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MNepiognMyHa cuctema XiMiYHUX eNnleMeHTiB (KOPOTKUM BapiaHT)

MNepioau lpyny
a I b|a Il b|a i bla IV b|a v bla Vi bla VIl b ]a vill b
H 1 (H) He 2
1 FigporeH 1,0079 lenin 4,0026
BogeHb 1st 1s?
' Be 4B 5 C 6|N 7|0 8|F 9|Ne 10
2 ;Ih_T!p, Ggﬁ Bepunin 9,012 | Bop 10,81 | Kap6oH 12,011 | HitporeH 14,0067 | OkcureH 15,999 | dnyop 18,998 | HeoH 20,180
[Hel2s' [He]2s? [He]2s22p* Byrneupb [Hel2s*2p?| A30T [He]2s?2p’| KUCEHb  [He]2s*2p*| PTOP [He]2s?2p® [He]2s?2p°
3 Na 11 Mg 12 (Al 13|Si 14|P 15(S 16|ClI 17|Ar 18
Hatpin 22,990 |Marnii 24,305 |ANOMIHIN 26,982 Cuniuiii 28,086 | Dochop 30,974 Cynbd)yp 32,06 | Xnop 35,453 | AproH 39,948
[Ne]3s* [Ne]3s? [Ne]3s?3p* [Ne]3s?3p? [Ne]3s?3p® Cipka [Ne]3s23p* [Ne]3s?3p°® [Ne]3s°3p°
K 19|Ca 20(21 Sc|22 Ti|23 Vi24 Cri25 Mn|26 Fel27 Co[28 Ni
Kanin 39,098 |Kanbuin 40,08 | 44,956  CKaHpgiun | 47,87 TutaH [ 50,941  BaHagin | 51,996 Xpom |54,938  MaHraH | 55,845 ®depym [ 58933  KoGanbT | 58,69 Hikenb
4 [Ar]4s® [Ar]4s? [Ar]3d"4s’ [Ar]3d%4s’ [Ar]3d%4s® [Ar]3d°4s® [Ar]3d°4s? [Ar]3d®4s>  3ani3o [Ar]3d"4s? [Ar]3d°4s>
29 Cul30 ZnGa 31|Ge 32|As 33|Se 34|Br 35/Kr 36
63,546  Kynpym| 65,41 LMHK| Fanin 69,72 | lepmaHin 72,64 | ApceH 74,922 | CeneH 78,96 | Bpom 79,904 | KpuntoH 83,80
[Ar]3d*°as*  Migb [Ar]3d"%4s? [Ar]3d*°4s%4p* [Ar]3d%4s%4p® [Ar]3d*°4s?4p°® [Ar]3d"*°4s%4p* [Ar]3d*°4s%4p°® [Ar]3d*%4s%4p°
Rb 37(Sr 38 (39 Y|40 Zri41 Nbl42 Mo|43 Tc|l44 Rul4a5 Rhla6 Pd
Py6Gigin 85,468 |CTpOHUiM 87,62 | 88,906 ITpiin | 91,22  LiupKoHii | 92,906 HioGiii | 95,94 Moni6aeH | [98] TexHeuin | 101,07  PyTeHii | 102,905 Popii | 106,4  TManapin
5 [Kr]5s* [Kr]5s? [Kr]4d'5s® [Kr]4d®5s® [Kr]4d*5s® [Kr]4d®5s* [Kr]4d®5s? [Kr]4d'Bs* [Kr]4d®5s® [Kr]4d°5s°
47 Ag|48 CdIn 49/Sn 50(Sb 51|Te 52|1 53| Xe 54
107,868 ApreHtym| 112,41 Kagmin| IHgin 114,82 | CtaHym 118,71 | CTn6in 121,76 | Tenyp 127,60 | Mop 126,904 | KceHOH 131,29
[Krj4d'%5s* Cpi6s10 [Kr]4d*°5s” [Kr]4d*°5s°5p* 0O/10BO [Kr]4d*°5s?5p? [Kr]4d°5s25p° [Kr]4d*°5s%5p* [Kr]4d™5525p° [Kr]4d™5s25p°
E3
Cs 55Ba 56|57 La*(72 Hf|(73 Tal74 W|75 Re|76 0s|77 Irj78 Pt
Llesin 132,91 |bapi#n 137,33 | 138,905 JlaHTaH | 178,49 ladHin | 180,948 TaHTan | 183,84 Bonbdppam | 186,207 PeHin | 190,2 Ocwmin | 192,22 lpuaii | 195,09 MnatuHa
6 [Xe]6s® [Xe]6s® [Xe]5d"6s® [Xe]4f**5d%6s? [Xe]4f**5d°6s> [Xe]4f'*5d*6s” [Xe]4f**5d°6s> [Xe]4f'*5d°6s? [Xe]4f'*5d"6s> [Xe]4f'*5d%6s"
79 Au|/80 Hg Tl 81Pb 82(Bi 83|Po 84| At 85/Rn 86
196,967 AypyMm| 200,59 MepKypin| Tanii 204,38 | lMntomGym  207,2 | bicmyt 208,980 | [MonoHin [210] | AcTat [210] | PapoH [222]
[Xelaf*5d'°6s*30/10TO| [xe]4f**5d*%6s> PTYTb| [Xel4f*5d'°6s’6p" | CBUHELb ...6s°6p° | [Xe]4f''5d*°6s’6p’ [Xe]4f'*5d*°6s°6p* [Xe]4f**5d"°6s%6p° [Xe]4f**5d"°6s%6p°
%k sk
Fr 87/Ra 88(89 Ac™|104 Rf|105 Db|106 Sg 107 Bh|108 Hs|109 Mt(110 Ds
GpaHuiin  [223] |Pagin [226] | [227] AKTHHIN |[267] Pe3epdopain| [268] Oy6Hin | 2711 cueoprin| [270] Bopin | [269] Facin |[278] MaiTHepin| [JapmwTagTiv
7 [Rn]7s* [Rn]7s? [Rn]6d*7s? [Rn]5f*6d?7s? [Rn]5f**6d°7s” [Rn]5f*6d*7s? [Rn]5f**6d°7s” [Rn]5f**6d°7s” [Rn]5f**6d’7s? [281]
111 Rg|112 Cn 113|FI 114 115|Lv 116 117|Uuo0 118
[282] PeHTreHii| [285] KonepHuLin ®dnepoBin [289] JNliBepmopii [293] YHYHOKTIN [294]
Biwi oxchan E-O EO E>O3 EO»> E->Os EO3 E->O7 EO4
3 Tiaporenom EHg EH3 HoE HE
|58 Cel59 Pr{eo Nd|er Pm{e62 Sm|e3 Eu|64 Gd 65 Th|jee Dyl67 Holes Erl69 Tm|70 Yb|71 Lu
*JlaHTaHOIAM | 140,12 af'sd?| 140,008 4f°5d° | 144,24 4f'sd®| [145]  41°5d°| 150,4  41°5d°| 151,96 4f'5d°| 157,25 4f'5dt| 158,925 4f°5d°| 162,50 4f%d°| 164,93 4f'5d°| 167,26 4f°5d°| 168,93 4°5d°| 173,04 4r*5d°| 174,97 454’
Liepin Mpa3zeoaum Heoaum MpomerTin Camapin €Bponin Fagoniuin Tep6in Oucnposin Tonbmin EpGin| Tynin ITepGin NMoteuin
|90 Thjo1 Paj92 U993 Np|94 Pu/9s5 Am{9e Cm|97 Bkj9gs Cf|99 Es|100 Fm{104 Md|102 No| 103 Lr
*FRAKTUHOIAN | 232,038 51%d?| 231,036 5r26d" | 238,029 56| [237]  5f'ed’| [244] 5f%d°| [243] 5fed’| [247] sfled: | [247]  5fedt| [251] 5f%d°| [252] sfed®| [257] 5f%dY [258]  sf%d?| [259] 5f%6d?| [266] 5fi‘ed!
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LLIaHOBHI AeB’ATUKNACHUKU!

Ha yporax ximii y 8 kyaci Bu gisHajgucsa 6araTo HOBOTO i I[iKaBo-
ro mpo XimiuHi eJeMeHTU Ta pisHi pewoBmHU. BaMm crajio Bigomo,
110 B XiMmil mopiIiii peuoBUH OI[iHIOIOTH 3a KiJIBKiCTIO aTOMiB, MoOJIe-
KYJI, IOHiB, AKi B HUX MicTATbCcA. UnUTalouM MiAPYYHUK i BUKOHYIOUM
IOCJHigW, BM BUBUMJM BJACTHUBOCTI ¥ cmocobm go0yBaHHS HaM-
BaXKJUBIIINX HEOPTAHIUHUX CHOJIYK — OKCHUJIB, OCHOB, KHCJIOT,
amM(pOoTepHUX TiIPOKCUIIB, COJIEH.

Temnep Bu 3HaeTe, AK OyJIO BiIKPUTO HepPioAWYHUNA 3aKOH —
OCHOBHHUI 3aKOH Ximii, IO BCTAHOBJIIOE 3aJIEKHICTh XiMiuHOTO
XapakTepy eJIeMeHTiB, BJIAaCTHUBOCTEH IXHiX IIPOCTHUX i CKJIaZHUX
PEeYOBUH Biji 3apAAiB Aep aTOMiB.

Yci peuoBUHU iCHYIOTH 3aBOSAKM TOMY, IO aTOMM, MOJIEKYJIH,
WOHM 3IaTHI cIoJIydaTHCa OgHE 3 ONHUM. TaKy B3a€MOIil0 YaCcTH-
HOK Ha3WBAIOTh XiMiuHUM 3B’sI3KOM. 3HAOUW OYJZOBY PEUOBUHU,
MOJKHA ITPOTHO3YBATHU 11 BJIACTHUBOCTI.

¥V 9 KJraci npooBKYBaTUMETHCS Ballle O3HANOMJIEHHS 3 OCHOBA-
mu ximii. Bu gmoBimaeTeca mpo Ipoliecu, sSKi BimOyBaioTbhCs Y
BOIHUX PO3UYMHAX Pi3HUX PEUOBUH, TUIIM XiMiUHUX peakIriii i 0cob-
JUBOCTI IX mepebiry, a TaKOK PO HAaWBaKJIUBIII opraHiuHi cmo-
JAYKU, y TOMY YHCJIi ¥ Ti, III0 MiCTATHCA B POCJIMHAX, TBapWMHAX i
opraHismi JrooguHK. YHeBHeHi, 1o HOBiI ximiumi mocaizu OyayThb
JIJISI Bac IidHABAJbHUMMU i I[IKaBUMMU.

Ax kopucmyeamucsa nidpyuHukrom

PobGora 3 migpyunukom Oye e(DeKTUBHIIIIOI, SKIIO 3HATHU 1 PO3Y-
MiTH HOT0 CTPYKTYPY.

Ha mouaTky KoxHOrOo maparpada BKasaHO, IKe 3HAUEHHS MAae
IJId Bac BUKJIAIeHWI HaBUAJBHUI MaTepiaJ, a B KiHIli maparpadgis
copMysIbOBaHO BUCHOBKU. TeKcCT, BigMiueHU# 3/1iBa BEePTUKAJIbL-
HOIO KOJILOPOBOIO JIiHi€I0, TPU3HAUEHUH /IS TUX, XTO 0aKae pos-
MIUPUTU ¥ moranbuTHu cBOi 3HAHHA 3 Ximii. logaTkoBy iHdopma-
Imifo i mikaBi paxTu BMimnieHo Ha mosax. OCHOBHI BUBHAUEHHS BUIi-
JI€HO KOJILOPOM, a HOBi TepMiHM, Ba:KJIMBiI TBEePIKeHHs i cjoBa 3
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JIOTiYHUM HAT0J0COM — KypcuBOM. TeKCT [0 JabopaTOPHUX TOCITi-
IiB i MpakKTUYHUX POOIT ITOJaHO HA KOJIHOPOBOMY TJIi.

ITicia KosxkHOTO maparpada HaBeoeHO 3aBIaHHsA, BIIPABU i 3a1a-
yi pisHUX THUHOIB; BOHM PO3MIIIeHi IIepeBa’KHO 3a 3POCTAHHAM
CKJIAIHOCTI.

Y KiHNOi migpyyHMKa MicTATBHCA BiANOBiAiI Mo AeaKuxX 3amad i
BIIPaB, CIOBHUK OCHOBHUX TEPMiHiB, a TAK0K IPeIMETHUNA OKaMK-
ynk. BiH gomomoske HIBUAKO 3HAWTH CTOPIHKY IIiAPYYHUKA, HaA
AKiHA izeThCcsl PO MEeBHUM TEPMiH, PEUOBHHY, siBUIIE TOIo. Kpim
TOTO0, IJISI THUX, XTO I[IKABUTHLCSA XiMi€lo, HaBeJeHO CIIMCOK Bigmo-
BimHOI iTepaTypu i Ha3BU iHTEepPHET-CANTIB.

Baoymimea po6oTa 3 mipyYHUKOM JOIIOMOMKE BaM TJIMOIIe yCBi-
IOMUTHU 3B A3KH MiK CKJIaZOM, OyZOBOIO i BJIACTHUBOCTSMU PEUO-
BUH, HABUUTHUCA TPOTHO3YBATH U MOSCHIOBATU XiMiuHI mepeTBO-
pEeHH4.

ITidzomoeéka i 6uKOHAHHA XiMIYH0O20 eKcnepumenmy

Sk 1 pamime, BM BUKOHYBaTUMeETe PisHi mocaimm Ha ypokax
ximii, a TaKOK yaoMa, OTPUMAaBIIH J03BiJ 6aThKiB.

Haranyewmo, 1110 10 IpaKTUYHUX POOIT CJIi roTyBaTHCs 3a3mae-
rigp i mocuTh perenbHO. BapiaHT mpakTuuHOi po6OTH i 3aBHAaHHSI,
AKi BaM MOTPiOHO BUKOHATH, BKAYKe BUNTEIb.

ITpu spificHeHHi XiMiYHOrO eKCIIEePUMEHTY IYysKe BaKJIUBO 3aHO-
TOBYBAaTH Bci mii Ta cmocTepekeHHsaA. HamarafiTech 3aB:K 11 3HAUTU
HOsICHEeHHs Ho0aueHOMY IIiJ uac JocaimiB i 3poduTu BimmoBimHi
BUCHOBKHU. ¥ 9 KJaci B TaKOK MOBUHHI JOTPUMYBATHCS IPABUIJI
poboTu i 6esnmeru i yac BUKOHAHHSA XiMiUHUX JOCJIiIiB.

Ximig — Baxomjaiooua HaykKa. Bu BiKe mepeKoHaJucd, IO
BUBYATHU il HEOOXiAHO AJiA TOTO, 100 PO3YyMiTH, AK MOOYIOBAHUI
HaBKOJMUIIHINA CBiT, 3a AKMMU 3aKOHAMU BiH PO3BUBAETHCS, 100
BUKOPUCTOBYBATHU Pi3HI peYOBHHU, He 3aBAAIOYU IIKOAUW cO0i, He
PYHHYIOUM IPUPOAY, a obepiraioum i MpUMHOMKYIOUH ii baraTcTsa.

Baskaemo Bam ycmixiB y HaBUaHHi.

Asmopu
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po3aia

Bona. Po3unnau

KoxHuit iz Bac, mMoOUyBIIU CJIOBO «PO3UUH»,
mepenyciM ysBJIs€ IIP0O30Py PiguHy — 0e30apBHY
Y1 KOJBOPOBY, & TAKOIK 3TaJly€ IIPO BOAY, AKa €
KOMIIOHEHTOM 0araThb0X PO3YMHIB.

Yomy Boma posuuHse nesaxi peuoBuHu? Yu
icHye 3B’ 30K MiK 34aTHICTIO PEUOBUHU PO3UNHSA-
Trca Ta ii 6ymosoro? Illo BigOyBaeThCcs Ipu yTBO-
peuHi po3unny? Bignmosiai Ha mi Ta ixmi sanuTaH-
Hf BU 3HaWETe, YBAXKHO IIPOYUTABIIIYN ITaparpadu
mepIoro po3niny migpyunuka. IisHaerecs i mpo
Te, AKi YaCTUHKU MiCTATHLCA B PO3UMHAX OCHOB,
KHCJIOT, COJIeli, 3pO3yMie€Te CyTh XiMiUHUX peakr-
Ii#l MiK POSUMHEHNMU PEeUYOBUHAMU.

CymiLli pe4oBUH. PO34nHHU

Martepian naparpada gonomMoxxe Bam:

» npuragatv BiAOMOCTI NPO Pi3Hi BUAM CyMmilLEN;
> 3'AcyBaTH, SIKi PO3YMHU HA3MBaAIOTb KONOIAHUMMU.

Cymimri pewoBun. Illo cminbHOTO B mOBiTPA,
MOPCHKOI Boau, Ha(TH, TPaHITy, MOJIOKA, I0OBe-
JipHOro crmaaBy, 3yoHoi mactu? Ile — cywmimri
DPEYOBUH.
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Bu 3maeTe, 1110 cyminri 6yBaOTh OGHOPIAHUMY
i HeomHOPiTHUMU.

VY HeomHopigHill cywmiimi MoyKHa mobauUTH
HEe030POEHUM OKOM UM 3a JOIIOMOT'0I0 MiKPOCKOIa
yacToOuKM abo KpameabKU PEeUYOBUH, MyXUPILi
ragis. Konu HammBaeMo y CKJSHKY Ta30BaHUI
HAITill Y1 TOJaeEMO Y BOLY PiOKME mpabHuii 3acio
IPY iHTEeHCUBHOMY TI€PEMIIllyBaHHi, YTBOPIOETh-
cda nina. lle — HeogHOpiAHA cyMilll ra3y i piguHu.
ITimomacT TaKoK € IMiHOI0; OCHOBY IIHOT'O MaTepPi-
aJIly CTAaHOBUTH TBepPa PeUOBUHA, B AKill MiCTATH-
ca OynpOamku ragdy. MoJsioko, MaiioHe3, KocMe-
TUYHI KpeM1 — HEeOJHOPiAHi cyMiIlli, roJJOBHUMH
KOMIIOHEHTAMU AKHWX € pigumHu (Boma i pimki
JKUPH), I110 He PO3BUMHAIOTHCA OAHA B onHi. Taki
CyMillli Ha3MBAIOThL emyavciamu. Pinuna 3 modpe
mepeMilaHol0 HEPO3UYMHHOI ¥ TOoApPiOHeHOIo
TBEePA0I0 PEYOBMHOIO — Iie cycnernsisa. Cycnensida-
MU € CYMIiIlli BOAU 3 IMMOPOIIIKOM Kpeliau, 60pOI-
HOM, TJIMHOIO, eAKi JIiKapchKi mpemapaTu.

P fIxi mepeBaru, Ha Balll IOIVIAL, Ma€ IiHOOETOH
AK OymiBesJbHUI MaTepiasl MOPiBHAHO 3i «3BU-
yallHUM» 6eTOHOM ?

Poszuuan. ¥V Oyab-AKi#l omHOpigHii cymimri
piBHOMipHO posmogiseHi HalAPiOHImIII YacTHHKYT
KOMIIOHEHTIiB — aTOMH, MOJIEKYJIU, HOHU.

OpHopingHi cyminri pe4oBUH HA3UBAIOTh PO3IHUHAMU.

Pozuunan 6yBarTh He JIUllle PIAKUMU, a 1 TBEP-
auMu i ragysatumu (Magi. 1).

OpuH i3 KOMIIOHEHTIB PO3UMHY Ha3WBAIOTH PO3-
YUHHUKOM, 1HIII — PO3YUHEHUMU PEHOBUHAMU. 3a
POSUMHHUWK MPUINMAIOTh PEUYOBUHY, AKa epedyBae
B TAKOMY 2K arperaTHOMY CTaHi, IIT0 I PO3YMH.

P HaspiTh pPOSUMHHUK i PO3UYMHEHY PEUYOBUHY
B TAaKMX OJHOPIAHMX CyMiIllax: a) BOSHOMY
po3uMHi IMyKPy; 0) HomHiT HACTOAHIIi; B) XJIO-
PUAHIN KUCIOTI.
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Man. 1.
Po3uunHuM
(oaHOPIgHI )
cyMmiLui):

a — BOAHUM
PO34UH coni
FeCls;

6 — noBiTpsa a
B CKSHIN
nocyauHi;

B — cnnaB Miai B
1 anoMmiHito

SKImo arperaTHUil cTaH yCiX PEYOBUH, IO
YTBOPUJIU PO3UYUH, OMHAKOBUM, TO POSUNHHUKOM
BBAYKAIOTh PEUOBHHY, Maca sAKOI HamoOijgbIma.
IIToxo posumHiB, AKiI MicTATH BOAY, iCHYE Tpagm-
Iis came il HA3WBATU POBYMHHUKOM.

Boma posummse 6araTto pedyoBUH; Ile — HaM-
Kpaluii pOSYNHHUK.

PospisudawTs KoOHYyermposani Ta po3baseHi
po3uunu. Y po30aBJIeHOMY PO3UUHI MiCTHUTBHCA
3HAUHO OiJbIlle PO3UMHHWKA, HiK PO3YMHEHOI
PEYOBUWHU, a B KOHIIEHTPOBAHOMY — HaBIIaKWU.

BaactuBocTi posunHy BigpisHAIOTHCA BijJ BIac-
TUBOCTel Iioro KommnoHeHTiB. Hampukian, Bom-
HUU PO3YMH KYXOHHOI COJIi 3aMep3ae 3a TeMIiepa-
Typu, HH:KUO1 Big 0 °C, 3akumae 3a TemMmoepary-
pu, axa mepesuirnye 100 °C, i, Ha Bigminy Bifg
BOJM i KpuCTaJIiB HATPill XJI0pUAY, JOOPE IIPOBO-
IUTh €JIeKTPUUHUN CTPYM.

Koxo6igui posuunn. BogHi posunHm KpoxXMasio
i HaTpil XJIOPUAY B0BHI HiUMM He BiPi3HAIOTHCA
OIUH Bim omHoro; BoHu 06e30apBHI i IIPo3opi.
OpmHaK SKIIO Ha KOKHUM PO3YMH CIIPAMYBATHU IIPO-
MiHB CBiTJIa, TO MOr0 «IILJIAX» MOYKHA II00AYUTU
JIUIIe B PO3UMHI Kpoxmaiio (mau. 2). CBiTyio pos-
CiIOIOTH Ay:Ke BEeJIUKi MOJIEKYJIU I[i€el PeUYOBUHU;
KOKHA 3 HUX MiCTHTh THCSUi CIIOTyYeHIX aToMiB'.
IToniGHe sABUIITE CIIOCTEPITAETHCS IIPU ITPOX O KEH-
Hi COHAYHMX MOPOMEHIB Kpish Tymam (maJ. 3)

! TIpo kpoxmaus iTmMeThCa B § 32.
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Man. 2. Man. 3.

[Mpoxoa»KeHHa npoMeHs COHSI4YHI NPOMEHi
CBiT/1a KpPi3b PO34MH B Nici
KpoxmaJnio

abo sammieHe IOBIiTpsA. ¥ IepIIOMY BHUIIAAKY
cBiTJIO BifmOmBaOThL APiOHI KpalJMHKHU BOIU, Y
IPYTOMY — YaCTOYKM HUJIY.
Posunnu, aKi MicTATH BeJIMKI YaCTUHKY PO3YM-
HEHNX PEUYOBHWH, CKYIIUeHHSA 6araTboxX aTOMiB UM
MOJIEKYJI, Ha3WUBAIOTh KOJOIOHUMU, a Ti, B SAKUX
nepe0yBalOTh HAWAPIOHIII YACTUHKY PEUYOBUH —
OKpeMi aToMu, MOJEeKYJIN, HOHU, — iICMUHHUMU.
LlikaBo 3HaTH Po3Mmipu 4acTMHOK PO3YMHEHUX PEYOBUH Y
Poawmip KOJIOITHUX PO3UYMHAX CTAHOBJIATL Big 1 1o 100 HM
MOJIeK YL (1 BMm = 10"° M), Tozi AK B iCTUHHNX PO3UMHAX He
](3)(,)5;11;1. MePeBUIYIOTh 1 HM.
Kosoigui po3umHM AOCUTH CTiHKi; YacTuH-
KM PO3UMHEHWX PEUOBMH Yy HUX HE OCiTarmoTh
IpOTATOM TpuBajoro uacy. OmHa i3 mpuuumH
IIbOTO — HAABHICTH HA iXHIA NTOBEPXHi OIHO-
HMeHHUX eJIeKTPUYHUX 3aPAIiB (TOMY YaCTUHKU
BIAIIITOBXYIOTHCS OMHA Bi OOHOI i He «3amMma-
I0ThCsA»). BUKJIMKATH OCAIKEeHHS YaCTHUHOK
MOJKHA HAarpiBaHHSIM KOJIOIZHOTO PO3UUHY abo
PO3BUYMHEHHAM Yy HbOMY OyAb-aKOl coJi (Hampwu-
KJIag, HaTpill XJIopumy).
Komoigui posumumM Ay:ke MOIINPEHi B KUBii
npuponi. Cepen HMX — KpOB, ILJIadMa KpPOBIi,
MiKKJITUHHI piAUHNI, COKM POCJUH TOIIO.
3araysibHa HayKOBa Ha3Ba HEOJHOPiAHUX Cy-
Mimie#r i KoJoigHUX PO3UUHIB — ducnepcHi
cucmemu.
3HaueHHs po3uuHiB. PisHi peuoBmHU, pos3uu-
HSIOYNCHh Y BOAi PiUOK, MOPiB, OKeaHiB, «IOIOPO-
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JKYIOTH» ILJIAHETOI0, 0epyTh ydacTh y XiMiuHMX
pPeakIiax 3 yTBOPeHHAM MiHepaJiB, KOMIIOHEH-
TiB r'pyHTy. PO3umMHUM HaAXOOATH y POCIUHU
yepe3 KOPiHHA 1 JmCTA, a B OPra”HidaMu TBapwH i
JIOOVHA — Pa30M i3 XapyoBUMHU HPOAYKTaAMWU,
mocravarmuy HeoOXigHi eJeMeHTH.

Ximiuni peakirii B :kuBUX opraHismax Big0Oysa-
IOThCA JUIIEe Yy BOAHUX PO3UMHAX (IepeBakHO
KoJloimHmx). ¥ mpollecaxX TpaBJeHHA 0epyTh
yJacTh CJIWHA, MIIYHKOBUH CiK, KoBY. Pasom i3
cevero i mOTOM 3 OpPraHidMy BUBOAATHCA IIPOAYKTHI
SKUTTENIATBHOCT, a iHOM1 ¥ TOKCUYHI PEUYOBUHMU.

Boga, axy mu mm’emMo, HacOpaB/i € AysKe Pos-
0aBJieHMM PO3UYMHOM. ¥ Hill posumHeHi MaJi
KiTBKOCTi Pi3HMX peuoBMH', AKi HaJalOTh BOAL
Jenb BiJUyTHOI'O CMaKy. 3a HasgABHOCTi B IPUPO/I-
Hill BOAi ImEeBHUX PEUYOBHMH i HOHIB BOHA MOKe
MaTH JIIKyBaJbHi BJIACTUBOCTi, BiJHOBJIIOBATU
conboBHUIl OasaHc B opramismi. Barato pigrmx
JIiKiB € BOTHIMY PO3UYMHAMMU.

+KuBi icTroTu 1MxarmTh KMCHEM, 110 BXOAUTD 10
CKJIaly TOBITPA — HIPUPOAHOTO Ta30BOTO PO3-
yuHy. JIKOM MU IUXaJu YNCTUM KUCHEM, TO IIPO-
Iecu OKMCHEHHs B opraHismi BimOysaamcs 6
IysKe iHTEHCHWBHO, a I[bOI'0 HAIll OpraHi3M He
BUTPUMAB Ou.

Bes Bogu, BogHUX PO3UYMHIB HEe MOMKYTH IIpa-
IMI0BATU MeTaJdypriiiHi Ta ximiuHi 3aBomm, mmin-
TIIPUEMCTBA JIETKOI Ta Xap4yoBOl IPOMMCJIOBOCTI,
00yTOBOT0 O0CJIYTIOBYBAaHHS, MEIMUYHI YCTAHOBH.

CyMminri peuoBuH GyBarOTh OHOPITHNMHY Wi HEOI-
HopigauMu. B omHOpigHNX cymimax, a60 po3unHax,
piBHOMipHO po3mopisieHi Misk co00r0 aTomMu, MoJie-
KYyJIY Y4 IOHU PEYOBUH.

! TIutu numie umeTy (AUCTUILOBAHY) BOAY He MOMKHA, OCKLNIBKM opra-
HiBM He OTpUMyBaTHUMe HeOOXifHi eJleMeHTH! B JOCTATHill KiJbKOCTi i1 3
HBOTO OYAYTH «BUMHUBATUCS» MOTPiOHI peYOBUHMU.
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Komoimui posuuHu BigpisHAOTHCA Big icTUH-
HUX PO3YMHIB THUM, IO MIiCTATHh OyKe BeJHKi
MOJIEKYyJIH a00 CKym4eHHS YaCTHUHOK PO3UYMHEHOI
PeYOBUHH.

Boma B mpupopi po3umHse pi3HiI peyoBUMHH i
Mepepos3Mnoaiasge X Ha MIAaHeTi. 3a yJ4acTIO BOTHUX
po3uuHiB BigOyBaroThcA Oiogoriuni mpomecu B
opraHizmMax. Po3unHM IIHPOKO BUKOPHUCTOBYIOTH y
TEeXHOJIOTIiYHUX Mpolecax, MeIUI[UHI, iHIIUX Trajy-
34X JIOICHKOL TifAJIbHOCTI.

?

1. YuMm pi3HATLCS PO3YMHM | HEOAHOPIAHI CYyMilli PeYOBUH?

2. 41 MOXHa CTBEPAXKYBaTW, WO COKWM MOMYHWUL, YOPHOI CMOPOAUHU €
PO34MHAMM i MiCTATb KiflbKa PO34YMHEHUX PEYOBMH? BignoBiab aprymeH-
TyuTe.

3. AKi YaCTUHKM MIiCTATbCS Y BOAHOMY PO34MHI KyXOHHOI coni?

4. Po34mH, Wwo cKknagaetbes 3i 100 r etunosoro cnupty i 30 r BoAM, OAMH
y4eHb Ha3BaB KOHLEHTPOBaHUM, a iHWWK — po36aBlieHUM. AKy piauHy
KOXHWM y4eHb BBaXaB PO34YMHHUKOM?

5. Y nBOX CKNITHKax 6€3 eTUKETOK MICTATbCA BOJa i BOAHWUI PO3YMUH KYXOH-
HOI coni. K eKcnepuMeHTabHO PO3PI3HUTH LI pianHKM 6e3 3acTocyBaH-
HS1 iHLIKMX pe4yoBMH abo PO34YUHIB?

6. AKi po34YMHM Ha3MBalOTb KOJMOIAHMMMU? YMM BOHM BiApi3HAOTbCH Bif
iCTUHHWUX PO3YUHIB?

7.Mpo Wo cBig4YnTL BIACYTHICTE BUOAMMOIO LWAAXY MPOXOMXKEHHSA CBiTha
Kpi3b BOJHI PO34YMHM [MIIOKO3M, HATpIK rigpokenay?

8. HaBefiTb NpMKiaam 3acTocyBaHHA PO34YMHIB Y NOGYTI.

\

AOMALLHIM EKCMEPUMEHT
BUrotoBneHHs KONOIAHUX PO3UYUHIB

1. BUroToBeHHs KOMIOIAHOMO PO34MHY KpOoXMaslio™.
MoMicTiTb y CKNSHKY 1/2 4aiHOi NOXKKM Kpoxmarnto, goaante 50 mn
XONOAHOT BOAM i MepemillanTe cymitl. /

-

! Komoiguuit po3uMH MOKHA BUTOTOBUTH i3 IIITEHUYHOTO a60 PUCOBOTO
GOpoIITIHa, 3MEJIEHOTO TOPOXY.
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(HanMHTe B HEBEJIMKY NOCcyaAnHY Npruban3Ho 200 ma BOAM i Hal’pWITeﬂ,\O
KUNiHHA. Tpn nepemillyBaHHi 06epeXHO BMBaAWUTE B KWUMIGYY BOay
CyMill BOAM 3 Kpoxmanem. YTBOPIOBATUMETbCS KOMOIAHWUMA PO3YMH.
TiNbKKW-HO BiH 3aKUMNUTb, MPUMUHITL HArpiBaHHSA | 3anMLTE PO34YMUH OXOJ10-
KyBaTUcs.

CnpsimynTe NpoMiHb CBiTNa Bif NixTapuKa Ha BUrOTOBIEHUN PO3YMH.
LLlo cnoctepiraete?

3’cyinTe, YM BUAINSTUMETLCA KPpOXMasb i3 KOMOIAHOro PO34YMHY Npu
[JoAaBaHHI KOHLLEHTPOBAHOIO PO3YUHY KyXOHHOI coni. s Luboro pos-
YUHITb YalHy NOXKKY coni y 50 M1 BOAM | BANNTE LEN PO3YMH Yy KOMOoia-
HUIA PO3YMH Kpoxmarto. AKi 3MiHW BibyBatoTbCs B PiAMHI NpOTArom 5—
15 xB.?

2. lMpurotyBaHHs KUCEIO Ta SArHOIo XKene.

3MillanTe y CKASHLI CTOMIOBY NOXKY Kpoxmanto i 200 M xonogHoi
BOAM.

Y nocyavHy Hanunte 2 1 BOAW, 3aKUN'aTiThb i, fo6aBTe 9roam i LyKop
(3a cMakom). Mpr6AN3HO Yepes 15 XB. y Kuniauy cymiw® noyHiTe goaa-
BaTU Mpu NepemillyBaHHi cyMill BoAM 3 KpoxmaneM. MpoKun’aTiTb Npuro-
TOBJIEHWUN KKUCiNb NpoTaroMm 3—5 XB.

fArigHe ene roTyloTb Tak caMo, 9K i KUCiNb, ane 6epyTb GifblUe KPOX-
Manto. [licnga NpuNUMHEHHs HarpiBaHHA Xene oapasy po3fnBatoTb Y
QDDMM i 3anunwaloTb 3acTUraTi NpPU KiMHaTHIn Temnepartypi. /

byaoBa monekynu Boaum.
MoHATTA Npo BOAHEBUN
3B’130K

Martepian naparpada gonomMoxxe Bam:

> 3'AcyBaTu GyL0BY MOJIEKYIN BOAM,
» 3P03YMITU CYTb BOAHEBOMO 3B’A3KY.

BynoBa mogerymau. Ximiuna ¢opmyJia Bogu
H,0 Bigoma ko:xHOMY 3 Bac. Ile — mosekyiapHa

! PiguHy MOXHa BiOKDPeMUTH Bif ATiz.
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peuoBuHa. EnextporHa i rpadiuma dopmynan
MOJIEKYJIV BOIAU

H:0: H—O|
H H
BKAa3yIOTh Ha Te, 110 Ba aToMu ['iIporeHy cmoJry-

qui 3 aToOMOM OKCI/IPeHy IIPOCTHUM KOBaJEHTHHUM
3B A3KOM.

P fxuii 38’ A30K HA3MBAIOTh KOBAJIeHTHUM? fKa
0COOJIMBiCTh €JeKTPOHHOI OyZOBH aToMa Ja€
3MOTY HOMY YyTBOPIOBATM TaKWil 3B A30K 3
iHIIIEM aTromom?

3BepHeMO yBary Ha O0ymoBy aTtomiB I'igporeny
ta Okcureny (iXHi eJeKTpoHHiI (QopMyau BU
CKJIamanu y 8 Kjaci):

2p
2
H 1s%; 13; g0 15%25%2p*; 13

KoxHUii 38’ 130K y MOJIEKYJIi BOAY YTBOPEHU
s-eJeKTpoHOM aTtoMma limporeny i p-ereKTpoHOM
aroma Okcureny. [IBa p-enexktponu aroma OKcu-
reHy, ki 6epyTh yuacTh y IIUX 3B’A3Kax, € He-
cmapeHUMU i Tepe0yBaioTh y PidHUX opOiTamax.
Ockinbku p-opbiTasi 30pieHTOBaHI HepUIEHIUKY-
JIAPDHO OJNHA O ONHOI, TO MoJeKy.ra 600U Mae
Kymosy 6ydosy'. lllonpasaa, KyT MiX IPAMAMH,
110 3’ € JHYIOTh IleHTpu aToMiB I'inporeny i Oxkcu-
reHy, craHoBuTh He 90°, a 104,5°:

0
H ¢ HM
I 104,5°

Ha manoHKy 4 300paskeHo IBi Moze i MoeKy-
Jau Boam. Y KYyJeCTep:KHeBil Monesi crTep:kHI
iMiTyIOTh KOBaJIEHTHUI 3B’SI30K MiK aToMamMu

! Take moscHeHHA 6yﬂ;OBI/I MOJIEKYJIN BOJAU € CIIPOIIIEHNM.
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Man. 4.
Mogpeni
MOJIEKYIN BOAM:

a — Kyne- J

CTEePIKHEBA;

6 — macwrabHa. a 6
Bini Kynbkn —

atomu ligporexy, . . )
4YepBOHi — Tigporeny Ta OKcureny, a B MaciuTadHiii Mmomei

atomn OKcureHy JIOTPUMAHO CIIiBBiTHOIIEHHS PO3MipiB IIUX aTO-
MiB i MOJIEKyJIM BOIH.

Ockinbku OKCUTEH eJIeKTPOHEeraTUBHIMINT 3a
Tigporen, criyibHI eJIeKTPOHHI ITapu B MOJIEKYJIi
Boau 3MimneHi Bixg artomiB I'imporeny mo atoma
Oxcureny; 3’130k O—H e monspuum. Ha aTomi
Oxkcureny 3ocepel:KeHUl HeBEJIUKUIN HeraTUB-
HUH 3apsam, a Ha KOMKHOMY 3 1BOX aToMiB I'izpo-

reHy — HO3UTUBHUI:

8

6+7’ ‘\64—
H H 0<6<1 (6=0,17)
Mounexryna Bogu 3 60Ky atroma OKCUTreny 3apsmKe-
Ha HeraTUBHO, a 3 TPOTUJIE’KHOTO OOKY, e mepedy-
BaioTh aromu l'igporeny, — mosutuBHO. Tarky mo-
JIeKyJly Ha3UBaIOTh IOJIAPHOIO; BOHA € AUIOJIeM’,
TOGTO Ma€ [Ba PiSHOMMEHHO 3apAmsKeHi morocH. 11
YMOBHO 300pasKaioTh €JIICOM 3i BIIMCAHUMU 3HAa-
KaMu «+» i «—» 0e3 3a3HAUEHHS BEJINUNH 3apATiB:

+

ITonapHicTs MOJIEKYJIN BOAYM iCTOTHO BILJIMBA€E
Ha BJIACTUBOCTI i€l peYOBUHUA.
BogHeBuii 3B’A30K. MOJeKyJIU-TUIIONI BOAU

MOXXYTh NPUTATYBaTUCA OTHA OO OMHOI, a came
5+ 25—
arom H opuiel monexkynmu — mo aroma O iHrmoi.

Kpim Toro, 10 mO3UTHMBHO 3apAAKEeHOTO aToMa
Timporeny mpuTATryOTHCA TaKOXK «HeIomiue-
Hi» enxekTpoHHiI mapm aroma OKcureny iuimoi
MOJIEKYJIU BOJMU.

! Tepmin moxozuTs Bif rpenbskoro npedikca di(s) — aBiui i caosa po-
los — moutroc.
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EnexTpocTaTHYHy B3a€EMOiI0 MiK MOJIEKyJIaMHu 3a ydac-
T10 aToMiB I'iTporeny Ha3uBaIOTH 600HEGUM 36’ A3KOM.

BoaueBuii 38’ 130K MPUNHATO TO3HAYATH TPHO-
ma Kpankamu: H - -+ O. Ileii 3B’ 130K 3HaUHO cJiabd-
i 3a KoBaseHTHHUI. O00B’sI3K0Ba yMOBa HOT0
YTBOpPEHHS — HAaSABHICTh Yy MOJEKYJi aToma
Tigporeny, cmosyueHOTO 3 aTOMOM OiJIBIII eJIeK-
TpoHeraTuBHOTrO esnemenTa (Piyopy, Oxcureny,
Hitporeny).

Bopuesi 3B’ s13KH iCHYIOTH Y BOJIi, HEOPraHiuUHUX
KHcJoTaxX, eTusoBomy crupti (§ 26), rainmepuHi
(§ 27), omroriit kucyaori (§ 28), 6iMKax, a TAKOK
Mi’K MOJIEKYJaMU IIUX PEYOBUH i BOgUW B PO3UU-
Hax. I[llomuTi yacTrHA BOJHEBUX 3B’ SA3KiB PYHHY-
€ThCs, ajie BOAHOUAC YTBOPIOIOTHCSA HOBI 3B’ ABKH.

VY Bomi KOKHA MOJIEKYJIa CIOJyUYeHa BOTHEBU-
MU 3B’A3KaMU i3 HOTUPMA iHITUMHU MOJIEKYJIaMU
(man. 5); muM 3yMOBJeHa XapaKTepHa (Qopma
CHisKMHOK (MaJI. 6).

¢ @

Man. 5. Man. 6.
BopaHeBi 3B'A3KMK CHiXKUHKa
MiXX MOJIeKylaMu BOagu

Moaekyia BOOM MiCTHUTh KOBAJEHTHI MOJSAPHI
3B’ a3ku O—H, mae KyToBy (hopmy i € mosnsapuoro. Ha
Ko:xkHOMY aTomi I'izporeHy MoJjieKyJum BOgH 30ce-
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peaskeHUl HeBeJIUKHI TO3UTHUBHHUI 3apAn, a Ha
aTtomi OKcureHy — HeBeJUKUIl HeTaTUBHUN 3apsd.

MoJseKyau BOOM NPHUTATYIOTHCA OJHA OO0 OTHOL
BHACJITOK eJIeKTPOCTATHYHOI B3a€EMOil MixK aTo-
mamu ligporeny it OKcHureHy pisHHX MOJIEKYJI.
Taky B3a€MOmi0 Ha3UBAIOTh BOTHEBUM 3B’ A3KOM.
BogHeBi 3B’A3KM TAKOMK iCHYIOTH Y KMCJIOTaX, Je-
SIKUX OPTaHIYHUX CIIOJIYKaX.

9. MNOoSACHITb, YOMY MOMIEKY/Ia BOAN MA€E KyTOBY GOpMY.

10. FKi BiAMIHHOCTI MiX KyNneCTEPKHEBOIO | MacLITabHO MOAENAMN MOJ1e-
Kynn?

11. o Take BoaHEBMK 3B’A30K? 3aBASKM YOMY BiH YTBOPKETbCS MiXK
YaCTUHKamMun?

12. O64UCNiTb KiNbKicTb aToMiB lNigporeHy n atomiB OKcureHy B 1 Mr Boau.

13. dentepin D — npupogHui Hyknig ligporeny. A4po atoma Lboro HyKi-
[Ja CKNajaeTbCcAd 3 O4HOro MNpoToHa W OLHOro HenTpoHa. 3HandiTb
MacoBY 4acTKy [leiTepilo y TaK 3BaHil BaxKin Bogi D,0.

14. O64uncnitb Macy monekynu H,0 y rpamax.

15. MoneKynu 9Kux Crosiyk MatoTb eIeKTPOHHI GopMySn, WO € Nodi6GHUMMU
[10 eNIeKTPOHHOI GOPMYIN MONEKYNU BOAN?

3 YTBOpPEHHS PO34YUHY

Martepian naparpada gonomoxke Bam:
» 3p03yMITH, L0 BiIGYBAETLCA NPU YTBOPEHHI PO3UUHY;
> MOSICHIOBATU TEMOBi eheKTH, AKi CnocTepiranTbes
ni4 Yyac PO34MHEHHS PEYOBMUH.

YTBOopeHHA po3unHy. [Ipoiiec yTBOpeHHS PO3-
YMHY € CKJIaAHUM; KpiMm (isuuyrHmx ABUN], BiH
YacTo BKJIIOUAaE ¥ XiMmiuHi.

Posriasaemo, AK BigOyBaeTbcsa PO3UMHEHHS
y Bogai ilonHOI peuwosurnu. Ilpm morpanasaaHI
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KpHCTaJa PeYOBUHU Y BOIY MOJIEKYJIN BOIU IPU-
TATYIOTHCA CBOIMU IIPOTUJIEIKHO 3aPSAIKeHUMU
YacTUHAMMU 0 KOXKHOTO HOHA, PO3MIiIlleHOro Ha
moBepxHi KpucraJsa (maja. 7). SAKmIo cunu Takoi
B3a€EMOJii ImepeBakaoTh HAJ CUJIAMU IPUTITAH-
HA MiK KaTioHaMu 1 aHioHaMW B KpHUCTAaJIi,
MOHM IIOCTYIIOBO BiJOKPEMJIIOIOTHCA OIUH Bif
OHOTO ¥ MepexonATh Y Boay. Kpucraa pos3uu-
HAEThCA. ¥ PO3UUHI, IO YTBOPUBCA, MiCTATHCSI
MOHU PO3UMHEHOI PEUOBUHU, CIOJYUYEeHi 3 MoJje-
KyJsgamu Boau. Taki yacTUHKY HA3UBAIOTH 2i0pa-

mosanumu’.
+
+
1 L . + + 4
Cla# Nai. Clg§ Na* = _J
S % ) ~ _il L — e
Naf cI- 'Nat ci- ) * = & +
} = Na* — Clia
Cl-'Nat CI-)Na*- + A + _++'+_
Naf CI- INat CI=} * ~ + 4
-  ANE
HO(T ) . ) y
rigpaToBaHui rigpaToBaHui
- 4 MoH Hatpito MOH Xnopy
+ — — MOJIeKyna-A1nosb BOAM
Man. 7. P 3o6pasiTs y 3ommurTi rizpaTosaHi KaTior Bapiio
Po34ynHeHHs P :
i i rimpokcum-ioH.
UOHHOro ﬂp A
KpucTana
y BoJi YTBOpeHHA TigpaToOBaHWX HOHIB 3YMOBJIIOE

icmyBanHsa Kpuctagoriapartis (§ 4).

PosunHeHHA MONEKYNLAPDHUX DEHO6UH Y BOJIL
MOXKe BimOyBaTucs mo-pisHomy. SIKImMo, HamIpu-
KJIaJ], MOJIEKYJIU KHUCHIO, CIIUPTY, IIYKPY, ITOTPaI-
JIAIYU y BOAY, He 3a3HAIOTH 3MiH, TO MOJIEKYJIN
XJIOPOBOAHIO, CYJb()AaTHOI KUCIOTHA PO3NAAAIOTH-
ca Ha tionu (§ 7). PosunHeHHS ByTJIEKHCJIOTO Ta3y
Y BOJIi CYIIPOBOIKYETHCA XiMiUHOIO PeaKIliero —

! Po3unHeHHS HATPill XJIOPUAY Y BOLI MOKHA IIPOiTIOCTPYBATH CXEMOIO
NaCl + (m + n)H,0 = Na* - mH,0 + Cl™ - nH,,0.
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yTBOpeHHAM KapboHatHoi KucaoTu. Illlompasaa, 3
BOJIOI0 pearye JIiMIle He3HAUHa YacTHUHa Kap-
60u(IV) okcuny.

IIporec yTBOpeHHA BOAHOT'O PO3UMHY MOKHA
OOJiINTU Ha TPU CTalii:

1. Bsaemomia YaCTUHOK PEUYOBUHU i MOJIEKY.J
BOJIU.

2. BimtoxkpeMJeHHA YaCTUHOK PeUYOBUHU (MOJIe-
KyJI, HOHiB) OfHA BiJ OQHOI ITi/l BILIMBOM MOJIEKYJI
BOJIU.

3. ludysisa peduoBUHU i BOAU, TOOTO ITPOHUK-
HEHHA YaCTUHOK OJHiel PeUOBMHU MiXK UaCTUH-
Kamu immoi (maj. 8).

Man. 8. -
Ounoysia
3a6apBneHunx
oHiB MnO4

y BOAi npu
PO34YUHEHHI Kanin
nepmaHraHaty -~

IIpu posumHeHHi rasdy y Bomai apyroi cramii
HEeMae.

s Toro mo6 TBepAa peUOBUHA POBUUHAIACS
MIBHUAIIE, 11 MOAPiOHIOIOTE, 30iAbIIYIOUN B TAKUHI
coci6 IMOBEepPXHI0 KOHTAKTy YACTUHOK PEYOBU-
HU 3 po3umHHUKOM. Kpim TOTro, po3umHeHHA
3IiMCHIOIOTH IIPU IIEPEMillTyBaHHi, a iHoAl ¥ Tpm;
HarpiBaHHi.

TenmoBuii eheKT IPU PO3YUHEHHI. ¥ TBOPEHHA
POBUMHY CYNPOBOMKYETHCA BUAIJMEHHAM abo
IOTJINHAHHAM TEILJIOTH.

BunukHeHHs TensoBoro eeKTy Iy 4ac pos-
YNHEHHS MOJYKHA HOACHUTU TaK. Biaemogia
YAaCTMHOK PEYOBMHU i MOJIEKYJ Boau (mepima
CcTalis PO3UYMHEHH:) BifOyBaeThCs 3 BUALJIEHHAM
TenaoTu. Po3’eAHAHHA MOJEKyJs abo #oHiB
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pevuoBUMHU (ApPyTa cTajis po3UYNHEHH) TOTpebye
BUTPATHU €Heprii; Ipu I[bOMY TeIlJIOTa IOTJIMHA-
eTbesda. SIKIMO Ha mepimidt cramii pPo3UMHEHHS
BUOIISEThCA OiJbIlle TeIJIOTH, HiK IIOTJIMHA-
€ThCsA Ha APYrif cramii, To PO3YMH pO3irpi-
BAa€ThCs, a AKIIO HABOAKWM — PO3YUH OXOJIO-
IKYETHCA.

3mimaBiu coupt adbo cyab(aTHy KUCJIOTY 3
BOJI0I0, MU BUSBJISEMO PO3irpiBaHHA po3uuny (y
IPYroMy BUNAAKY — IOCUTH cUJbHe). [TprmumHa
TIOJIATAE B TOMY, IO Ha APYTi#l cTamii posumHeH-
HS WX PEYOBUH IOTJIMHAETHCA MAaJO TEIJIOTH,
OCKiJIBKY MOJIEKYJIV CIIUPTY 260 KUCJIOTU IPUTA-
T'YIOTBCS OHA IO OTHOI mysKe caabo.

Po36aBneHui pPo34YUH CyNb@PaTHOi KUC/IOTHU
rotyiotb TakK. KOHLUEHTpOBaHMIi PO3YUH KUCIOTH
AonnBaroTb y Bogy (man. 9), npu4omMy noBisibHO,
HeBeJIMKUMM NopLissMHU, NOCTINHO nepemillyoym i
OXOJIOAXKYI0YMN MOCYANHY BOAOMPOBIAHOK BOAOIO.
AKwo X gogaBaTtv Bogy B KOHLEHTPOBAHY KUCJO-
Ty, TO YTBOPIOBAHUI PO3YUH MOXKEe HaBIiTb 3aKui-
TU, @ OPU3KU KUCIOTU — MNOTPanUTU Ha LUKipy 1
CMIPUYUHUTU CUJIbHI OMIKN.

Man. 9.

MpurotyBaHHSA

PO36aB/IEHOro

po3uuHy

cynbdaTHoi

KUCNOTH

IHoxi mpu yTBOPEHHI PO3YNHY BUABUTH TEILIO-

BUii e()eKT He BAAEThCA (HATIPUKJIA, TPU PO3UU-
HeHHi KyXOoHHOI coji y Boxi). HacmpaBzi BiH €,
ajie HeBHAUHUH.
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BUCHOBKMH

Y TBOpeHHS PO3YUHY — CKIATHUN (PisuKo-Ximiu-
HUii mpouec. Bid ckiaagaersea 3 KiIbKOX cTaaii, mig
yac AKUX BimOyBaeThCsAa B3a€MOisI MOJIEKYJ BOIH 3
PEYOBUHOIO, BiTOKPEMJIIEHHS YACTUHOK PEUYOBUHH
(MoeKyJ1, OHIB) OTHA BiJ OmMHOI Ta mepexim ixX y
PO3UMHHNK.

IIpu pyiinyBaHHi KpucTajaa peYOBUHM, TKA PO3YHU-
HSETHCS, TEIJIOTA MOTJIMHAECTHCA, a MPHU TigpaTairii
HOHIB 200 MOJIEKYJI PEYOBUHU TEIJIOTA BUTIIAETHC.

16. OnNnuwiTb SBULLA, SKi BiaGyBalOTbCH NPU PO3SYMHEHHI PEYOBMHU Y BO/I.
17.4Y4UM pi3HATBCHA NPOLECU PO3YMHEHHS LYKPY Yy BOAI Ta UMHKY B
XNOPUAHIN KUCNOTI?
18. Y aKoMy BMNaaKy Npu pO34MHEHHI pe4oBUHM BiaOYBaETbCS:
a) BUAINEHHSA TENNOTH;
6) NOrnMHaHHSA TennoTn?
19. Yn mae 3anexatv TeN0BUN ePeKT PO34YMHEHHS PEYOBUHM Bif ii arpe-
raTHoro ctaHy? BignoBiab aprymeHTyiTe.
20. K MOXHa AOCAITU WBUAKOrO PO3YMHEHHS TBEPAOI PEYOBUHU B PiKO-
MY PO3YUHHUKY?
21. YoMy, Ha Bally OyMKy, Mig 4Yac YTBOPEHHS BOAHOIO PO34MHY HaTpin
HiTpaTy TemnepaTtypa PiAWHW 3HUXKYETbCH, @ MPU PO3YMHEHHI HaT-
pin rigpokcuay — niagBULLYETbCA?

4 Kpuctanorigpatu

Matepian naparpada gonomoxxke Bam:

» 3'AcyBaTH, SKi CMOMYKM Ha3MBalOTb KpucTasorigpa-
Tamu;

» po3B’A3yBaTU 3a4adi, B AKMX iIeTbCS NPO KpUCTaso-
rigpatv abo ixHi PO34MHU.

Boga moxxe He nuiie po3UYMHATH PEUYOBWHU, A
¥ pearyBatu 3 HuMH. llig uac B3aemomii Bomgu
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3 NeAKUMH COJAMHU YTBOPIOIOTHCA CIOJIYKU
(TakoK — coJIi), AKi, KpiM BiATIOBimIHUX KaTiOHIB
i amiomiB, micTare mosiekyam Bomu. Ile MoXk-
Ha MiATBEPIUTH 3a MOMOMOTOI0 €KCIEePUMEHTY.
Aximo go 6ismoro mopomky kynpym(Il) cyabdary
[IoJaBaTH BOAY, TO TBEpia PeUOBMHA HaOyBaTUMe
6yiakuTHOTO KOJabopy (Masi. 10) i 3romom posum-
HuThedA. [Ipu HarpiBaHHI 700yTOr0 PO3UNHY BOLA
BUIIaPOBYBATUMETHCSA 1 uepes AKUiich yac y pigu-
Hi 3’ ABAATHCA APiOHI OJIAKUTHI KPUCTAJIH.

Man. 10.
B3aemogis
coni CuSO,
3 BOJOIO

Y umwomy gocaizi kympym(II) cynbgpar mepe-
TBODIOETHLCA Ha HOBY PEUOBHHY. Ii (popmyna —
CuSO, - 5H,0 (unraeTbcsa: KyIpyM-eCc-0-4OTUPU-
Ha-II’ATh-alll-IBa-o). TpuBiasbHa Ha3Ba CHIOJY-
K1 — MigHHIi Kymopoc!, a ximiuna — kympym(II)
cyiabdar meHTarigpar. ¥ HasBaX TaKUX pPeYO-
BUH [0 CJIOBA «TigpaT» OOHalOTh IIpedikc, II0
TIOXOJUTD BiJl TPEIIbKUX YMCJIiBHUKIB: MOHO- (1),
ou- (2), Tpu- (3), Terpa- (4), merra- (5), rekca- (6),
renta- (7), okra- (8), HoHa- (9)?, mexa- (10)i 1. &.
Kpanka B ximiuHii (hopmysti o3HaUaE, 1110 MigHUNA
Kymnopoc — 1ie cmoayka Kympym(II) cyabgary i
BOJU, 4 HEe CYMIIII ITUX PEYOBUH YU BOTHUM POSUNH
kynpyM(II) cynsdary. ¥V cooayili Ha KOXKHY Hapy
ioriB — Cu®' i SO} — npunazmae 5 MoJIeKyJI BOAH.

! CrlosryKy BUKOPHUCTOBYIOTH Y CiTbCHKOMY TOCIOAAPCTB A1 6OPOTHOM
3i mIKigHUKaMU Ta XBOPOOAMU POCJINH.
2 [Teit mpedikc MOXOAUTD BiJ JATMHCHLKOI HA3BM UMCJIA.

20

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



PiBuanHa peaxiili yTBOpeHHSA MiJHOTO KymoO-

pocy:
CuS0, + 5H,0 = CuSO0, - 5H,0.
Kynpym(II) rkynpym(II) cyabsdar
cyabdar meHTarigpar

(6e3BomHA CiITB)

Kpucraniuni pe4oBMHH, 1[0 MIiCTATH Y CBOEMY CKJATi
MOJIEKYJIM BOAM, HA3MBAIOTh Kpucmanoziopamamu.

Bigomo 6Oararo xpucragorigparis. Cepen

Kpucramorizpar ~ HUX — rinc CaSO, * 2H,0 (man. 11), 3anisauii

CuSO0, - 5H,0 kymnopoc FeSO, - 7H,0, ripka cine MgSO, -
- TH,0, kpucraniura coga Na,CO5 - 10H,0.

P ajiTe XiMiuHi HA3BM IUM KPHCTAJIOTiAPATAM.

Man. 11.
MpupogHi
KpucTtanm
rincy
Bony, sika BXoguTh 10 CKJIAAy KpucTaJoTigpa-
TiB, HA3UBAIOTh KPUCMAAI3AUIILHOIO.
YacTo xpucrajgorigparu i Bigmosigui 6e3Bomui
CIOJIYKM MaIOTh Pi3He 3abapBieHHS (MaJ. 12).
- Cuso,
CuS0, - 5H,0 2
Man. 12. CoCl,- 6H,0 |
Deski
KpucTtanorigpatu
i 6e3BoaHi coni
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IIpu marpiBanHi Kpucrajgorigpatm poskraana-
I0OTBCA 3 BI/I,Z[iJIeHHﬂM BOAM:

CuSO0, - 5H,0 = CuSO0, + 5H,0".

Posp’azyBanna 3amau. Yumajo coJieit, AKi
BUTOTOBJIAIOTh Ha XiMiuHUX 3aBogax i mocraua-
0Th y XimiuHi jJaboparopii, € Kpucrasorigpara-
mu. Tomy cepen peakTusiB, 110 36epiraroThbcsa B
MIKiTbHOMY XiMiuHOMY KabiHeTi, BU He 3Halige-
Te 0e3BOAHUX 0apiii xJopuay, MarHiil cyJab-
dary, amomiuiii HiTpary Ta 6araThoxX iHIIIUX
posumHHUX coJjieii. Ha eTMKeTKax YyIaKOBOK 3
peuoBuHamu mobaumte dopmynu BaCl, + 2H,0,
MgSO, : "H,0, AI(NO); - 9H,0.

Kpucranorigpatn BUKOPUCTOBYIOTH JJIsI TIPU-
TOTYBaHHSA PO3YMHIB, 3MiliCHEHHA XiMiuHUX
peakniii. IlomepeHBO TPOBOAATH PO3PAXYHKH,
3a AKMMU BU3HAUAIOTH Macy abo KiJbKicTh pe-
YOBUHU KPHUCTAJOTiIpaTy, IO BiAIOBiZamOTh
MmeBHiN Maci abo KiabKoCTi peuoBuHU 6e3BOAHOL
CIIOJTYK M.

3A[AYA 1. 3HanTu MacoBy 4acTKy BOAW B MigHOMY Kyrnopoci.

HAaHo: Po3B’si13aHHS
CuSO, - 5H,0 1-it cnocio
W(H,0) — ? 1. O0uncaI0EMO MOJIAPHY Macy MiJHOT'O KYIIOPOCY:

M(CuSO, - 5H,0) = M(CuS0,) + 5bM(H,0) =
=160+5-18 =160+ 90 = 250 (r/moJb).
2. CkJagaeMo IIPOIIOPILiio i BHAXOAMMO MacOBY UaCT-

Ky BOAU B KpUCTAaJIOTigpaTi:
250 r (maca 1 moss CuSO, - 5H,0) — 1 (a6o 100 %),

90 r (maca 5 MoJIb BOZM) — X
x = w(H,0) = 920—5'01 ~ 0,36, 260 36 %.
2-ii cnocib

O0UYMCAUBIIT MOJISIPHY Macy MiZHOTO KYIIOPOCY
(ouB. cmoci6 1, m. 1), 3HaXOAUMO MAaCOBY YaCTKY
BOAM B KpHUCTAJOTriApaTi 3a BimmoBimHoio ¢op-
MYJIOIO:
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m(H,0)  5M(H,0) B
m(CuSO, - 5H,0)  M(CuSO, - 5H,0)
_ 9%
250

Bignosigb: w(H,0) = 0,36, a60 36 %.

w(H,0) =

=0,36, a60 36 % .

3A[JAYA 2. Slki macu KpucTanisauliiHoi Bogn Ta 6e3BOAHOI COJli MicTATbCS
y 25 r migHoro Kynopocy?

HAaHo: Po3B’s13aHHS

m(CuSO, 1-i2 cnocio

-5H,0) = 25 r | 1. O6unCcanBIIN MOJIAPHY Macy MiJHOTO KyIIOPOCY

m(H,0) — ? (nuB. 3amauy 1), 3HAXOAMMO Macy KpucTajisa-

mifiHOI BOAM:
—9
m(CuS0,) — y 250 r CuSO, - 5H,0 mictursea 90 r H,0,

y 251 CuSO, - 5H,0 — x T H,0;
x=m(H,0)=9r.
2. PospaxoByemo macy 6e3BOTHOI COJIi:
m(CuS0,) = m(CuSO, - 5H,0) — m(H,0) =
=25-9=16 (1).
2-it cnocio
1. O6uncaIEMO KiJbKiCTh PEUYOBUHU KPUCTAJIO-
rigpary:

n(CuSO, - 5H,0) =
_ m(CuSO,-5H,0) 25
- M(CuSO,-5H,0) 250
2. 3HaX0AMMO KiJbKiCTh PEeUYOBHMHU KPUCTAaJIida-
mittaoi Bogu B 0,1 MoJIb KpucTaJIOTiAPATY:
n(H,0) =5 n(CuSO, - 5H,0) =
=5-0,1=0,5(moxb).

= 0,1 (moxb).

3. Po3paxoByeMo Macy KpuCTaIi3aliiiHol BOgM:
m(H,0) = n(H,0) - M(H,0) = 0,5-18 =9 (7).
4. O6uucaoeMo Macy 6e3BOTHOI COJIi:
m(CuS0O,) = m(CuSO, - 5H,0) — m(H,0) =
=25-9=16 (1).
Bignosigb: m(H,0) = 9 r; m(CuS0,) =16 .
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3A[AYA 3. Sky macy migHoro Kynopocy CuSO, - 5H,0 i Bogn HeobXxigHO
B39TH Ans npurotyBaHHs 200 r po341MHy 3 MacoBOIO YaCTKOKO
rynpym(ll) cynopaty 5 %?

HaHo: Po3B’s13aHHSA

m(p-uny) = 200 r | 1. O6ouncaoemo macy kynpym(II) cynasdary, mro
w(CuSOy) =5 % micturumerbeda B 200 © 5 % -ro posuuny:
m(CuSO, m(CuS0,) = w(CuS0,) * m(p-uy) =
-5H,0) — ? =0,056-200r=10r.

—9 . .
m(Bozn) — ? 2. BHAXO0AMMO Macy MiZHOro Kymopocy, B fAKiil

mictursea 10 r CuSOy:
M(CuSO,) = 160 r/mouib;
M(CuSO, - 5H,0) = 250 r/mox5b;
y 250 r CuSO, - 5H,0 mictursca 160 r CuSO,,
B x r CuSO, - 5H,0 — 10 r CuSOy;
250r-10r

x = m(CuS0, - 5H;0) = —— - ——— = 15,6 1.
T

3. PospaxoByemo Macy BOLM:
m(Bogu) = m(p-ny) — m(CuSO, - 5H,0) =
=200r—-15,6 r=184,4r.

Bignosigb: m(CuS0O, - 5H,0) = 15,6 r;
m(Bogun) = 184.,4 .

BUCHOBKMH

Kpucraxiuni pedyoBMHHU, L0 MiCTATH Yy CBOEMY
CKJIaTi MOJEKYJM BOIM, Ha3WBAIOTh KPHUCTAJO-
rizparamu. IIpu HarpiBaHHi BOHU PO3KJIaTaIOTHCS
3 YTBOPEHHSIM 0€3BOTHHUX CIIOJIYK.

Ilepen BUKOpPHCTaAaHHAM KPHCTAJOTIAPATY MJIA
BHUTOTOBJICHHSI PO3YMHY a00 3IiliCHEeHHS XiMiuHOI
peaknii o0YMCIIOIOTH Macy KpHUCTAJOTigpaty, B
AKiN MicTUTBHCA MeBHA Maca 0e3BOTHOI CIIOJIYKH.

