3-mien - KayuyK

3apas 0yTa-1,3-1ieH oepKYIOTh i3 HeXapuoBOl CUPOBUHU.

CuHTeTUYHUN KAaydyK € TUM MaTepiajioM, 3 SKOT0 BUPOOJSAIOTH BEJIUKY
KiJIbKicTh ryMu, 110 iile Ha BUTOTOBJIEHHA IIUH i 6araThbox iHIMINX BUPOOiB. 3
POKY B piK 3pocTae morpeba B [bOMY MaTepiaJi i BiAmIoBigHO 30iJbIIYIOTHCS
o0csAru 1oro BUPOOHUIITBA.

HobyTuit C. B. JlebeneBUM CUHTETUUYHUH 3aMiHHINK HATYPaJIbHOTO Kaydy-
Ky MaB CXO’Ki 3 HUM XimiuHi ¥ (hisuyHi BIACTHUBOCTI, aje IMOCTyIaBCcA HOMY
3a OCHOBHOIO BJIACTUBiCcTIO — enacTuuHicTO. [locaimxenaamu 0yJio 3’ iCOBaHO
IIPUYUHY — BiH He MaB pezyaiapHoi 0ydosu.

. PeryndapHuii moximep — Iie moJiiMep, SKUi CKJIANAETHCS 3i cTepeopery- "
JSTPHUX MaKPOMOJIEKYJI, V AKUX CTPYKTYPHI JaHKU OJHAKOBOI IIPOCTO-
PoOBOi OYI0BY MOBTOPIOIOTHCSA 3 IEBHOIO IIEPiOAUYHICTIO.

3acTOCOBYIOUM KaTalli3aToOpu, IO DPEryJalIoTh CTEePeo0yIOBYy KaydyKY,
HUHI BUTOTOBJIAIOTh AWBiHIJIOBUI, i30IpEeHOBUI Ta iHIIII CHHTETWYHI Kaydy-
KU, III0 MAIOTh PeryJiApHY OyJOBY ¥ He MOCTYIAIOThCA BJIACTUBOCTAMU HATY-
pajabHOMY KayuyKy. A SKIIIO B AKOCTI MOHOMEPiB BUKOPHCTATH AJKaIi€HMU,
y MoJIeKyJax AKux aTtoM ligporeny samimieHuil Ha iHIINE aToOM YU T'PyIy
aTOMiB, TO MOYKHA OJEP:KaTU Pi3HI KayYyKU CIEIiaJbHOTO MPU3HAUEHHA —
(yryoponIpeHOBi, XJIOPOIPEHOBi TOIIO. 30KPEMA, XJIOPOIPEHOBUN KAyUyK —
HEroproYui, cBiTJIO- ¥ TepmocTitikuii. Ile poOuTs iioro He3aMiHHUM MaTepia-
JIOM y JIiTaKOOyAyBaHHi.

ITepenik rymoBux BUpoG6iB HAa OCHOBI CHHTETUYHOTO KayuyKy HaJIiuye 6J113b-
ko0 50 000 Hazs. Haii6inbllle CHHTETUYHUX KAYYYKiB BUKOPUCTOBY€E MaIIIMHOOY -
JIiBHA TPOMUCJIOBICTD. I3 CHHTETUUHNX KayUyKiB BUTOTOBJIAIOTH TEXHIUHI BUPO-
01, TyMOBe B3yTTH, IPOTyMOBaHi TKAHWHU, TOOYTOBi T'yMOBi BUp0oOM, MeIUYHI

FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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ToBapu ToIo. KayuyKku Ta ryma MaroTh BUCOKI JieIeKTPUYHI BJIaCTUBOCTI, TOMY
iX 3aCTOCOBYIOTh B €JIEKTPOTEXHIIli AJs i30JA1il ApOoTiB i1 000/ I0HOK KabeJis,
BUTOTOBJIEHHA 3aXUCHUX PYKABUUYOK i KNJIMMKIiB. PiIKi KayuyKu € KOMIIOHEH-
TaMH’ KJIeiB, aHTUKOPO3iHHMX MaTepiasiB, 3B’ A3yBaJIbHOIO PEUOBUHOIO, IO BU-
KOPUCTOBYETHCS JJIs BUTOTOBJIEHHS TBEPAOTO PaKeTHOro majnBa. Ha MaIioHKy
52 3obpakeHo pisHi BUpPoOH i3 CHHTETUUHUX KayUYKiB i rymu.

m Bupo6U i3 CUHTETUYHUX Kay4yKiB i rymun

Kayuyk i ryma € ocHOBHUMY MaTepiajaMu IITUHHOI Ta I'yMOBO-a36eCTOBO1 IIpo-
mucaoBocti. Hatimory:kHimmi migmpuemcTsBa poaramtoBasi y Iuinpi, Biniit I1epk-
Bi, 3amopixk:ki, Kuesi, JIucuuanceky, Opmeci, Cymax, Xapkosi. HamosHIOBau
TyMU — caXy — BHUpPOo0JIAoTh v lamasi, Craxanosi, Kpemenuyiri.

CW\DPUM epyquma

LLle ogHMM cnocoBoM oaep>KaHHsS KaydykiB € korosimepusadis, abo cnisrnonime-
pu3sauisi.

. Kononimepu3sauis — nonimepusadis cymilli ABox 4u Ginblue MoHOMepIB, 3a- '
* JIMLLIKX KOXHOrO 3 9KUX BXOOSATb 40 MOJIMEPHOro NaHutora. 3

®eescssccssseees s s ess s s e e D I I I I D I I I I ceee e

Mpuknagom konosiMmepusadii € yTBOpeHHs 6yTafieH-CTUPEHOBOro Kay4dyKky. Hasea
CBiO4YnTb, WO Noro gobyeBalTb 3 ABOX MOHOMepPIB — OyTagieHy (6yTta-1,3-g4ieHy) i ctu-
peHy. CxeMaTnyHO peakLLito MOXHa 3anMcaTy TaKUM YAHOM:

nCH,=CH—CH=CH,+ mCH,=CH —
oyra-1,3-mien

CTUpEH
CH=CH
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OyTamieH-CTUPEHOBUH KayUyK

. 5.
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ByTanieH-CTUPEHOBUIA Kay4dyK NIerko MigAaeTbCs BynkaHisaLii, oOpe 3MillyeTb-
CSl 3 HAMOBHIOBAYaMU M iHWKMW KaydyykamMn. FAK Kaydyyk 3arajibHOro npmM3Ha4yeHHs BiH
LUIMPOKO BUKOPUCTOBYETHCH AJ1S1 BUTOTOBJIEHHA NPOTEKTOPIB Ta iHWNX AeTanen aBTo-
MOOiNbHUX | BENOCUNEeaHX LWWH, 'YMOBOrO B3YTTH, Y padioTeXHIYHiA NPOMUCNOBOCTI.
Ha cborogHi cepep ycix kay4ykiB BiH 3aiiMae nepLue micle 3a o6caramm BUpo6GHMLTBA.

4;’ Cmucao npo oenobue

v/ Kay4ykn — BMCOKOMOJIEKYNSAPHI CMOMYKM MPUPOSHOIO M CUHTETUYHOMO MNo-
XOOXKEHHS.

v/ CTPYKTYPHI NaHKu1 Kay4yykiB MiCTATb MOABINHMIA 3B’A30K, TOMY BOHW BUSBIIA-
I0Tb XiMi4Hi BTIaCTUBOCTI HEHACUYEHNX CMNOJTYK.

v/ o6 noninwuTt PpisnyHi BNACTUBOCTI Kay4ykis, iX NigaaloTb BynKaHisawii —
B3aEMOSIT 3 CipKOIO 32 HarpiBaHHsS.

v/ 3aBOSKM OOCATHEHHSM XiMIYHOT HAYKM HUHI BUPOBISOTh Pi3HI CUHTETUYHI KaydyKu,
SIKi HEe MOCTYNATLCH BIACTUBOCTAMMW HATypPasIbHOMY i HAaBITb NEPEBULLYIOTH IX.

Zwaemo, posymiemo

m ¢Ika BiAMIHHICTb Y CK/1ai MOJIeKy T NPMPOAHOI0 Kaydyky 1 yrnepLie o4ep>XaHoro 3a me-
Topom JlebeneBa CUHTETUYHOMO?

a OnunwiTe BigOMI BaM BNacTUBOCTI Kay4yKiB.

a 3 9KO0I0 METO0 BYJIK@HI3YIOTh Kay4ykK, KM HAaNOBHIOBAY HAYaCTilLIE BUKOPUCTOBYIOTL?

g’ HasBiTb ranysi 3acTocyBaHHs rymu.

B Ha npuknagi CTBOPEHHS CUHTETMYHOIO Kayyyky PO3KPMNTE B3aEMO3B’A30K XiMiYHOT
Hayku 3 NPaKTUKOIO.

YKaxiTb MOHOMEP HaTypasibHOro Kay4yky.

A 2,3-gumeTtunbyta-1,3-gieH B 2-meTtunbyrta-1,3-gieH
B cTupeH I 6yta-1,2-pieH
a I3onpeHoBUIA Kayuyk A00YBalOTh PeaKLUElo. ..
A isomepu3auii B perigpaTtauii
B nonimepu3aauii I" nonikoHgeHcau;i

YKaxiTb BNaCTMBICTb Kay4yky, WO 3abe3nedyye MOMy 3aCTOCYBaHHSA K YLLiIbHIOBaYa
NAaCTUKOBUX BIKOH.

A TennonpoBigHiCTb B enacTtuyHicTb

B enekTponpoBigHiCTb I ceiTnonpoBigHiCTb
“ YKaxiTb Ha3BY PE4OBUHU, SKY BUKOPUCTOBYIOTb A1 ByJIKaHi3awuii Kay4yky.

A cipka B asoTt

B KnceHb I dochop

CnporHoayinTe, Lo 04iKye r'yMOBE BUPOOHMLTBO Y TPETLOMY TUCSHONITTI.

c]_ |
__Flpaso Ansi 6e30NnaTHOrO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae
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BOAOKHa.
\§3L LLITYYHI M1 CUHTETMYHI BOAOKHA

-
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IHOHATTA ITPO BOJIOKHA. Boaoknamu Ha3WBaIlOTL MaTepiaau, IO
CKJIQIAIOTHCA 3 JOBTUX i TOHKUX HUTOK a60 BiIPisKiB HUTOK, MPUIATHUX JJIA
BUTOTOBJIEHHS NPsKi ¥ TKAHMH. 3a IMOXOMKEHHSIM BOJIOKHA MOMiJIAIOTH Ha
Hamypaavhi & XiMiuHi.

HATYPAJIBHI BOJIOKHA. Jlrogu 3naBHA BUKOPUCTOBYBAJIU HATYPaJb-
Hi (IpUpOAHi) BOJIOKHUCTI MaTepiany AJA BUTOTOBJEHHS ONATY U pisHUX
IpeAMEeTiB JOMAIITHLOTO BXKUTKY, BiTpua Tormo. HuHi 3 marTepianiB pocamH-
HOTO TOXOAKEHHS BUTOTOBJAIOTH JbHAHI #1 0OaBOBHSAHI TKAaHWHU, 3 BOBHU
TBAPUH — BOBHAHI TKAHUHU If KOBAPH, 3 KOKOHIiB TYTOBOTO IIIOBKONPAAY — Ha-
TypaJbHuil M0BK. CTOMITTAMY IPaKTUYHO B KOXKHIN CiIbChbKill yKpaiHChbKil
oceJsi Oyja BjacHa MpSAAKa, Ha AKifl BOJOKHA IMepeTBOPIOBAJN Ha HUTKY, —
npsaau (maj. 53). Ik cupoBMHY BUKOPHUCTOBYBAJIU BUPOIIEH] BIITKY, a MOTiM
BUMOYEHI y BOJIi 1 BifgAijieHi Big KocTpuIli (HempuaaTHOI AJIA IPATIHHSI YaCTH-
HY POCJIUHHOTO cTebs1a) KOHOILII i JILOH.

EkcnoHaTtn my3eto I'. C. CkoBopoam (cMT HopHyxu, MNMontaBcbka 0611.)

Cepen HaTypaJIbHUX BOJOKOH PO3Pi3HSAIOTH BOJIOKHA POCJIMHHOTO ¥ TBa-
puHHOrO noxomxeHHA. HaTypasbHUI IIIOBK 1 BOBHA MAaOTh TBAPUHHE IIOXO-
MKeHHA i cKaagamThed 3 0i1KoBuX MoJseKyJa. IIloBKoBa HUTKA — I1e IPOAYKT
BUJ1JIEHHA 3aJI03 TYCEHUIb ITOBKONPA/IB IIiJl yac 3BUBAHHA KOKOHIB. J[{oBXKU-
Ha IIOBKOBOI HUTKU Moxke gocaratu 800—-1000 m.

BoJsiokHa POCIMHHOTO MOXOMKEHHSA CKJAJAIOTHCA 3 IeJII0JI03U M HOMiJIsA-
I0ThCA Ha: 6aBOBHAHI Ta 1y0’ saui. Temmoao0HMi 6aBOBHUK B Y KpaiHi He pocTe,
aoT JIy0’ AHi KYyJIbTYPU — JILOH i KOHOTLJII — BUPOIIYIOTHh Ha BEJIUKUX ILJIOIIAX.
3 TOHKUX BOJIOKOH POOJIATEL PisHi TKAaHWHU, 3 TPYOUX — MIIIKOBUHY, KaHATH
i mraypu. ¥ micti I'myxis Cymcbkoi o6aacti pyHKIioHye IHCTUTYT 1y0’ AHUX

MpaBo ans 6e3onnaTHOro po3milleHHs MiapyYHrKa B Mepexi IHTepHeT mae
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KyapTyp HamiomanpHol akazemii arpapaux HayK YKpainu — oaHa 3 HalicTa-
pimmx HayKOBO-JOCIIZHUX YCTAHOB Jlep:KaBu. TyT BIepIle y CBiTi cTBOpUIN
COPTHU KOHOIIEJIb, IO HEe MiCTATh HADKOTUYHUX PEUOBUH.

Y XX cT. moctaja HeOOXiAHicTh B ofepsKaHHiI BOJIOKOH XiMIYHUM CNOCO-
6om. Ha chorogHi mMuM cIroco60M BUPOOJIAIOTH BOJOKOH 3HAUHO OijbIle, HiiK
3 IPUPOSHOI CUPOBUHU.

.- BosokHa 3a MOXOMKEeHHAM IOMIJISI0Th, Ha HATypaJbHI Ta Ximiumi. )

HarypanbHi BoTOKHa BUTOTOBJIAIOTH 13 IPUPOAHOI CUPOBUHH, XiMiuHI —

XiMiYHUM CII0COOOM i3 BUCOKOMOJIEKYJISIPHUX CHOJIYK.

Cesecne

I I R I R I I R I R I R I I A )

XIMIYHI BOJIOKHA. Knacudikarmio ximMiuHux BOJIOKOH 3IiMCHIOIOTH
3a MOXOMKEHHAM CHUPOBUHU, 3 AKOI IX BUPOOJAIOTH. SIKIITO CUPOBUHOIO AJIA
BUPOOHUIITBA XiMiUHOTO BOJIOKHA € MPUPOAHUIN TOJIiMeP, BOJOKHO Ha3WBa-
IOTh WwmyiHuMm. SIKIT0 X CUPOBUHOIO € IPOAYKTH OPTraHiYHOTO CUHTE3Y, TO U
XiMiuHE BOJIOKHO Ha3MBAIOTH CUHMEMUYHUM.

OsHzatioMmTecs 3 Kaacudikalliero BOJOKOH i MpUKJIagaMU, CKOPHUCTABIIINICE

MaJIOHKOM 54.
BOJIOKHA
" Ximiuml 5

pocauHHI TBAPUHHI IITYYHI CUHTETHYHI

3 BOBHUI 3 IlepeBUHU 3 Ha(TH, BYTiJisd,

i ANY

IIPUPOSHOTO Tas3y

3 KOHOIIEIb 3 KOKOHA
IIIOBKOIIPALA

akpua IoJiecrep

Knacudikauis Ta npyknanm BOIOKOH

st BUPOOHUIITBA XiMiUYHMX BOJIOKOH IPUIATHI IIOJIiMEpH 3 TOBI'UMH, JIiHii-
HUMH a00 3JIeTKa PO3Traly:KeHHMU MaKpPOMOJEKYyJaMHt, II0 MalOTh JOCUTh Be-
JIMKY BiJHOCHY MOJIEKYJIAPHY MAacy i 3JaTHi ab0 IJIaBUTHCA 0e3 Po3KJIany, abo
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POBUMHATUCA V MEBHUX PO3UMHHNKAX. ¥ KOKHOIO BOJIOKHA € CBOI IepeBaru it
Hemoriku. ToMy OIHOBHAYHO CTBEPAKYBATH, IO BOJOKHO, 3 AKOTO BUTOTOBJIEHA
TKaHMHA [IoTaHe UM rapHe, He MoskHa. OmHe i Te caMe BOJIOKHO MOKe Oy TY HeIrpu-
JAaTHUM IJIS OOHUX ITijIeil i HesaMiHHMM AJId iHIuX. Y CIIiX1 BUEHUX i TeXHOJIOTiB
Yy CTBOPEHHi BOJIOKOH HesarepeuHi. Tak, HUHI BUTOTOBJIAIOTh HAAMIITHi, TepMO-
CTiliKi, XeMoOCTiiiKi, etacTUUHi, HeropoUi Ta 6araTo iHITNX BHUIiB BOJIOKOH.