?

22. o Take KpucTanorigpat? HaBenitb NpMKnaam Takux cnosyk.
23. 3anuwwite dopMyny KpuctanorigpaTty, GopMysibHa OAMHULSA AKOrO CKAa-
Ja€eTbCs 3 OHOro MoHa Be?*, aBox itoHiB Cl~ Ta HOTMPBLOX MONEKY BOAM.
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24. BuKoHawnTe o64ncneHHs ans kpuctanorigpaty CuCl, - 2H,0 i 3anosHiTb
Tabnuuio:

M(CuCl,) | 2M(H,0) |M(cuCl, - 2H,0)| w(CuCl,) w(H,0)

25. flka maca 6apin rigpokcuay MiCTUTbCS B MOro KpucTanorigpaTi Macoto
6,3 r? BizbMiTb 40 yBaru, 1o y GopMysbHii 0AUHULI LIbOFO KpUcTasno-
rigpaty — BiCiM MOJIEKYNT BOAM.

26. KpuctanivHa copaa Na,CO5 - 10H,0 npu HarpiBaHHi po3KiafaaeTbea Ha
KanbLmnHoBaHy coay Na,CO5; i BoAaHy napy. flka maca KpucTaniyHoi
COoAuM po3Knanacs, sKLLO Maca TBEP/0i PeYOBUHU B pe3ynbTaTi peakLii
3MeHwunaca Ha 9 r?

27. Kpuctanorigpart Li,SO, - H,0 macoto 16 r po3unHunun y 94 r soau. 06-
4UCIiTb MacoBY YacTKy NiTin cynbdarty Li,SO, y BUroTOBNEHOMY PO3UMHI.

28. [K i3 5 r MigHOro Kynopocy npurotyBat Po34mH, y 1AKOMy MacoBa 4YacT-
Ka Kynpym(ll) cynbdaty ctaHOBUTb 8 %?

29.Y gKin maci BOAU HeobXiHO po34nMHUTK 14,6  cnonyku MgBr, - 6H,0,
1106 YTBOPUBCS PO34MH i3 MacoBoOto YacTKoto 6e3BoaHol coni 10 %7?

30. Ay macy Kpuctanorigpaty Cu(NO3), - 3H,0 noTpi6HO po3ynHUTA B 1 N1
BOAM, W06 npurotyBati 20 %-# po34nH 6€3B0AHOI CoNi?

31. O6uucnitb Macy Kpuctanorigpaty Fe,(S0,4)s - 9H50, Ky HeobxiaHo B3ATH
ons noéysaHHsa 5,35 r depym(lll) rigpokeunay.

5 PO34YMHHICTb pEYOBUH

Martepian naparpada nonomosxke Bam:

> 3PO3YMITU 3MICT BUPA3Y «PO3YMHHICTb PEYOBUHMY;
» 3'AcyBaTH, Bif SIKMX YMHHUKIB 3aNeXWUTb PO3YMH-
HICTb Pi3HWX PEYOBMH Yy BOAi.

Posunnnicts. XapaxTepusymouu (pisuuHi Biac-
TUBOCTi OyAb-sKOI pEeUOBMHU, 3a3BUUAN yKa-
3YIOTh, UM PO3UYUHAETHCA BOHA y BOIi, COHPTI,
IHITUX POBYMHHUKAX.

3IaTHIiCTh PEYOBMHU YyTBOPIOBATH 3 iHIIOI PEYOBUHOIO
PO34YMH Ha3UBAKOTh PO3HUHHICMIO.
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CynbdarHa i HiTpaTHA KHCJIOTH, €TUJIOBUH
COUPT, AalleTOH 3MiIllyIOThCSA 3 BOJOI0 B OyIb-
SAKUX CIIiBBIZHOIIEHHAX 3 YTBOPEHHAM DO3UMHY.
IIi peuoBUHU MalOTh HEOOMEKEHY POSUUHHICTD Y
Boxmi. OmHak Iyis 6araTbox iHIIKMX PEUYOBUH iCHYE
Me’Ka PO3UMHEHHS.

Posunn, y AKOMy 3a AaHUX YMOB DPEYOBMHA
0inbIlle He PO3UYMHAETHCS, HABUBAIOTh Hacuue-
Hum (MaJji. 13), a Toi, y AKOMY Ille MOKHA PO3UM-
HUTU NEeBHY NOPI[iI0 PEUOBUHU, — HEHACUYCHUM.

Man. 13.
HacunuyeHumn
PO34uH

Kanin 6pomarty
KBrO; (Haa
Kpuctanamm
coni)

PosunuHicTh 6iJbIITOCTI PEUOBUH MOKHA OITi-
HUTHU KijgbKicHO. A IIhOr0 BKas3ylOTh MaKCHU-
MaJIbHY MAacy PeUYOBUHU, AKa MOKE POSUNHUTUCS
B 100 r po3UMHHUKA 3a IeBHOI TeMIepaTypu'.
BignoBigay hisuuHy BeJIUUYNHY IPUHHATO IIO3HA-
yaTu JIATUHCHKOIO JiiTepoio S (mepira Jjitepa B
JIATUHCBLKOMY CJIOBi solvere — po3umHATH).

BigoMocTi mpo po3uymHHICTS 6araTboX CHOJYK
Yy BOJi HaBeIeHO B TabJnIli, po3MileHii Ha (op-
3ami IT.

Pe4yoBuH, abCO/IIOTHO HEPO3YUHHUX Yy BOAi, HE
icHye. SIKWO B CpiGHY MoCyAuHY HaUTU BOAMU, TO
HaA3BUYalHO MaJsla, HEMOMITHa Ki/lbKiCTb MeTany i3
4acoMm po34ynHuTbes. OTpuMaHa «cpibHa» Boga Mae
AHTUMIKPOOHI BNacTUBOCTI 1, Ha BigMiHy Bif 3Bu4ai-
HOI, Mo)Ke 36epiratucsi NPOTSIroM TPUBaaoro Yyacy.

! ;s rasy 3BUUAiiHO BKA3yIOTh fOT0 MaKCHMAJbHNIH 06’ €M, AKHU po3-
uynHsaeThcsa B 100 r a6o 1 J1 po3UMHHUKA 32 IEBHUX TEMIIEPATYPU I TUCKY.
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3IaTHiCTH PEUOBMHM POSUMHATUCS Y BOA1 3ae-
JKUTH Big OyZOBM pEYOBMHMU, TOOTO Big TuHIry
YACTUHOK, 3 IKUX BOHA CKJAJA€ThCA, a TAKOMK
BiJl 30BHIIITHIX YMOB — TeMIIepaTypu, TUCKY.

3aJjie’kHIiCTh PO3YMHHOCTI pPeYoOBHMH Bim ix-
HbO1 OymoBu. Barato HOHHUX pPeYOBUH m00-
pe pos3umHAETHCSA y BoAi. Taky BJacTUBiCTBH
MaloTh i peUOBUHHU, SIKi, IOAIOHO 10 BOAU, CKJIA-
IalOThCS 3 MOJAPHUX MOJIEKYJI, 30KpeMa CIOJIy-
Ku raJsorenis 3 I'izporemom — HF, HCIl, HBr,
HI. PeyoBuHM 3 HENOJAPHUMU MOJIEKYJIAMU,
HanpukJgany asor N,, KuceHb O,, meran CH,,
MaloTh He3HAUHY PO3UMHHICTE ¥ BOai a00 Hepos-
YMHHI B Hill. I3 yaciB anximMikiB icHye mpaBujo:
nodibHe po3uunsemsbcs 6 nodionomy. lle mpasu-
JI0O BUKOPHCTOBYIOTH i HMHi, X0Ya BOHO Mae
YHCJEHHI BUHATKU.

3ale:kHiCTh PO3YMHHOCTI PEYOBUH Bix TeMiie-
parypu. Brius TemiepaTypu Ha PO3UYMHHICTH
pevoBUHU 3/1e0iIbIIIOr0 BU3HAUAEThLCA i1 arperar-
HUM CTAHOM.

SAKINO y CKIAAHKY HAJUTHU XOJOJHOI BOIOIIPO-
BimHOI Bomu ¥ 3aaumiuTu ii B TenmomMy Miclii, To
yepes OeAKHI Yac Ha CTiHKAX MMOCYIHUHU 3’ AB-
JISATHCSA MMYXUPILi MOBIiTPS, AKe O0YJIO PO3UNHEHE Y
Bozi (maJj. 14). ¥V Teniii Boi po3YMHHICTE Tras3iB
MeHIIa, i «3aliBe» MOBITPA BUMIIAETHCA 3 Hel.

Po3uuHHiCTH ra3iB y BOAi 3 MiIBUIIEHHAM TeMII€epaTypHU
3MEHIIY€EThC.

Man. 14.
BupgineHus
nyxupuis
PO3YMHEHOIO
noBiTpsa

3 HarpiTtoi
BOAONPOBIAHOI
BOAM
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3ayIe;KHICTh POSUMHHOCTI TBEPAUX PEUOBUH Y
BOJIi BiJi TeMIIepaTypu 3a3BUYAl € ITPOTUJIEIKHOIO.

Po3uuHHICTS 0iTBIIOCTI TBEPAUX PEUYOBHMH Y BOAI 3 IiIBH-
IIeHHAM TeMIlepaTypu 3pOCTae.

Harpiii rizpokcua, marmiii miTpar, JUMOHHA
KHCJIoTa 1 6araTo iHIINX CIIOJYK Kpallle PO3UMHA-
IOThCA B rapsayiil BoAdi, HixK y xosonHin. Hampuk-
aan, B8 1 1 Boau 3a temmeparypu 20 °C posum-
HAETHCSA MPUOJIM3HO 2 KT I[YKPY, a 32 TeMIepary-
pu 80°C — 3,6 Kr.

Hedaki cmosryKu, 30KpeMa KaJbIlifi TiapoKcum
Ca(OH),, ranbmiii cyabdar CaSOy, giTi#t cyib-
¢ar Li,SO,, npu HarpiBaHHi 3MEHIIYIOTH CBOIO
PO3UMHHICTD y BOJi.

3aJIeKHICTh PO3UMHHOCTL PEUYOBMHU Big TeM-
mepaTypu 4acTo IOAaoTh rpadivyHo — y BUTIAIL
Kpueoi posuurHocmi (masi. 15). Ha ropusonrans-
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3
@ AgNO; 7/
= y4
o Nal
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> 4
&
T 250 . —
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= yA L/ /
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o
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Cuso,
"
Man. 15. 50 NaCl —
Kpusi |
PO3YUHHOCTI — Li;S04—
DesKux |
conen 20 40 60 80 100
y BoAi t,°C
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Hi oci Takoro rpadika mo3HAYAOTh TEMIIEpaTy-
Py, a Ha BEePpTUKAJIBbHIA — pPO3YMHHICTH, TOOTO
MaKCHUMaJbHY Macy PeYOBUHU, AKA POZUNHAETh-
ca 3a meBHoI Temmepatypu B 100 r Bogu. Touku
Ha KPUBiHi PO3UYMHHOCTI BiAIOBiZAaIOTHL CKJIALY
HaCUUYEeHUX PO3UUHIB, a MiJAHKA IIiJ] KPUBOIO —
HeHAaCUUYeHUM PO3UMHAaM.

3rifHo 3 KpUBUMU, HaBeIeHUMH Ha MAaJIOH-
Ky 15, y 100 r Bogu 3a remuepatypu 90 °C posun-
HAETbCA, Hampukjaan, 300 r marpiit iomuny,
120 r xitif xa0pumy.

P CropucraBmnch MaIOHKOM 15, BusHauTe pos-
YMHHICTh KaJi#l HiTpaTy y BOJAi 3a TeMIieparTy-
pu 60 °C.

3ajekHicTh PO3UYMHHOCTI ra3iB Bim THCKY.
SKOI0 BiAKPUTH IJIAIIKY 3 Ta30BAHUM HAIIOEM,
TO BYIJIEKHCJIUN ras3, AKUHA OyB PO3UYMHEHUN Yy
piguHi 3a IiABUIIEHOTO THUCKY, IIIBUIAKO 3 Hel
BUALIATUMETbCA; piguHa crriHuThesa. [Ipuunua B
TOMY, III0 PO3YMH IIOTPAILJISAE B YMOBY 3BUYANTHO-
0 TUCKY, 3a TKOTO POBYMHHICTD ra3y MeHIIA.

Po3uunHicTh Ta3iB y BOAi 3 MiABUIEHHAM THCKY 30iIbIIy-

€ThCHA.
PosumnHicTs GinbIirtocTi rasiB y Bomi mpamo
IpomopIifiHa TUCKY; BigmoBigHMY rpadik € ops-
MOI0 JiHieo. AKIIo THCK 301IBIINTH B JeKiIbKa
pasiB, TO PO3YMHHICTH ra3y y BOJIi 3pOCTe B CTiJIb-
KU K pasiB (maui. 16).
]
|
2 e
X
Man. 16. IE P
Bnaue Tucky
Ha PO34YMHHICTb P, < Py < Py
rasyy Bogi
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Ha posumnHIiCTB ¥ BOAi TBepAUX i piAKUX pedo-
BUH TUCK HE BIIJIUBAE.

BUCHOBKMH

3maTHIiCTh PEYOBMHHU YTBOPIOBATH 3 iHIIOIO
PEYOBMHOIO PO3YNH HA3UBAIOTH POSUYNHHICTIO.

Binpuricts peyoBUH Ma€e 00MeskeHy POSUNHHICTH
y Boxi. Ii BupaskaroTs MaKcHMAaJIbHOIO MACOI0 PEYOo-
BUHU, AKa MOJKe PO3UYUMHHUTHCA 3a MEBHOI TeMIiepa-
Typu (X5 ra3iB — 1me i 3a meBHOTO THCKY) y 100 T
Bogu. Po3unH, y AKOMY MiCTUTHCS MaKCHMAJbHO
MOKJMBA KiJIBbKiCTh PO3YMHEHOI PEYOBUHU, HA3H-
BAIOTh HACHYEHUM.

Po3uuHHiCTH 0iJBIIOCTI TBEPANX PEUYOBHH Y BOIL
3 MiIBUIEHHIM TeMIIePaTypPH 3POCTAE, a Bill THCKY
He 3aJiekuTh. I'a3u 30iMbIIYIOTH PO3YMHHICTH Y
BOJIi 3i 3HMKEHHAM TeMIIePaTypPH i IMiMBUIEHHIM
THUCKY.

?

32. Lo po3ymitoTb Ni PO3YMHHICTIO pevyoBUHU? Big SKMX YMHHUKIB 3a-
JIEXUTb PO34YMHHICTb PEYOBWH Y BOAI?

33. lMicng nocTynoBoro AogaBaHHA y BOAY KilbKOX MOPLLiM PO3YMHHOI KpUC-
TasiyHOI PEYOBMHU | TPUBAIOro NepeMillyBaHHS yTBOpUnacs HeoaHo-
pigHa cymiul. LLLo aBnsie coboto pianHa Haj KpucTanamu pevyoBuHU? AK
nepeTBOPUTU L0 CyMill Ha OAHOPIAHY, TOBTO Ha PO3YUH?

34. 3anponoHynTe eKCNePUMEHT, 3a JONMOMOI0l0 IKOr0 MOXHa PO3Pi3HUTH
HaCM4YeHWUIN | HEHaCMYEHUIN PO3YMHU HATPIN XOPUAY.

35. 3 orngay Ha 6yooBY PEYOBMH OLiHITb 34aTHICTb CipKK, rpadiTy, Kanin
HiTpaTy, renito, rigporeH 6pomigy PO34YMHATUCS Y BOA,.

36. BM3HauTe po34nHHICTb Kanin KapboHaTy y Boi 3a Temnepatypu 70 °C,
CKOPUCTaBLUMUCb KPUBOKO PO3YUHHOCTI CNoNyKu (Man. 15).

37.Y 10 mn Boau npu 20 °C po3umHunmn 20 r apreHTym HiTpaTy. AKnin pos-
YMH 6YN0 NPUTOTOBIEHO — PO36aBIEHNN YA KOHLIEHTPOBAHWUI, HacuK-
YEeHUM YU HeHacuyeHun? [ng BionoBifi CKOpUCTANUTECH KPUBOIO PO3-
YUHHOCTI CNONYKM (Man. 15).

38.Y 100 r Boan 3a HOpMasibHUX YMOB PO34YMHSAETbCA 2,8 Mr a30Ty. AKuK
MaKCHMManbHKM 06’€M rady MOXKHa PO34YMHUTK 3a LMX yMOB B 1 1 BOAN?
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4 )

[N JOMUTIMBUIX
Bopga — HaKpalwmii po34UMHHUK Ana coneun

FAKLL0 4O KOHLIEHTPOBAHOIO BOAHOIO PO34YMHY KYXOHHOT CONi MOBiNb-
HO JoJaBaTu CMUpPT, NOCTIMHO NEPEMILIYOYMU PiIanHY, TO Yepe3 AeAKUn
yac no6aynmo nosiBy ApiGHUX KPUCTaNKUKIB HATPIN xopuay, SKi ocigatu-
MyTb Ha AHO NocyauHW. LS cinb Mae MeHLy PO34YMHHICTb Y BOAHO-CNNP-
TOBUX CyMillax, HiX y Bogi, a B 100 r ynuctoro cnupty npu 25 °C posyun-
HAeTbes nunwe 0,065 r HaTpin xnopuay.

Moai6bHe ABMLLE MOXKHa cnocTepiratn ang 6aratbox iHWKWX X10pKaiB, a
TaKOX HiTpaTiB, cynbdaTtiB. Manxe BCi cofi, AKi Jo06pe PO34YMHATLCH Y
BOJi, MalOTb [yXKe Many PO34YUHHICTb Y CNUPTI, @ B GEH3WUHI, raci BOHU
Hepo34uHHi. Cepep HebaraTbox BUHATKIB — MepKypin(ll) xnopua HECI,;
PO3YMHHICTb LET CONi y CNUPTI B KiNlbKa pasiB BULLA, HiX Y BOAi 3a Tiei

camoi TemnepaTypu.
\- J
4 )

MO3AYPOYHMIN EKCMEPUMEHT
BupoullyBaHHSA KpUcTaniB MigHOro Kynopocy*

MpuroTynte HacMYeHUn PO34MH MigHOro Kyrnopocy. ns Lboro Hacun-
T€ B XiMi4YHY CKNSHKY Npn6namM3Ho 20 r uiei pe4oBUHM | JONMBaNTE HEBE-
JIMKUMW NOPLISAMU, NOCTINHO NEPEMILLYIOYUK, rapsaYvy BOAY A0 PO3YUHEH-
HS KpUcTanis. Y pasi notpebu rapsaymi po3ymH npodinbtpynte. Hakpmin-
Te MOCYAMHY apKylleM nanepy i 3anuwiTe po34MH OXONO4XKyBaTUCS [0
KiMHaTHOI TemnepaTypu.

HacTtynHoro aHs BM no6ayute Ha AHi NOCYAUHU KPUCTanu; Hal HUMH
6yae HacuyeHUn po34mH. [icTaHbTe NNacTMacoBMM MiHUETOM KpucTan
npaBuibHOI GopMK, 6e3 aedeKTiB, i NOKNadiTb MOro Ha nanip. 3nunTe
HaCUYeHUM PO34YMH i3 KpUCTaniB, WO 3aJULLKUIUCSA, B iHWY NOCYAUHY Ta
06epeXHO NoKNagiTb Ha ii AHO BigiGpaHuit KpucTtan. Moro MoxkHa niasi-
CUTU Ha TOHKIN HuTUi (Man. 17). MMocyanHy HiYMM He HakpuBauTe i
3anMLTE Ha KinbKa OHIB.

Bogza nocTtynoBo BMNapoByBaTUMETbLCA 3 HACMYEHOIO PO34MHY, Ha AHI
NOCYAMHWN YTBOPSATLCS HOBi KPUCTaNN PEYOBMHU M BMPOCTE TOW, KUK
NOMICTMAN B PO34MH. Bupgansatoum OpiGHi KpucTanu ¥ nepesepTatoym
BigibpaHWi Ha pi3Hi rpaHi ans piBHOMIPHOIo pocTy (pobiTh Lie 3 iHTepBa-

! MoXHa Tako:X BHUPOIIYBATH KPHUCTAIH AJTIOMOKAIIEBOTO TAIVHY
KAI(SO,), + 12H,0.
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QM Y KifibKa [HiB), MOXHa BUPOCTUTU KpaCcUBUIM KpucTan SaB6iJ'IbLIJKVD
KinbKa caHTMMeTpiB. Yac Big 4acy gonueavTte B MOCYAMHY HOBI mopuii
XONI04HOI0 HACMYEHOI0 PO3YUHY CMOMYKM.

AKLWO APiGHI KpUCTanu 3 NOCYANHU He BUOANSATU, yTBOPATLCS APY3U —
rpynu KpucTanis, Wo 3p0OC/nCsA OAMH 3 OAHMM (Man. 18).

Man. 17. Man. 18.

BupollyBaHHs Kpuctana [py3u Kpuctanis conen
MigHOro Kynopocy

3 HaCM4YEeHOro PO34nHy

\ kynpym(ll) cynbdarty j

Enektponitn
Ta HeeNeKTpoIiTn

Martepian naparpada gonomoxxe Bam:

» 3p0O3YyMIiTH, YOMY PO3YMHMU | PO3NNaBu AEAKUX PeYo-
BWH NPOBOAATb ENEKTPUYHUIN CTPYM;

> PO3PI3HATU €NEKTPONITU | HEENEKTPONITH;

» [i3HaTUCS Mpo Te, AK MOXHa BUABUTU MOHU B PO3-
YUHiI.

3araJabHOBiZIOMO, IITO0 METAJ! IPOBOLATE €JIeK-
TpuuHU cTpyM. Taxa BJIacTHUBICTL 3yMOBJIEHA
HaABHICTIO B MeTajlaX eJIEKTPOHiB, AKi He yTpu-
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MYIOTBCS aTOMaMM i BiJIBHO IIePEMiNIyIOThCSI B
peuoBUHi. SIKIIMO 3’€qHATM MeTaJIeBy APOTUHY
abo miacTuHy 3 OaTapelikoio (aKyMyJIATOPOM),
TO IIi eJIEKTPOHU IIOYMHAIOTh PYXaTHUCHA [0 IIO3U-
TUBHO 3aPAIKEHOT0 II0Ji0ca OaTapeiiKu, if BUHM-
Ka€ eJIeKTPUYHUA CTPYM.

Couii, ocHOBHM, OCHOBHI Ta aMmdoTepHi oKcuaM
MiCTATH 3apAMKEeHI YaCTUHKM iHIIOTO TUITY —
foHNn. 3’sACyEMO 3a OOIOMOIOI0 (PisMUHOTO eKc-
epUMEHTY, UM 34aTHI PeYOBUHU HOHHOI OyI0BU
MPOBOAUTH €JIEKTPUUYHUI cTpyM. 36epeMo Ipu-
Jajn, AKUHA CKIAJAEThCA 3i CKISAHKY, JBOX €JIEK-
rpoxis', nmammouku i Garapefikm (maia. 19).

Man. 19.
Mpunap gna
nocnigKeHHs
eNeKTpo-
NnpoBigHOCTI
PEYOBUH,
PO34MUHIB,
po3nnasiB

Bynemo 3amypioBaTu eJeKTpOAU Y TBEPAi pedo-
BUHU, IXHi po3njaaBu, BOAHI posunHu. Busgsumo,
110 JIAMIIOYKAa TOPiTUMe JIUIle TOMi, KOJU eJieK-
Tpoau TepebyBalOTh y piAuHi — posmaasi abo
posuuHi fioHHOI peuoBuHU (MaJj. 20).

Man. 20.
BusiBneHHs
34aTHOCT!
BOJHUX
PO34UHIB

i BOAKU
npoBOAUTHU
€NIeKTPUYHUN HClI  NaOH
CTpPyM

! EleKTpOZOM MOsKe CIyI'yBaTH CTep:kKeHb a00 IJIaCTHHA 3 eJIeKTPOIPO-
BimHOTO MaTepiany — MmeraJsy abo rpadiry.
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ITosscHMMO pe3yaIbTaTU JOCITimiB.

YV TBepmi#i peuoBUMHI WOHU CIOJYYEHi OAUH 3
OJHUM, TOMY PEUOBUHA HE IPOBOIUTD €JIE€KTPUY-
HUU cTpyM. ¥ piguHi (posmiaBi, po3unHi) HOHU
pyxaioTbca xaoTuuHo (Mmas. 21). Kio B Hel 3aHy-
PUTH eJIeKTPOAY, 3’ €THAHI i3 IyKepesioM OCTiiHHO-
0 CTPYMY, PYX HOHIB cTae cupsamoBaHuM. [1o3u-
TUBHO 3apAKeHi HoHu (KaTioH1) IpAMYBaTUMYTh
IO HeTaTMBHO 3apAXKEeHOro eJeKTposa (Karoaa), a
HEraTUBHO 3apsAKeHi (AHiOHM) — 70 ITO3SUTUBHO
3apaasKeHoro eqekTpoaa (anoxa) (mas. 22).

Katof (—) aHof (+)
L S -
o _T
LN =
+ - - g o,
7 m
+\ Tom ¥ £ 5
i i+ <& -+
3 B X TN i+ i
v = «i+
Man. 21. Man. 22.
XaoTUYHUI pyX NOHIB CnpsiMmoBaHu1i pyx
y po3nnasi MOHIB 4O eneKTpoaiB
a60 po34uHi y po3nnaBi abo po34uHi

EnexTponpoBifHUMY € He JIMINIE POIMJIABU i
BO/IHi PO3UMHM MOHHWX PEYOBUH, a ¥ BOAHI PO3Un-
HU J[eAKUX MOJIEKYJAPHUX PEYOBUH — KUCJOT.
IIpuumHa mosArae B TOMY, IO HiJ YaC PO3UMHEH-
HA KWCJIOTY Y BOJIi YaCTUHA i1 MOJIEKYJ PyHHY€ETh-
cd 3 yrBopeHHAM HoHiB. Ile#t mporiec posriagaTu-
MeMO B HacTymHOMY maparpadi.

Cnosyku, BOOHI PO3YMHM i PO3MIAaBH AKUX IMPOBOIATH
€JIeKTPUYHUI CTPYM, HA3UBAKOTh e/leKmpoaimamu’.

3arajibHa Ha3Ba PEUOBUH, PO3UNHU i PO3IIaBU
AKUX He IPOBOIATH CTPYMY, — HeeleKmpoaimu.

! TepMiH HOXOAUTH Bif rperibKoro ciiosa lytos — Toif, 110 POSKJIAZAETHCA.
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Maiikn ®apagen
(1791—1867)

BugatHuii aHrnincbKnn Qisuk i XiMmiK, 4YyieH
JIOHAOHCBKOro KOpPOJiBCbKOro TOBapUCTBa
(AHrnincbKoi akagemii HayK), NoYeCHUN YieH
lleTepOyp3bKoi aKagemii HayK. BigkpuB 3akKo-
HH, O BCTaHOBJIIOIOTb 3aJIEXHICTb MiX Ki/lb-
KIiCTIO €/IEKTPUKM | Macamu peqyoBUH, SIKi PO3Ka-
AarTbcsl abo yTBOPIOKTLCA 3a fii eN1IeKTPUYHO-
ro ctpymy (1833—1834). YgocKoHanuB cnocié
CKparneHHs rasiB i JO6GYB y pigKoMy CTaHi x10p,
cipKkoBogeHb, aMoOHiaK, HiTporeH(IV) oKkcupg.
OaHMM i3 neplmnx po3noyaB BUBYATU peakLii,
SIKi Bij6yBaloTbCs1 3a HasiIBHOCTIi KaTaJli3aTopiB.
3piricHuB ¢yHpameHTanbHi [OCAIAXKEHHS 3
€e/IeKTPUKN, MarHeTuamy, 3pobmB Ynma’so Big-
KpuTTiB y ¢i3unui. He maB BULLOi OCBITH.

Exexrpomitu Ho Hux HajexaTh 6araTo MOJEKYJIAPHUX PEUO-
(y BogHOMY BUH, a TAKOK PEUOBUHU aTOMHOI OyZOBMU.
po3umHi): 3HaUHUY BHECOK Yy JOCJiYKeHHSA eJeKTPOIIPOo-
oI, JIyTH, BiJHOCTI BOAHMWX PO3UMHIB 3pPOOMB HA TOYATKY
KHCJIOTH

XIX cT. anraiicbruil yuenuit Mavika @apangeii.
Pyx tioHiB y po3umHi MOKHaA BUSABUTHU 34 JOIIO-

Enexrposaitu MOTI'0I0 IPoCcTOTo Hociny. Ha ckiany abo moaimep-

(y posmiasie- Hy IJIACTUHY KJAAyTh apKyIl (PiIbTPyBaJIbHOIO
HOMY CTaHi): mamnepy i 3MOUYYIOTb HOTO 0e30apBHUM PO3YUHOM
CoJIl, JIyTH,

€JIeKTPOJITY (HAOpUKJIAL, HATPill XJIOpUAY).
ITorim y eHTp apKyIila HAHOCATH KiJIbKa Kpaleib
PO3UMHY COJIi, IO MicTHUThL 3a0apBJjeHi KaTioHHn
(xympym(Il) cynasdary CuSO,, Hikean(Il) cyabhary
NiSOy, depym(III) xnopuny FeCl;) abo arionu (xa-
aii mepmanrasatry KMnO,, kanii guxpomary
K,Cry,0;). Ha manip mo obuzxBa 6oku Bin meHTpa
KJIaAyTh IBa €JIeKTPOAH i 3’€JHYIOTD IX IPOTHUHKA-
Mu 3 Oarapeiikoio (man. 23). KosbopoBa miasma
TOYMHAE 3MIiIITyBaTUCS 0 OJHOTO 3 eJIEKTPOIiB.

HOHHI OKCHIH

P lo AKOTO eJeKTpoja — IMO3UTUBHO YU Hera-
THUBHO 3aPAIKEHOr0 — PyXaTUMYThCA KaTiOHN
Cu*', Ni**, Fe*', amionu MnO,, Cr,0% ?
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Man. 23.
Docnig i3
BUSIBJIEHHS pPyXy
3a6apByieHUx
WAOHIB

Yy PO34MHI

[0 eNneKTpoais

BUCHOBKH

Criosryku, BOTHI PO3YUHM i PO3MIABU AKUX ITPOBO-
IATHh €JIEKTPUYHUI CTPYM, HA3UBAIOTh €JIEKTPOJIi-
Tamu. [0 eJIeKTPOJITIB HaIeKATH yCi HIOHHI peYOBH-
HU — JIyTH, COJi, OCHOBHi i1 amdoTepHi okcuau, a
TAKO0K YACTHHA MOJEKYJIAPHUX PEUYOBUH — KHUCJIO-
TN (BOHU MPOBOIATH CTPYM JIHUIIE Y BOJHOMY PO3UH-
Hi). IHu1i peyoBMHY € HeeJIEKTPOIiTAMU.

39. AKi pe4yoBUHM MNPOBOAATb ENEKTPUYHUM CTPYM Yy TBEPAOMY CTaHi?
Ha3BiTb YaCTUHKMU, WO 3YMOBJIIOIOTb E€JIEKTPONPOBIAHICTL LIMX PEYOBUH.

40. AKi pe4yoBMHM Ha3MBalOTb efleKTponiTamm? HaBediTb KifbKa NpUK-
naaiB.

41. MNOSACHITb, YOMY BOAHWUA PO3YUH HATPIA XJIOPUAY MPOBOAUTbL ENIEKTPUY-
HUIW CTPYM.

42. BogonpoBigHa Boaa, Ha BigMiHY Bif AMCTUIbOBAHOI, MPOBOANTb €fleK-
TPUYHUI CTPYM. AK Le NOACHUTHU?

43. EneKTponpoBigHICTb KOi BOAM BULLL@ — MOPCbKOI Y1 pivKoBOI? HYomy?

44. Ha3sBiTb KNacu Crofyk, Lo € eNeKTpoiTaMu:

a) N1Lle y BOOHUX PO34MHaXx;
6) y BOAHMX pO34MHax i B piAKoMy (pO3nnaB/ieHOMY) CTaHi.

45. Y nepeniky pe4oBUH YKaXiTb Ti, LLIO NPOBOASATb €IEKTPUYHWUIA CTPYM Y Pia-
KoMy (po3nsiaBfieHOMy) CTaHi: 6apii oKecua, CipKa, XI0pOBOAEHb, MarHin
XNnopua, Kanin rigpokena, cynbdyp(VI) okena. MNosicHiTb cBin BUGIP.

46. 064MCNiTb CyMapHY KiflbKIiCTb MOHIB:

a)y 20,0 r niTin okecuay; B) Yy 20,4 r antoMiHin okcuay;
6) B 11,7 r HaTpin xnopuay; r)y 41,0 r KanbLin HiTpaTy.
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EneKTponiTndyHa gucouiauis

Martepian naparpada gonomoxxke Bam:

> [OBiAaTUCh, SKMI NPOLLEC Ha3UBaOTb ETEKTPOSTITHUY-
HOIO aucoLialieto;

» 3p0O3YMITU, AK YTBOPIOIOTLCA MOHWM B PO34YMHaXx
KUCNOT;

» 3’'AcyBaTi NPUYMHY 3MiHW 3a6apBfieHHs! iHAWKaTO-
piB Yy BOAHWX PO34YMHAX KMCNOT i NyriB;

» pisHaTMCA NpPo CTynmiHYacTy Aucolialilo AesKux
KUCNOT.

3IaTHIiCTh PO3UMHIB UM POSILIABIB JeAKUX
PEYOBUH IIPOBOJAUTY €JI€KTPUUHUI CTPYM 3yMOB-
JleHa HaABHICTIO TOHIB y IIUX pignHAaxX.

Posnajg pedoBuHM HA HOHU ITijT Yac il pO3UYMHEeHHs a00 IJIaB-
JIEHHSI HA3UBAIOTh €/leKMPOLiMuiHoI0 ducoyiayiero’.

Teopito enexrTposiTHUHOI AUcoITiamii peuoBUH
Yy pO3UMHAaX CTBOPUB MIBeAChKUN yuenuii CBaure-
Asryct Appeniyc y 1887 porri.

Bu B:xe 3Haere, 110 pevyoBMHU, AKi po3majga-
IOThCS Y PO3UMHI UM PO3MJIaBi Ha OHU, HA3WBa-
0Th eneKTpoaiTamu. Cepesl HUX € CIIOJYKHU HOH-
HOI Ta MOJIEKYJIAPHOIL OyI0BMU.

EjxexTpoaiTuyHa mucoliianis MOHHUX pedo-
BuUH. [Ipo cyTh mpollecy poO3UMHEHHA HWOHHOIL
pevoBMHU y Boji iimioca B § 3. MosieKkysiu Bogu
3aBASAKU €JIEKTPOCTATUYHINA B3aeMoii 3 ioHaM™M,
pO3MiIleHNMHY Ha ITOBEPXHi KPUCTAJIIB, TOCTYIO-
BO BHJIYYaIOTh iX i3 peuoBuHu (MaJj. 7). Kpucra-
JI PYAHYIOTHCS, PEUOBUHA POSUNHAETHCA. AU~
MIaI0YNCh CIIOJYUYEHUMU 3 MOJIeKYJaMH BOJU,
KaTioHU I aHIOHU eJIEKTPOJIITY pasoM 3 iHIIUMU
MOJIEKYJIAMY BOJIM YTBOPIOIOTH PO3YMH.

! Tepmin moxozuTs Bif maTmHCHKOTO ciioBa dissociatio — pos’egHaHHA.
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CBaHTe-ABryct AppeHiyc
(1859—1927)

BugatHui wBeACbKUI y4eHui, akagemik Kopo-
JIIBCbKOI aKagemii HayK LLBewii, noYyecHui 4i1eH
lMeTep6yp3bKoi akagemii, akageminn Hayk CPCP i
6aratbox iHWKUX KpaiH. OgWH i3 3aCHOBHMUKIB
i3nyHoiI Xximii. 3pobmuB BaromMuii BHECOK y [O-
C/liPKEHHSI PO34YMHIB i XIMIYHUX peaKLin. ABTop
Teopii enexkTponitnyHoi gucouiauii (1887), 3a
CTBOPEHHSI SIKOi BY4eHOMY GyJ10 npucypxeHo Hobe-
niBebKy npemito (1903). lMosicHUB 3aneKHicTb
LUBMAKOCTI peakKLuii Big Temneparypu, copmysiio-
BaBLUM ySIB/IEHHS NPO «aKTUBHIi MosieKyin» (1889).
MatematndHy popmyny iei 3anexKHocTi Ha3BaHO
PIBHSAAHHSAAM AppeHiyca. ABTOp 6araTtbox HayKOBUX
npaub i3 ximii, 6ionorii, reonorii, pianku.

EnexTposaiTnuny aucolriamiro peuoBUHU, K i
XiMiuHy peakiriro, MOXHa BiZoOpasuTu 3a JOIO-
MOT'00 XiMiUHOTO PiBHAHHSA. 3aNUIIIEMO PiBHAH-
HA eJIeKTPOJIITUYHOI AucoItiamii HaTpil XJIopumy
¥ anmoMiHi cysab(aTy v BOGTHOMY PO3UMHIi:

NaCl = Na'+ Cl;
Aly(S0,); = 2A1*" + 3507 .

(Mosiekyiu BOOM, 3 AKMMU CIOJIyUeHi HOHU, B
TaKUX PiBHAHHAX He BKa3yIOTh.)

Boani posumHM cojeii, KpiM MOJEKYJ BOAU,
MiCTATH HOHU, 3 AKUX CKJIANAIOTHC I[i PEYOBUHU.

Coui — eeKTPOIIiTH, AKI TMCOLiIOIOTH Y BOTHUX PO3YMHAX
a00 po3miIaBax Ha KaTiOHM MeTAJNiYHMX eJIeMEeHTiB Ta
aHIOHM KMCJIOTHUX 3aJIMIIKIB.

VY BogHUX PO3UMHAX JYTiB MiCTATHCA KaTiOHU
MeTaJiuHUX eJeMeHTiB i rigpoxcum-iomm OH .
PiBuanHa ejeKTpoJiTuuHOl mucoliamii KaJjiit
rizpokcuny i 6apiii rigpoxcuny:

KOH=K"+ OH;
Ba(OH), = Ba*" + 20H".
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OcHOBM — eJIeKTPOJiTH, AKi AMCOLiIOIOTHL Y BOTHUX
po3unHaX a00 pPo3IJIaBaxX 3 YTBOPEHHAM aHiOHIB OJHOTO
TUILy — Trigpokcua-ionis OH .

HasasuicTh rigpokcum-ioHiB y BOZHUX pPO3UU-
HaX JYTiB 3yMOBJIIOE CILJIBbHI XiMiUHi BlacTUBOCTL
nux coosiyk. Tak, Jyru ogHAKOBO IiIOTHh Ha IIE€B-
HUN igquKaTop: dpeHoadTaein 3a0apBIIOETHCA B
MaJIMHOBUU KOJip, METHJIOPAHMX — VY KOBTHUMH,
JaKMyC — y CUHi#, yHiBepcaJbHUI iIHAUKATOP —
y cuHbO-3eJeHu. OTiKe, 3a TOIOMOTOIO iHAMKA-
TOpa MOYKHA BUSBUTU y BOJHOMY PO3UUHI JIyTy
tionu OH™, a He meBHY CHOJIYKY.

HeposunHHi ocHOBU Ha iHAWKATOPHU HE TiI0OTh.

Y ximii yacTo BUKOPUCTOBYIOTH CJIOBOCIIOJIY-
YeHHS «JY:KHe cepenoBUINe». BOHO BKasye Ha
Te, III0 B PO3UMHI HAsIBHI IAPOKCUI-i0HMN.

ExexrposiTnuHa guconiamissi MOJEKYJIAPHUX
peuoBuH. B eneKTposiTax MoJEKyJIApHOI Oymo-
BU — KHCJIOTaX — WOHU BifgcyTHi. BoHu yTBOpIO-
IOTBhCA JIMIIIE T Yac PO3UMHEHHA PEUOBUH Yy BO/II.

Posrinamemo, K BimOyBaeTbcA Iel IIPOIIEC y
XJIOPUIHIN KMCJIOTI — BOJHOMY PO3UMHI XJIOPO-
Boguio HCI.

LlikaBo 3HaTH 507 M?ﬂeRyni HCI icHye ToJIapHUMA ROBa}neHT-
Bapsn a aromi  HUII 3B’ A30K. CoinbHa eJJeKTPOHHA Iapa 3MiIeHa

Tigporeuy B 0 OiJbBII eJeKTPOHeraTUBHOTO aToMa XJOpy
mouterysi HC1 (H :Cl). Ha nmromy aTomi 30cepemKyeThCcsa HeBe-
CTaHOBUTD JUKWUU HeTaTUBHUMU 3apazx (0—), a Ha aTomi ['igpo-
+0,2, . reHy — MO3UTUBHUM 3apaf (0+). OTike, MoJIeKyIa
a Ha aToMmi S+ 5
Xaopy —0,2. xJiopoBoHIo € numojgem: H—CI.

Ilig uac po3symHEHHA XJIOPOBOAHIO y BOAL
mosekynu HCl i H,0 npurarymorbcsa ogHa
D0 OAHOI CBOIMU TPOTUJEKHO 3apAMKEeHUMU
YyacTUHAMU. ¥ HACIiOK ITHOT0 KOBAJIEHTHI 3B’ I3KU
B Oaratbox Mmoserysax HCl pospuBaioThcsa i
MOJIEKYJIN PO3IMafaloThCs, aje He Ha aTOMU, a Ha
ioru (mas. 24). CoisbHA eJIeKTPOHHA mHapa, IIMo
OyJsia smimeHa mo aroma XJopy, OiJ yac pyuHy-
BaHHA MOJIEKYJHU TePexXOoquTh y IHOro «BJac-
HiCTh»; aToM XJIOPY IIepeTBOpioeThes Ha o Cl™.
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+0 + A + -
TG > T alcl - cl-

H A it = + =

+ = — MOJNeKyna-gunosb Boaun

Man. 24. Arom I'inporeny BTpauae cBill eIUHUN €JIEKTPOH
;’L‘:?:?:“" icrae itonom H'. YTBopeHi ifoHu, AK i MoseKyIn
MoneKyam HC HCI, € rigparoBanumMu, TOOTO CIOJYUEHUMU 3
y BOQHOMY MOJIEKYJIaMU BOJAH.
PO3UuHiI Heski onn H i Cl” yHacxigok exexTpocra-

TUYHOTO IIPUTATAHHA B3HOBY CIIOJIYYAIOTHCA B
MoJerkyau. Tomy piBHAHHSA €JEeKTPOJiTUUHOI
aucoriaimii XJOPOBOAHIO Yy BOZHOMY PO3UMHI
3aIMCYIOTh 31 3HAKOM 000OPOTHOCTI:

HCl 2 H' +Cl.

Ileit 3HAK CBiAYUTH PO OAHOYACHUI Iepedir
IBOX IIPOIleciB — mpsaMoro (3/1iBa HAIIpaBso) i 3Bo-
potHoro (cupaBa HaJsiBo). O0uaBa mpoliecu 3a
HEe3MiHHUX KOHIIEHTPAIlil PO3UMHY i TeMIlepary-
pu BimOyBaioThCA 3 OJHAKOBOIO IMIBUAKiCTIO.
Tomy KiJbKicThb MOJEKYJ i HOHIB y posuumHi 3
JacoM He 3MiHIOETBHCA.

VY xmopupHili KMCJIOTI Ta BOAHUX PO3UYMHAX
iHOINX KUCJOT, KPiM MOJIEKYJI BOOU, MiCTATBHCS
karionn Tigporemy H', amiomm KwucaoTrHHX
3aJIMIIKIB, & TAKOYK MOJIEKYJIN KUCJIOT.

Kucaoru — eeKTpoJiTH, AKi JUCOIiIOIOTH Y BOTHUX PO3-
YMHAX 3 YTBOPEHHAM KAaTiOHIiB OTHOTO THUNy — WHOHIB
Tigporemy H'.

HasasmicTs fiomis H" y Bommux posunmHax
KHMCJIOT 3YMOBJIIOE CHiJIbHI XiMiuHi BacTUBOCTI
WX CIIOJIYK, HAIPUKJIAA OJHAKOBY Mii0o Ha iHAU-
KaTop. 3a Moro JOIOMOT0I0 BUABJIAEMO Y BOJHO-
My posunHi Kucaotu onu H', a He meBHY KucJio-
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Ty. Bupas «xwucie cepemoBuilies O3HAYaE, IO
pO3YMH MicTuUTh KaTioHu I'igporeny.

HeposuunHi KuciaoTm He [iloTh Ha iHAUKA-
TOPMU.

Hucoiriaiiis 6araToOCHOBHUX KHUCJIOT Ma€ CTy-
miHYacTHI XapaKTep; BOHA BiI0yBaeThCs B Kijlb-
Ka cragmiii. PosrisgHeMo Imell mpoiiec Ha TPUK-
Jani TpboxXocHOBHOI oprodocdaTHOl KHCIOTH
H;PO,. Monerysna miei KHCIOTH MiCTUTL TpHU
atomu I'igporeny. CmouaTKy Big MoOJIeKyJIu
BiIOKPEMIIOETHCA OAWH i3 HUX, II€PETBOPIOIO-
unch Ha on HY

H;PO, 2 H' + H,PO, (umepuia cragis);
norim, y:xe Big ftona H,PO,, — npyruit
H,PO; 2 H" + HPO; (mpyra cramis);
i, mapemri, — Tpetiii (Big fiona HPOZ):
HPO; 2 H' + PO} (rpers cragis).

3BepHiTH yBary: 3apsA/ iioHa B JIiBiii vacTuHi 1py-
roro (abo TpeTLOT0) PIiBHAHHS OOPiIBHIOE CyMi
3apAmiB IBOX MOHIB y mpaBiil yacTUHI.

Ha xoxui#t crazmii mgucoritoe Jmiie yacTmHA
MoJIeKyJ abo #oHiB. Bomuuii pos3umH opTodoc-
daTHOI KMCIOTU, KPiM MOJIEKYJ BOAMW, MiCTUTH
monerkynu Hy;PO,, xarionu Iizmporemy i pismy
KiJIbKiCcTh aHiOHIB TPHOX BUMIB.

P 3i ckiTbKOX cTafiil CKIAfAETHCA IPOIleC AUCO-
miamii cyabpdaraoi rkucaoru? Hanuirits Bifg-
HOBimHI piBHAHHA.

Jlyru Ta coJii, Ha BiAMiHY BiJ KHCJIOT, OUCOIIi-
00Tk He cryninuacto [Ba(OH), 2 BaOH' + OH;
BaOH" 2 Ba®** + OH'], a B ogHy cTazifo i 1moB-
HiCcTIO:

Ba(OH), = Ba*" + 20H .

Y posumH nepexonATh HOHU, 3 AKUX CKJIATAI0ThH-
Cs IIi CIIOJTYKH.
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BUCHOBKMH

Posmang peuoBHMHY HA HOHM Mg Yac il pO3UNHEHHS
a00 IJIaBJeHHS HA3MBAIOTh €JEKTPOJiTHUHOIO
aucotniaimiero. ¥ pasi po3unHeHHS HOHHOI peYOBHMHU
(yry, coui) mei mporliec MoaATrae B mepexoai HoHiB
i3 peuoBuHM B po3unH. EjexTpoiaiTuuHa mucoiia-
Migd MOJIEKYJIAPHOI pedyoBHMHH (KHCJIIOTH) BimOy-
Ba€ThCA BHACTIIOK PO3Maay il MOJIeKYJI Ha HOHMU.

Couri TUCOILir0I0Th HA KATiOHM MeTaJiuHuX eJie-
MEHTIB i aHiOHM KHMCJIOTHHX 3aJUIIKiB, OCHOBH — 3
YTBOPEHHAM TiIpPOKCcHA-iOHiIB, a KMCIAOTH — 3 yTBO-
penHam karionis I'inporeny.

He BcCi MoJIeKyJIM KHCJIOTH PO3MAJAIOTHCA B PO3-
yuHi Ha iioHu. EjekTpomiTuuna qucoiiaiis 6araro-
OCHOBHHUX KHMCJIOT BiOyBa€eThCA B KiJIbKa CTaTiil.

3a JI0moMOrorw iHAMKATOPiB BUABJIAKTH Y PO3-
ynai itoau OH™ i HY, ae He KOHKPeTHY CIIOIYKY —
JIYT 94 KHCJOTY.

?

47. JavTe 03Ha4YeHHs Coni, Nyry i KUCNOTKU K eIEKTPONITIB.

48. Y1 MOXKYTb BYTW eNeKTPoSIiTaMKn NPOCTi pe4OBMHU? Bignosiab 06rpyHTymTE.

49. CKknaaitb Gopmyny coni Ta 3anuiliTb PiIBHAHHSA 11 €1E€KTPONITUYHOI ANCO-
Lialii, AKLLO B PO34YMHI CMONYKM MiCTATbCS MOHMU:

a) K" 1a CO3; B) Mg?* 1a CI".
6) Fe** Ta NO3;

50. HanuwiTb pPiBHSAHHS €NeKTPONITUYHOI AMcoLiaLii y BOAHOMY PO34MHI
cnonyk i3 Takumun dpopmynamu: LiOH, HNO3, CuSO,, H,S, K5PO,. fKa
CronyKa AMCOLLIIOE CTyNiHYacTo?

51. Yomy, Ha Bally AYMKY, KanbLii xnopua AMCOLIOE B OfHY cTafito i noB-
HicTio (CaCl, = Ca®* + 2CI7), a He cTyniHYacTo — y ABi cTagii?

52. O64MCNITb KiNIbKICTb KaTIOHIB i KiNIbKICTb @HiOHIB Y PO34MHi, WO MiCTUTb:

a) 2,4 r niTin rigpoKeuay;
6) 2,9 r Kanin cynbdarty.

53. Aka MacoBa 4acTKa riApOKCHUA-IOHIB Y PO3YMHI, AKUA BUTOTOBWUAN i3 4 T
HaTpin rigpokecuay i 36 r sBogn? (YcHo.)

54. [a3 xnopoBogeHb 06’eMoM 560 M (H. y.) po3ymHunun B 100 mn BOAMW.
MpunycTmBLWK, WO CHOMyKa AMCOLIOE MOBHICTIO, O6YMCNiITb MacoBi
YaCTKM MOHIB Y PO3YMHI.

55. Y800 r Boan po34nHuun 1 Mosib HaTpin cynbdaty i 2 MOsb HaTPiK FigpoK-
cunay. O64MChiTb MacoBy YacTKY KOMXKHOMO MOHa, WO MICTUTLCS B PO3YMHI.
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56.B 1 n BoaM AesKoro mepena Mictutbes 60 Mr oHiB Ca®* Ta 36 mr
oHiB Mg?*. 3icTaBTe KiNbKOCTI LUMX MOHIB (CnpobyiTe Lie 3po6uUTH Ha
niacTaBi yCHUX 064MCNEHb) | BUGEPiTb MpaBubHY BigNoBiab:

a) MoHiB Ca* i Mg — ofjHaKoBa KiNbKiCTb;
6) MoHiB Ca* Gifblue, HiXK MoHiB Mg?*;
B) MOHIB Mg?* 6inblue, Hix ioHiB Ca".

CTyniHb
eNeKTPOoNiTU4HOI gucodLiaLil.
CnabKi Ta CUbHI eNeKTPOoNiTH

Martepian naparpada gonomMoxKe Bam:

» 3'5cyBaTH, WO HAa3WBalOTb CTYNEHEeM eNeKTPOosiTUY-
HOT Aucouialii cnonyKu;

> XapaKTepuayBaTu eNeKTPOJIiTM 3a CTyrNeHeM iX AUCo-
Liauii.

CrymiHp eJTeKTPOJNITUYHOI JUCoIialii. Monwi
PEYOBWHU AUCOI[IIOIOTH Y BOJHOMY PO3UYMWHI IOB-
HICTIO, a MOJIEKYJISIPHI — YacTKOBO. ¥ IPYTroMY
BUNAAKY JJIA KiTbKiCHOI XapaKTEePUCTUKY I[HOTO
IpoIlecy BUKOPUCTOBYIOTh BeJIMUNHY, SIKYy Ha3U-
BAIOTb CMYNeHeM eleKmponimuiHol ducoyiayil.
([Ins1 cupollleHHsS APYyre CJOBO B Ha3Bi TepMmiHaA
IaJjii He BKa3syBaTHUMeMO.)

Crymias guconianii — 1e BiTHOIIEHHS KiJIBKOCTI MOJIEKYJI
€JIEKTPOJIITY, AKi po3majiuca Ha HOHHU, 10 KiJIbKOCTi HOTO
MOJIEKYJI IepeT TUCOoIlialli€ro.

Crymias gucoriarmii mo3Ha4yamoTh T'PEIbKOIO0
aireporo a (ambda). 1o Gpisuuny BesnuynHy BUupa-
JKalOTh YaCTKOIO Bil omuHMII ab0 ¥ BiICOTKaX:

_ N(auc.) _ N(uc.) 1600
%= N@ar) >~ Ngar) 1007%-
Y masemenux (Qopmynax N(amc.) — KigbKicTb

MOJIEKYJI eJIEKTPOJIITY, 1110 PO3HATINCA Ha HOHU;
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N(3ar.) — KiJbKicTh MOJIEKYJI €JeKTPOJIITY IO
JucoIriamii.
IaTepBau 3HAUEHDb CTYIIEHS AUCOIiaIrii:

0 < a <1,
ato 0% < a <100 %.

Y momamux Buile (gopmyJax KiJbKicTh MoJie-
KyJ, AKi 3a3HaJI1 AucoIiailii, MOXHa 3aMiHUTH
Ha KigbKicTh KaTioHiB abo aHiOHIB, 110 yTBOPHU-
aucs. BpaxyBaBmiu, HampukJaag, IO KOXKHA
MOJIEKYJIa HITpaTHOI KMCJIOTU IIPU AUMCOoIiaIrii
yrBopioe ofaun Kation H' i ogun anion NOj

HNO; 2 H' + NO;,
OTPUMYEMO:
N@uc.) _ NMH') _ N(NOy)
N(sar.) N(HNO;) N(HNOj)'
¥ Bupas a1 cTyneHs gucolliaIii MosKHa 3anu-
caTy i KiJIbKOCTiI peyoBWHU €JEKTPOJITy — TY,

AKa IPOAUCOIlifoBaia (B YMCEJIBHUKY), 1 3arajb-
HY, TOOTO ;0 gucoilriailii (y 3HaMeHHUKY):

o(HNO,) =

a=% (- 100 %).

P O6rpyHTyiiTe 110 GOPMYTy.

3A[AYA. Y po3umHi kKucnotn HA Ha KOxKHy napy HoHiB H* i A- npunagae
YOTUPU MOSEKY/U croayknu. O6YUCANTHU CTyniHb gucouyiayii

KucoTH.
HaHo: Po3B’s13aHHSs
N(H") = N(A") = 1| Tapa iionis (H"i A") yrBopusacs 3 oxHiel MoJie-
N(HA)=14 KyJIU KUCJIOTH:
a(HA) —? HA=H"+A4".
Omxe, no gucoriamii Oyso 4 + 1 = 5 mMoJyeKy1
cnonyku HA.
OO6UMCII0EMO CTYIIiHB JHCOIiaIlil KMCIOTH:
N(guc.) 1
HA)=—">"">*>=—=0,2,
oMA) ="giary 5
260 0,2-100 % =20 %.
Bignosigb: a.(HA) = 0,2, a60 20 %.
44

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae

MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



Cna6ki Ta cuabHi exekTposiTu. SIKIo 3HaUeH-
HA CTyIIeHA AMCOIriaiii JopiBHIOE, HAIIPUKJIAI,
0,01 um 0,001 (1 % um 0,1 %), To cmogyKa He-
3HAYHOIO MipOI0 PO3IMagaeThCs HA MOHU B PO3UM-
mi. Ii masmBaroTL crabrkum erexmpoaimon.
SKI10 3K 3HAUYEHHA oL HaOJIMIKAETHCS 0 OGUHMIII,
a6o mo 100 % (cramoBuUTH, HampukrJaag, 90 % uu
99 %), To crmoslyKa MaiiKe IIOBHICTIO AMCOIIIIOE.
ITe — cuavrull enexkmpoaim.

Bawm Bigomo, 110 fioHHI peuyoBMHU — JIYTH i
COJIi — MiCTATHCS B PO3UMHAX JIUITIE Y BUTJIAMIL BijT-
noBiguux #onis. s nux peyoBun o = 1 (100 %),
i Bci BOHU HaJIeXKaTh 10 CUJILHUX €JIeKTPOJITiB.

Iloxo KucaoT (MOJEKYIAPHUX PEUOBUH), TO
IedAKi 3 HUX PO3MaJaloThCsd B PO3UMHAX Ha HOHU
Maiiyke IMMOBHICTIO, a JesIKi — He3HauHOI0 Mipoio.
Ilepiri Ha3UBAIOTE CUNLHUMU KUCJIOMAMU, OPY-
ri — caabkumu Kucaomamu. ICHYIOTH TaKOMX
Kucaomu cepedHbvol CusU.

Hapoaumo mpuraagy HaWBaMKJIUBIMIUX KIUC-
JIOT KOYKHOTO THUIY; iX (OpMYyJu 3alucaHO B
TOPAIKY 3MEHINeHHs CTYIIeHs AucoIriarmii cio-
JayK y posunHax (¢opsaar II):

HNO3 ~ HCl ~ HzSO4 > HzSO3 > H3P04 > HF > HzCO3 > HzS > st].03

CUJIbHI KHCJIOTU KUCJIOTHU CePeqHbOI CUIN cirabKi KueaoTu

¥ 8 kJaci Mu HasBaJIu CUJIBHUMU KHUCJIOTaMU
Ti, AKi aKTUBHO pearyioTh i3 6ararbMa peyoBUHa-
mu. Temep Bu 3HAETe, M0 B PO3UYMHAX TaKUX
KHCJIOT MicTUThCA Halibinbie KaTiouiB ['igpore-
Hy. OTiKe, XiMiYHa aKmMueHicMb KUCLOMU 3a-
Jaexcumo 8id kiavkocmi itlonie H' y il posuuni.

Y momepenuboMy maparpadi sazHavasgocs, Imo
0araToOCHOBHI KHCJIOTH OHUCOIIOIOTH Y KiJbKa
cramiti. KokHY cTazifo MOKHA oXapaKTepu3yBa-
TU BiAIOBiTHUM CTyHeHEM IHUCOIliaIii:

H,S0, 2 H" + HSO; «; — crymiub gucoriarii
3a IIePIIIOI0 CTali€eIo;

HSO, 2 H" +SO; o, — crynius aucoriarrii
3a APYroio cTafieo.
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Kucaora gucorriroe 3a mepIroio cTamieio IOBHI-
e, Hi’K 3a JpPyroio: oy > dy. Ile 3yMoBJeHO
IBOMA ITPUUMHAMMU:

e jiony H' jerme BioKpeMuTHCA Bif eIeKTpPO-
He#TpasbHOI yacTuHKM — Mojaeryau H,SO,
(mepima cragis gucorriarii), HisK Big IPOTHIEK -
Ho 3apagsxenol — ona HSOj (zpyra craznis);

e nBozapamHUi on SO; MiIHimIe cIoaydaeTh-
ca 3 Kariomom H' (e ameHInye gucoliaiiiro
3a JAPYTroi0 CTaji€in), HiK OJHO3aAPATHUN
ion HSO,.

Crynminp mgucomiamii — e BigHOMIEHHS Kilb-
KOCTi MOJIEKYJ eJIEKTPOJIiTYy, AKi pos3maiuca Ha
OHHU, M0 3arajbHOI (ITI0YATKOBOI) KiJBKOCTI iforo
MoJgerya. CTyminp mucomiaiii TAaKoK BHPaAKAIOTh
y BigcoTkax.

AKII0 eJeKTPoJiT po3magacThcsa Ha HOHHM He-
3HAYHOI0 Mipol0, HOro Ha3uWBaIOTh CJIA0OKUM, a
AKIIO IMIOBHICTIO 200 Maiiike MOBHICTIO — CHJIbHUM.
Cepen KHCIOT € eJI€KTPOJIiTH 000X TUMIB, a JyrH i
COJIi HAJIe:KATh A0 CHJIbHUX €JIEeKTPOJIITIB, OCKiIb-
KM CKJIAJAIOThCA 3 MOHIB.

?

57. LLlo Take CcTyniHb eNeKTPOoNiTUYHOI Ancouliauii? Ha aKi rpynv noainatoTb
€NEeKTPONITU 3aNEXHO Bif 3HaYeHb L€l Gi3UYHOI BENUUYNHU?

58. Cepen HaBeAeHUX C/iB | CNOBOCMO/y4EHb BUOEPITh TE, AKE NPOMNYLLIEHO
B peYeHHi «PeqyoB1HU, L]0 CKAaAarThCs 3 MOHIB, BUSIBJISIOTb B/1ACTUBO-
CTi ... €/IEKTPOIITIB»:

a) CUNbHUX; B) IK CUJIbHMX, TaK i CnabKumX.
6) cnabkux;

59. Cepen HaBeaeHMX cniB i CNOBOCMONYyYEHb BMOEPITL Te, SKMM Tpeba
3aKiHYUTU peYeHHs «PeqYoBUHM, 1O BUSIBJISIIOTH Y BOAHMX PO3YUHAX
B/1aCTUBOCTI CUJIbHUX €IEKTPOJIITIB, CKAaAalThCs 3 ... »:

a) NOHIB; B) MOHIB, a iHOA4I — 3 MOJIeKyn;
6) Mmonekyn; r) MONEKY/, a iHoAdi — 3 MOHIB.
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60. 3anuuwiTb pPi3Hi MaTeMaTUyHi BUpa3u Ans po3paxyHKy CTyrneHs amcoLiadli
XNIOPUAHOI KUCNOTH.

61. CnibHMM YK cnabKUM eNeKTPOJIiTOM € KucnoTta HA, Ko B ii BOAHOMY
PO3YUHiI:

a) i3 KoXHMX 20 Monekyn HA He po3nanucs Ha noHu 17 monekyn;
6) Ha KOXHY MoneKyny HA npunagae wWicTb MOHIB?

62. AKMX YaCTUHOK Y BOAHOMY PO34MHi Cy/ibdaTHOI KUCNOTU HanbinbLle, a
SIKMX — HalMeHwe: monekyn H,SO,, oHie SO;~, HSOZ, H*? Bianosiab
NOSACHITb.

63. fKa popmyna ans po3paxyHKy CTyrneHs agucodliaLii cynbdaTHOT KUCNOTH
3a Apyroto ctagieto npaBuibHa i Homy:

_ N(SO3) | _NHY)
% = Ns0n) B) %2 = NRs0;)
_ _N(sOY) .
0) %2 = N11,50,)

Boaa ik eNneKTponir.
BoaHeBu noka3HUK (pH)

Martepian naparpada gonomMoxKe Bam:
» XapaKTepus3yBaTu eNeKTPoNiTUYHY AWCoLliaLlilo BOaK;
» 3'AcyBaTH, WO Take BOAHEBUI NOKa3HUK (pH);
» BU3Ha4yaT NpuBIM3HI 3Ha4yeHHs pH po3yuHiB 3a
[LONOMOrOI0 YHiBEpPCanbHOro iHanKaTopa.

Boma ak exexktpouaitr. PesynabraTtu mocuriniB
cBiguaTh PO Te, MIO0 YMCTA BoAa (HAIIPUKJIAI,
OUCTUJIbOBAHA, B IKill HeMae PO3UMHEHUX eJIeK-
TPOJIITiB) Mae HU3BKY eJIeKTPOIpoBigHicTh. Ile
3YMOBJIEHO HAABHICTIO y BOJIi OysKe MaJol Kijab-
kocri fiouis H' Ta OH ™. Taki iioHE yTBOPIOIOTHLCA
BHACJIIIOK PO3PUBY OAHOTO 3 IIOJSIPHUX KOBAa-
JIeHTHUX 3B’A3KiB y Mmoaeryai HyO (§ 2). Otixe,
BoJia — eJIeKTpoJIiT. BoHa gucoIriroe 3rigHo 3 pis-
HAHHIM

H,0 2 H' + OH .
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Boga € gy:xe ca1abKuM eIeKTPOJIiTOM. 3a TeM-
nepatypu 25 °C aurire ogHa ii MoJIeKyJia 3 KOMXK-
HUX 555 MiJIBIOHIB MOJIEKYJ po3magaeThbcsA Ha
vouu. CTyIiHB eJIeKTPoJiTHUYHOI aucoriarii
BOLU CTAHOBUTD:
1

555 000 000

a601,8-107 %.

O0uMcaMMO KiJIbKiCTh pPEUOBWMHU KaTiOHIiB
Tigporeny B 1 o1 uncroi Bogu. [lyis mporo coovar-
Ky BHU3HAYAEMO KiJIbKiCTh peuoBUHU Boau B 1 J
(a6o B 1000 r) ii:

m(H,0)  1000r
M(H,0) 18 r/moun

Temep ckopucraemMocs ogHie0 3 (GOPMYJI IJIA BU-
3HAUYEHHSA CTYIIeHA AUcOIlialtii eseKTpoity (§ 8):
n(H")
n(H;0)
n(H)=1,8-10"°-55,6 moab = 1,00 107" MmoJb.

Or:xe, B 1 o Bogu micturhea 1077 mosb HoHIB
H'. Imakie Kamyuw, MOJLAPHA KOHUEHMPA-
uis kamionie I'iOpozeny y 600i CTAaHOBUTH
107 monb/n. OCKiTBKM MOJeKysaa BOIM IUCO-
niroe Ha onuH o H' i ogun fior OH™, To MoJdap-
Ha KOHIIEHTpAIlid riIpOoKCUI-i0HIB TAKOMK ITOPiB-
Hi10€e 107" Mmosn /1.

MonapHy KOHIIEHTpPAIlil0 II03HAYAIOTH JATUH-
CBhKOIO JIiTEpOoIO C.

BoaueBuii moka3HuK. IKIMO 3HAUEHHSA MOJISIP-
HOI KOHIeHTpAaIlii KarioHiB [inrporeny 3anucatu
TaK:

a(H,0)~1,8-107° a(H,0) = ~1,8-107,

n(H,0) = = 55,6 M0JIb.

o(H,0) = = n(H") = a(H,0) - n(H,0);

c(H") = 10" momn/m,

TO YHCIIO M € 600He8uUM nokasHurom. Yloro cko-
poueHe mo3dHaueHHA — pH (UnMTaeThcA «Ie-arr»).
Ockinpku B umcriii Bogi c(HH") = 1077 monb/ i,
pH(H,0)="7 To pH 600u dopienioe 7. [lina Bogu i 6yab-AKOTO
BOJHOTO PO3YMHY 3 TaKUM 3HaYeHHaM pH
BUKODPHCTOBYIOTH TePMiH «HeHTpaJbHE cepelo-

BUIIE» .
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VY po3umHi KMCJIOTH MiCTUTHCA OijIbIlle KaTiOHIB
Tigporeny, Hixk y Bofi, To6TO c(H") > 10" MosB /1.
SHauyeHHA MOJAPHOI KOHIleHTparil kationis H y
pO3UYMHAX KHUCJOT MOYKYTb CTAHOBUTHU, HAIIPUK-
gax, 10% 107% 107! mons/a. Im BigmoizatoTs
sHauvenud pH 6, 4, 1.

PosumHu sayriB wmictaTh, MeHIIe KaTioHiB
Tigporeny, HisK umcra BoJAa, ajie OinbIlle HOHIB
OH . MoxIuBUMHU OJISI X PO3UUHIB €, HAIIPUK-
Jaj, 3HaAUEHHA MOJIAPHOI KOHIIeHTparii IoHiB
H"10%; 107'% 10 '® mons/x. Bignosigui 3HaueH-
g pH: 8, 10, 13.

Ot:ke, 0asa po3uurnie kucaom pH < 7, a dnsa
posuunie ayeie pH > 7. Taki posunHu xapaxre-
pU3yIOTh, BUKOPHUCTOBYIOUM TEPMiHH <«KUCJE
CepeoOBUIIE», «JIYKHE CEPEOBUIIIE» .

ExcnepumenraiasHe BusHaueHHaA pH posuu-
HiB. ¥ 7 1 8 KJjacax BU BUABJIAJIN B PO3UMUHI
KHuCJIOTY abo0 JIYT 3a JOIIOMOTOI0 iHIUKATOPiB —
JakMycy, (eHoadTameiny, MeTHJOPAHIKY, a
TaKOK YHiBEepCAJIbHUMU iHAUKATOPHUMU TaIlip-
mavmu. Ha Bigminy Big mepmux Tphox iHAmMKAa-
TOPiB YHiBepcaJabHUN iHAWKATOP Ja€ 3MOTY BU-
3HauUUTU NpubiusHe 3HaueHHsa pH posuummy
(mau. 25).

Man. 25.
YHiBepcanbHi
iHAUMKaTOpPHI
nanipui

3i wkanoto pH
Ha ynakoBLUi

P dxym mae GyTu KOJip yHiBepcaJbHOro iHAuW-
KaTOPHOTO mamipua B uucTii Bomi? SIKoro
3a0apBJIEHHS MOXKe HaO0yBaTH el iHAUKaTop y
po3umMHAaX KUCJOT, JYTiB?
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JIABOPATOPHWWM AOCIA Ne 1

BusiBneHHs noHis lFigporeny

Ta rigpoOKCUA-IOHIB Y PO34MHI.
BctaHoBneHHS NPUGAN3HOro 3Ha4YEeHHS
pPH BOAM, NYXKHUX | KNCIUX PO34YMHIB 3a
AOMOMOrOI0 YHiBepcanbHOro iHguKatopa

Bam BumaHo miTraTtuB 3 IPoOipKaMu, B SKUX MiCTATHCS
Bojga (BomompoBigHa a00 AUCTUILOBAHA), PO30aBIeHi XJ0-
pUIHA KMCJIOTA i PO3UMH HATPIN TiAPOKCHAY, a TaKOMK
POBUYMHU OITOBOI KMCJIOTH, TOCIOIaPChKOT0 MIJIA.

¥ Bamomy posnopdaKeHHI — yHiBepcaJabHi iHAUKATOD-
Hi mamipmi, miaaa pH, cKaAHa majlMyKa, CKJISHKA 3
BOJZIOI0, HEBEJINKI apKyIIIi (piJIbTPyBaJIbLHOIO IIAIIEPY.

Ilna BcTaHOBJEeHHsA 3HaueHHA PH KoKHOI pimuHI
3aHYPTE B Hel CKJIAHY ITaJNUYKY i HaHeCiTh 3a 11 JOIIOMOT 00
KparJio piiuHU Ha yHiBepcaJbHUM 1HAMKATOPHUMN IIalri-
penk. IlopiBHAiTe 3a0apBIeHHA iIHAUKaTOPA ITicaa Iil Ha
HBOT'O AOCJIiAKYBaHOI PiANHYU 3 KOJHOPOBOIO ITKaaow0 pH
1 3amIMNIiTHL 3HAYEHHA BOJHEBOIO IIOKAa3HUKA I[i€l PiguHN.

Ilepen BusnauenHaM pH iHIIOT pigHY ITPOMUIATE CKIIAHY
HaJIMYKY BOAOIO i BUTPITh i1 (PLIBTPYBAILHIM IIAIIEPOM.

PesynbraT; gociiny 3anuiriTe y TabaIuMITIO.

Piguna 3uauenna pH

Bopma

Po3uuH HaTpIii rinpokcuxy

VYV ximiunmx siabopaTopisfix AJA BUMipIOBaHHSA
pH BukopucroByioTh npusgamsu — pH-merpu
(maj. 26). BoHu naiooTh 3MOT'y BUBHAUUTHU BOJHE-
BUI MOKa3HUK i3 TounicTio mo 0,01.

P Ha siKe cepeqoBuine — KHUCJe, Jy:KHE UM Hel-
TpaJbHe — BKasye 3HaueHHsa pH Ha expani
npuaany (maiu. 26)?
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Man. 26.
pH-meTp

3HaueHHSA BOAHEBOrO IIOKA3HUKA IJIdA OiJIbIIO0-
cTi poO3uYmMHIB, AKi TpamiaAmwTHCA B IPUPO.Ii,
MeHIIIi 3a 7 ab0 HaOJIMIKAIOTHCS O IIHOTO YMCJIA

(rabu. 1).
Tabauus 1
CepenHi 3HaUeHHA BOTHEBOTO MMOKA3HUKA A TeIKUX PiTuH
Piguna pH Piguna pH
HInyuxoBuii cik 1,4 |Ceua 6,4
Cik qumoHa 2,1 |Ciuuna 7,1
Cik a61yK aHTOHIBKA 2,5 |Ciubosu 7,3
TomaTHUI CiK 4,1 |Kpos 7,4
CBixke MOJIOKO 6,5 |Jlimda 7,4

IcTorHe Bigxuiaenus sHauenb pH meaxkux 6io-
JIOTIYHUX PiAVH B OpraHisMi JIOAWHY Bil HaBeze-
HUX y TaOJUIl COPUUYMHAE 3aXBOPIOBAaHHS a00 €
moro HaciaigroMm. JliogaMm i3 migBuIeHOIO KucC-
JIOTHICTIO HIJIYHKOBOTO COKY PEKOMEHIYIOTh
OUTU MiHepaJIibHY BOJIY 3 MEHIIIOI0 KOHIIeHTpA-
miero itouis H' (To6To 3 Bumum pH), a mozam 3i
3HUYKEHOI0 KMCJIOTHICTIO — «O1JIBIIT KHUCJIY» BOIY
(3 mmxuuMm pH). BaraTo pifKux KOCMETHUUYHUX
3acob6iB mae pH = 5,5. Bignmosiguuii BmicT y HuEX
karionis H' € onTuMalbHUM AJI8 HAIIOL ITKipH.

Ha mpomucioBux mignpuemcrBax 3ailiCHIO-
IOTh KOHTPOJIb 3HaueHb PH meAKMX xXapyoBUX
OPONYKTIiB i KocmeTmuHUX B3acobiB. Ko,
HATIPUKJIA, CBijKe MOJIOKO Ma€ HUKUe 3HAUYEHHA
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BOJHEBOTO TMOKA3HWKA, HiK mepembayeHo CTaH-
IapToM, MOT0 He BiIPaBIAIOTH y TOPTOBEJbHY
MeperKy, a BUKOPUCTOBYIOTH IJIsI BUPOOHUIITBA
KMCJIOMOJIOUHOI IPOAYKITii.

V¥ cinbCchbKOMY IOCIIOAPCTBL KMUCJIOTHICTD I'PYH-
TOBOT'O PO3UYMHY € OSHUM i3 BaKJINBUX YNHHUKIB,
AKi BILIMBAIOTh Ha Bposkaii. Tak, KapTOIJIA HAM-
Kpailie pocTe Ha caa0dkoKkucaux rpyuarax (pH = 5),
a Oypak — Ha Helitpaabuux (pH ~ 7).

BUCHOBKMH

Bona — nmyske cinabkmii enextpotit. Hesnauna
YacTHHA 1 MOJIEKYJI JUCOIiI0€ 3 YTBOPEHHAM KaTio-
HiB Tigporeny i rinpoxcum-ionis. Konuenrpaiis
KOKHOr0 HOHA B uMcTiii Bomi ctanoButh 1077 MoJIb /.

Bumicr iiomis H' y Bomi Ta BOgHHMX po3umHAxX
XapaKTepU3yITh 3a JOMOMOT0K BOTHEBOTO IIOKA3-
nuka (pH). 3nauenns pH yucroi Bogu CTaHOBUTH 7,
PO3YMHY KHCJIOTH — MeEHIIe 7, a PO3YNHY JyTIy —
oinbire 7.

IIpubau3Hi 3HAYEeHHA BOTHEBOTO MTOKA3HUKA PO3-
YHHIiB BU3HAYAIOTH 32 JOIIOMOIOI0 YHiBepPCaJbHOTO
iHguKaTopa.

IIpuponni po3unnu Ta 6ioJoriuHi pigMHN MarOTH
pi3Hi 3Hauenna pH.

?

64. OxapaKTepunaynTe eneKTponiTM4Hy AncoLiiaLio Boau.

65. CKinbKKM MoHIB H™ i MoHIB OH™ MIiCTUTbCA B OAHIM Kpani BogM 06'eMOM
0,14 mn?

66. 064McniTb MacoBi YacTKKM MoHiB H™ i OH™ y Bofi.

67. LLlo Take BOAHEBWIN MOKA3HUK?

68. 3HangiTb BiANOBIAHICTD.

1. PO34KH HaTpiK A. KinbKicTb MoHiB H* a)pH>7
xnopuay y Bofi 6inblua, HiXK MoHiB OH™

2. Po3uuH Byrnekucnoro b. KinbkocTi ioHiB H* i OH™ 6)pH <7
rasyy Bogai OJHaKOBI

3. BogHui po34uH B. KinbKicTb noHiB OH™ B)pH=7
BanHa Ginblua, HiX MoHiB H*

4. Ouet
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69.Y AKOMYy 3 PO34YMHIB KOHLEHTpaLia KaTioHiB ligporeHy 6inblua —
3 pH =6 4u pH = 8? Y cKinbku pasis?

70. 9Ky nepeBary Mae yHiBepcalbHUI iHAMKATOP MOPIBHAHO 3 NaKMy-
COM YW METUSIOpaHKeM Mpu BU3HAYEHHI cepeaoBuMLLa BOAHUX PO3-
YUHIB?

71.Yomy pH uucToi gouloBoi Boau, 3i6paHoi Hag TEPUTOPIELD, e HEMaE
HaceneHuxX MyHKTIB i NPOMUCIOBUX 06’EKTIB, CTAaHOBUTL 5,6, a He 7,0?

72. PO34MH, y SKOMY MiCTUIOCS 6 I HaTPiM FiapoKcuay, 3Mmilann 3 po3yu-
HOM, SIKMI MIiCTUB 6,3 I HITPATHOI KUCNOTWU. 3HAYeHHs pH pianHu, wWwo
yTBOpuMnacs:

a) 6inblie 7; B) IOPIiBHIOE 7.
6) MeHLLe 7;
YKaxiTb NpaBu/ibHYy BiANOBIAb.

UOHHO-MONEKYNSpHi
PIBHAAHHS

Martepian naparpada nonomosxke Bam:

» 3p03YyMITU CYTb XiMiYHOT peaKLii MiX eneKkTponitamu
B PO34MHI;

» 3'qcyBaTtH, AKi XiMiYHi piBHAHHS Ha3WBalTb MOHHO-
MONEKYNAPHUMMU;

» cKnajati MOHHO-MONEKYNAPHI PIBHAHHS.

PiBHAHHS peaKIIiit 3a y4acTiO PO3UUHIB €JIeKT-
poiiTiB — JyriB, KMUCJOT, coJiell, SKi BU CKJaga-
au 'y 8 Kjaci, He mepefalTh CyTi XiMiuHUX mepe-
TBOPEHb, OCKiJIbKM B HHUX 3ammucaHo (opMyJu
peuoBUH, a He (OPMYJIU HOHIB.

1o & macmpaBai BimOyBaeThca Mpu BIAEMOiT
€JIeKTPOJIITIiB y posunHi? 3’sAcyeMo Iie, PO3TJIsd-
HYBIIIW PEaKIlilo Mi’K po3sumHAMX MarHiil XJopu-
Iy i HaTpi rixrpokcuny:

MgCl, + 2NaOH = Mg(OH),J + 2NaCl.

Posuun Buxizmoi cosi micTuTh Kationm Mar-
Hio Ta amionu XJopy

MgCl, = Mg** + 2Cl,
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a po3uwmH Jgyry — Kariomu Harpiro i rigporcun-
ioHM:

NaOH = Na'+ OH .

Ilig uac peakmii ftomm Mg®" i OH, cmomyuaro-
YUCh, YTBOPIOIOTH OCAaJ MaJOPO3UMHHOI OCHOBU
Mg(OH),, a tiouu Na' i Cl” saaumatorscsa B pos-
UMHi.

3MiHMMO HaBeJeHe BUIlle XiMiuHe pPiBHAHHA,
B3ABIIIY 0 YBarW CTaH (OUCOIiiOBAHUH, HEIVICO-
MifioBaHMWII) KOYKHOTO pPeareHTy i IPOAYKTY.
3amicTb hopMyJ 000X peareHTiB 3anucyemMo Qop-
MyJu HOHIB, AKi OyJu B po3uMHAX CIOJYK IO
peakiIrii, pasom i3 BimmoBimzHUMU KoedilieuTamu
(BpaxoByemo iHgeKc 2 y popmy.i coi Maruiro Ta
KoediiieHT 2 mepes popmyaom0 Jyry):

Mg?" + 2Cl" + 2Na*' + 20H = ... .

Y npagBiit vacTuHi piBHAHHA 3amuniaemMo Qop-
myny Mg(OH),, a 3amicTs popmysin HATPIH XJI0-
puny 3anucyeMmo (QopMyJid BiATIOBiJHUX HOHIB 3
ypaxyBaHHAM KoedilienTa 2, axuii OyB y BUXiji-
HOMY PiBHSIHHI:

Mg?* + 2C1” + 2Na* + 20H = Mg(OH),{ + 2Na* + 2CI".

B 060x yacTrHAX HOBOT'O PiBHAHHS € OAHAKOBI
tioun — Na' i Cl°, npuuomMy KOKHUII — B ofHa-
KOBill KijbKocTi. BuayumBiinm ixX, OTPUMYEMO
3anuc, AKUN HaA3UBAIOTDH ULOHHO-MOLEKYAADHUM
pisHAHHAM":

Mg?* + 20H = Mg(OH),\.

HoHHO-MOJIEeKyIsIDHE PIBHAHHA — Il€ PiBHAHHA, AKe
MiCTHTH (popMYJIH PeUOBHUH i GopMyIH HOHIB.

MonHO-MONIeKyIgpHe DPIBHAHHSA BKasye Ha
Te, 110 came BimOyBaeThca mig uvac ximiuHOrO
IIepeTBOPEHHA, TOOTO AKI YACTUHKU B3aEMO-
IiroTh a00 YTBOPIOIOTHCA B po3unui. CKiaagaooun

! THOZ1 BUKOPHCTOBYIOTH CKOPOUEHHII TepMiH «HoHHe PiBHAHHI» .
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MouekyngapHe piBHIHHA  TaKe PiBHAHHA, KOKHY PEUOBUHY IIO-
HI + KOH = KI + H,0 raooTh y Tin Qopwmi (mucoriioBaHii,
HeOUCOIlilioBaHill), sIKa IIepeBaska€ B
peakIiiHiil cywminri um € B Hili €eaWHO

MOJKJINBOIO.

Ilpu ckiaamanHi HOHHO-MOJEKYJISAP-
HOTO PiBHAHHA AOTPUMYIOTHCA TaKOl
TIOCJiJOBHOCTI JIifi:

1. 3anucyioTh «3BUUYaliHe» XiMiuHe pPiBHAHHSA
(ifioro Ha3UBAIOTH MOJIEKYJIAPHUM').

2.3a Tabauier PO3UYMHHOCTI BM3HAUAIOTDL, AKi
peareHTH i IPOAYKTHU peakilii pO3UNHAIOTHCA Y
BOJi, a AK1 — He PO3UMHSAIOTHCS.

3. 3’sCOBYIOTH, AKi peareHTH i IPOAYKTHU peakIrii
€ CUJIbHUMHU eJIEKTPOJIiTaMu, a aKi — caabKu-
MU eJIeKTpoJiTaMu a00 HeeJIeKTPOoJIiTaMu.

4. @opMyau PO3UYMHHUX CUJIBHUX €JIeKTPOJIITiB
3aMiHIOIOTH Ha (opMyJU BiAIOBIiTHUX HMOHIB,
YypPaxoByIOUHN MPU IILOMY iHIEKCH Ta Koedirri-
eutu. CriouaTKy 3anIuCyOTh KaTiOHU, IOTIiM —
aHioHU.

5.3 000X YaCTUH OTPUMAHOTO PiBHAHHSA BUJIyUa-
I0Th OMHAKOBi oum (y pasi ix HaaBHOCTI) B
OJTHAKOBUX KI1JIbKOCTAX.

6. AAKmro BCci KoedilieHTH BUABJATLCSI KPaTHU-
MU, IX IiaATh Ha BiAOBigHe umcio.

HonHo-MonexyaapHe
piBHAHHA

H+ + OH_ = HzO

P CriamiTh HOHHO-MOJIEKYJIAPHE PIBHAHHA PEaK-
il Misk 6apifi HiTpaToM i HaTpiii KapOoHATOM Y
PO3UUHi.

Temep poOsTIAHEMO, AK BUKOHYIOTH IIPOTHU-
JekHe 3aBmaHHda. CKIazeMo MOJEKYJIAPHE pPiB-
HAHHA, AKe BiATIOBilae HOHHO-MOJIEKYJIAPHOMY
PiBHAHHIO

H' + OH = H,0.

Y niBi#i uvacTuHi PiBHAHHS 3alNCaAHO JUIIE
dopmyau #oHiB. OTiKe, CHOJYKHU, AKi B3aeMo-

! Taka Ha3zBa € YMOBHOIO, OCKiJIBKI MOJIEKYJI OCHOB i coJleii He icHYE;
e — HOHHi PeUOBUHU.
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Iif0Th, MalOTh OYTH CUJBHUMU W POSUUHHUMU
eJIEKTPOJIiTaMMU.

Mouu H' yTBOPIOIOTHCA B PO3YMHI IIPU AHCOILi-
arii cuabHOI Kucaotu (Hanpukiaazn, HCl 2 H +
+ CI), a #ioum OH  — mnpum apumcormiamii ayry
(manpukaaz, NaOH = Na“ + OH"). O6pasmu
peareHTaMu XJOPUIHY KUCJIOTY i HATPi# TipOK-
CUJl, TOIMIIIEeMO B JIIBY YaCTUHY HOHHO-MOJIEKY-
JaapHoro piBuaHHa onu Cl™ i Na':

H'+Cl +Na* + OH =H,0 + ... .

Houu H' i OH cnony4amoThCa B MOJIEKYJIH
cJIa0KOro eJIeKTPoJIiTy — Boau, a itouu Na' i Cl™
3aJINIIIAIOTHCA B po3umHi. [lonuiemo ix y mpasy
YACTHUHY PiBHAHHSI:

H"+Cl"+Na"+OH =H,0+ Na'+Cl.

«3’eqHABINN» HOHU y (POPMYJIU BiAIOBimZHHX
CIIOJTYK, OTPUMAEMO MOJEKYJIsAPHE PiBHAHHSA

HCl + NaOH = NaCl + H,0.

Orike, g TOTO IOO CKJIACTH MOJIEKYJISDHE
PiBHAHHA 3a JAaHUM HOHHO-MOJIEKYJISAPHUM DiB-
HAHHAM, TOTPiOHO 3aMiHUTM KOMKHHUUA HOH Ha
GopMyay BiAIOBiTHOTO CHJIBHOIO I PO3YMHHOTO
eJIEKTPOJIITY, a oTiM Jonucatu GOpMyJIr iHITTNX
pearenTiB (IPOAYKTiB) — POBYMHHUX CUJIBHUX
eJIEKTPOJIITIB.

3po3yMijsio, IO HOHHO-MOJIEKYJIAPHOMY PiB-
mauanio H* + OH™ = H,0 sigmosigators Gararo
MOJIEKYJIAPHUX PiBHAHB, 00 peareHTaMu MOKYTh
OyTu iHII Jyru Ta cuabHI KucjaoTu. [Ipuxaagu
TaKUX PiBHAHB:

2KOH + H,S0, = K,S0, + 2H,0;
Ba(OH), + 2HNO, = Ba(NO,), + 2H,0.

3asHauumo, 1o mapa peareHtiB Ba(OH), i
H,SO, He 3am0BOoNbHAE yMOBHU 3aBIaHHA. Xoua
Oapiii rigpoxkcun i cyab(parHa KHUCJI0Ta — CUJIbHI
1 POSUMHHI €JIeKTPOJIiTH, OJMHAK IPU 1X B3aEMO-
il yrBOpIoeThCcs HeposumHHA ciinb BaSO4, dop-
MyJa AKol Maja OyTu B IpaBiii yacTMHI HOHHO-
MOJIEKYJIAPHOTO PiBHAHHA.
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P SampomonyliTe MOJIEKyJApHE DiBHAHHS, AKe
BimIIoBizae HOHHO-MOJIEKYJISIPHOMY PiBHAHHIO

2Ag" + CO% = Ag,CO,l.

IIpu ck1agaHHI HOHHO-MOJIEKYJIAPHUX PiBHAHB
CUJIBHY JIBOXOCHOBHY Kucyory H,SO, nmpuiiaaTo
nomasaTu ftonamu H' i SO}, a KucioTu cepefHbOL
CUJIM — MOJIEKYJIaMK, TOOTO B HEIMCOI[iIiOBaHiMi

dopmi.

BUCHOBKMH

CyTs peakirii, 1ka BimO0yBa€eThCI MisK €JIEKTPOIi-
TaMU B PO3YHHi, Mepegae HOHHO-MOJIEKYJISIPHE PiB-
HAHHS; BOHO MiCTUTh (hopMyIH peuoBuH i popmy-
JIM WOHiB.

IIpu ckIagaHHI HOHHO-MOJEKYJIAPHUX PiBHAHD
JIMIIE CUJIbHI €JIEKTPOJIiTH MOJAIOTH Y TUCOIiiioBa-
Hill popmi.

?

73. YnMm Biapi3HAETLCSA NOHHO-MOJIEKYNSIPHE PIBHAHHSA Bif MOIEKYNSPHOr0?
74. CKknafitb MOHHO-MOJNEKYNSAPHI PIBHAHHA peaKuii, Wo BianosigaloTb
TaKUM MONEKYNSAPHUM PIBHAHHAM:
a) Mn(NOs), + Ba(OH), = Mn(OH)2¢ + Ba(NO3),;
6) Na,S + H,S0, = Na,S0, + H,ST;
B) 2KOH + CO, = K,CO5 + H,0;
r) Ni(OH), + 2HCI = NiCl, + 2H,0.
75. 3anponoHynTe MOSIEKYNAPHI PIBHAHHS, LLO BiAMNOBiAalTb TAaKUM MOHHO-
MONEKYNAPHUM PIBHAHHSM:

a)Ag" + CI- = AgCll; r) H,S + 20H™ = S*~ + 2H,0;
6) 3Pb?* + 2P0 = Pbg(PO,)d; 1) SO3™ + 2H* = SO,T + H,0;
B) Cu®* + 20H™ = Cu(OH),J; n) Zn(OH), + 2H* = Zn** + 2H,0.

76. CKknafiTb MOHHO-MOJIEKYNIAPHI PIBHAHHSA peakLin, o BiabyBaloTbCs B
PO3YUHI MiXK TAKUMU €NeKTpoNiTaMu:
a) depym(ll) HiTpaTOM i Gapin rigpoKcHMaom;
6) HaTpin GTOPUAOM i XNTOPUAHOIO KMCNOTOLD;
B) NiTiM rigpoKCHUaOM i cynbdaTHO KMCNOTOIO;
r) xpoMm(lll) cynbdatom i Kanin optopocdatom.
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77.CKknagiTb MONEKynsipHe i MOHHO-MOJMIEKYNSIPHE PIBHAHHA peakLuii MiX
pPO34YMHaMM Nyry i coni, B pe3ynbraTi KO yTBOPIOTLCS:
a) HepPO34YMHHaA OCHOBA | PO34YMHHA Cifb;
6) Nyr i HepPO34MHHa Ciflb;
B) HEPO34MHHA OCHOBA | HEPO34YMHHA Ciflb.
78. JonuuiTb cXemu NepeTBOPEHb, CKNaAiTb MOHHO-MONEKYNSPHI Ta Biano-
BiHI MONIEKYNSAPHI PIBHAHHSA:
a) HsPO, + ... > PO, + H,0;
6) Cr(OH)3 + ... = Cr®* + H,0.

Peakuii o6mMiHy
MiX efleKTponiTamMu B PO34YUHI

Martepian naparpada gonomoxxe Bam:
» MOMOBHUTU CBOi 3HaHHA MPO peakLlii 06MiHy 3a

y4acTIO e/IEKTPONITIB;
» nepepbadvatv MOXIMBICTb Nepebiry peakLii 06MiHy.

PosrasanayTi B monepenqaboMy naparpadi peak-
il HaJeKaTh 40 peaKIliii oOMiHy.
He Bci peaxiiii oominy mosxauBi. ¥ 8 Kjaci Bu

LlikaBo 3HaTH . . .
JisHaJInCs, 110 PeaKIlis TaKoro THUIY BifOyBaeTh-

Heski couri

MOJKYTD cd, SAKINO i MPOAYKT € MaJOpPO3UMHHUM abo

B32EMOIATH HEPO3UMHHUM (BiH BUAIIAETHCA Y BUIJIALL ocany),

OJHA 3 OJHOIO rasoM um cjaabKoro Kucaoroo. Temep momamo, 110

i B posmias- peakiris BimOyBaeThbCA i TOMi, KO YTBOPIOETHCS

JIEHOMY CTaHi. CcJIa0KUH eJIeKTPOJIIT, Y TOMY YMCJIi i Boga.

Orxe, OJid 3’sACyBaHHSA MOJKJIUBOCTI Iepediry

peakiii oOMiHy moTpiOHO MaTH BimomocTi Ipo
POBUMHHICTE i cuiy eyexkTpoiitiB. Haramyemo,
1[0 PAO KHUCJOT, PO3MIiI[eHNX 3a iXHBOIO 31aT-
HicTIO Mo aucorlriarii, HaBemeHo Ha ¢opsami II.
Heo06xigHOo Takok 3HATH, IO (PTOPUAHA KUCJIOTA
HF, xnopunua HCI, tioqunua HI, cyasdizuaa H,S,
mitparHa HNO; — jnerki kKucnoTn, kapboHaTHA
H,CO; i cynspitna H,SO; — mectifiri, a cuii-
katHa kucyora H,SiO; — HeposuuHHa y BoAi.
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NNABOPATOPHWI AIOCIA N2 2
PeaKuifs 06MiHy 3 yTBOpPEHHAM ocagy
¥ npobipry HamuiiTe 1—2 mu posuuny depym(IIl) xm0-
puny i momaiiTe Takuii caMuii 00’€M PO3UMHY HATPii
rizpoxcuny. I1lo cmocrepiraere?
CkiazmiTh MOJEKyJaApHE i MOHHO-MOJEKYJApHEe piB-
HAHHA.

NNABOPATOPHWI AOCNIA N2 3
PeaKuif 06MiHy 3 BUAiNneHHAM rasy
Y npobipry HamuiTe 1—2 MJI po3unHy HaTpPili KapOoHa-
Ty i mJomaBaiTe 4O HHOT'O HEBEJIMKNMMU HOPIiAMU Po30aB-
JeHy HiTpaTtHy KucJyory. Illo BinbyBaeThcsa?
3anunriTe MOJeKyJaApPHe i HOHHO-MOJIEKYyJaApHE PiB-
HSAHHS.

JIABOPATOPHWIM JIOCNIA N2 4
PeakKuiss 06MiHy 3 yTBOPEHHAM BOAU

Y npobipky HaauiiTe 1 MJ PO3UMHY HATPil TiAPOKCULY,
mobaBTe OLHY KpAaIlIio PO3UYMHY (eHoadTageiny i goma-
BaliTe HEBEJIUKUMH IIOPI[iAMU 3a IOIIOMOIOI0 IIiIeTKM
po30aBiieHy HITpaTHY KHCJOTY, TOKU He 3HUKHe 3a0apB-
JIeHHS iHguKaTopa. BmicT mpobipKu mepioguuHo mepemi-
ITyHTe CKIAHOIO MAJUYKOI0 a00 CTPYIITyBaHHAM.

IToscHITH Pe3yIbTATU CIIOCTEPEIKEHD.

CKJIagiTh MOJIEKYJISPHE i HOHHO-MOJIEKYJIAPHEe PiBHAH-
HA peaxirii.

3BEpHITH yBary Ha HOHHO-MOJIEKYJIAPHI PiBHAH-
HdA, 3aIMcaHi BaMHu MOicjd BUKOHAHHS LOCJIimiB.
KoxHe 3 HUX yKasye Ha Te, M0 nid uac pearxyil
00MiRY KiAbKiCMb (lOHI6 Y PO3UUHL 3MEHULYEMDBCA.

Po3rnsitHemMo BUNafoK, KOJn peakLisi 0OMiHy MixK
e/leKTponitTaMu He BifbyBaeTbCs. SKLWO 3/1UTH,
Hanpuknag, Po34MHU HaTpin rigpokeugy (nyr) i
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Kanin xnopugy (Cinb), To >xogHUX 3MiH a60 30BHilLL-
HiX e@eKTiB He nomiTumMo. PO34YMH 3a/ULLIUTbLCS
6e306apBHUM; i3 HbOIro He BUZINATUMYTbLCS Hi ocaj,
Hi ra3. CkaaBlWKX HOHHO-MOJIEKY/ISIPHE PIiBHSIHHSA,
BUSIBUMO, LLIO HOro JiBa i npaBa YaCTUHU OHaKOBI:

NaOH + KCI = KOH + NacCl;
Na*+ OH + K* + CI- = K* + OH + Na* + CI".
Jo6yTuii po34nH MiCTUTB yCi NOHM, SIKi 6Y/IU B PO3YU-

Hax HaTpin rigpoKeuay i Kanin xnopugy. Omke, ui
CIOJIYyKM HE B3aEMOZi0Tb OfHa 3 O4HOI0.

Buknanenuii Buiie MmaTepiaJj CTOCYEThCSA peak-
1[ift oOMiHy, y AKUX 00MABa peareHTu — PO3UYUH-
Hi 1 cuabHI eqeKTposiTU. IKIITO BUXigHa CcIOIy-
Ka He PO3UMHAETHCS ¥ BOAiL a00 € cJ1abK0I0 KUCI0-
TOI0, TO BUCHOBOK IIPO MOJKJIUBICTH peakrIrii
POOIATE IicaA TPOBEeIeHHS BiAIOBiAHOTO Ximiu-
HOTO eKCIIePUMEHTY.

BUCHOBKMU

Peakuis o0MiHy MiK eJleKTpoJiTaMu B PO34YUHi
BigOyBa€ThCA, AKUIO cepex il MOKIMBUX MPOTYK-
TiB — Hepo3YMHHA a00 MAJIOPO3UMHHA CIIOJIYKA,
ra3 UM CJIa0KU eJIeKTPOJIIT.

ITix yac peakuii o0MiHy KiJbKicTh HOHIB y pO3-
YHHi 3MEHIIYETHCS.

?

79. Y 9Kux BUNaaKax peakLis o6MiHy BiabyBaeTbCA?
80. Jonuwitb dopmynuM MNPOAYKTIB peaKLin i cknafiTb MOSIEKYNspHi Ta
NOHHO-MONEKYNSAPHI PIBHAHHS:
a) Ni(NOz), + KOH — ...; B) MnCO3 + H,SO, — ...
6) ZnCl, + Na,S — ...;
81. lonuwwiTb cxeMu peakKLiin, CKNagiTb MONEKYNSPHI Ta MOHHO-MOJIEKYNAP-
Hi PIBHAHHS:
a) Ba(NO3), + ... > HNO3 + ... ;
6) KoCO5 + ... &> KyS0, + ... ;
B) Na[Al(OH),] + ... — ... + AICl5 + H,0.
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82. Yn mMoxIMBa peakLlis y BOAHOMY PO34YMHI MiXK CMOAyKamu 3 TakKUMu

dopmynamu:
a) Ba(NO3), i H,S; B) HCl i KNOg;
6) LiOH i HBr; r) K,CO5 i Ba(OH),?

Bianosigi aprymeHTynte. Hanuuwite MONEKyNsapHi i HOHHO-MONEKYNSPHI
PiBHAHHSA peaKLi, Ki BiabyBalOTbCS.
83. FKi NOHU HEe MOXKYTb OHOYACHO nepebyBaTh Y BOJAHOMY PO3YMHI:

a)S03 iCl; r) Na* i Ba®*;
6) Ca®* i PO3; r) Pb®" i NO3;
B) AI** i OH~; n) Cu?*is??
84. YKaxiTb CMONyKu, 3 SKMMU B3aEMOAIE Y BOAHOMY po3ynHi depym(ll)
cynbdart:
a) XnopuaHa KUCoTa; r) 6apin HiTpart;
0) Kaniv rigpokcug,; I') KapOoHaTHa Ku1cnorta.

B) HaTpin cynbdina;
85. [1o6epiTb NO ABi Napu pi3HWX €NEKTPONITIB, AKi pearyioTb y pO34uHi 3
YTBOPEHHAM:
a) aNlloMiHin rigpokenay;
6) cuNikaTHOI KUCNOTW.
3BaKTe Ha Te, Lo cepeq CunikaTiB po34MHHI nuwe coni Hatpito i Kanito.
HanuwiTb BiANOBIAHI MONEKYNAPHI | HOHHO-MOMEKYNAPHI PIBHAHHS.

4 )

NSt AONMUTNIMBKX
Fipponi3 conen

FKLLO B PO34MH KanbLIMHOBAHOI coau, abo HaTpin kapboHaty, Na,CO4
Joaaty Kpanao po3ynHy deHondTaneiHy, To BiH HabyBae MaJMHOBOIO
3ab6apBneHHs. Lle BKadye Ha HasiBHICTb Y pO34uMHi noHiB OH™. OcKinbku B
COJi TAKMX MOHIB HEMAE, POBMMO BUCHOBOK: HaTpii KapboHaT B3aEMOi€
3 BOAOLO, | OHMM i3 MPOJYKTIB L€l peaKLiii € HATPIM rigpoKcua:

Na,COs5 + Hy0 = NaOH + ... .

Mo»Ha npunycTUTH, WO APYrMM MPOAYKT — KapboHaTHa KucnoTa.
Bam Bigomo, L0 BOHa HECTIMKa i pO3KNajacTbCsa 3 YTBOPEHHAM Byrie-
Kucnoro ragdy. OgHaKk BUAINEHHS rady 3 pO34MHY COAMN He CNoCcTepiraemMo.
OmKe, ApyrMmM NPOAyKTOM peakKLii € iHWa pe4yoBuHa.

3icTaB/IeHHS KiNIbKOCTi aTOMIB KOXHOro enemeHTa y popmynax aBox
peareHTiB i HaTPiK rigpOKCUOY BKA3ye Ha YTBOPEHHHA Pa3oM i3 JIyrom
Kucnoi coni* NaHCOs:

\ Na,CO5 + H,0 = NaOH + NaHCO;. /

! Kucna cinb — IPOAYKT HeIoBHOTO 3aMimieHHs atomis Iigporeny B
MOJIEKYJIi KMCJIOTH Ha aToMu (TOUHiIlle — HOHM) MeTaJiuHOro eJieMeHTa.
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/BUJ,OMO, IO 3 BOAOIO pearye nuile He3HayHa YacTuHa coau. BomD
4yac BiabyBaETbCA 3BOPOTHa peaKLia — Mix cnonykamu NaOH i NaHCO4
(i nponykT — Na,CO5 i BOAa). 3BaKMBLLM Ha Lie, 3arMUCyEMO B XiMiYHO-
MY PiBHSAIHHI 3HAK 060POTHOCTI:

Na,CO5 + H,0 2 NaOH + NaHCOs.

PosrngHyTta peakKuis € peakuieto o6MiHy. LLlonpaBaa, 06MiH pe4oBUH
CBOIMW «CK/1aOBMMW» HEMOBHWI: NMLIe NOMOBMHA WMOHIB HaTtpito y
BUXiQHIM coni 0OOMIHIOETbLCS Ha atomu [igporeHy.

Peakuito 06MiHy MiX Ci/lJI0 | BOAOK Ha3MBalTb PEAKLIE rigpo-
i3y~

YcTaHOBMEHO, WO 3 BOAOK B3aEMOAIOTb COJli, YTBOPEHI CnabKumu
OCHOBaMu abo cnabkuMmu KMcnotaMmu (coga yTBOpeHa cnabkot Kapbo-
HaTHOW Kucnototo). CepeaoBuLLe PO3YMHY COJli 3YMOBJIOE CUSIbHUM
€NEKTPOJIIT, Bify SKOro NoXoauThb Cifib (Y LibOMY BUMNaAKy — HaTpiK rigpok-
CUA); BiH YTBOPIOETbCS NpM i rigponisi. Hanpuknag, po3ynHu cone K,S,
Na,SiO5; MaloTb Ny>KHe cepefoBuLLe, a po3vnHKu conen ZnCl,, CuSO, —
Kucne.

Tenep MU MOXXeMO MOACHUTKU, YOMY B KJITUHKax Tabnuui po34nHHO-
CTi, SIKi BignoBigaloTb AefKMM conaMm, € no3Hayvyka #. KoxkHa i3 umx
cosien NoxoAuTb Bif cnabKoi OCHOBU M C1abKOi KMCNOTK | TOMY 3a3Hae
MOBHOIO Tigponi3y:

\ Al,S; + 6H,0 = 2AI(0H); + 3H,ST.

J

MPAKTUHHA POBOTA N2 1

Peakuii MOHHOro o6MmMiHy
MiXX eneKTpositamu
y BOAHUX PO34YUHaX

Bam BumaHo po3umHM MarHiil XJopumy, KaJiil xapbo-
HaTy, HATPi# rizpokcuny i posbdaBieHy cyabdhaTHY KucC-
JIOTY.

CKopucTaBIIinch TaOJIUIIEI0 PO3UMHHOCTI Ta pPALOM
KucJoT 3a cuiioio (dopsaar II), 3’acyiiTe, un BimOyayThCs
peaxkirii B posumHi (i AKi came):

! TepmiH HOXOAUTH Bifi rpenbKux cais hydor — Boga i lysis — posmag.

62

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



a) MiK IBOMa COJISIMIU;

0) Mixk ciyrio i ryrom;

B) MisK CiJIIO i KMCJIOTOIO.

3mificHITL IIi peaKIrii, a TaKoK peaKIlilo Mix JyroM i
KHCJIOTOIO.

SanunIiTh y KIITHHKAX IOLAaHOI HMMKUe Ta0JauIli (op-
MYJIA PeareHTiB I OJHOTO 3 IPOAYKTIB KOKHOI peakIii,
BJIACTHBOCTI AKOTO0 YMOJKJMBJIIOIOTH ii mepebir. Ilicia
dopMyJa IMPOAYKTIB IIOCTaBTE CTPiJIKU ! (aKmro mim uac
peakiiii crosyka Bunazae B ocazn), 1 (AKIO CIOTYKA BAII-
JIIETHCS Y BUTJIAAI ra3y) a00 MO3HAUKY «CJI.» (AKIIIO pedo-
BUHA — CJIa0KHUII €JIeKTPOJIIT).

PearenTu
(cimp 1) (cims 2) (myr) (xuciora)

(ciz 1)

(cims 2)

(71yr)

Hamunrite MoOJIeKYJIApPHI Ta HOHHO-MOJEKYJISPHI PiB-
HSIHHS Peaxirii.

IloscHiTH, YoMy peakIlii 0OOMiHY MidK JeAKUMU CIIOJY-
KaMu He Bif0yBaroThCH.

?

86. Ky peaKLUito, WO B MpaKTU4HiK poboTi He BifOyBaETbCSH, MOXKHa 3/iK-
CHUTU 3a iHLWKX YMOB? YKaxXiTb i YMOBM, HANULWITb XiMiYHE PIBHAHHS i
[aviTe Ha3BW NPOAYKTaM peakLii.

87. Aknumun 6ynn 6 pesynbTaTtv NPaKTUYHOI POBOTH, SKOM 3aMiCTb PO3YNHY
HaTpiN rigpoKcuay 6yno BMAaHO PO34YMH Bapin rigpokcuay? 3anoBHITb
BiANOBIiAHY TabnuUO i CKNadiTb MONEKYNSAPHI Ta MOHHO-MOJIEKYNSAPHI
PIBHSHHS peaKL,in.
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AKicHi peaKuii
Ha AesKi NOHU

Martepian naparpada gonomoxxe Bam:

» 3'dcyBaTtu, SKi XiMiYHi peakuii Ha3uBaloTb SKic-
HUMU;

» BUSIBNATU AESKi aHioHW 3a A0MOMOTrol AKICHMX
peakuin;

» aHanisyBaTu MOMJIMBICTb 3AiNCHEHHS AKICHOT peaKLil.

YacTro BUHUKAae moTpeba 3’AcyBaTu, 4Yu Mic-
TUTH BOAHUN PO3UUH IIeBHI KaTioHU ab0o aHiOHU.
Axmo gna Bussiaenna iouis H™ i OH™ Bukopu-
CTOBYIOTh IHIMKATOPHU, TO AJA iHIIUX HOHIB
IPOBOAATL XiMiuHI peakrIrii, IO CYIIPOBOIIKY-
IOThCA OCOOJUBUMM BOBHIMHIMEU edeKTaMu
(yTBOpeHHs XapaKTepHOTO Ocaly, BUIIJEHHSA
rasy 3 IIeBHUMU BJIACTHUBOCTAMMU, IIOABA UU
3MmiHa 3abapBjeHHA po3umHy). Taki peakirii
Ha3UBAIOTh AKICHUMU.

IIpomoryemo BaM 3miHiCHUTH peakIrii, 3a Jomo-
MOTOI0 IKUX MOJKHA BUSBUTHU B PO3UMHI I0OHU Jie-
AKUX KUCJIOTHUX BAJIUIIKIiB.

JNTABOPATOPHWI AOCNIA N2 5
BuAABNeHHS XNOpUA-iOHIB Y PO34UHI
HauuiitTe B npobipKy 1—2 MJI po3YMHY HATPill XJIOPUILY
i momaiiTe 2—3 KpaIlJli pO3UNHY apreHTyM HiTparty. Ciio-
cTepiraiiTe moABYy OiJIOTO CHUPHUCTOTO OCAAYy aApPTeHTYM
XJIOPUAY.
CrIamiTs MOJIEKYJIIPHE i HOHHO-MOJIEKYJIAPHEe PiBHIH-
HA IIPOBEJIEHOI AKiCHOI peakIrii.
Y posumu 3 ocazom HaauiiTe 1—2 MJa pos3daBieHOl
HiTpaTHOI KMCJIOTH. UM PO3UMHIETHCSA apreHTyM XJIOPU/I
y 1iit Kmeaori?
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JTABOPATOPHWW JIOCNIA N2 6
BusiBneHHs 6poMia-iOHIB y PO3YUHI
HasmiiTe B ipob6ipky 1—2 Mu po3umHy KaJriii opominy i
momaiTe 2—3 KpalLi po3unHy apreHTyM HiTpaTy. Cmocre-
piraiiTe MOsBY JKOBTYBATOTO CUPHUCTOTO OCAIAy apreHTyM
opominy. 3’AcyiiTe, Ui PO3SUNHAETLC OCAJ Yy PO30ABIEeHIH
HITpaTHil KMCJIOTI.
CryiamiTh MOJEeKyJIAPHE i HOHHO-MOJEeKYJIAPHE PiBHAH-
HS IIPOBEJIeHO1 AKiCHOI peaKIrii.

JNTABOPATOPHWI AIOCIA N2 7
BusiBNneHHs noaua-ioHiB y pO34uHi
Hanwuiite B mpobipKy 1—2 M posunny Kaadiil Hogungy i
JomaiiTe 2—3 Kpami pos3umHy apreaTym HiTparty. Cmo-
cTepiraiiTe ImMoABY KOBTOT'O CHUPHUCTOTO OCAAy apreHTyM
mopunmy. 3’sCyiTe, YU POSUNHAECTLCI 0Ccal y po30aBIeHil
HITpaTHIiN KUCJOTI.
CrIamiTh MOJEKYJIAPHE i HOHHO-MOJEeKYJIAPHE PiBHAH-
HA IPOBeJeHO0l AKiCHOI peakIrii.

NNABOPATOPHWI AOCNIA N2 8
BusBneHHsa cynbdaTt-ioHiB Y pO34UHI
HauutiTe B mpobipky 1—2 MJ po3umHy HaTpiit cyabda-
Ty ab0 Po30aBJIEHOTO PO3UUHY CYJAb(GaTHOI KHCJIOTH i
IomaiiTe KibKa Kpareyb PO3UMHY O0apiit Xjopumay. ¥ TBO-
proeThesa 0innii IPiOHOKpHUCTATIUHNE ocan 6apiii cyabda-
Ty. 3’dAcyiTe, UM PO3UMHIAETLCA OcCal y Po30aBIeHil
HITpaTHil KHCJOTI.
CKJIagiTh MOJIEKYJISAPHE i HOHHO-MOJIEKYJIAPHEe PiBHAH-
HS IIPOBEJeHO1 AKiCHOI peaKIrii.

NNABOPATOPHWWM AOCHIA N2 9
BusiBneHHs opTtodpocdaT-ioHiB y PO34YUHI

Hanwniite B mpobipKy 1—2 M1 posunHy HaTPiii opTodoc-
dary i zomariTe 2—3 KpallJi po3UYMHY apreHTyM HiTpary.
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CrocrepiraiiTe moABY sKOBTOT'O OCAaAy apreHTyM opTodoc-
dary. 3’acyiiTe, Ui PO3UMHIAETHCI OCAL y Po30aBJIeHill
HITpaTHIN KUCJIOTI.

CrJyamiTh MOJIeKyJIspHE i HOHHO-MOJIEKYJIApHE PDiBHAHHA
IIPOBeJeHOol AKiCHOI peaKIrii.

NNABOPATOPHWMIN JOCNIA N2 10
BusiBneHHs Kap6GoHaT-iOHIB Y PO34UHI

Hannuiite B mpobipxy 1—2 MJI po3umHy HaTpiii Kapbo-
HaTy i JomaiiTe KibKa Kpallesib PO3UNHY 0apiil XJIOpUIy.
YrTBopooeTbesa Oinmit ocax OGapin kapbomary. HomaiiTe
o BMicTy mpobipku 1 MJI po3baBieHOl HITpPAaTHOI KHMCJIO-
. [Ilo cmocrepiraete? Yum mae 3amax ras, AKWUNA BUIi-
JSAETHCA?

ITligaeciTs JO OTBOPY IPOOIPKM 3BOJIOMKEHUII YyHiBEp-
CaJIbHUN 1HIMKATOPHUI mamipenb. SIK 3MiHIOETHCA HOTO
KoJip? Ilpo o 1e cBigunTs?

CrIamiTh MOJIEKYJSAPHI Ta MOHHO-MOJEKYJISAPHiI piB-
HAHHSA IIPOBEAEHNX PeaKIliii.

Kap6oHaT-ioHr MO:KHa BUABUTU B PO3UUHI,
JOIaBIIN 10 HbOTO KUCJIOTY. BuaissgeTbcs Byrie-
KHcauii ras, aKui He Mae 3amaxy. [Ipu mpomyc-
KaHHi IIbOT0 a3y B PO3UUH KaJIbIill MiApOKCcUIy
YTBOPIOEThCA OiIMi ocal KaabIlili KapOboHaTy.

Ansa BuUsABAEHHS1 B PO3YUHI [ESIKUX aHiOHIB
3aMiCTb apreHTyM HiTpaTy MO)KHa BUKOpUCTaTH
nmom6ym(ll) HiTpat. Xnopua, 6pomig, cynbar,
optodocoar i kKap6oHat lMnomoymy(ll) — 6ini
ocaau, a nogug — XoBTui (man. 27). AKwo gocni-
[DKYIOTb y»Ke po36aBJ/ieHi pPO34YMHU, TO AESIKi peaK-
yii 06MiHy MOXyTb He Big6ytucsi, 6o coni PbCl,,
PbBr,, Pbl,, PbSO, € Masopo34YUHHUMM.

OCK1JIbKY XJIOPUI-i0HU BUABJIAIOTH Y PO3UMHI
JIolaBaHHAM [0 HHOT'O PO3YMHY apreHTyM HiTpa-
Ty, TO KATiOH1 APTreHTyMYy MOKHa BUABUTHU, CKO-
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Man. 27.
OcapKeHHsa
6pomiay (a)

i ioamnay (6)
Mnomeymy(Il)

PUCTaBIINCH XJIOPUIAHOIO KWCJIOTOI YW PO3YU-
HOM HATPi#l Xjopunpy.

IIpoBecTu AKicHY peakIliio 3 METOI BUSABJIEH-
HA MeBHUX MOHIB YaCTO HEMOKJIMBO Uepe3 HadB-
HIiCTBH y HOCIiI)KyBAaHOMY PO3UMHI iHITUX HOHIB.
Hanpuknazn, BUABUTU XJIOPU/-I0HM B PO3UYMHI 3a
roromoroo coni AgNO; He BracTbCd, SKIITO PO3-
YWH MiCTUTHUMe I1e i 6poMin-, iogua-, cyabdar-,
KapboHaT- a6o optodocdar-ionu; yci mi ioHH
CIIONIy4YaIOThCA 3 HoHamMu Ag', I yTBOPIOIOTHCA
ocaju BiAIOBIJHUX cOJIe.

SkicHi peakIlii BUKOPUCTOBYIOTH He JIUIIIE IJIA
BUABJIEHHA TUX YN iHINUX HOHIB, a U IJIsI PO3-
misHaBaHHA CHOJYK abo iXHiX posuwmHiB. 3a
IOIIOMOT0I0 TAKMX PEeaKI[iii BUABJIAIOTD TOKCHUUHI
KaTiOHW Ta aHiOHW B IPOMMCJIOBUX CTOKaX. SIKic-
Hi peakiii Ha HiTpaT-iOHHM MaOTHL 3MOTY TEPEBi-
PUTH, YU MiCTATHCSA 3AJUIIKU 100puB (HiTpaTiB)
B OBOYAX.

Peakirii 3a yuacTio meBHHX IOHIB, AKi BinOyBa-
I0ThCS 3 XapaKTepPHUM 30BHilHIM edekTom (yTBO-
PeHHs ocaay, BUIiJIeHHS rasy, mOsiBa 4YM 3MiHaA
3a0apBJIeHHS PO3YNHY), HA3WBAKOTHh AKiCHUMH
peakuiamu. Ix 3milfiCHIOIOTH 3 MeTOI0 BUABJICHHS
pPi3HUX HOHIB Yy PO34YUHi, pO3Mi3HABAHHS CIIOJIYK.
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88. AKy peaKLuito Ha3nBaloTb AKICHOO?

89. PeakLuiji aKoro Tuny Biabysanucs nig 4ac BUKOHaHHA BaMK nabopartop-
Hux gocniais N 5—107?

90. K MOKHa PO3PiI3HUTK }KOBTI 0OCaan apreHTymMm NoaMAaY | apreHTyM opTo-
docdary?

91. K MOXHa po3pi3HUTK Bini ocaaun 6apin cynbdaTty i 6apin KapboHaTy?
HanuwiTtb BignoBigHe XiMiYHE PIBHAHHSA B MOJIEKYNAPHIA Ta HOHHO-MO-
NEKYNApHin dopmax.

92. Y1 MOXKHa BUABUTU XJ1opua-, 6pomia-, noama-, optodpocdat-ioHn B po3-
YMHI 3a JOMOMOroto po34uHy coni bapito? Bignosigb 06rpyHTymnTE.

93. Yn MOoXKHa BUSABUTU cynbdaT-ioHW, KapboHaT-iOHW B PO34MHI, BMKO-
pUCTaBLLIM PO3YUH apreHTym HiTpaTty? Bignosiab 06rpyHTymTE.

MPAKTUYHA POBOTA N2 2
Po3B’A3yBaHHSA eKcrepuMeHTaNbHUX 3aaay

Bam BumaHo mesKi peyOBUHU Ta PO3UMHU. ¥ BaIlIOMY
POBMOPAMMKEHH]I — PO3UMH HATPiM rigpoKcuay, posbasiie-
Ha cyJab(aTHa KIHCJI0Ta, a TAKOK IIPOMUBAJIKA 3 BOLOIO i
CKJAHI manmukum. [ BUKOHAHHS 3aBIaHHA 3 BaM
HeoOXilTHO 3aMOBHUTH B YUNTEJISI JOLATKOBUII PEaKTHB.

BAPIAHT |

3aedannsa 1. Po3nisHaBaHHA TBEPAUX CIIOJIYK.

Y TphOX MOBLILHO HMPOHYMEPOBaHMX IIPOOipKax wMic-
TAThCA 0111 MOPOIIKY KaJjiit HiTpaTy, HaTpiit KapboHaTy i
KaJbIliii KapOoHaTy. BuadHauTe BMiCT KOKHOI IIPOOipKH.

3aeédanna 2. Po3ni3HaBaHHS PO3YMHIB CIIOJIYK.

Y TpROX IOBILIBLHO IIPOHYMEPOBAaHUX IIPOOipKax Mmic-
TATHCA 0e30apBHI PO3UMHU HATPIN XJIOPUAY, MATHINA XJIOPH-
Iy i muHK cyabdary. BusHauTe BMicT KOKHOI IPOOipKU.

3aedanna 3. BuaBIeHHS HOHIB y PO3UMHI.

Y Buganomy posumHi MicTAThcA ABi coni Hatpirto —
Kap6oHaT i oprodochar. [loBemiTh HaABHICTHL y HBOMY
amionis CO5 Ta PO} .
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BAPIAHT II

3aeédanns 1. Po3mizHaBaHHA TBEPAUX CIOJIYK.

Y TpnoX IOBiIBHO IIPOHYMEPOBaHMX IIPOOipKax Mic-
TATHCA 0iJ1i MOPOMIKYM HATPiN HiTpaTy, Maruiit KapboHaTy
i 6apiit cyapdary. BusHauTe BMicT KOMKHOI IIPOOIpKI.

3aeédannsa 2. Po3ni3HaBaAaHHA PO3YHMHIB CIOJYK.

Y TphOX MOBiLJIbBHO HPOHYMEPOBAHHX IIPOOipKax Mic-
TAThCA 0e30apBHI po3umHM Kajiil HiTpaTry, 6apiit xjJopu-
Iy, alloMiHil cyiabpary. BusHauTre BMicT KOMKHOI IIpO-
OipKm!.

3a60annsa 3. BuaBiIeHHA HOHIB y PO3UMHI.
¥ Bumanomy po3umHi MicTaTkeda ABi couri Kasito — kap-
. o . . g g 2—
Oonar i tionpupn. [loBeniTh HaABHiCTL ¥ HbOMY aHioHIB COj
ral .

ITocaimoBHiCTS Ailt Ipy BUKOHAHHI KOMKHOIO 3aBIaHHH,
CIIOCTEPEeIKEeHH, BUCHOBKHY 3aIUIIIITE Y 30IINIT.

CrJIagiTh piBHAHHS BiJHOBIZHUX pPeaKIlill Yy MOJIEKY-
JISIPHiN Ta HOHHO-MOJEKYJIAPHi (hopmax.

?

94.Y BalloMy po3MNopsAKEHHI 3aMiCTb po36aBieHoi CybdaTHOT KUCNOTH
€ XJI0pMnaHa KMcnoTa. Yn MoXHa B LIbOMY pa3i BUKOHATU 3aBAaHHS:
a) BapiaHTa |;
6) BapiaHTa II?
Bianosigi aprymeHTynTe.
95. Y1 MoOXKHa po3ni3HaTK CrofiykKM B 3aBAaHHi 1 KOXHOro BapiaHTa 3a
[I0NOMOroto HarpiBaHHS? Y pasi NO3UTUBHOI BiANOBIAI PO3KaXiTb, K
BM BUKOHAETe 3aBaaHHA. CKnafitb BiANOBIAHI XiMiYHi PIBHAHHS.
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PO3aia
XiMiuHi peakirii

Y nmwomy pospmini ysarajibHeHO iH(opMaIlliio
mpo Bimomi BaM Tunm XimMiuHuMX peakriiii. Poa-
TJIAHYTO TaKOK peakIlil, IKMX BU Ille He BUBYA-
JU, IXHi XapakTepHi 08HAKU i 0COOJIMBOCTI ITepe-
0iry. BukoHyOUHM 3alpOIOHOBAHi BIpaBU, BU
HaOyIeTe HOBUX HABUYOK 31 CKJIAJZAHHS XiMmiu-
HUX PiBHAHD.

Knacudikauisa
XiMiYHUX peaKLiH

Martepian naparpada gonomoxxe Bam:

» 3’acyBaTy, 3a AKMMMU 03HAKaAMU KNacUPiKyoTb XiMiy-
Hi peaKuir;

» MOMOBHUTU CBOI 3HAHHSA MPO TUMM XiIMIYHUX PeaKLiii;

» npuragati BUNagKW, KoMK peakuii po3knaay, 3ami-
LLEHHSA Ta 0O6MiHY € MOXJIMBUMMU;

» [i3HaTUCA NPo 06OPOTHI 1 HEOGOPOTHI peakKL,i.

Osnaku, 3a akuMu KjaacudikyoTs ximiuni
peakmii. I[lepeTBOpeHHA OAHUX PEUOBWH HA iHIITL
IOCTifiHO BimOyBarTLCSA B HPUPOIi; 0e3 HUX He-
MOJKJINBE iCHYBaHHA JKUBUX opraHisaMmiB. PisHo-
MaHiTHI peakKIii BuBUalOTL yueHi B JjaboparTo-
piAx, 3OiACHIOTH iH)KEHepPW i TEeXHOJOTW Ha
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3aBOJIaX, YUHi Ta CTYAEeHTH IIiJi Yyac BUKOHAHHS
MPaKTUYHUX POOIT.

Ximiuni peakiiii Big0yBaroThCsa MOBLJIBHO ab0
MUTTEBO, 3a 3BHUYAWHUX YyMOB abo mpu Harpi-
BaHHI, 38 HAIBHOCTI KaTaJjiizaTopa uu 6e3 HbOTO.
BoHm MOMKYyTH CympoOBOIIKYBATHUCA Pi3HUMU
30BHIMHIMU e(eKTaMu — YTBOPEHHAM OCamy
UM rasy, 3MiHOI KOJILOPY PeYOoBUH ab0 po3um-
HiB, BUZiJT€HHAM TEIIJOTU TOIIO.

151 BCTaHOBJIEHHA MOPAAKY B po3MaiTTi ximiy-
HUX peakIliii spificHeHo ix KJacmudikarito. Ilpu
IBOMY 0YJIO BPaXOBaHO II€BHI 03HAKHU II 0CO0JINBO-
cTi peakmiii. HatiBaskusinii 3 HUX:
® KIJIBKiCTH peareHTiB i MPOAYKTIB peakKIrii;
® MOKJIUBiI HAIPAMKY Tepebiry peakirii;

e 3MiHa uym 30epe’KeHHs CTYHeHIB OKWCHEHHS
eJIEMeHTiB YHACJIiJOK TepeTBOPeHb PEUOBUH;

e BuAiJeHHA a00 MOTJIMHAHHS TEIJIOTH IIiJ yac
peaxirii.

Y nwomy maparpadi ysarajJbHEHO BiZoMOCTi
PO peakIlil CIoJIlyueHHsA, PO3KJIALY, 3aMileHHA
Ta OOMiHY, a TaKOY PO3ITJIAHYTO PeakrIii, aAki
MOJKYTH BifOyBaTHUCSA B Pi3HUX HAIPAMKAX.

Peaxkrii cmosryuenHa i poskmanmy. ¥ 7 Kjaci Bu
IisHAJNCA PO peakIii, y KOKHINA 3 AKUX KiJb-
KicTh peareHTiB i IPOAYKTiB HEOOHAKOBA.

Peaki1ito, B AKiM i3 KiJIbKOX PeYOBMH YTBOPHOETHCA OTHA
pPeYOBHHA, HA3UBAKOTH PEAKYiEH0 CNONYUeHHA.

Bam Bimomi peakmii cmosyueHHS, B AKUX
0epyTh y4acThb:
e 08i npocmi pevosunu (maj. 28)

2A]. + 3BI‘2 = 2A1BI‘3,
Peaknis cioryueHHst MeTas HeMeTaJl
A+B(+..)>C H, + Cl, = 2HCI;
HeMeTaJl HeMeTaJl

e (Jsa oxcudu
BaO + H,0 = Ba(OH),,
OCHOBHUM JyT
OKCHJ
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Man. 28.
Peakuisa
anoMiHio
3 6pomMoM

N205 + Hzo = 2HNO3,
KHUCJIOTHUM KHCJI0oTa
OKCHT,

t
3Ca0 + P,0; = Cay(PO,)s.
OCHOBHUM KHCJOTHHUHN  CLIBb
OKCHT, OKCH]

He Bci peaxirii cmoryuenas mokansi. Hampuk-
Jaj, iHepTHIi ra3u reJrii, HEOH i apTOH HE B3AEMO-
IifoTh i3 »KOAHOI0 peuoBuHOI0. He BigOyBaroThCa
peakIiii KMCHIO 3 XJIOpOM, Opomom, IiomoMm, a
BONHIO — 3 OopoM, cuiiiieMm. 30J0TO pearye
JuIlle 3 HaHaKTUBHIIINMU HeMeTaJaMu — TaJio-
reHaMu, a TaKOK i3 gesskuMu croaykamu. Oxcu-
I1 BCTYIIAIOTh MisK cO00I0 B peakilii, SKII0 BOHU
pisHATHCA 3a XiMiuHmMMU BjIacTuBOCTAMU. Tak,
OCHOBHi OKCHIM B3aEMOIIIOTH i3 KUCIOTHUMU i
aM(poTepHUMHU OKCULAMMU.

P CrnafiTe piBHAHHA peakIiiii: a) Misk HaTpiem i
BomHeM; 0) Mmik okcumamu Jlitiio i Cynbdy-
py(VI).

Peaki1rito, B gKiil 3 0THi€T pEeYOBHUHU YyTBOPIOETHCHA KiJIbKa
PEeYOBHMH, HA3UBAKOTH PeaKYi€r0 po3knady.

OueBUAHUM € Te, IO PO3KJIAMATUCA 3TaTHI
Jguiiie ckJjanHi peuoBuHu. Cepen HUX — OCHOBH,
aM@doTepHi TiAPOKCUAM, OKCUTEHOBMIiCHI KHUCJIO-
TH Ta iXHi coyi, mesaki oxkcunu (mas. 29):
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Man. 29.
Posknag
mepKypin(ll)
oKecuay

Fe(OH), < FeO + H,0%;

OCHOBAa

H,Si0; < Si0, + H,07;

KucJjora

CaCO; £ CaO + CO,T;

ciib

2HgO < 2Hg + 0,7.

OKCH[,

Peaxkiria poskaamgy
A->B+C(+..)