XIMIYHI IITYYHI BOJIOKHA. Bouu 3’ssBuincs 3aBIAKY JOCATHEHHAM
cyJacHOi ximii.

:" Jo mMITYy4YHUX BOJIOKOH HaJIeKaTh BOJOKHA, BUTOTOBJIEHI MIIAXOM Xi- '
MiuHOI 06POOKY NPUPOOHOL CUPOBUHU T€TI0J03HOTO # 6GiJTKOBOTO IIOXO-
\ IPKeHHs.

BuroTroBasiioun iX cImepiry roTyiOTh NPAIUJILHUN PO3IJIAB UM PO3UUH,
TOMY IO AJIS BUPOOJIEHHA XiMiUYHMX BOJOKOH HEOOXigHO, 11100 MOJIEKYJIN CH-
poBuHU Oysu pyxJyusi. TIIbKY Tak iX MOKHA POZMiCTHUTH B3JOBIK OCi yTBOPIO-
BAHOTO BOJIOKHA if c()OPMYBATH HUTKY.

3po0uTH TBEPAY PEUOBUHY PYXJIMBOIO MOKHA JBOMA CIIOCO0AMM — HATPIiTH il
JIO TEMIIEPATYPHU, BIIIOL 34 TEMIIePATyPY ILJIaBJIEeHHS, 400 K podunHuTH. [leprimii
CToCi0 15 1eJTI0JIO3Y He IPUJaTH!, 00 BHACIIOK HAarpiBaHHA BOHA PYHHYETD-
cda. Tomy npuposuuii moaiMep 1eI0I03y MiAAa0Th XiMiuHif o0pobIi aHrigpwy-
nmom eranoBoi kKucisiotu (CH;CO),0, a yTBopeHM TPOAYKT peakilii pPOSYUHSAIOTH Y
BIAIOBITHMX PO3UMHHUKAX. ¥ TBOPEHY OTHOPIAHY PiIKYy CyMilI 3a cmeliaJbHU-
MU TeXHOJIOTiIMU IIepeTBOPIOIOTH Ha BOJIOKHO, HAIIPUKJIA ayemamHue 60/10KHO.
Bowno mob6pe 30epirae temio, M’ aKe, MaJ0 MHEThCs, Mal)Ke He 30iraeTbecs Bif
OpaHHsdg, Mae IpUeMHUHN Oamck. OgHaK, MAlOUYM HU3KY I[IHHUX BJIACTHBOC-
Tell, BOHO IIOCTYIIAE€ThCA IIepel] HATYPAJbHUMU 34 TirieHiYHMMM XapaKTepc-
TUKaMU.

Bupo0OHMIITBO aleTaTHOTo BOJIOKHA 0yJio posnouaTo y Ppaniiii Hanpukia-
i XIX cr. it moHan 100 poKiB yCIiIIIHO pO3BUBAETHCA.

IIle omHe mITy4YHEe BOJIOKHO — 6iCKO3He — M00YyBalOTh 3 IEJI0JI03U, AKY
oigmaroTh XiMiuHiil 00pOOIIi 3 BUKOPUCTAHHAM HiTpaTHOI KmcjaoTu. Bickos-
He BOJIOKHO 0araTo B YOMY CXO:Ke 3 HaTypaJbHUMU BOJIOKHAMU (JIbOHOM i Oa-
BOBHOI0). TKaHMHA 3 BiCKO3U MAae€ IMTOBKOBUCTUY OJIMCK, IPUEMHA Ha HOTHUK,
M’AKa, rirpocKoIriuga, JIerko Ta piBHOMipHO 3adapboByeThesa. Yepes Hel 100-
pe IPOHUKAE MOBiTPA, TOOTO B 05131 3 TAKOI TKAHMHMU TiJIO «IUXAE» , IIO Y CIIe-
KY CTBOPIOE BiAUYTTs IIPOXOJIOAU. SaBAAKHK IIepeliveHrM BJIACTHUBOCTAM Bi-
CKO3He BOJIOKHO 3/100YJIO IOMYJISAPHICTH i BUKOPUCTOBYETHCA Y BEJIUKUX KiJlb-
KOCTAX.

TowmIIIe 3a MIOBK BiCKO3HE MiKPOBOJIOKHO ITiJi HA3BOIO « MiKPOMOJAJI» 30BHi
CXOJKe Ha HaTypaJIbHUH IIIOBK, OapxaTucTe, M’ siKe i JysKe jJerke. Bizomum Bam
3aCTOCYBAaHHSM I[HOT'0 BOJIOKHA € BUTOTOBJIEHHSA ITaHYIX i KOJTOT.

Jo IITYy4YHUX BOJOKOH, BUTOTOBJIEHHMX HA OCHOBi IIEJIIOJI03U, HAJIEKUTh
i mionHoamoHniauHe 6010KHO, STKE BUKOPUCTOBYIOTH Y BUPDOOHUIITBI KMJINMIB,
TeXHIUHNX TKAHUH, TPUKOTAKHUX BUPOOiB.
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¥ mpoiieci BUroTOBIeHHA XiMiYHIX BOJIOKOH MOXKHA 3MiHIOBATU BJIaCTUBOC-
Ti BOJIOKHA, a OT)Ke, 3 OJHOT'0 BOJIOKHOYTBOPIOBAJILHOTO MOJIiMEPY OJIeP:KyBaTH
IIIUPOKUI aCOPTUMEHT BUPOOiB, MOJIIIIIITyBaTH X 30BHIiNIHI# BUTJIAL (Maj. 55).

"IJIquHi BOJIOKHA OJIEP’KYIOTH IIJISAXOM IIePepOOKN IPUPOAHUX IIOJIi-
MepiB, 37e0iIbIIIOro IeJJo3u, XiMiuHuMm crmocobom. Boumm Habarato
IeIleBIIi 3a HaTypaJibHi, MalOTh OiJbITy 3HOcOCTiMiKicTh. IIpuKiIamom
BOJIOKOH IIi€l rpynu € BicKo3He, alleTaTHe Ta MiJHOaAMOHiauHe BOJOKHA.

CUHTETHUYHI BOJOKHA. ITe Texx ximiuHi BOJIOKHA, ajie JJs 1XHBOTO
BUPOOHUIITBA HEe BUKOPHMCTOBYETHCA HATypajbHa (IPUPOLHA) CUPOBMHA. 3
MIPOAYKTiB mepepobKu HadpTH, KaM’ AHOT'O BYTiJIf, IPUPOLHOIO ra3y CIepIly
I00yBalOTL MOJIiMep, AKUI JaJji IepeTBOPIOIOTh Ha BOJIOKHO, a TEPMOCTIHKi
TOJIiMePHU IIPOCTO POIILIABIAIOTh.

BupoOHUIITBO CUHTETUYHNX BOJIOKOH PO3IIOYAJIOCH ITidHillle IITYUYHUX —
y 60-Ti poxu XX cT. Ajle Ha CbOTOIHi BOHO 3POCTA€E MIBUAIINMU TeMIIAMHU, II0-
PiBHAHO 3 BUPOOHUIITBOM IITYYHNX BOJOKOH. ITosCHIOETHCA IIe JOCTYIIHiCTIO
BiTHOCHO JIeIleBOi CUPOBUHY, IIOIIUTOM HA CHHTETHUYHI BOJIOKHA, 3yMOBJIEHUM
HHM3KOIO IXHiX IiHHUX BJIACTUBOCTEM.

" CuHTeTHYHIi BOJIOKHA Ha BiIMiHy Bif IITYYHHUX BiJ MOYATKY ¥ M0 KiHId
BUTOTOBJISAIOTH i3 IPOAYKTiB IIepepoO0KH BYTJIEBOSHEBOI CHUPOBUHM.

ITonynapaumMu HUHI € nosinponineroge, noniGiHiAXIOPpUIHE, NOJIYPemaHo-
8¢ 80J10KHQA, KANPOH, noJjiecmep, AKPUJL, eACMaH Ta iHITi CHHTEeTUYHI BOJIOKHA.

Bupo6GHUIITBO CHHTETUYHIX BOJIOKOH 3 POKY B PiK 3pOCTa€, TOMY III0 BOHU JIET-
Ki, MiIfHi, JOBroBiuHi, IMBUIKO COXHY T, CJIA0KO MHYThCA. ToMy 6araTo CHHTETIHY-
HUX BOJIOKOH (y mo0yTi iX HA3MBalOTh «CUHTETHUKA» ) 3aCTOCOBYIOTH Y BUPOOHUIITB1
MOJIHOTO BOpPaHHS, CIIOPTUBHOTO OAATY Ta B3YTTs, CHEIIOAATY, HEOOXiTHOTO MJIS
OesmeuyHoro mmepedyBaHHA B eKCTPeMaJIbHUX yMOBaX, i 0araThox iHIIIMX TOBapiB.
PosrisueMo KOHKPETHI MPUKJIaAN HAHTIOITUPEHITIINX CHHTEeTUYHUX BOJIOKOH.

IMoninponinenoée 6010KHO — Ile CHUHTETUYHE BOJIOKHO, BUTOTOBJIEHE 3 PO3-
IJIaBY HOJIIIPOTiJieHy. ¥ ci BJIACTUBOCTI MOJIMIPOITiJIeHy, 110 OyJIu PO3TJISAHYTI
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y § 29, xapaKTepHi @ AJIA I[BOT'0 CHHTETUYHOTO BOJIOKHA. BOHO TaKOM CTifi-
Ke mo mii BimbisrroBauiB, KUCJIOT, OPraHiYHMX PO3UYMHHUKIB, IOTO HE ICYIOTh
nBiseBi rpubu, 6axkTepii i1 Komaxu. Crenoaar, CMETeTUYHI KMJINMU, KOBAPH,
TKaHWHU JJIA TOIIUTTSA BEPXHBOTO OJATY — Ile OKPEMi IPUKJIaAU 1OTO 3aCTO-
CyBaHHS.

IToniecmep (noniegip) — BOJIOKHO, BUTOTOBJIEHE 3 IIPOLYKTY KOIIOJiMe-
puaailiii 1BOXaTOMHOT'0 HaCUYE€HOT0 COUPTY eTaH-1,2-1iosy (eTUJIeHTJIiKO0JIIO0)
3 TepedTaIeBOI0 KUCJIOTOIO. 3 TI0JIiecTepy BUTOTOBIAIOTH IITYYHE XYTPO i KU-
JUMU, KOMOiHOBaHI TKAHWHY, M0 CKJIALYy AKX MOMKYTh BXOJAUTH IIIePCTh, Oa-
BOBHA, JIbOH. 3 TAKMX TKAHWH IITUIOTH BEPXHill OfAT, a TaKOMK rapIuHHO-TIO-
JeBi BupobOu.

INonisininxnopudne (IIBX) BoOKHO (hOPMYIOTH i3 PO3UMHIB mOIiBiHijI-
xJjopuny. Posrisgaioun mojiMepu, MU BifjsHAUaJM TaKy BJACTUBICTDH IIOJIi-
BiHiXJIOPUAY, AK HeropouicTh. 1[4 X BiIacTUBicTh MpUTaMaHHA i1 BOJIOKHY,
sAKe BaM JOBOAMJIOCA He pasd 6auuTu, 60 BUTOTOBJIEHUMHU 3 HHOTO TKAHUHAMU
000uTi CUAIHHA aBTOMOOLIIB, JiTaKiB, IIOTATIB TOIIO.

Enacman (mosiyperanoBe BOJIOKHO), abo cnandexc, GopMyIOTh i3 po3-
YMHIB i pO3IJIaBiB CHHTETUYHOI BUCOKOMOJIEKYJIAPHOI CIIOJYKM IIiJl HAa3BOIO
mosiyperan. OCHOBHA BJIACTHUBICThH ejlacTaHy, K 1 Kay4dyKiB, — eJacTUy-
micTh. Illo GinmbIuii BMicT esacTaHy B TKaHUHI (H0T0 IOMaiOTh M0 0araTbox
BUJIB BOJIOKOH), TO Kpallle BOHA PO3TATYEThCA. Bupobu 3 TakKOoTo Marepiaay
obnaraoTh Girypy, sbepiraiors ¢opMy TpuBasmii 4ac, JeTKi ¥ 3pyuHi mifm
Yyac HOCiHHA. 3aBAAKM IIUM BJIACTHUBOCTSM eJIaCTaH HUHI HOMYJAPHUN y BU-
POOHUIITBI CIIOPTHUBHUX KOCTIOMiB, GJIy30K, COPOYOK, INITAaHiB, KYMAaJbHUX
KOCTIOMIiB.

Kanpon (neiinon-6) — CUHTETHYHUH IOJIiMeD, CTPYKTYPHUMU JIAHKAMU
SAKOTO € 3aJUMIKKN 6-aMiHOTeKCaHOBOI (£-aMiHOKaIpPOHOBOI) KMCJAOTH. XiMiu-
Ha OygoBa Iiel aMiHOKMCJIOTH TaKa, IIf0 xapakrepuctuuHi rpymu —NH, i
—COOH posrammosani 6ina kpaiaix aromis Kap6ony H,N — (CH,),—COOH.
ITe poOUTH MOKJIUBUM IIepedir peakIlii moaiKoHaeH Al 3a CXeMOIo:

|
nH,N —(CH,),— COOH W) —HN —(CH,),—C— .

Ax 6aurMo, IPOTOTUIIOM IJIA CTBOPEHHSA KAIPOHY CIAYTyBajio YTBOPEHHS
IpUPOAHUX mojsiMepiB — 6inkiB. Cepen MPUPOAHUX BOJIOKOH aHAJOTIUHO
YTBOPIOIOTHCA BOJIOKHA BOBHH I IIIOBKY.

Kanopou — crifika 10 0i/JIbIIOCTi PO3UMHHUKIB TBepJa peuoBuHa 0i10T0 KO-
JBOPY, IIOM’ AKIINYEeThCA 3a TemuepaTtypu 210 °C. 3 po3nyiaBy KaopoHy MOKHA
JIETKO BUTATYBATH HUTKM HaBiTh y 1abOpaTOPHUX YMOBaX.

KampoHOBe BOJIOKHO eJIaCTUUHE, OysKe MiIlHe, CTifiKe OO CTHPAHHS Ta
3TMHAHHS, HETirpoCcKOmiuHe, 3 HHOTO BUTOTOBJAIOTHL KaHaTu. Pubaaxkam Ii
BJIACTHUBOCTI KAIpPOHY Te:K mobpe Bimomi, ajgsKe 3 KampOHOBUX BOJIOKOH BHU-
TOTOBJAIOTH pubaIbKi ciTKM, BoJsiocinb. BaraTro xampouy mepepoOlJisioTh Ha
KoMOiHOBaHi BOJIOKHA, 3 SKUX BUTOTOBJISIOTH CIIOPTUBHI KOCTIOMU, TaHUOXH,
IMIKapHeTKH, KynaJabHuKY ToIro. [IpoTe € BKampouny i He6asKaHi BJIaCTUBOCTI —

F

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae ( 4
MinicTepcTBO ocBiTY | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



BiH HeCcTiMiKUI 1o HarpiBaHHsA, Ail KucyoT i ayriB. Uepes HETirpoCcKoOmiyHiCTh
KaIllPOHOBOTO OJATY JIIOAVHA B HHOMY IIBUAKO IiTHIE.

BusnauwuTu, AKy OCHOBY — CHMHTETHYHY UM HATypaJbHY — MAa€ BOJIOKHO,
MOKHa HarpiBaioum abo CIIaI0I0UYN BOJOKHO UM TKaHUHY. IIITyuHi 11e110103-
Hi BoJioKHa (0aBOBHA, alleTaTHE, BICKO3HE) CIAJaxyIOTh IIIBUAKO i 3ropaioTh,
POSBIIOBCIOIXKYIOUHN 3allaxX HajieHoro nanepy. I'pymouka, 1o 3anInaeTbes mic-
JIsl TOPiHHSA, JIETKO PO3TUPAETHCS MaabllaMu. HaTypaabHi BoJJoKHaA (BOBHSAHI,
IITIOBKOBIi) 3rOoparoTh aHAJIOTIYHO IeJTI0JIOBHUM, PO3TOBCIOYKYIOUY 3aIlax IaJie-
HoOrO 1ip’A. CHHTeTUYHi BoJIOKHA (HAaIIPUKJaJ, KallPpoOH) CIEePIIy JIaBIAThCA,
a IIOTiM 3ropaioTh, PO3MOBCIOAMKYIOUN PiSKUI MAJONIPUEMHMN (MUIIIAYMiT) 3a-
nax. IToaiecTepHi BOJIOKHA IIIBUAKO 3rOPalOTh, IIiCJIA YOTO 3AJUIITAETHCA I'PY-
JIOYKa, IKa MaJbIIMU He PO3STUPAETHCA.

OpAar HaAXOOUTH Y IPOLaK 3 eTUKETKaMU, e 3a3HaYeHO CKJal TKaHWHU.
Tak, Ha BMiCT y TKQHUHI ITOJIIiIIPOITiJIEHOBOTO BOJIOKHA BKa3ye nmo3HaueHHsa PP,
nogaiectepy — PE. Iliefo imdopmariiero He Tpeba HexTyBaTH, 60 BOHA HOIIO-
Marae mpuUAOaTH Pid, 110 3a PiBUKO-XiMiUYHMMU XapaKTepUCTUKAMU BOJOKOH
HalKpallle IMigXOOAUTHMe BaM JJIdA Tiel um iHIIIOI mOpPU POKY, BiANlOBizaTuMe
IpU3HAUYEeHHIO (BiABiyBaHHA MIKOJIV, 3aHATTS CIIOPTOM, BiIIIOYNHOK HAa IIPU-
poxi, ypouucTi mozii To1ro).

ITam’araiiTe, 110 ONTUMAJTBHUM € TOETHAHHA Y TKAHWHI HATYPaJIbHUX i
ximiunmx BoJsoKoH. Ilepiri 3abesneuyioTh AOTPUMAHHSA Tiri€eHiYHMX HOPM,
IPyTi — MimHiCTH, €IaCTUYHICTh, HE3MUHAHHS TOIITO.

SIKIIO Ha eTUKETII BiICyTHil CKJIag BOJIOKHA, BU MOYKETe CAMOCTiiHO BU-
3HAYUTU, 3 AKOI CUPDOBUHU — IPUPOJHOI UM CUHTETHUUYHOI — HMOTr0 BUTOTO-
BuJiu. JloCTaTHBO CIAJIUTU KiJIbKa HUTOK BOJIOKHA, a Pe3yJbTaT HOPiBHATH
3 OIIMCAHMMMU B aparpadi HacigKaMu crialloBaHHA PiSHUX BOJIOKOH.

Ha opasi Takosk MicTATBHCA IOIepe:KyBalbHi 3HAKU, AKi iIHCTPYKTYIOTH
11010 TIPaHHA, MPAcyBaHHA BUPOOY, MOMKJIUBOCTI BUKOPUCTAHHS POSUMHHU-
KiB OJd BUBeIEHHSA IJISAM TOINO. 3aB:KAU O3HalioMJioliTech 3 iH(opMailrieio,
poO3MillieHOI0 Ha eTUKEeTKaX BUPOOiB, 1 JOTpUMYyiTEeCsa BKa3iBOK y MPOIeci Ko-
pUCTyBaHHA HUMU, TOAI BUPOOU OYAYyTh JOBrO BaM CIY:KUTH, 30epirarouu mpu-
BaOJIMBUN BUTJIAL.

4;‘ Cwwueao wpo ocrobue
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BricokomMmonekynsapHi Cnosiykyu — OCHOBA HaTypasibHUX i XiMiYHUX BOJIOKOH.

HaTtypanbHi BOSIOKHA MalOTb NPUPOAHE NOXOOKEHHS, XiMiYHI — BUrOTOBASAIOTb
i3 3aCTOCYBAHHAM XiMiYHMX METO/|B.

XiMiYHi BOSIOKHA KNacU@ikyOTb Ha LUTYYHI 1 CUHTETUYHI.

Mpuknagamm HaTypasbHUX BOJIOKOH € LUEPCTSHI i OaBOBHSHI, LUTYYHUX —
BICKOS3HIi 11 aLeTaTHi, CAHTETUYHNX — KanPOHOBI M NOAIBIHINXTOPUAHI.

D NI NI NI N

BonokHa Bigpi3HAIOTLCA 32 BAACTMBOCTSAMW, 3HAHHA SKUX AOMoMarae y Bu-
O0pi TKaHWH i BUPOOBIB 3 HUX, AOrNa4i 3a HUMMU.
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KeBnap (noninapadeHineHtepedTana-
Mil) — CUHTETUYHE BOJIOKHO BMCOKOI MEeXxXaHiy-
HOI 1 TEPMIYHOT MiLHOCTI, CKNag sikoro nepegae
HaBepgeHa dopmyna.

Moro po3poBHMKOM € aMepUKaHCbKa XiMIK i
BUHaxigHuk CtedaHi Ksonek (1923-2014).

Lle nerkui i MmiuHWI (B 5 pasiB MilHilwe cTa-
ni), HewWkKionMeMn ons 300POB’A NIOANHN, CTil-
KMA 00 nepenagiB TemnepaTtyp matepian. 3
HbOrO BUIrOTOBJIAIOTL KyNeHenpoOuBHi GpoHe-
XWUIEeTU i WonoMn — 3acobu iHauBIayanbHOro
3axXUCTy BIiNCbKOBOCTYXOO0BLUIB i MONILENCBKMX
(man. 56), Herop4YMi oaar NOXeXHuKIiB. Kes-
napoBa TKaHMHa TakoX CTilka A0 Ajii OpraHivyHmnx
PO34MHHUKIB. Tlig BAAMBOM HU3bKMX TeMnepa-
TYP MILHICTb KEBNAPOBOI TKAHNHU 3POCTaE, NPO-
Te COHsI4YHI MPOMEHi 11 Bonora podnsaTb BOJIOKHO
MEHLLU MiUHUM, TOMY MOr0 NOKPUBalOTb CheLli-
aslbHMM 3aXUCHUM LLUAPOM.

I
SRMD, POSYMLEMO
LY 5 maTepianu ficTanu 3arasibHy Ha3By «BONIOKHa»? m 3acobu

a fka knacuoikauis BOIOKOH Bam Bigoma? iHOMBIAYaNnbHOrO 3aXUCTy
‘:’ HaBepqjiTe Npyknaamn HaTypanbHUX BOSIOKOH, 3a- B'”‘fbKOEfOCJjYX6OBLUB
3HauTe ix 0COOAMBOCTI. | NoNILenCbknx

E’ HaBegiTb npuknaam xiMiyHMX BONIOKOH, 3a3Ha-
yTe iX 0cobANBOCTI.

‘;’ Y 4yomy nonsgrae BiAMIHHICTb MiDXX MPUPOAHUMW M XIMIYHHUMW, WUTYYHUMWU i CUHTETUY-
HUMU BOJIOKHaAMU?

O3HaioMTecs 3i 3MICTOM ETUKETOK Ha KiflbKOX TEKCTU/IbHUX BUPOOax, BUrOTOBJIEHUX i3
TKaHWH Pi3HOIro NOXOMXKEHHS, i 3’ AcyrTe, sKi BONOKHa BXOOATb A0 IXHbOro cknagy. Bu-
BYiTb PEKOMEHJALT LLLOAO [OrNsAY 32 HAMK, BOHW AOMNOMOXYTh BaMm AidHaTuCs BinbLue
Mpo B/IaCTUBOCTI BOJIOKOH, i3 IKMX BUrOTOBJIEHA TKAHWHA.

TL\MLU,&OW 3 ML%UMM GoIcepeNAMIA

3 pisHMX iHpopMaUinHUX Oxepen AisHaiiTecs, e B YKpaiHi BUPOLLYOTL Hanbinblie
JIbOHY | TEXHIYHMX KOHOMESb, HA AKUX BITHNSHAHUX NiANPUEMCTBAX BUrOTOBISIIOTb LLOBKOBI 11
BOBHSIHi TKAHVHW, e PO3TalloBaHi KOMBIHATK 3 BUPOOHULITBA XiMiYHX BOJTOKOH i iKY CUPO-
BWHY BOHU BUKOPUCTOBYIOTb.
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baratTOMaHITHICTb | 3B°5I3KM
(3320 i KAGCAMM OpraHIYHKX
OEYOBMH

BuBuaroum opraHiuHi croJiyKu, BU IIepeKOHAJNC, 110 ix HabaraTo 0ijab-
1I1e, HiJK HeopraHiuHMX, BOHU PisHi 3a cKJamoM, OYI0BOIO Ta BJACTUBOCTAMH,
aJjie BCi opra"iuHi peuoBuHU 0e3 BUHATKY MicTATH aromu Kapb6ory. Orpuma-
HUX 3HAHB I[IJIKOM JOCTATHHO, 1100 CKJIACTHY y3araJbHEeHY IYMKY IIDO IPUYNHY
6araToMaHiITHOCTi OPraHiYHUX CIOJYK.

SABJAAKN YOMY OPTAHIYHUX CIIOJIYK ICHY€ ITOHA 20 MJIH?

ITo-niepiire, y MoJieKyJiax opraHiuHux cmoJiyk aromu KapOoHy 3gaTHI cmo-
JIYYaTUCh MisK c00010.

ITo-gpyre, mixx aromamu KapboHy yTBOPIOIOTHCS PisHI KOBaJeHTHI Kap-
6oH-KapOboOHOBi 3B’ A3KM (0gUHAPHI, HOABiiTHI, MOTPiliHi, apomMaTHyHi).

ITo-TpeTe, KapOOHOBI TAHITIOTY MOMKYTh Oy TH JiHIAHIMM, PO3TraayKeHUMHI
Ta MUKJIIYHIMU.

Ilo-ueTBepTe, MOIMMPEHUM ABUIIEM B OpraHiuHil ximil € idomepia. Ilpu-
razgatite, mo gexau C,,H,, mae 75 isomepis! ¥Yci BoHu pisHi peuoBunm.

ITo-r’saTe, opramiudi crosyKku O0yBaOTh Pi3HOro AKiCHOTO CKJIAAy: ByTLJie-
BOJHi, OKCUTE€HOBMIiCHi, HiTPOT€eHOBMIiCHI.

Ilo-mmocTe, iCHYIOTH Pi3HI XapaKTepUCTHUUHI I'pynu, AKi TeX 3YMOBJIIO-
IOTh 0araToMaHITHICTH OpraHiyHMX cHOJYK. Hampukianm, cepes OKCHUTE€HO-
BMicHux peuoBuH MeTanos CH;OH e cnuprom, CH;COOH — eTaHoBa Kucjora,
metmieranoar CH;COOCH,; — ecrep.

ITo-crome, B OfHiM opraHiuHiil peuoBMHI MOXKYTh OYTH KiJIbKa OJHAKOBUX
YU PiSHUX XapaKTePUCTUUHUX T'PYII.

TLOV\P&LM&O(ZJ/V\,& Y’PY ..................................................... .

MpointocTpyiiTe 6araTOMaHITHICTb OPraHiYHKX CMoNyK BAACHUMU NPUKIafaMm -
MONEKYNAPHUX | CTPYKTYPHUX HOPMYI, AOTPUMYIOYMUCH MOCHILOBHOCTI 3ragy-
BaHHS NPO HUX y TEKCTi naparpada. :
SB’ASKN MIJK RJIACAMHU OPTAHIYHUX PEYOBHH. {dx Bu
naMm’sATaeTe, BUBUEHHA OPTraHIiYHUX CHOJYK Big0yBaJoCsA B IIOCJiJOBHOCTI Bif
Ha#mpocTimux (BYIrJeBOAHIB) A0 HaANCKJIAIHININX (BHMCOKOMOJIEKYJIAPHUX
CIIOJIYK), aKIleHTyBaJlach yBara Ha IIOIINPEeHHi B IPpUpPO/i i foOyBaHHI pedo-
BUH. Bu manm 3MOry HeoZHOPA30BO IIEePEKOHATHUCSH, M0 3 OJHUX OPTaHIUHUX
CIIOJIYK YTBOPIOIOTHCA iHImi. Ile cBiquuTh Ipo HaABHICTH 3B’ A3KiB MisK KJiaca-
MU OpraHiYHMX PeYOBHH. IX Bimo6paskae cxeMa Ha MAITIOHKY 57.
3a3HaveHi B cxeMi 3B’A3KH IIPOIJTIOCTPYEMO IIPUKJIAJaMU PiBHAHb XiMid-
HUX peakitiii (piBHAHHS, MO3HAUYEH] 3ipOUYKOI0, HaBeAeHi I/ 03HANOMIIEHHT).

{ _Flpago ans 6e3onnaTHOro posMmilLEeHHst NiapyYHUKa B Mepesi IHTepHeT Mae
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m Cxema B3aEMO3B’A3KiB MiX OpraHiYHUMM CriosyKamm
1. C,H;+Cl, » C,H,Cl + HCl]
2.C,H,—->C,H,+H,
3.C,H, —> C,H, + 2H,
4.C¢H,, > C;H,; +4H,
5% C,H,Cl » C,H, + HCI
6*. C,H,Cl + H,0 2 C,H.OH + HCI
7. C,H, + H,0 =% C,H,0H
8. 2C,H,0H 355> C;H,— 0 — C,H, + H,0
9. C,H,OH + 2[0] » CH,— COOH + H,0
10. C,H,OH + CuO - CH,— CHO + Cu + H,0
/O /O
11. CHS—C\ +HO—C,H; —> CH3—C\ + H,0
OH OH —C,H;
%O
12*, C,H,+[0] > CH;—C
AN
H
_ . . t 185
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13.C,H, —» C,H, + H,
%O
14. C,H, + H,0 - CH,—C
“H

15. 3C,H, - C;H,

16. C¢H; + HO —NO,— C,H,;NO, + H,0
17. C¢Hy + Br, » C;H,Br + HBr

18. CgH;,— NO, + 6H —» C;H,NH, + 2H,0

19. C,H,Cl + HOH — C,H,0H + HCl

(0] (0]
/ y
20. CH;~C_ +[0] > CH;—C__
H OH
A° °
21%. CH—C_  +Cl,— CH,Cl— C~OH + HCI
AN
OH
NH,

/
992+, CH,C1 — COOH + NH, — CH,— COOH + HCl

. TOJIIKOHIeHCcaIlisa .
23. no-aMiHOKHUCJIOT oisok + (n — 1)H,0

TLOMPMDW LPY ..................................................... .:

: 1. Ha3BiTb 32 CMCTEMATUHHOKO HOMEHKNATYPOIO OPraHidHi pe4oBUHN, GOPMYNN -
. AKMX MICTATbCS B HABEAEHUX BULLLE PIBHAHHSAX PeaKLIii. .
. 2. MpointocTpyinTe 3B’A3KN PEYOBMH, LLO BigoOpaxeHi B CXxemi:
CnH2n+2 - CnHZn - CnH2n72 - CnH2n76l
KOHKPETHUMU Npuknagamu Gopmyn i MONEKYNSAPHUMU PIBHAHHAMUN peakLii.
3. CknafiTb PiBHAHHA peakLiii 3a CXEMOIO NEPETBOPEHb!
ankaH — xyopoankaH — CNMpT — anbaerig — kapOboHoBa KMcnoTa — ecTep.

m MpoinocTpyinTe MONEKYNAPHUMN PIBHAHHAMW peakLii 3B’aA3KM PEYOBUH Y CXEMI:

anbAerip — Hacn4YeHnm OAHOATOMHUI CNNPT — ecTep —
— HaCU4YEeHUN OQHOATOMHUI CNNPT — anbaerig,.

Ha3BiTb OpraHi4yHi pe40BMHU 32 CUCTEMATUYHOIO HOMEHKJIATYPOIO.

Cknagjitb PiBHAHHSA peakuiii, yHaCnigoK 9KMX MOXHA 34iINCHUTN NEPETBOPEHHS METaHY
Ha MeTUAMeTaHoarT.

Cknagiitb PIBHAHHA peakLiii, 3a AONOMOrol AKMX MOXHa 30iINCHUTU NepeTBOPEHHS
KPOXMasio Ha OyTaZliEHOBUIA KayyyK.

{ __Flpaso Ansi 6e30NnaTHOrO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae
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< §33.0 BitamiHM 1 pepMEHTH

IIOHATTHA ITPO BITAMIHMU. fx11o 10 mboro Mu 06’ €IHYyBaJIN OpraHiuHi
PEYOBMHMU B I'PYIIHN Y1 KJIACH, BPaXOBYIOUH CHiJIbHE B iX OYAOBi Ta BIacTHUBOC-
TAX, TO BUOKPEMJIEHHA I'PYIM BiTaMiHiB BigOysocda mo-iHmomy. ¥ HUX pisHa
OyzIoBa, He cXO)Ki XimiuHi BjacTuBOCTi, aje ciijibHe 3HaueHHs (Oiosoriuma
POJIb) y "KUBill HIPUPOi.

Bitamiam — HU3HLKOMOJIEKYJIAPHI OPraHiuHi CIOJYKMW PiBHMX KJACiB '

3 BiTHOCHOIO MOJIEKYJIAPHOIO Macoio (Bi KiIbKOX AeCATKIB M0 KiIbKOX
COTeHb), IKi B HEBEJIUKUX KiJIbKOCTAX, ajie 000B’A3KOBO MOTPiOHI A
3OiliICHeHHA XiMiUHMX IIPOIlEeCciB B opramiamax.