Peaxrii poskiany BigOyBalmoThLCs, AK IPABUJIO,
npu Harpisauui. KapboraTHa i cyabdiTHa KHcao-
TU PO3KJIQIAIOThCA BiKe 3a 3BUUYAWHUX YMOB Iif
Yac yTBOPEHHA:

CO, + H,0 2 H,COs;.

ITponykTaMu posKjany OCHOB, OKCUI'€HOBMIicC-
HHUX KHCJIOT i OinbIimocTi IXHIX coJieli € OKCHUIN.
He poskiagarorbed nmpu HarpiBauHi rizpoxkcuam,
KapboHaTtu ¥ cyabdparu Harpiio i Kamiro, a
TAaKOX OKCHUTe€HOBMICHi coJIi, KOKHA 3 SKHX
yTBOpeHa ABOMAa HeJeTKUMHU OKcumaaMu, — (doc-
daru, curikaTu, MUHKATU, aJIOMiHATHA TOIIO.

P CriaziTs piBHAHHA pPEaKIiil POSKIALY: &) IIMHK
KapboHaTy; 0) aaoMiHil rizpoKcumy.

Peaknii samimenas ta oominy. BuBuatoum y
8 kjaci ximiuHi TmepeTBOpeHHA HeEOPTAHIUHUX
CIIOJIYK, BU Ji3HaJMCS IIPO peakIlii, B KOKHIN 3
SAKUX — JBa peareHTH i [Ba IPOAYKTHU.

Peakiiro Mik IpoOCTOI0 i CKJIATHOIO peYOBUHAMHU, B
pe3yJabTaTi IK0I YTBOPIOIOTHCHA iHIIL mMpocTa i cKiIagHa
pPeYoBUHM, HA3UBAIOTh PEAKUL€I0 3aMiUeHHA.
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Pearmii samirmenHsa 3a y4acTiO MeTasiB
Peakuis samimenss  Bam moOpe Bimowmi.
A+BC—>B+ AC JIy:kHi Ta Jy:KHO3eMeJIbHI MeTanu B3ae-
MOJIiIOTH 3 BOJOIO:

2Na + 2H,0 = 2NaOH + H,T.

¥V mi# peakIii oguH i3 gBoxX aromis I'izporeny B
MOJIEKYJII BOAM 3aMillyeTbcsa Ha aToM (TOUHI-
II1e — Ha WOH) METAJIuHOTO eJIeMeHTa.

Bigomi peakuii, nig 4ac sikux Big6yBa€TbCs
noBHe 3amileHHs1 atomiB ligporeHy B MoJsieKynax
Boau. MpuKknag Takoro nepeTBoOpPeHHS:

Zn + H,0 (napa)  ZnO + H..

Maiizke Bci MeTaan B3a€EMOIiIOTH i3 KHCJIOTa-
mu. YacTuHa MUX peakiiiii BigOyBaeTbCsa 3 BUII-
J€HHAM BOJHIO:

2Al + 6HCI1 = 2AICl, + 3H,T.

Tax B3aeMOIilOTH i3 MeTajaMu XJOPHUIHA i po3-
b6aBjieHa cyJsb(aTHa KucjaoTu. [lepebir mogioHmIX
peakIiiii MOKJIUBUI, AKIIIO MeTaJ IepedyBae B
PAIy aKTUBHOCTI 3J1iBa BiJl BOOHIO.

Merasu MOMKYTH B3AEMOIIATH 3 PO3IYMHAMU
coyeii. I[TpogykTamMu X peakIliii € iHIIUEA MeTas
i HOBa Cijb:

Mg + CuSO, = Cu + MgSO,.

Taki mepeTBOpeHHA Bif0OyBaiOThC, AKIIO MeTaJI-
peareHT po3MillIeHU#A y PALY aKTUBHOCTiI 3JriBa
BiJf MeTaIy-IpOAYKTY.

P Hanumrite piBHAHHSA peakilil Mifi 3 po3YmHOM
apreHTyM HiTpary.

Muuk, amromiHi#i, 0J0BO, iHIII aKTUBHI MeTa-
Ju, AKUM BiANIOBifAiOThH €JIEMEHTHU, IO YTBOPIO-
0T aM(pOTEPHI OKCUAM Ta TiIPOKCUIN, B3AEMO/Ii-
oTh i3 gyramu. Ilig gyac peaxiii merasy 3 pos-
IJIAaBJIEHUM JIYTOM aTOMHU METAJiYHOI'O eJIeMeHTa
3aMinIyoTs aToMu ['iIporeHy B IpyroMy peareHTi:

2A1 + 6NaOH < 2Na,AlO, + 3H,T.
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Y peaKuisx 3amilyeHHsI MOXXyTb 6paTH y4yacTb i
HemeTann. Hanpuknag, 6inbl aKTUBHUIA rasoreH
BUTICHSIE MEHLU aKTUBHMUI i3 BOAHOro pPO34YUHY
rasoreHoBojH0 (6€30KCUreHoOBOI KUC/10TH) abo
coni (ranoreHigy):

Br, + 2HI = I, + 2HBr;
Cl, + 2KBr = Br, + 2KCI.

Haragyemo, 1o XiMmi4Ha aKTUBHICTb rajioreHiB 3poc-
Tae y rpyni nepiogmM4Hoi cucTtemm 3Hu3y [JOropu.

Peakiriro misk 1BOMAa CKJIAQJHUMH PEUYOBMHAMM, Y Pe3yJIb-
TaTi AK01l BOHM 00OMiHIOIOTHCI CBOIMHU CKJIATOBMMHY YaCTH-
HaMu (aToMaMu, rpynaMu aToMiB, iOHaAMH), HAa3MBAaIOTh
peaxryiero o6 miny.

Peakii oOminy BimOyBaroThCA II€PEBAKHO y
BOAHOMY PO3UMHi. ¥ HHX 0EpyTh y4acTb eJieK-
TPOJITH — OCHOBU, KHCJIOTH, COJIi. Bumagkwu,
KoJIM IIi peakiii mo:kJjuBi, Bam Bimomi. Ile —
BUAiJIeHHA ocany (maj. 30), yrBopeHHs rasy abo
¢cJa0KOT0 eJIeKTPOJIiTy (Y TOMY UMCJIi BOIM):

CdCl, + Na,S = CdS{ + 2NaCl;
H +M =M +H .
Peaxmuisa oominy 250, gC0; gS0, y; ZC%,
AB+CD—> AD+CB CO2T H,0
KOH + HCI = KCl + H,0.

P CraagiTs HOHHO-MOJEKYJIAPHI PIBHAHHS WX
peaxiIiii.

Nazs/

Man. 30. /
OcapKeHHs - \CdS

|
KaaMiii cynbdiay Saels
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Oo6opoTHi Ta HeoOopoTHi peakrmii. Yumasio
XiMiuHUX peakIliii Bif0yBaeThCs JUIIE «B OMHOMY
HAIPAMKY». 1X IPOAYKTH 32 GyIb-AKHUX TeMIIe-
paTypu ¥ TUCKY He B3a€MOJIIOTH 3 YTBOPEHHAM
peuoBUH, AKi pawmimie Oysu peareHtamu. Taki
peaxkIlili Ha3uBaITh HEOOOPOMHUMU.

Harpiit pearye 3 Bo1oI0 3TilHO 3 PIBHAHHAM

2Na + 2H,0 = 2NaOH + H,T.

Ile — mHeoOoOpoTHA peakKIlis, OCKiJIbKH IIPOTH-
Jie;KkHe IIepeTBOPeHHA HEMOYKJIMIBE:
NaOH + H, #

Bimomi #1 peaxkiii immoro tuny. Kanbmii
OKCH/J 3a 3BUUYATHUX YMOB IIOBiJIbHO B3a€EMO/I€ 3
BYTJIEKVCJIMM T'a30M:

CaO + CO, = CaCO,.

Ao mpoayKT 1iel peakiiii — KaJbIliii Kapbo-
HAT — CUJIBHO HATPiTH, BiH IOUYHE PO3KJIAIaTUCA
HA KaJbIIill OKCHUJ i ByIrJIeKucanii ras, To0To Bij-
OyBaTHMETHLCS IMPOTUJIEKHA PeaKIlid:

CaCO; < Ca0 + CO,T.

Y nmeBHOMY TeMIIepaTypHOMY iHTepBaJi ogHOYAC-
HO MOKJIMBI I YTBOPEHHs KaJbIlili KapOoHary, i
0oro posKJjaz. 3a IIX YMOB OOM/ABi peaKIrii He Bifg-
OyBaIOTLCS N0 KiHIA, i B 3aKPUTiH IIOCYAUHI BU-
ABJISIEMO CYMIIII TPhOX CHOJYK — KaJbIlill OKCU-
oy, kapoou(IV) okcuny i Kaablliii KapOoOHATY.

XimiuHi peakiiii, AKi MOXKYTh BiTOyBaTUCA B IMPOTUJIEHK-
HUX HANIPAMKAaX, HA3UBAIOTh 000POMHUMU.

Heaxi peaxirii € o0OPOTHUMU 3a 3BUYAMHUX
ymoB. Cepen HUX — B3ae€MOid BYTJIEKMCJOTO i
cipumcToro rasiB 3 BOAOIO.

Peaxiito, 1mo BimOyBaeTbcAa Mik

OGoporHa peakuis peYOBMHAMH, BalHCAHUMH B JIiBii
IpsaMa peaxiis 2 i i -
A+B—————>C+D YaCTHUHI1 X1IMIYHOTI'O P1BHAHHA, Ha3Ba
3BOPOTHA peaKIlig IOTb NnpAMON0, a IPOTUJIEHY Peak-

ito — 36opomHoto. OqHOUYACHUI TTIepe-
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0ir X peakIliii MOKa3yOTh y PiBHAHHI 3a JOTIO-
MOTOI0 3HaKa 000POTHOCTI:

SO, + H,0 2 H,S0;.

060pOoTHUMM ByBaloTb i Pi3nYHi iBULLA, 30Kpe-
Ma 3MiHa arperatHoOro ctaHy pPe4YO0BMHM. SKujo
rnocyauHa, B IKi KUMUTb BoAa, HAKpPUTa KPULLKOIO,
TO B Hili 0HO4acHO Bif6yBaloTbCS ABa MNPOTUNIEIKHI
npouecu — nNepeTBOPEHHsI BOAN Ha napy i KOHAEH-
cauisi BOASIHOi napun 3 yTBOPEHHSIM BOAM.

Haa kaacudikamii xiMivHNX peakiiii BUKOPU-
CTOBYIOTHh Pi3Hi 03HAKH. 3iCTABITIOUM KiJIbKOCTi
peareHTiB i IPOAYKTiB, a TAKOK BPaXOBYIOUH, IIPO-
CTOI0 YU CKJIAJHOI0 € KOSKHA PEYOBMHA, PO3Pi3HSI-
I0Th peakIlii CIOJIydeHHSI, PO3KJIATy, 3aMillleHHI
Ta OOMiHY.

3ajie;kHO Bim HANPAMKY mepeoiry ximiuHi peak-
il MOgiJIAOTH HA 000POTHI (BOHM MOSKYTH BimOyBa-
THCA B NPAMOMY i 3BOPOTHOMY HANpAMKax) i
Heo0OPOTHI (MOSKJINBA JINIIE IPSIMA PEaAKIid).

?

96. Ha3BiTb 03HaKW, 3a AKMMU KNacUbIiKytoTb XiMiYHi peaKu,i.
97. lanTe O3HAYEHHS peaKLUil CnoflydeHHs, PO3KNady, 3aMilleHHs Ta

O6GMiHYy.
98. 3HanaiTb BiANoOBIAHICTb:
PiBHsIHHSI peaKuii Tun peakxuii
t
1) 2NH5 + 3Mg = MgsN, + 3H,; a) peaKdLia 06MiHy;
2) HPO3 + H,0 = H3PO,; 0) peakKuia po3knaay;
3) 4Na,S04 L 3Na,S0, + Na,S; B) peaKLis 3aMilleHHs;

4) Mgl, + 2KOH = Mg(OH)zi + 2KI; ) peaKuisa crnonyyYeHHs.
99. 3anuLiTh PIBHAHHSA ABOX peaKLi — CNofyYeHHs i po3Kaaay, nif yac
SIKMX YTBOPHOETLCHA aIlOMiHi OKCUA.
100. CKnaaitb ABa MOSIEKYNAPHI PIBHAHHA peaKLin o6MmiHy, fKi Bignosiaa-
0Tb MOHHO-MOJIEKYNSIPHOMY piBHAHHIO Ag® + Cl™ = AgCIJ/.
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101. HanuwiTb piBHAHHSA 060POTHOT peaKLil yTBopeHHs aMoHiaky NHs i3
NPOCTUX PEYOBMH. YKaxiTb NpsiMy i 3BOPOTHY peaKLii.

102. O6umMcniTb Macy coni, siKa yTBopunacsa B pes3ynbTaTi HeuTpanisauii
6apin rigpokenaom 800 r pPO34YMHY HIiTpaATHOI KMCNOTM 3 MacoBOH
YyacTKoto kucnotun 25,2 %.

103. Cynbodyp(VI) oKcma npu CUIbHOMY HarpiBaHHi PO3KNada€eTbCAd Ha
cynbdyp(lV) okenp i kKnceHb. O6YUCNITh:

a) cepeaHo MOJISIPHY Macy CyMilli rasiB, ika YTBOPIOETLCS;
6) BiHOCHY rYCTMHY L€ Cymilli 3a NOBITPSAM.

104. KanbLiv KapboHaT Npu HarpiBaHHi BTpatuB 11 % cBoei macu. 3Han-

[iTb MacoBi YaCTKU PEeYOBMH, WO MICTATLCH Y TBEPLOMY 3a/IULLIKY.

4 OKWUCHO-BiAHOBHI peaKuii

Martepian naparpada gonomoxxe Bam:

» 3'acyBaTH, AKy peakKLilo Ha3nBalTb OKMCHO-BIAHOB-
HOIO;

» PO3PI3HATU MPOLIECU OKWUCHEHHS W BiJHOBMEHHS,
OKWMCHWKM Ta BiAHOBHWKM;

» 3P0O3YyMITh 3HAYEHHS OKUCHO-BIIHOBHUX PeaKLii.

OxucHo-BimHOBHI peakuii. [lopiBHseMO aBa
XiMiUHUX TepPeTBOPEHHA:
Mg(OH), = MgO + H,0; 1)
2Mg + O, = 2MgO. (2)
3 oruyiAny Ha KiJIBKiCTh peareHTiB i MPOAYKTIB y
KOKHIN peakKIrii JoxXomZMMO BHCHOBKY: peak-
mig (1) e peakiiielo poskJany, a peaxiid (2) —
PeakIiieio CIIoJIyuYeHHsd.
IIi peaxIiii pisHATHCA W 3a iHIIIOIO O3HAKOIO.
3BepHEMO yBary Ha CTyIeHi OKMCHEHHA eJIeMeH-
TiB y peareHTax i IpoAyKTaX.

P 1110 Ha3UBAIOThL CTYIICHEM OKMCHCHHS eJIeMeH-
Ta? BusHauTe CTyIleHiI OKMCHEHHS eJIeMEeHTIiB y
peuoBUHAX, (POPMYJIU AKUX 3aIMCAHO B XiMiu-
HUX piBHAHEHAX (1)1 (2).
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VYKazaBIIy CTyIeHi OKMCHEHHS eJIeMEeHTiB HaJ
(opmysaMu peareHTiB i IPOAYKTiB, BUABJISIEMO,
III0 BOHM B3MIiHIOIOTHCS JIMINE NPU YTBOPEHHI
OKCH[Y i3 IPOCTUX PEYOBUH:

+2-2+1 +2 -2 +1-2

0 0 +2 -2
2Mg + 0, = 2MgO.

Peaknii, aki BigOyBarwThcsa 31 3MiHOIO CTyNeHIB OKMC-
HEeHHA eJIeMEeHTiB, Ha3HMBaIlOTh OKUCHO-6i0HO8HUMU
pearuyiamu.

IIpouecu oKkMCHEHHA i BifHOBIEHHA. 3’ ACYEMO
MOXOKEeHHsI TepMiHa «OKMCHO-BiJHOBHA peak-
misa» . Paninre, xapakTepusdyiouu peakIrii 3a yuac-
TI0O KUCHIO, MU CTBEP/:KyBaju, IO PEYOBUHA,
sKa B3aEMOJi€ 3 KMCHEM, 3a3HA€ OKMCHEHHSA. Y
peaxkiiii (2) Takoioo peuoBMHOIO € MarHii. Kox-
HUU aToOM MeTajJy BTpauae 2 eJIEeKTPOHU i Iepe-
TBOPIOETHCS HA KATiOH:

Mg — 2¢” = Mg*'.
Cryminbs OKMCHEHHs ejgeMeHTa Maruiio migBu-
myerbed Big 0 1o +2; BiH okucHwoembca.
I3 marmiem B3aemopie KuceHb. KoKHUN aToM

Oxcureny mosiekysau O, IpUETHYE 2 €JIEKTPOHU
1 mepeTBOPIOETHCSA HA aHiOH:

0+ 2¢ =0".

Cryninb okucHeHHs OKcureny sHUKyeTheA Big O
0 —2; 11eli eIeMeHT 8i0H08LI0EMbCA.

OKucHeHHsT — npouec 8MPAiaAHHS eNeKmpo-
Hi6 YACMUHKON DELOoBUHU, 4 Bi0HOBACHHS —
npouec NpuEcOHAHHS Hel eJleKMpPOHia.

Hpouec IIpomecu oxucHeHHA U BiHOBJIEHHS 3aBXKAU
OKUCHEHHS CYIIPOBOYKYIOTH OAWMH OIHOTO. EJIEKTPOHU He
BUHHNKAIOTH i3 HiUYOTO # He HAKOMUUYYIOTHCA B
npobipii. CKiTbKY eJIeKTPOHIB BTpAayaOTh OIHI

IIpoiec YaCTUHKM, CTINBKU 1X IpueaHy0Th inmri. Ilepe-
BigHOBJIEHHS KOHAEMOCH Y IIbOMY Ha IIPUKJIALl pearirii

0 -2
0, +4e™=20 2Mg + O, = 2MgO.

0 +2
Mg — 2¢ = Mg
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IBa atomu MarHiio BTpauaioTh 4 eJIeKTPOHU
2Mg — 4e” = 2Mg?",
a nBa atromu OKCUTeHY, IKi MiCTATBCS B MOJIEKYJIi
0,, IpUEIHYIOTH 4 eJIEKTPOHU:
0, +4e = 20%.
Teopito OKMCHO-BiIHOBHUX peakIliii, AKy 0yJIO

Ha3BaHO eJIEKTPOHHO-HOHHOIO TeoPi€ro, 3aIIpomo-
"HyBaB y 1914 p. BiTuusuauwuit yueunuit JI. B. I1u-

Cap:KeBChbKUM.
OxkucHuxku Ta BimHOBHMKH. [[i1a pe-
OxucHO-BiTHOBHA YOBUH, SKi 0epyTh yd4YacTb B OKMCHO-
peakuis BiIHOBHiN peakIiii, BUKOPUCTOBYIOTH
de” TEePMiHN <«OKHCHUK» i «BiTHOBHUK».
0 0‘ + 2 3amam’ATaliTe: OKMCHUK OTPUMYE eJIeK-
2Mg + 0, = 2MgO TPOHU ¥ BiTHOBIIOETHCA (HUM Y PeaKIrii
BIIHOBHUMK OKHCHUK 2Mg + O, = 2MgO € Kucessn), a BifHOB-

HUK BTPAUYa€E €JIeKTPOHU U OKUCHIOETHCS
(me — maruii).

OKMCHUKAMU Ta BiTHOBHUKAMU MOYKYTb OyTU
AK OIPOCTi peuyoBUHU, TaK i ckaagHi. [leaki peuo-
BUHU 3JAaTHI BUCTYIATU JHUIIEe OKHCHUKaAMU
(mampukJaazn, grop), iHIII — JuIlle BiZHOBHUKA-
Mu (HAIIpUKJIaL, MeTaan). BilbIiricTs HeMeTamiB,
a TaKOXK CIIOJIYKM €JIEMEHTIB Y IPOMiKHUX CTY-
MeHSIX OKMCHEHHA B OJHUX PEeaKIlifgX € OKMCHU-
KaMu, a B iHIINX — BiJHOBHUKaAMU.

P HasBiTh OKMCHHUK i BITHOBHHUK y PeaKIrii
CuO + H, £ Cu + H,0.

Ha mizcrasi BukJIazeHoro martepiaay poomMo
BUCHOBOK: AKUL0 68 peaKkuii Oepe yracmbv abo ymeo-
Pproemuves npocma peLosuHa, mo maka peaxKyis €
OKUCHO-8i0H06HOI0. CIIpaBai, CTYIIiHb OKMCHEHHA
eJleMeHTa B IPOCTifi peYOBUHI TOPiBHIOE HYJIIO, a
B CIIOJIVIIi € JOZATHUM ab0 Bil’€MHUM UKCJIOM.

Y KkniTMHKax Tabnuui po34MHHOCTI, SIKi BignoBi-
Aawtb conam Fels i Cul,, 6a4yumo pUCKU. BoHu
cBigyaThb Mpo Te, WO UMX CrOAYK He icHye. MoHn
Fe®* i Cu®* BcTynaloTb B OKMCHO-BIAHOBHI peaKLii 3
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JleB BonoaumupoBuu lNMucapxeBCbKUMn
(1874—1938)

YKkpaiHcbKknin ximik, akagemik AH CPCP Ta
AH YPCP. Po3po6uB Teopito OKUCHO-BigHOBHUX
peakLuin, B OCHOBI IKOi — ysIBJIEHHS PO fnepe-
Xi eNIeKTPOHIB Big OAHUX YaCTUHOK O iHLINX
(1914). 3aknaB OCHOBM €JIEKTPOHHOI Teopii
Katanizy. lMpogecop KuiBCbKOro nonitexHiy-
Horo iHcTuTyTy (1908—1911), KatepmuHocnaB-
CbKUX (HUHi — [AHINPOBCbKI) BULYUX HaBYa/lb-
HUX 3aKnajiB — ripHUYOro iHCTUTYTY 1 yHiBep-
cutety. 31927 p. — AUPEKTOP CTBOPEHOIO 3a
horo iHiyiatTnBow YKpaiHCbKOro iHCTUTYTY
¢iznyHoi ximii (Tenep — IHCTUTYT Qi3N4YHOI
Ximii HAH YKpainum im. J1. B. lucap>xeBCbKoOro).

noHamm I~ (man. 31). BignoBigHi MOHHO-MOJIEKY-
JNISIPHI PiBHSIHHSA:

2Fe® + 2I" = 2Fe** + Iy}

2Cu?* + 41 = 2Cul + I,

KaTtioHn meTtaniyHnx enemMeHTiB € OKUCHUKaMHu, a
aHioH Nogy — BiHOBHUKOM.

Man. 31.
Peakuis
Kynpym(ll)
cynbdarty
3 Kanin
noauaom
Y PO3YUHI

3HaYeHHSA OKMCHO-BiTHOBHMX peakiiii. Oxuc-
HO-BigHOBHI peakirii mocTiiiHO BigOyBaioTbCA B
npuponi. BoH cTaHOBIATH OCHOBY TaKUX HaM-
BaKJIMBIIIIUX IIPOIIECiB, AK AUXAHHA 1 ()OTOCUH-
Te3. ¥ IUX TIpollecaxX OTHUM 3 eJeMeHTiB, AKi
3MiHIOIOTH CTYIIiHb OKMCHeHHsA, € OKkcureH. Ilifg
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yac JUXaHHA Horo aToMu (3 HUX CKJIAJAalOThCS
MOJIEKYJIX KHCHIO) BiZHOBJIIOIOTHCS, a IIpU
doTocuHTE3i (BOHM MicTATBCA B MOJEKYyJIaX
OKCUT€HOBMIiCHUX CIIOJIYK) — OKUCHIOIOTLCS:

0 -2
O, +4e =20 (zuxaHus);

-2 0
20 —4e =0, (dorocuures).

OKMCHO-BiIHOBHI peakIlii BUKOPUCTOBYIOTh Y
faraTboxX rajayssax IPOMHICIOBOCTI. 3HAificHIOIOUN
xXiMiuHi IIepeTBOpPeHHA IILOTO THUNOY, 3 PYI OO-
OyBaroTh MeTasu. Ha TemyoeseKTpocTaHIigX
CIAJIIOIOTh PidHi BUAM mainBa, Y ABUTYHAX aBTO-
MO0iNiB 3ropsAOTh OeH3WH, AM3eJbHE IaJjbHe,
IPUPOTHUIL Tas.

HedaKi OKMCHO-BiZHOBHI peakIiii BimgirparoTsh
HeraTHUBHY pPOJib. BOHU CIIPUYUHIOIOTH MOMKENKi,
pskaBiHHA 3amiza (Maj. 32), ICyBaHHS XapyoOBUX
TIPOAYKTiB TOIIIO.

Man. 32.
Kopnyc cyaHa,
BKPUTUM ipKeto

BUCHOBKH

Peakuii, aki BinOyBaroTscs 3i 3MiHOIO cTyIEeHiB
OKHMCHEHHS eJIeMeHTiB, HA3UBaIOTh OKMCHO-BiTHOB-
HuMu. OKNCHEHHST — NPOIleC BTPAYaHHS eJIEKTPO-
HiB YaCTMHKaAM¥ PEeYOBUHY, A BITHOBJIEHHA — IIPO-
1ec MPUETHAHHS €JIEeKTPOHIB.

PeuoBuHy, AKa OKUCHIOETHCS, Ha3UBAIOTh Bif-
HOBHUKOM, a PEYOBHUHY, KA BiTHOBIIOETHCH, —
OoKMCHUKOM. OKMCHUK OTPHMMYE CTiJIBKM €JIEKTPO-
HiB, CKiJIBKH IX BTPAaYa€ BiTHOBHUEK.
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OxkucHO-BiTHOBHI peakIrii Bif0yBaroThCs B mpu-
pofi; IX BUKOPHCTOBYIOTH Y IPOMUCJIOBOCTI, TEILIO-
€HepPreTulli, TPaAaHCIOPTHUX 3ac00ax.

105. AKi peaKuii Ha3MBalOTb OKMCHO-BIIHOBHUMMN?

106. Jante 03Ha4YeHHA TEpPMiHAM «OKMCHEHHS», «BiAHOBJEHHSA», «OKMUC-
HUK», «BIQHOBHWK». BUKOPUCTOBYIOYM Li TEPMIHW, MPOKOMEHTYHTE
peakKLito HaTpilo 3 XJIOPOM.

107.4YoMy peakKdLii, 3a AOMNOMOrol fIKMX i3 MeTaniyHux pya Ao6yBaloTb
MeTanu, € OKUCHO-BIAHOBHUMMU?

108. Bubepitb cepen HaBedeHMX CXeM Ti, fKi BianoBigaloTb OKUCHO-BIA-
HOBHWM peakKLisM, i MOACHITb CBiN BMUGIP:

a) Li + Hy, 5 LiH; B) KOH + H,S — K,S + H,0;
6) CaO + CO, — CaCOg; r) NaClO; &5 NaCl + O,.

109. 3anuLiTb Y NOPOXKHI KNITUHKKU TabMKLLi MO OAHOMY XiMiHHOMY PIBHAHHIO
(He BUKOpUCTOBYMTE HaBeAeHUX Y naparpadi Ta nonepeaHin Bnpasi):

Tun peakuii CTyneHi OKUCHEHHSA efleMeHTIB

3MiHIOIOTbCA He 3MiHIITbCA

PeaKuia cnony4yeHHs

PeakKuid posknaay

110. YKaxiTb pe40OBUHY-OKMCHUK | PEHOBMHY-BIOHOBHUK Y KOXHIN peaKLii:
a) Ba + N, > BasNy; B) Fe,05 + CO 1> Fe + CO,;

6) Li,0 + Si 4 Li + Si0,; r) NHz + CuO - Cu + N, + H,0.

111. 3HaKnAiTb BiANOBIAHICTL | 3a3HauTe, B SAKi pe4OBUHI Xn0p MOXKe 6yTh

B XiMiYHMX PEaKLisX N1LIE OKUCHUKOM, a B SIKili pe4OBUHI — nulie Bif-

HOBHMWKOM:
dopmyna pevyoBuHU CTyniHb OKUCHEHHS X/1opy
1) CI,0; a)0o;
2) FeCly; 6) +2;
3) HCIO,; B) +1;
4) Cly; r)-1;
r+7.

112. SKki YacTMHKM — aToMm K, ioH S?7, aTom C, ioH Ca?*, itoH Fe?*, aTom Fe,
atoM F — MoXyTb 6YTU B XiMiYHWUX peaKLiaxX:
a) NNLLIE OKMCHUKaMMU;
0) nuLe BifHOBHUKaMMU;
B) i OKUCHMKaMM, | BIQHOBHUKaMKU?
BignoBsiai o6rpyHTymTe.
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113. CKnafiTb NOCNiA0BHICTb MPOCTUX PEYOBMH 3@ 3POCTAHHAM iX XiMiy-
HOI aKTMBHOCTI SIK OKWCHMWKIB (3anuuwitb NitTepu y BiagnosigHOMY

nopsaaKy):
a) cipka; B) docdop;
6) dTop; r) Xxnop.

114. HanuwiTe 3aMiCTb KpanokK, CKilbKW €JIEKTPOHIB MPUEAHYIOTb abo
BTPayaloTb MOHW, | BKaXKiTb NMPOLLECY OKMCHEHHS Ta BiIHOBNEHHS:
a)2H" ... > H,; B) Fe?* ... > Fe®%;
6)2F ... > Fy; r) MnOj ... > MnOj7".
115. CKiNnbKKM €neKTPoHIB NpUEOHYE 4Yn BTpadae atoM Cynbdypy nig 4ac
TaKuX NepeTBopeHb:
a) cynbdaT-ioH — cyNbQiT-ioH;
6) Monekyna cynb®aTHOI KUCNO0TU — MOJIEKYa CiPKOBOAHIO;
B) Monekyna cynbdyp(lV) okenay — cynbdat-ioH?
116. AKknn 06’em BOAHIO (H. Y.) MOXHa A06yTM 3a peakuieto 10 r niTito 3
[OCTaTHbOIO KiNbKiCTIO BOAU?

CKnagaHHS piBHAAHb
OKMUCHO-BiJHOBHMUX
peakKuin

Martepian naparpada gonomoxxe Bam:

» HaBYMTUCA J06MpaTh KoedilieHTU NMpK CKIaJaHHi
PiBHAHb OKUCHO-BIAHOBHUX peakKLiin.

Ilepen TuM AK CKJACTU PIiBHAHHA OKMCHO-Bif-
HOBHOI peakIlii, HeoOXigHO 3ammcaT cXemMy peak-
il 3 hopmysramMu BCix peareHTiB i IPOAYKTiB.

P Monumite cxemu pearmiii: a) SO, + Oy — ... ;
0) Al + HCl — ... . BusuauTe B KOKHill peakmii
OKMCHUK i BiTHOBHUK.

CroopiBaemMocs, II[0 B BIOPAJICH i3 UM 3aB-
mamaam. OgHax IpU BUKOHAHHI iHININX 3aBIaHb
TAKOro THUITY MOKYTh BUHUKHYTHU II€BHI TPYIHO-
muri. IIporaosyBaHHsI IPOAYKTIB 0araTbox OKIIC-
HO-BiIHOBHUX peaKI[ili HEMOJKJUBe 0e3 3HAHHA
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XapaKkTepHUX CTYNeHiB OKMCHEHHSA eJIEMEHTiB,
XiMiYHUX BJIACTUBOCTEN IXHiX CHIOJIYK, iHIIIOI
BasKJIMBOI iH(opmarrii.

Y npomy maparpadi oOMesKMMOCSA PO3TJIAIOM
TOrO, AK «TOTOBi» CXeMU OKMCHO-BiTHOBHUX
peaxIliii mepeTBOPIOIOTH HA XiMiuHi piBHAHHA.

Hobip KoedimieHTiB y cxemMax TaKUX PeaKIliil
MOJYKHA 3iMICHIOBATH 3BUYANHNIM CIIOCOOOM.

P IlepeTBopiTh ABi IM0HO CKIaAEH] BAMU CXEeMH
peakiit Ha XiMiuHi piBHAHHA.

¥ 6araThox BuUIlagkax (HaIrpuKJIam, KOJU B3ae-
MOJiI0OTh ab0 YTBOPIOIOTHCSA TPU PEUOBUHU) TPA-
OUIIAHUEN 700ip KoedimmieHTiB moTpedye YnMao
yacy. IlepekoHaiiTech y I[bOMY, CIPOOYyBaBIIHI
IepeTBOPUTU CXeMy peaKIlil

FeCl, + O, + HCI — FeCl, + H,0

Ha XiMiuHe PiBHAHHS.

Icaye yHiBepcanmbuHUll Ta e()EKTUBHUU METOJ
no0opy Koe(dilieHTIB y cxeMax OKMCHO-BiTHOB-
HUX peakiiii. Mloro HasBa — memod enexmpon-
Hozo Oanancy. BiH TpyHTyeTbCA Ha TOMY, IIO
KiJIBKiCTh eJeKTpPOHiB, sAKi BTpadvalmThb OMHI
YaCTWHKU ¥ NPUETHYIOTH iHIIi, 3aBXIM OIHA-
KOBaA.

Hobepemo Koe(illieHTH MeTOI0M eJIeKTPOHHO-
ro GajlaHCy B OCTaHHIiN cXeMi OKMCHO-BiZHOBHOI
peaxiIrii, BUKOHAaBIIIH TaKi mii.

1. Busnavaemo cmyneHi OKUCHEHHS eJleMeH-
mis y peazenmax i npodykmax peaxuyii # mix-
KPEeCJIOEMO eJIeMeHTH, AKi 3MiHMJIN CBO1 CTyHeHi
OKWCHEHHS:

+2 -1 0 +1-1 +3-1 +1-2
FeCl, + O, + HC1 — FeCl; + H,0.

2. 3’aco8yemo, AKUIlL 3 ejleMenmi6 € OKUCHU-
KOM, @ AKUll — 8i0HOBHUKOM. PepyM ITiIBUIITUB
CTYIiHb OKMCHEHHS Bix +2 1o +3, oTiKe, BUCTY-
IUB BiTHOBHUKOM i OKHCHUBCA, a OKCUTeH 3HU-
31B CTYIIiHb OKMCHeHHs Big O mo —2, BUKOHAaB
POJIb OKMCHUKA 1 BITHOBUBCS.
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3. 3anucyemo cxemu OKUCHEHHA i 6i0HO06-
JeHHA:

cXeMa OKMCHEHHSA cxeMa BiJHOBJIEHHSA
Depymy Oxcureny

+2 +3 0 -2
Fe (BizaOBHUK) — 1l¢” = Fe O, (oxucHUK) + 4e” = 20.
3BepHITH yBary: y cxemi BiJHOBJIEHHSA IIepes
aromoM OKcUTeHY 3amrcaHo Koedimient 2, 60 3
onHiel MOJIEKYJIW KHUCHIO YTBOPIOIOTHCA [IBa
aToMu. YKasaHO TaKOK, IO MOJIEKYyJa KUCHIO
npuenHye 4 eJ1eKTPOHU, OCKIIBKY KOKHUN aTOM
Okcureny B Hill puenuye 2 enekrporu. OTxe, y
cxeMax OKMCHEHHS I BiJHOBJIEHHSA 3a3HAUAIOTh,
CKIJIBKM €JIEKTPOHIiB BTpayarTb abo NPUESHY-
IOTh BiAIOBiAHI YacTUHKMU i 3a moTpebu mobupa-

IOTh KoedimieHTH.

4. 'omyemo 3anuc 018 8U3HALEHHA KOCQPIUieH-
mis. PoaMimniyemo cxeMy BiJHOBJIEHHS ITiJT CXEMOIO
OKWCHEHHS, a MiCJIA BePTUKAJIBHOI JIiHil 3anucye-
MO BKa3aHi B cXeMaX KiJIbKOCTi eJIeKTPOHiB:

+2 +3
Fe (BimHOBHUK) — le” = Fe | 1 IpoIlec OKUCHEeHHS

82 (OKUCHUK) + 4e” = 2(?) 4 IpoIiec BiTHOBJIEHHSA
5. Busnauaemo Koeiyicnmu. S3HaXOAUMO HaTi-
MeHIIIe CHiJbHe KpaTHe g uncea 1 i 4. Ile —
yucao 4, AKe 3amMUCYEMO IIicjad ApPYyroi Bep-
TukaabHoi JiHii. IlogimuBiiu fioro Ha KiJIbKicTh
€eJIEKTPOHIB, AKi BTpauaoThed (1) i mpuegHyIOTH-
csa (4), orpumyemo uncyaa 4 i 1 gaa cxem OKmHcC-
HeHHA i BimHOBJIeHHsS BimmosimHo. Brasyemo ix

3a TPETHOI0 BEPTUKAJIBHOIO JiHi€I0:

+2 +3
Fe (BizHoBHUK) — 1le” = Fe | 1 4 1poliec OKUCHEHHSA

0 -2
O, (orucHuK) + 4¢” =20 |4 1 mporiiec BiZHOBJIEHHSA

Yucsa B ocTaHHbOMY CTOBOUUKY — 41 1 — 118
KoeillieHTH B cXeMaxX BiAMIOBIZHMX IIPOIleciB i
ManOyTHHROMY PiBHAHHI. 3amucasIiiu KoediiieH-
TV 4 B CXeMY OKMCHEHHSA

+2 +3
4Fe (BigHOBHUK) — 4 - 1le” = 4Fe,
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+2
6aumMmo, 1Mo Ko:KHi 4 atomu Fe BTpauamTh

4 enexTpoHu. CTiIBKM K €JIEKTPOHIB OTPUMYE
0
koxxHa MoJyekryaa O,.

6. Ilepemeoproemo cxemy peaxuyii Ha XiMmivHe
pisuanna. 3anucyemo Koedirmient 4 mepen dop-
MyJaM1 OBOX CIONYK Pepymy, a KoedimieuT 1
nepeq GopMyJIO0 KUCHIO He BKa3yeMo:

+2 0 +3 -2
4FeCl, + O, + HC1 — 4FeCl; + H,0.

s Toro 11100 y mpaBiii yacTuHI cxemMu, AK i B
JiBiii, Oyso nBa atromu OKcureny, mepen Gopmy-
JIOI0 BoAM Mae OyTu KoedirieHT 2:

+2 0 +3 -2
4FeCl, + O, + HCl — 4FeCl, + 2H,0.

Busmauaemo kKoedimieaT mepen ¢GopMyJoro
XJOPOBOMHIO — CIIOJNIYKM, B AKill MiCTATHCS eJie-
MEHTH, IO He 3MIiHWJIU CTYIEeHiB OKHUCHEHHSA
(e — uwucyao 4), i 3aMmiHI0OEMO CTPIIKY HA 3HAK
piBHOCTI:

+2 0 +3 -2
4FeCl, + O, + 4HCI1 = 4FeCl; + 2H,0.

P Ilepesipre, u1 OAHAKOBI KiILKOCTI aTOMIB KO-
HOTO eJieMeHTa MicTAThCA B JiBill i mpaBii
YacTUHAX PiBHAHHSI.

CrJiagaoun PiBHAHHSA OKMCHO-BiTHOBHUX peak-

i, Bi3bMIiTH IO yBaru Taki mopamu:

e 3HAalifeHi 3 ypaXyBaHHAM OaJIaHCY eJIeKTPOHiB
KoedimienTn mepen ¢opMmyaaMu OKHUCHHKA i
BiIHOBHUKA 3MiHIOBATH HEe MOKHA — BOHU €
OCTATOUHUMIU;

® y IesIKUX PeaKIlisixX OKUCHIOETHCS a00 BigHOB-
JIIOETHCS JINIIIE YacTUHAa aTOMiB II€BHOIO eJie-
MeHTa, TOMY IO BiAMIOBimHUWII peareHT HaAB-
HUH y HAOJIUIIKY

0 +1-2 +1-2+1 0
2Na + 2H,0 (mazn.) = 2NaOH + H,T;
Koe(imieHT mepen (opMyJOl IIi€el CIOJIYKU
IOOMPAaIOTh OCTAHHIM.

87

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



BUCHOBKMH

PiBHAHHA OKUCHO-BiTHOBHHMX peaKI[iii CKJAa-
Jal0Th, BUKOPUCTOBYIOUH METOJ €JIeKTPOHHOIO
6anancy. Ileii mMeTon I'pPyHTYEThCS HAa TOMY, IIO
KiJTbKOCTi eJIeKTPOHIB, IKi BiqTar0Th YaCTUHKH Bif-
HOBHUKA i HNPUETHYIOTh YACTUHKU OKHCHUKA, €
OTHAKOBMMHU.

?

117. 3anuuwitb 3aMicTb KpaHOK BiANOBIiAHI LndpK i cnosa:

-2 +1-1 ..-1 .. .
Mn02+ HBr—>MnBr2+Br2+ .H,0

Mn (OKMUCHUK) + ...e” = Mn 2 1 npouec...
-1 2
..Br (BifHOBHWK) — 2e”™ = Br, [ 2 1 npouec....

118. Cknaaitb pPiBHAHHSA OKMCHO-BIAHOBHUX peaKLi 3a HaBEAEHUMU CXe-
Mamu, BUKOPUCTaBLUX METO[ eIEKTPOHHOIO 6anaHcy:
a) SO, + Br, + H,0 —» H,S0, + HBr;
6) Al + KOH £ K,AIO; + H,T;
B) H,S + HNO3 — S + NOT + H,0;
r) NO, + O, + H,0 — HNO3.

119. lonuuwiTb CXeMM peaKLin Ta NepeTBOPITh iX Ha XiMiYHi PIBHAHHA 3a

METOLOM eJIEKTPOHHOI0 6anaHcy:
a) FeCl; + H,S — S{ + FeCl, +
6) H,S + Cl, + H,0 — H,SO, +
B) NH; + 0, &5 N, +
rYFeO + Al & ... +

120. Peakuia mix depym(lll) okcnaom i KapboH(ll) okcnaom moxke BinbyBa-
TUCS 3 YTBOPEHHAM ABOX iHLLIMX OKCUAIB. YKaxiTb TUN peaKLuii 1 cKkna-
LiTb BiANoBigHE XiMiYHE PIBHAHHS.

121. Cipka i docdop B3aEMOitOTb i3 KOHLEHTPOBAHO HITPATHOIO KUC0-
TOIO 3 YTBOPEHHSIM KMCNOT, AKi BiagnoBigatoTb BULLMM OoKkcnaam Cynb-
dypy i Pocdopy, a Takox HiTporeH(lV) okemay i Boan. CKnaaitb pis-
HAHHS WX peaKL,in.

122. FKy KiNbKiCTb €1EKTPOHIB Ni Yac peakKLii KanbLiilo 3 KUCHEM:

a) BTpa4yae 1 monb MeTany;
6) BTpayae 1 r metany;

B) NPUEOHYE 1 N1 KUCHIO (H. V.);
r) NpUeAHYE 1 I KUCHIO?
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123. 064MCAiTb Macy LUMHKY, Ky NOTPIOHO B3ATU ANs peaKLii 3 HaaIULLKOM
XNOPUAHOI KUCNOTH, o6 3a AONOMOroto 106yTOro BOAHIO MEPETBOPU-
™ 2 1 Kynpym(ll) okcnay Ha meTan.

\

[NS JOMUTIIMBUX
OKUCHO-BiAHOBHI peaKLii B 6atapenkax

Hanpwukinui XVIII cT. itanincbknn ¢isnk A. BonbTta, a nisHiwe aHmin-
CbKMM XiMiK @. [laHien BUHaAWLWAM OpUriHabHi MPUCTPOI, SKi Ha3nBaloTb
XIMIYHUMUW [pKepenaMmu CcTpymy. ENEeKTpUYHU CTPYyM BUHWUKAB Y HUX
yHacnigoK nepebiry OKUCHO-BiIAHOBHMX PeaKLi MiXK pe4oBUHaMMU.

Mepuwi TaKi NPUCTPOT MICTUAM PO3YUHU AEAKNUX CONEN, By rpoMi3a-
KUMKW N HE3PYYHUMMW Y BUKOPUCTaHHI. Y 1865 p. dpaHLy3bKUI XiMIK
K. JleknaHuwe 3aMiHMB pPO34MH Ha Bosiory nacty 3 maHraH(lV) okcuay
MnO,, amoHin xnopuay NH,CI* i rpaditoBoro nopouwky. BiH nomictue
nacTy B HEBENMKUI LIMHKOBWUIM pe3epByap i 3aHypuB Yy Hei rpaditoBum
CcTepeHb. 3i6paHi NpUCTPOi BYEHWN repmeTM3yBaB CMOJO abo
BOCKOM.

BuHaxig M. JleknaHuwe BUKOPUCTOBYIOTb | HUHI B EAKNX 6aTapenKax.
X LLUHKOBWMI KOPMYC € HEraTUBHMM MOMIOCOM JXKEepesia NOCTiIHOro CTPy-
My, a rpadiToBUiA CTEPKEHb — MO3UTUBHUM MOMOCOM. ATOMU LIMHKY
BTpayaloTb €/IEKTPOHM, 3afMLLIAI0YM iX y MeTani, 3a3Hat0Tb OKUCHEHHS 1
nepeTBOPIOOTLCS Ha KaTiOHW:

Zn - 2e” = Zn?*".

Tomy Kopnyc 6atapenKkn 3cepeanHu NocTynoBo PyMHYETLCA. Ha rpadiri
BiAHOBMOETbCA MaHraH 3a CNpoLLEHOI0 CXEMOIO:

+4 +3
Mn + e” = Mn.

Po6oTa TaKoro axepena cTpymy NoB’si3aHa 3 NePeTBOPEHHAM PISHUX
BULiB eHeprii. YacTWHa BHYTPILHbLOT EHEPrii> PEYOBUH NepeTBOPIOETLCS
Ha ENIEKTPUYHY €EeHeprilo (MPOAYKTU OKWMCHO-BIAHOBHOI peakKuii MatTb
MEHLUY BHYTPILIHIO eHEePrito, HiX peareHTy).

HWHI 3HA4YHWIM NONUT MalOTb KOMMNAKTHI XiMiYHI xKepena cTpymy 3 Tpu-
Ba/uMM nepiogoM po6oTn. OHe 3 TaKUX OXKepen CTPyMy MiCTUTb, KpiM
LUMHKY, apreHtym(l) okena Ag,0 i Kanin rigpoxkecua. Mig yac noro po6oTu
BiAOYBA€ETbLCA OKMCHO-BiAHOBHA peakKLis:

\_ Zn + Ag,0 + 2KOH + H,0 = K,Zn(OH), + 2Ag. )

! Cmosryka HaleXuTh 70 cojeil i ckaagaeThea 3 KaTionis amonio NH}
Ta aniouis Cl™.
2 TIpo meit Buj eHeprii fimetbca B § 16.
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TennoBuin edpekKr
XiMi4HOI peaKuii

Martepian naparpada gonomoxxe Bam:

» 3’AcyBaTH, AK KnacuoikyloTb peakuii 3a ixHim Tenno-
BUM ePEKTOM;

» 3PO3YMITU NMPUYUHY TEMNOBOIO ePEKTY peaKLiii;

» CKNlafaTh TePMOXiMiYHi PIBHAHHS.

Ex3orepmiuni Ta emmorepmiuni peakiii. Bam
Bimomi peakriii, AKi BigOyBaroThCA 3 BUAIJIEHHIM
3HavyHOI KisbKocTi Temrotu. Ile — peaxirii ropis-
HA. X BUKOPHCTOBYBAIN JIIOAN IIe B JaJleKi Jacu,
obirpiBatoun cBOI AOMiBKHM, TOTYIOUU 12Ky, CIIa-
JIIOIOUM IePEeBUHY, POCAUHHI 3aJUIIKI, BYTiJIIs.
Huni cdepa 3acTocyBaHHSA peakIliii TOPiHHA 3HAY-
HO POBIIMPUIACA. IX 3AifiCHIOIOTH Ha TeIIOeHep-
TeTUYHUX ITiAITPUEMCTBAX, METAJIYPridiHUX 3aBO-
Jax, V OBUTYHaX BHYTDPIIIIHBOTO 3TOPAHHSA, IPU
BUKOPHMCTAHHI BOTHeIIaJIbHOI 30poi, ITiT yac samyc-
KiB pakeT i KocMiuHUX KOpalJjiB, IpU CTBOPEHHI
deepBepkis (mai. 33).

IIpuknanm peaxitiii ropinHA:

4P + 50, £ 2P,0;

CH, + 20, < CO, + 2H,0.

Man. 33.
BukopucTaHHs
peakuin
rOpiHHSA
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Tensnora BumiigeTbcsa He JUIle NPU TOPiHHI
PeYoBUH, a I IpU 3MilllyBaHHI PO3UYMHIB JYyTy Ta
CUJIBbHOI KMCJOTH (BHACJIIZOK peakIlii HeHlTpa-
Jisarii)

NaOH + HCl = NaCl + H,0,
raciHgi Banua
CaO + H,0 = Ca(OH),,
B3aeMO/Jii MeTaJIiB 3 KMCJIOTAMU:

2Al + 6HCI = 2A1Cl; + 3H,T.

Peaxiii, mig yac AKUX TeIJoTa BULLIAETHCH,
yacTo BiOyBatoThcsa MuMoBinbHO. [[lonpaBna, y
IesaKUX BUNAAKax iX Tpeba imimiroBaTu (Hampu-
KJaJ, OiIaJuTy PeYOBUHY).

IcHyioTh peakIrii, mig yac AKX TEIJIOTa IOTJIN-
HaeTrbcaA. Cepem HuX — peakiiii poskaany
0araTbox CIOJYK (OKCHUIIB, TiIPOKCUIIB, OKCUTE-
HOBMiCHUX coJjieli, KpucTajorigparis):

250, < 280, + Oy;
Pb(OH), = PhO + H,07;
2KNO; £ 2KNO, + 0,7;

BaCl, - 2H,0 < BaCl, + 21,07.

st Toro 11100 Taki peakirii BimbyBaJiucs, pedyo-
BUHM HArpiBamoTh. SIKIO HarpiBamHA TpUNIU-
HUTH, TO ONPUNUNHAEThCA U XimMiuHe mepeTBO-
peHHd.

Peakii, mig yac aKuX TemaoTra BUALIIETHCA, HA3UBAIOTH
ek3omepmitHumu', a peakuil, Imijg yac AKHMX TeIJIOTA
MOTJINHAETHCA, — eHdomepMitHuMu’.

TennoBuii edext peakrunii. Bugimenna a6o
TOTJIMHAHHA TEIJIOTU MiJ Jac XiMiuHOI peaxirii

! TepMiH MOXOAUTH Bifi FPEILKOIO CJIOBA €X0 — 330BHi.
2 TepMiH DOXOAUTH Bij rpenbKoro ciosa endon — BCepeAMHi.
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Ha3UBAIOTh MENJL08UM eheKkmom pearuyii. 3’Acye-
MO IPUYUHY HOTO BUHUKHEHHA.

KosxkHa peuyoBMHA Ma€ BJAaCHY BHYTPIIIIHIO
eHepriro. Boma ckiazaeTbcA 3 eHeprill ycix
YaCTUHOK PeYOBUHU (aTOMiB, MOJIEKYJI, MOHIB)
1 eHeprii xiMiuHuX 3B’A3KiB Mixk HuMH. Bu-
MipATHM BHYTPIIIHIO €HEpPrilo peuoBUHU He-
MOYKJIUBO.

ITix yac pearmii ximiuni 3B’ I3KM Mixk aToMaMu
abo ifioHaMH B KOXKHOMY peareHTi PyHHYIOTbCSA
(Ha 1e eHeprisg BUTPAUYAEThCI, BOHA MOTJINHAETH-
Ccs PEUYOBUWHOIO) I YTBOPIOIOTHCA HOBI Ximiumi
3B’SA3KM B MPOAYKTAX peakIiii (Ipu 1soMy eHep-
ria Bupinsgerbesa). SIKIMO Bupinsgerbea OinbIie
eHeprii, Hi/K IOTJIMHAEThCA, TO PEaKIlid € eK30-
TEePMiUHOIO, a AKIIO HAaBIIaKU — PeaKIlid € eHJ[0-
TePMiUHOIO.

Mg TensioBoro eeKTy peakilil BUKOPUCTOBY-
OTh Mo3HaueHHA AH (YUTaeThCA «IeIbTa-alll»).
VY pasi eksorepmiunoi peakmii AH < 0, a eHJ0-
Tepmiunol peakiii — AH > 0. 3a HeobOximmocTi
TenJoBUl e()eKT YKasyTh pPa3oM i3 xiMiuHUM
PiBHAHHAM:

S + O, L SO,; AH <0 (exk3oTepMmiuHa
peakiris);

CaCOg4 L Ca0 + CO,T; AH > 0 (emgoTepmiuna
peakis).

P BamumriTs y somwuT Ximiudi piBHaHHA, Ha-
BemeHi Ha c. 90—91, i gomaiiTe 4O KOMKHOIO
PiBHAHHSA ITO3HAYEHHS TEIJIOBOTO e(heKTy.

ExsoTepMiuHa peaxuis SBumie BupineHHsa abo TOTJIMHAHHA

A+..=B+..;AH <0 TEIJIOTHU 11 Yac X1IMIYHOl peakIill y3ro-

IPKYETHCA 3 IPUHIUIOM 30epesKeHHS

Enporepmiuna peakiuis  emeprii: enepzis e BUHUKAE 3 HIL020 i He

C+..=D+.5AH>0  3nukrae 6escniono, a auue nepemeopr-
emuces 3 00H020 8Udy HA THWUIL.

Tepmoximiune piBEgaaHd. KinbKicTs TenioTn,

sAKa BUAINIAETHCA a00 MOTJIMHAETHLCA BHACIIOK

peakirii, MoKHa BUBHAUNTH €KCIIEPUMEHTAIbHO,
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HaIPHUKJaJ 3a IOMOMOTOI Kajopumerpa' —
IPUCTPOIO, BiJOMOTrOo BaM 3 YpPOKiB (isduru y
8 riaci.

XimiuHe piBHAHHA i3 3amMMCOM YHCJIOBOTO 3HAYEHHS
TEIJIOBOTO e(heKTy peakKIiil HAa3MBAIOTh MEPMOXIMILHUM
Pi6HAHHAM.

ITpuknanu TepmMoximMiuHUX PiBHAHB:
H,SO0, < SO, + H,0; AH = +177 x][x;>
2Na + 2H,0 = 2NaOH + H,T; AH = -283 k]JIx.

Ilepite piBHAHHA CBiAUUTH PO Te, IO IIiJ Uac
poskiyiany 1 Mok cysab(daTHOI KUCJIOTH 3 yTBO-
peraaM 1 moub cyabdyp(VI) okcugy Ta 1 moab
BoaM moryimHaeThed 177 kI[»x TemioTn.

P IIpokomeHnTyliTe APYyre TepMoXimiune pis-
HAHHA.

Yumaso peakiiiii € oooporHuMu. Tak, KaJabIlii
KapOoHAaT mijg yac HarpiBaHHA PO3KJIANAETHCS Ha
KaJbIlili OKCHI i ByrJiekucauii ra3 (eHmoTep-
MiuHaA peaxiris)

CaCOj < CaO + CO,T; AH = +178 &]lx,

a 3a 3BUYAWHUX YMOB I CiJIb TOBiJILHO YTBOPIO-
€ThbCA TPU B3AaEMOJil OKCcHUAIB (eK3oTepMiuHa
peakiia):

CaO + COy = CaCO3; AH = —-178 xll:x.

BignosigHy 3aKOHOMipHICTEH (OPMYIIOIOTE TAK:
menaosuil epexm XximiuHol pearuii O0opieHIOE
menJaoeomy epexmy 360pomMHOL peakuyii, ane mae
NPOMULEHHUIL 3SHAK.

3HaueHHA TeIIOBUX e(eKTiB OaraThbox Ximiu-
HUX peakIlill HaBeJeHi B TOBiTHUKAaX.

! C;10BO IOXOAUTSH Bif HA3BU cTapoi OZMHUII BUMipIOBaHHA KiTbKocTi
TemyoTu — Kajopii (1 kamopia = 4,18 k).
2 BHaK «ILTIOC» TIepe] 3HAUeHHAM TeILIOBOTO e()eKTy He OIyCKAIOTh.
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BUCHOBKMH

¥Yei ximiuni mepeTBOpeHHs BifOyBaIOTHCS 3 IEB-
HUM TermioBuUM edextom. Peakirii, mig yac axmx
BHUIIJISETHCA TEIJIOTa, HA3UBAIOTh €K30TEPMiUuHM-
MM, a peakirii, mijg yac AKUX MOTJINHAETHCA TeILI0-
Ta, — €eHIOTePMiYHUMHU.

XimiuHe piBHAHHA i3 3amMMCOM YMCJIOBOrO 3HA-
YeHHS TeIJI0BOro e()eKTy peakiiii Ha3uBaIOTh Tep-
MOXiMiYHUM PiBHAHHAM.

?

124. Lo po3ymitoTb Nig TennoBnuM ePeKToM XiMiYHOT peaKLii?

125. FK KnacudikyloTb peakKLii 3anexHo Bif ix TennoBoro epexkry?

126.3a ayXe BMCOKOI TemnepaTypu BoAsHa MNapa pPO3KIada€eTbCs Ha
NPOCTi PeYOBMHU. AK MOXKHa MOSICHUTK Te, WO BignoBigHa XiMivyHa
peakKLisi € eHA0TEPMIYHO0?

127. Mpw yTBOPEHHi 1 MONb XJIOPOBOAHIO 3 MPOCTUX PEYOBUH BUAINAETHCS
92,2 K[ TennoT. Hanuuwitb BignoBigHE TEPMOXiMiYHE PIBHAHHS.

128. CKopUCTaBLWIKNCL TEPMOXIMIYHUM PiBHAHHAM N, + 3H, = 2NHj;
AH = —=92,4 K[, HanuLWiTb TEPMOXiMiYHE PIBHAHHS peaKLuii po3knaay
aMOHiaKy Ha NpocCTi pe4OBUHM.

4 )

ANA JONMUTINBUX

KanopitHicTb xap4oBuUX NPOAYKTIB

Bigomo, Wo iKa € gepenom pevyoBUH Ta efleMeHTIB, HEOBXiagHUX ans
HUTTA TBAPUH | NtoamHU. Kpim TOro, ue — axepeno eHeprii Ang XKuBux
icToT. PeaKLiii B opraHiami 3a y4acTio pe4OBUWH, CIOXKUTUX i3 iXKelo, nepe-
BaXHO €K30TepMiYyHi; BOHM BiaGyBaloTbCA 3 BUAINEHHAM TennoTtu. Kinb-
KiCTb eHeprii, Wo BUAINSETLCS Nif YaCc MOBHOIO OKMCHEHHS Xap4yoBOro
NpPoAyKTY (YMOBHO — MOro peakKLii 3 KUCHEM, y pe3ynbTaTi AKOi yTBOpIo-
I0TbCH BYINIEKUCNUW a3, BoAda, al30T, AesKi iHWi pe4yoBWHMU), BU-
3HaYae KanopinHicTb NpoayKTy (Man. 34). BuBinbHeHa TennoBa eHepris
noTpibHa }XMBOMY OpraHiaMy ans 34iMCHEHHS B HbOMY peaKLin, Wo Bij-
6yBatoTbCA 3 NOMMMHAHHAM TEMNOTH, @ TaKOX AN NiATPUMaHHSA NOCTin-
HOi Temnepartypu Tina.

ICHYIOTb TPM OCHOBHI IPyrnn MOXMBHUX PEYOBUH Y Xap4OBUX MPOAYK-
T\EAX: OINIKM, XMpU Ta BYrNieBOAM. /
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I — nomigopw; Bl — pvc;
B — a6nyka; Il — cBWHWHa XMpPHA;
[] — monoko (upHictb 3,2 %); [] — uykop;
[] — Kaptonns; [ — woKonaj Mono4Hui;
[l — puGa HexupHa; [l — Macno BepLIKOBE;
[ — cup (KkupHicTb 4 %); Il — cano;
[ — snoBu4KHa HEXUPHE; [ — onisi coHsAWwHMKOBA
[] — xni6 NweHnYHn#;
Man. 34.
CepeaHs KanopivHicTb Xap4yoBUX NPOAYKTIB
HanBaxNMBIlLMMKU HUPaAMW € POCIMHHI ONii (COHAWHWUKOBA, KYKY-
pya3siHa, OJIMBKOBA Ta iH.), TBAPMHHI }X1pK (cano, BEPLLIKOBE Macno
TOLLO), @ ByrneBoAamMu — LIYKOp i KpoxMaJsib. Hanbinblie TenioTy Buai-
NINETLCA Nif YaC OKMCHEHHSA XKUpiB — y cepeaHbomy 3900 KK y nepe-
paxyHKy Ha 100 r xupy.
BiNKkK i ByrneBoan MatoTb HUXKYY | MaKe oIHaKOBY KallopinHICTb —
npn6ansHo 1700 kA Ha 100 r pevyoBMHU. AKLWO 0Nl CKIaJaeTbCs

J
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n[paKTVIHHO NLLE i3 XKUPIB, LYKOP — YUCTUM BYINEBOS (caxaposa),b
100 %-i 6inKOBOI iXi He icHye. Hanbinblie 6inKiB MiCTUTbCS B M’SICi, pubi,
anugax, cupi, ropixax (L0—25 % Big macu NpoayKTy). binku — HanuiHHI-
KK «ByaiBenbHUM» MaTepian a4na opraHiamMy, a Byrnesoau m oco6imBeo
HUPKU BaXIMBI SIK [XKepena eHeprii.

[o6oBa eHepretMyHa nortpeba NOAWHU CTAHOBUTb Yy CepeaHbOMY
12 000 KK i 3anexutb Big 11 BiKy, cTaTi, Gi3MYHOro Ta po3yMOBOro
HaBaHTaXXeHHS. BU3HAYNUTK, CKiIbKMU NIOAMHI NOTPIOGHO cnoXuBaTu 6in-
KiB, }XM1piB, BYrN1€BOAIB, NEBHUX XapYOBMX NPOAYKTIB, W06 3a6e3ne4nTn
CBil OpraHiam HeoO6XigHOW KiNbKiCTIO eHeprii, HeBa)XKo. CKnagHiwe
o6paTh HeobXigHe Ans opraHiaMy crniBBIAHOLWEHHS, HanpUKNa, TBapuH-
HUX | POCIMHHMX XKUpiB. BignosiaHi pekomeHAaaLii po3pobnsioTb 6iono-
rv, nikapi, QiETONOMN.

/

LLIBuaKicTb XiMiYHOI peaKu,ii

Martepian naparpada gonomoxxe Bam:

» MOACHUTU 3a/IEXHICTb WBWAKOCTI peaKLii Bia pisHUX
YUHHUKIB;
» 3pO3YMITU pPonb KaTanisatopa B XiMi4Hin peakKuii.

IIeuakicTe ximiunoi peakuii. Bukonasiu
yuMaJo JIabopaTOPHUX MOCJiAiB, BU IIepeKOHa-
JUCcs B TOMY, IO OHI xiMmiuHi peakiii Bigoysa-
IOThbCA MHUTTEBO (HAIIPUKJIAA, peakIlii oOMiHy 3
YTBOPEHHAM OCajay), iHIIII — OIOCUTH IIBUIKO
(ropinHSA peuoBWH), IesAKi — mOBiNBHO (peariii
poskJany). XiMiuHi IIepeTBOpPeHHA MiHepaJliB y
IIPUPOAHUX YMOBaX B3araJjii He BAA€ThCA IIOMiTH-
T, HABiTHh CIIOCTEpiramuyum 3a PeYOBUHAMHU IIPO-
TArOM 0araThboX POKiB.

KooxkHa peakiiia mae meBHY HMIBUAKiCTh. IHDOP-
MAallisl Ipo MIBUAKICTDL peakKIrii, a TakoK IIPO YMH-
HUKH, Bil AKX BOHA 3aJI€KUTh, YMiHHA i1 mIepemn-
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Oauatu Ta ob0UYHMCIIOBATA HEOOXimHi iHKeHepam,
TEeXHOJIOTaM [IJISI TOro, 1100 peryJoBaTu Iepedir
peaxIiiii — ymoBiJibHIOBaTH HebaKaHi i MPUCKO-
pioBaTH Ti, AKi MOTPiOHO 3AiTICHUTH.

LliBuaKicTe peaKuii, sKa Big6yBa€TbCsl B Of4HO-
pigHin cymiwi, BU3Ha4alOTb 3@ 3MIHOIO Ki/lbKOCTi
PEYOBUHU peareHTy (NPoAyKTy) B OAMHULI 06’ €My
CyMilLli 3a OgUHULIIO Yacy:

An

V-t’

Y uyint popmyni v — wBMAKiCTb peakuii, An — 3miHa
KiNIbKOCTi pe4yoBUHHU, V — 06°eM CyMmilli, T — npomi-
JKOK yacy.