Ile cromiTra ToMy Ipo BiTamimm i ragkm | Mpurapaiite 3 Gionorii NPUMHA

He MaJIu, OJHAK HACJigKM iX Hecradi, 1110 IIpH-
3BOJIWJIN 10 TAYKKWX 3aXBOPIOBAHb HA paxir,
KypAYYy CIIIIOTY, IUHTY Ta AeAKl iHIIIi 3aXBopOBaHHA, OyJIu Bigomi.

Hocmig:xenHs cKaamxy ¥ BIacTHBOCTEeH BiTaMiHiB Oepe ImouaTok i3 mpailb
Mukosu IBanoBuua JlyHiHa. YueHU eKCIIepPUMEHTAJILHO JOBiB, IO IJIA HOP-
MaJIbHOTO GhYHKITIOHYBAaHHS OPTaHi3MiB TBapUH i JIIOAUHT, KpiM OiIKiB, sKUPiB i
BYIJIEBOMiB, HeOOXimui immri, HeBigoMi Ha Toi yac, KommoueHnTH ixxi. Ilicisa Bin-
KPUTTA iX HaszBaau gimaminamu (vita — xKutts). BueHi Buginmuiau BiTaminu B
YUCTOMY BUIJIAAI, JOCJiAMIN IXHi OyI0BY I BJIACTHUBOCTI, 3aBOAKK YOMY CTaB
MOXKJIMBHM CHHTE3 BiTaMiHIiB 3a Me)XaMu OpraHiamy, TOOTO iXHE IIPOMICJIOBE
BUPOOHUIITBO.

Mo rpynu BiTamiziB HasmeXuTh moHax 20 opraHiYHUX PEYOBUH IIPUPOTHOTO
IOXOIKeHHA I YMMaJo iIXHiX CMHTe30BaHUX aHaJOTiB.

Biraminu, okpiMm Ha3BU, MalOTh YMOBHI MO3HAYEHHA BEJIUKUMU JIiTepaMu
JaTHHCHKOTO ayaBiTy, a AedAKi 3 HEX IIfe i yucjJaMu. 3 MO3HAaYeHHAMM, Ha-
3BaMM BiTaMiHiB Ta cepeqHBOIO H0G0BOIO MOTPEGOI0 AOPOCTOI JIOAUHU B HUX
o3HalomMTecsa 3a Tabauiero 15.

Tabnuusa 15
Bitamitu CepenHsa no6oBa HopmMa
Mo3HavyeHHs HasBa
C Ackop6iHoBa KucoTa 100-200 mr
(nikyBanbHa [03a 80 2T)

B, TiamiH 1,1-1,5mr

B, PnbodnasiH 1-3mr

Bg MipnaokcuH 2-2,2Mr

B, LliaHoko6anamiH 3 MKr

PP HiauuH, HikoTMHOBA KMcnoTa 20-25 mr

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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S LN : _)I
3axiHueHHsa mabauyi 15
Mo3Ha4yeHHqa HasBa CepenHsa no6oBa Hopma
H bBioTnH 150-200 mkr
K HadpTOXiHOHM 0,5wmr
A PeTtnHon 1mr
D Kanbundepon 10-25 mkr
E Tokodepon 10 mr

Hagepeni Huxue 1y1s o3HaioMIeHH (He AJ1dA 3amaM’ ATOBYBaHHA) PopMy-
JIY CBilUaTh, HACKiJIbKY PisHOMAaHITHI cKJan i ximiuna OymoBa BiTaMiHiB.

0= (|J
HO—C _‘ NH, ¢Hs
o ¢ ¢ c c T 9
RN IPAEN [ I
o (|_) I\lT (lf—CHz—IﬁT (|3—CH2—CH2—O—IT—O—P|’—OH
. (lj - /C\ /CH CH—S OH OH
| CH; N
CH,OH
BiTamiu C BiTamiu B,
CH, CH, CH. CH
| KB ¢
CH, C CH

PP NP AP AP AU
HO CH CH CH CH C CH,

| I
C CH,

PN e
CH, CH,
BiTamin A
3nebinbiioro y ckjani BitaminiB HaaBHiI atromm Kap6Gory, Iimporeny,
Oxcureny, Hitporeny. IIpore icuyioTh BiTaminu, AKiCHUH CKJIal SKUX HOIIOB-
HeHU!I aToMaMH iHIINX XiMiuHUX eJIeMeHTiB.
3a 3aTHICTIO POBYMHATHCA Y BOAL BiTaMiHM MOAINAIOTH Ha 6000P031UUHHI
(manpukaan, C, PP, B,, B,) Ta :kupoposunsHi (Hanpukaazg, A, E, K). Boropos-
YMHHI BiTaMiHM He HAKONMUUYYIOTHCA B OPTaHi3Mi JIIOAMHM, TOMY MAalOTh Hal-
XOAUTH 0 HBOTO IOCTiHO. [IJifg 3aCBOEHHS KMPOPOIUNHHUX BiTaMiHiB y IiKi
MAalOTh OyTH KUPH.

BIOJIOTTYHA POJIb BITAMIHIB. Bitaminu pery.oioTh B opraHiami o6Min
peuoBUH uepes cucteMy (DepMEHTIB, HiIOTh Y KOMILIEKcl 3 HuMHU. | HecTaua HaBiTH
OIHOr0 BiTaMiHy € He0e3IeuHO0, 00 MOPYIIYIOTHLCS OOMIiHHI IIPOIecH, YHACTIIOK
YOro PO3BUBAIOTLCA PIBHOr0 Pomy 3axBopioBaHHsA. IloTpeba y BiTaMiHax KOMKHOIL
JIIOAVHY iHAUBiAyaIbHA If 3aJIeXKUTD BiJl BIKY, CTaHy 300POB’ s I HABITH IOPH POKY.
Hai16isb111e opraHiam JIOAMHY IOTEPIIAE Biy HecTadi 1Box BiraminiB — Ci B;.

Y Ttomy, 110 BiTaMiHM mOTPiOHI B AysKe MaJiii KiJIbKOCTi, IIepPeKOHY€E TaKe
MOPiBHAHHA: Maca 1000BOI HOPMHU BiTaMiHiB AJA JopocJoi JIoguHY OyIe MeH-
III0¥0 BiJy Macu onHiel HaciHMHY 1Ipoca.

:: Flpaso ans 6e3onnaTHoro po3MilLeHHs NiApy4HIKa B Mepexi IHTepHeT Mae
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OpraHism JIOAUHN JOCUTH YYTJIUBUHI OO BMiCTy B HbOMY KOKHOT'O 3 BiTa-
MiHiB i fiomy ogHaKOBO Hebe3IleUHi K HecTaua, TaK i HaJJIUIIOK BiTaMiHiB.
3a HecTaui po3BUBAETLCA 3aXBOPIOBAHHS Ha 2in08imaminos, 3a HAIJIUIIKy —
Ha zinepsimamino3. CtaH, KOJau BiTaMiH B opraHisami BimcyTHiil, Ha3MBaIOTh
agimaminos. Opranisam JIOAUHY TaK BJIAIITOBAHUM, IO He CUHTE3ye OibIIoc-
Ti BiTaMiHiB, a TOMY HaAXOIKeHHS iX 3 I3Ke0 000B’ A3K0Be. 3 MeTO0 IIpodilak-
TUKHU aBiTaMiHO3y MOXKHA BIATHCA M0 BXKUBAHHS BiTaMiHHMX TIpelapaTiB —
moJriBiTaMiHiB, OflHA IMiryJIKa SKUX JOCUTH YaCTO MiCTUThH He JIUIITEe KOMILJIEKC
BiTamiHiB, a 1 BaXKJINBI HeOPTaHIiUHI KOMIIOHEHTH — MiKpoeJeMeHTH.

IIig wac mpuroTyBaHHA I CIOKMBAHHA CTPaB MOTPiOHO mam’sATaTH, IO
HeJOTPUMAaHHA MpaBU 30epiraHHs IPOAYKTiB XapuyBaHHs, IOPYIIEHHI TeX-
HOJIOTi1 iX KyJiHapHOi 06pOOKY 3MEHIITYIOTH BMiCT 610JI0TiYHO aKTUBHUX PEYo-
BUH, 0COOJIMBO BiTaMiHiB.

Jf\ ﬁ .
==}

'] 2 .
u? i - s

. Bitaminum — HeoOXigHUI KOMIIOHEHT CKJIAIHOTO IIPoIlecy oOMiHy pedo- '

BUH. IX HecTaua mosHaYaeTHCA HA CAMOIIOUYTTI JIIOAMHIY, IPAIe3JaTHOC-
. Ti, cTiiKOCTi 70 PiBHUX 3aXBOPIOBAHb.

3 OioJsIoriuHOI0 POJLIIO0 OKPEeMHUX BiTaMiHiB BU o3HaoMuJancs B Kypci 6io-
Jgorii. O3maioMTecd 3 AKepeJaMu HaIXOIKeHHA BiTaMiHiB 10 opramismy Jio-
OUHU 3a MAJIIOHKOM 58.

m [xepena HagxoOXKeHHS BiTaMiHiB 40 OpraHiaMy noamHn
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Bitamin C (ackopb6inoBa KucJsiora). IlimBumniye saxucHi cujm opraHiamy,
TIOJIITIIITY€E eIaCTUYHICTh CYAWH, POOUTH OPraHisM CTiHKHM 0 3aXBOPIOBaHb
INXaJbHUX NIIAXiB. CTUMYJIIOE JiAJIbHICTE €HIOKPUHHOI I IeHTPaJIbLHOI Hep-
BOBOI CHUCTEM, CIPHUAE KPAIIOMYy 3aCBOEHHIO HOHIB PepyMy I HOPMAJIHLHOMY
KPOBOTBOPEHHIO.

Hecraua Bitaminy C mpoAaBIA€TbCA BTOMOIO, KPOBOTOUMBICTIO sICEH, 3HU-
"KEeHHAM OIIipHOCTI opraHiamy o indekiIriii. ¥ Bunagky aBiTaMiHO3y po3BUBa-
€ThCs 3aXBOPIOBAHHA HA MUHTY. [[Kepemamu Bitaminy C € muninmmnHa, KU3UJI,
YOopHA CMOPOAWHA, IJIOAU ITUTPYCOBUX, YUEPBOHUU Iepellb, XPiH, MeTPYIIIKa,
3ejieHa uOyJId, KPill, KAapTOILIA, KalycTa, JiCOBi ATOAM TOIIO.

Bitamin A (petuHoJ) — BiTaMiH pocty i 30py. BoyimBae Ha pict JoguHM,
IMOJIINIITy€e CTAH IIIKipW, IIOCUJIIOE OIIipHICTL opraHismy o indexmniii. ¥ pasi
HecTayi BiTaMiHy moripmiyeThcd 3ip, III0 MOKe IIPU3BECTHU 0 3aXBOPIOBAHHA
Ha KypAUYy CJIiNOTy, PO3BMBAETHCA CYXiCTh IIKipu, OpraHisaM BTpadae Bary.
Ha sigminy Bixg BiTaminy C, sxoro HaiOiabIlle B POCJAUHHIN I3Ki, Ha BiTamin A
faraTi TPOAYKTH TBAPUHHOTO WOXO:KEHHA — pPUO AYUH KUDP, MOJIOUHI
JKUPU, BEPIIIKOBE MACJIO, CUP, AUIA, IIeUiHKa TOII0. ¥ POCIMHAX MiCTUTBLCS
KApoOmuH, SKUU B OPTaHi3Mi JIOAWHY y IPUCYTHOCTI JKUPIiB TEPETBOPIOETHC
Ha BiTamiH A.

~ PeuoBuHU i 19}(1 10 B OpI‘aHlSMl JIOAWHU I1€PETBOPIOIOTHCA Ha BlTaMlHI/I,

F.
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ILICTaJ’II/I Ha3BYy HpOBlTaMIHI/[

Ha kaporun 6araTti MopkBa, UepBOHUI Ilepelb, adpuKocu, rapodysu Ta
igmmi.

Biraminu rpynu B BignoBizanpHi 3a eHepreTHuYHMI 00OMiH B opradismi, mo-
JIOIyoTh HaM’ ATh, 3MEHIITYIOTh 60JIi Ipu paguKyIiTax, HeBPUTAX, 3aXBOPIO-
BaAHHAX OPTaHiB TPaBJIEHHA.

Biramin B, (TiamiH) mo3uTHBHO BILJIMBa€ Ha M’ A3U Ii HEPBOBY CHCTEMY,
YTBOPIOE KOMILIEKCHU 3 (DepMEeHTaMU, II[0 PeryJioloThb OOMiH BYIJIEBOAIB Ta
aMiHOKMCIO0T. MicTUThCSA ITepeBakHO B POCJaNHAX (3epHiBKax I'peuku, IIpoca,
BiBca), BOJIOCBKHUX ropixax, abpukKocax, IIUIIINHI, KamycTti. BaraTuit Bitami-
HoM B, mmrenuunumii xj1i6 rpyboro momoay. TiamMiH € Takok y mMoJioni, M’ sci,
AE€UYHOMY KOBTKY, OPisKIKaX.

Biramin B, (puboduiaBin) BuiuBae Ha picT i BifHOBJIEHHA KJiTWH, Gepe
y4acTh y IIpollecaxX OKMCHEHHS B yCiX TKaHMHAX Tija JIOAWHU, IiATPUMYE
HOpMaJibHe (yHKIIioOHyBaHHA oueli. [Ipupogaumu mxepenamu Bitaminy B, €
MeYyiHKa, MOJIOKO, ANIA, APiKAKI, a TAK0K 3epHOO000Bi POCIMHM, IITUIIIIIHI-
Ha, abpuKocu, Kamycra, IIoOMiTopu.

Biramin B,, a6o doaieBa Kucaora, 6epe y4acTs y Ipoiecax KPpOBOTBOPEH-
Hs, a TaKOXK Yy CHHTEe3l HyKJIeITHOBUX KucCJOT. Haibinbime fioro B 3ejieHi Ta
oBOUYax — IETPYIIILi, KBacoJIi, HIIMHATI, cajaTi, a TAK0K y IIeUiHIli, HUpKax,
xJI1ibi, cupi.

FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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Bitamin D (kambmudepos) peryiioe dochopHO-KaIbIlieBUii OOMiIH B
oprauisami. Bim 3abesmeuye BCMOKTYBaHHA IoHiB Kaibilito B KHIIIeUHH-
Ky i TpaHCIIOPTYBaHHS IX 0 KiCTKOBOI TKaHMHU. Y pasi HecTaui IIbOro Bi-
TaMiHy HOPYIIYEThCA COJLOBHII O00MiH, y KicTKax HeZOCTATHLO Biakianma-
e€ThecA cIoayK Kasbllito, BOHM BTpaydaioTh MiIlHiCTh, a B AiTell 3 ABIAETHCA
3axXBOpIOBaHHA Ha paxit. Haligimmumu mxepenamu Bitaminy D e puba it
MOPEIIPOAYKTH.

Biramin E (Toxodepos) cipusie 3acBoeHHIO 0i/KiB i sKupiB, 6epe yuacTs y
mpoIiecax TKAHMHHOTO MUXaHHs, BIJIMBAE HA POOOTY MO3KY, HEPBOBOI CHUCTe-
MU, M’s3iB, 3aTPUMY€E CTapiHHA, MPUCKOPIOE 3aroeHHsa paH. OcobJMBO BaK-
JINBUM BiH € miJ yac BeJnKuX (pisuuHMX HaBaHTaKeHb. Haiibisnb1e f1oro B He-
padinoBamiit 0i1ii, 0cO0JIMBO B COHANIHUKOBII, IPOPOCIIill MITeHuIli i KUTi,
moMimopax, MeTPYyILINi, HaciHMHAX IMUIINNHU. Y HEeBeJUKi# KiJIbKOCTi BiTa-
miH E npucyTtHi#t y s)KupHOMY M’ fACi, MOJIOITi, TeUiHITi.

Biramin PP (miamusu, abo HiKOTMHOBA KHCI0TA). 3aJiAHUN V KIITHHHOMY
IVUXaHHi i 00MiHi 6i7KiB, peryJatoe BUIY HEPBOBY AiAJbHICTh, pOOOTY OpPraHiB
TpaBJieHHA. [[;KepeslaMu IIbOTO BiTaMiHy € M’ ACHI TPOAYKTH, 0COOJIMBO IIEUiH-
Ka ¥l HUpKu, SHId, MOJIOKO, BUPOOU 3 6opoIirHa rpy6oro momeny, Kpynu (0cob-
JIMBO rpeuana). BMmicT B oBouax IIb0ro BiTaMiHy He3HAUHUM.

L P TP PPRRS TLovupawoJ\ww, pynami

MpoBegiTe NoLYyKoBY POGOTY 3 MiArOTOBKM Nam’ATKM MPO Te, K MOXHa MaKcu- -
MasnbHO 36eperTn B NpoayKTax XxapyyBaHHS BiTaMiHM Ta 3a6e3nedyyBaTyi HUMU .
CBill OpraHiam NpoTarom poky.
CrorofHi Hi B KOro He BUHMKAE CYMHIBiB II[OJ0 *KUTTEBOI HeoOXigHOCTI
BiTaMiHiB IJId JIIOOAWHY i TBAPUH.

Biraminu pasom 3 6inkamu, JKuUpaMu, BYIJIeBOIaMHU M HEOPraHiuHUMU '
KOMIIOHEeHTaMHu 13Ki 3a6e31euyioTh picT i po3BUTOK oprauiamis. Cami mo .
co0i BiTamMiHM He € AKepesiaMu eHepTii uu 6y 1iBeIbHUM MaTepiajaoM KJIi-

TuH. OHAK CIIiJIBFHO 3 )epMeHTaMU BOHU PEryJaiI0Th 00OMiH PEYOBUH Ta
eHeprii, i B iboMy moJsaTae ix 6iosoriuHa pojb.

®EPMEHTH. Taky ma3By agicraju 6i0oJOriuyHO aKTHBHI PEUOBUHU, IO
TIPUCKOPIOIOTH XiMiuHi peakiii, mos’sa3aHi 3 0OMiHOM PEUYOBUH i IepeTBOPEH-
HaMm eHeprii, cuaTesom [JHK i PHK B opranismax. Tomy ix 11e Ha3uBaioTh 6io-
JOTiYHMMU KaTajlizaTopaMu.

OpnHi (hepMeHTH KaTai3yIOTh CUHTE3 CIOJIYK, iHIII — posmiemienaa. Ha-
IIpUKJIaZL, aMijlada IPUCKOPIOE PO3IIENJIeHHA KPOXMaJIlo I IJIiKkoreny, ajie He
BILIMBAE Ha KuUpu. A depMeHT Jsrintaza 3ad0e3meuye pPo3IIeINJIeHHS JKUPIiB, ajie
He [Iie Ha IoJicaxapuau.

Vci pepmenTu Bubarsausi 7o remneparypu ta pH cepemoBuiia. OgHi 3 HUX
aKTHUBHI B KHCJIOMY cepemoBuUIIli (hepMeHTH IJIIYHKY), iHIII — Y CJIa0KOJIYK-
HOMY ((hbepMEHTH CIUHU).

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae .
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Bam no6pe BinomMe 3acTocyBaHHS B KyJliHapii KYXOHHOT COfi, OLTY, COaun, LlyKpY, Nn-
MOHHOI KUCNOTU. Y HEBENUKIN KiNbKOCTI iIX 40AAI0Th A0 NPOAYKTIB XapyyBaHHS 3aas
NONIMNLLIEHHS CMaKy, MNOAOBXEHHS TePMiHy 30epiraHHs, 3MiHM KONbOPY M KOHCUCTEHLLT
ToLlo. 3BiacK i HasBa — xap4yoBi 40OaBKU.

[na Takux pevoBuH y 6aratbox KpaiHax CBiTy, 3okpemMa 1 YkpaiHi, po3pobneHa cuc-
Tema kogmdikauii 3 NPMCBOEHHAM OYKBEHNX KOAiB — E-4ucer.

Hymepalijio xapuoBux go6aBok po3nodnHatoTb i3 Yncna 100. Cepii «E» Big, 100 oo
199 matoTb 6apBHUKK, Big, 200 0o 299 — koHcepBaHTH, Big 300 oo 399 — aHTMOKCK-
naHTu. Jani noyTb 3ryulyBadi, eMynbratopm, NiHoOracHMKM, NigcuaoBaYdi cMaky m apo-
maty. Taka knacmdikalis € yMOBHOIO, OCKiflbkM OHa 1 Ta cama pevyoBmHa Moxe ByTu,
CKaximo, i KOHCEPBAHTOM, | QHTMOKCUOAHTOM O4HOYACHO (Hanpukniag, HaTpin cynbdiT
E 221). MNepenikn xap4yoBux A06aBOK NPOXOAATL CneLiaibHe 3aTBEPOKEHHS.

CupokonyeHi koBbacu, Bupobu 3 BApeHOro M’sca, MooKO 3ryliieHe, cupu, ikpa
3epHUCTa, KpemMu, OXemu, NoBUON0, MaprapuH, MarioHes, 6e3ankorosfibHi Hanoi, ne-
4YMBO, COKM — L& N1LLE MasieHbKa YacThHa HECKIHYEHHO OOBroro neperiky NnpoaykTiB,
Yy BUIOTOBJIEHHI SIKMX 3aCTOCOBYIOTb PI3HOMaHITHI xap4oBi nobaBku. Cnig nam’atatu
NPO MOXNBI HEraTUBHI HACNiAKN ANA 300PO0B A NIOANHU XapHoBUX A00aBOK Y pasi Haa-
MIPHOIO iX HAOXOOXXEHHS B OPraHi3m.

4:’ Cmucao npo oenobue

v/ BiTaMiHu 1 pepMeHTn — BaxkIMBI GiONOriYHO aKTMBHI PEYOBMHU. BoHW BRNN-
BaloTb Ha Nepeobir XiMiYHMX MPOLECIB B OpraHiamax.

v/ HesBaxatoun Ha Te, LLIO B OpraHiaMax MiCTUTLCS He3Ha4YHa KiflbKiCTb BiTaMiHiB
i depMeHTIB, IX poJib HaA3BMYaNHO BaxvBa. Hectaya BiTaMiHiB | pepMeHTiB
NPU3BOLNTL A0 PO3BUTKY PI3HUX 3aXBOPIOBAHb.

v/ 36anaHcoBaHe xap4yBaHHS AAE MOXJIMBICTb 3a0€3Ne4YNTM OPraHiam NoanHn
[OOCTaTHbOIO KifIbKICTIO BiTAMIHIB | (pEPMEHTIB.

Zwaemo, posymiemo

m JariTe Bn3Ha4YeHHs BiTaMiHiB, HaBeLiTb IX Knacudikauio Ta NpmMkKiagu.
a O6r'pyHTYyiTEe BionoriyHy posib BiTaMiHiB, NigTBEpAbTE il NpuknagamMu.

m MpokomeHTyTe BUCHIB akaaemika B. O. EHrenbrapara: «BitamiHu BuaBnsioTs cebe
HE CBOEIO NPUCYTHICTIO, & CBOEIO BiACYTHICTIO».

u HaBepniTb Nnpyknaam BiTaMiHOHOCHOT POCAIMHHOI 1 TBAPUHHOI TXi.

é—’ Tl:iomtoemo 3 MG UAHILMIA GHCLPLNAMIA
Onpautoiite iHpopmaLjio Npo GionoriyHy posib, BiTAMIHOHOCHI mXepena Ta 3HAY4eHHS
iHLWIMX BiTaMIHIB, NPO sKi He MLwocs B naparpadi.

i FpaBo Ans 6e30MnaTHOrO PO3MILLEHHS NiAPYYHUKA B Mepexi IHTepHeT Mae
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POAb OPraHIqHOI XiMmil

$349 B PO3B’93aHHI CUPOBMHHOI,
EHEPreTnYHOI, NMNPOAOBOABYOI
NOOOAEM, CTBOPEHHI HOBMX
MATEPIAAIB

Hociimkyour opra"iudi pe4oBUHU, YUEHi He JIUIIE 3[ilICHIOI0Th HaYKOBi
BIIKPUTTSA, a ¥ CHPUSIOTH PO3B’SI3aHHIO CUPOBUHHOI, €HepPreTUYHOl, IIPOIo-
BOJILUOI IpoOJieM, CTBOPIOIOTH HOBi MaTepianu, AKUX He iCHye B IPUPOAL Ta
AKi cBOIMH BJIACTUBOCTSIMU HE IIOCTYIAIOThCA IPUPOSHUM, a 6araTo B YoMy i
KpaIlli 3a HUX.

Huni KinTbKicTh CHHTE30BaAHUX CIIOJYK cArae mouas 8 minbiionis. Opramiu-
Hifl Ximii HaJIEeXNUTH TPOBiAHA POJIbL ¥ 3a0e3IeUeHHi JIIOACTBA OIATOM 1 JKUT-
JIOM, AsKepesaMu eHeprii, y CTBOpeHHi HOBUX MaTepianiB, 3MillHeHHi 3J0poB’ s
JIIOOAVHU 1 3aXUCTL JOBKiIIA.

POJIb OPTAHIYHOI XIMII B PO3B’I3AHHI CHPOBHUHHOI
ITPOBJIEMUA. Hadra, npupoaumnii ras, KaM’ siHe BYTiJId BHACTIIOK pisHoMa-
HiTHUX XiMiuHUX i1 QisuKO-XiMiuHUX TEepeTBOPEHDb 3a0e3MeUyIoTh OpraHiuHmi
CHHTEe3 HeOOXiTHOI0 CUPOBUHOIO.

Ta mepIr Hi’K Ha 3aBOJaX PO3MOUYHYTH BUPOOHUIITBO OPTaHiYHUX PEYOBUH,
y4eHi po3pobJISIOTE CII0Cc00M, TOOMPAIOTh YMOBY MPOBEAEHHS CUHTE3Y CIIONYK
i marepianiB. Tomy opraniuyHui CHHTE3 — BaKJIMBa HAyKOBa rajaysb.

3aBAsSKY BUHANJEHHIO IPOIleCy mepepoOKy Ha(GTHU OAepP:KYIOTh COTHI Ha-
MeHyBaHb PiSHOMAaHITHNX HAPTONPOAYKTIB, KOXKHUY 3 IKUX € UM MOKE CTa-
TH IIIHHOIO CUPOBWHOIO IJis Tiel um Tiel raaysi cyuacHoro BupoOHUIITBa. 1le
IaJI0 3MOT'Y BiIMOBUTHCH BiJl JOPOTOBAPTICHOI Xapu0oBOi CUPOBUHY Y BUPOOHI-
ITBI Kay4YyKiB, PO3TOPHYTHU IIOTY;KHE BUPOOHUIITBO IIOJIiMepiB, ¢apbd, JiKiB
TOIIO CUHTETUYHUM CIIOCOOOM.

HaipakauBitmi HaTOIPOAYKTU — I1e MOMoOpHe naauo (aBialiiiHuii i aBTO-
MOOiMbHUIT O€H3WHM, PeaKTHUBHE U AuUBesbHE NMAJUBO); eHepzemuiHe naiuéo
(manuBo AJiA ra3oBux TypOiH i KOTeJeHb); Hagmosi macaa (3acodbu, mpusHa-
YeHi IJ1d 3MEeHIIIeHHS CUJIU TepPTs).

Hadronepepobui 3asogu (Mmaja. 59, c. 194) BupoOada0Th HAPTOIPOAYKTH
Ta TOTYIOTh CUPOBUHY IJIS TAKOI rajiy3i MpoOMMCJIOBOCTI, AK HapTOXiMid.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTY | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua
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KpemeHuyLbknii HadTonepepoOHMit 3aBos,

Bawm Biome ocHOBHE BUKOPUCTAHHS IPUPOAHOr0 a3y — OTPUMAHHS TEILIO-
BOi eHeprii. A 1ie BiH — IliHHe MPUPOJIHE AKEPEJIO BYTJI€BOAHEBOI CUPOBUHMU.
HocTaTHbO MpUTagaTH, 1110 3 IPUPOAHOrO0 rasdy 106yBaTh €TeH, eTUH, aJIbIeri-
W, CHHTE3-Tas3 (CHPOBUHA ¥ BUPOOHUIITBI MeTAHOJIY) Ta iHIIIi pEYOBUHMU.

3 POKY B pPiK y CBiTi 3pocTaioTh OoTpedu B O€H3MHOBOMY IAJUBi, TOMiI AK
Horo Buxin y pesyabrari mpamoi meperouku HadTu craHoBUTh Bix 5 1o 20 % .
3pocTaHHsA MOIUTY Ha OEH3WH CIIOHYKAJO BUEHUX 0 IOIIYKY HOBHUX CIIOCO-

3a manioHkom 60 Npurazaiire, 0iB TIepepoOKU BYTJIE€BOIHEBOI CI/IpOBI/IHI/I., 10
33 SIKVX YMOB 3MiliCHIOIOTs Nps-  BXORUTD /IO CRIay nadptu. OguH 3 HUX JicTaB
MY NeperoHKky HadbT i siki npo- ~ HA8BY Kpekinz Hadru. 3a KpekiHr-mpouecy
LyKTY (paKLLi) 0oepXKyoTb. BUXig OeH3uHy MOsKe mocaratu 75 % .

—» [a3n (C,-C,)

— 5 BenauH (Cs~C,,), 40-200 °C

> JlirpoiH (C4-C,,), 150-250 °C

320-350 °C — > ac (C,,~Cyy), 180-300 °C

——> [a30iib (C,5-C,y), 230-350 °C

Hadta —> : ‘ i <—— BopgHa napa
1 2 — Maayt (C > 20)
Tpy6uacTa niy (1) i pekTudikauinHa konoHa (2)

ONs NpSMOoi neperoHkn Had Ty Ta i NpoayKTiB

x"l
paBo Ans 6e30nnaTHOro PO3MiLLEHHs NiapyYHUKa B Mepexi IHTepHeT Mae
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PisHi Buam TpaHCIIOPTY BUKOPUCTOBYIOTH HACTLIBLKY OaraTo OeH3WHY Ta iH-
IIIOTO ITaJIMBAa, M0 IIepe] XiMielo mocTajio 3aBIaHHA 3aMiHM MOT0 Ha aJibTepHa-
TUBHI — [eIeBIli Ta eKOJIOTiYHO 0e3IeuHili BuaY, HaOpuKJIa] rasu: MeTaH,
mponau, 6yTaH, BogeHb. HuHi B 6araThox KpaiHax cBiTy, 30KpeMa i B YKpaiHi,
BUEHi ITPaITIOIOTh HaJl TeXHOJOTIYHMM BTiJIEHHSAM Ii€l ifel 3 MeTOI0 ImepeTBo-
peuHsa 6iomacu (JiMCcTs Ta cTebes POCTUH, THOIO TOIO) Ha 6ionaauso (6iozas).
OcHoBYy 0iorasy cranoBUThL MeTaH (01u3bK0 55—75 % ). Ha choroaui Bizomi pisHi
BUAU OiomasimBa, TOOTO IIaJIBa, OJePKaHoTo 3 610JI0TiYHOI CUPOBUHH.

Kawm’saHe ByTijasa — He JIUIIIe IKepeJo TelJIoBoI eHeprii, a il cCHpoBMHA OP-
raHiuHoro cuHTEe3y. Piu y TiMm, 1110 Byrisia mictuts maiizke 80 % opraniuamx
CIOJIYK. YHACJIJOK KOKCYBaHHS BOHO PO3KJIAJAAETHCS 3 yTBOPEHHAM TBEPIOTO
KOKCY ¥ 6araTh0oX OPraHiuHUX i JeAKUX HEOPraHiUYHUX PEeYOBUH.

KokcyBaHHs — TepMiuHa mepepoOKa BYTiJLIfA, 10 IOJIATA€E B 1Or0 HATPi- d
BaHHi 6e3 gocTymry moBiTps 70 900—-1100 °C i BuTpumyBaHHi 3a 11i€i Tem-
nepatypu 0u3bKo 20 rogun. ITig yac KOHCYBaHHS YTBOPIOIOTHCS KOKC,
KOKCOBHUI ras, Kam’ THOBYTiJIbHA CMOJIa Ta HaACMOJbHA BOjA.

Bes Kokcy 0yJio 0 HEMOKJINBUM BUPOOHUIITBO YaBYHY ¥ cTaJIi, JOOyBaHHA
eTUHY KapOigHuM cI1oco0oM.

Y gpyriit mosmoBumHi XIX cr. pospodbunm cmocobu goOyBaHHS i3
KaM’ SHOBYTiJIbHOI cMOJIu O€H3eHY Ta HOT0 MOXigHuX.

Kokcoximiune BUpPOOHUIITBO (PYHKIIOHYE

B I’ aTH obnacTax Ypaimm. Ilepmmit BiTums- - [lPUrasante 3  E€KOHOMIHHOI
reorpadii Ta HasBiTb HaWMo-

n

Fd
HAHUHA KOKCOXiMiuHMUII 3aBOJ CTaB IO Jaay B -
1872 p. B M. HO3iBii (koauinusa HasBa M. [o-
HeIIbKAa).