V=

3aJjieskHiCTh MIBHIKOCTI peakIil Bix pisHux
yuHHUKIB. Ha 1IIBUAKiCTS peakilii BIJIMBAIOTh:
e XimiuHa IpUpO/Ia pearynouyunx pevuoBuH (Te, AKi
caMe PeUOBUHU B3a€EMO/IIOTh);
e KOHIeHTpAaIllil peareHTiB (AKIIIO B3aEMOIIIOTh
rasu ab0 PO3UMHEHi PEUYOBUHMU);
e IIJIOINA IOBEPXHI KOHTAKTY PeUOoBUH (y HEOTHO-
pimgHUX cymiIax);
® TeMIIepaTypa;
e HadBHICTH CTOPOHHIX pe4OBHWH (KaTaji3aTopiB).
CrooxpiBaemocsi, IO BM IIOTOAUTECH i3 TAKKUM
TBEPIKEHHAM: WBUOKICMb PeaKyil 6U3HAYAEMb-
ca XiMiuHOI0 aKkmueHicmio peazenmis. Bimomo,
110 MeTaJI BUABJIAIOTH PiBHY 3JAaTHICTH 0 XiMiy-
HUX TIepeTBopeHb. IIpo 11e cBiqunTh iX pax aKTUB-
HOCcTi. TaK, peakIrii Iy;KHIX METaJiB 3 BOILOIO Bif-
OyBalOTBLCA MTOCUTH IMBUIKO, iHOAI — 3 BUOYyXOM,
JYKHO3EMeJIbHI MeTaJan B3a€EMOJIIIOTH i3 HeEIo
MOBiJIbHIIIE, a OiIBIIiCTD iHIITNMX MeTasIiB iHepTHi
mrono Boau. HallaKTuBHIIMIMM cepes HEMETAaJIiB €
drop. Momy mocTynaoThCsa 3a aKTUBHICTIO iHIIL
rajoreHu, KUCeHb, a HAWIIAaCUBHIIIMMU HeMeTa-
JaMu, KpiM iHepTHUX rasiB, € 60p i TpocTi peuoBuU-
Hu Kapbory — rpadir, aamas.

P OpHakoBy uu pisHY XiMiuHYy AKTUBHICTH BUAB-
JA0THh Kucaotu? BiamoBias aprymenryiiTe.
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3’scyeMO 3a [OOIIOMOIOI0 eKCIePUMEHTY, fAK
BILJIMBAIOTH 1HIIII YMHHNUKY Ha MIBUAKICTH Ximiu-
HOI peakiIrii.

NIABOPATOPHWM AOCIA Ne 11

Bnaue nnowi NnoBepxHi KOHTaKTy
peareHTiB, KOHUEHTpauii i TemnepaTtypu
Ha WBUAKICTb peaKuii LUHKY

3 XJIOPUAHOIO KUCNIOTOIO

1. B ogny mpobGipKy moMicTiTh I'paHyJay IIUHKY, a B
iHITy — mpuOJM3HO 1 I' MMHKOBOTO HMOPOIIKY. ¥ KOXKHY
OpoOipKy HaJWiiTe Mo 2 MJ XJIOPUAHOI KUCJIOTHU 3 MACO-
BOIO yacTKOI0 XJyiopoBoxuio 10 % . IIlo coocrepiraere? ¥V
AKif Tpo0ipIli ras BUAiAAEThCA OLJIBIIT iHTEHCUBHO?

2. ¥V nBi mpobipKu ToMicTiTh O rpaHyJIi MUHKY. B omHy
IpobipKy HaJIWiTe 2 MJ XJIOPUIHOI KMCJIOTU 3 MAcOBOIO
yacTKoI0 xJopoBoauio 10 %, a B iHIly — TaKuil caMuii
00’eM XJIOPUIHOI KMCJIOTH 3 MACOBOIO YaCTKOIO XJIOPOBO/I-
HI0 b % . ¥V akiit mpobipIli peakIig IpoXoaAUTh i3 6iJIbIIIOI0
MIBUIKIiCTIO?

3. Y naBi mpobipku HOMIiCTiTH IO TrpaHyJi IIMHKY i
HaJUHTe Mo 2 MJI XJOPUAHOI KMCJIOTH 3 MACOBOIO YACTKOIO
xjopoBoaHIO 5 % . BmicT ogHiel mpobipku Harpiiite, aje
He mo KumminHg. [lopiBHANTe MIBUAKOCTI peakIlii B 000X
IpobOipKax.

Buxonasiu 1adb0paTOpHUi 10CTiL, BU 3’ ACyBa-
JIY, 1110 PeaKIlid KUCJIOTH 3 IIOAPiOHEeHNM MeTaIoM
(TIopoIKoM) Bifi0OyBa€eThbCs MIBUAIIE, HidK i3 MeTa-
JIOM Y KOMIIaKTHOMY CTaHi (rpaHyJjoo). 3rigHo 3
HOHHO-MOJIEKYIAPHIM PiBHAHHAM

Zn + 2H' = Zn*" + H,T,

y peakiiii 6epyThb yuacTb aromMu LIUHKY i KaTioHn
Tigporeny. Bzaemonistu 3 fiomamu H' MoXKyThb
sgurtte atromu LIuHKY, AKi nepeOyBaioTh Ha TOBEPX-
Hi merany. OCKiIbKM 3arajibHa MJIOIINA ITOBEPXHi
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YACTOUOK ITOPOIIKY 3HAUHO IIEPEBUIIYE ILJIOIITY
IOBEPXHi I'paHy/Iu, IOAPIOHEHNH [IUHK IIBUIIIIE
B3a€EMO/Ii€ 3 KUCJIOTOIO.

IIBuakicTs peakiii 3i 30iIbIIeHHSIM ILJIOIIi TOBEPXHi KOH-
TAKTy peareHTiB 3pocTae.

Bu Tako:xk BuaBMIIM, IO MIBUAKICTH peakrIrii
IUHKY 3 XJIOPUAHOIO KMCJIOTOIO 3aJIEKUTh Bif
KOHIIEHTpAIIil XJIOPOBOAHIO B PO3UMHi. 3i 30i1b-
IeHHAM KOHIIeHTpAIlil peareHTy 3pOCTa€e Kijab-
KicTh 11OT0 YacTHUHOK (aTOMiB, MOJIEKYJI, TOHIB)
Yy peakmifiHiii cyMimri Ta KiJIbKicTb iX 3iTKHEHBb
i3 yacTMHKaMM iHIIIOTO peareHTy, a IIe IPUBO-
OUTh A0 OiJBIII aKTHBHOI B3aeMOMil peuoBUH

(maz. 35).

Man. 35.
PeakKuia Kanbuin
KapGoHaTty
(mapmypy)

3 XJIOPUAHOI
KUCNOTOLO

IIBuakicTs peakuii 3i 30iJbIIEeHHAM KOHI[EHTPAIIil pea-
TeHTY 3POCTaE.

Ilig wac ximiuHOi peakiii BuXigHI peuoBMHU
BUTPAYAIOThCA; IXHi KOHIIEHTPAIlil 3MEeHIITYIOTh-
cs. Tomy peakIlia 3 yacoM yIOBiJIbLHIOETHCA.

I3 mpoBemeHOTO 1A6OPATOPHOTO JOCTiAY BUILIN-
BAE€ IIle OJMH BICHOBOK:

IIBUKICTH PeakIlil 3 MiABUIEeHHAM TeMIlepaTypH 3pPOCTae€.
Bonaus Temmeparypu Ha mepebir peakirii

MOJKHA MOoACHUTHU TaK. [Ipm HarpiBauHi pignam,
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razy abo pos3umHy 30iJbIIyeThCA MIBUAKICTH
PYXY YaCTUHOK PEUYOBUH, & IPU HATPiBaHHI TBEP-
0l PeYOBUHU — iHTEHCUBHICTh KOJUBAHDb YaCTH-
HOK Y Hilf. YHACJIiTOK IIbOT0 KiJIbKiCTh 3iTKHEHD
YaCTUHOK PeareHTiB 3pocTae€, 10 IPUBOAUTH O
30iJIbIIIeHHA MIBUAKOCTI peakIrii.

[IBuAKicTs JeAKUX peakIliii a00 MOMKJIUBICTH
ix mepebiry 3ajie;KUTh BiJl HAABHOCTI KaTaJizaTo-
pa. Bam Bigomo, 110 kamaaisamop — pewosuHa,
AKQ NPUCKOPIOE peakyito abo cnpudunse ii nepe-
0iz, 3a1UULAIYUCD NICIA PEAKUIl He3MIHHOW.

T'inporen nepoxcun H,0, B posbaBierOoMy BOZ-
HOMY PO3UMHi' Iy»Ke IMOBiJIbHO if HEIIOMiTHO PO3-
KJIaIaeThCA 3TiAHO 3 PIBHAHHAM

2H,0, = 2H,0 + 0,1.

ITpu nomaBaHHI B PO3YUH ITi€l CIIOJYKU ITOPOIIKY
manrau(IV) okcuay Bigpasy moumHAETbCsa OypX-
JIMBe BUAiJIeHHA KKcHIo (MaJ. 36). Bu 1e cmocre-
pirammu, mo6yBaouu KHCEHb IIiJ yac MPaKTUIHOL
pobortu B 7 Kjaci.

Dopmyay KaTasizaTopa 3alluCyoTh Y XiMiuHO-
My PiBHSHHI HaJl 3HAKOM PiBHOCTI:

MnO
2H,0, = ?2H,0 + 0,1.

IIpucKOpPIOIOTHL PO3KJIAL TiAPOTeH MHEePOKCUIY
COJIi IeAKUX eJIeMeHTiB. ¥ IIbOMY MOKHA IepeKo-

Man. 36.
Po3knap
rigporeH
nepokcuay

B PO3YMHI

3a HasiBHOCTI
Karanisatopa

! TTeit po3UMH IIiJ HA3BOIO «IIEPEKUC BOJHIO» MOKHA IIPUIOATH B arTe-
I[i; I0ro BUKOPUCTOBYIOTH AK Ae3iH(eKIiiiumii 3acio.
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Man. 37.

Posknapg

rigporeH

nepokcuay

3a HasfABHOCTi

depym(ll)

xnopuay
HaTHuCA, AKIINO mgoxatu Oypuii posuuH depym(III)
XJIOPUIY IO PO3UMHY TifporeH rnepokcuy. [loun-
HAEThCA iHTeHCHMBHE BUIJEHHSA rasy, a 3abaps-
JIeHHS PiIMHU He 3MiHIOETBHCA IIPOTATOM YCHOTO
nocaigy (man. 37). Orke, cinp Pepymy mming yac
PO3KJIAAy TiZApOoreH IMEePOKCHUAY He BUTPAUAETHCSA
(K, 1o peui, i mauraua(IV) okcun).

KaranizaTopom y aedkux peakIisix € Boja.
SKm10 3MimIaTu MOPOMIKY aJIIOMiHiIO 1 #iomy, TO
JKOOHUX 3MiH He BimOymerbcs. IlomaBaHHA Kpa-
IJIi BOOM IO CYMIIIli CIpUUMHSE OYPXJIUBY peak-
I[if0 MiK TpocTUMU peuoBuHaAMHU (MaJi. 38):
H,0
2A1+ 31, = 2All,.
Bruime karasmisaTopa Ha mepebir xiMiuHuUX peak-

il TOSACHIOETHCS TUM, 1110 BiH B3a€EMO/i€ 3 OMHIIM
i3 pearenTiB. IIpm mbomMy BUTpaUvaeThbCsa MEHIIE
eHeprii, Hi}K y peak1ii mik pearenramu. Hecrifika

Man. 38.

B3aemogisn

alloMiHil0

3 nogom
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CHIOJTYKA, KA YTBOPIOETHCHA, OApPa3y B3aEMOJIE 3
iHIIIMM peareHTOM, a KaTajaidaTop BUBIJIHLHIOETHCS.

YuacTs KaTamnizaTopa K y peakiiii mixk pedvo-
BunamMmu A i B

K
A+B=AB
MOXHa YMOBHO IIOZATH TaK:
A+K=AK, AK+B=AB+K.

3HaueHHA KaTajlildaTopiB AJA CydYacHOI IIpo-
MUCJIOBOCTI U TeXHIKM Barome. 3a y4acTiO ITUX
peuoBuH 3xificHioTh Maixke 90 % yecix ximiu-
HUX TepeTBOpPeHb. KaramgizaTopu BUKOPUCTOBY-
FOTh Y TPAHCHOPTHUX 3acobax i3 ABUTYHaAMU BHYT-
PiITHBOTO 3TOPAHHSA. 3aBAAKU IIMM PEYOBUHAM
TOKCUYHUN dYagHuii rasd (IPOAYKT HEIOBHOTO
OKMCHEHHs OeH3MHY) HIBUAKO pearye 3 KUCHEM i
TIEPETBOPIOETHCA Ha BYTJIEKUCJINH ras.

3a yyacTio KaTaJisaTopiB Bii0yBaOThCA XiMiu-
Hi peakIiii B skuBux opranismax. I1i karamisaTopu
Has3uBalOTh (epMeHTaM’; IX BUPOOIAIOTH KUBI
KiaiTuau. BimcyTHicTh UM HecTaua sSIKOroch (ep-
MEHTY CIPUUYMHAE 3aXBOPIOBAHHA, iHOAI JOCUTH
TsokKe. [loraagHinme mpo )epMeHTH BU Ii3HAE-
Tech Ha ypoKax 0ioJorii B cTapuinx KJjacax.

ICHYIOTb Pe4OBUHMU, SIKi YMOBINIbHIOKTb XiMi4Hi
peakuii. Ix HasuBaloTb iHriGiTopamu. [logaBaHHS
A0 OEH3UHY AEesIKUX CnoyK (aHTUAETOHaTopiB)
3anobirae HagTo WBUAKOMY MOro 3ropsiHHIO y ABU-
ryHi, @ TaKo>K BUGYXy 6EH3UHOBO-MOBITPSIHOI CyMi-
wi. Y npoaykuiro xap4oBoi MpoMMUCI0BOCTi 4acTo
AoAaloTb HEBEJIUKI KilbKOCTi pe40BUH-KOHCEpPBaH-
TiB, WO CNpUSIE 30iNIbLUEHHIO TEPMIHY 36€epiraHHs
npoaykKTiB. Lli fgo6aBKu maloTb 6yTH 6€3MNe4YHUMU
AN15 TIOANHMN.

KoskHa peakiia BiZOyBa€eThCs 3 MEBHOIO IIBU/I-
KicTro0.
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IIBuakicTs peakmii 3agekuTh Big Ximiumol
IPUPOIU peareHTiB, 3pocTac 3i 30iTbIIeHHAM KOH-
I[eHTpaIlii peareHry, MJIOIIi NMOBEPXHI KOHTAKTY
peareHTiB (y HEOOHOPiZHUX cymimiax), i3 migBuU-
IeHHAM TeMIIepaTypu.

PeuoBuHy, SKa MPHUCKOPIOE PeaKIiro ado cupu-
yuHAE 11 nepedir, 6epyuu B Hill y4acTb, ajie 3aJiu-
IIAIOYUCHh MiCasI peakilii He3MiHHOI0, Ha3MBAaIOTh
kKartaJgizaTopom. KaramizaTopu BUKOPUCTOBYIOTH y
IIPOMUCJIOBOCTi, B TpaHCHOPTHUX 3acobax. IIpu-
POIHI KaTaJi3aTOpHM Peryarl0Th XiMiUHi mepeTBo-
PEeHHSA B *KMBUX OpraHizmax.

129. HaBegiTb NpuKaam XiMiyHMX peakLin y npupoi, aKi BiabyBatoTbCs:
a) Haa3BMYaMHO NOBINbLHO;
6) i3 NOMITHOO WBUAKICTIO.
130. 3 9KMMK peaKLUiaMK, WO MatloTb PI3HY WBUAKICTb, BU CTUKAETECH Y
NOBCSAKAEHHOMY XUTTI?
131. Bia SKMX YNHHUKIB 3a/IEKNUTb LBUAKICTb XIMIYHOI peaKLii:
a) B OHOPIAHIY CyMmilli pe4OBUH (PigKin, rasyBarin);
6) y HEOOHOPIAHIN cyMmiLlLi?
132.Y gKil cymilli — OAHOPIAHIN YN HEOAHOPIAHIN — WBWAKICTb peaKuii
3a/leXnTb BiA NoLWi NOBEPXHi KOHTaKTy peareHTiB? Bignosigb

NOSICHITb.
133. Ha3BiTb YMHHUWKMU, AKi BNIMBAIOTb Ha LUBUAKICTb TAKUX PeaKLiii:
a)S + 0, = S0,;

6) 2NO + O, = 2NO,;
B) Cu(OH), + H,S0O, = CuS0O, + 2H,0.

134. Bu oTpuManu 3aBaaHHa — A0OYTM Kanblil oKkeua i3 kpenaun. Hanu-
WiTb BiAMOBiAHE XiMi4YHE PIBHSAHHSA. AKi YMOBM MOTPIOHO CTBOPWUTH,
106 WBKUAKICTb L€l peaKuii 6yna MaKkCcMMasabHOO?

135. AKi pe4oBUHM Ha3uBatoTb KaTanizatopamu?

136. OKMCHEHHS XKpiB y NnabopaTopHUX YMOBax BiabyBacTbCsA 3a TeMe-
paTypu noHag 450 °C, a B opraHi3mi noanHKM — 3a Temnepartypm Tina.
FK L,e MOXXHa MOSICHUTU?

137. KaTanisatopoM peakLii YagHoro rasy 3 KUCHEM 3a MiABULLEHOI TEM-
nepatypu MOXe CnyryBatu BoasiHa napa. CKnaaitb piBHAHHA peakKLuii
MiX UMMW rasdamu, a TaKoX PiBHAHHS OBOX iHWMWX peaKuin — 3a
y4yacTIo KaTanisatopa Ta 3 MOro yTBOPEHHSM.
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/ﬂ,ﬂﬂ LOMUTIIUBUX \

Mpo ymoBM 36€epiraHHs Xap4oBUX NMPOAYKTIB

MaiKe KOXHUIM XapYoBWIM NPOAYKT, 0OCOBIMBO TON, KU NepebyBae
Ha NoBITPi 3a 3BUYaNHMUX YMOB, LUBMAKO NCYETbCS. [pnynHa — B3aEMO-
[is1 pe4OBUH, WO MICTATbCA B NPOAYKTI, MiX cO6010 | 3 peHOBUHaMU JOB-
Kinnsg — KWCHEM, BOJOW Towo. TaKMM peakuigsm 6axaHo 3anobiratu
abo xo4a 6 ynoBifbHIOBATH iX.

HannpocTiwnn wnax — i3010BaTM NPOAYKTU Bi HaBKOMULIHLOIO
cepenoBuia. [1na Uuboro ix 3aropTtatoTb y nanip, NoniMepHy NAiBKy, anto-
MiHieBY ®ONbry, repMeTM4yHO YMNaKoOBYIOTb, a iHOAI 3 YNAKOBKMU Le ¥
BMAaNA0Tb NOBITPSA, CTBOPIOOYKN BaKyyM (Man. 39, a).

Bam Bigomo, W0 WBKUAKICTb XiMiYHOT peaKLii 3anexuTb Bia Temnepa-
TypW. Y CNeKy BXKe 3a ABi-TPU FOAUHM XKa CTae HenpuaaTHO AN BXK-
BaHHSA. 3HA4YHO AOBLIE MPOAYKTU 36epiraloTbC B OXOJIOAKEHOMY abo
3aMOpOXKeHoMy cTaHi. OcTaHHIn crnoci6 36epiraHHA HanyacTille BUKO-
pUCTOBYIOTb AN M’ica, pubu (Man. 39, 6), AesdKnx GpyKTiB i aria.

OcCKiNnbKM WBKWAKICTb peaKLin 3pocTae 3i 36iblEHHSIM NOBEPXHI KOH-
TaKTy pe4yoBUMH, YMMaNo NMpoayKTiB OpUKETYIOTb (Man. 39, B).

binblWwicTb peaKkuin y HeoOHOPIAHWX CyMmillax BigGyBaeTbCAd 3HA4YHO
NoBifbHille, HiXK B 0AHOPIAHUX, TOGTO po34MHax. ToMy TepMiHM 36epiraH-
HS CyXOro MOJIOKa, TBepAUX KySliHapHUX CyMillen y AecATKU i COTHI pasiB
nepeBuULLYIOTb TEPMiHW 36epiraHHs CBIXXOro MOJIOKa, PiAKMX CcyniB.
BopollHo i Kpynu 36epiratoTbCs TUM A0BLLIE, YAM MEHLLA IXHS BONOTICTb.

Man. 39.

Cnoco6u 36epiraHHA Xap4oBUX NMPOAYKTIB: @ — Y BaKyyMHi ynaKoBLii;
(— y 3aMOpPOXKEHOMY CTaHi; B — y 6puKeTax j
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PoO3aia

HauBaausiuri
OPraHiYHi CIIOJYKHA

PosBuTok arofcTBa HEPO3PUBHO OB’ A3aHUN 3
OpPraHiYHMMU PEeUOBUHAMMU, IX JOOYBAHHAM i BU-
KopuctaHHaAM. Ille B aBHUHY JIIOAM BMiJIN BUIY-
YaTH OJIiI0 3 HACIHHA i JIOAIB IeAKUX POCJIUH, ITi3-
Hillle HaBUMJINCSA BUTOTOBJISATH ITYKOP i3 TPOCTUHU
i mykpoBoro Oypska, KpoXMaJjb i3 KapTOILTi.
Bonu Bunikanau xji0, Bapuau B0, BUTOTOBJISAIN
CHUp, BUHO, OIIET, HECBiJOMO 3AiliCHIOIOUN XiMiuHi
peaxiIrii 3a y4acTiO OPraHiUYHUX PEYOBUH.

Y mboMmy posmisi Bu o3HamoMuTecd 3 HaM-
OiJIbII BAKJIMBUMU ¥ IOIMUPEHUMU OpPraHiuHU-
MU CIIOJIYyKaMU, Ai3HAeTecd IPO 3aBAAaHHA, AKi
po3B’sa3yI0Th yueHi-xiMiKmu, i mepekomaeTecsd,
1o 6e3 6araTboX OPraHiYHMX PEUYOBUH, AKi BU-
NycKae XimMiuHa TPOMUCJIOBICTH, HEMOIKJIUBO
YSBUTHU JKUTTA CYUaCHOI JIOIUHUA.

OpraHiyHi cnonykw.
OpraHidyHa ximif

Matepian naparpada gonomoxxke Bam:

» 3'qcyBaT BiIMIHHOCTI OpraHiYyHMX Pe4yoBUH Bij He-
opraHivyHuX;
» 3p03yMiTW MPUYUHW YUCTIEHHOCTI OPraHiYHMX CMONYK;
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» [li3HaTUCS MPO MPaAKTUYHE 3HAYEHHS AOCATHEHb Yy
ranysi opraHiyHoi ximii.

Opraniuni pegoBurau. Ha yporkax ximii B 7 kia-
ci Bu misHaMCHA, 110 BC1 PEYOBUHU IOMiJIAIOTh HA
opraHiuHi # HeopraHiuHi.

Heoprauiunui peuoBuHU Ay’Ke TOITUPEH] B IIPU-
poxi. BoHU BXOIATH MO CKJIALYy MiHepaJsiB, MeTa-
JIYHUX PYH, TiPpChKUX IIOPid, I'PYHTY, MiCTATHCA
B IIOBiTpi, piuKkax, MOpAX, oKeaHax. BaraTo cmo-
JIYK IIbOTO TUIY ZOOYTO B TabopaTopisax. Ix yTso-
PIOIOTH MaliKe Bci XiMiuHi etemMeHTH.

Iuma, ynciaeHHimnma rpymna pedyoBUH MiCTUTHCA
B POCJIMHAX, OpraHi3Max TBapwWH i JIOAWHU, ITPO-
IYKTax IXHbOI JKUTTEAiAAbHOCTI. TaKi peuoBuHMI
HasBaqu opramivamumu. Cepen Hux — OLIKH,
KUpHU, IIYKOP, IJII0K03a, KPoXMaJb, BiTaMinwm,
edipHi omii, 6apBHUKHU (Mau. 40).

Man. 40. OpraniyHi cHnolykm MicTATbCA He TiJIBKU B

ggrz“'““' JKUBi#l mpupoai. BoHM cTaHOBISATE OCHOBY TOPIO-
YOBWHM,

skl 106YBAIOTH HMX KONANUH Ha()TU, NPUPOJHOTO Trasy,

i3 pocnuH BYT1JLIIA.

Pasom 3 TuM, Bigzomo 6araTo opramiuyHUX CIIO-
JAyK, AKMX y IPHUPOAL HeMae. IX I0o6GYBaOThH
yueHi B JlabopaTopisix, iHyKeHepu i TeXHOJIOrH
Ha 3aBOJIaX, 3MiMCHIOIOYM PisHi XimMiuHi peaKii.

Opraniuni pegsoBuau — 11€e cnoayku Kapoony'.

! Yagunii i Byraexkucanii rasu, KapboHATHA KUCJIOTA, ii cosi HamexaTs
10 HEOPTaHIYHUX CIIOJNYK.

106

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



o cragy MOJEKYJI OPTaHIYHUX CIOJIYK, KPpiM
aromie Kapbony, BxomaTe atomu Iigporeny,
yacto — e u Okcureny, Hitporeny, inomi —
aromu Cynsdypy, Pochopy, rajorexis.

Opramiunmx pedyoBwH HabaraTo Oijblle, HidK
HeopraHiuHumx, — mnoHax 20 wmimbiiomis. Ix
YHCJIEHHICTH i pI3HOMAHITHICTHL 3yMOBJIEHI 31aT-
HiCcTIO yoTHpUBaJeHTHUX aTtoMiB KapOGoHY cmo-
JydaTucA MiK €000 IIPOCTUM KOBAJEHTHUM
3B’askom (C—C) abo KpaTHMUMU 3B’ A3KaMU —
noxagittnum (C=C), morpititaum (C=C), a Takox
iHmMUMY YmHHUKaMu. IIpukagagm ximiuvswmx i
CTPYKTYPHUX (DOPMYJI' OPTaHiYHUX CIOJIYK:

C,H,0H C;H, C,HCl
i i

H-C-C-0-H  H-C—C-C-H H-C=C—Cl
H H HHH

Maiike Bci opraHiuHi CIOYKY CKJIAZAIOTHC 3
MOJIEKYJI i TOMYy MalOTh HEBHUCOKI TeMIlepaTypu
IJaBJeHHA I KUIIIHHA; Oedaki € JeTkuMmu. He
BUIAIKOBO KBiTH, GPYKTU, ATOAM, OBOUi, Xapuo-
Bi IPOAYKTH MalOTh Pi3HOMAHITHI 3amaxu.

3HauHA KiJBKIiCTh OPraHiuYHMX PEUYOBUH PO3-
YMHAETHCA Y COUPTi, aleToHi, raci, 6eH3uHi, aye
He PO3UmMHAETHCA y BoAi (mas. 41). Ile symosite-
HO HAfABHICTIO B IXHiX MOJIEKYyJIaX HEMOJIAPHUX
a00 MaJIOTIOJIAPHUX KOBAJIEHTHUX 3B’ sIBKiB.

Man. 41.

Onis

He PO3YMHSAETLCA
y Bogi

! Tak HasmBarOTH B OpraHiuHiil ximii rpadiuni opMynan MoIEKyI.
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IIpu marpiBamHi 6araTo opraHiuHUX PEUOBUH
3aropdA€eThbcsa abo PO3KJIATAETLCA, a OeAKI —
o6ByrI00TECA" (MaJ. 42).

Man. 42.

06GByrneHHs
BaTu (LEeNNo3un) ﬂ

XimiuHi peakIrii 3a y4JacTiO OpPraHigYHUX pPeYo-
BUH BifOyBalOThCS JOBOJII IIOBiJIBHO, TOAI fK,
HaIPUKJIAJ, Peakilii oOMiHy MiK HeopraHivHUMU
CIOJIyKaMU — JIyraMM, KHUCJIOTaMU, COJIAMU —
muTTeBo. CKJIa IPOAYKTIB peakIliii MisK opraHiyu-
HUMM DPEUOBUHAMU UYACTO 3aJI€KUTH Biff YMOB —
TeMIepaTypu, KaTaaidaTopiB, TUCKY, OCBITJIeHH.

Opraniuna ximia. [[oBruii yac BBasKaJu, IO
IoOyTu opraHiudi peuoBuHu B Jaboparopii sa
IOIOMOTOI0 XiMIiUHMX peakIiii HeMOKJIUBO.
Opmak y 1828 p. mimenbruii ximik @. Beiep
IIOBiB, 1110 IIe He Tak. Biu ynepiie 3 Heopraniuuoi
peuoBMHU NOOYB OPraHiuYHY PEYOBUHY — CEUOBU-
Hy. BiIKpuUTTS BUEHOTO 3aIllOUaTKyBaJIO HOBUN
eran po3BUTKY ximii. Busyuenusa opramiuHmx
CIIOJIYK i3 IPUPOSHOI CUPOBUHU IIE€PECTaio OyTH
I XiMiKiB rosioBHOI0O Meroro. HuHi BueHi cuH-
Te3yIOTh AefaJi Oijbllle OpraHiuHUX PEYOBUH,
«HeBIIOMUX» IIPUPOMIi, TOCTIMMKYIOTH IXHI BJac-
THUBOCTi, HaJalOTh PEKOMEeHAAIlil om0 iX Impak-
TUYHOI'O BUKOPUCTAHHA.

TI'amyss ximii, mpeagMeToM SIKO01 € BUBU€HHS OPraHiYHUX CITO-
JIYK Ta IX NepeTBOPeHb, HA3UBAIOTh OP2AHILHOI0 XiMi€l0.

! Byrimng, gk Bizomo, cKIazaeThea IepeBaskHO 3 aToMis Kap6omy.
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3acTOCOBYIOUM MOCATHEHHSA opramiumoi ximii,
TPOMUCJIOBICTh BUITYCKa€ HOBi MaTepiasu, pisHO-
MaHiTHI moJriMepu i miIacTmacu, JlikapchbKi mmperma-
paTtu, 3aco0m 3axXMCTy POCJIHH, 0araro iHIIHX
PEeYOBYH, IKi MV BUKOPUCTOBYEMO B HATITiH TiAb-
HOCTI ¥ MOBCAKIEHHOMY KUTTi (cxema 1).

Cxema 1

Opraniuna ximiss — mroguHi

/

HocumimxeHHa B raays3i opramiuHoil ximii
CIIPUSAIOTH PO3BUTKY XiMiuHOI TexXHOJOTii, xXap-
y0oBOi Ta JIETKOI IIPOMUCJIOBOCTi, MEIUITUHMU.
3HaHHA MOKJIUBOCTEN B3a€MOIIEPETBOPEHDb Opra-
HIiYHMX PEYOBUH JOIOMATaE PO3KPUBATU TAEM-
HUIIi, ITOB’A3aHi 3 BUHUKHEHHAM Ta iCHyBaHHAM
JKUTTS Ha HANIi¥ miaHeTi.

Ilepen yuennmu, AKi IpaIoOTh y raaysi opra-
HiuHOl Ximii, mOCTaBJIeHO UMMAaJ0 NPAKTUYHUX
saBnanb. Cepes HUX — IIOIIIYK METOMiB NOOyBaH-
HS HOBUX OPTAHIYHUX CHOJIYK, CTBOPEHHSA HA 1X
OCHOBI MaTepiaJiB i3 He0OXiZHUMU BJIACTUBOCTS-
MM, CUHTETUYHUX TKAHUH i OapBHUKIB, e(ek-
TUBHUX JiKiB, XapuoBUX T00aBOK, PO3POOJIEHHS
PiBHUX TEXHOJIOTIYHUX IPOIIECiB TOIIIO.
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Hocaruenusa oprauiunoi xXimii BUKODPMCTOBY-
FOTH JJISI BUPIIIIEHHSA TAKUX BasKJIUBUX €KOJIOTiU-
HUX IpobJieM, SIK OUMINEHHSA Bomoum (mai. 43),
3MEHIIIeHHS 3a0pyAHEeHHsS IIOBITPA BUKUIAMU
IPOMUCJIOBUX IIIAOPUEMCTB i TPAHCIOPTHUX
3aco0iB, yruiiszaria ximiunoi 36poi, mepepobJieH-
Hs TOOYTOBUX BiAXOIiB.

Man. 43.
Hacnigkun
3abpyAHEHHS
BOAU HadTOIO

BUCHOBKMH

Opraniuni peyoBunu — 1e cnoayku KapGomy.
Ho ckxany ixHix Mouaekrys, kpim aromis Kap6o-
Hy, l'inporeny, MmoskyTh Bxogutu aromu Oxcureny,
Hitporeny, feAKux iHIIUX eJIEMEHTIB.

OpranHiuHi peYOBUHHU IJIABIATHCA I KUILIATH 34
HEBHCOKHUX TeMIeparyp, € JIeTKUMU, TOPIOYUMMU,
PO3YMHAIOTHCA B OPraHiYHUX POSUNHHUKAX.

Tl'amyss ximii, npegMeToM SIKOI € BHUBUEHHS Opra-
HIiYHHX CIOJYK Ta iX NepPeTBOPeHb, HAa3MBAIOTh
opraHiuHOI0 Ximi€ero. BoHa 3HaYHOI0 Miporo 3a6e3-
meuyye mporpec Hamrol IuBijgisanii, momomarae y
3[iliICHEeHHI IPUPOTO0XOPOHHMUX 3aXO0/iB.

?

138. AKi cnonykn HasnBalTb OPraHiyHMMKU? AKi eIEMEHTU MOXKYTb BYTU Y
CKMafi opraHivyHMx cnonyK?

139. Yomy opraHidyHuUX pe4yoBKH HabaraTo 6inblie, HiXX HeopraHiyHMX?

140. Cepen HaBegeHux GOpMyN yKaxiTb Ti, IKi HaneraTb OpraHiyHUM
peyosuHam: C, CH3;NH,, Na,CO5, HCI, CO,, C,Hg, C5H,CI.
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141.TlopiBHAWTE OpraHivyHi W HeopraHivyHi PevyoOBWHM, 3anucaBLUM iXHi
XapaKTepHi 0co6NBOCTI B TabINLIO:

OpraHiyHi HeopraHiyHi
pevYoBUHM pEeYOBUHM

AKicHMM cKknapg

bynoBsa

®di3n4yHi BhacTMBOCTI

142. 306paziTb CTPYKTYPHI GOPMYSIM MONEKYN OPraHivYHMX CNOJMYK i3 TaKu-
MU XiMiYHUMK dopmynamu: C,H,, CH30H, CHCI5, C,H5Br, CH3NH,.

143. Ha3BiTb HOBi MaTepianu, NosiBa AKUX NoB’si3aHa, Ha Bally AYMKY, 3
JIOCATHEHHAMM OpraHivYHoi XiMii.

144, O641CNiTb MaCOBIi YaCTKMN €N1EMEHTIB:

a) y MypauwmHin kucnoti HCOOH;
6) y MmeTunosomy cnupTi CH3OH.

145. ARy ximiyHy dopMysly Mae rasoreHoBMiCcHa opraHiyHa cnosyka 3 Bij-
HOCHOI MOJIEKYNIIPHO Macoto 121, aKulo ii MofieKkyna MicTuTb ABa
aTtomu Xnopy i ABa aTOMM iHWOro ranoreHy? 306pasiTb CTPYKTYPHY
dopmMynly MONEKYIU CMNONYKM.

9 ByrnesopgHi. MeTaH

Martepian naparpada gonomoxxke Bam:

» 3’sicyBaTH, sIKi CNONYKW Ha3MBaOTb BYINIEBOAHAMM;

> pisHaTtucs, YoMy atom KapGoHy MoxKe 6YyTU YOTUPHK-
Ba/IEHTHUM,;

» 3p03yMITU MPOCTOPOBY GYAOBY MOJIEKY/IM METAHY.

ByraeBomni. Taky sarajabHy Ha3By MAamTh
CIIOJIYKM, Bil AKUX IOXOAATH yci opraHiuxi
peuoBuHu. CJI0BO «BYIJIeBOAEHb» CKJIAZAETHCA
i3 yacTUHU 3arajbHOI HAa3BU IIPOCTUX PEUOBUH
Kapb6ony — «ByrJenib» — i Ha3BU MPOCTOI pevo-
BuHU ['igporeHy — «BOJEHb».
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Byraesogni — cmoanyku Kap6ony 3 I'inporenom.

SaranbpHa Qopmyna Byriaesonuis — C H,,.
ByrieBomHi, B MoseKysmax axkmx atromu Kap-
0OHY CITIOJIyYeHi MisK cOO0I0 ITPOCTUM KOBAaJIEHT-
HUM 3B’s3KOM, Ha3WBaIOTh HacuueHumu. Tary
Ha3By peYOBHMHAM HAJAHO TOMY, IO KOMKHUNA
arom Kap6oHYy B iXHiX MOJIeKyJiaX CIIOJYUYeHU
Byraesonmni i3 MaKCcHMAaJbHO MOJKJIMBOIO KiJBKiCTIO aTOMiB
C.H,, Tigporeny.

P CxnagiTe opMyIHM HACHUEHUX BYTJIEBOAHIB 3
omHUM i 1BoMa aTomamu KapOoHy B MOJIEKyJIax.

Kpim HacuyeHUX BYTJIEBOAHIB, iCHYIOTh HeHa-
CuyeHi BYTJIEBOAHi. Y MOJIEKyJaX ITUX CIIOJNYK
aromu KapOowuy crmoaydeHi Misk co000 He JiuIle
IPOCTUM, a ¥ MOABINHUM, TOTPiiHUM KOBAaJIEHT-
HUMU 3B’ I3KaMMU.

P Ckiaamits GopMyaInu HeHACHYEHUX BYTJIeBOIHIB
i3 tBoma aTromamu KapOGoHY B MOJIeKyJIaX.

ByrsieBogHi my:Ke mOmIupeHi B IPUPOMi; 3 HUX
MaiiKe ITOBHICTIO CKJIamaloThesAa Ha(Ta i IIpupos-
Hui ras. 1i cnosyKu ciIyryoTs IajJuBOM, 3aBAAKNA
SAKOMY JIIO U 3a0€3I1€UYIOTh cebe TeIJIoM i CBiTIoM.
Ix BUKOPHCTOBYIOTH fIK IAJIbHE JJIS aBTOMOOLIIB,
JiTakiB, KOpaOiB, AK CUPOBUHY AJIs BUPOOHUIITBA
TIOJIiMepHUX MaTepiajiB, 3ac00iB 3aXUCTy POCJINH,
TOBapiB IMOOYyTOBOI XiMmii, JIiKiB TOIIO.

Meran. HafinmpocTrimnum Hacu4eHM BYTJI€BOI -
HeMm € metad CH,. Ile — rosoBHU#I KOMIOHEHT
IIPUPOJHOTO Tazy.

Y moseryJsi metaHy, K i B MOJEKyJaax iHITUX
OpraHiuHUX CIOJYK, aToM KapOoHy uoTupusa-
JeHTHui. s Toro 11106 BUSABIATH TaAKy BAJEHT-
HiCTh, BiH IIOBMHEH MAaTW YOTHUPU HeCIapeHi
enexTponu. Ile nmocAraeThcA BHACTILOK TaK 3Ba-
HOTO 30y/[’KeHHSA aToMa IIiciasa OTPUMAaHHA HUM
IOZATKOBOI eHeprii i mepexoay OJHOTO eJIEKTPO-
Ha i3 2s-opb6iTani y BinmbHY 2p-0opbiTas:
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C » C*
1s?2s?2p® — 1s?2s'2p®

m 2p
PN EhE

ls ls

OCHOBHUH CcTaH 30ymsKeHumil cTaH

YV kokHill 30BHimIHiIN opbiTani 30ymsKeHOTO
aroma KapOoHy po3MillyeThCs OOUH €JIeKTPOH.

3a paXxyHOK UYOTHPBHOX HECIapeHUX eJIeKTPO-
HiB atroma KapOony ii eJIeKTPOHIB YOTUPHOX aTo-
miB Tigporeny B moieryai CH, yTBOpIOOTHCA
YOTUPHU CIILJIbHI €JIEeKTPOHHI mapu:

0 i
H: C :H H—CI—H
H H
eJIeKTPOHHA CTPYKTYpPHA
(opmyiia dopmyna

Hageneni (opmynu He BizfoOpaskaroTh IPOCTO-
PoOBOi OyIOBU MOJIEKYJIM MeTaHy. STilHO 3 HUMU
Bci atromu B moJiekysi CH, matoTh mepebyBaTu B
OIHIN IJIONIUHI, a KYyTH MisK CyCiJHIMU pucKaMu-
3B’a3kamMu — gopiBHIOBaTH 90°. Ase HacmpaBzai
IIe He TaK.

P [Ipurapaiite, AKi popMu MarOTh s- i p-opbiTa-
ai. Ik 3opieHTOBaHi B mpocTopi Tpu 2p-opbiTa-
Ji ogHOro aroma?

Posrasaemo, AK yTBOPIOIOTHCA YOTUPHU TPOCTL
koBasieHTHI 3B’ sa3ku C—H y moseryui CH,.

IIpu yTBOpEHHI MOJEKyJiM MeTaHy 3 aTOMiB
2s-opbitanb i Tpu 2p-opbitani aroma Kapbomy
(mau1. 44) mepeTBOPIOIOTHCA HA YOTUPU OJHAKOBI
opbiTaJti, sKi MarTL BUTJISAL 00’ €MHIUX HECHMET-
puuHUX BiciMok (MaJ. 45). BoHu po3MinyooThcs
Yy TPUBUMIipHOMY HpPOCTOpPi I mepedyBarOTh Ha
OMHAKOBil Bimmasi omma Bim omHOI mIimg Kyramm
109,5° (man. 46).
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1= y + -
S
1
X P
Man. 44. Man. 45.
2s-op6itanb 3miHa popm

i Tpn 2p-op6GiTani
B atomi Kap6GoHy

30BHILLHIX op6GiTanen
atoma Kap6oHy

Binbimma «mearocTka» KOMKHOI HOBOI opbOiTasti
aroma KapOoHy mepeKpuBaEeThbCa 3i chepuyHOIO
opbitamaio aroma Tigporeny. Kpisps minanky
ImepeKpuBaHHsS IIPOXOAUTH JiHifA, AKa 3’€IHYE
IEeHTPU IIUX aTOMIiB.

Aximo 3’egHaTH JiHiAMM IIeHTPU BCiX aTOMiB
Tigporeny, oTpumMaeMo reomMeTpuuHy Qirypy —
Terpaenp’ (mai. 46). ToMy KaKyTh, II[0 MOJIEKYJIA
MeTaHy Ma€ TeTpaeJpuuHy OymaoBY.

Mogeni Mosexkyam? MeTaHy 300paskeHO Ha
MaJoHKY 47. (Ocob0amBoCTi KyJaecTep:KHEBOI Ta
MaciiTabuol Mozesei omucano B § 2.)

Hi

Man. 46. _ '
Po3MilLeHHs "J\_/’/:'\
opGitanen
y MOJIeKyni 109,5°
MeTaHy
! CnoBo moxomuTh Bif rpembkux ciaiB tetra — wormpm i hedra —

noBepxHA. TeTpaeqp Mae UOTHUPU ONHAKOBI I'paHi, AKi € MpaBUIBHUMU

TPUKYTHUKAMU.

2 IcHyIOTH KOMII'IOTePHI IIPOTPaMHU, 34 JOIIOMOTOI0 SKHUX MOXKHA CTBO-
PUTHU MOJie]b OyAb-AKOI MOJIEKYJIH.
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Man. 47.

Mopeni monekynu
MeTaHy:

a — Kyne-
CTep}KHeBa;

6 — macwrabHa.
Bini Kynbkn —

atomu ligporeny,

YOpPHI —

atomu KapGoHy a 6

OckinbKu esiekTpoHeratTuBHOCTi KapbGony i
Tigporeny pisHaTbCA MaJo, TO KOBaJEeHTHUI
38’a30k C—H e manomonmapuum. OmHax cama
moxnerysna CH, nenonsapHa, 60 Ha i «IIoBepxHi»
HEeBEeJIMKUI IIO3UTUBHUI 3apdAx PO3MOAiJeHU
piBaHoMmipHOo. IluM MoOJeKyJia MeTaHy Bimpis-
HSEThCS Bif TOJAPHOI MoJsiekyau Boau (§ 2).

BUCHOBKMH

ByraeBoani — cnoayku Kap6ony 3 I'inporenom.
Y MoJekyIax HacCHYeHHX ByriaeBogHiB atomu Kap-
OOHY CITOJIy4eHi OMMH 3 OMHUM IIPOCTUM KOBAJIECHT-
HHUM 3B’SI3KOM, a B MOJIEKYJIaX HEHACUUEHHNX BYTJIe-
BOJHIB — IIie il KpaTHUMH 3B’ A3KaMM (IIOABilTHUM,
MOTPiltHNM).

Meran CH, — naiinpocrimmuii HacCHYeHU ByrJie-
BOJeHb. BiH € TOJIOBHUM KOMIIOHEHTOM IIPHUPOTHO-
ro rasy.

Mouekyna MeTaHy Ma€ TeTpaegpPUYHy OYAOBY i €
HENOJITPHOIO.

?

146. FKi cnonykn HasuBaloTb BYrneBoAHAMM? Ha aki rpynu noginsioTb
BYr1€BOAHI 38 0COBIMBOCTAMM XiMIYHOIO 3B’AI3KY B iXHiX MOneKynax?

147.TI0ACHITb YTBOPEHHS aToMOM Kap6oHY YOTMPbOX MPOCTUX KOBANEHT-
HMX 3B’A3KIB 3 aToMaMu [igporeHy.

148. OxapaKTepm3ynTte NpocTopoBy 6yA0BY MONEKYIN METAHY.
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149. 3HanaiTb MacoBi YaCTKK eNleMeHTIB Y MeTaHi. (YCHo.)

150. Y cKiflbKK pasiB MeTaH Bax4ni 3a BoAEHb? (YCHO.)

151.Y npupogHomy rasi ogHoOro 3 poaoBuil, 06’eMHa YacTKa MeTaHy cTa-
HOBUTb 91 %. O6YMCNITL Macy MeTaHy, iKka MIiCTUTbCa B 1 N TaKoro

rasy (H. y.).

f[omonorun metaHy

Martepian naparpada gonomoxxke Bam:

» 3’acyBaTi, WO Take roMOJIOTNiYHWUIA PAL CMOMYK i AKi
BYIIEBOJHI € FOMOJSIOraMu MeTaHy;

» HasMBaTW rOMOJSIOrM MEeTaHy i cknaaaTtu ix dopmynu;

» [oBigat1ch Npo ¢isnyHi BNaCTMBOCTI METaHy i Moro
romMonoris.

®dopmyau crioayk. ¥ monepegaboMy naparpadi
HWIILIOCSA IIPO HANIIPOCTININKI HACUUYEHU N BYTJIeBO-
nenb — metaH CH,. Buenemo dopmysiu Hacuue-
HUX BYTJIEBOJHIB, MOJIEKYJIN AKUX MIiCTATH ABA i
Tpu aromu Kap6orny. CnouaTky 3’eIHAEMO aTOMU
Kap6ony puckamu (IpocTHMHU KOBaJEHTHUMU
3B’ sA3KaMMN):

c-C C-C-C

ITorim Bim xko:xuHOrOo aroma Kapbony mposememo
CTLIBKU JOJATKOBUX PUCOK, 11100 iX Y HHOr0 0yJI0
yotupu (aTom KapboHy YoTUPUBAJIEHTHUH):

[ [
A

ITicis mboro gommIlieMo M0 KOMKHOI PUCKU aTOM
Tigporeny 1 orpuMmaemMo OpPMYyJM BiAOBiTHUX
BYTJIEBOJIHIB:

HH I-|IHH

H- c c H (abo CyHg) H-C-C-C-H (abo CyH)
H H HH H
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Y rmakuii cmoci6 MOKHa BUBECTH CTPYKTYpPHI
opmyJIu MOJIEKYJI TiHiTHOI Oy0BY iHIITUX BYyTJIE-
BOJHIB i3 MPOCTUMU KOBAJIEHTHUMY 3B’ A3KaAMU.

CrkiameHi CTPYKTYpHI GOpPMyJam MOJEKYJI
MOXKHA 3aIIUCATH Y CKOPOUEHOMY BUTJIALL, 3aIU-
IIUBIIY PUCKU JIUIIIe Mixk aTromamu KapOoHy:

CH3_CH3 CH3_CH2_CH3

Byranesomzui CH,, C,Hgz, C;Hg mamexatrbs 1o
20MON02i4H020 pA0Y MeTaHy.

I'omoioriyeEMM pAIOM HA3MBAIOTH PAL OPraHIYHUX CIIO-
JYK, MOJIEKYJIU AKMX MOAiOHI 3a OyZ0BOIO i pi3HATHCA 3a
CKJIAIOM Ha oxHY a0o Kixbka rpyn atomiB CH,.

T'pyma aromis CH, mae Ha3By «roMoJIOTiuHA
pisauna» . Cnonyru C,Hg, CsHg Ta 6araTo inmux
€ 20M0J102aMU METaHY.

st Toro 11100 CKJIaCTU XiMiuHY (DOPMYJTY TOMO-
Jora MeTaHy i3 doTupMma atomamu KapOGoHy B
MOJIEKYJIi, AocTaTHLO pomatu no dopmynn C;Hg
rpyny aromiB CH,. Orpumyemo: C;HisCH, =
= C,H;,. Ito popmysry MOKHA TaKOXK BUBECTU 3
bopmynu merany: CH,(CH,); = C,H,,.

SKIo ByrJieBOZeHb T'OMOJIOTIYHOTO PALY Me-

Byraesomni TaHy MicTuThb n aToMmiB KapboHy B MoJeKyJIi, TO

romogaoriusoro #oro ¢opmyna — CH,(CH,), ;, a6o C,H,, ».

pAxy MeTaHy Hpyra ¢opmysia € 3arajbHOIO IJi BYTJEBOJHIB
C,Hy, .o IIbOT'O THUIY.

P Cropucrasiuch popmyioo C,H,, . 5, CKIATITE
xXiMiuHi (hopMyJI TOMOJIOTiB METaHy, MOJIEKY-
JU AKUX MicTaTh b, 6 i 7 aromis Kapbony.

Haszsu. [[y1g 940TUPHOX HAUTPOCTIIINX 3a CKJIA-
JIOM BYTJIEBOAHIB TOMOJIOTiUHOTO DPSAAYy MeTaHY
BUKOPUCTOBYIOTH HA3BU MEeMAaH, emaH, nPponam,
oyman. HasBu peITu CIOJYK IIbOTO TUITY ITOXO-
IATH Big iHIITOMOBHUX umcaiBHUKIB (c. 20), aki
BigmoBimaioTh KisbKocTi aTromiB Kap6ouy B MmoJre-
KyJiax ByrJieBonHiB (Tabsa. 2). HazBu merany i
TOT0 TOMOJIOTiB MalOTh Cy(diKce -aH.
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Tabruusa 2
T'omomoru meTany

Hasga dopmyaa

ximiuHa CTPYKTYpPHA (CKOpPOUeHa)

Merar |CH, CH,

Eran C,yHg CH;-CHg4

IIponan |C3Hg | CH3—CH,—CHjg

Byran |C4H;, |CH3—CH,-CH,-CHj,

Ilenran |C;H;, |CH3-CH,-CH,-CH,—CHj,

I'exkcan |CgH;, |CH3—CH,-CH,-CH,-CH,-CHj,

Tentan |C;H;, |CH;—CH,-CH,—CH,-CH,-CH,—CHj,

Oxran |CgH;3 |CH3;-CH,—CH,-CH,—-CH,-CH,-CH,—CHj;
Homan |C¢H,, |CHs;—CH,-CH,-CH,—CH,-CH,-CH,—CH,-CHj4
Herxan | CioH,yy | CH3—CH,—CH,—CH,—CH,—CH,—CH,—CH,—-CH,—CHj,

BynoBa moaekya. Bam Bimomo, 1110 MoJeKyJia
metany CH, mae dopmy Terpaenpa. 3’acyemo
IIPOCTOPOBY OYAOBY MOJIEKYJI iHIITMX BYTJIEBOJ-
HiB 'OMOJIOTiYHOTO PAAY METaHy.

Moueryna erany C,Hg criamaersca 3 JBOX
cnonyuenux rpyn aromiB CH; — wactus moute-
Kyau merany. JIerko mifiTm BHCHOBKY, IO BCi
aToOMU B MOJIEKYJIi eTaHy PO3MiIlleHi He Ha ILIO0-
IUHi, a B TpUBUMipHOMY IIpocTopi (Mmay. 48). ¥V
MoOJIeKyJIaX Mpollany, oOyTaHy (maJua. 49), iHmux
TOMOJIOTiB MeTaHy IeHTpu aTomiB Kapbony mepe-
OyBaroTh Ha JaMaHill, 3uUrsaromomiOHiii, Jimii.
Tomy ckopoueHi CTPYKTYPHiI opMyau MOJIEKYJI
mmpomnany i 6yTaHy cJig 300paskaTu Tak:

CH, CH, CH,
RN N4
CH, CH, CH, CH,

Man. 48.
KynecTtepyxHeBa
moaenb
MOJIEKYIN
eTaHy

J
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H
a 6
Man. 49. ¥V mKispHOMY Kypci XiMii 11s cripoIeHHs BUKO-
gﬁl;)sma;ono.qmua PHUCTOBYIOTH He 3UT3aronofi6Hi, a TiHilH] cTpyK-
KapGOHOBOTO TYypHi GOpMyIU MOJIEKYJI BYTJIEBOJHIB.
naHutora diznuni Baacrusocri. Meran — ras, AKU He
B MONIeKynax: Mae 3anaxy. Bin nermmii 3a mosirpsa. Ilpu oxoso-
a — nponady; .
6 — GyTaHy IoxeHHi mo Temnepatypu —162 °C (3a HOpMaJIbHO-
o THUCKY) IIefl ra3 IIepeTBOPIOETHCA HA DPiIuHY.
Eran, npomnaH i 6yTaH 3a 3BUUaiiHUX YMOB TaKOXK
€ razaMu, HaCTYIHi BAHAAIIATH TOMOJIOTIB MeTa-
HY — pigwHu (BOHUW MAaIOTh XapaKTepHUM «O6eH-
3WHOBUM» 3allax), a periTa — TBePAi PEUYOBUHU.
TemnepaTypu OJIaBJIEHHA i KUOiHHSA TOMOJIOTIB
MeTaHy 3i 36i/ibIIeHHAM KigbkocTi aTromiB Kap-
0OHY B MOJIEKYJIaX 3POCTAIOTE.
OCKiJIbKY MOJIEKYJIU MEeTaHy Ta HoTro TOMOJIO-
TiB HemOJIAPHi, IIi CIOJIYKM HEPO3UYMHHI y BOIi
(mau. 50), ame mo6pe PO3UNHAIOTLCA (Y OaraTbox
BUIAAKAX — HeoOMEe)KeHO) B OpPraHiuHHX pPO3-
YUHHUKAX i OOWH B OJTHOMY.
®diziosoriuna mig mMeraHy i HOro romoJoris.
MeTtan nmpu TpuBajJoMy BAWXAHHI CIPUUYNHIE
OTPYEHHSA, AKe iHOAI IIPU3BOAUTEL OO CMEpPTi.
e
|
A
Man. 50.
Cymil rekcaHy 1
(BepxHii wap) Eﬂ
i3 BOgOIO
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151 BUSIBJIEHHS IOTO BUTOKY 3 ILJIUTH, HETepMe-
TUYHOTO a00 MOINKOAKEHOTO TPYOOIIPOBOJY B
rasoBy MaricTpaJjib 10Jal0Th HEBEJIUKY KiJTbKiCTh

LlikaBo 3HaTH PEeUOBUH i3 Ay:Ke HempUeMHUM 3amaxoMm (ixHs
®dopmysa HazBa — Mepkanrtanu). Kopucrywouuch rasom y
HAUIPOCTIIOro  1oGyTi, HOTPiOHO YacTillle IPOBiTPIOBATHA IPUMIi-
MepKalTany TeHHS.
}|I TasyBari # pifKi romoJioru MeTaHy HeraTUBHO
H_(F_S_H IiI0TH Ha IEeHTPaJbHy HEPBOBY cuctemy. TBepmai
H HacUYeHi ByrJeBoAHI He ToKcuuHi (mapadim’

BUKOPHCTOBYIOTH i3 JIIKYBAJIbHOIO METOIO).

BUCHOBKMH

PsAn opraHiYHUX CIOJYK, MOJEKYJIU AKUX MOTi0-
Hi 3a 0yI0BOIO i Pi3HATHCA 3a CKJIAJAOM Ha OJHY 2060
kimpka rpyn aromiB CH,, HasuBaroTh romoJioriu-
HUM PAIOM.

3araapHa hopMyIa MEeTaHy i 1Or0 TOMOJIOTIB —
C,H,, . Ha3Bu 6inpmocTi NuX CIOJYK HOXOATH
BiJ iHNIOMOBHHMX YMCJIiBHUKIB; Ha3Ba KOKHOI CIIO-
JYKM MiCTUTB cydikce -an.

Moaekyau mpomaHy i HACTYMHHMX TOMOJIOTIiB
MeTaHy MAalOTh 3HUI3aromnomiOHuil KapOOHOBMIT
JIAHITIOT.

MeraH, eTaH, MpPomaH i 0yraH — rasu, pelITa
TOMOJIOTiB MeTaHy — PiguHU 260 TBEP/Ii peYOBMHHU.
Yei i crioJIyKu He PO3YUHAIOTHCA Y BOTi.

MeraH, a TAKOK OT0 ra3yBari i pigki romosoru
HeraTHBHO BILJIMBAIOTh HA OPraHi3M.

?

152. Lo Take romonoriyHmnmn psaa? AKi crnonykn Ha3mBaloTb roMosioraMmmn?
153. Cepen HaBeaeHnx GOpPMyn YKaxiTb Ti, IKi HanexaTb CNosiyKkaM roMo-
noriyHoro psgy metany: CsHg, CsHqo, CgHqo, C7H4g.

! Tlapadin — cyMiIn HacuueHNX BYTJIeBOAHIB i3 KinbkicTio aTomis Kap-
6ouy B MoJieKyJax Big 18 mo 35.
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154. YcTtaHoBITb NMOCNIAOBHICTL BYrNEeBOAHIB 3@ 3MEHLEHHAM KiflbKOCTI
atomiB Kap6oHy B ixHiX MoneKynax:

a) rentax; r) NeHTaH;
6) 6yTaH; r) nponaH.
B) reKcaH;

155. 306pasiTb eNEKTPOHHY GOPMYyy MONEKY/IN: @) eTaHy; 6) nponaHy.

156. YKaxiTb NpaBuibHE 3aKiHYEHHS PeYEHHS «BigHOLEHHS Ki/lbKOCTi aTto-
miB ligporeHy Ao KinbKocTi atomiB KapboHy B MOJIeKy1ax roMosioriB
MeTaHy 3i 3p0CTaHHAM MOJISIPHOI Macu CrosyK ...»:

a) 3MEeHLYETbLCS; B) 3MIHIOETbCH XaOTUYHO.
6) 36iNbLIYETLCS;

157. flka BiAHOCHa MONEKyNsipHa Maca romosora MeTaHy, MoJieKyna gKoro
MicTuTb 5 aTomiB Kap6oHy? (YcHo.)

158.Y gKin cnonyui MmacoBa 4YacTka Kap6oHy Hanbinblua — B eTaHi, npo-
naHi 4m 6ytaHi? CnpobynTte AaTy BiANOBIAb, HE 3AIMCHIOKYM PO3-
paxyHKiB.

159. 064MCNiTb KiNbKiCTb PEHOBUHU, iKa MICTUTbCS (YCHO):

a)y 15 r eTaHy;
6)y 4,48 n 6yTaHy (H. Y.).

160. 3anoBHiTb TabNULIO:

C,Hopio M, r/monb DH2 w(C), %
C3H8

80

36

100

161. 3anuuwite Gopmyny romosiora MeTaHy, MosieKyna SKoro MiCTUTb yaBiYi
Ginblue aTtoMiB lMgporeHy, Hixk MoneKyna GyTaHy.
162. K1 ByrneBoAeHb Mae TaKy camy FyCTUHY, L0 W BYIJIEKUCIUI ra3?

4 )

Ana JonnUTInMBKUX

[Ba 6yTaHu, TPU NEHTaHMU...

Ona monekynu C,H;, MOXHa 3anpornoHyBaTh He JULWe «IiHInHWUI»

Lo Lol
Kap6OHOBMI NaHLor —(|3—CII—C|3—CI—, a M posranyKeHun: —9—(|3—(I3—.
_C|_

BignoBigHi CTPyKTypHi dopmynn Ta iXHi CKOPO4YEHi BapiaHTM MaloTb

GKMH BUINAA; /
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e P
H=¢-G-G-¢-H H-G-G-¢-H
HHHH HCH

AR
HHH

CH3-CH2—CH>-CHs3 CH3—$H—CH3
CH;

KoxXHa dopMyna Bianosigae neBHin monekyni. OTxe, MatoTb icCHyBaTH
ABi CNONYKU 3 OJHAKOBUMM XiMiYHUMK popmynamu C4H, o, ane 3 mone-
Kynamu pi3HOi 6ya0BM — HEpO3ranyKeHoi M posranyxeHoi. Li Byrne-
BOAHI BigoMi 1 o6pe BUBYEHI.

CrnonyKu, MOJIEKYIN SIKMX MatoTb O[HaKOBUI CKad, asie pi3Hy 6yaoBy,
Ha3uBarTb i3oMepami.

3i 36iNblUEHHAM KinbKOCTi aToMiB Kap6oHy B MOJieKyfiax ByrieBO/IHIB
KiNbKiCTb i30MepiB pi3Ko 3pocTae. OaHy 1 Ty camy dopmyny C,H, o MatoThb
ABa ByrnesogHi, CsH,», — tpu, CgHy 4 — m’aTb, C;H, g — AeB’'aTh i T. 4.

IcHyBaHHS i3oMepiB — ofiHa i3 MPUYNH PIBHOMAHITHOCTI M YNCNEHHO-
CTi opraHiyHuX cnosnykK.

AKWO MONeKyna BYIEBOLHIO MaE HeEpO3ranyxeHy (<HopmasbHy»)
6yaoBYy, TO Nepe/ Moro Ha3BOo 3anucytoTb NiTepy H i gedic. Hanpuknag,
crnonyky 3 ¢opmynoto CH3z—CH,—-CH,—-CH3; HasuBatoTb H-6yTaHOM.
I3omep 3 dopmynoto CH3—9H—CH3 OTPUMaB Ha3BY «i306yTaH».

- s J

ETuneH (eTeH)
| aueTuneH (eTuH)

Martepian naparpada gonomoxxe Bam:
» 3p03yMiTu By10BY MOJIEKY/ ETU/IEHY Ta aLETUNIEHY;
» fisHaTUcs Npo Gpi3nMyHi BNaCcTUBOCTI eTUNEHY Ta aLle-
TUNEHY.

®opmyan eTuieHy Ta aneruieny. Kpim macu-
YeHUX BYIJIEBOIAHIB, iCHYIOTH HeHACUUEeHi ByTJie-
BOAHi. ¥ ixXHiIX MoseKyaax aromu Kapbory cmo-
JydeHi He JuIle TPOCTUMH, a W KPaAaTHUMU
(ToaBifiHUMUY, TOTPiTHUMM) 3B’ I3KaAMU.
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Hatinmpocrimmum ByrieBogHeM i3 IOABiHHUM
3B’ABKOM Y MOJIEKYIi € emu.sen. Voro ximiuna
dopmyna — C,H,, emekTporHHa i CTPYKTYypHi
opMysU MOJIEKYJIU —

H:C:C:H H-C=C-H, abo CH,~CH,.
H H H H

Hatinpocrimuit ByriaeBofeHb i3 mOTpiAHUM
3B’A3KOM y MoJieKysi — ayemuaen CyH,. Enex-
TPOHHA i CTPYKTYpPHI (opMyam MOJIeKyJaHW ITiel
CIIOJIYKU —

H:C:C:H H-C=C-H, a6o CH=CH.

HasBu ByrjieBogHIiB «eTHUJIEH» 1 «alleTHUJIEH» €
TpuBiaabHUME (TPAAUIIMHUMM); iX BUKOPUCTO-
BYIOTH Y IPOMMCJIOBOCTI, TexHiri. XiMmiuHa Ha3Ba
cnonyku C,H, — emen, a cmonyku C,H, —
emun. 1l Ha3BM MawOTb OJHAKOBHWI KOPiHB i3
Ha3Bo10 ByrieBonHIo C,Hg «eTan», anme pisHATHCA
cydikcamu.

BymoBa mogaekyna. Bu B)Ke 3Haere, 1m0 mpu
YTBOPEHHI MOJIEKYJ OPTaHiYHUX CIIOJYK aTOMU
Kapbony nnepexonars y 30yA:KeHUI CTAH; YOTUPU
€JIEKTPOHU B30BHIIITHBOTO €HEepPreTUYHOT0 PiBHA
aToMa CTAlOTh HECIIADEHUMU.

Y wmoneryni etruneny C,H, nBa HecmapeHumx
eJIEKTPOHU KOXKHOTO atoma KapbGomy 06epyTh
y4acTh B YTBOPEHHI IBOX CITLIbHUX €JIEKTPOHHUX
nap; BunuKae noapitiauii 38’130k C=C. Iu1ri gBa
eJIeKTPOHU KOKHOT0 aToMa KapOoHy yTBOPIOIOTH
CIIiJIbHI eJIeKTPOHHI IIapu 3 OBOMa aToMaMWU
Tigporeny, BHACJIiJOK YOr0 peaji3yoThCA IIPOCTL
KoBaseHuTHi 3B a3ku C—H. VYci aTomu mMosieKyau
etruneny C,H,, 3rinHo 3 foCHigKeHHAMY BUEHUX,
nepeOyBalOTh HA ONHIN momiuHi (Mas. 51, a), a
KYTH MiK JiHigAMHz, 110 3’€IHYIOTH IEHTPU aTo-
MiB, cTaHOBIATEL 120°:

120°1
SNH
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Man. 51.
KynecTtepykHeBi
mogaeni
MOJIEKYN:

a — eTunexy;
6 — aueTuneHy a 6

Y moseryi aneruneny C,H, morpitinuii 38’sa-
30k C=C syMoBJIeHHII TpbOMAa CILJILHUMU eJeK-
TPOHHUMHU TTapaMu, YTBOPEHUMU 34 YUACTIO TPHOX
eJIEKTPOHIB KOKHOTO aToma KapboHy, a mpocTuit
KoBasieHTHHH 8B a30K C—H — esleKTpoHHOIO
Iaporo, CHiabHOIO s aroMmiB Kapbony i I'igpore-
Hy. 3’sICOBAHO, IO [IEHTPHU BCiX aTOMiB MOJIEKY.JIU
C,H, nepebGyBatoTs Ha IpaMiii ginii (mas. 51, 6):

180°
HZo—CA R

JNIABOPATOPHWWM AOCIA Ne 12

BurotoBneHHs
KynecTepXXHeBuxX moaeneun
MONEeKyNn ByrneBOHiB

Bam Bumano HabGip A CKJIaJaHHS MOAEJIEH MOJIEKY.JI
OPTaHIYHUX CHOJYK. ¥ HbOMY € KYJIbKW Pi3HOI BeIMUNHUI
1 pisEEX KOJBbOPiB. OZHAKOBI KYJBKM iMiTYIOTH aTOMH
OJITHOT'O eJIeMEeHTAa.

3HaNAITL Y HA00pi KYJIbKHM 3 OMHUM OTBOPOM a00 BUCTY-
moM aasa atomiB [imporeny i OinbImi KyJabKM iHIIIOTO
KOJIbOPY 3 oTBOpaMm abo BHUcTyIaMu I aTomiB KapoOo-
HY, a TAKOK CTEepP:KHi abo TpyObouku. OTBOpHU B KyJIbKax
IpuU3HaAUeHi I/ 3’ THAHHA KYJIbOK 3a JOIIOMOTOIO CTEPIK-
HiB, a BUCTYIIN — JJId 3’€QHAHHA TPYOOUKaMIH.

30epiTh KyJaecTep:KHeBi MoJeJli MOJEeKYyJ HaCHUYeHNX

BYIJIEBOAHIB — MeTaHy, €TaHy i IIpomaHy, a TaKOK
MOJIEKYJI HEHACUUYEeHUX BYIJIEBOJAHIB — eTUJIEHY U alie-
TUJIEHY.
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®izuuni BaactuBocri. ETunen 3a ¢ismunmmn
BJIACTUBOCTAMU CXOXKUil Ha MeraH. lle Gesbaps-
HUH ras 3i cIa0KuM 3amaxoM, TPOXU JIETIIHNH 3a
THOBiTPA, MysKe MOraHo PO3UUHAETHCA Y BoAi. Ilpu
OXO0JIOMKEHHI 3a HOPMAJIbHOTO TUCKY 0 TeMIlepa-
Typu —104 °C eTmyieH mepeTBOPIOETHCA HA PiIVHY.

Yucrtuii amerujeH — 0e30apBHUI ras mMaiixke
6es samaxy. HenmpueMunii 3amax TeXHiUHOTO alie-
TUJIEHY, AKUH BUKOPUCTOBYIOTH IIPU 3BapIOBaHHI
MeTaJliB, 3yMOBJIEHHN AoMimmKamu. AleTHJeH,
AK 1 eTuJeH, JIETIIIUHA 3a IIOBIiTPs, IIOTaHO PO3-
YNHAEThCA ¥ Bogi. 3a remnepatypu —84 °C i HOp-
MAaJbHOI'O THCKY BiH 3PiIKyeThCs.

BUCHOBKMH

Ernnen (eren) C,H, — Halinpocrimuii HeHacu-
YeHUH BYIJEBOIEeHb i3 MOABIiHHUM 3B’SIBKOM Yy
MOJIEKYJIi. ¥ Ci aTOMU MOJIEKYJIH eTUJIEeHY Iepedy-
BaIOTh HA OHIiH IJIOIIUHI.

Aneruinen (etun) Co,H, — Hajimpocrimmii HeHa-
CHYEHUIl BYIJIEBOJEeHb i3 IOTPiHMM 3B’I3ZKOM Y
MOJIEKYJIi. ATOMU B MOJIEKYJIi alleTHJIEHY Po3Milfe-
Hi Ha mMpAMii JiHii.

3a 3BHYAWHNX YMOB €THJIEH i aneTuiaeH — 0e3-
6apBHi rasu 3i cIa0KMM 3amaxoM, TPOXH JIETTIIi 3a
MOBIiTPsI, IOTaHO PO3YMHHI Y BOJI.

?

163. [Ki CnonyKu Ha3nBaloTb HEHACUYEHUMU BYTNIEBOAHAMMU?
164. MNopiBHANTE €TUNEH Ta aLLEeTWIEH i 3anOBHITb TabNNULIO:

Etnunen AuetuneH

XiMiYHa, eneKkTpoHHa
i CTPYKTYpHa GOpMynn MONEKyu
®di3nyHi BNAaCTMBOCTI

165. OxapakTepunadynTe 6ya0BY MONEKYU:
a) eTUNEHY;
6) aueTUNEeHy.
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166. AK1IN ra3 BaXK4YnMin — €TUNIEH YM aLLETUIEH? Y CKiNbKKW pasiB?

167. 0O64MCNiTb TYCTUHY €TUNIeHy (3a H. Y.) Ta MOro BiAHOCHY FYCTUHY 3a
noBiTpaAM.

168. 3HanaiTb MacoBi YAaCTKN €N1EMEHTIB B aLEeTUIEHI.

169. 064MCniTb 06'EMHI YaCTKM METaHY M ETEHY B iX CyMillli, AKLLO CepeaHs
MOJIipHa Maca CyMilli CTaHOBUTb 25,6 r/MOJb.

2 [OpiHHA BYrneBoaHiB

Martepian naparpada gonomoxxe Bam:
» 03HaWOMMUTUCA 3 PeaKLiiMU rOpPiHHS BYrNEBOAHIB,;
» 3’dcyBaTu, SK BMJIMBAE HecTaya NnosiTps (KUCHIO) Ha
CKJaZ NpoayKTiB rOPiHHA BYIMEBOLHIB.

Byraesonni, K i GiJBIIICTE OPTaHIYHUX CHO-
JYK, € TOPIYMMHU peuoBMHAMU. IIpOAyKTH
TOpPiHHA BYIJIEBOAHIB 3a JOCTATHBOT'O JOCTYILY
HIOBITPs — BYIVIEKUCIAUIL ra3 i BogsAHA mapa.

MeTtaH TOpUTH y TOBITPi OJaKUTHUM HOJIYM’ AM
(maz. 52):

CH, + 20, %> CO, + 2H,0.

3BepHITH yBary: y pi6HAHHAX peakuiil 3a yuac-
mi OP2aHIYHUX CNOJAYK 3ANUCYIOMb CMPLIKU, G
He 3HAaKU pieHOCMI.

Man. 52.
[opiHHA MeTaHy:
a — B ra3oBomy
nanbHUKY;

6 — B NOGYTOBIN
nauTi
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BusButn npoayKTu peakuii ropiHHs meTtaHy
MO)<Ha 3a [ONoMOror [0cCnifgy, 306pa*KeHoro Ha
manwHKy 53. 3miHa 6inoro Konbopy 6€3BO4HOI0
kynpym(ll) cynbpaty Ha 61aKUTHUI CBIfYUTbL NPO
YTBOPEHHS NpU ropiHHi MeTaHy BOASIHOI napu, sika
B3aemogie i3 cino (NpoayKT uiei peakuii — mig-
HUi Kyrnopoc). [ToMyTHIHHSI BartHSIHOI BOAM CNIPUYK-
HSIE HEPO3YUHHUI KasbLil KapbOoHarT, Lo yTBOPIO-
€TbCA Nif Yac peaKuii ByrneKucsoro rasy 3 po3yu-
HOM KanbLii rigpokcuay.

CuS0, - 5H,0 E

,0

Ccuso,

CO, H

Man. 53. CH, po3unH Ca(OH), —___

BusiBneHHs _

NPOAYKTIB ? i CaCO5
ropiHHSA
MeTaHy

Aximo moBiTpaA (KMCHIO) HEJOCTATHBO, TO IIPU
TOPiHHI MeTaHy MOJKe YTBOPIOBATHUCS YaHUHN ras
abo ByTJIElb:

CH, + 0, 5 CO + H,0;
CH, + 0, 5 C+ H,0.

P IlepeTBOpiTh cXeMU IUX peakIiii Ha Ximiumi
piBHAHHA.

IIpo Hecrawy KuCHIO IIif yac TOPiHHA MeTaHY
MO2Ke CBiumTHU 30i/IbIITeHHA ACKPABOCTI OJIyM’
(BOHO CcTa€ JKOBTUM 3aBISIKHU PO3sKapeHUM Ipiod-
HIM JacTOUYKaM ByTJIeIl0) a00 1mosABa KinTasu' Ha
OoBepXHi mpeamera (KacTpyJii, YallHUKA), AKUNA
nepebyBae B IIOJayM 1.

! Kinrasa, abo caska, — pedyoBMHA, sSIKA Maiiske IOBHICTIO CKIANAEThCI
3 aromiB KapGomy.
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Cywmiri metany 3 moBiTpsaM (abo KucHeM) € He-
besmeunumMu. IlocTaTHBO icKpu, 1100 cTaBCSA
Bubyx. Tomy moTpi6HO OYTU AysKe 00epesKHUMU,
KOPHUCTYIOUNCH NPUPOSHUM TasoM y II0OYTi.
Bubyxu cywmimeit merany 3 moOBiTpAM, He3Ba-
JKarouM Ha 3ano0isKHi 3axonu, Jyac Bix yacy Tpamn-
JATHCA y BYTiJIBHUX IIaxTax. BoHM cTaHOB-
JIATDH 3aTrPO3Y KUTTIO IIaXTapis.

Yci romosoru MeTaHY TaKOMK S3TOPAOTH 3
YTBOPEHHAM BYTJIEKHCJIOTO rady i BOOAHOI ITapu.
3i 3pocTaHHAM MOJEKYJIAPHOI Macu BYTJIEBOX-
HiB mosiym’s cTae O0inbin sickpaBuMm. Ilapadinosa
cBiuKa, HAa BiAMiHY BiJl IPUPOIHOTO ra3y, TOPUTH
SACKPAaBO-KOBTUM TosyM’ aAM (MaJgi. 54, a). Takuit
KOJip B3yMOBJIEHUH CBITIiHHAM PO3KaAPEHUX
YaCTOUOK BYTJIENIO'; Ili YACTOUKHM IIBUIKO 3T0-
pAOThL. AKINO B moayM’ s CBiUKHM BHECTH IOpIle-
JIAHOBY YaIlIKy, OOMEXKUBIIN IUM AOCTYII IIO-
BiTps#A, TO Ha IOBEPXHI YAIIKHU 3’ ABUTHLCA KillTA-
Ba (maJj. 54, 0).

Man. 54.
TopiHHA
napadiHoBoi
CBiYKMU:

a—a3a
3BUYANHUX
yMOB;

6 — 3a HecTaui
noBiTpA

Ertusnen i anmeruyien ropATh Ha MOBITPi AcKpa-
Birrum mmosrym’am (MmaJi. 55), HisK MeTaH.

P Hanumrite piBHAHHA peakIiii TOpiHHS eTHiIe-
HY Ta alleTUJieHy 3a AOCTAaTHBOTO TOCTYIIY
HOBiTPA.

! Byriens yTBOPIOETLCA IPU TEPMiUHOMY PO3KJIAJi ByTIeBOIHIB.
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Man. 55.
[opiHHA
aueTuneHy

IIpu ropiuHi aneTusieHy B YCTOMY KUCHI TeM-
neparypa carae maike 3000 °C. Cywmimri msoro
rasy, a TaKOXX IHIIUX BYIJIEBOLHIB 3 IOBiTpAM
a00 KrcHeM BUOYyXOHeOe3IIeuHi.

OCKiJIbKY BYTJIEBOJHI — TOPIOYi PEYOBUHU, TO
oig yac iX 3aCTOCYBaHHA CJil DJOTPUMYBATHCH
meBHUX npaBuii. IIoTpiOHO KOpUCTyBaTHCA JIUIIIE
CIpaBHUMHU Ta30BUMHU IIpPUIaJaMu, OaJoHAMHU i
mepiofnYHO TPOBITPIOBATH NPUMIIEHHA, 1€
BoHM postamioBani. He MmoykHa samumiatu 6es
HaTJIALY IJIUTY YW OHAJNIIOBAJbHUMN TpUIam, y
SAKUX TOPUTH ra3. 3a00POHAETHCA CTABUTU IIO-
013y Tas30BOi MJIUTU TOCYAWHU 3 TOPIOUUMU
pinzuHaMu, JerK0O3aliMUCTI IpeaMeTH.

SKmro Bu Biguyam 3amax rasy, HeraifHO Iiepe-
KpuiiTe KpaH Ha rasolIpPoOBOLi Ta g00pe IIPOBiT-
piTh mpuMileHHA. ¥ IIel yac He MOKHA 3aI1aji0-
BaTH CipHUKW, BMUKATU CBiTJIO Ta €JEKTPO-
npuiagu, 00 icCKpa MOKe CIPUYMHUTH BHOYX
ras3onoBiTpPAHOI cymimri.

BUCHOBKMH

¥Yci ByraeBoaHi — roproui peuoBunu. IIpogykra-
MM TFOPiHHA BYIJIEBOJHIB 3a JOCTAaTHHOI KiJIBKOCTi
KHCHIO (IOBITPSI) € BYIJIEKUCJIUIl Tra3 i BogsTHA
napa. SIKIo JocTyn MoBiTPsI 00MeKeHU i, MOKIUBE
yrBopenH:a Kap6oH(II) okcuay i Byraeirto.
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Cymimri ByriieBogHiB 3 HOBIiTpAM € BUOyXOHE0€e3-
nmeunuMu. [Ipu po6oTi 3 ra3oBUMHU MpUIaTaMU J0-
TPUMYIOTHCHA NIeBHUX IIPaBHJI.

?

170. Po3rnaHbTe ropiHHA MeTaHy Ik OKMCHO-BiIHOBHY peaKLlito: Ha3BiTb
€/1EMEHT-OKUCHWK | e/IEMEHT-BIAHOBHUK, OXapaKTepuaymnTte npouecu
OKWUCHEHHS | BigHOBNEHHS.

171. JonuwiTb XiMiYHI PIBHAHHS:

a) C3Hg + ... O, (HAAMULWOK) —> ... ;
6) ... (romonor meTaHy) + ... 0, - 5C0, + ... H,0.

172. Hanvwitb PIiBHAHHA peaKLuiln ropiHHA eTuneHy Ta aueTuneHy 3a
YMOBW HecCTayi KUCHIO (3 yTBOpeHHAM KapO6oH(ll) okcuay i BoasHoi
napm).

173.4n Buctauntb 100 N noBiTps 475 NOBHOrO cnantoBaHHa 5,6 N MeTa-
Hy? BBaauTe, WO 06’eMU BignosifaloTb HOPMaibHMM yMOBaM, a
06’eMHa YacTKa KMCHI0 B NOBITPi cTaHOBUTb 20 %.

174. Akuit 06’eM NOBITPA BUTPATUTLES Ha cnanoBaHHs 1,4 m> cymili, ska
CKnagaetbes i3 60 % nponaHy i 40 % 6yTaHy (3a 06'eMOM)?

175. AKMK 06’eM BYIMEKUCNIOro rady yTBOPMBCS Micas NOBHOIMO 3ropsiHHA
560 M cyMili MeTaHy 1 eTaHy, Baxkyoi 3a BogeHb y 10,8 pasa?

3 MonieTnneH

Martepian naparpadga AonoMoXKe Bam:

» 3'acyBaTtu, LIO Take noaiMep i peakuis nonimepu-
3auii;

» 3aCcBOITW BNACTUBOCTI NOMIETUNEHY;

» [li3HaTUCS NPO 3aCTOCYBaHHS NMONIETUIEHY.

IMonimepusania eTusieHy. 3a MEeBHUX YMOB
MOJIEKYJIU €TUJIEHY CIIOJYYAI0ThCS OJHA 3 OJHOIO
BHACJTiJOK PYHHYBAHHA NOABIiNHMNX 3B’A3KiB
Mik aromamu KapOony i mepeTBopeHHS iX Ha
mpocti 3B’a3ku. CxeMaTHUUHO Iie MOKHAa 300pa-
3UTHU TaK:
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CH2=CH2 + CH2=CH2 + CH2=CH2 + ...
—> [_CHz_CHz_ + _CHz_CHz_ + _CHZ_CH2_ + ...]1 e
— ... _CHz_CHz_CHz_CHz_CHZ_CHz_ cee o

ITpoxykTom B3aemosii BeImKoI KiTbKOCTI MoJIe-

KYJI eTIIEHY € noJjiemuJiern. Jly:Ke TOBTi MOJEKY-
JIY T1i€l CIIOJTYKY YTBOPEHi 3’€THAHUMU MiXK CO00I0
rpynamu atomiB —CH,—CH,— (maz. 56).

Man. 56.

dparmeHT

KyJ'IECTep)KHeBOi

mopaeni

MOJIEKYIU

nonieTuneHy

Peakmiro cmonyueHHsA 0araTbox OJHAKOBUX
MOJIEKYJI YHACJIIIOK PYHHYBaHHA KPAaTHUX 3B’ A3~
KiB Ha3MBAaIOTh PeaKuicio noaimepusayii, BUXia-
HY PEYOBUHY — JMOHOMEPOM, & IPOAYKT — NOJi-
Mmepom?.

IlonriMmep — cmoayka, MOJIEKYJH AKOI CKJIATAIOTHCA 3
BEJIMKO]1 KiJIBKOCTi rpyn aTOMiB OTHAKOBO1 OYIOBH.

CKoOpoueHUH 3ammuc peakxirii mojiMepusa-
ii eTuaeny:

nCH,=CH, L2:% 5 (-CH,~CH,),.

eTHUJIeH moJrieTuaeH

Y mosietuseHi iCHYIOTh MOJIEKYJIU

pisHOI DOBXKHHU, TOOTO 3 pPiBsHUMU

Peaxmia sHavenHamu n (Big 1500 mo 6000).

IoJMepusanil IaTepBas 3HAYEHE 71 AJ1S 3pa3Ka IOJIi-

nCHy=CHy>(—CH;—CHy~),  yepy samesxurs Bin ymoB aniitc-

moromMep fosmep HeHH peakIlii mosrimepusarii — tem-
mepaTypu, TUCKY, KaTaJisaTopa.

Baacrusocri moaieruneny. Ilosmietunen —

Oisa abo Ge3bapBHA peuoBmHA (MaJ. 57), Jeriia

3a BOAYy W HeposumHHA B Hi#i. IIpm HarpiBamui

'YV kBagpaTHHX [IyKKaxX IIOKA3aHO MOJEKYJIH 3i 3pyHHOBaAaHUMU
HOABIMHUMU 3B’ A3KaAMMU.

2 TepMiHN IOXOLATH BiJ rpenbKUX cJIiB poly — 6araTo, monos — OquH,
€IUHNI, Meros — 4YacTUHA, YacTKa.
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Man. 57.
paHynm
nonieTunexHy

CIIOJIyKa IIJIaBUTHCA 3 YTBOPEHHAM 0e36apBHOIL
pigunn’.

ITonierunen ximiumo imepruuii. Ak i G6arato
iHIMUX OPTaHIUHUX PEUOBUH, IS CIIOJIYKA TOPUTH
Ha IIoBiTpi.

IlonmieTnyieH He PO3UMHSETHCA B OPTraHiUHUX
PO3UMHHUKAX, TOMY IJA iX 36epiranus i Tpamc-
MMOPTYBaHHS BUKOPUCTOBYIOTH TOJIi€TUJIEHOBY
Tapy.

Bupobu 3 mosieTmsieHy € MOPO3OCTiHKMMU,
ajile He BUTPUMYIOTHL HarpiBamusa Buile 60—
100 °C. 3a BUCOKOI TeMIlepaTypu MIOJIiMep POo3-
KJIaIA€ETHCA 3 YTBOPEHHAM €TUJIEHY:

(-CH,—CH,-),, - nCH,=CH,,
IIOJI1IETUJIEH €TUuJIeH

3acTrocyBaHHs moJieTuseny. IlonieTmyieH e
HaWBaXKJUBIMIUM TOJiMEepPHUM MaTepiajioM.
Bupobamu 3 HbOT0 MU MOCTiMHO KOPHUCTYEMOCS B
MOBCAKAEeHHOMY KuTTi. Ile — maxketru, maxy-
BaJIbHA TLIiBKA JAJIA XapUOBUX IPOAYKTIB, PisHi
pesepByapu, irpamku Tomro (cxema 2). OcKinbKu
ToJIieTHJIeHOBA TJIiBKa Jo0pe IpomycKae cBiTo,
HEI0 BKPUBAIOTh TEILJINILI JJIs BUPOIIyBaHHS PaH-
HiX 0BOUiB, KBiTiB, TpomiuHmx pocamu. IloJri-
eTUJIeH BUKOPUCTOBYIOTH IJIA BUPOOHUIITBA TapH,
TpyO, KOHCTPYKIIHHUX [geTajieil, MeIUUHOTO

! TlonmieTnnen He Mae IIeBHOI TeMIepaTypH ILIABIeHHH. SaleXKHO Bif
YMOB YTBOPEHHA BiH IJIaBUTHCA B iHTepBasi remmepatyp 103—110 °C abo
124—137°C.
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Cxema 2
3acTocyBaHHS MOJTieTUICHY

(-CH,-CH,-),

N

YCTATKYBaHHSA, a TaKOXK SAK eJIeKTPOi3oJIAaIriii-
HUI MaTepiaj, aHTUKOPO3iliHe IIOKPUTTS.
ITonieTmnen — nysKe cTifika pevyoBWHA, AKa
POBKJIaIAETHCA B IPUPOSHIX YMOBaX HaI3BU YA -
HO moBiabHO. TOMYy BUKOpPMCTAHI BUPOOU 3 ITOJIi-
eTUJIeHYy, 3aJUINKN ILIIBKMA, HaKeTH He MOKHA
BUKUIaTH 0yab-ae (Maj. 58); ix moTpidHO cKIama-
TH B CHeIliaJibHi KOHTeliHepu. Bigxoau mboro ta
iHINIKX TTOJiMepiB HAIPaBJIAIOTEH HA IIePEePOOKY.

Man. 58.
«MonimepHe»
CMITTH B fici

BUCHOBKMH

Moaekynau eTujleHy 3a NEeBHUX YMOB MOKYTh
crnosayyatuca omHa 3 omHow. IIpoaykrom rtakoi
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B3aeMopii € moJgierusneH. IlepeTBOpeHHSI eTHIIEHY
Ha MOJIieTHJIeH — MPHUKJIA] Peakilii moximepusa-
mii. I{a peakmia BimOyBaeThcs BHACITITOK PyHHY-
BaHHA MOABiiiHUX 3B’A3KiB Mixk aTomamu Kap6o-
Hy B MOJIEKYJaX €TWJIeHY il YTBOPEHHS IPOCTUX
3B’SI3KiB.

Crosryku, MOJIEKYJTH AKMX CKJIATAIOTHCS 3 BeJIN-
KOl KiJZbKOCTIi Trpynm aToMiB OgHaKoBOlI OymToBH,
HAa3UBaIOTh MOJiMepaMu.

ITonxieTniieHn — OAMH i3 HAMBAMKIMBIIIMX ITOJIi-
MmepiB. BiH He po3umMHAETHCA y BOMi, € XiMiuHO
iHepTHUM. I3 MoJrieTHIeHYy BUTOTOBISIOTH ILIiBKY,
Tapy, pisHOMaHITHi BUpPOOH.

?

176. [larTe 03Ha4YeHHs TepMiHaMm «nofiMep», «peakLia nonimepusaadlii.
177. YKaxiTb npaBuiibHE 3aKiHYEHHSA pedyeHHs «Ha KiHUSX MOJIeKy/ MnoJi-
€TUJIEHY PO3MIlLlEHI FPyrnn aTOMIB ...»:
a) CH; B) CHa.
6) CHy;
178. 0aHa 3 MONeKyn y 3pa3Ky NonieTUeHy Baxya 3a MOJIEKY/ly BOAU B
700 pasiB. 064KMcniTb 3HA4YeHHA N Ana GOpMyNn LiEi MONEKYNN.
179. Ak 06’eM eTuneHy yTBOPIOETLCA (B MepepaxyHKy Ha HOpMasbHi
YMOBMW) B pe3ynbTaTi TepMidyHOro po3knagy 3,5 r nonietuneHy?
180. AKkui 06’eM NOBITPS (H. Y.) NOTPIGHKIM ang cnantoBaHHs 140 r nonietu-
neny? BeakanTte, 1o 06’eMHa HYacTKa KMCHIO B MOBITPi cTaHOBUTb 20 %.
181. MigroTynte NOBiAOMAEHHS NPO YTUAI3aLil0 BUKOPUCTAHMUX BUPOOGIB i3
nonieTUneHy.

\

AN51 AONUTIMBKX
TednoH

OcTaHHIM YacoM LWMPOKO 3aCTOCOBYIOTb MOMIMEP, AKUK € MOXIAHWUM
noJlieTusIeHy; B MOro MOJIEKynax 3amicTb aToMiB [igporeHy MictaTbca
atomu Pnyopy. Uen nonimep mae popmyny (—CF,—CF,—),,. Moro Ha3Ba —
TednoH. Cnonyka yTBOPKOETLCS BHACNIAOK peaKLii nonimepusaldi:

NCF,=CF, “P- K (_CF,~CF,-),.

TednoH 30BHI Haragye nosietuneH. BiH Mae BUCOKY XiMiYHY 1 TepMiy-
HY CTiMKICTb, HE FOPUTb, HE PO3YMHAETLCS N HE HAbyXxae B XXOAHOMY PO3-

- %
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-/

GHHVIKy. Bupo6bu 3 TednoHy MOXKHa BUKOPUCTOBYBATU B iHTEPBAi TEM-
nepatyp Big —260 go +260 °C.

Tedbn0H € OCHOBOO XiMIYHO | TEPMIYHO CTIMKMX NnacTMac. Moro BuKo-
PUCTOBYIOTb Y MPOTE3YBaHHI, 4J15 NOKPUTTA MOBEPXHI Nocyay, NpusHaye-
HOro Ans HarpiBaHHa (Man. 59). I3 TedbnoHy BUroTOBNSAIOTL AeTani, pidHe
o651agHaHHA 419 XiMiYHOI MPOMMUCIOBOCTI.

Man. 59.
Bupo6u
3 TepNIOHOBUM

NMOKPUTTAM
g J

ByrnesofHi B npupoai.
3acTocyBaHHS BYrneBoHiB

Matepian naparpada gonomoxxke Bam:

> [oBigaTUCsA Npo NMPUPOAHI [AKepena BYreBOAHIB i
JesKi iXHi BnacTMBOCTI;

» oTpUMaTH yABNEHHS Npo cKkiaja HadT, MPUPOAHOro
i CynyTHLOro HaTOBOrO rasis, BYrinig;

> MOMOBHUTK CBOI 3HAHHA MPO 3aCTOCYBaHHA BYyrne-
BOJHIB.

IIpupoani m:xepena ByriaeBogHiB. IcHye Kib-
Ka IPUPOIHUX AKepes BYIJIeBOAHIB (cxema 3).
Ix samacu Ha Hamriii miaaHeTi IMOCTYIOBO 3MeH-
ITYIOTHCA.

Hagma € cymimnnio ByriieBOLHIB, IIepeBakHO
PiIKMX, Yy AKUX PO3UMHEHI HEBEJIMKi KiJIBKOCTL
TBEPAUX 1 rasyBaTuxX BYTJIEBOAHIB, a TaKOMXK
IHITUX OPraHiYHUX CIOJYK. ¥ HaAPTi MicTAThCA
BOJA i IesAKi HeopraHiuHi peuOBUHMA.
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Cxema 3
Byraesoaui B mpupoi

| MpupoaHi axkepena ByrneBoHiB |

©
( HadTta > ( Ha¢¥ggLHv:Mra3 > ( MpupoaHun ras>

Hadra — temHa oxiicra pigmua 3i cnenudiu-
HuM 3amaxom (mai. 60). Boma Jjerma 3a Bomy i
HEPO3UYMHHA B Hi#l. ¥ nNpmpogHUX yMoBax HadTa
YTBOPIOE 3 BOJIOIO CTiliKY HEOQHOPiAHY cyMimT —
emyabcito. Hadra, gk i immri cyminri peuoBun, He
Ma€e CTaJuX TYCTUHU, TEeMIepaTypu KUITiHHA.
Bona moumnae KumiTm BiKe 3a cIabKOro Harpi-
BaHHA (30—60 °C), a 3a BHCOKHX TeMIepaTyp
el mpolec CympPoOBOAKYETHCSA OCTYIIOBUM PO3-
KJIAJJOM KOMIIOHEHTiB Ha(PTHU.

Hadra — roproua piguna (maJ. 61).

Vipaina mae HeBemuki pomoBmia HadTm. Ii
IOPIiYHUI BUAOOYTOK CTAHOBUTH Y CEePeIHBOMY
3 muH T (1e npubausuo 10 % Bix saraabHOI mO-
Tpebu Kpainu).

3amnacu Ha)TH y CBiTi MIBUJKO BUTPAYAIOTHC i
MOJKYTh OyTH BUUEPIIaHi BiKe B IIbLOMY CTOJIITTi.
Tomy BueHi PO3pPOOJISAIOTH TEXHOJIOTil BUPOOHMII-
TBa PiKOr0o MaJIbHOTO 3 iHIIIOI CHUPOBUHU, 30KPe-
Ma 3 BYTiJIIdA, AKOT0 Ha IIJIaHeTi 3HauHO OijbIie.

Man. 60. Man. 61.
HadTa lopiHHA HadTH
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LlikaBo 3HaTn
Cepen
Opra"iuyHUX
PEYOBUH, IKi
BXOJATH IO
CKJIAmy
OIXKOJITHOT'O
BOCKY i1
030KEpPUTY
(ripcvruit
BicK), € TBepai
BYTJIEBOIHI.

LlikaBo 3HaTH
Ha Byrinna
IpuIagae
npubIN3HO

80 % Big macu
ycix roproumx
KOTaJIUH.

IIpupodnuii za3 BimoMuii BaM i3 IOBCAKIEH-
HOTO JKUTTs; MOTO 3aCTOCOBYIOTH AJIA OMAJIEHHA
JKUTJIA, IPUTOTYBAHHA 13Ki.

OCHOBHUII KOMIIOHEHT IIPHUPOTHOTO Trasy —
MeTaH (06’eMHa YacTKa I[hOr'0 BYTJIEBOAHIO CTAHO-
Buth 85—99 %). Homimkamu € eraH, Kiabka
IHITX BYTJIEBOOHIB, a30T, BYIVIEKUCJIUH ras, cip-
KOBOJIEHb.

BaiacrtuBocTi mpupomHOoro razy mamike Taki
cawmi, 110 1 MmeTany. Biu € roprounm, a #oro cymimri
3 MOBiTPAM BUOYyXOHEOe3meuHi.

ITokyaxis mpupoaHoro rasy B Y Kpaiui 6isbiire,
Hi)k "HadTu. Ilopory ioro BumOoOyBarTh Y
cepegabomy 20 MuIpA M°, IO CTAHOBUTH 1/5 Bif
KimbKOCTi, HeOOXiAHOI AJIA HAaIlol IPOMUCJIOBO-
CTi, eHepTeTUuKHU, Io0yTYy.

Cynymnmuiil Hagpmosul 2a3 — cyMmim rasyBa-
TUX BYTJIEBOAHIB, AKiI MicTAThCA pasoM i3 Had-
TOIO B ii pomoBuIi. 3a AKICHUM CKJIQIOM CYIyT-
Hifi HadTOBUU ras Haraaye IPUPOSHUM, aJje
MeTany B Hbomy MeHIe (30—40 % 3a 06’emom),
a eTaHy Ta IHIMUX BYTJIEBOAHIB — OiJbIIe.

YHactuHa 11b0T0 rady posunHena B HadTi. [Ipu
npocyBaHHI HagTH i3 3e MHUX HAAP HA MIOBEPXHIO
THUCK CIIaJa€, POSUNHHICTE Ira3iB 3MEHIIyEThCS, i
BOHU BUALJIAIOTHCS 3 Hel.

T'oproui KomaauHu, 3 IKUX BUPOOIAIOTH ByTJIe-
BOaHiI. ByrieBomHi pisHOro ckKJaazy ao0yBaioTh
IepepoOKOI0 BYTiJLIsA, TOPIOUYNX CIAHIIIB.

Byzinna — TBepia ropiouda KoIlaJWHA, IO
yTBOpHMJIacAa 6araTo MiJIbIOHIB POKiB TOMY B Ha[-
pax IJIaHeTH BHACJIJOK PO3KJAaAy BeJIUUYEe3HUX
pocamHHUX Mac. Ile cymimt 6araTbox opraHiuHUX
peuoBHUH i3 BucOKUM BMicToM KapOoHy, a TakoMXK
IeAKUX HeOPraHiuHUX CIIONYK. Byriiis Bukopu-
CTOBYIOTh K IIAJIUBO (B TEILJIOEHEPTETUIIi, ITPO-
MUCJIOBOCTi, iHOAI — B moOyTi), a Hmesaki #oro
BUIU — JJIsI BUPOOHUIITBA KOKCY, TOPIOUYUX ra30-
BUX cyMimreii. Bsaemoiero ByTriJiis 3 BogHeM IIpu
HarpiBaHHiI 3a MiABUIIEHOTO TUCKY 1 HaABHOCTI
KaTaJizaTopiB moOyBalOTh CYMiIlli BYTIJIeBOIHIB
(cuHTEeTHMUHE PifKe TaIbHE).
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Man. 62.
AHTpauuT

IcHyioTs Tpu BHUAM BYTriJIJIA — aHTPAIUT
(man. 62), kam’aHe i O6ype. MacoBa uyacTKa
Kap6ouny B anTpamuti Hait6iabia (94—97 %),
a B OypoMmy Byrijii — HalMeHma (micjas Buma-
JICHHS 3 HbOI'O BOAU BOHA CTAaHOBUTHL 64—80 % ).

Vkpaina 6araTa Ha mokJaagu Byrijisa. Hait6ine-
1I1e POOBUINE KaM SHOTO BYTiiasa B JJOHeNbKi i
JlyraucweKiii obsacTAx. 3HAYHO MeEHIIIE HOTO Y
JIpBiBCchbKO-BomHcbKkOMy Gaceiini. Bype Byrisia
3ocepelsKeHe IlepeBakHO B J[HimpoBchbKOMY 06a-
celiHi, a MOKJaau aHTpanuTy — B JlOHEIIbKOMY.

V¥ ByTiJbHUX IIJacTaxX MiCTUTHCA 1 IPUPOAHUN
ra3 (meraH). HeBesimKy 4yacTHUHY HOT0 BUKOPUC-
TOBYIOTH SK IAJINBO, & PEIllTa BUXOIUTH B aTMO-
chepy. HeszBakaroum Ha KOHTPOJIb 32 BMiCTOM
MeTaHy B IIaxTaxX, iHOAL TPAILIAITLCA BUOYXU
rasy, AKi Ipu3BOLATH A0 3arubesIi 1maxrapis.

«ByrinpHHUI» T3 — BaXKJIUBUNA pes3epB g
TemJioeHepreTuKu Y Kpainu. O6cAr iioro mopiu-
HOTO BUJOOYTKY MOJKE€ CTAHOBUTH KiJIbKa MiJb-
ApIiB KyOOMeTpiB.

T'oprwoui caanyi — ripcbka mopoma, B AKil
MiCTATHCA OPraHiuHiI I HEOpPraHiuHi peYyoBWHU
(maj. 63). Opraniuauit KOMIIOHEHT € IIPOAYKTOM

Man. 63.
loprouni
claHeub
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TPUBAJIOTO TIEPETBOPEHHSA POCJIMHHUX 1 TBApWH-
HUX 3aJIUIIKIB y HaJpax myiaHeTu. ['opioui ciaaH-
IIi BUKOPHCTOBYIOTH AK majamBo. Kpim Toro, ix
OiggaoTbh TEpPMOOOpPOOIi 3 MeTol mOoOyBaHHS
TOPIOYUX T'asiB, PiAKOTO MaJbHOTO, CMOJIH.

3a TOKJaZaMu TOPIOUUX CJAHIIB YKpaiHa
mocizmae Tpere miciie B €Bporri.

3acrocyBaHHA ByriaeBomHiB. MeraH (mpupon-
HUN ra3) BUKOPHUCTOBYIOTH SAK NaJUBO — V
TeILJIOeHEePreTHUIli, IIPOMUCJIOBOCTI, o0y Ti. IHOAI
BiH cayrye 3aMiHHUKOM O€H3WHY B aBTOMOOiJb-
HUX JBUTyHaX. Ha TpaHcmopTHUX 3acobax BcTa-
HOBJIIOIOTH 0aJIOHW 3 NPUPOSHUM TasoM, AKUH
MiCTHUTBCS B HUX ITiJl BUCOKUM THCKOM (MaJji. 64).
MeTan TakoK € I[IHHOIO XiMiYHOI0O CHPOBHUHOIO
LIS BUDOOHUIITBA OPTaHIYHUX PEYOBUH.

EraH, mpomnan i 6yTaH BUKOPUCTOBYIOTH 3HAUHO
MeHIe, Hik MeraH. CyMiIIIio 3pigKeHux mIpo-
maHy W OyTaHy S3alOBHIOIOTH OaJoHU PisHOI
micTkocTi (MaJsi. 65), AKi 3aCTOCOBYIOTH y¥ mMOOYTi
IJIS Ta30BUX ILIAT. SIKIO BEeHTWJIbL OaJIOHA Bis-

LlikaBo 3HaTu KPUTH, TO 3 HbOT'O BUXOAUTHME T'a3, a He piguHAa.

Is 6yrany IIponan-6yTaHoBa CyMill — OAWH i3 BUAIB HaJb-
Io0yBaOTh .

sHatmy HOT'O Yy ABUTYHaX BHYTPIIIIHBOTO 3TrOpAHHA. ETan
KLTBKICTE BUKOPUCTOBYIOTH Yy MesIKUX KpaiHax IJisg BUPOO-
OHTOBOI HUIITBA €ETUJICHY.

KUCJIOTH. T'omosoru merany 3 KijgbKicTio aTromis Kap6o-

HY B MOJIeKyJiax Big 5 mo 18 € KoMIloHeHTaMu
OeH3UHY i racy.

Man. 64. Man. 65.
ABTOGYC, ABUIYH IKOIO BbanoHwu i3 nponaH-
npauroe Ha NPUpPoOAHOMY rasi OYyTaHOBOIO CyMiLLLLIIO
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HenoBHe 3ropsiHHs aBTOMOOI/IbHOro rnasibHoro,
a TaKoXX BUAINEHHS YafHOoro ra3y i3 BUryHa npms-
BOASITb [10 iCTOTHOIo 3abpyAHEHHS MNOBITPS B MicTax
i Ha aBTOMarictpansix. [nsa 3MeHLWeHHs WKigIMBUX
BUKHUAIB 10 BUXJIOMHOI TPY6U aBTOMOOINS NPUERHY-
I0Tb HacagKy 3 Kartanizatopom (man. 66), sikuin
CrpUSIE NMEPETBOPEHHIO 4aAgHOro rasy Ta pPeLuToK
nasbHOro Ha BYIJIEKUC/INI ra3 i BoAsiHy napy.

N,, O,
COy, HyO g
C,H,, CO ™ _

Man. 66. e

Hacagka k N2, O,

3 KaTanisatopom CO,, H,0
y po3pi3si

Ileperonkomo Ha@TU, a TAaKOXK 11 TepMiuHUM
Po3KJIazoM noOyBaioTh 0araTo BYTIJIEBOAHIB Ta ixX
cymireii. Cymimri pigKux ByTJIeBOAHIB — yauiT-
CIipuT, IeTpoJieHu e()ip — CIYTYIOTH PO3UMH-
HUKaMu OJsa jJakiB i ¢ap6. PismomaniTHOTO
3acTOoCyBaHHsS HaOyau BasesiH (cyMmimn pigrmx i
TBepPIUX HaCUUYEHUX BYTJIEBOAHIB) i mapadimn.

ETuseH BUKOPUCTOBYIOTh SAK CHUPOBUHY IJIA
BUPOOHUIITBA MOJIieTUJIEHY, a TaKOK IJIA J00y-
BaHHA €TUJIOBOT'O CIIMPTY, OPTraHiYHWX PO3YMH-
HUKiB, iHIIINX peuoBuH. [[00aBIAHHA HeBEJINKOL
KiJIBKOCTi eTuJieHy B MOBITPSA TEILIUIh TPUCKO-
PIOE TOCTUTAHHSA OBOUiB i PPYKTIB.

Haii6inble ameTnieHy BUTPAvYaOTh Ha BUPOO-
HUIITBO ETHJIOBOTO CIUPTY, OITOBOI KUCJIOTH,
moJiMepiB, OpraHiuHMX PO3UMHHUKIB. 3aBIAKU
BUCOKilI TemMIepaTrypi, I10 HOCATAETHCA MHix yac
TOPiHHS alleTUJIeHY B aTMoc(epi KUCHIO, Iieli ras
BUKODPUCTOBYIOTh IIPUW 3BaplOBaHHI i pisaHHI
MmeTasiB. Moro i KuceHb MifBOAATH y Clieliajb-
HUHM TalbHUK, a MOJyM’s CIPSIMOBYIOTH HAa
metas (maja. 67). IIpamiooun 3 alleTUICHOM, TIO-
TPiOHO maM’ATaTH, IO CYMIIIIi ITHOT0 Ta3y 3 IMOBIiT-
pAM abo KucHeM BHOyXOHeOe3ImeuHi.
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Man. 67.
PizaHHa meTany
3a AONOMOrol0
aueTuieHoBoro
nanbHUKa

BUCHOBKMH

HdsxepesaMu BYTJIeBOIHIB y mpuponi € Hadra,
NPUPONHUIL i cynyTHiil HadTOBUII rasm.

Hagra — cymim nmepeBaskHO PiIKMX BYIJI€BOI-
HiB. ['0;1T0BHIM KOMIIOHEHTOM IPHUPOTHOTO i CymyT-
HBOTO Ha(hTOBOTrO rasie € MeTaH.

Byrinas i roproui ciaaHnmi — KOmaJdWHU, B SKHUX
MiCTHTBCS 6AaraTo OpraHiYHHMX PeYOBMH. IX BHKO-
PHUCTOBYIOTH K IIAJUBO, IEPEPOOJIAIOTH Ha ByrJe-
BOIHI.

ByraeBoaHi cayryroTh maJauBOM, HaJIbHUM, PO3-
YUHHUKAMU, CHPOBUHOIO JJI BUPOOHUIITBA Pi3HUX
OPTaHiYHUX CIOJYK.

?

182. OxapaKkTepnadymnTe cknag HadTu.

183. Yomy HadTa He Ma€e NEBHOI MYyCTUHM | TemnepaTypu KUMiHHA?

184. MNopiBHANTE cKNag NPUPOAHOro i CynyTHbOro HadTOBOro rasis.

185. Ha3BiTb OCHOBHI cpepun 3acToCyBaHHS BYINMEBOAHIB Ta iX NPUPOAHUX
oxepen.

186. 3a maTepianamu 3 iHTEPHETY 3’Cy1Te, Ki NnepeBaru i HeJosiku Mae
3acTocyBaHHA MPUPOAHOro rady abo nponaH-6yTaHOBOI CyMmilli §K
nasbHOro B TPAHCMNOPTHMX 3acob6ax MOPIBHAHO 3 6EH3UHOM.

187. MpupoaHui ra3 ogHOro 3 poaoBuLL MiCTUTb 94 % MeTaHy, 2 % eTaHy,
2 % nponaHy (4aCTKM 06’EMHI), @ TaKOX a30T i BYrNIEKMCANM ra3. dxkun
06’eM NOBITPS HEOOXIAHMI ANA MOBHOMO 3ropsiHHa 1 mM® uboro rasy?
BBakanTe, W0 06’'eMHa YaCTKa KMCHIO B NOBITPi cTaHOBUTbL 20 %.

188.Y peaynbraTi cnantoBaHHA 10 r aHTpauuTy B HAANMULIKY KUCHIO YTBO-
punocs 18 n kap6oH(IV) okenay (H. y.). BusHaute macoBy 4acTKy Kap-
OOHy B aHTpaLMTI.
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CniBBiagHOLIEHHA 00’€MIB
rasiB y XiMiYHUX peaKUifaxX

Martepian naparpadga AONOMOXKe BaM:

» 3’acyBaTtu, YoMy 06’eMHM rasis, WO 6epyTb y4acTb y
peakLii, CniBBiAHOCATLCA IK HEBENUKI LLiNi YMCna;

» BM3Ha4aTu CcniBBiAHOWEHHS 06’EMIB rasie 3a ximiy-
HUMW PIBHAHHAMM.

3axkoH 00’eMHMX cHiBBimHOmeHns. HaliBarkim-
BillTi ByTrJIeBOMHI — MeTaH, eTaH, eTUJIEeH, alleTu-
JIeH Ta iHIIIi — 3a 3BUYaWHUX YMOB IIepedyBatOTh
y radyBaTOMYy CTaHi.

Tasu BigpisHAIOTHCS Bifl piAnH i TBEPAUX Pedo-
BUH TUM, ITI[0 BificTaHiI MiK iIXHIMM YacTHHKaAMU
(MoJeKyJIaMHu, a y BHUIIQAKY iHEPTHUX rasiB —
aToMaMm) Iy:Ke BeJUKi. 3aBAAKU IIbOMY Nnopuil
pisHux 2asig, w0 micmamv 00HAK08Y KilbKicmb
MOJLeKYL, 3aiimaromsb 00HaK08Ull 00’ em (32 OTHUX
i Tux cammux Temmnepatrypu i Tucky). Ile s3acBig-
uye 3aKOH ABOTrapo, 3 AKUM BU O3HAHOMUJINCH Y
8 kxaci. 3rigHo 3 HuM 1 g Mertarny CH, micTuTh
CTiIBKK MOJEKYJ, ckinbku # 1 1 etuneny C,H,
yn 1 1 aneruneny Co,H,. ¥V 2 1 MmeTany (eTuseny,
aleTuaeHy) KiJIbKicTh MOJIEKYJI yABiui 6inbima, y
3 1 — yTpwuui Giybia i T. 1.

Posrasaemo peakii, aki BigOyBaioThesa 3a
ydJacTio rasis.

IIpu 3ropAHHI MeTaHY

CH, + 20, — CO, + 2H,0

KOJKHAa MOoT0o MOJIeKYyJa B3aEMOJIi€ 3 IBOMA MOJIie-
KyJsamu KucHio. Ha migcraBi sakony ABoraapo
MOJKHa CTBEPAKYBaTH, II10 IeBHUH 00’€M MeTaHy
Mae€ pearyBaTH 3 yABiui O1abIInM 06’ €MOM KIMCHIO
(manpukinaz, 1 1 CH, — i3 2 1 Oy).

MetaH 3a BICOKOI TeMIIEPATYPH PO3KJIALAETh-
cd Ha alleTuJIeH i BoJeHb:

2CH, 5 C,H, + 3H,,.
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3rigHOo 3 XiMIiUHMM PIiBHAHHAM, i3 KOMKHUX
IBOX MOJIEKYJ MeTaHy YTBOPIOIOTHCA OJIHA
MoOJIeKyJia alleTUJIeHYy i TPU MOJIEKYJH BOJHIO.
3Bigcu cmiBBigHOIMEHHA 06’€MiB IPOAYKTIB
peaxiii

V(C,H,) : V(H,) =1: 3.

Awnajisyouu pesyabTaTu OOCHiAiB i3 razamu,
dpaanysskuit yuenuii K. I'eii-JIroccak cdop-
myaioBaB y 1808 p. 3axon 00’emHux cnissio-
HOULeHb:

00’eMM rasiB, 1[0 BCTYNMAIOTh Yy PEaKI[il0 il YTBOPIOIOTHCS
BHACJITOK peakilii, CHiBBiTHOCATHCA K HEBeJUKIi IiJri
yHucaa.

3rogom 3’sCyBaJIOCs, IO Ui Yucaa € 8i0nosio-
HUMU KOeQLyieHmamu 6 PIBHAHHAX XIMILHUX
peakruiil.

3akon leii-JIroccaka mOmUPIOETHCA HA BCi
PeuYoBUHU, IO IIepedyBalTh y TIas3olofiOHOMY
cTaHi, — opraHiuHi 1 HeoprauiuHi.

P CriamiTe piBHAHHS peakIiil BOSHIO 3 a30TOM, Y
pesyabpTaTi AKOI yTBOPIOETHCA Ta3 aMOHiaK
NH;, i sanumiThs cuniBBigHOIIIEHHA 00’€MiB
peareHTiB i IPOAYKTY peakirii.

3BepTaeMo Ballly yBary Ha peaxIrii Misk rasa-
MU, TifJf Yac AKUX YTBOPIOETHC Boja. 115 peuoBu-
Ha, HAIIPUKJAL, € OJHUM i3 IPOAYKTIiB ropiHHA
0yIb-aKOT0 BYIJIeBOAHIO. IIpm yTBOpeHHi BOmA-
HOI mapu 3aKOH 00’€MHUX CIIiBBiIHOIIIEHB r'asiB
momupioeTbed i Ha Hei. K0 K BimOyBaeThcA
KOHeHcallisd mapu, To 06’eM PeYOBUHU 3MEHIITY-
€ThCA NMPUOJM3HO B TUCAYY pasiB. ¥ mboMy pasi
3akoH ['eii-JItoccaka 111010 Boau He fi€e (IK i 11010
IHIIUX PiAKWX 1 TBEPAUX PEUOBUH).

Po3p’azyBannsa 3agau. PoarasHemo, K pos-
B’A3YIOTh 3aJauvi 3 BUKOPUCTAHHAM 3aKOHY
00’€MHUX CIiBBiJHOIIIEHD.

143

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



3A/[AYA 1. Po3paxyBaTn 06’eM aLieTUAEHY, SKMI yTBOPIETLCS BHAC/iOK
TepmidyHoro poskinagy 0,8 n1 meTaHy.

HAaHo: Po3B’s13aHHS
V(CHy) =0,8 x 1. CryamaemMo piBHAHHA peaKIrii:
V(C,H,) — ? 2CH, L C,H, + 3H,.

2. Po3paxoByemo 00’eM alleTUJIEHY.
3rigHo 3 XiMiyHUM PiBHAHHAM i 3aKOHOM
00’eMHIX CIIiIBBiZHOIIEHBL, KOXHUMA 00’ eM
alleTHUJIEeHy YTBOPIOETHCS i3 ABOX 00’eMiB
MeTaHy.
Miprkyemo Tak:
i3 2 ;1 MeTaHy yTBOPIOEThCA 1 JI aTleTUIEHY,
i3 0,8 1 merany — X JI alleTUJIeHY;

X = V(02H2) = 0,4 JI.
Bignosigb: V(C,H,) = 0,4 n.

3A[JAYA 2. Cymiw 3i 100 mn ayetuneHry i 400 ma KucHo nignanvnu. Yu 3a-
JIMLLIMUBCA Nicns peakKLuii oguH i3 peareHTiB? Y pa3i n03UTUBHOI
BignoBigi 064UCINTU 06’€M 3a/IMLLKY Li€i pe4OBUHU (BBarkaTw,
Lo Temnepartypa h TUCK [0 i nicas peakuyii 6y in ogHaKoOBUMM).

HaHo: Po3B’si3aHHS
V(C,H,) =100 mn | 1. CryagaeMo piBHAHHSA PeaKIrii:
V(0y) = 400 mx 2C,H, + 50, —> 4CO, + 2H,0.
3ayuInoK 2. 3’sicoByeMo, unu OyB OAMH i3 rasis y Haj-
peareaTy — ? JUTIRY.
V(samumky) — ? CruiBBigHomIenHsa 06’€MiB pearyounx rasis,
3TiIHO 3 XiMiUHUM PiBHAHHAM, CTAHOBUTDH
V(C,Hy) : V(0,)=2:5=1:2,5,

a 3a YMOBOIO 3aJIaui —

V(C,H,) : V(0,) =100 :400=1: 4.

Ot:ke, y HaJJIUIIIKY OyB KHCEeHb i UacTUHA
WOT0 3aJIUINNUIACSA IIiCJIa PeaKIrii.
3.Busnauaemo, AKMi 00’€M KHCHIO IIpopea-
rye 3i 100 M amreTusieny.
3a 3aK0HOM 00’€MHUX CIIiBBiIHOIIIEHD,
i3 kosxauMU 2 mu Cy,H, B3aemogirors 5 ma Oy,
31 100 max C,H, — x M Oy;

x = V(0O,, mpopear.) = 250 mur.
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4. O0umcII0eMO 00’€M KHCHIO, II[0 3aJUIINBCSA
micad peakiii:
V(0O,, 3anuiok) = V(0,, moyaTk.) —
- V(0,, mpopear.) = 400 — 250 = 150 (mu1).

Biagnosige: V(0,, 3anuwwokK) = 150 mn.

3A[AYA 3. SIKi 06’emun nponaHy i KUCHIO (B nepepaxyHKy Ha HOpMaJbHi
YMOBM) BCTYNWUJIU B PeaKLito rOPiHHS, SKLLO MiCJsl OXO04KEH-
HS1 NPOAYKTIB peakKLuii yrBopunocs 36 ma Bogn?

HdaHo: Po3B’s13aHHS

V(H,0, pigk.) = 1. Cxkiamaemo piBHAHHSA peakIlii:

= 36 mu C;Hg + 50, — 3CO, + 4H,,0.

V(C3Hg) — ? 2. BusHauaeMo KiJIbKiCTh PEUOBUHY BOJIN:
—? m(H,O 36

V(Oy) — 1 n(H,0) = (H,O0) — 9 MO

M(H,0) 18 r/moxns
06’eM BOOsAHOI mapu, sIKa yTBopujaacs 0 i3
2 MOJIb BOJIM 34 HOPMAJIbHUX YMOB:
V(H,0, mapa) = n(H,0) - Vy =
= 2 moutb * 22,4 j/mons = 44,8 1.
3. 3HaxoauMo 00’eMHU IPOHaHY i KHUCHIO, SKi
BCTYIMJIX B PEAKI[if0 IOPiHHA.
3rigHo i3 3aK0HOM 00’€ MHUX CIIiBBiHOIIIEHE

rasis,
V(CsHyg) : V(0,) : V(H,0, mapa)=1:5: 4.
3Bimcu
V(H,0, mapa) 44,8 x
V(CsHg) = 1 = 1 =11,2 13
V(H,0, napa) * 5 44,815
V(0y) = 1 = 1 = 56 J1.

Bianosigb: V(C3Hg) = 11,2 n; V(0,) = 56 n.

BUCHOBKMHU

006’emu rasis, U0 BCTYHAIOTh Y PEaKIilo il yTBO-
PIOIOTHCA BHACIIIOK peakilii, CiBBiTHOCATHCA AK
HeBeJHUKi 1iji yuciaa (3aK0H 00’€MHHUX CIIiBBigHO-
mensb rasis). I1i yucaa € BigmoBimHuMu Koediiien-
TaMH B XiMiYHOMY PiBHAHHI.
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189. 36inblWYETLCS, SMEHLLYETLCS YM 3aNULWAETLCA MOCTIMHUM CyMapHUI
06’eM peYOBMH YHACNIAOK TaKMX NepeTBOPEHb (BoAa YTBOPIOETLCS Y
BUMNG4i napw):

a) CH, + 0, —» CO, + H50;
6) Co,H, + 0, > CO, + H,0;
B) CoH, + 0, — CO, + Hy07?

190. AKnM 06’EM KUCHIO BUTPAYAETLCS Ha 3ropsiHHA 2 N1 eTUNEHY?

191. 3a HopManbHMX YMOB 3MiWwanun 1 1 etaHy i 5 n KucHio. Cymiw rasis
nignanunu. Aki rasm 6yno BUSABNEHO Nicns peakKuii i npuBeaeHHS
YMOB [0 No4aTKOBMX? O6YUCAiITb 06’EM KOXHOIO i3 LIUX rasiB.

192. Micnsa peakuii B 40 Mn cymilli KMCHIO i BoAHIO 3anuwunnocs 10 mn
KWUCHIO. AKi 06’€MM KMUCHIO | BOAHIO BynK A0 peaKuii?

193.Y g9KoMy 06’€eMHOMY CMiBBiAHOWEHHI NOTPIGHO 3MilLaTh BYrneBoAeHb
i NOBITPSA, W06 iX 6yN0 focTaTHLO Ans nepebiry peakLii CsHi, + 05, —
— CO, + H,07? BBaxaWnTe, o 06’eMHa 4YacCTKa KMCHIO B MOBITPi CTa-
HOBUTb 20 %.

194. Ak 06’EM KUCHIO BUTPaATUTLCH Ha cnamoBaHHA 200 Ma cymiwi
BOAHIO Ta Kap6oH(ll) okenay? Yun noTpibHO AN po3B’A3aHHA 3aaadi
3HaTU KiIbKICHWIM CKNaj cyMmilli Umx razis? BignoBigb NOACHITb.

195. Iig Yyac 3ropsiHHSA B KMCHi 0AHOro 06’eMy BYINIEBOAHIO YTBOPIOKOTLCS
[Ba 06’eMM BYINIEKUCIONO rady M 0aMH 06’eM BOASHOI Napu. 3Hanaitb
dopmyny ByrneBoaHto. (YCHo.)

196. MNpun noBHOMY 3ropsiHHi 10 Ma ra3dyBaToro ByrneBoAH yTBOpUIOCS
40 mn Byrnekucnoro rasy i 50 mn BoasaHoi napu. O6’emu rasis
BMMIpSHi 3a O4HaKOBMX YMOB. BuBepitb ¢opmyny ByrneBOAHIO.
(YcHo.)

197. Ka popmyna ra3zyBaToro ByrneBO/HI0, SKLO0 BHACNIAOK MOro cnasto-
BaHHS YTBOPIOETbCA BABIYi GinbliMKM 06’eM BYIEKUCIOrO rasy, a
ryCTMHa BYrIEBOAHIO 3@ HOPMaNbHUX YMOB CTaHOBUTbL 1,34 r/n?

26 Cnuptu. ETaHon

Martepian naparpada gonomoxxe Bam:

» OTPMMaTH BiAOMOCTi MPO OKCUIEHOBMICHI OpraHiyHi
PEYOBUHMY;
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» 3'AcyBaTH, SIKi CNONYKM HA3MBalOTb CIMPTaMu;

» [i3HaTMCH NPO cKnag i GyaoBY MOJIEKY/IM €TaHony,
BN1ACTMBOCTI Ta 3aCTOCYBaAHHS CMOJYKM;

» YCBiAOMWTY LWKIANUBY Ail0 €TaHOMY Ha OpraHiam.

OxcurenoBmicHi opraniudi pegoBuHH. IcHye
faraTo OpPraHiYHUX CIOJYK, MOJEKYJIU SKUX
MicTATh, Kpim aromiB Kapbouy Ta I'izporeny, e
1 atromu Oxcureny. Cepen HUX — Bimomi Bam eTu-
JIOBUY CIIUIPT, IIYKODP, KPOXMAaJb, OITOBA KUCJIO-
Ta, JKUPH.

OKCHUTeHOBMICHI OpraHiuHi CIOJYKW TOMiJIA-
IOTh Ha KJIaCH — KJIac CIUPTiB, KJIac KapOOHOBUX
KucyaoT Ta in. CoibHOI0 03HAKOIO AJIA PEYOBUH
KOJKHOTO KJIaCy € HadABHICTh y IXHIiX MOJIEKYyJIaxX
TIeBHOI I'PyIIX aTOMiB.

ITpuknagm TakuxX rpymn aToOMiB Ta iXHi Ha3BU:

_0
OH C_ OH
riIpokcuabHa KapOoKcuIbHA

IIi rpynu aTomiB 3as3BuYall BUOKPEMJIIOIOTH
y XximiuHuUX ¢dopMysax OpPraHIiYHUX CIOJYK:
CH;0H, CH;COOH (dpopmyau CH,O, C,H,O, He
BUKOPHUCTOBYIOTB).

«ByrneBomueBy» wacTuHy MOJIEKyauW (TPyITy
aromiB Kapbony #i I'izporeny) HasuBawTh 8y2.ie-
800HesuUM 3aiullKoM. ¥ IMONHO HaBeZeHUX
xiMiuHUX (opMyJsiax IIUM BaJUIIKOM € Ipyla
aromiB —CHj.

O3HalioOMJIEHHS 3 OKCUT€HOBMiICHUMHY OpPraHiy-
HUMHU CIIOJYKaMU PO3IMOYHEMO 3i CITUPTiB.

Coupru. CioBo «cnupm» ycim Bimome. Tak
Ha3MBalOTh Y MOOYTi 6e30apBHY PiAUHY 3 Xapak-
TepHUM 3amnaxoM. CIupT € KOMIOHEHTOM JIiKap-
CBKUX 3ac00iB, Pi3HMX HACTOAHOK, MiCTUThCS
B QJKOIOJbHHX HamoAX. XimiuHa HasBa Iiel
CIIOJIYKH — eTAaHOJI, a TPaIuIliliHa — eTUJIOBUU
CIIUPT.

®opmyrna eranony — C,H,OH. Bona ckiuana-
€ThCHA i3 IBOX YaCTUH — BYTJIE€BOJHEBOTO 3aJIUIII-
ky —C,H; (3amumok Bifg monexynu erany CoHg)
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i rigpokcunpuoi rpynu —OH (mazn. 68). Icuye
faraTo OpPraHiuHMX CIOJYK, MOJIEKYJU SAKUX
MaloTh AHAJOTIUHUA CKJIAL.

Man. 68.
KynectepxHeBa
mMopesb
MONEKyu
eTaHony.
YepBoHa
KynbKa —

atom OKcureny

Coupru — noxigHi ByriieBOAHIB, MOJIEKYJIU AKUX MiCTATH
OOHY a00 KiJIbKA TiIPOKCUIbHUX I'PYIL.

3’scyemMo, AKUM CIIUPT HOXOAUTH Bil Halitipoc-
TillIOTO HACWYEHOTO BYTJEBOAHIO — MeETaHy
CH,. fIxmo Bix MoslekyIu MeTaHy «Bif’exHaTH!»
onmH artoMm ligporeHy i 1o ByrJeBOZHEBOTO
ganumiy —CHj; «mpumegHatu» TiIpPOKCUIBHY
TPYIly, OTPUMAEMO MOJIEKYJIY 1HIIIOTO CIUPTY —
CH;O0H (maxn. 69). Hassu miel cnonykyn — mera-
HOJI, METUJIOBUH CIIUPT.

Man. 69.
Kynectep)xHeBa
mojesb
MOJIEKYM
MeTaHony
BymoBa mosiekyu eranoiry. Yci aToMmu B MoJie-
kyii eranony CoH,OH cnonydeni mpoctum KoBa-
JIEHTHUM B3B’a3KoM. EJIeKTpOHHA i CTPYKTypHA
GopMyIN MOJIEKYJIN Iiel PeUOBUHN:
o o
H:C:C:0:H H—(ll—CI—O—H
HH HH
Atom Oxcureny, AK HaWOiJBII eJeKTpPOHETa-
TUBHUH cepej yCiX aTOMiB y MOJIEKYJIi CIIUPTY,
aminrye mo cebe CIiJIbHI eJIeKTPOHHI mapu Bifg
000x cyciguix atromiB (C—0<«H), npuuomy Haii-
b0inpmie — Bim atoma I'igporeny. YHacIimZok
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mporo Ha aromi OKcUreHy BUHUKAE HEBEIUKUHA
HeTaTUBHUU 3apsazn, a Ha aromi Iimgporemy —
nosutTuBHuU 3apan. Orixe, 3B a3ox O—-H e

MMOJIAPHUM.
BaacruBocti eraHosy. 3a 3BHYAWHUX YMOB
eTaHoJ — Oe3bapBHaA piAMHA 3 XapaKTePHUM

(«cuupTOoBUM>») 3amaxoM. ETaHoJ Jermuii 3a
BOZY; ioro rycrtuHa craHoBuThb 0,79 r/cm®. Tem-
mepaTtypa KHUIiHHA IIbOTO CHOUPTY 3a HOPMAaJb-
HOoro tucky +78,3 °C; BoHa 3HAUHO BHIIA, HiX
erany (—89 °C) — ByrJIeBOAHIO, Biff AKOr'0O II0XO-
IVTH €TaHOJI.