TYXHiWwi HadTONEepepoOHi

POJIb OPTAHIYHOI XIMII B PO3B’I3BAHHI EHEPTETUYHOI ITPOB-
JIEMMU. HesBaskarouu Ha Te, 1110 HUHI Ha0yBae PO3BUTKY aTOMHA eHepreTuka
A TOTY)KHOIO € TiipoeHepreTWKa, Kam’ fgHe BYTiJIJIA, IPOAYKTU HepepoOKH
HapTU Ta IPUPOSHUI ra3 3aliMalOTh y CBITOBifl eHEpPTeTHIIi IIePImi mO3UITii.
Cupa Ha(ra 6e3mocepeJHHO He BUKOPUCTOBYETHCH, a OT IIPOAYKTH il mepepos-
KU € MaJbHUM: O€H3WH — [JId IBUTYHIB 6araTbox aBTOMOOiIiB; rac — peak-
TUBHUX i IM3EJbHUX ABUTYHIB; MasyT — IIAJNBO TEIJIOBUX €JIEKTPOCTAHITI N,
3aBOJiB, KOpabJIiB ToI0. 30KpeMa, Ma3yT MAa€ TEILJIOTy 3ropaHHs B 1,5 pasy
OinbIny, HisK Kpali coptu Byrisia. Kpim Toro, Ha BigMiHy Bif Byrijia, yHa-
CJiMOK H1OT0 3ropaHHA He YTBOPIOETHCA TBEPAUN 3aIUINOK. 3aBAAKHI 3a3HauUe-
HUM XapaKTePUCTUKAM Mas3yT 3aCTOCOBYIOTH HA TEILJIOBUX €JeKTPOCTAHIIiAX,
3aJIIBHNYHOMY 1 BOMTHOMY TPAHCIIOPTi.

IIpomaH-0yTaHOBa CyMiIll 32CTOCOBYETHCS AK HAJIMBO JJIisl JBUT'YHIB aBTO-
M00iIiB, rasoBUX ILJIUT Yy pasi BiAcyTHOCTI 3a6e3eueH A IPUPOIHUM I'a30M.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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POJIb OPTAHIYHOI XIMII B PO3B’SI3AHHI IIPOJOBOJIbYHNX
ITPOBJIEM. IIIo6 3 pOKYy B PiK OTPMMYBAaTH BUCOKi BpoiKai CiibCHKOTOCIIO-
ITapCchbKUX POCJUH, MAaTH BAOCTAJb MMPOAYKTIB XapuyBaHHSI TBAPUHHOI'O IIOX0-
IKeHHs, 3aCTOCOBYIOTH 3T00yTKM opraHiuHoi ximii. Ile 3aco6u 3aXuCTy POCTUH
BiJl MIKiTHUKIB, PETyJIATOPYU POCTY POCJNH, XiMiuHi 100aBKY I KOHCEPBAHTH IO
KOPMIiB JIJI TBAPUWH TOII0. 3aCTOCYBAHHA XiMiYHMX METO/iB Y CLIILCHbKOMY T'OCIIO-
JIapCTBi CIPUAJIO BUHUKHEHHIO HAYKU — arpoximii.

IIponayxkirisa xapuoBoi MPOMMCIOBOCTI Mae oOMeKeHi TepMiHu 30epiranfs.
11106 momoB:KUTH iX, 3aMO0IrTH MOTPAIJIAHHIO MiKPOOPTraHi3MiB, 1[0 BUKJIH-
KaloTh IICYBaHHS MPOAYKTiB, BUKOPHUCTOBYIOTh XapUoOBi T00aBKM, HaKyBaJIbHi
IUIIBKY ¥ KOHTeHEPU 3 OpraHiuHUX MaTepiaJiiB TOII0.

IcHye moTy:KHe BUPOOHUIITBO XapUOBUX M00ABOK, AKi MOKPAIIyIOTh IIepe-
PoOKY XapuoBOi CUDOBUHMU, IIPUTOTYBaHHA, 30epiranua IPoAyKTiB XapuyBaH-
HA; TiABUIIYIOTH CTIKiCTh TPOAYKTIB H0 icyBamHsa. IIpo XxapuoBi 7o06aBKY BA
MaJiu 3Mory naisHatucs 3i «Cropinku epyaura» § 33.

POJIb OPTAHIYHOI XIMII ¥ CTBOPEHHI HOBUX MATEPIAJIIB.
VYcim BioMo, HaCKiJBKM MONIMPEHUMH MaTepiajaMu B MaIIMHOOYAYBaHHI €
MeTaJIu Ta cijiaBu. IIpoTe CTBOpPEeHHSA HOBUX MaTepialiB, AKi 6 saMiHoBaIn
iX UM MOKpAaIyBaJM iXHi BJIACTHUBOCTi, akTyajJbHe IJs KOCMiuHOI, aTOMHOI,
ximiumoi Ta iHIMMX raayseii. 3aBOAKMN HOCATHEHHSIM OpraHiuHoi ximii cTBo-
peHa amapaTrypa CTifika A0 PiBHMX arpeCcMBHUX BILIVWBiB, 30KpeMa XiMiuHUX,
MeXaHiYHNX, TEPMiUYHNX, eJIEKTPUUYHNX, 4 YaCOM pafialiiiHuX i 6io/IoTiuHIX.

B ocranni gecarupiuua Hadra Ta TpogyKTH ii mepepobKM, IPUPOTHUH i Cy-
MyTHill HATOBi rasu, ByriJia gefajri 0iblile BUKOPHUCTOBYIOTh AK IIIHHY CHPO-
BUHY JIJIA CTBOPEHHS HOBUX MaTepiaiiB. ICKpaBUM IPUKJIAIOM € ILJIACTMACH,
KayuyyKH, CydJacHi 03400 II0BaJIbHI, TEILI0- i 3BYKO0130JIAIIiiIHI MaTepiaau TOIIO.

Ilepen cyuacHOX0 OpraHiuyHOI XiMi€l0 ITOCTAIOThH HOBi HaraJibHi 3aBIaH-
HsI — PO3PO0JIeHHA TEXHOJOTIH 3 BUIIYCKY HOBUX 0€3MeUHUX IJIA JKUBOI IIPU-
PO PeUOBHUH; IePETBOPEHHS BiIX0iB UM BiAIIpaliboOBaHNX BUPOOiB OJHUX BU-
POOHUIITB Ha IiHHY Ta 0e3MeYHy CUPOBUHY AJA iHINNX; BUHANIEHHA CII0C00iB
3HEITKOMKeHHA HeraTHUBHOI il He0e3meUHMX PEYOBUH; CTBOPEHHS CIiJIBLHO
3 iHIIMU HayKaMU YHIKaJbHUX HOBITHiX TexHoJori#i. [0 TaKuX HaJieKaTb
HanomexHono2il (Ipedikec «HAHO-» BIKUBAETHCA OJIA IIO3HAUEHHS Ay.Ke Ma-
JIUX PO3MipiB), 110 3’ABUINCA BHACJIIOK IIO-

Mpurapante, 3 9KUMKM NO- A K K
€THAHHA HOBITHIX mocsarHeHsb 6iosorii, ¢i-

niMepHuMn mMartepianaMmm  BuU

03HaiOMUINCh, BUBYAIOYM Op- 3UKU, Ximii # garoTh 3MoOry 3aMicThb pPoOOTH
raHiyHy Ximito, 4e BOHW BUKO- 3 PeUOBUHAMU IIePeiiTH 10 POOOTH 3 OKPEeMUMU
PYCTOBYIOTLCS, SiKi BSIACTUBOC- aTomaMu it mosiekyJaamu. Ha Taki Texmosorii

Ti 3abesneunnn ixHe LMPOKE  yekae BeamKe MaiibyTHe B Haymi, TexHirmi,
3acTocyBaHHs. MeJUINHI, CLIBCHKOMY T'OCIIOZAPCTBI.

* Cmopix-cm epyguma

o 6

OkTaHoBe 4ucno. BubyxoHebeaneyHnmM cymillam, A0 SKUX HaANeXMTb i CyMill
OeH3MHY 3 MOBITPSIM, BNacTMBa AETOHALisi — HEKOHTPOJIbOBAHE CaMO3aliMaHHS,

FlpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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WO CYNpPOBOAXYETbCA FOPiHHAM BMOYXOBOrO Xxapaktepy. [JleToHauis npusBOaUTb
[0 NepeayacHoro 3HoLUYyBaHHS, NeperpiBy, ONfaBfieHHs aetanei ABUryHa, 30inbLieHHs
BUTPAT Nanmea, NigBULEHHS BMICTY TOKCUYHUX PEYOBUH Y BUKMOHNX ra3ax.

BeH3uH, sk cBigYaTh NO3HA4YeHHSA Ha 6eH3HOBMX aBTO3arnpaBHUX KOJIOHKax, OyBae
pi3HMx Mapok — A-92, A-95 Towlo. LLLo 6inbLloto € umdpa, To BMLLA AeTOHaLHa CTiin-
KicTb GEH3MHY.

BapTo 3a3HaunTn, WO BYrI1eBOAHI 3 pO3ranyXXeHUM KapOOoHOBMM NIAHLIOrOM MaloTb
GinblUy AETOHALHY CTilKICTb, HiXX Hepo3ranyxeHi. OaH1M 3 BYrneBOAHIB, kuii Mae 0cob-
JIBO BUCOKY AETOHAUjNHY CTINKICTb, € i300kTaH CgH,5, a came 2,2,4-TpUMeTUNNEHTaH:

g
CH,— (lz —CH,— (|3H —CH,
CH, CH,

Cwmucao wpo ocxobre ‘:b

v/ 3amiHa NpUpOOHOI CUPOBUHM MPOAYKLIEID HAPTOXIMIYHOI MPOMUCIOBOCTI
[ae 3MOory HanaroguTu HOBi MPOMMCIOBI CNOCOOM 0OepP>XKaHHSA CUHTETUHHNX
mMartepianis, CNpUaTN CTasioMy PO3BUTKY CYCMisIbCTBA.

v/ PO3BUTOK opraHi4Hoi XiMmii Ta il JOCArHEHHA CHPAMOBAHi Ha PO3B’A3aHHS
CUPOBWHHOI, €HEepPreTU4yHOoi, MNPOAOBOJIbYOI MPOOSIEM, CTBOPEHHSI HOBWX
maTepianis.

v/ Mnactmacu, CUHTEeTUYHI BOSIOKHA, CUHTETUYHUIA KaydyK, METaHoJ1 i eTaHo,
CTUMYNATOPMW POCTY, NPOTPYNHUKW HACIHHSA, MacTuNa i PO3YNHHUKM, BiNKOBO-
BiTAMiHHI KOHLUEHTpaTWU, CUHTETUYHY €TaHOBY Ta iHLWIi KUCAOTU, NPOAYKLLO
dapmaueBTUYHOI 11 napdyMepHOi NPOMUCIIOBOCTI — yce Le Ta 6araTo iHwol
NpoAayKLjii BUpOOGNAOTb 3aBAAKN AOCATHEHHAM OpPraHi4yHOI XiMmil.

Znaemo, posymiemo

m 9Ky ponb BiAirpae opraiyHa ximia B pisHMX ranyasix rocnogapcraea’?
a ¢k jonomarae oprasidyHa ximis po3s’a3yBaT CUPOBUHHI Npobnemn?
u 9ki HOBI MaTepiany HUHI BUKOPUCTOBYIOTb Y MalLMHOGYAYBAHHI 11 6yAiBHULTBI 3aBASKN

[OCArHEHHAM OpPraHivyHoT Ximii?
2acewocobyemo

KopwucTytounch naparpadom i ogaTKoOBUMK Okepenamm iHpopmauii, CKnagitb CXemMu:
«Ponb opraHi4yHOI XiMii B pO3B’A3aHHI: a) CUPOBUHHOI; 6) eHePreTNYHOI; B) NPOA0BOJIb-
yoi npo6seM; r) y CTBOPEHHi HOBUX MaTepianis».
Lna ximiyHoro kabiHeTy 306epiTb konekuii MmaTepianiB, CTBOPEHNX 3aBOSAKM OOCATHEH-
HSIM OPraHivyHOI XiMmii.

BurotosTe poTokonaxi, Wwo BigodpaxatoTb POsib OPraHivyHOI XiMil y BUpPIiLLEHHI eKono-
rivHMx npobnem.

BukoHariTe iHouBigyanbHi | rpynoBi HaBYasbHI MPOEKTM 3 Nepeniky, Wo 3anponoHOBa-
HWUI y AoAaTKy, abo BUBEPITH iHLLY TEMy.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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IIPEAMETHU IIOKAK YUK

A

Ankanm 27
Anxennu 40
Ankinnm 51
Anbperingu 88
Awminosa 122
AwminonexTun 122
Awminn 133
Awinorpyna 132
Awminokucioru 139
Awninin 135

Apenu 58
Arnerunen 51
Anurmiuni cmonyxku 20

b

BapBuuku animinosi 137
Benszen 58

Bensun 37, 62, 79, 193
Binku 144

Biorasz 195
Byra-1,3-gien 55

Byranu 8, 16

B

Biramin B, (pubodiaBim)
190

Biramin D (kanbiude-
poa) 191

Biramin A (petunos) 190

Biramin B, (Tiamin) 190

Biramin B, (dporaieBa
KwucJora) 190

Biramiu E (Toxogepo.r)
191

Biramiu PP (mianus,
HiKOTMHOBA KHUCJIOTA)
191

Birawmin C (ackopbinoBa
KucJora) 190

Biraminu 189, 191

Bosorkna HatypanbHi

— baBoBHa 177

— BoBHa 177

— JapoH 177

— 1moBK 177

BosokHa cuHTETUYHI
ameraTHe 179
Bickosue 179
nojiamMigHe (KalpoH)
181

moJiectepHe (J1aBCcaH)
181

cuateTnune 178
ximiume 178
BosaoxkHa mtyuni 180
Byraesogu 112
Byraesogsi 8, 21
Byakawuisamia 172

r

Tigposis 108, 121
Tainepou (rurinepun) 74
Tuaikoren 122, 125
Tmokosa 114

T'omosioru 7, 8
T'yma 172

A

Herigparamia 63, 77
Henatypaiisa 146
Hunentug 141

E

Eo6onir 173
Ecrepu 101
Eraun 7

Eranoxn 9

Eren 15, 21, 40
Erun 51

K

WKupu 105
wKupwu pigki 107
+Kupu TtBepai 107

3
3amicHuK 29
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3B’A30K
apoMaTuuHUH 58
KOBaJIEHTHUH 7
BOIHEBU 73
npoctuit 20
moaBitiumit 20
noTpitiauii 20

I

Isomepu 36
Isomepusarisa 36
Isomepia

— mpocTopoBa 43

— CcTpyKTypHa 16, 97
Izompen 171

K

Kampou 181

Kap6ouoBi kucaoru 94
Kayuyku

— HarypaabHuit 171

— cuHTeTUYHUHN 173
Kepmap 183

Kerouu 92

Kucimora

— TJIoKoHOBa 116
eTaHoBa (ameTaTHa,
omnrosa) 9, 22, 95, 96
ginosena 110
JinosieHoBa 110
MeTaHoBa (Mypalllu-
Ha) 22, 95

osieinoBa 97
najgbMiTuHOBA 97

— creapuHoBa 97
Kracudikaria

BOJIOKOH 178
BYTIJIeBOAHIB 21
HiTPOTE€HOBMiCHUX
OPraHivYHUX CIOJYK 23
OKCUTeHOBMIiCHUX
OPraHiYHUX CIIOJYK 22
Koxc 195

Kpexkiur 36, 62, 194
Kpoxmanp 122



JlaBcan 181
JlauKUu CTPYKTYpHI (ese-

meHTapHi) 158
JlokauT 29

M

Maprapuu 109
Merau 8
Merauaab 88
Meranmoxa 71
Muio 108
Mouomepu 158

H

Hadronpoaykru 193

Henacuueni xucaoru

— Hesaminui 110

— gaminni 110

Homenkmarypa 28

— ankauis 29

— ankeHiB 41

— ankiuiB 52

— aJuapgerigis 89

— aminuis 133

— aminokwucaor 139

— ecrepiB 101

— HaCHUYEHUX OJHOATOM-
HUX CIIUPTiB 72

— KapbOHOBUX KUCJIOT
96

(0)

O6opoTHi peakiIrii 99
OxTanose ynucJjio 196
Oumia 107

II

IlenTumgu 142
Ilentugua rpyma 141
Ileperouka nadptu 194
IInactmacu
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— TepMmoIrLtacTuuHi 160
— TepMopeakIiiiai 160
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IToninpominzen 166
ITonicTupen 167

P

Peaxii

— OiyperoBa 147

— Oponiumua 79

— sBigHoBaennsa 90, 115

— raJioreHyBaHHA 35,
45, 53, 59

— rigparamii 46, 54, 78

— rigpyBauua 45, 52,
59, 62

— rigpouisy 63, 105,
108, 121, 146

— nmerigpararii 63, 77

— JzerizpyBaHHA 63, 64,
65

— ecrepudikaii 101

— isomepwusariiii 36

— KCaHTOIIPOTeiHOBa
147

— oxucHenua 9, 37,47,
54, 60, 76

— nosikoHgeHcarrii 159

— moJrimepuaaiiii 159

— «cpibHOrO A3epKaIa»
91

— #aKicHi 46, 54, 78, 85,
91, 122, 147

C

Caxaposa 114, 120
CopbiT 115
Crouptu 71
Crepeoizomepu 43

Crupen (ctupos) 169
Crymins mosimMepuaaiii
158

T

Teopia 13

Teopia ximiunoi 6ygoBu
17

Terpaxyopomeran 35

Tedon 168

Tpunenrun 141

Tpuxmopomerau 35

L]

Penoa 84

depmentu 152

dopmanbgerim 169

denosopopmaabaerigaa
cmoJia 169

dopmyaa cTpykTypHa 15

X

XapaKTepucTUUHA rpyna
— aJuapgerigaa 88

— aminorpymna 23, 133
— rigpokcuabHa 22, 96
— Kapbokcuiabua 22, 94
— Kapb6oHintbHa 93

— HiTporpyna 23
Ximiuna oygosa 14
XaopomeraH 8, 35

I

Iemtonoza (KIiTKOBUHA)
113,114

Hurnaiuni cnosxyku 20,
21

HOyxop 113, 120

11}
IIToBk maTypaabumii 177
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TEPMIHOJIOTTYHUH CJIOBHUK

AnkaHM — anuKJIivHi HacuueHi ByryieBomHi saraiabHol popmyau C H,, ..,
Y MOJIEKyJIaX IKUX yci 3B’ IBKU OMHAaPHi.

AJKéHN — anuKJIiYHI HeHacuUeHi ByIJIeBOAHi, 0 MiCTATH OAWH IOABili-
Hutii 3B’ A30K —C=C—. CKJIax MoJIeKyiu BiAmioBiae saranbHiit hopmyai C H,, .

Ankigum — AllMKJIIYHI HeHacUYeHi BYIJIeBOAHi, MOJEKYJIHU AKUX MiCTATH
oxuH norpitianii 38’ a30K —C = C—. CKJag MoJIeKyJaIu BifIOBifae 3araJbHii
(bopmy.ri Cn,Hzn—z-

Anpaerinu — opraHiuyHi CIIOMYKHU, XapaKTEPUCTUUYHOIO T'PYIIOI0 AKUX €
anpaerigaa rpyna —CHO. Ckiax MoJieKyJiu BifiToBifae 3aranbHil dopmyi
R—CHO

Aminn — opraHiuHi cmoayku, 1o mictate aminorpyny —NH, a6o ii za-
mimeni —NR, yu —NHR). 3anexxso Bix KinbkocTi 3amimenux atromis I'igpo-
reHy B amiHorpymni pospisasaiors nepsuHHi (RNH,), Bropunni (R,NH) Ta Tpe-
tuHHI (R;N) aminn.

Awminorpynma —NH, — xapakTepucTHYHA rpyIa aMiHiB Ta aMiHOKKCJIOT.

AMIHOKHCIOTH — OpraHiuHi CHOJIYKH, MOJIEKYIN AKUX MICTATHL KapOOK-
cuabHy rpyny —COOH it aminorpyny —NH,. HaaBHicTh TUX TPyI 3yMOBJIIOE
aMGOoTepHi BJIaCTUBOCTi aMiHOKMCJIOT.

o-AMIiHOKHMCJIOTH — aMiHOKHCJIOTH, y MOJEKYJIaX AKMX aMiHOIPyIIa CIIO-
JIlyUeHa 3 MepIIuM IIicjasa KapOoKcuabHOI rpynu aromoM Kapbony. Bouu € mo-
HOMepaMmu OiJIKiB.

Apénn (apoMaTHUuHi ByrIeBOJHI) — BYIJIEBOAHI, 1110 MiCTATEL OfHE UM Kilb-
Ka apoOMaTHUUYHUX KijTellb.

AneTaATHMI IMOBK — IIITYy4YHEe BOJIOKHO HA OCHOBI eCTepiB IeIr0I031.

Anernnén (etnn) — ankin craany C,H,.

Aunmniqni opraHqui CIIONYKH — CIIOJYKYU 3 HE3aMKHYTHUM JIAHI[IOTOM

aromiB Kap6omy.

Bensén — npeacTaBHUK apeHiB (apoMaTUuHUX ByTyieBoAHiB) ckaany CoH.

Bindx — Giomoximep, oGy AOBAHMI i3 3AIUIIKIB MOJEKYJI 0.-aMiHOKHCJIOT.

BiypéroBa peakuia — sKicHa KoJbOpoBa peakiis Ha Oiakwy (memTuami
rpymnu). Y JIY:KHOMY CePeIOBUIII pPOo3umH OiJKa 3a OOJUMBAHHSA PO3UUHY
kynpyM(II) cyabsdary HabyBae cumHBO-(iosIeTOBOTO 3a0apBICHHS.

BickdsHe BOJIOKHO — IITy4YHE BOJIOKHO (IITYYHMH IIIOBK) HA OCHOBI IIeJII0-
JIOBH.

Bitaminn — HUBbKOMOJIEKYJIAPHI opraHiuHi pevyoBMHU, 110 € Giosoriu-
HUMHU KarajisaTopaMu XiMiuHMX peakIii abo peareHTamm y (oroximiu-
HHUX IIPOIlecax, sIKi IPOTiKalTh B OpraHiami. ¥ HeBeJIMKUX KiJIbKOCTAX, aje
000B’I3KOBO ITOTPiOHI AJIg HOPMAJIBHOI JKUTTEAIAILHOCTI OpraHisMis.

FpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
~ MinicTepcTBo OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisaLii amicTy ocBiTu https://imzo.gov.ua



Bumi Kap6GOHOBI KMCI0TH — KapOOHOBI KMCJIOTH, MOJEKYJIHN AKUX MiCTATD
Iecarhb i 6inpine aTromiB Kapbory (nmanemitunoBa C,;H;, COOH, creapmaoBa
C,;H;;COOH, oneinosa C,,H;;COOH Ta iH.).

BHyTpilmIHbOMOIEKYIAPHA AeriApaTAIia — BiAIIeNIeHHA MOJIEKYIN BOIA
BiJl MOJIEKYJIV CIIOJTYKH.

ByriieBOaM — OKCUT€HOBMICHI OpPraHiuHi CIONYKH, 0 CKJIALy AKUX BXO-
natb aromu Kapoony, I'igporeny it Oxcureny. IlepeBakHo BigmoBimaioTh 3a-
ragbHii Gopmy.ri C,(H,0),,. 3arajibHuii TepMiH BKJIOYa€ MOHOCAXapPUAH, OJIir0-
caxapuay ¥ mojricaxapumiu.

ByraeBoaHi — peuoBMHU, MOJIEKYJIU SKUX CKJIAMAIOTHCA JIMIIE 3 aTOMIB
Kapbony (koyuiiinsa HasBa — ByrJelb) i I'igporeny (KoJuIIHSA HasBa — BO-
JIeHb).

Byakanisamis — o6po0ka KayuyKy 3a IIEeBHOI TeMIepaTypHu CipKoo, BHA-
CJIiIOK AKOI IOJiNUIYIOTHCS BJACTUBOCTI KayUyKYy 1 YTBOPIOETHCA I[IHHUY Ma-

Tepiag — ryma.

Tanorenomnoxigai BYIJIEBOAHIB — CIIOIYKU, MOJCKYJIN AKUX MiCTATH OMUH
a60 kinrpKka aToMmi rasmorenis (Payopy, Xiaopy, Bpomy, Mony).

TanoreHyBAHHA — yBeJeHHSA aTOMIB rajJIOTeHiB 0 CKJIaAy OpraHiuHoi cIIo-
JYKU.

Tigparanis — peakilia IpueIHAHHS BOLM.

TiapyBAHHS — peakiiisa IpHeIHAHHA BOSHIO.

Tainepéa — tproxaromunii cnuprt ckaany CH,(OH)—CH(OH)—CH,(OH).

I'mok63a — Byraeson ckiaany CqH,,04.

T'omo0rn — opramiuHi CIOJYKH, II[0 HAJIEKATh 40 OJHOT0 FOMOJIOTiYHOT0
pany. .

Tomomoriunmii pag — CYKYIIHiCTh OPTaHiYHUX CIOJIYK, MOAIOHUX 3a 0y /10-
BOIO i BIAMiHHMX 3a CKJIaIOM MOJIEKYJIN Ha OAHY a60 KimbKka rpymn atromis CH,,
1110 Ha3WBAIOTh TOMOJIOTiYHOIO PiBHUIIEIO.

JlerimpaTanisa — BifIIenIeHHs BOAY Bifi MOJICKYJIU PEYOBUHN.
14
TMenartypauia 6iiKie — pylHYyBaHHA IX IPUPOIHOL IPOCTOPOBOL CTPYKTY-
pu (BTOPUHHOI, TPETUHHOI, YeTBePTUHHOI) 3i 30epe:KeHHAM IePBUHHOI.

EnacriuHicTh — 37aTHICTD TijIa BigHOBIIOBaTH hOpMY IIicud gedopMariii.

ER30T6pMi"-IHi peakmii — peakmii, II0 CYyIPOBOIKYIOTHLCA BUIIICHHAM
TEILJIOTY B HABKOJIUIIIHE CEePeSOBUIIIE.

EleKkTpoHeraTHBHICTh — YMOBHA BeJWUYMHA, [0 XapaKTepU3ye 3JaTHICTh
aToMa B XiMiUHill CIIONYI[i IPUTATYBATH 10 cede eJIeKTPOHMU.

EH}IOTGpMi"—IHi peaxuii — peakmii, 1o CYIPOBOIYKYIOTLCA MOIIMHAHHAM
TEILJIOTH i3 HAaBKOJUIIIHBOI'O CePEeIOBUIIA.

Erépu — oprauiuHi cnosyku, y MOJICKYJIi AKMX ABa ByIJIeBOAHEeBi 3aMicHK-
KU CIIOJTyUeHi MiK co0oto aromom Okcureny. BinnmoBigatoTs 3aranbHii hopmyri
R!—O—RA2.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae ( 4
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Ecrépu — nmoxigni KapGOHOBMX KMUCJIOT, B MOJIEKYJIaX AKUX aToM Ligpore-
HY KapOOKCHJIbHOI I'PYIIN 3aMillleHIii ByTJIeBOAJHEBUM 3aMiCHUKOM.
Ecrepudikanis — cuUHTe3 eCTepiB B3a€MOII€I0 KUCJIOTH i CIIUPTY.
Erén — anken cxaany C,H,.
"

JKupn (Tpuriinepaau) — ecTepu TPHOXATOMHOI'O CIIMPTY TJILIIEPOJY i BU-
X KapOOHOBUX KUCJOT, AKI MOKYTH OyTH HaCHUeHUMU a00 HeHACUUeHUMHU.

3amicHHK — aToM a6o rpyla aToMiB, 110 3aMilyIOTh ¥ XiMiUHi# CTPYKTY-
pi, AKa cKJaJae OCHOBY CIIOJYKHU, OAUH abo Kimbka aTomiB I'igporeny.

3B’A30K KOBAJGHTHMI — 3B 30K, YTBOPEHMI 3a JOIOMOrOI0 CIIJIBHUX
€JICKTPOHHUX IIap.
3B’A30K KOBAJCHTHMII HENMOJAPHMNA — 3B fA30K, [0 BUHUKAE Mi IBO-

Ma aToMaM¥ HeMeTAJiUYHUX eJeMEeHTIB 3 OJHAKOBOIO eJIeKTPOHEraTHUBHICTIO.
EjlexTpoHHI mapu po3MillyOThCA CUMETPUYHO BiTHOCHO 000X aTOMiB.

3B’A30K KOBAJCHTHUN MOJAPHUI — 3B’ SA30K, 1[0 BUHUKAE MK aTOMaMu
3 pisHOIO ejieKTpoHeraTuBHicTiO. EjaexTponHi mapu 3wmimieHi B 6iK OijbI
eJIeKTPOHETaTHBHOIO aTOMA.

3B’A30K mOABiWHUMNA — XiMiuHWI 3B’A30K, B YTBOPEHHI SAKOro 6epyThb
ydJacTh JBi mapu enekTpoHiB, Hanpukaag CH,::CH,.
14
3B’A30K MOTpidHMA — XimMiuHME 3B’SA30K, B YTBOPEHHI SAKOro 6epyTh

y4acTh TPU Iapu eJeKTpoHiB, mampukjaag CH = CH. 3amicTs pucox — Tpu

napu eJIEKTPOHIB.

I3oMépu — PEUYOBMHU 3 ONHAKOBUM AKICHUM i KiIbKiCHUM CKJIAZOM MOJIE-
KyJI, aJie Pi3HOI0 6YI0BOIO i BJIACTUBOCTAMU.

IsoMep{ﬂ — SABUIIE iCHYBaHHS PEUOBUH 3 OJHAKOBUM XiMiUHUM CKJIAIOM,
MOJIEKYJIAPHOIO (GOPMYJIOI0 Ta BiIHOCHOIO MOJEKYJIAPHOIO MAacoio, aje 3 pis-
HOIO XiMiuHO0 OYZI0BOIO UM IIPOCTOPOBUM PO3TAIITyBAHHSIM aTOMiB.

Kanpon — cuHTeTHYHe BOJIOKHO HA OCHOBI IIOJIiMepy, Ofep KaHoro IoJIi-
KOHJIeHCAaIli€l0 0.-aMiHOKAIIPOHOBOI KMCJIOTH.

Kap6onoBi KMcI0TH — CIIOJYKH, IO MiCTATH (PYHKIIOHAILHY KapOOK-
cuasry rpyny —COOH.

KaranizaTop — pedyoBmHa, 10 HiABUINYE IIBUAKICTL XiMiuHOI peaxmii,
3aJINMIAIOYNCE IicJIA peakKIrii B XiMiuHO He3BMiHHOMY CTaHi.

KucadrHe GPOXiHHA INIIOKG3H — DeaKIlis IepeTBOPEHHS IJIIOKO3H Ha MO-
JIOUHY KUCJOTY IIig gieio (hepMeHTiB.

Karaximiuni peaknii — peaxmii, 1o Big0yBaioThCcA 3a ydacTio KaTajisa-
TOpAa.

FpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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Kinsricts peYoBMHH (II03HAYEHHA V) — BEJINYNHA, AKA BKA3ye Ha Kijb-
KiCTBb CTPYKTYPHUX YACTUHOK (ATOMiB, MOJIEKYJI, 1OHIB), 1[0 MiCTATHCA B IIEB-
Hi#l mopmii peyoBUHU.

Kaacugikania — mnpormec i peayasrar rpynyBaHHa 00’ €KTiB JOCTiIKeHH
YU CIIOCTEePEsKeHHA 3a IIEBHUMH 1X 3araJbHUMU O3HAKAMMU.

Kpoxmaas — Byriesoy saranbuol popmynu (CsH,,0;),, IpuposHmii moJi-
Mep, MOHOMEPOM SKOTO € TJII0K03a.

RcaHTonpOTe'fHOBa peakuia — AxicHa peakIiis Ha GLIKH, AKi y CBOEMY CKJIA-
Ii MicTATh pparMeHT apOMaTHUYHUX aMiHOKKCIOT. Po3umH Takoro 6ijiKa B IIpu-
CYTHOCTi KOHIIEHTPOBAHOI HiTPATHOI KUCJIOTH Ha0yBa€e »KOBTOTO 3a0apBJIEHHS.

JlokanTu — nudpu abo Jgitepu (JIAaTUHCHKI, IPelbKi), 110 BKA3YIOTH I10JIO-
JKeHHs 3aMiCHUKIB, KpaTHUX 3B’ ABKiB.

MacoBa 4dCTKA PO3YHHEHOI pe4oBMHH (IIO3HAUCHHS () — «OMera») — Bif-
HOIIIeHHS MAacH PO3UMHEHOI PEYOBUHHU 0 MAacu PO3UUHY.

Mo — HaTpieBa a60 KajieBa Ciib BUIOI KapOOHOBOI KUCJIOTH.

MiskMosleKyaApHa AerigpaTania — BifllelIEeHHA MOJIEKYJH BOIU Bif
IBOX MOJIEKYJI CIIOJIYKHU.

Mouasipaa maca (M) — BeJmuMHA, 1[0 JOPIBHIOE BiJHOIIEHHIO MACU PEUO-
BUHMU JI0 BiIIOBiTHOI K1JIBKOCTi peUYOBUHMU.

Moas — KiJIBKiCTh PEUOBUHM, IO MiCTUTH CTiJILKU CTPYKTYPHUX YaCTH-
HOK ITi€l peYOBUHU, CKiJIbKM aTOMiB MiCTUThCA Y ByTJIelli Macoio 12 r.

MonoMép — peareHT peakIii mosiMepusairii i moaiKoHmeHcarii.

14
HomenkaaTypa opraHidHMX CIOJYK — Ile Ha3Bu cnoayk Kap6ony, yTBo-
PeHi 3a BiAIOBiAHOIO CHICTEMOIO IIPUHITUIIIB i ITpaBuUI.