IcToTHA pisHUIA TeMIlepaTyp KUIIIHHA BYyTJIe-
BOJIHIO i CIIMPTY 3yMOBJIEHA THUM, IO B CHOHUPTI
iCHyIOTb BOJHEeBi 3B’ A3KH":

O=<H- 0=H  O<H
el el el

MoJjekyau cnupTy, MalOuu IIOJSAPHI 3B A3KU

5— o+

O« H, npurAryioTbcs ogHA A0 OAHOI, a came —
O+ d5—

atrom H opxmiei mosexkynum go aroma O iHmioi

MOJIEKYJIU.

BoaneBi 3B’sI3KM TaKOK YTBOPIOIOTHCA MidK
MOJIEKYJIAMU CIIUPTY i BOAM:

6— 5+ 5— 3+ 8- o8+
/O<—H /O<—H/O<—H
C,Hy H C,H;
3aBASKM I[bOMY €eTaHOJ HeoOMeKeHO DPO3Uu-
HAETHCA Y BOII.

Eranos posunnsae syru (LiOH, NaOH, KOH),
KUCJIOTH, IesIKi coJii, 6araTo opraHiuyHUX CIOJYK
pisHOTO CKJIALY.

Eramon — roproua pigmuma. Ilig ugac iioro
ropiaaa (majn. 70) yTBOPIOIOTHCA BYTVIEKMCIUHA
ras i BogsgHa mapa.

P Hanumiite piBEAHES BigmoBigHOl pearimii.

! TIpo meit Tum ximiunoro 3B’ A3Ky fmaocsa B § 2.
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Man. 70.
TopiHHA
eTaHony

3acTocyBaHHS e€TaHOJYy. ETaHOJ BUKOPHUCTO-
BYIOTH HacaMIlepe]] K PO3YMHHUK, a TaKOX
Ias no0yBaHHSA OPTaHIiUHUX CHIOJYK. ETuio-
BUI CIUPT — MOIUPEeHUH ne3indeKiifinuii 3acio
(maut. 71). Moro 3acTOCOBYIOTD [JI BUTOTOBJIEH-
HS PO3UMHIB MeAUUHUX IIperapariB, eKCTpakK-
TiB JIiKapChbKUX POCJAWH. ETaHOJN € CHPOBUHOIO
I BUPOOHUIITBA JIiKepO-TrOpiiuaHMX HAaIIOiB.
CywMmiin GeH3MHY 3 €TaHOJIOM iHOJi CIyrye Iajb-
HUM JAJA MIiCBKOIO TPAHCIOPTY (HAIPUKJIAL, Y
Bpasunii). [IBuryH, SKuii Ipaiioe Ha TaKOMY
najabHOMY (MaJ. 72), BUKUAA€E B IOBiTPS 3HAYHO
MeHIIIe MIKiJJINBUX PEUYOBUH, HiyK O€H3MHOBUIA.
OCKiJIBKY eTUJIOBUH CIUPT AJIA TAJTBHOTO MOKHA
IoOyBaTH i3 3eJieHOI Macu POCJIUH i IepeBUHH, Ie
Jlae 3MOT'y IepepobJIaATh MeHIe HadTu Ha OeH3UH

Man. 71. Man. 72.
AnTeyHa nasweyKa «CnupToBe» NanbHe
3 eTaHoJ/IoM
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i mmpIlte BUKOPUCTOBYBATHU 1i AK IiHHY XiMiuHYy
CUPOBUHY.

diziomoriuna mia eranoay. IloTpanasaHHA
HeBEeJIUKOI KiJIBKOCTi eTHUJIOBOTO CHUPTY B opra-
HidM BuUKJHKae cu’ aHinHA. Ileit cran xapakre-
PHUBYETHhCA MOPYIIIEHHAM MOBJIEHHSA 1 KOOpAWHAITi1
pPyxiB, BTpaToo maM’ATi 1 KOHTPOJIO 3a CBOIMU
IigMu, 3alraMOpOUYeHHAM. SHAUYHI 03U aJIKOTO-
JI0 CIPUYUHAITH OTPYEHHA. ¥ JIOmei, AKi
IOCTiMHO BXKUBAIOTh AJIKOI0OJILHI HAIIOI, BUHUKAE
XPOHiUHe 3aXBODIOBAHHA — aJKoroaism. Moro
HaCJHiIKaMHU € IIiIBUIIEHUUA TUCK, ypPaKeHHA
HEePBOBOI Ta CepPIleBO-CYIUHHOI CCTeM, IeUiHKH,
migmryakoBoi 3anmosu. (Taxk camo mie eranos Ha
opraHismMu TBapuH.)

HannpocTiwnin cnupt — mMeTaHosN (MEeTU10BUii
cnnpt) CH30H — € cunibHoto oTpyTtoto. pu notpar-
JISHHI B OpraHi3m HaBiTb HE3HAYHOI Ki/IbKOCTI Ui€ei
CIOJIYKM JII0AMHa MOBHICTIO BTPayae 3ip, a 6inbLoi
KiNlbKOCTi — ruHe.

BUCHOBKH

Cepen opraHiYHHX PEYOBHH € 6ATaTO OKCUTEHO-
BMIiCHMX CHOJYK. IXHi MOIleKyIH cKIagaloThea 3
aromiB Kap6omny, I'izporeny it Oxcureny.

Cnuptu — mNOXigHiI BYriaeBOAHIB, MOJEKYJIHN
AKUX MICTATHh OAHY a00 KiJdbKa TiIpOKCHMIbHUX
TpyIL.

Haiigaskmusimum cnuprom € eranoa C,H;OH.
ITe — 0e36apBHA piguMHA 3 XapaKTePHUM 3aMAXOM,
SIKa HeOOMeIKeHO PO3UYMHAETHCHA y BOMi, TOPUTH HA
MoBiTpi.

EraHOoJ BUKOPHCTOBYIOTH y XiMiuHiil mpoMuciio-
BOCTi SIK peareHT i PO3YMHHHMK, y MEIUIIMHI, TJIA
BHUTOTOBJIEHHS JIiIKePO-TOPiTYaHNX HATIOIB, iHOMI —
SIK KOMIIOHEHT IAJIbHOTO Y IBUTYHAX BHYTPillIHHOTO
3TOPSHHS.

ETraHoJ, MOTPANJIAIOYY B OPTraHi3M, CIPUUNHSIE
c’saHinHa. [Ipu nmocriiiHOMY B:KMBaHHI BeJMKOL
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KiJTBKOCTI CIMPTHUX HANOIB y JIOAMHU BUHUKAE
aJKOT0JbHA 3aJI€KHICTD.

?

198. AKi opraHiyHi cnonyKn Has3uBaloTb cnupTaMn? OxapaKTepusynte
CKaj MOMEKyN CNUpPTIB.

199. FK BNAMBaOTb BOAHEBI 3B'A3KMU, B IKMX BEPYTb Y4acTb MOSIEKYU eTa-
HOJly, Ha i3n4HI BNaCTUBOCTI CNONYKKN?

200.4Yomy, Ha Bally AyMKy, €TaHO/, MalyM B MONEKYNi FiAPOKCUNbHY
rpyny, He BUSIBNSIE OCHOBHMX BNACTUBOCTEN, AK, HanpuKkiad, HaTpin
rigpokema?

201. 3miwanv ogHaKOBI KibKOCTI pevyoBMHWM e€TaHofy i Boan. O64mcniTh
MacoBi YaCcTKM 060X CMOJIYK Y PO3YUHI, AKMIK YTBOPUBCS.

\

ANS AOMUTIIMBMX
Ak n0GyBalOTb €TaHOoN

LLopiyHnin o6ecar BUpoGHULTBA eTaHony Yy CBIiTi nepesBullye 10 mMaH
TOHH. Jlingepamu B Uin ranysi ximivHoi npomucnosocTi € CLUA i Bpasunisi.

Cy4acHui metoa Ao6YBaHHSA €TaHOY FPYHTYETbCS HA B3aEMOii eTu-
JIeHy 3 BOASIHOW napoto 3a temnepartypm 300 °C, nigBMULLEHOIO TUCKY i
HasiBHOCTI KaTanisatopa (opTopocdaTHOi KUCIOTH):

CH,=CH, + H,0 %2 CH,—CH,0H.

OcHOBY iHLIOro MeToAly CTaHOBMUTb XiMiYHE MEPETBOPEHHS TIOKO3MU,
LYKpYy abo Kpoxmasto 3a y4acTio ocobInBMX BINTIKOBUX KaTanisatopis —
depmeHTiB ApixKaKiB. Lle — 6ioxiMiyHMM npouec, KM Ha3uBaloTb
CMUPTOBUM 6POAIHHAM. MOro BUKOPUCTOBYBANM e B AaBHWUHY, BUIO-
TOBNSIOYN BUHO 3 BUHOTPaAHOIO COKY.

EtaHon ana notpe6 xapyoBOi NMPOMWUCIOBOCTI BMPOGASIOThL i3 Mule-
HMYHOro abo KapTOMNISHOro KPOXMarto, a TEXHIYHUIM CINPT — NepeBax-
HO 3 BiAgXofiB NepepobKu AepeBuHU.

binblua YyacTnHa eTaHoNy, 9Ka HaAXOAUTb Ha PUHOK, MiCTUTb HEBENU-
Ky KinbKicTb Bogn (w(H,0) = 4 %). Ha3Ba LbOro NpoayKty — CrunpT-peK-
TUdIKaT.

BusiBuTM BOAy B CNMPTi MOXKHA, 0AABLUM KinlbKa MOro Kpanesnb Ao 6ino-
ro nopoluKy 6essogHoro Kynpym(ll) cynsdaty CuS0O,. YHacnigok B3aemo-
[ii uiei coni 3 Bogoto (§ 4) ytBoproeTbea Kpuctanorigpat CuSO, - 5H,0 i
3'ABNAETbCS GNaKUTHE 3ab6apBeHHS.

/

.
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MMiuepwuH (rninepon)

Martepian naparpada gonomoxxke Bam:

» [isHaTUCA NPO CKIan MONEeKYnu raiuepuHy (rniue-
pony);

» 3’qcyBaTu BNACTUBOCTI MiLLEePUHY;

> BIAPI3HATM rniLepvH Bif eTaHony;,

» [OBigaTUCA NPo 3acTOCYBaHHS MiLEepUHY.

T'aimepun (raimeposa). ¥V ITOBCAKIEHHOMY
JKUTTiI iHOAI BUKOPHUCTOBYIOTH COUPT, XiMiuHA
Ha3Ba SKOT0 — TIJIIiIepoJI, a TPUBiaJabHA — TIJIi-

IepuH'.

LlikaBo 3HaTH Mognexkyna riinepuny, Ha BigMiHy Bim mouie-
TFrinepun KYJW €TUJIOBOTO CIUPTY, MICTUTH TPU aTOMU
6yJ1o Brreprme Kap6ouy i Tpu rigpoxcunabhi rpynu. as Toro
IlOﬁ;’;g 1100 BuBecTu (POPMYIY Ili€l CIONYKM, 3aluIle-
Y B MO CTPYKTYPHY (POPMYJIY MOJEKYJIW IPOHAHY

LI

R-GCn
HHH

i saminumo B Hi#l Tpu aTomu I'igporeny (1o ogHO-
My 0Oina KoskHOro aroma KapOGony) Ha Tpu
OH-rpynu (mas. 73). OTpuMaemMo CTPYKTYPHY
GopMyTy MOJIEKYJIH TJIiepuHy

o
H—(IJ—(ll—(ll—H abo CH2 CH CH2,
OH OH OH OH OH OH

i ximiuny popmyry CsHy;(OH)s.

T'nimepuny B mpuponi Hemae, aje MOXimHi
IBOTO CIIUPTY — JKUPU — AyKe MOIITUPEeHi B poc-
JUHHOMY i TBAPUHHOMY CBiTi.

! HasBu MOXOAATH Bij TperbKoro ciosa glykys — cosonkuii.

153

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



Man. 73.
KynectepxxHeBa
MoJaenb
MOJIEKYIU

rniuepuHy J

Baactusocti. I'minnepur — 06es3bapBHa B’s3Ka
pinuma 6e3 3amaxy (maj. 74), COIOIKa Ha CMaK.
CrostyKa Tpoxu BasKua 3a BoAay (TycTwHA TJIilie-
pury — 1,26 r/cm®), samimyerbcs 3 Helo B 6yAb-
AKUX CIIiBBiTHOIIIEHHSX 3 YTBOPEHHAM PO3UUHY.
Tiainepun mosxe Bouparu BoJory (mo 40 % Bifg
cBoei macu). Taky BiIacTUBICTD PEUOBUHU HA3U-
BAIOTh TirpocKomiugicTio .

Tnimepus KuUIUTH, PO3KJIAMAIOYNCH, IIPU
+290 °C, T0o0TO 3a BUIIOI TeMIIEpaTypH, HilK eTa-
HoJ. Ile it 3po3ymisio, 60 BOJHEBUX 3B’ A3KiB y IJIi-
IepUHi 3HaUHO OijIbIlle: OTO MOJIEKYJA MiCTUTH
TPHU TiAPOKCUIBHI I'PynN, a MOJIEKYJIa €TaHOY —
JIAIIIE OHY.

SIKII10 HeBeJIMKY KiTBKICTD IIiTIEpUHY HAJIUTH
B IIOPIeJIAHOBY 4YalIKy, Harpitm i miamanwmTu,
TO BiH ropitume maiixke 60e30apBHUM IIOJIYM AM
(mau. 75).

J

Man. 74. Man. 75.
MiuepuH TopiHHA rNiuepuHy

! Tepmin moxoxnuTs Bif rpenpkux ciaie hygros — Bosormii, skoped —
crocrepiraro.

154

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



P HanumritTe piBHAHHSA peakiii ropiHHA ruime-
puHY.

BusaBuru rainepuH y po3unHi MOKHA 3a JO-
momoroio #oro peaxiii 3 Kympym(II) rigpok-
cunoMm (eTaHOJ He B3aeMOjie i3 Iier crouy-
Ko010). CrmouaTKy 3MilIyIOTh yV CKJIAHII PO3UMHU
kynpym(Il) cyasdary i ayry, a morim mo0yTy
cymim 3 ocamom rympym(II) rimporcumy moma-
I0OTh y OpobipKy 3 po3umHOM Tiinepuny. Kym-
pym(Il) rizpokcum, B3aemMomiouu 3 IrJIilepUHOM
Yy AYKHOMY CepeIOBHUIIi, PO3UUHSAETHCA, I YTBO-
PIOETHCSA TEMHO-CUHi PO3UUH IPOAYKTY peakIril
(mau. 76).

Man. 76.

3a6apBneHHsA

pPO34uHy nicns

B3aeMogii

rniuepuHy

3 Kynpym(ll)

rigpokcugom

Hob0yBanua i 3acTocyBanua. [rinepuH nobysa-
IOTh ¥ IPOMMCJIOBOCTI IIepeBaskHO i3 skupiB (§ 30).
TiinepuH € KOMIOHEHTOM MUJIa, 3yOHUX MACT,

KOCMETUUYHUX 3aco0iB, JIIKApChbKUX IpemapaTiB
(mag. 77). Moro momarmoTh y OesKi xapdoBi mIpo-
OYVKTU OJId HaZAaHHS 1M COJIOOKOTO CMaKYy.

Man. 77.

3acTtocyBaHHS

rniuepuHy: : »

a — y KoCMeTuy- |

HUX 3acobax; Al

6 — y NiKapCbKUX ““" ”

npenaparax 6
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¥ 3HauHIN KiJIBKOCTI IUIinlepuH BUKOPUCTOBY-
IOTh IJI BUPOOHUIITBA HiTPOTIillepuHy — BUOY-
XOBOI PEUOBUHMU, 3 TKOI BUTOTOBJIAIOTh IUHAMIT i
TIOPOX.

BUCHOBKMH

I'ninepun C3;H5(OH); — omuH i3 BaskIumBHX
cuupriB. Ile 6e36apBHa B’sA3Kka pigmHa i3 coson-
KHM CMakKoM, 0e3 3amaxy. Cmosyky MoskHaA BU-
ABUTH 3a [O0mOMOrorw peaknii 3 kynpym(II)
riTpokcumom.

I'rinepun mo6yBaroTs i3 supis. Horo Bukopuc-
TOBYIOTh Y BUPOOHHUIITBI KOCMETHYHHX 3acC00iB,
JiKapChKUX MpenapariB, HITPOTJIilepuHy, iHomi —
Y Xap4oBiii IPOMHCIOBOCTI.

?

202. MNOoSCHITb, YOMY MiLLEPUH:
a) Ma€e BUCOKY B’A3KiCTb;
6) HEOOMEXKEHO PO3YUHAETLCA Y BOAI.
203. 3a 0ONOMOrot AKOro A4oC/iay MOXHa BIAPISHUTK MiLEPWH Big €TUNo-
BOrO CrupTy?
204. O64uMcniTb MacoBY YacCTKy MiLEPUHY Yy BOAHOMY PO34MHI, AKLLO MOne-
Ky/1 BOAW B HbOMY Y 8 pasiB Gifblue, HiXK MOJIEKYN TNiLLEPUHY.

Kap60oHOBi KUCNOTH.
OurtoBa (eTaHOBa) KUcnoTa

Martepian naparpada gonomoxxke Bam:

» BUPI3HATU KapOOHOBI KWUCNOTM cepep iHWKUX opra-
HIYHUX CMONYK;

» 3’dcyBaTti 6ya0BY MOJIEKYIN OLITOBOT KUCNOTH;

» 3acBOITU BAACTUBOCTI OLTOBOI KUC/IOTH;

» [i3HaTUCH NPO 3aCTOCYBAHHS OLITOBOI KMCOTHU.
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Kap6oHoBi kKucaoTu. ¥ mMboMy i HaCTyITHOMY
naparpadax iTUMeTBCA IIPO CIOJIYKU KJIacy Kap-
00HOBUX KHUCJOT. BoHU Bifipi3HAIOTHCA Bijg criup-
TiB HAABHICTIO B MOJEKyJax KapOOKCUJLbHOL
TPyIIu aTOMiB

—Cng , a6o—-COOH.

Kap60oHOBi KMCJIOTH — 1€ MOXiAHi ByriIeBOAHIB, MOJIEKY A
SAKUX MICTATH OAHY a00 KiIbKa KapOOKCUJIBHUX I'PYIL.

¥ pocamHHOMY CBiTi TpamiasgioThcA Pi3Hi Kap-
0OHOBi KHCJI0OTH — MypalllnHa, OI[TOBa, IIaBJe-
Ba, s101yuHa, JuMOHHA Ta iH. TpusianpHi Ha3BU
MUX CIOJYK 31e6iJbIIToro MmOXOAATHL BiJ HA3B
pOCJIUH, y AKUX BOHU OyJiu 3HalineHi (maJ. 78, a).
KapOoHoBi KucyjoTm BUABJIEHO i B opraHismax
KoMmax (maJji. 78, 6), ccaBIliB, JIIOAUHH.

Man. 78.
BusiBneHHs
Kucnor

3a JONOMOroio
yHiBepcanbHoOro
iHauKaTopa:

a — y COKy
JIMMOHa;

6 — y BuUpAi-
JIEHHSAX MypaLUoK

Ourora Kucaora. Piguny, HasBa sK0i — oIleT,
BUTOTOBJIAJIN JIIOAY IIle B AaBHI uacu. Ii BUKopu-
CTOBYIOTH JJIsI Pi3HUX IMOTPe0d y KOXKHilM poauHi,
mepenyciM A KOHCepBYBaHHS, MiJ Yac IPUTO-
TyBaHHA 12Ki (mas. 79). Omer — posbaBiieHUNR
BOJHUI PO3UYUH OIITOBOI KMCJIOTH.

OuroBa KHCJIOTA € HaWBaKJIUBIIIIOI Kapbo-
HOBOIO KHCJOTOI0. Ii ximiuna ¢popmynra —
CH;COOH. Bona cknazaeTbcd 3 JBOX YaCTUH —
ByraeBoxHeBoro 3anuinky —CHj (3anumiok Bix
monerynau merany CH,) i kap6okcuabpHOI rpynu
—COOH.
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Man. 79.

Ouert
XimiuHa Ha3Ba OITOBOI KUCJIOTHM — e€TaHOBA
KUCJIOTA.
Bynora mosekysu onrroBoi Kucaotu. CTpyKTyp-
Ha (hopmysa MoseKyJIu 1iei cmonyku (mas. 80):
H
0 -0
H—(Ii—C ~OH’ abo CH3;—C_ OH
H
Man. 80.
KynectepxHeBa
mopaesb
MOJIeKyHn

OLTOBOiI KUCNOTHU

Atom Okcureny, SsKUi CIOJYyYeHHUN 3 aTOMOM
Kapbony noasiiitnum 38’ A3KOM, CIIPUUNHAE CUIb-
He BMIiIeHHA CIiJIbHOI eJIeKTPOHHOI mapu B
TiIPOKCUJIbHIN IpyIIi:

38’30k O—H y MoJieKyJi 0OITOBOI KHCJIOTH €
OiJIBII TTOJIAPHUM, HijK ¥ MOJIEKYJIaX eTaHOJIy UK
TJIIIePUHY, TOMY CIOJYyKa BUSABJAE KUCJIOTHI
BJIACTUBOCTI.

@Dizuuni BaacTuBocTi. 3a 3BUUAMHHX YMOB
OILITOBA KHCJIOTA € 0e30apPBHOI0 PiAMHOIO 3 Pi3KUM
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Man. 81.

Yucra

oLTOBaA KUCNOTa,
fIKa 36epiraertbcs
B NMPOX0/0AHOMY
NpUMILLEeHHiI

3amaxoM i rycrunoo 1,05 r/cm®. Ilpu sHMKeHHL
Temuepatrypu g0 +16,7 °C BoHa KpucTaIisyeThes,
HeMoB 3amepaae (Maj. 81). Tomy ducTy KHUCIOTY
iHOZi Ha3MBAIOTH JBOASHOIO OI[TOBOIO KMCJIOTOIO.
Temmneparypa kumiaasa cnoayku +118,1 °C. Bora
BUINA, HIiXK TeMIlepaTypa KHIiHHA €TaHOJY
C,H;OH (+78,3 °C). Lle 3ymMOBIEHO YTBOPEHHAM y
KHMCJIOTi 6ibITI0l KiTbKOCTi BomHeBUX 3B’ A3KiB (i1
MoJIeKyJia MicTUTh fABa aroMu OKCUTeHY, TOMI AK
MOJIEKYJIa CIIUPTY — OAWH aToM).

OmnroBa KMCJIOTA 3MIIITyETHCA 3 BOJAOIO B OyIb-
SKUX CIIiBBiIHOIIEHHAX 3 YTBOPEHHAM PO3UUHY.

Ximiuni Baacrusocri. OnroBa Kuciaora, AK i
HeOpraHiuHi KMCJIOTU, TUCOIII0€ Y BOZHOMY PO3-
uyuHi HA KaTionu ['igporeny Ta aHiOHM KUCJIOTHO-
I'0 3aJIUIIKY:

CH;COOH 2 H" + CH3COO".

Ileit mportec BimOyBaeThCcA BHACJIILOK PO3PUBY
KOBaJIEHTHUX TOJAPHUX 3B’ A3KiB O—H. YTBOpIo-
BaHi KaTioHu I'ifporeHy CHpUUYMHAIOTL 3MiHY
3abapBJIeHHSA iHIUKATOpA.

OwuroBa KHCJIOTA € CJIa0KO0M0; B il po3umHi Mic-
TUTBCA 3HAUHO OiJIbIlle MOJIEKYJ KHUCJIOTH, HiiK

HoHiB.
Amnion CH3;COO masmBaiooTh ameraTr-ioHOM, a
COJIi OIITOBOI KMCJIOTHM — areraraMu (eTamoara-

Mu). ¥ hopMyJiaxX cosIei Iiel Ta iHIIMX opraHiyHux
KHCJIOT CIIOUATKY B3allUiCyIOTh aHiOHW, HOTIM —
karionu: CH3COONa, (CH3CO0),Ba.
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OmrToBa KHCJIOTAa B3aEMOJi€ 3 aKTUBHUMU
MeTasiamMu (3 BUAIJIEHHAM BOIHIO):

Mg + 2CH;COOH — (CH;C00),Mg + H,T.

MAarHiy amerar

Bona Ttaxko:kx BcTyIlae B peaxiiii 3 OCHOBHUMU it
aMmporepHUMU oKcumamu (Maja. 82), ocHOBaMH,
aM(OTePHUMHU TiAPOKCUIAMU, NeAKUMU COJAMU
caabKuX KUCJIOT (HaOpUKJIad, i3 KapboHaTamm):

2CH,COOH + Li,0 — 2CH,COOLi + H,0;
2CH,COOH + Pb(OH), — (CH,C00),Pb + 2H,0;
ZCH3COOH + BaCO3 i d (CH3COO)2Ba + H2003.

7\

H,0 CO,T

CH5;COOH
Man. 82. -
PeakKuis ouToBOi
KUCNOTH 3
Kynpym(ll)

OKCHAOM CuO (CH5C00),Cu

Y HOHHO-MOJEKYJIAPHUX PIBHAHHAX OIITOBY
KUCJIOTY SAK CJIa0Ky KUCJOTY IIOJal0Th Y HEeJUCO-
mifioBaHi# opmi:

CH;COOH + LiOH — CH;COOLi + H,O0;
CH;COOH + OH™ - CH;COO™ + H,0.

P CriazmiTs piBHAHHSA peakiii oITOBOI KUCIOTH
3 POBYMHOM HATPill CUIIKATY B MOJEKYIAPHIN
Ta HOHHO-MOJIEKYJIAPHiN popMax.

3acrocyBanHsa. OnrToBa KucjoTa — Iepina 3
KapOOHOBUX KHCJIOT, KA CTaja Bisoma moquHi. Ii
3aCTOCOBYIOTH y XiMiuHI# i Xap4uoBifi mpoOMUCIO-
BOCTi, Tpu (hapOyBaHHi TKAHWH, Y BUPOOHUIITBI
MITYYHUX BOJOKOH, TOMAITHBOMY I'OCTIOIapCTBi.
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BUCHOBKMH

Kap06oHoBi KHCIOTH — TOXigHiI BYrJeBOJHiB,
MOJIEKYJIH IKUX MiCTATH OMHY a00 KijbKa KapOoK-
cuasHuX rpyn —COOH.

OnrroBa kuciaora CH3COOH — HailiBa:kamuBima
Kap6oHoBa Kuciaora. Ile 6e3d0apBHa pimuHa 3 pis-
KHM 3alaxoM, SIKa 3MIiLIYE€ThCSI 3 BOJOOI0 B OyIb-
SIKUX CHiBBiJHOIIEHHAX 3 YTBOPEHHAM PO3UYNHY.

OuroBa KuciaoTa € ciadkor. Bona B3aemomie 3
MeTajJaMi 3 BHUIIJIEHHAM BOJHIO, OCHOBHMMM M
aMdoTepHNMHU OKCUTAMH, OCHOBaAMH, aM(OTePHU-
MU TiIPOKCHIAMU, TeSIKUMM COJIIMU.

OLTOBY KHCJIOTY BHUKOPHUCTOBYIOTH Y ITPOMUCJIIO-
BOCTIi, JJIs JOMAIIHIX MOTpeo.

205. AKi cnonyky Ha3uBaloTb KapObOHOBMMMK KUCNOTaMn? Yum monekyna
KapOOHOBOI KMCNOTU BiAPI3HAETLCS Bi MONEKYIN CNNPTY?

206. 3HanaiTb dopmyny KapboHOBOI KMCNOTH, AKLLO ii MOIIpHa Maca TaKa
cama, Lo ¥ eTaHony. Yv BignoBigae us KMCnoTa BU3HAYEHHIO Kapbo-
HOBMWX KUCNOT?

207. T1osICHITb, AK | 3aBASAKM HOMY MOJIEKY/Ia OLITOBOI KMCIOTU AMUCOLLIIOE Y
BOAHOMY PO3YMHI.

208. YoMy oLTOBa KUCNOTa He BUABASE OCHOBHMX BNAacTMBOCTEWN, xo4a ii
dopmyna mictuTb rpyny OH, aK i dopmyna HaTpin rigpokenay?

209. CKknagitb piBHAHHA peaKLil i AanTe Ha3BW iIXHIM NpoayKTam:

a) CH3;COOH + Li — .. ; B) CH;COOH + MnO — .. ;
6) CH3COOH + Zn(OH)y — ...; r) CH3;COOH + K,CO5 — ....
210. HaBeaitb N0 ABa MONEKYNSAPHI PIBHAHHSA, SKi BiANOBiAaOTb TaKnUM
MOHHO-MONEKYNAPHUM PIBHAHHAM:
a) H" + CH3;CO0™ = CH;COOH;
6) S2~ + 2CHCOOH = H,ST + 2CH,C00".
211. O64MCNiTb MAcoBY HYacCTKY OLITOBOI KUCIOTU B PO34MHI, SKUIN YTBOPUBCS:
a) NpuY 3MillyBaHHI OAHAKOBMX KiflbKOCTEN PEHYOBMHM KUCNOTK | BOAY;
6) npu poaaBaHHi 20 r kucnotn Ao 200 r 20 %-ro ii po34nHy;
B) npu gogasaHHi 100 r soan ao 200 r 20 %-ro po34MHy KUCNOTH.

212. BigHocHa ¢opMynbHa mMaca CoJli OLTOBOI KUCIOTU CTaHOBUTb 142.
BusHaute popmyny Li€ei coni M Ha3BiTb CMONYKY.

213. O64MCniTb Macy PO34YMHY Kaslik rigpoKcMay 3 MacoBOI YaCTKO Nyry
32 %, KM BUTPATMAM Ha HenTpanizauito 50 © po3yYnHy OLITOBOI
KMUCIIOTK 3 MacOBOIO HacCTKO KUcnotn 12 %.
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214. FKi MacuK OUTOBOI eceHLii Ta BOAM NOTPIGHO B3ATU A1 NPUTrOTyBaH-
HA 160 r CTONOBOro OLUTY — PO34YMHY OLITOBOI KMCNOTU 3 MaCOBOIO
4acTKOM KMcnotn 9 %? BisbMiTb 0 yBaru, L0 OLITOBA ECEHLLIA € PO3-
YUHOM, KUK MicTUTb 80 % OLITOBOT KMCOTK 3a Macoto.

~N

ANS AOMUTAINBKX
K no6yBaloTb OLTOBY KUCNOTY

LLopivyHnin o6car BUPOBHULITBA OLITOBOI KMCOTKU Y CBITi carae 4 MiH
TOHH. |i 106yBatoTh Ha 3aBOJax NePeEBaXKHO 3 iHLINX OPraHiYHUX CMOMYK.
Hanpuknag, 3a NeBHUX YMOB 3AICHIOIOTb peaKLiio H-6yTaHy! 3 KucHeMm:

2C,H,q + 50, 2P-K 5 4CHLCOOH + 2H,0.

JNlabopatopHuin Meton A0OYyBaHHSA OLITOBOI KMCNOTM TFPYHTYETbCS Ha
peaKLuii 06MiHy MiX TBEPAOIO CiMIIO LLIET KNCNOTHU | KOHLEHTPOBAHOIO CyJib-
daTtHoto KMcnoToto. B3aeMogito peyoBMH 34IMCHIOKTb NPU HarpiBaHHi:

2CH;COONa (18.) + H,S0, (KoHL,.) £ 2CH;COOHT + Na,SO0,.

Mapa ouToBOI KMCNOTH, iKa BUAINAETbCA Mif Yac peakLii, Npu 0xono-
IXKEHHI NepeTBOPIOETLCA Ha PIANHY.

OuTOBa KMCOTa YTBOPKOETLCS NPU OKUCHEHHI €TaHoy B MOro BOAHOMY
PO34YMHI KMCHEM MOBITPS 3a y4acTio 0cobAuBMX GaKTepin. PeaKuia Bigody-
Ba€ETbCH, AKLIO MacoBa YacTKa CrMpTy B pPo34uHi He nepesBullye 10 %, i
TpYBaE [ABa-TpU TUXKHI. Ller npouec Ha3nBaloTb OLTOBOKUCIIMM GPOfiH-
HAM. Y Takui cnoci6b (CKMCaHHAM BMHA) B JaBHUHY BUPOGISIN OLIET.

/

&

MPAKTMYHA POBOTA N2 3
BnacTtuBOCTi OLTOBOI (€TAaHOBOI) KUC/IOTU

AOoCnia 1
[lia oL TOBOi KUCNOTU Ha iIHAUKATOP

Hanwuiite B mpobipKy 1—2 MJI pO3UKMHY OIITOBOI KMCJIOTH,
3aHYPTE B HbOT'O CKJIAHY NAJMYKY 1 HAHECITh HEI0 KPAaILJIIo
PO3SUMHY Ha YHiBepCaIbHHIl IHAMKATOPHUN Iamipernn’.
ITTo criocTepiraere? HanumiiTs piBHAHHA €JIEKTPOJTiTUYHOL
JUcoITiaIril oIToBOI KMCJIOTH.

! KoporTki BimomocTi mpo 110 criosryky Bmimieno Ha c. 122,
2 Yunreas MOXKe 3aIIPOIIOHYBATH BUKOPUCTATH iHINIKH iHAMKATOD.
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Aocnig 2
PeakKLuis oLTOBOi KUCNOTU 3 METa/IOM
OGepeskHO MOMICTITHR y HPOOIPKY HEBEJUHKY TI'PaHYJIY
IMUHKY 1 HajauiiTe 2 MJI po3umHy OITOoBOi Kucaotu. Illo
BimOyBaeThcsa? SIKIO HIAKMX 3MiH He IIOMiuaeTe, Harpim-
Te BMiCT ITpo0ipKH, ajie He 10 KUITiHHA.

aocnig 3
PeaKuis ouTOBOI KUCNOTH
3 OCHOBHUM (aMOTEPHUM) OKCUAOM
ITomicTiTe y mpobipry Tpoxu mopomky kKynpym(II)
OKcHAy abo iHIIIOT0 BUAAHOT'O BaM OKCHUIY i HAJMHATE 2 MJI
pos3unHy o1ToBO1 KucaoTu. IIlo cmocTepiraere? 3a moTpe-
OM HarpiiiTe BMicT IIpoOipKU, ajie He 40 KUIIiHHAg.

AO0CNIA 4
PeaKuift ouTOBOI KUCNIOTU 3 NIyrOM

HanwuiiTe B 1po0ipKy 1—2 MJI pO3YMHY OIITOBOI KHCJIOTH
1 momatiTe Kpaliio po3dunHy deHompTaneiny. JlomaBaiiTe B
MPOOipPKY IO KPAIJIAX IIPY ITepeMilTyBaHHI PO3YMH HATPI
rizpokcuny. 3a)ikcyiiTe 30BHIIIHIT epeKT, SKUHA 3aCBifI-
YUTh, 110 KMCJIOTA IIOBHICTIO TpopearysaJja 3 JIyroM.

Aocnig s
PeaKuifi ouTOBOI KUCNTOTU 3 HEPO3YMHHOIO
OCHOBOIO (aMpOTEPHUM TFiAPOKCUAOM)
Hanuiite B mpobipKy 1 MJa posumHy Jyry i gomaiiTe
ctinbku K posumHy Kymnpym(II) cymbdary abo BumaHoro
BaM po3uuHy iHImoi coxi. IIlo cmocrepiraere?
IlepemimaiiTe cymimn 3 ocagoM i JoauiTe mO Hei 2 MJI
posumHy onToBoi Kucaotu. Illo BinbyBaeThcs B mpobipiri?

AOC/I4 6
PeakKLuis o4TOBOi KUCNOTH i3 cinto

ITomicTiTh y mpobipKy TpoxXM KaJbIlili KapOoHATYy i Ha-
JuiiTe 2 M posunHy oirToBoi Kucaotu. I1lo crocrepiraere?
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Ilig vac mpoBemeHHS KOKHOTO HOCJIIAY 3aIMCYHTe CBOI
Iil Ta cImocTepesKeHHA B MOJaHy HIKUe Tabauiio. Ilicasa
3aBepIIeHHA JOCHiiB 3alUMIiTh Y TAOJHII0 BUCHOBKH i
BiITTOBiAHI PiBHAHHA peaKIill y MOJIEKYJSAPHiN i HOHHO-
MOJIERYJIAPHiN (hopmax.

IlocaimoBHicTh il CrocrepeskeHHA BucHoBoxk

Hocnid 1. [{ist oLITOBOI KMCJIOTH...

PiBHAHHA €JIEKTPOJTITUYHOI UCOIiAIil KMCIOTH:

Hocnio 2. Peakirist o1TOBOI KMCJIOTH...

PiBHAHHA peakiii:

?

215. MosICHITb, 3 IKOKO METOIO B Aocnifi 4 BUKOPUCTOBYIOTb iHAMKATOP.
216. AKkum byae pesynbrat gocnigy 6, SKWo Kasblin KapboHaT 3aMiHUTH:
a) Ha HaTpin KapboHaT; 6) Ha KanbLin cynbdaT? Bignosiai o6rpyHTymTE.

Bulii Kap60oHOBI KUCNOTHU
Ta iXHi coni (Muna)

Martepian naparpada gonomoxxke Bam:

» OTpMMaTH BiOMOCTI NPO BULLi KAPGOHOBI KUCNOTH;
» [i3HaTUCHA MPO OpraHiyHi Crnonyku, aKi BUABNAIOTb
MWIRHY Aito.

Bumii kap6onoBi kucaotu. Kap6oHoBi KucaoTH,
MOJIEKYJIU AKUX MicTATb, 10 abo GinbIirie aTomiB
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Kap6ony, HasuBawoTh suwumu. Cepel KHUCIOT
miel rpynm HaWBaKJIUBINIMMU € IMaJbMiTHHOBA
C,5sH3;COOH, creapunora C;;H;;COOH i osneino-
Ba C;;H33COOH (man. 83). Ilepmri aBi xumcaoTu
HaJie)KaTh OO0 HACUYEHUX CIOJYK, OCKiJIbKU
MiCTATH Yy MOJIEKYJIAX JIMIIE IIPOCTi KOBAJIEHTHi
3B’ABKM MiKk aTomamu KapOoHy, a ojeiHOoBa
KHCJIOTa — [0 HeHACUUEeHUX, 00 Mae B MOJIEKYJIi
onuH noasiniumii 38’ 130K C=C.

Man. 83.
KynectepxHeBi
Mozeni Monekyn
cTeapuHOBOI (a)
1 oNneiHoBOi (6)
KUCcnoT 6

Buiii xap0oHOBI KuciaoTu panimie mo0yBajiu
TiTBKU 3 POCAWMHHUX 1 TBapmHHUX KUpPiB. Tomy
iX 1116 HABUBAKOTH HCUPHUMU KUCIOMAMU.

ITampmiTuHOBA i cTeapuHOBa KucJIOTH — O6iji
TBEPJi pPeUuoBWMHU, a ojieiHOBa — pimuHa. BoHU
IIPAKTUYHO HE POSUNHAIOTHCA ¥ BOJI.

3a XimMiuHMME BJIACTUBOCTAMU BHUII KapOOHO-
Bi KMCJIOTHU ITOAi0OHI IO OIITOBOI, aJie € nysKe caab-
kumu. Ili cmoryku pearyioTs i3 Jyramm:

C,,H;,COOH + NaOH — C,,H;,COONa + H,0.
cTeapruHOBA HaTpik
KHCJI0Ta cTeapar

AKIimo mo po3umHy coJii BuUINOI KapOOHOBOI
KHUCJOTHU IoxaTu po30aBJieHy CyJab(aTHY KUCJIO-
Ty, TO BifOyBaeThCA peakilisa ooMiny:

2C,sH;,COOK + H,S0, — 2C,;H;,COOHY + K,S0,.

KaJii IaJbMiTHHOBA
majJbMiTaT KUCJIOTa
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Buini xapboHoBi Kuca0oTH HOOYBalOTh, 3milic-
HIOIOUHN 3a IEeBHUX YMOB peakIil mpupoOgHUX
JKUPiB i3 BOZ0OIO, a TAKOMK OKHUCHEHHAM OeIKUX
KOMIIOHEHTiB Ha()TH.

Mwuaa. Cosi n1yKHUX €JIeMeHTiB i KapOOHOBUX
KHUCJIOT i3 KisnbKicTio aTomiB KapboHy B aHioHax
Big 10 o 20 HasuBawTh Musdmu. (KIIO aTomMiB
Kap6ony B amioni cosi menire 10, To crmosnyka He
BUSABJIsIE MUKHOI aii, a axio 6iabire 20, To ciab
MIPaKTUYHO HeposumHHA y Boji.) Cosi Harpiro i
BUIMUX KapPOOHOBUX KUCJOT € TBEPAUMU PEUOBHU-
HaMmu, a coJi Kaiito — pigunamu.

TpagumifiHui IpoIlec MUJIOBAPIiHHS IIOJIATAE B
HarpiBaHHI :KupiB abo0 0J1i#i i3 ryrom. ¥ pesyJbTa-
Ti YyTBOPIOETHCA KOHIIEHTPOBAHWI PO3YUH, Y
AKOMY MICTATBCSA COJIi BHUIMUX KUCJIOT (MIKJIA).
IIpu momaBaHHiI 4O HBOI'O HACHUUYEHOT'O PO3UMHY
KYXOHHOI COJIi PO3BUMHHICTh ITUX COJIe!l 3MEHIITY-
€ThCS; BOHU BUALISIOTECS 3 POSUNHY i CIIJINBAIOTh
Ha moBepxHIo. [leil mpoIiec Ha3MBAIOTH BUCOJLIO-
8aHHAM. Mmnjio 30upaiTh i 3aIOBHIOIOTH HUM
dopmMu, me BOHO TBepAHe. 3ajJeKHO Bix copry
MUJa B HBOTO IIifi YaC BUT'OTOBJIEHHA ONAIOTH
0apBHUKM, apoOMaTH3aTOPH, €KCTPAKTH POCINH
(KaseHOyaM, JIUIINA, POMAIIKY Ta iH.).

Muiina mis MwmiIa ImoJArae y BimToKpeMJIeHHi
YacTOUOK OPyAy, HAIIPUKJIAM, Bifl TIOBEPXHi TKa-
HUHY ¥ yTBOPEHHi eMyJibcil um cycmenaii. Pos-
TVITHEMO, AK Iie Bi0yBaeThCH.

P IIpuragaiite, 0 TaKe eMyJIbCis, CyCIleH3is.

IToTpamnAmoum y BOAY, MUJIO PO3UYMHSAETHCA i
YaCTKOBO B3aEMO/JIi€ 3 HEI0; IPU IILOMY YTBOPIO-
I0ThCA caabKa KucaoTa i Jryr:

C,;H3;COONa + H,0 2 C,;H3;COOH + NaOH,
C,;H3;,CO0” + H,0 2 C;;H;3;COOH + OH".
Amion C;;H3;CO0™ crimamaernsca i3 nBox wac-
TuH — noxapHoi (—COO7) i nenonapuoi (Cy,Hgs—)
(man. 84). Hemonsapua uyacTmHa HOHA <«PO3UU-

HAEThCA» B JKMPOBili YacTHUHiI 3a0pygHEeHHS, a
MoJIApHA 3aJIUIITaeTheA y BoAi (Mas. 85), cmoury-
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Man. 84.
MacwTta6bHa
Mojenb aHioHa
BULLOI
Kap6OoHOBOI
KUCNOTH

Man. 85.

MwunHa gia muna:
a — CMnoJly4eHHs
aHIOHIB i3
4acTO4YKOIO
XuUpy,

6 — BigOKpeMm-
JIEHHS YaCTOYKM
JKUPY BiJ TKAHUHU

~

HenonsipHa YacTuHa (—) nonsipHa
yacTuHa (e)
— —
N
aHiOH BULLOI KapBOHOBOI KMCNOTH (—e)
BOAHWM PO34YMH MUAa
YacTo4yKa \ T\W
XuUpy \ .\‘\

4111 / E'.' r
/./ll\.\\

\

N
N -~ ~,

NOoBEPXHA TKAHNHU

YaloYUCh i3 i1 MoJeKyJIaMu BOAHEBUMU 3B’ A3Ka-
MH. YHaCJiZOK TaKol B3aemomil 3abpymgHeHHS
BiTOKPEMJIIOETHCA BiJ] TOBEPXHI TKAHWHU Pa3oM
3 aHiOHAMW KWCJOTHUX 3aJUMIKIB y BUTIALL
MaJIeHbKUX KUPOBUX KPAIJIMHOK ab0 TBepAUX
yacTouyoK. BOHU He 3JIMNAaIThCS, OCKIJIbKU
MalOTh Ha CBOIY ITOBEPXHiI OMHOUMEHHUI 3apaAn
(akwuii?), a 30upamOTbCA HABKOJIO OYyJILOAIIIOK
mOBiTpA B miHi.

Bukopucranua Muiia Mae 1neBHi Hemoaiku. JIyr,
HeBeJIUKA KiJbKiCTh AKOTO YTBOPIOETHCA YV BOI-
HOMY PO3UYMHI Mujaa, IOBLILHO po3’imae TKaHU-
HU, pyiHye neaki 6apBEuku. Huni Mmuiao maiixe
TMOBHICTIO BUTiCHUJIN CUHTETUYHI MUMHI 3aco0u.

BUCHOBKMHU

HajiBaskaupimi Buimi kKapO0oOHOBI Kuciaotu —
MaJbMIiTUHOBA, CTeapuHOBA il oseiHoBa. Ile my:xe
caabki kucaorn. Ix maTpiesi it Kamiitni coxi mazu-
Ba¥OTh MUJIAMH.
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Muio 4acTKOBO pearye 3 BOJ010; IIPH I{bOMY yTBO-
proroThest BimmoBimHi Kuceaora i ayr. HaasaicTs B
aHiOHI KHCIOTH IOJAPHOI i HEMOJSIPHOI YaCTHH
3YMOBJIIO€ 3MOYYBAaHHA PO3YMHOM MUJIA Pi3HUX
TIOBEPXOHB i BUJAJIEHHS 3 HUX 3a0PyIHEHb.

?

217. {Ki cnonyku 3apaxoByloTb 40 BULLMX KAPOOHOBMX KUCNOT?
218. Hanuwitb piBHAHHSA peakKLii 01eiHOBOI KMCNOTKU 3 Kanil rigpoKcnaom
i lanTe Ha3BY COJi, sika YTBOPKETLCS.
219. CKnagaitb MONEKYNSPHI Ta MOHHO-MONEKYNAPHI PIBHAHHA peaKLin:
a) Kanin nanbmitaty 3 BOAoI0;
6)MarHin cteapaty (HEPO34YMHHA Ciflb) i3 XTOPUAHOIO KUCIOTOLO.
220. Yu 3paTHi BUSBNATU MUWHY Jito:
a) HaTtpin cynbdar;
6) HaTpin aueTarT;
B) Kanin cteapar?
BignoBiai nosicHiTb.

Hunpu

Martepian naparpada gonomoxxe Bam:

» 3’cyBaTu CKNaj i BNacTUBOCTI XUPIB;

» [i3HatMca npo BMPOOGHULTBO TBEPAUX i PIAKMX
HUPIB;

» 3p03yMiTV GiONOTiYHY POJb UPIB B OpraHi3mi.

YV mpupozi ayke MOIIHPEHi CIOJIYKHU, 3arajb-
Ha Ha3Ba SKUX — KuUpHu. BoHu nobpe Bigomi HaAM
i3 MOBCAKAEHHOTO JKUTTA (MaJj. 86).

Hupu — me nmoxigHi riainepuHy i BUIIUX KapOOHOBUX
KHUCJIOT.
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Man. 86.
Xapuosi
KUpU

3arasbHa (hopmyaa JKUPIB —
CH2—O—(H7—R

CH—O—(”J—R’
0

CHZ—O—("J—R” ,
0

e R, R', R — ByrJaeBoAHeBi 3anuIku (31e06i16-
IIIOTO BOHU Pi3Hi, aje MOMKYTh OyTH I OJHAKO-
Bumu). Haliuacrinie 1me 3aJuIIKM HAaCUYEHUX
kucaor — nanbMmituroBOI C ;H3;COOH, cTeapu-
HoBoi C;;H3;COOH, a Tarko:x HeHacuueHOi ojei-
HoBoOI Kucaoru C,,H33COOH (§ 29).

ITpuponHi Kupwm 3aBXKAU MIiCTATHL MTOMIIIKH,
cepen AKUX — JKUPHI KWCJIOTH, BiTamMiHM, iHMTi
0i0JIOTiUHO Ba:KJIMBi pEUOBUHU, BOJA.

Kaacudikamia. 3a moxXomaKeHHAM KUPU MO~
JISTIOTH HA TBAPWHHI 11 POCJIIMHHI.

Teapurni xiupu (AJOBUUUHN KUDP, CBUHAUE
cajio, BEepIIKOBE MacJi0) MiCTAThH IIepPeBa’kKHO
CIIOJIYKH, ITI0 € TIOXIJHUMU TJIiepuHy 1 Hacuue-
HUX KHUCJOT — CTEapMHOBOI Ta HMaJbMiTHHOBOI.
Mosaeryau XKuUPiB MOPCBKHX ccaBIliB i pub
BUPIBHAITHCA BUCOKMM BMiCTOM 3aJUIIKiB
HeHACWYeHUX KUCJIOT, AKi MarTh IITOHAMEHIIIe
YOTHUPHU MMOABiHHI 3B’ A3KU.

Pocrunni neupu 3a3Buuaii Ha3UBaIOTh OJIIAMMU.
HaiiBasksmsinii cepen oJrii — COHAIIHUKOBA,
OJIUBKOBAa, KYKYypyA3dHa, JadHa. Oiii micTars
TIepeBaKHO KUPH, IO € ITOXiJHUMU 0JIETHOBOI Ta
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iHIMUX HEHAaCWYEeHUX KUCJOT. Y KOKOCOBOMY i
MaJbMOBOMY JKUPaX MepeBarkaioTh MOJIEKYJIH i3
3aJINIITKaMY HACUUYEHUX KUCJIOT.

Baactusocri. TBapunHi :xupu, Kpim pubd’ssuo-
T'0, € TBEPAUMHU PEUOBUHAMU, a POCJTUHHI — pigm-
HaMu (3a BUHATKOM KOKOCOBOTI'0 i TaJbMOBOTO).

3amax, KoJip i cMak KUpPiB 3yMOBJIEHi, SIK
IpaBUJIO, PIBHUMU AOMIIITKAMMU.

+Kupu HeposunuHi y Bozi, ajie qoOpe po3UnHSA-
I0ThbCcA B OeH3UHi, raci, iHIMIUX opraHiuHmUX pPos-
yrHHUKAaX. [Ipu cTpylryBaHHI piAKMX KUPIiB 3
BOJIOI0 YTBOPIOIOTHCA €MYyJbcCil (mpuKJiam Takroil
eMyJIbCil — MOJIOKO).

TemnepaTypu IIJIaBJIeHHA JKUPiB 3aJI€KaTh BiJ
TOT0, IKUMHU KUCJIOTaMU BOHU yTBOpeHi. ¢Kupn,
MOJIEKYJIM AKUX MICTATH 3aJUMIKW HACUYEHUX
KKCJIOT, MAlOTh BUII[I TEMIEPATypPU IJIaBJICHHS i
3a 3BMYAWHUX YMOB € TBepaumu. sHupwm, AKi
MMOXOIATH BiJl HEHACUUYEHUX KUCJIOT, — PiAUHU.

WKupu mpu marpisauui 1o 250—300 °C poskaa-
JAIOThCA 3 YTBOPEHHAM CYMiIllell pisHUX CIOJIYK.

Y BoJOTOMY IOBIiTPi KUPU 3a3HAIOTH ITOBiJIb-
HOTO OKUCHeHHsA. IIpoayKTy BiAIOBIiZHUX peak-
il MaTh HEeMPUEMHUII 3amax i TipKuili cMak
(mpuragaiiTe 3amnax i cMak HECBi’KOT'0 BEpIITKOBO-
o MacJja).

IIpu ropiuHi KupiB BimOyBaeThbcsa iX IOBHE
OKWCHEHHA 3 YTBOPEHHAM BYIJIEKUCJIOTO Tasy,
BOJIAHOI IMapw i BUAIJIEHHAM 3HAUYHOI KiJIbKOCTIi
TEeIJIOTH:

xmup + 0y 5 CO, + Hy,0; AH < 0.

WKup, smimanwmii 3 BOmolo, Ipu HArpiBaHHI
B3aemogie 3 syrom. lleii mporec oTpuMaB Ha3BY
OMUJNEHHSA XHupig. YHACHIZOK TaKUX pearIlii
YTBOPIOIOTHCS TJILIePUH i coi BUIUX KapOOHO-
BUX KHCJIOT — MMUJIA.

JdoOyBanHs. Yuepine CUHTE3 KUPY 3MiHCHUB
dpaunyspkuii yuenuit M. Beptio B 1854 p.,
HarpiBamum TJillepuH i3 BUIOI0 KapOOHOBOIO
KMCJIOTOIO B 3amasHill mocyauui. I3 vacom O6yso
BUHANIEHO iHIII MeToau cuHTEe3Y KupiB. OgHAK
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yci BoHM He HaOyJau IIPOMMCJIOBOTO 3HAUEHHS,
OCKIJIBKU KUPU OysKe IOIIUPEeHi B mpupoai i ix

BUJIYUYAIOTh i3 IIPUPOSHOI CUPOBUHU.
BupobuuiTeo oiii 3mificHIOIOTH JBOMA CIIO-
cobamu. 3a IepPIIUM CIIOCOO0M BUCYIIIeHE I OUun-
IieHe BiJ JOMIIIIOK HACiHHSA COHAIIHUKA, iHIITIX
LlikaBo 3HaTH POCJIMH MOAPiOHIOIOThH, HAT'PiBaIOTh i IPECYIOTh.
Vkpaina IIpu nbomMy BUIIISAETHCA 0JIifA, AKY OUUIIYIOTH i
Bupobusie 25 %  posmuBaloTh y pisHi emKkocri (maa. 87). Harpi-
yeiei _ BaHmHA IOTPiOHe )i 3MeHINeHHA B’ SA3KOCTI
COHATIHITKOBOL oJIii, 100 BOHA Jierile BUJIydYaJacd 3 HACiHHA

outii y cBiTi . Koi . .
i e man6impmmy A Yac IpecyBaHHA. Kpim Toro, 3a mifBuieHol

eKCIIOPTepOM TeMIepaTypu IPUNNHAETbBCA Oisd (pepMeHTiB,
IIbOTO AK1 POBKJIAIAIOTh *KUPH 1 CHPUUUHSIOTH 1X 3TipK-
OPOAYKTY. HEeHHAA.

Man. 87.
dacyBaHHs
onii

Iumuii cmoci6 mossirae B oOpoOJieHHI HaciH-
HS HarpiTuM JIETKUM PO3YMHHUKOM (T€KCaHOM,
€TaHOJIOM), V AKOMY OJIisI PO3UMHAEThCA. IloTim
POSUYMHHUK BUIAISAIOTH IIEPETOHKOIO.

OcHOBHUH TIpoIlec mpM AOOYBaHHI TBEPAOTO
JKUPY — BUTOILIIOBaHHA. IIig uac mporo mpoiiecy
JKUP ILJIABUTLCS U BiTOKPEMJIIOETHCS Bill 3aJIMIII-
KiB M’dca, BOAH, iHIINX pedoBuH. Voro ounmry-
IOTH i 3aJIMBAIOTH Y (DOPMU IJIA TBEPAHEHH.

3acrtocyBanHA. JKupy BUKOPUCTOBYIOTH ¥ Xap-
YOBill IPOMUCIOBOCTi, BUPOOHUIITBI KOCMETHUYHIX
3aco0iB, MeaumuHi, TexHilli, I 3MaIllyBaHHS
BUPOOiB i3 MeTasIy 3 MeTOIO 3amo0iranHsa Koposii.
ITepepobKoI0 »KUPiB MOOYBAIOTH TUIIIIEPUH, MIJIO,
osi(y, O6araTto iHIIMX PEUOBUH i MaTepiaJis.
Pamnime mesaxi :kupu BUKOPUCTOBYBAJIU K T'OPIO-
Ui peUOBUHU IJISI OCBiTJIEHHS IIPUMIIIEeHb.
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Biogoriuna poas. #Kupu € ogaHrMYy 3 HallBaXK-
JUBIMINX XapuyoBUX NPOAYKTiB. Ile — ocHOBHe
mxepesio eHeprii B opramismi. IIpm moBHOMY
OKMcHeHHi 1 r »Kupy B opraHiami BUAiJIA€TbHCA B

LlikaBo 3HaTH cepegabomy 39 kI TemyoTH, 110 BABiYi OibIie
¥V pocamHax 3a eHepriio, AKy «BHUpPOOJIAE» Taka camMa Maca
JKUD 0iJIKiB UM ByrJieBOAiB. Bumgienusa BeJMKOI Kijlb-

HaKOIMYYETBbCA  gocTi BOAU IIPU OKMCHEHHI YKUPY Ma€ BUHATKOBE

? HACIHHL 3HAUeHHS A TBApUH (HAIIPUKJaJ, BepOJIIoiB),
HUM . . o

AKi 3MyIIeHi TpuBaIMii yac :KUTU 6e3 BOAH.
JKUBJIATBHCA B . . .
— MCOKA XapyoBa I[iHHICTH 'KUPiB 3yMOBJIEHA

TaKOJK POSUMHHICTIO B HUX JesIKUX BiTaMiHiB (A,
D, E).

WKupu BifirparoTs BalKJINBY POJIb Y TEPMOPEry-
JA1ii :KMBUX opraHisMiB. BoHr moraxo mpoBoaATh
TeILJIOTY I TOMY 3aXUIITAIOTh BiJl IepeoX0JIOAKeH-
Hs MiHTBiHIB, KUTiB, TIOJIEHIB, iHIIINX TBAPUH.

BUCHOBKMH

JKupu — moxigHi rainepuny i Bumux kapooHO-
BHUX KHCJOT.

Po3pisuaioTs TBapuHHi i pocauHHi xkupu. TBa-
PHMHHI KUpPH 30e0iJbIIOr0 € TBePpAUMHU PEYOBUHA-
MH; e — MOXigHI HacCHMUYeHHMX KHCJOT. Pocauuui
JKUPU — IepeBakHO piguHu (iX HA3MBAIOTH OJIifd-
MH); BOHH MMOXOAATH Bil HEHACMUEHUX KUCJIIOT.

JHKupu He posuuHAOTHCA y Boxi. Ha mosiTpi
BOHHU NOBiLJIbHO OKNCHIOIOTHCH, a IIPH HarpiBaHHI
PO3KJIAaTAIOTHCA.

JKupu MaroTh BHCOKY €HEpPreTHYHy ILiHHICTH i
€ HeBil’€MHUM CKJIATHUKOM HAIIOT0 XapuyBaHHSI.
Ix BUKOPHCTOBYIOTH y TexHilli, MeUIMHi, TPOMuC-
JIOBOCTI.

?

221. HasBiTb XHWpW, 9Ki MM BUKOPUCTOBYEMO B Xap4yBaHHi.

222. 3 9KMNX YaCTWUH CKNaAaETbCA MONEKyNa Xupy?

223. K1 3B’A30K ICHYE MiX CKIaaoM MOJIEKYN XUPY Ta MOro arperar-
HUM CTaHOM?
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224, 306pa3iTb CKOPOYEHY CTPYKTYPHY GOPMYNy MONEKYNWU XKUPY, SKLLO
BOHa MiCTUTb:
a) TPU 3aULLIKK NanbMiTUHOBOI KUCIOTH;
6) TPX 3a/MLLIKM 0NEIHOBOI KUCNOTH.
225. CKnafitb PiBHSAHHSA peaKLii ropiHHA Mpy, NOXiAHOro CTeapuHOBOI
KWUCNOTH.

Byrnesoau.
[NioKo3a i caxapo3a

Martepian naparpada gonomoxke Bam:

> 0TpMMaTH yAB/EHHS NPO CKNaj BYrNeBoiB;

» 3'acyBaTi BNacTUBOCTI IMIOKO3M | caxaposu;

> [izHaTUCA NPo [06YBaHHA 1 BUKOPWUCTAHHSA [IOKO-
3u1 i caxaposu.

ByraeBomu. ¥V KoO:KHiIMI pociiuHiI € opraHiuHa
pedyoBMHA, HasBa AKOI — 1eiaoso3a. Bona, a
TaKOXK KPOXMaJjb, caxaposa (3BUYaiHuH I[YKOD),
TUIIOKO3a € 8yzaegodamu (Ha3Ba HOXOAUTHL Bif
CIiB «ByIJIeIlb» 1 «Boma»). 3arajibHa (opmysa
ByraeBoxu cnoayk nsoro kiaacy — C,(H,0),,, ao C, H,,,0,,
C,.(H,0),, (n i m MOXyTh MaTu 3HaUEHHA D i OiabIie). I[Tpu
CUJIBLHOMY HarpiBaHHi 6e3 JocTymy moBiTpsa
BYIJIEBOAY PO3KJIALAIOTHCA Ha BYIJIEIb i BOAY
(mai. 88).

e

CuS0, - 5H,0

Man. 88.
TepmiuHui
po3knag
BYrnieBogy

 Bymeus
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lleAaki ByrieBoau CKJIATAIOTHCA 3 IIOPiBHAHO
HEBEJIMKUX MOJIeKYJ, iHIIII — 3 MOJIEKYJI, IO
MiCTATH THUCSAYi aTOMIB.

VY seigeHux pociamHAX 1 geAKuUX OaKTepiax
BYTJIEBOJIV YTBOPIOIOTHCA BHACIIOK ()Omocunme-
sy'. Ile — ckyagHMil mpolec, i 4ac SKOro Biaoy-
BAETHCA CUHTE3 OPraHiUYHUX PEUYOBUH i3 Heopra-
HiYHUX (BYIJVIEKHUCJIOTO Ta3y, BOJAM, POSUYUMHHUX
coJieii) 3a yd4acTio COHsauHOI eHeprii (mas. 89).
ITporec hoTocuHTE3Y, AKUIM 3[ICHIOETHCA B POC-
JINHAX, CYIPOBOKYETbCA BUAIIEHHAM KUCHIO.

Man. 89.
®doToCUHTES

Cxema GOTOCHMHTE3Y BYTJIEBOJiB —

BYIMEKUCNUN ra3 + BoJa %Byrnesonm + KMUCEHDb,

a ysaraJibHeHe XiMiuHe PiBHAHHA —

nCO, + mH,0 5 C,(H,0),, + nOs.

ByrieBomu € omHuUM i3 miKepesa eHeprii masa
OpraHidMy; BOHA BUALIAETHCA IIiJ Yac XiMiuHUX
peaxIiiii 3a ix yuacrTio.

I'mroko3a. Ile — oxuH i3 HaWBaXKJIUBIIIUX
ByraeBofiB. Crmoayky iHoai HasuBalOThL BUHO-
rpafHUM ITYKPOM; BOHA MiCTUThCA y (pyKTax
(maitbinbire — y BUHOTpPani), Mexy, a B AyiKe
MaJiit KiJIbKOCTiI — y KPOBi JIOAWHY i TBAPUH.

Ximiuna popmyia raoxko3u — CgH,504.

! Tepmin moxomuTs Bif rpempkux ciai photos — ceitio i synthesis —
CIIOJIYyUEHHJ.
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T'smrokosa — 6inmit mopormok ab6o 6e3bapBHi
Kpuctaau. Coosryka mrobpe po3unMHSIEThCA Y BOII,
Ma€ COJOAKWH CMaK, ajle BOHA MEHII COJIOAKA,

T'nroxo3a HIK IyKOP.

CeH,206 BI/IHBI/ITI/IWI“JIIOKOS‘y B PO3UMHI MOXHA, BHKO-
pucraBmu ii 3ZaTHICTH BCTyIaTU B PeaKIliio 3
kynpyMm(II) rimpoxcumom, AKa CyIIPOBOIIKYETHCA
XapaKTepHUM 30BHINTHIM edeKToM.

NNABOPATOPHWWM AOCNIA Ne 13

B3aemogpisa rnioKko3u
3 kynpym(ll) riapokcuaom
HanwuiiTe B 1pobipky 1 MJI PO3UMHY HATPil TiAPOKCULY
i BHeciTh 3—4 kpamiri posunny KynpyM(II) cyasdary. o
pizuum 3 ocamom KynpyM(II) rizpokcuny, 1o yrBsopuscs,
HasuiiTe 1 MJI pO3UMHY IJIIOKO3H i mepeMinaiiTe cymini.
Yu posunHUBCA ocan? AKUM cTaB KOJip PO3UNHY ?

ITlix wac B3aemomii rarorosm 3 Kynpym(II)
TiIPOKCUIOM YTBOPIOETHCSA PO3UMHHA CIIOJIYKA
OsakuTHOTO KOJbOPY (Mas. 90, a). Ilpu Harpi-
BaHHI J0OOYTOTr0o PO3UMHY 3’ ABJISETHCA KOBTUH
ocajl, KOJIip AKOTro IIBUIAKO 3MiHIOETHCS HaA uep-
BoHuii (maJji. 90, 6).