OxcurenoBmicHi opraﬂiqni CIIOJIYKM — OpraHiuHi CHOJYKH, O CKJIALY
AKUX BXOAATH aToMu OKcUreHy.

Oumis — piaKuit :KUP, M0 CKJIAAY SIKOTO BXOIATDH 3AJUINKKM HEHACUUYEHUX
BUINUX KapOOHOBUX KUCJOT, 37€6iIbIIIOTO POCINHHOTO TOXOAKEeHHS.

OpraHqui CIIOJIYKM — CIIOJIyKHM, AKi micTares aromu Kapbony, ximiumo
3B’s3aHi 3 aromamu [ifporeny i MOKYTh MiCTUTH aTOMU iHITIUX €JIeMeHTiB-

OpraHoTeHiB.

IlenTvauuii 3B’A30K — Ile 3B’SI30K y MOJEKyJaxX IenNTUAiB i Oiakis,
1[0 YTBOPUBCS 3a B3a€MOil KapOOKCUJILHOI I'Pynu OfHiel aMiHOKHCIOTH 3
o-aminorpynom iamoi: —CO—NH—.

IInacTMacu — MaTepiaau Ha OCHOBI MPUPOSHUX 260 CUHTEeTUYHHIX II0JIiMe-
piB, 3maTHi HaOyBaTH IIiJ uac HarpiBamua 3agaHol ¢popmu i 36epiraru ii micasa
OXOJIOKeHHs. PO3pi3HAIOTH TEPMOILJIACTH i PeaKTOILJIACTH.
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IoxiKkoHaEeHCALi — CHHTE3 MaKPOMOJIEKYJI IIOJIiMePy 3 BeIUKOL KiJbKoC-
Ti MOJIEKYJ MOHOMEDPY, IO CYIPOBOIKYETHCA YTBOPEHHAM HUBBKOMOJEKY-
JIAPHOTO TOOiYHOTO IPOAYKTY.

IHomiMép — BUCOKOMOJIEKYJIAPHA PEUOBUHA, 110 CKJIAJAETHCA 3 TOCIiOB-
HO CIIOJIYUEHUX CTPYKTYPHUX (eJIeMeHTaAPHUX ) JIAHOK.

IMoxiMepusania — cUMHTEe3 MaKPOMOJIEKYJI IOJIiMepy 3 BeJIMKOI KiIbKOCTi
MOJIEKYJ MOHOMEDY.

IlonATTA — y3arajbHEeHA AYMKA IIPO Tija, PEYOBMHU, ABUIIA TOIIO, IO
BMHUKAE Ha IIiacTaBi 60araTbox (paxTis.

IIpupoguuii ra3 — roproyva KOPUCHA KOMAaJIWHA, IPUPOIHE J3KePeso raso-
MoAiOHUX BYTJIEBOAHIB, MepPeBasKHO METAHY.

14
Peakuia «cpiéHOro azépkana» — SKicHA peakIlid Ha aJbAeTifHy IPyIy.
Pedkuia HelTpagdizamii — B3acMOAisA KUCIOTH 3 OCHOBOIO, YHACIITOK AKOI
YTBOPIOETHLCA CiJIb 1 BozA.

Caxap6aa — ByrJeBoj, aucaxapug ckaany C,,H,,0,;.

CuHTeTHYHE BOJIOKHO — BOJIOKHO, BUPOOJIeHE i3 CHHTETUYHOTO MMOJIiMepy.

CoupTi — CHIOJNYKH, I[0 MICTATHL XapaKTEePUCTUUHY TiJPOKCHUIbHY T'PY-
ny —OH. MoJsieKyin HacCUUeHUX OJHOATOMHUX CIUPTiB BifmoBizamoThs hopmy-
ai C . H,, . ,OH.

CuoupToré GPOI[{HHﬂ TIIOKO3U — PeaKIlis mepeTBOPeHHA III0OKO3Y Ha CITUPT
(eranou) mig gieto epmeHTIB.

CrpykTypHa i30Mepiﬂ — i3omepisa, 3yMoBJIeHa PiBHOIO ITOCIiZOBHICTIO CIIO-
JydeHHA aTroMiB Kap6oHy B MOJIeKy.Ii.

CrpykrypHi ¢popmyman — ximiuni popmyan, 110 Bifo6pakaoTh CKIal pe-
YOBUHU i TOPAAOK CHOJYUEHHA aTOMIB Y i1 MOJIEKYJTi.

Crymines moJiMepmM3anii — umcso, 10 BKA3y€e KiJIBLKIiCTL CTPYKTYpHHUX
(e1eMeHTapPHUX) JJAHOK Y MAKPOMOJIEKYJIi MOJIiMepy.

Teopisas — oOr'pyHTOBaHE i CIPUAHATE HAYKOBOIO CIILILHOTOI0 HAYKOBE 3HAH-
Hs, IO OMMCY€ ¥ MOsICHIOE (PaKTU, BUKOHYE (DYHKIIiIO ITepen0adeHHs Ta iHmri
BaKJIMBI IJ1a HAYKU QYHKITII.

Teépis ximiuHOi 6yI6BM — Teopis, 10 BCTAHOBJIIOE 3aIeAKHICT MK CKJIa-
IOM, XiMiuHOI0 6yJOBOIO Ta BJIACTUBOCTAMU PEUOBUH.

Temmosuii epéKT peaxuil — Terrora, BuigeHa a00 IOIINHYTA CUCTEMOIO
wig yac nepebiry B Hill ximiuHOI peakiii. Bin cTraHOBUTE pisHUIIO MixK yMic-
TOM eHeprii y BUXiTHNX peuoBMHAX i KiHIeBUX TPOAYKTAX PeaKIrii.

DAKTH — peasbHi moAil UM KOHKPETHI XapaKTepuCcTUKH, Biporigui mami,
BCTAHOBJIEHI B IIPOIleCi HAYKOBOIO IIi3HAHHSI.

®eHéam — MOXigHI apeHiB, y MoJeKyIax SKMX OOUH a00 KiJbKa aToMiB
Tizporeny 6eH3eHOBOIO KiJbIlA 3aMill[eHi Ha MiApPOKCUIbHI IpymIu.

\ FpaBo ans 6e3onnaTHOro po3milleHHs NigpyyHrKa B Mepexi IHTepHeT mae
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d)eHon(bopManbnerinHa cMOJIA — IIoJiMep, IPOAYKT IOJiKOHZeHCAIil
deHoy Ta MeTaHAJIO ((hopMaATBIETIAY).

®@epMéHTH — KaTarisaTopu GiIK0BOI IPUPOAH, 110 IPUCKOPIOIOTE XiMiuHi
peaxIiii B opraHismax.

d)opManLaeria (meTaHanb) — HalmpocTimuii anpaerig ckaaxy HCHO.

®pyKTé3a — MOHOCaxapui, Byrieson criaany CqH,,0,, izoMep rioxosn.

Xapaktepucriuna ((PyHKI[iOHAJIBHA) IPylla — TPyIa aTOMiB, IO BU3HA-
yae HAJEKHICTh PEUYOBUHHU O IIEBHOTO KJIACY OPraHiUHUX CIOJYK Ta 00yMOB-
Jroe 11 XxiMiuHi BJIacTUBOCTI.

Ximiuna OymoBa — MOPALOK CIIOJYUYCHHS aTOMIB y MOJIEKYJIi Ta XapaKkTep
ix 3B A3KY OJUH 3 OJHUM.

Ximiuna peakiia — sBuile, Iif yac SKOro 3 OQHUX PEUYOBUH YTBOPIOIOTLCA
immmi, BigminHi 3a XimMiunuM ckJIagoMm i (a6o) OymoBoIO.

Ilemon03a — mpupoOgHHUI IoJimep, Imoaicaxapun (BYIVIEBOZA) CKJIALY
(CBHIOOS)r}' ,
IMukaiuyni opra’ivyfi CIOJIYKH — CIIOIYKH, 1[0 MAIOTh 3aMKHYTI JaHI[IOI'T

atomiB Kap6ony.

IlITyune BOJIOKHO — BOJIOKHO, BUPOGJICHE i3 MPUPOHOTO MOJIiMepy IILIA-
XOM XiMiuHOI 00POOKH.

SkicHa pedkmia — peakIlif, II0 BHKOPUCTOBYETHCA AJSA BU3HAUEHHS
PEYOBUMHM 3a JOIOMOI'0I0 XiMiUHOTO eKCIIEPUMEHTY.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
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Hodamox 1

BIAIIOBIAI 10O POSPAXYHROBHUX SAJAY

2
4. C,H,
5. C,H,,
6. C,H,
7. C,H,

7. C,H,

2. 240 1 Cl,

3. 448 1 0,;
268,8 1 CO,

4. 50 Kr caxki

5
6. C.H,,
7. C,H,,
8. C,H,

[\

. G;Hy
4*, C,H,
. G;H,
C2H4
. ETeny

0 3 ot

7. C,H,
9%, C,H,

5. 9406,8 gl
6. 240 n

3. 112 n

{ __Flpaso Ansi 6e30NnaTHOrO PO3MILLEHHS MiAPYYHUKA B Mepexi IHTepHeT Mae

§ 10

13. C,H,

14. C;H,

15. C,H,Cl

16. Bucrauuts

17. 372 r

18. 358,41

19. Etuny

20. 6,72 1 eTuny;
13,44 o1 meTany

21. 33,3 %

22. ITpomen

23. 672 i eTany;
672 11 eTeny

24. 180

§12
4. 3 eTeny
6. 184 r
7* C,H,;,OH

§13
1. 44,8 m?®
2. 184 r eraHoay;
89,6 1 CO,

§14
2. 1,175

§ 15
3. He Bucrauursp
5%, 32 %

§ 17
5.1,12n
6. 370 r kucaoTu;
160 r ciupTy

§18
2.179,2n
3. 1836 kr

§19
3. 403,21
4. 601

§ 20
1. 15,51
2. 289 kr

§ 22

18. 0,4 moub

19. IIpomanon

20. 3r

21. 20 %

22. HCOOH

23. 3 IpomaHOBOIO
24. 83,9 ma

25. 84 r

26. 5 %

27. 4,81

28. CH,COOH

29. C,H,OH

30. MosoOYHOKMCIIOTO
31. CH,O0H

§ 23
4. 372r
5. 17,92 1 CO,;
4,48 1N,

§ 24
3. 10 moin
4. a)

§ 27
11. 33r
12. a)

§29
5. 2720
6. 260 000
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Hodamox 2
OPIEHTOBHI TEMU HABYAJBHHUX ITPOEKTIB

Tema 1. Teopist 6ym0BU OPpraHiYHNX CHOJIYK

1. Isomepu y npupomi.

2. IcTopis cTBOpeHHSA Ta PO3BUTKY TeOPii Oy0BU OPraHiuHUX CIHOJIYK.

3. 3D-MomeIi MOJIEKYJI OPraHiuHUX CIOJIYK.

Tema 2. Byraepogni

4. OKTaHOBe YICJIO Ta SKiCThL O€H3UHY.

5. IleTaHOBe UMCJIO AU3€JIHHOTO AJMBA.

6. ApoMaTHUHi CIIOJIyKM HABKOJIO HAC.

7. Cmor AK xiMiuHe aBuire.

8. KokcyBaHHusda BYTiJIsa: IPOAYKTH Ta IX BUKOPUCTAHHA.

9. Bioras.

10. BoyuB Ha JOBKiJIJISA BYTJIEBOAHIB Ta IXHIX MOXigHUX.

Tema 3. OKcHUTreHOBMIiCHI OpraHiuHi CIIOJIyKHU

11. ExoJsioriuna 6e3meuHicTh 3aCTOCYBAaHHA I 0epKaHHA (DeHOoJTy.

12. BusaBienHusa (peHOJY B €eKCTPAKTi 3eJIeHOro uaio abo ryariri.

13. ByriieBoau B XapuoBUX IPOAYKTAX: BUSABJIECHHS Ta OioJioriuHe 3HAYEHHS.

14. BupoOHHUIITBO IIYKPY.

15. HarypanabHi BOJIOKHA POCJIMHHOI'O IMOXOJKEHHs: IXHi BJIACTUBOCTi, mid
Ha OPraHism JIIOAWHU, 3aCTOCYBaHHA.

16. IIITyuni BoJIOKHA: IXHE 3aCTOCYBAaHHSA B IOOYTi Ta IIPOMICJIOBOCTI.

17. ETepu Ta ecTepu B KOCMETHIII.

18. BioguseinbHe najabHe.

Tema 4. HirporenoBmicHi opraniusi cmosykn

19. HarypanbHi BOJIOKHA TBAapPUHHOT'O HOXOIKEHHSA: IXHi BJIACTHBOCTi, mid
Ha OPraHism JIIOAWHU, 3aCTOCYBAHHA.

20. Aniniam — ocHoBa JJis1 BUPOOHUIITBA OAPBHUKIB.

21. Cunres 6inKiB.

22. 3ba1aHCOBaHEe XapUyBaHHA — 3aIllOPYKa 3JJ0POBOTO KUTTA.

23. BuBeileHHS IJISIM OPTaHIiYHOTO MOXOKeHH.

Tema 5. CHHTeTHYHiI BUCOKOMOJIEKYJISIPHI PEYOBHHH Ta MOJiMePHi MaTepiaau
Ha iX OCHOBIi

24. CuHTeTHUYHI BOJIOKHA: IX 3HAUEHHS, 3aCTOCYBAHHS B IIOOYTi Ta IIPOMUCJIIO-
BOCTi.

25. PelluKJIIHT AK € IMHUH IIUB1LIi30BaHMH cIIOCi0 yTuaisalii Teepaux mobyTo-
BUX BiIxo0miB.

26. ITepepobka moOyTOBHX BigXOIiB B YKpAaiHi Ta pO3BUHEHUX KpaiHax CBiTy.

27. IlepcrieKTUBY OfeP KaHHA i1 3aCTOCYBAHHS II0JiMepiB 3 HAIlepe I 3aJaHuMUI
BJIACTUBOCTSMU.

28. ITocmimxeHHs MapKyBaHHa BUPOOiB 3 MOJIIMepPHUX MaTepiaiB i mracTmac.

29. BurorosjeHHs BUPOOiB i3 MIACTUKOBUX ILISAIIOK.

30. HaiiBaskusinri ximiuni BupoOHuIiTBa opramiunoi ximii 8 YKpaimi.

31. HominbHicTh i MIKiAAMBIiCTD 6i0JOTIYHO aKTUBHUX H00OABOK.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae .
MinicTepcTBO ocBiTY | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



BigomocTi npo cTaH nigpy4yHuKa

. - e CraH nigpy4Huka '
Ne lNpi3BuLLe Ta iM’A y4HS . OuiHka
[ Ha moyaTKy poky | B KiHLji poKy

HaByanbHe BUOAHHSA
APOLLEHKO Onbra puropisHa

XIMIA

(piBEeHb cTAaHOAPTY)

Minpy4Hurk anga 10 knacy 3aknaaiB 3aranbHOI cepeaHboi OCBITU

PekomeHgoBaHo MiHicTepCTBOM OCBITY | HAayku YKpaiHu

FonoBHWUIM pepakTop BuaaBHUUTBa I. B. Kpacyubka
PenaxkTtop O. C. Icak
FonoBHWUI xynoxHuk [. . Measenoscebka
TexHiyHnI pepakTop E. A. ABpameHKo
Kopektop C. B. BoviteHko

Y nigpy4yHUKY BUKOPUCTAHO MaTlOHKN:
Onera Llumbana ta JliogMmunn Ky3HeELLOBOI.
[OunzaiiH o6knagnHkn: AnboHa Mopoka
http://freedesignfile.com
https://freepik.com

®dopmat 70x100 '/,6. YM. OpyK. apk. 16,848 + 0,324 dop3aLl.
06n.-Bua. apk. 16,00 + 0,00 ¢pop3au,.
Tupax 75 526 np. 3am. Ne

TOB «YKpaiHCbKUiA OCBITAHCbKUI BUO,ABHUYUI LLeHTP “OpioH”»
CaipouTBo «[po BHECEHHs cy6’ekTa BUAaBHMYOI ClpaBun 40 AepXXaBHOro PeecTpy
BWAABLiB, BArOTIBHWKIB i PO3MNOBCIOAXYBaYiB BUOAABHMHOI NPOOYKLLT»

Cepis K Ne 4918 Big, 17.06.2015 p.

Anpeca sngasHuuyrsea: 03061, m. Kuis, syn. Mukonu LLienenesa, 2
www.orioncentr.com.ua

BinopykosaHo TOB «MOHONIT-OPYK»
BYN. HOBOKOCTAHTUHIBCBKA, 2A, M. Kuis, 04080
CBioouTBO cy6’ekTa BMAaBHMYOI CnpaBu
JK Ne 6043 Big 27.02.2018 p.

MpaBo ans 6e3onnaTHOro po3milleHHs MigpyyHrKa B Mepexi IHTepHeT mae
MinicTepcTBO ocBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua




ISBN 978-617-7485-76-5

9786177485765