Man. 90.
Pesynbrar
B3aemMogii
rMIOKO3U

3 kynpym(ll)
rigpokcugom a 6

Y mpoMuCcI0BOCTI TJIIOK03Y A00YBAlOTh, 3Milic-
HIOIOUH 3a IIeBHUX YMOB peakIiii KpoxmaJio abo
caxaposu 3 BOJIOIO.
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I'1oK03a € CUPOBUHOIO IJiA KOHIUTEPCHKOL
mpomucaoBocti (maa. 91, a). 3 Hel moOyBaioTh
ackop6inoBy kucaoTry (Bitamiu C), KaabIliit rito-
KoHaT, iHImi peuyoBuHMU. ['JTIIOKO3y TaKOXK BUKO-
PUCTOBYIOTH ¥ MEAUIINHI K JIETKO3aCBOIOBAHY i
KaJOpifiHy PeUYOBMHY IIPU BUCHAKEHHI JIIOJUHU
(man. 91, 6). Ileii ByrsieBoJ BXOAUTDH IO CKJIALY
KpoBo3aMiHHUX pigmH (Maj. 91, 8).

Man. 91. IIpu oKMCHEHHI IVII0K03U BUALIAETHCA Heo0Xi-

3acTocyBaHHS . .
HAa JJIS OpraHisMy eHepris:

rMIOKO3Mu: A p y p

— - +

a—mneuwmso; 1y 0, 12001, §CO, + 6H,0'; AH = —2870 x][x.

6 — cupon: 61112Vs 2 2

gn:iz?ea::li; Caxaposa. Caxaposa — CIOJIYKa, BioMa KO-
HOMY; Ile 3BuUuUaiiHuil 1myxop. Haiibinbime 1riel
PEYOBUHYU MiCTUTHCA B I[YKPOBOMY OYPAKY i ITYK-
poBiii TpocTuHi (Mai. 92); MacoBa yacTKa caxapo-
3u B HuX MoKe cAratu 27 % . CIojiyka € Takox y
JUCTI W cokax nepeB, (ppyKTiB, oBouiB. BoHa
YTBOPIOETHCS B POCIUHAX IIiJ Yac (hOTOCHHTESY.

Man. 92.

Pocnuuu

3 BUCOKUM

BMiCTOM

caxaposu:

a — LYKpOBUH

6ypsiK;

6 — uyKpoBa

TpoCTUHa

! Ymosuum sanucom [O] B oprariuniii ximii uacTo saMiHIOIOTE QopMYTy
PEeYOBUHU-OKUCHUKA.
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Dopwmyia caxaposdu — C;9Hy0;;.
Caxaposa — 0ija KpucTajJiuHa pedyoBUHA
(man. 93), comomka Ha cMakK, sSKa Oys:Ke go0Ope

ga);_ellp(())sa posunHseTbea y Bogi (mpu 20 °C — 203 r peuoBu-
12772211 Hu y 100 r Bogu, mpu 100 °C — 487 r). Hacuue-

HUU PO3UYUH ITYKPY Ma€ BUCOKY B’ A3KiCThb; HOT0
YacTO HA3WUBAIOTh CUPOIIOM.

Man. 93.

MikpodoTo-

rpadis

caxapo3u

3a remmeparypu 184 °C caxaposa ILIaBUTHCS i
mouyunHae po3kJagatucA. PosmiaB HabyBae Kopuy-
HeBOro 3abapBJieHHsd, i 3’ IBISETHCA 3amIax Iiaro-
pinoro mykpy. Take mepeTBOPEHHSA IIyKPY Ha3UBa-
IOTH KapameJisaiieio (TepMiH ITIOXOOUTH Bifl CI0OBa
«KapaMeJib» ).

lpu gii Ha caxapo3y KOHLEHTPOBaHOI cynbgar-
HOIi KUCIOTM opraHiyHa crnoJjlyka noYynHae po3Kia-
Aarucsi: Kucaorta «Bigompae» B MOJIEKYN LYKPY
mosieKynm Bogu. CripolyeHa cxema nepeTBOPEHHS:

H,S0 4(KoHL.)
—_—>

C1oH25045 12C + 11H,0.

BignoBigHnin aemMoHcTpauinHuin [4ocaig rnpoBo-
AATb TaK. Y HeBeJIUKY XiMi4HY CK/ISIHKY HacunarTb
(Ha 1/3—1/4 ii 06’emMy) po3TepTHi LyKOP-MiCOK,
AojaloTb TPOXM BOAMU i peTesIbHO MnepeMillyTh
PEYOBUHU CKISAHOK nasindkoro. [oTiMm gonusaroTb
KOHLeHTpoBaHy cy/sbdaTHy KUCAOTY (40 NO/I0BUHUA
06’€EMY CKJISIHKM) i WUBMAKO nepemiwyoTb. Cymil
pO3irpiBa€TbCsl, TEMHI€E 1 MNOYMHAE 36iNbLUYyBATUCS
B 06’emi (man. 94). Buginserbcs BogsiHa napa, a
LIyKOp nepeTBOPIOETLCS Ha Byr/eLb.
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Man. 94.
Po3knag uykpy

nia pieto
KOHLIEHTPOBAHOI
cynbdaTtHoi
KUCNOTH
Y posumHi caxaposu (dK i TJIIOKO3U) PO3YUM-
Haerbea Kynpym(Il) rigpokcun. Aje AKIIO Ha-
rpiBaTtu 1o0OyTy piZiuHY, TO B Hill He yTBOPIOBATHU-
MeThCs YepPBOHMI ocan (BigMiHa Bim pesyiabTaTy
IOCJIiAY 3 PO3UMHOM TJIIOKO3M).
Bupo6HUIITBO i 3acTocyBaHHA caxapo3u. B
VKpaiHi mparmiooTs OeCATKY IIYKPOBUX 3aBO/iB
(man. 95). Illopiunnii o6cAT X TPOAYKILil cTaHo-
BUTH 1,5—2 MuH T.
Man. 95.
Llex
LlyKpOBOIo
3aBoay
Bupo6HuIITBO IYKPY BifOyBaeThcA B KiJbKa
cranifi. ConoyaTKy IIyKPOBUHN OYypAK MUIOTH,
MOAPiOHIOIOTH i MPOMUBAIOTL TapsS4y0i0 BOOIO.
Caxaposa Ta iHNII pOBYMHHI y BOJAi pedyoBU-
HU IepexondaTh y poduuH. IloTiMm g0 HBOTO HOmA-
I0Th cycneusio BamHa. Kaabmiit rigzpokcun pea-
rye i3 caxapos30i0 3 YTBOPEHHAM PO3UMHHOI CIIO-
JYKH, a IPOAYKTaAMU MOT0 PeakIliii 3 iHImuMun
OpPTaHIYHMMU PEYOBUHAMU € HEPO3UMHHI CIO-
ayru. PosuwmH BixdimbTpoByOTHL Bim ocanmy i
IPONYCKAaIOTh y piAuHYy ByTJieKucaui rais. [Ipm
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LlikaBo 3HaTtn IIHOMY 3HOBY YTBOPIOETHCSA caXapos3a M OCaliKy-

IIpuGauszo €ThCs KaJbIliii KapbouaT. Posuun QiasTpyooTh,
2/3 nyxpy IOMATKOBO OUUIIYIOTh i BUMapPIOOTh. I3 HBOTO
BHPOOJIAIOTE KPHCTAIi3yeThCA IIYKOP.

i3 myKpoBoi . .

TpocTmHE ITykop — BaKJIMBUN XapuYOBUU TPOAYKT.
al/3 — ’ Horo BUKOPHUCTOBYIOTH Y BUPOOHUIITBI KOHIU-
i3 IIyKpOBOTO TepcbKUX BUPOOiB, OaraTrhbox HamoiB. I[ykop
OypAKY. € KOHCEePBAaHTOM JJA (PPYKTiB i Arim, Tomy #oro

3aCTOCOBYIOTh [JIA NPUTOTYyBaHHA BapeHHd,
mxeMmy (Ipu IIbOMY CIiBBiZHOIIIEHHA Mac MYKpPY i
mIoaiB Mae OyTu He MeHII Hixk 1 : 1).

Caxaposa CJIyrye CUPOBUHOIO IJIs HJOOYBaHHSA
e€TaHOJY, IeAKNX iIHINMNX OPTaHIiYHUX CIIOJIYK.

BUCHOBKMH

ByrieBoau — cIoJiykm i3 3arajiHOIO (POPMYJI0I0
C,(H50),,. Boru € ogHUM 3 OCHOBHUX J2KepeJ eHep-
rii gug opramizmy. Ili cmosykum yTBOpIOIOTHCS B
3eJICHUX POCJNHAX i MeIKNX 0AKTepisX yHACTITOK
¢dorocunresy. HaliBaskauBimmMu BYrjaeBOgaMH €
TJIIOK03a, caXapo3a, KPoXMaJb i I[eII0JI03a.

I'nmroxosa CgH 504 i caxaposa C;5Hy50,; — 6imi
KPHMCTAJiYHi peYOBUHM, AKi MAIOTh COJIOIKUI CMAaK
i moOpe po3UMHAIOTBCA y Boxi. I'II0K03y MOKHA
BUABUTH B PO3YMHiI 3a MTOMOMOTrOI0 peakimii 3
rkynpym(II) rizpoxcugom npu HarpiBaHHi.

T'aroko3y i caxapo3y mo0OyBalOTh i3 MPUPOTHOL
cupoBMHH. IX BMKODHMCTOBYIOTH y XapuoBiii mpo-
MMCJIOBOCTI, a TJIFOK03y — IIe il Y MeUIMHi.

?

226. fKi cnofykn HasuBaloTb ByrneBogamu? MNosICHITb NMOXOAXKEHHN Liei
Ha3BM.

227. loBefitb, WO CKAaa Monekynu outosoi knucnotn CH;COOH Bignosi-
fae 3aranbHin ¢opmyni Byrnesogis C,(H,0),,. Y1 MOXHa BBaxatu L0
Cronyky ByrnesoomM? Yomy?

228. K MOXHa Biflpi3HWUTK PO34YMH [JIIOKO3M Bif PO34YMHY caxapo3n?
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229. 0641CniTb MacOBi HYAaCTKU €/IEMEHTIB:
a) y [MoKo3i;
6) y caxapoasi.
230. fKa KinbKicTb pe4oBMHU caxapo3un MicTuTbcsa B 0,5 Kr Lboro Byrne-
Boay?
231.Y dKi maci Boau NoTpibHO po34mHUTK 50 I MIOKO3MK, Wo6 BUrOTOBMK-
TV PO3YMH i3 MACOBOIO HAaCTKOIO LiET peyoBUHU 25 %7?
232. 3miwanu 200 r po34mMHy caxapo3un 3 MacoBO YaCTKOK Cnonykn 5 %
i 300 r po34KnHy caxapo3u 3 MacoBO YacTKot cnonykm 20 %. O64umc-
NliTb MacoBY YaCTKy BYIJ1IEBOAY B YTBOPEHOMY PO3YMHI.

4 )

ANSt AONUTNINBKX
®dpykTO3a

dPpyKT03a, a60 GPYKTOBUI LIYKOP, MICTUTbCS Yy DPYKTaX, srofax, Meay.
XimivHa dopMyna ¢pyKTO3M TaKa cama, Lo 1 rmoKko3n, — CgH,,06, ane
6ynoBa i MONEKyu iHLwa.

®dpyKTo3a — 6e36apBHaA KpUcTanidyHa pevyoBMHa, 106pe PO3YMHHA Y
BoAi. BoHa BTpuyi conoalua 3a rmoko3dy i B 1,5 pada — 3a caxapoay. Ls
CNoNyKa YTBOPIOETbCS MPU B3AEMOAII caxapo3n 3 BOJAOK 3a MEBHUX
YMOB:

caxaposa + Bopa 290t HaS04, 4 hviro3a + riokosa.

dpyKTO3Y Ta ii NOXiAHI BUKOPWUCTOBYIOTb Y MEAMULIMHI, 30KPEMA B NiKY-
Qaanomy XapyyBaHHI XBOPKMX Ha LlyKpOBUK aiabeT. /

Kpoxmanb. Llentono3sa

Martepian naparpadga AonNoMoOXKe Bam:

» 3HAWTU BIAMIHHOCTI y CKNafi Kpoxmasnio i Lento-
no3u;

» [i3HaTUCS NPO NOLWMUPEHICTb KPOXMaAJIO i LLenoNosu
B Npupoai;

» 3iCTaBUTU BNACTMBOCTI KPOXMasio i Lientonosu;

» 3'dcyBaTi chepn BUKOPUCTAHHS KPOXMasto i Lento-
no3un.
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Kpoxmanp i mesosoza — ByraeBongu, sSKi
mOAi0HO OO TJIIOKO3W M caxapo3W MiCTAThCA B
pocauHax. Ili cnosyKu € mpupogHUMU TIOJIiMe-
paMu. [XHi MOJEKyJu CKIAZalOThCA i3 COTEHD i
tucau rpyn atomis CgH,,O5 — sanumkis moe-

KYJH I'NIIOKO3M:

.o ._C6H1005_CGH1005_C6H1005_C6H1005_CGH1005_C6H1005_. .o

Kpoxmais
(CeH1005),,

Man. 96.
BwmicT
Kpoxmarsio
(3a macolo)
B pocnvHax

Kpoxmans 1 1esaroso3a MailoTh OJHAKOBY
saranpHy Qopmyray (CeH;,05),, ane 3HaueHHA n
O HUX PisHi; MOJEKYyJIH IeJII0JI03u Habararto
IOBIITi, HijK KPOXMAJIIO.

Kpoxmaas. IIa peuoBuHa, AK i IIyKOp, AyiKe
BaJKJIMBA JIJISI JIIOAWHT; BOHA BXOAUTH 0 CKJIATY
0araThb0X Xap4yoBUX IPOAYKTIiB.

KpoxMmanb — cBoepigHUII aKyMyJIATOP eHeprii
B pOCIMHAX, HeoOXimHuilT HacaMmmepen s
PO3BUTKY ixHiX 3apoakiB. BiH yTBopioeThcs B
JucTi i cTebaax yHACHiILOK (oTocuHTE3y i B3ae-
MOIIEPETBOPEHHS BYTJIEBOMIiB:

6CO, + 6H,0 Y5 C4H,,04 + 60,;
TJIIOKO3a
nC6H1206 —> (C6H1005)n + nH20.
KpoxMaJib
Kpoxmanp HakommuyeTbcAd B HACiHHi, OyJb-
0ax, IJomax, KopiHHi pocauu (maja. 96).

Kpoxmanb

s 25%
KapTonns

5%

~

<

—

= €3
\93: ~

nweHunusa

pu1c

."'E'
L
S
i

Kpoxmanp — 0Oina sepHmcra pedyoBmHAa, AKa
He Mae 3amaxy i cMaKy, He PO3UYUHSETHCA B
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XOJIOMHIN BOJi, a B TEeILIiA YTBOPIOE KOJOITHUHA
posunH. ['yecTU# po3unmH KPOXMAJII0 BUKOPUCTO-
BYIOTh AK KJiel (fioro HasBa — KPOXMaJIbHUN
KJeiicrep).

JNNABOPATOPHWI AOCNIA N2 14
BigHoLWweHHS Kpoxmarsnto 4o BOAU

ITomicTiTh y mpobipKy Tpoxu KpoxmMaJrio (11100 BiH Jemb
MOKPHUB ii AHO), HAJAUNTe NPUOIN3HO 4 MJ BOIM i ITepeMi-
miatite cymini. Um po3UMHAETHCA KPOXMaJb y XOJOMHIM
BOmi?

ITocriftiHO cTpymIyroun, o6epeskHO HArpiiiTe BMicT IIpo-
O0ipku mo kuninHa. CmocTepiraiiTe yrBOPeHHS KOJIOITHOTO

PO3YUHY.
3auIinTe BUTOTOBJIEHUN PO3YMH AJISI HACTYITHOTO JOC-
aimy.
Kapronaauuii KpoxMajb 30BHI CXOMKHUN

Ha IIIeHUYHe OOpOmIHO. Moro MoskHa Bizpis-
HUTHU Bim OOopoIllHA B TaKUU cIIoci6: mpu pos-

LlikaBo 3HaTh TUPaHHI KPOXMaJII0 HaJbI[IMU BiluyBaeTbCcA

Kpoxmains, MOCKPUIIYBAHHA BHACJIZOK B3aEMHOIO TepPTA

pobyruit oTO 3epeH.

18 KapTOILL, IIpu marpiBamHi KpoxmaJjb He IIJIaBUTHCA, a

Ha3uBaIwOThb

N — PO3KJIaTae€ThCA.

6OPOTITHOM. Pozumn tiomy mae 3 KpoxmajieM XapaKTepHe
cuHe 3a0apBiieHHA (MaJ. 97), AKe Opu HarpiBaH-
Hi 10 100 °C 3HMKaE, a IPU OXOJOMMKEHHI 3’ AB-
JIETHCS 3HOBY.
po:?q& .

Man. 97. 2 J b

BusaBneHHs —

Kpoxmanio:

a — B iioro

BOAHOMY -,

PO3UMHI; a:fsl

6 — y xni6i; ”,

B — y KapToni a
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NABOPATOPHUW AOCHIA N2 15
B3aemogis Kpoxmasnto 3 Hogom

o 0XO0JIOKeHOTr0 PO3UYMHY KPOXMAaJIl0, IIPUTOTOBJIE-
HOT'O B IIOIIEPEJHBOMY HOCJifi, HomaiTe KpPaIJio HOZHOI
HACTOAHKM i1 3adiKcyliTe MOSABYy XapaKTepHOro 3abaps-
JIEHHA.

HarpitiTe piguay B npo06ipiii 1o kuminaa. Yu sMiHuBCs
KOJIip po3unHy?

Oxomonites BmicT npobipku. Illo criocrepiraere?

Ha Bigminy Bix po3uwmHiB rirtokos3u i caxaposu
B PO3UYMHI KPOXMAaJi0 HE PO3UYMHAETHCSI OCal
kynpyMm(II) rizpoxcuny.

Kpoxmans mo6yBaoTh ¥ IPOMUCIOBOCTI mepe-
Ba'KHO 3 Kapromai ¥ Kyrypyzasu. CupoBuHY
HOAPiOHIOIOTE, 00POOJAITE XOJOTHOIO BOIOIO,
IOTiM 3epHa KPOXMaJi0 BiJOKPEMJIIOIOTH Bif
piauHM BigcTOIOBaHHAM a00 eHTPUPYTyBAHHIM.

Kpoxmans — BaKJIMBUN XapuyoBUII HIPOIYKT.
Horo monaioTs y BapeHy KoBOacy, iHIII BUpPOOH.
ITr0 peuoBUHY TaKOK BUKOPUCTOBYIOTH ITPU BUTO-
TOBJIEHHI malepy, TeKCTUJI0, AJeIKUX IJIacTMAac,
KJIeiB, BiTaMiHiB, y ZOMAIIIHbOMY TI'OCIIOapPCTBi.
Kpim mporo, KpoxmaJsb € CUPOBHUHOIO AJIA T00Y-
BaHHA TJIIOKO3UW, €TUJIOBOTO CHUPTY, IUIiIePUHY,
JUMOHHOI KVCJIOTH.

ITenromosa Ienarono3a. Ile — HalimomupeHiINi ByTJIeBO

(CeH105),, y pocauHHOMY cBiTi. Ilesro03a BUKOHYE POJb
«OymiBesbHOTO» MAaTepiajdy B POCIMHAX; BOHA
YTBOPIOE OOOJOHKM POCJIMHHUX KJITHH (iHIIa
Ha3Ba PEUYOBMHU — KJITKOBUHA).

Ilentonosa wmicTtuTbca B 0aBOBHi, JbOHI
(mau. 98), oueperi, iHImMUX pocamHax, GpyKTax,
oBouax. BoHa € Tako:k y OOpOIIHi, Kpymax.

Yucra 1mMesr0103a — TBEP/ia BOJOKHUCTA PEYo-
BHHA 0iJ10r0 KOJILOPY, HEPO3UNHHA Y BOJI I opra-
HivHMX po3umHHUKAaX. Ha BimMiHy Big KpoxMaJio
IeJII0JI03a He 3MiHIOE 3a0apBIEHHS POSUMHY HOIY.
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Llenionosa
S A
iy
Man. 98. f\i \V
Bmict - ||' = I
Lenao3u anvHa 6aBOBHa JIbOH
Ssoﬁﬁzg 50% 95—98 % 80—90 %

Y mpuUpOmHMX YMOBaX IIEJI0JI03a TOCTYIIOBO
poskiaamaeTbesa. Lleit mportec BimbyBaeTbcs 3a
yuacTio Mikpooprauismis. KinimeBi mpoaykTu
TepeTBOPEHHA — BYTIJIEKUCJUH Tas3 i Boja, a 3a
BiZcyTHOCTi moBiTpa (HampukJgajn, Ha [IHI
BOJIO¥M) 3aMiCTBh BYTJIEKUCJIOTO ra3y YTBOPIOETh-
CcsA MeTaH.

st BUPOOHUIITBA I[EJIOJO3W BUKOPUCTO-
BYIOTH JepeBUHY, AedAKi pocauHu. CHUPOBUHY
mOoApPiOHIOIOTH, AOAAIOTh TNPW HArpiBaHHI W 3a
HEBHCOKOT'0 THUCKY PO3UMHU Pi3HUX peareHTiB
IJIS BUJYUYEHHS DOMIMIOK. SaJUINOK, M0 ABJAE
co000 YHCTY IeJII0JI03Y, BUCYIITYIOTh.

ITamip, kapToH, Pi3HOMAHITHI TKAHWHU, BOJIOK-
Ha, JIaKU, eMaJi, JedAKi miactMmacu, mejaodan —

LiikaBo 3HaTH . .
yce Iie BUPOOJIAIOTD i3 Ie/I10JI031 Ta il IMOXigHMX.

IMesromnosa, .
pocouera [Menr0103y BUKOPUCTOBYIOTh Y BUPOOHUIITBI Ges-
KUCJIOTOIO IUMHOTO IIOPOXY, alleTaTHOT'O IIIOBKY.

1 BucyIena, BosiokHa i3 1mesoJiosu MamThL 0araTo IiHHUX
JIETKO AKocTeil. Bouu wmimui, rirpockomiuni, iX Jerko
PO3CHIIAETECA dapoysaTu. BogHouac 11i BOJIOKHA MalOTh HELOC-

B IIOPOIHOK. TaTHIO eJIaCTUUHICTb, IOraHo 30epiraoTs (Gopmy,

ropmoui, py#WHyOThcA Mikpoopra"ismamu. Ili
HEeJ0JIiKM yCYyBaiOThb, O0POOJISAIOUN TKAHWUHU Pis-
HUMU PeYOBUHAMU.

llanip — oAMH i3 HalBaXk/IUBILLMX MaTepiasiB Ha
OCHOBI Lje/110/1031. be3 Hboro HeMOXK/IMBO YSIBUTH
Hawe »xutT4. Manip 6yno BuHangeHo B Kutaiy Il cT.
0 H. e. Moro BMpo6asian cno4atky 3 6GaBOBHM,
6amMbyKa, a B cepefHi BIKW — TaKOXK i3 raHyip’s.
Y XVIlI ct. gna uboro no4vasan BUKOPUCTOBYBaTHU
AepeBuHy.
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HuHi npomucnosicTb BurNyckae 6arato BuAIB
nanepy — ra3eTHui, gas1 NUCbMa, NakyBasbHUI
Towo. PinbTpyBanbHUI Nanip — LUe Maxe Y1ucTa
uesnoso3sa.

BUCHOBKMH

Kpoxmauns i 1esro103a — BYIJIeBOIH, SIKi € IPU-
poaHuMu mnoJiMepamu. BoHH MalTh OTHAKOBY
ximiuny dopmyay (CgH;¢05), (3HaueHHA n niaa
1[eJII0JIO3H OibImi).

Kpoxmaap HAKOMUYYETHCA B KAPTOILTIi, HaciHHI
3JIaKiB, IHIIMX pocauHAX. 3 BOAOI0 IS CHOJYKA
YTBOpIOE KoJoimHMii po3uuH. Kpoxmamas BUKOpH-
CTOBYIOTh Y XapP4OBiii IPOMUCJIIOBOCTi, a TAKOXK K
CHPOBUHY JJI1 BUPOOHUI[TBA CIUPTY, IIIOKO3H.

IMexrom03a — TOJOBHA CKJIAJA0Ba YaCTHHA POC-
auH. Ile 6ina BoToOKHNCTa PeYOBHHA, HEPOIUNHHA
y Bomi. Ilearo103y 3aCTOCOBYIOTH Y BHPOOHMIITBI
namepy, KapToOHY, BOJIOKHHCTHX MaTepiaJjiB, HATY-
PaJbHUX TKAHUH.

2

233. YoMy KpoxMasb i Lentoao3y Ha3uBaloTb NPUPOAHMMU nofiMepamn?
MopiBHANTE CKNag MONEKYN LMX BYreBOAIB.
234, K pO3PI3HMUTU NMOPOLLKK KPOXMAIO i LIENONI03N?
235. CKnagiTb PiBHAHHA peaKuii:
a) ropiHHS Lenonosu;
6) TepMiYHOro po3Knaay uentonosun (§ 18, man. 42).
236. 064MCcNiTb Macy Kpoxmarto, Lo YTBOPUBCS B pe3ysbTaTi GOTOCUHTESY,
SKLLO POCAMHN BUAINUAN 8 T KUCHIO.

JOMALLHIN EKCMEPUMEHT
BusiBneHHs1 KpoXMasnio B Xap4oBuX npoAayKTax

1. BusiBNeHHS KpOXMasko B Kpyrnax.
MpuroTynte No YamHin N10XKLi 60POLLIHA i3 3EPEH PUCY, MNLLIOHA, NLIEHU-
L, rpeYKmn, KBacosi abo ropoxy.
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/Posnoninin 60pOLLIHO OAHOMO BUay Ha ABi nopdii. 1o oaHiei nopuii 6)
pollHa AoAalTe Kpamn/itlo CNMPTOBOI HACTOSHKKM Mody, a 3 iHWOoi nopuii
NPUroTynTe KONOIAHUI PO3YUH | BUNPOOBYMTE NOro MOAHOIO HACTOSIHKOLO.

2. BusiBieHHs Kpoxmasto B iHLLUMX Xap40BUX MPOAYKTax.

Mpurotynte WMaTOYKM XNi60BYI0HHMX BMPOBIB, 3pi3n OBOYIB (CUPOI
Ta BapeHoi KapTonni, ToniHambypa) i GpyKTiB, HEBENUKI NOPLii ManoHe-
3y, OrypTy, NNaBfeHOro cupy ToLo. BunpobywTte NPoAyKTU Ha HasfBHICTb
Y HUX KPOXMaJito, BUKOPUCTaBLLM CMIMPTOBY HACTOSAHKY MOAY.

\CHOCTepe)KeHHﬂ i BACHOBKM 3aMuLLUiTb Y 30LLKT. /

33 Binku

Martepian naparpada gonomoxxe Bam:
» fisHaTUCA NPo GYHKLIT BINKIB Y XKUMBUX OpraHiamax;
» 3’AcyBaTtu cKnap GinKis;
» [0BigaTUCA Npo BAACTUBOCTI i MPaKTUYHE 3HaYEeHHS
GiNnKiB.

Y mpupoxi Hairoi IJaaHeTH € peyoBWHU, 0e3
AKUX iCHYBaHHSA JKUBUX OPraHidmiB Oyjo 6 He-
MoskJgIuBuUM. Ile — Oinku.

Bintku — BHCOKOMOJeKyIapHi' opraHiuHi cmoxykn, aki
BHKOHYIOTHh 0CO0/IUBi Oiosoriuni ¢yHKIII B SKMUBHX opra-
Hi3Max.

Bigomo 6Gararo 0Oinkis. Bomm spificHiooTs i
PeryamioTh OOMiH peYoBUH y KJIITHHAX, BOIHO-
yac CJHYryoUYd AJIA HUX «OymiBeJIbHUM» MaTe-
piamom. BinKkm pearymoTh Ha 3MiHY 30BHINTHBO-

! Tak HABWBAIOTH CIIOIYKH, MOJIEKY.IH AKIX CKIAJAI0ThCA 3 Jy2Ke BeJIH-
Koi KinbKocTi aTomiB. [{o HUX Hajie;xaTh, 30KpeMa, KpOXMaJjb, IeJII0JI03a,
moJieTnieH.
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TO CepemoBUINA, MPUCTOCOBYIOUUCH A0 HOBUX
yMoB. BoHU 3a0e3meuyioTh PYXOBY AiAJBHICTH
opraHismy, a AedAkKi (Tak 3BaHi OimKum-aHTHUTIIA)
3aXUIMAITh WOT0 Big uysKopimHmx Tia. VYci
ximiuni peakmii B KiaiTmHax BigOyBaroThCSa 3a
OesmmocepeaHbOI0 yuacTio 0iKiB-hepMeHTiB, AKi
BimirpatoTh poJsib KarasizatopiB. OTike, OinKum
BUKOHYIOTH B OpraHisMmi pisHi QyHKIIiI — eHep-
reTUYHy, OyAiBeIbHY, CHUTHAJIbHY, PYXOBY,
3aXUCHY, KaTaJiTUYHY.

B opramizmax TBapuH i JIOAUHW MiCTUThCS
OinpIme 6inKiB, HidK y pocinHax. BoHu BXOAATH
IO CKJIaOy M’ sI30BOI Ta HEPBOBOI TKAHUH, MIKipwH,
BOJIOCCS, HITTIB.

CunresyBatu 0iKu (AK i ByraeBonu) 6esmoce-
PeIHBbO 3 HEOPraHiuHMX PEUOBUH 3MATHI JIHIIe
pociuHM i geski 6akTepii. 3arajabHa cxeMa I[bOT0O
IIPOIIecy:

BYIMIEKUCNUM ra3 + BoJa + AesKi PO34YMHHI COfi SN
— BiNIKK + KMUCEHDb.

o oprauismiB TBapuH i JroguHYT OiJIKK HaIXO-
IATH i3 i3kefo. BoHU po3IenaooThea (hepMeHTa-
MU Ha aMiHOKHUCJIOTH, 3 AKUX YTBOPIOIOTHCA 1HIITL
0iJIKM, BJIACTUBI JaHOMY OpraHismy.

AmiHOoOKucsomu — TOXigHI KapOOHOBUX
KHCJOT, ¥ MOJIEKYyJIaX AKUX gedAki aromu I'igpo-
TeHy BYTJIEBOAHEBUX 3aJIUMIKIB 3aMimieHi Ha
rpynu atomiB —NH, (aminorpynu). fAxkmio amizo-
rpyma crojydyeHa 3 HAWOJMKUYMM 00 KapOoK-
cunbHOI rpynu atomMoM KapOoHy, TO cHoJykKa
HaJIeXKUTh O o-aMiHoKucJjaor. Hainpoctiiioro
CHOJIYKOIO ITHOT0 KJACY € aMiHOOIITOBA KHCJIOTA
NH,CH,COOH.

B ycix 6inkax micTaThCsa I’ATH OCHOBHUX eJie-
menTiB — Kap0oH (itoro macoBa 4acTKa CTAaHOBUTD
50—55 %), Oxcuren (21,5—23,5 %), HiTporeu
(15—17 %), Tigporeu (6,5—7,3 %), Cynabdhyp
(0,3—2,5 %), a Tarko:k HeBesquKi KinmbKocTi Poc-
dopy, Moxny, ®epymy, iHIITHX eleMeHTiB.

Binky maroTh BUCOKI 3HAUEHHA MOJIEKYJIAP-
HHIX Mac — BiJ IeCATKiB TUCAY 0 KiIbKOX MiJb-
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oniB. Ximiuai Gopmynm mmx CHOIYK OyKe
CKJIagHi.

Kosxunii 6110k BigpisHseThbCs Bifg iHIIIMX Habo-
POM aMiHOKHCJIOTHMX 3aJIUINKiB, IX mOCIimoB-
HIiCTIO B MOJIEKYJIi, IIPOCTOPOBOIO OYIOBOIO MOJIe-
KyJI, a TaKOK OiooriuHuMY QYHKI[IIMH.

YHikaabHiCTh 6iTKiB 3yMOBJIeHa IXHBOIO GyIO-
BOIO, TKOI He Ma€ JKOHAa 3 BUBUYEHUX BAMU CIIOJIYK.
Ilepiiuii BaroMmuii BHECOK y AOCTiMKeHHA OiIKiB
3pobuB Himernbkuit yuenuii E.-I'. ®imep. Bim
IOBiB, IO ixXHi MoJIeKyJu mOOymoBaHi i3 3a-
JUINKIB MOJIEKYJ O.-aMiHOKMCJIOT, AKi CIIOJTy4YeHi
rpynaMu aToMiB —?—ITT— (menTugHUMY TPyTIAMU).

BaactuBocti. Binku He MaioTh TeMIepaTyp
miaaBaeHHsa i KumidHa. Ilig wac mHarpiBamHSA
OiJIKa pyHHYEThCSA MOro CKJIaaHa 0ymoBa, BHACI-
JIOK 4YOro BiH BTpayae 3IaTHICTb BUKOHYBaTHU
biosoriumi ¢GyukKIiii. OgHaK XapuoBi OPOOYKTH
Imicjsag TaKoro IIepeTBOPeHHs OiJakiB Jermie
3aCBOIOIOTHCA OPraHi3MOM — AeuHA ab0 3BapeHe
ANIe MOPiBHAHO i3 CUPUM, KMCJIe MOJIOKO IIOPiB-
HSAHO 31 CBLsKUM.

IIpu cunpHOMY HarpiBaHHiI OGiJIKKM TEeMHiOTH i
MOYMHAIOTH PO3KJANATUCS, TOIIUPIOIOYN 3arax
TaJIeHOoro IIip’d.

Hesaxi OiIKY POSUNHAIOTHCA Y BO/L 3 YTBOPEHHAM
KOJIOITHUX PO3UUHIB.

IIpu momaBamuHi 40 pPosumHY OiJIKa KOHIIEHT-
pOBaHUX PO3YMHIB KUCJOT, JYTiB, coseit Kympy-
my(II), IInromOymy(II) Ta iHImMIUX <«BaKKUX»
MeTaJiuyHUX eJeMEeHTiB, a TaKOK OpTraHiuHUX
POBUYMHHUKIB (HAIIPUKJAJL, €TUJIOBOTO CIUPTY)
BiZI0OyBaeThCs OocamsKeHHA OiIKa.

LlikaBo 3HaTH IIpakTnuHe 3HaYeHHs. BiIKu € HallBaKJIUBi-
Ho6osa UM CKJIAZHUKOM HAIIIOTO XapuyBaHHA i pallioHy
norpeba TBapMH. IX IiHHiCTH BUBHAUAETHhCA HaABHIiC-
i?opogggl TIO B MOJIeKyJiaX OinKiB ¢parMeHTiB MOJEKYJ
BﬁiaJIRaX neBHUX (HesaminHux) amimokuciaor. Hecraua
CTAHOBATH 0inkiB y IsKi HeraTMBHO BIJIMBA€ Ha OPraHisM,
V CepeIHBOMY CIpUUYMHSAE AeAKi XBopoOu. Y TBAPDUHHUIITBI i
100—110r. NTaxXiBHUIITBI 3 METOI0 IIiABUINMEHHS XapuyOBOI
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Eminb-fepmaH ®iwep
(1852—1919)

Himeubkunit Ximik i 6ioximiK, akagemik bepnin-
CbKOI aKagemii Hayk. [ocnigKyBaB 6iflku Ta npo-
AYKTH iX po3LyernieHHs. BuB4YaB fito pepMeHTiIB
Ha pi3Hi crionykn. Po3pobuB kiacudikalito
Byrn1€BogiB i metogm ix cuHTe3y. 3po6uB 3Ha4-
HWUI BHECOK Yy PO3BUTOK cTepeoximii. IMm’am
diwepa Ha3BaHO BigKPUTY BYEHUM peaKLilo B
opraHiqHin Ximii, cnocié 306pa*keHHs1 CTPYKTyp-
Hux ¢opmyn monekyn. Jlaypeatr HobeniBCbKoi
npewmii (1902).

I[IHHOCTi KOPMiB iX 36arayyioTh IITYYHUMHU OiJ-
KaMu, BUPOOJEHIMHU 3a JOIOMOTOI0 MiKp0o0ioJjo-
TiuHOTO CUHTE3Y.

PeuvoBunm # maTepianm, OCHOBY SIKVUX CTaHOB-
JAaTh OiMKM, MaloTh INTHPOKE 3acCTOCYyBaHHAI.
Cepen HIX — BOBHA, IIIOBK, IIKipa, XyTpa, KJjei,
JKeJIJaATUH TOIMO. ¥ CyYacHi IpajbHiI IMOPOIIKU
IomalmTh 0iomobaBKU — (pepMeHTH, AKi KaTaJri-
3YIOTh po3naj OiJIKOBUX 3a0pyAHEHB OiTHU3HU Ta
onAry. Biku BUKOPUCTOBYIOTh i B MEIUITUHI.

BUCHOBKMH

Bijku — BUCOKOMOJIEKYJISIPHI OpraHiuHi cmoJury-
KU, 9Ki BUKOHYIOTh 0C00IHBi 0ioJoriuni (hyHKIIT B
JKMBHMX OpraHizMax. IXHi MoJeKymn ckaamamThCA
i3 3aJMIIKIB O.-aMiHOKMCJIOT, SIKi CIIOJIydYeHi Iem-
rugHumMu rpynavmu —CO—NH-—.

Binkwu 31iiicHIOIOTH i peryJooTs 0O0MiH pe4OBUH
Y KJIITHHAX, a TaKOK CIYTYIOTh «OymiBeJIbHUM»
MaTepiajom aJd JKUBUX opraHizmis. IIpu morpan-
JISTHHI 3 1’Kel0 B OpraHisM JIOMUHU a00 TBAPUHU
O0iJIKM PO3IIEILTIOIThC hepMeHTaMHu Ha aMiHOKHUC-
JOTH, 3 AKMX YTBOPIOIOTHCS iHIII 0iTKM, BJIaCTUBI
JaHOMY OpraHizmy.
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Marepianu 3 6iIKOBOI0 OCHOBOIO IIMPOKO BHKO-
PUCTOBYIOTH Y HOBCSAKJAEHHOMY SKHTTi.

237.4Ki cnonyku HasuBaloTb GinkaMn? AKi GYHKLUIT BOHU BUKOHYIOTb Y
MBUX OpraHiamax?

238. OxapaKTepuaymnTe AKiCHMM cKknapg 6inKiB.

239. K noBoaATbCs GINKW MPU HarpiBaHHi, JOJaBaHHI PO34YMHIB JEAKUX
HEOPraHiYHMX CNonyK?

240. YoMy 6inKOBY XKy HE MOXHa 3aMiHUTK iKeto, B AKi nepeBaxaloTb
*npu abo Byrnesoan?

241. MacoBa 4acTKa 6inKiB y UCTi WNKHaTy cTaHOBUTL 2,3 %, a cepeaHs
MacoBa 4YacTka HitporeHy B 6inkax — 16 %. Alka maca HitporeHy
MiCTUTbCS B 1 KI wnuHarty?

242, Tligrotynte 3a matepianamu 3 iHTepHeTy abo iHWWX gxxepen iHbopma-
LT NOBiAOMNEHHS NPO CMOAYKK, SKi HA3MBaAOTb HE3aMiIHHUMMK aMiHO-
KUCNoTaMu.

\

ANS AONUTIINBKX
CTpyKTypa GinKiB

PO3pi3HA0Tb HYOTUPK TUMK CTPYKTYpH BinKa.

lepBuHHa CTpyKTypa 6inKa — LUe naHutor 3 atomiB Kap6oHy 1
HiTporeHy i3 4iTKO BWM3HAYE€HOK MOCAIAOBHICTIO aMiHOKMUCAOTHMUX
3a/1LWKIiB:

HQN—?H—%)—I}I—CIIH—C”)—ll\l—CIIH—%)—...—I}I—CIH—COOH.
R, OH R, OH Ry O H R,
Y HaBefeHin dopmyni nitepamn R i3 pi3HUMU iHOEKCAMM MO3HaYeHi
BYI1EBOAHEBI Ta iHLWI 3aNMULLKM.

BtopuHHa cTpyKTypa 6i/iIka — neBHa npocTopoBa dopma (34e6inbluo-
ro cnipanb), AKoi HabyBa€ NaHLor.

TpeTuHHa cTpyKTypa 6i/lka YTBOPIOETLCA BHACNIAOK 3ropTaHHs cnipa-
Ni NaHutora B 6inbll KOMNaKTHY GopMmy (rnobyny).

YeTBEpPTHHHA CTPYKTYpPa Bi/Ika € CUCTEMOIO Ay¥e cKnagHoi dopmu. Y
Hi% 06’eaHaHOo ABi abo Ginblue rnobyn. YTBOPIOETLCH EANHUIA KOMMEKC,
KNI BUKOHYE NEBHY QYHKLLIIO B YXMBOMY OpraHi3mi. HeTBEPTUHHY CTPYK-
TYpY MatoTb TilbKKW A€sKi BiNKK, HAaNpUKNaa remorno6iH — MOro MoseKy-
la MiCTUTb YOTUPK OBy, /
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MPAKTUYHA POBOTA N2 4

BuaBneHHs opraHiYyHUX CNOayK
y Xap4yoBuX NpoAyKTax

VY Bamiomy po3mopAIKeHHI — po30aBIeHn CiK JUMOHA,
MOJIOKO, 3epHa pucy (um iHmmIol Kpymu) abo MaKapOHHI
BUPOOM, a TAKOXK XapyuoBa COJAa, KOHIIEHTPOBAHUN PO3UMH
couti @epymy(III) a6o Kynpymy(II), eTnsoBuii cnupr, cmup-
TOBA HACTOSHKA MOy, YHiBepcaJbHI iIHANKATOPHI HaIipILi.

Aocnig 1
BusiBNeHHA opraHiYyHMX KMCOT

HanwuiiTe B ogHy mpoOipKy 2 MJ P0o30aBIEHOIO COKY
JIMMOHA, B iHIIIy — TaKMWI caMuil 06’€M MOJIOKa. 3a J0IIO-
MOTOIO HiNleTKM a00 CKJIAHOI MaJNuYKMN HAHECITh KPAaILIio
KOKHOI PiIVHY HaA yHiBepcaJbHUMN 1HAWUKATOPHUM IIami-
pens. Um 3minmioca s3abapBieHHA ingumkaropa? Ilpo
HaABHICTh AKUX WOHIB y piguHi (pigmHax) 11e cBigunTsh?

Y KoKHY IPOOipKY 3 PiAMHOI0 HACUIITE HEBEJINKY Kilb-
KicTh (Ha KiHUMKY IIIIATEJsA) IMOPOIINKY XapdoBOl COIM.
II1o cmocTepiraere?

AOoC/Ig 2
BusBneHHsa 6inkis

HaneciTh Ha mpeaMeTHe CKJO 3a JOIOMOIOI0 IIilleTKHU
4—5 Kparmesib MOJIOKA 1 JogaiiTe KiJIbKa Kpaleb KOHIIeH-
TpoBaHOTO po3umHy coai Pepymy(IIl), Kynpymy(II) a6o
etunoBoro cuupty. IIlo cmocrepiraere? Um BimOyJsocs
ocaI KeHHda 0iIKiB, AKI MicTHINCA B MOJIOIL?

aocnig 3
BuaBneHHsa KpoxmaJito
ITomicTiTh y mpobipry mpubausHo 1/4 daifHOI JOXKKU
Kpynu abo IIIMaTOYOK MAaKapOHHOT'O BUPOOY i momaiiTe
4—5 My Bogu. 3amajiTh COUPTIBKY UM CyXe MajJbHe 1 00e-
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pekHO HarpiBadTe BMicT mpobipku. TilbKu-HO cymirr
3aKUIUTh, IPUIINHITH, HarpiBaHHA.

Ilicna oxosomKeHHA CyMiIlli HaHeciTh Ha IIpeaMeTHe
CKJIO 3a JOIIOMOTOI0 HilmeTKW 4—5 Kpameab Jo00yTOro Ko-
JIOITHOTO PO3SYMHY i TogaiTe KPAILJI0 CIINPTOBOI HACTOSIH-
ku rtony. Ilo cmocrepiraere?

BukoHy0OUM KOMKHUUN JOCTiM, 3aITIOBHIONTE TAOJIHUITIO.

ITocaimoBHicTh mii | CroocrepeskeHHA BucHoBKu

Hocnio 1. ...

/ﬂ,ﬂﬂ AONMUTIINBKX \

BusiBNIEHHS INIOKO3U B Meay

[MIOKO3Y BUABASAIOTb Y Meay TaK. 3a peakLuieto po34yunHy coni Kynpy-
my(ll) 3 HagnMwKom nyry gobyeatotb Kynpym(ll) rigpokena. Motim 1 mn
CyMillli, WO MICTUTb LEW rigpokcua, aonatoTb A0 BOAHOIMO PO3YUHY
Meny n o6epeXHOo HarpiBatoTb. [1osiBa }OBTOro ocajy, SKMMU nocTyno-
BO MePEeTBOPIOETHCA HA YEPBOHWK, CBIAYUTb MPO HasIBHICTb Y Meay

QPOKOSVI. /

MpupoaHi Ta CUHTETUYHI
OpraHiyHi CNoONyKwu.
3axucT AoBKinng

Bif 3a06pyaAHEeHHS
OpraHi4YHUMU crnoslyKamu

Martepian naparpadga AoNoOMOXKe Bam:

» MOPIBHATU NPUPOAHI Ta CUHTETMYHI OpraHiyHi cro-
NYKH;
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» [OBigaTMCb NPO CTiMKI OpraHiyHi cnonykun-sabpya-
HlOBaYi, AKi 3aBAaloTb LUKOAM AOBKIAO i HKUBUM
opraHiamawm;

> MepeKoHaTUCh Y BaXJIMBOCTi OXOPOHW JOBKINAS Bif
WKIAMBUX OpraHiyHMX CroflyK NPOMMCIOBOro Noxo-
[KEHHS.

IIpupoaHi Ta CHHTETMYHI OPraHiuHi CIIoJyKu. Y
IPUPOJi TPATIIIAETHCA OaraTo OpraHivHNX CIOJIYK.
YacTuHa ix (IIepeBakKHO BYTJIEBOAHI) MiCTUTBHCS B
ropouymx KomajJwHax: HadTi, mpupogHOMY Ta
CYIIyTHiX razax — Ha()TOBOMY i ByriibHOMY. IHIITi
OpraHiuHi CIOJIYyKM, HacamIlepel OKCUTeHOBMIiCHI,
€ B :KUBUX oprauismax. [le — Kap60oHOBI KucaI0TH,
JKUpH, OiNKU, BYIJIEBOAU, BiTaMinm, pocamHHI
0apBHUKM, OaraTo iHIITMX PEYOBUH.

CHHTEeTUYHUMY OPraHiYHUMM CIOJYyKaMW Ha-
3UBAIOTh CHOJIYKM, SKUX HEMa€e B IIPUPOi; iX A0-
OyBalOTh 3a MOMOMOTOI0 XiMIiUHMX peakKIiiii Ha
3aBojlax i B Jaboparopiax. XiMmiuHa IIPOMUCIIO-
BicTh BUITyCKae 6araTo pPO3YMHHUKIB, MOJiMepiB,
CHUHTETHUYHIX BOJIOKOH, IIJIACTMAC, 3aC00iB 60POTH-
O0u 3i mMKigZHWKaMu i XBopoOaMu POCJIHH, JIaKiB,
apb. Yci 1mi pedoBuUHM Ta MaTepiaad MiCTATH
opraHiuHi cmojaykm abo CKJIaJalOThCA JIUIIE 3
HUX. [X BUDOGHUIITBO y CBiTi HEBIMHHO 3pOCTAE.

Opraniuni cmoaykm i goBkimna. Ilpu Bigmu-
paHHI JXWBUX OpPraHi3MiB OopraHiuHi peyoBWHU,
AKi MicTHUIMCA B HUX, 3a3HAIOTh OKMCHEHHA, PO3-
KJaay, iHIIUX IepeTBOPeHb, KiHIEBUMH IIPO-
OIYKTaMUu SAKUX € BYTJIEKUCJIHWH ras, Bojga, asoT
TOII[0. BaraTto CHHTETUYHUX OPTaHIUHUX CIOJYK
JIOCUTDH CTifKi 11 He PO3KJIANAIOTHCA B MPUPOSHUX
yMOBax IIPOTATOM TPUBAJIOrO yacy. Taki peuoBu-
HU BKPall HETaTWBHO BILJIMBAIOTH Ha YKWBi opra-
His3MM; iX TOTPANJAHHSA B HABKOJIUIIIHE CEpPeo-
BUIIlE, K IPABUJO0, 3aBJA€ HEIIOIIPABHOI IITKOAU.

3eMHa MOBEPXH4 i rigpocdepa 3a0pyIHIOIOTHCA
3aJIMIIIKaMH IoJiMepiB i miaacrmac (mana. 99),
HadrompoaykTiB. Bixg TOKcMYHMX oOpraHiuyHMX
PEYOBHMH ITPOMMCJIOBOTO ITOXO/KEeHHS II0TEPIIac
¢1opa i payHa 03ep i piuoK.
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Man. 99.

Piuka
3 Bigxogamu
nonimepiB
PeuoBmHM, 110 YTBOPIOIOTHCA IIPU 3TOPAHHI
moJriMepis abo MajJbHOIr0, 3a0PYAHIOIOTEL HOBITPA
(maz. 100), a rayioreHONMOXiTHI ByTrJIEBOOHIB pyii-
HYIOTh 3aXUCHUY o30HOBUH map. HasiTe He3HaU-
Hi KiJTBKOCTI meAKWX OPraHIUHUX CIIOJNYK, IO-
TPAIJIAIOUY B OPraHidM, HEraTMBHO BILJIMBAIOTH
Ha 3JJ0POB’fA, CIPUUUHAIOTH ajieprii, OTpyeHH,
cepiio3Hi 3aXBOPIOBAHHA.
Man. 100.
3a6pyaHeHHsA
noBiTpA Npun
cnantoBaHHi
opraHiyHuX
cnonyk
NPOMMUC/IOBOrO
MOXOAXKEHHS
Cepen NpPUUYMH HAAXOMKEHHS CUHTETUUHUX
OPraHIUHUX CIOJYK Yy HaBKOJIUIIIHE CepefoBU-
e — HeJOCKOHAJI TeXHOJIOTiuHi IIpoliecw Ha
xiMiuHUX migmpumeMcTBax, HecTada abo HeedeK-
TUBHICTH 3aXO/iB i3 IIepepoOKY Ta 3HEIITKO I KeH-
HA WX PEYOBUH, iX HEeHAJE)KHE BUKOPUCTAHHSA
Ta 36epiraHH4d.
IIpo6sema cTiikux opraHiyHUX 3a0pPyIHIOBA-
gig, [IIKigmmBi opraniuni cnosyku, SKi He 3a3Ha-
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IOTh XiMiYHMX TePeTBOPEHb y IPUPOAHUX yMO-
Bax a00 qyJKe IMMOBiIBHO pearyTh i3 peuoBUHAMU
IOBKiJaIA, HA3SMBAIOThL CTIMKMMM OpPraHiYHUMU
3abpyaHoBauaMu (CKOpOUYeHe MO3HAYEeHHSI —
CO3). [1o mux CIoJIyK 3apaxoBYIOTh XJI0POIIOXiTHL
BYTJIEBOAHIB (IPOAYKTU YACTKOBOTO a00 ITOBHOTO
3amimieHHsa atomiB I'imporeHy B MoJIeKyJaax
BYIJIEBOAHIB Ha aTroMu XJIOPY), OTPYTOXiMikaTu
ILJI51 CLIBCHKOTO TOCIOIAPCTBA, TIOKCUHY, (DypaHu,
Iesski OCHOBHiI Ta mOOiYHI HNPOAYKTH XiMiuHUX
BupooOHuITB. Crnncork CO3 mepioguyHO POIIIU-
PIOETHCA.

lpenapart 3i ckopoyeHoto Ha3Boto AAT Lie Kinb-
Ka AecCSTKIB POKiB TOMY LUMPOKO BUKOPUCTOBYBAJIN
npoTH KoMax-LWKigHWKIB. HUHI Lo pe4yoBuHy 3apa-
XxoBaHo Ao CO3; ii BUpo6HMLUTBO B 6araTtbox Kpai-
Hax 3a60poHeHO. Te, L0 crojlyKa € [ly)Ke CTilKOlo,
nigTBepmKyOTh AaHi BYEHUX MPO BUSIBAEHHS ii
cnigiB B AHTapKTUgi BHaclifgoK nepeHeceHHs pevo-
BUHM BiTpamMu Ta BOAOIO 3 PiBHUX KOHTUHEHTIB.

PosBunyTi KpaiHu KOOpPAMHYIOTH CBOI 3yCHJI-
Js, CUPAMOBaHI Ha IOJOJIAHHS HETaTUBHOTO
BrmBy CO3 Ha moBKimasa. ¥ 2001 p. Ha mixkHa-
poxHiii KoHbepeHIIii B CTOKroabMi 6y10 yXBaIeHO
KOHBEHIIiI0 IIPO CTifiKi opraniuni 3abpyaHioBauyi.
Kongenrnito mianucaau nouasn 150 kpain, y Tomy
yucJi i1 YKpaina. ¥ 1iboMy JOKYMeHTi mepeadoaue-
HO TPOBEIEHHA TaKUX 3aXO0/IiB:

e zamina CO3 immuMwm peuoBmMHaAMU, IO He
3aBIAIOTh MIKOAW KHUBUM OpraHiamMam, HaB-
KOJUINTHBOMY CEPEIOBUINY i1 3JaTHI AOCUTH
IMIBUAKO TIepeTBOPIOBATHCA Ha Oes3meuHi pe-
YOBUHU;

e 0o0Me)xkeHHsI a00 IPUINHEHHSI BUPOOHUIITBA Ta
Bukopuctaunua CO3;

e BunyueHHsa CO3 i3 mpoMumciiOBUX BUKHUZIB i
CTOKiB, BiIIIpalnbOBaHUX ra30BUX CYMiIlleit;

e IepepoOKa 3aJUINKiB paHille BUPOOJIEHUX
CO3 ra pisuux BigxomiB, AKi MicTaATh IIi peuo-
BuHU (Maja. 101).
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Man. 101.
BianpaBneHHs
3acrtapinux
oTpyTOXimiKaTiB
Ha nepepoo6Ky

Hesaxi CO3 MoKyTh OyTH KOMIOHEHTaMH 3aC0-
0iB «mo0yTOBOI Ximii». KoskHa JoquHa MOBUHHA
JOTPUMYBATUCA HPABUJI IIOBOAKEHHS 3 TAKUMU
xiMikaTamu; 11i IIpaBuJja BKa3aHO Ha YIIaKOBKAaX.
SaauinKy XiMikaTiB He MOKHA BUKHIATH OyIb-
Ie, MOTPiOHO J00pe iX 3aIIaKOBYBATH i 37aBaTH B
cIemiaJbHi IYHKTHU.

BUCHOBKMH

Cepen opraHiYHUX PEYOBHUH PO3Pi3HAIOTH HMPU-
POOHi Ta CHHTEeTHYHI PEYOBUHHU.

BaraTto CHHTEeTMYHHMX OPTaHiYHUX CIHOJYK 3aB-
JATh MIKOAH TOBKIiJIJII0, HETAaTHBHO BILIUBAIOTH
Ha KuBi opranizmu. Oco6IuBy HeOe3MeKy CTAHOB-
aATh CcTilKi opraniuni 3a6pyxuaroBaui (CO3).

Y Oararpox KpaiHax peaJji3yloThcsA 3axoau 3
JikBigamii a6o o0Me:keHHA BHUPOOHHMIITBA i BHKO-
pucranuaa CO3.

Hdy:xe BaKJIUBUM IJIA KOKHOIL JIIOMUHU € TOTPU-
MaHHS MIPaBUJI MOBOKEHHS 3 MOOyTOBUMU XiMiKa-
TaMHU.

?

243. 3HanaiTb B iHTEpHETI abo AO0BiAHMKaX BiJOMOCTI NPO OpraHiyHi KUCIOTH,
AKi TPanAsaTbCa B POC/IMHHOMY | TBApUHHOMY CBITi. CKnagitb Tabnaumuto,
B IKiM HaBeiTb Ha3BY KOXHOI KUCNOTHK Ta i MiCLIE3HAXOKEHHS.
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244.Y nepeniky CO3 € peyoBMHW, HA3BM SKMX [JOMOBHEHO TEPMiHAMM
«MecTruuma», «@yHriuma», «iHcekTuung». [isHanteca B iHTepHeETI abo
iHWKWX JKepenax iHpopMaLii Npo 3MICT KOXHOro TepMiHa.

245, OcTaHHIM YacoM y AesiKMX KpaiHax 3a60pPOHEHO BUIOTOBATH M BUKO-
pUCTOBYBaTU B TOPrOBEJIbHIM MepPEXKi NonieTuneHoBi naketu. Yomy,
Ha Bally AYMKY, Le cTanoca? YuM HanKpalle 3amMiHUTU Takui naky-
Ba/lbHWI MaTepian?

246. CKOpPUCTaBLLMCb iIHTEPHETOM, 3’ICYNTE, AKMX NpaBuKa NOTPIGHO AOTPU-
MyBaTUCS NpU 3aCTOCYBaHHI Ha NpucagnbHin AingHLUi XiMiYyHOro 3aco-
6y 019 60poTbOM 3i WKIAHMKAMW OBOYEBUX KyNbTyp.

247.Cnonyka, wo Hanexutb go CO3, yTBOopeHa TpbOMa eflieMeHTaMn —
Kap6oHom, TigporeHom i Xnopom. Aka ii dopmyna, AKWO Kifb-
KiCTb aTOMiB KOXHOro efleMeHTa B MOJIEKY/i CMONYKWU OJHAKOBa, a
MOfsipHa Maca CTaHoBUTbL 291 r/monb?
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po3aia

Y3araJbHeHHSA
3HAHB 3 XIMil

BuBuatpouu ximiro, Bu mepeKoOHAJUCd, IO MU
JKUBEMO y CBiTi peuyoBUH, KiJIbKiCTh AKX BU3HA-
YUTU HEMOKJINBO.

MarepiaJj 11b0ro po3aiay JOIOMOKE BaM CHCTe-
MaTH3yBaTH OTPUMAHI 3HAHHS IIOA0 KJaacudika-
1ii Ta OyI0BU PEeYOBUH, IX IIepeTBOpeHb. Bu 3Mo-
JKeTe Kpaillie 3po3yMiTH poJib XiMii Ta CyMisKHUX
HayK y Ii3HAHHI Ta 30epeskeHHi HaBKOJIUIITHBOTO
ceperoBUIIA.

baraTtomaHiTHICTb pe40BUH
| XIMIYHUX peaKuin

Matepian naparpada gonomoxke Bam:

» cucTeMatM3dyBaTM CBOi 3HAHHA 3 Knacudikauii
PEYOBMH;

> 3aKpinUTK yaBEHHS Npo OyaoBY MPOCTUX | CKNaa-
HUX PEYOBWH;

» y3arajnbHUTW MaTepian npo TUMKU XiMiYHUX peaKLii.

Kaacudikanisa peuoBun. Bu sHaere, 1110 peuo-
BUHU HOMLIAIOTH Ha IPOCTi Ta cKaagHi. KoxHa
IpocTa PeuYoBMHA YTBOPEHA ONHUM XiMiuHMM
eJeMeHTOM, a CKJajJHa pedoBHHa (abo ximiuHa
CIIOJIYKA) — IMOHAWMEeHIIIe IBOMA eJIeMeHTaMMU.
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3a HMBKOI0 XapaKTepPHUX BJIACTUBOCTEN cepes
TIPOCTUX PEUOBUH PO3Pi3HAIOTH METAJIU 1 HeMeTa-
au. ICHYIOTh TaKOMK IIPOCTI pedyoBUHM, AKi 3a
ONHUMH BJIACTUBOCTAMU HAraayIOTh METAaJN, a 3a
iHIMIUMY — HeMeTaJu.

P fIki BmacTMBOCTI, IO IpHUTAMaHHI MeTalIaM,
BUABJAE HeMeTas rpadgir?

Heski ereMeHTH yTBOPIOIOTH MO KiJbKa Ipoc-
TUX peduoBUH, 30KpeMa Okcuren — xKuceHb O, i
osoH O3, Kap6ou — rpadir, anmas (06uznsi peuo-
BUHU IT03HAuUawTh cuMBogoMm C), Pochop —
Oinmuit pochop, yepBoumit hochop (ximiuui dop-
myau — P, i P BiznmoBizno).

CrJagHi peuoOBUHUY IMOMLISIOTH HA HeOpTaHiuHi
Ta opraniuHi (cmosyku Kapbony).

Bawm Bimomi mafiBamkaImMBIiNIi Kjaacu HeopraHiu-
HUX CIIOJYK — OKCHUJUW, OCHOBU, KMCJIOTH, aM(}o-
TepHi rigpokcuau, coai. Ha KJaacum momiisioTh
TaKOX OpraHiuHi peuoBmHU. BaraTo CHOOJyK
HaJIE)KUTh IO KJIacy BYTIJIEBOTHIiB; cepex HUX —
MeTaH i 1oTo TOMOJIOTH, eTUJIEeH, aleTiieH. Era-
HOJI i TUTillepuH — OPeICTaBHUKU KJIacy COUPTiB,
OI[TOBa KMCJOTa — CIIOJYKa KJiacy KapOOHOBUX
KHCJIOT, IJII0K03a i caxaposa — BYTIJIEBOLU.

BaxkimuBumMuy KiacamMu OPraHiUYHUX CIIOJYK €
JKupH, OiKM. ¥ cTapuIiii mMKoJi BU Ai3HAETECh
PO OpPraHiuHi peYoOBMHM iHIINX KJACiB.

3Baskaouu Ha AKICHUN CKJIaJ OPTraHiuHUX
CIIOJIYK, PO3Pi3HAIOTH OKCUTE€HOBMiCcHi, HiTpore-
HOBMIicCHi, rajoreHoBMicHi Ta iHmIi cmoayku. o
OKCUTE€HOBMICHUX OPTaHIUHWX CIIOJIYK HaJe-
JKaTh, HAIIPUKJIA, CIUPTH, KapOOHOBI KMCJIOTH,
a 1o HiTPOreHOBMIiCHMX — aMiHOKHCJIOTH, OiIKH;
(cxema 4).

P HassiTh KJacu pedyoBUH, AKi 00’ ¢IHYIOTH
JIVIIIIE CIIOJIYKU, YTBOPEHi ABOMA eJleMeHTaMMU.

BymoBa peuoBumH. Bam Bimomo, mo mpocrti
PEUOBMHU CKJIALAIOTHCA 3 aTOMiB a00 MOJEKYJI.
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Cxema 4
Knacudikanis peuoBun

| PEYOBUHU |

/ \

| HeopraHiyHi opraHiyHi |

- HITPOr€HOBMICHI
NPOCTi B rneBo Hi
{ cnonyKVl

OKCVIFeHOBMICHI
MeTann

HemMeTanm

CHOﬂyKM

6|J'|KV|

> coni .
XVUPWU  gamiHoKmcnoTw

KWUCNOTH Byrnesoau

amdoTepHi OCHOBMU KapOOoHOBI
rigpoKCHaM OKCUAK KWUCNOTH

Aromuy OymoBy MaroTh rpadiT, aimas, CUIIIIii,
iHepTHi rasu, MeTaau, a MOJIEKYJIAPHY — BOJEHbB,
KHCeHb, 030H, 0i1uii hocdop, cipka ToII0.
Bynmosa ckyiagHUX peYOBUH PidHOMAHITHIIIA.
OcHOBHIi Ta am(poTepHi OKCUAM, OCHOBHU Ta COJIi €
MOHHUMU PeYOBMHAMHU, KUCJIOTHI oKcuam i
KUCJIOTU CKJIALAIOTHCA 3 MOJEKYJ, a CIOJYKU
meTaniuaux ememeHTiB 3 Kap6omom, HirTpore-
HOM, PocdopoM — 3 aTOMiB abo HOHIB.
BinbiricTs opraHiyHMX PEUOBUH Ma€ MOJIEKY-
JSpHY OYIOBY, a COJIi KapOOHOBUX KHCJIOT, AeIKi
HITPOTE€HOBMICHI CIIOJTYKY MiCTATH HOHMU.

P fixuMu 4YacTUHKAMN YTBOPEHI a30T, aproH,
rIinepuH, KaJjaiii 6pomin, kap6ou(IV) oxcum,
cuninin(IV) oxkcuna?

IcHyroTh peuoBUMHU (cepel HUX — UYEPBOHUN
docdop, momierusneH, mesrosaosa, 06iKM), MoJe-
KyJIu SKUX II00yZOoBaHI 3 0araThboxX THCSY OJHA-
KOBUX aTOMiB ab0 IrpyIl PisHUX aTOMiB, CIIOJyUe-
HUX MisK c00010 KOBaJIeHTHUM 3B’ A3KoM. Ile —
BUCOKOMOJIEKYJISIPHI PeYoBWMHU. SIKIMO rpynu
aTOMiB y TaKMWX MOJIEKYJIaX MAalOThb OZHAKOBY
OyIoBY (AK, HAOIPUKJIA, V HOJIieTHuJIeHi), TO CI0-
JIYKYy Ha3WBaIOTh MMOJiMEPOM.
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XimiuHnii 3B’ A30K y peyoBHHAX. By10BY peuo-
BUHHN BU3HAYA€ THUN XiMiuHOro 3B’A3KYy, AKUI
peasisyerbcs B Hili (cxema 5).

Cxema 5
XimiuyHMii 3B’ A30K Y pe4OBHHAX
| TUNKU XIMIYHOTO 3B’A3KY |
WOHHUI | |K03aneHTHm7|| | BOAHEBUM | | mMeTaniyHum
(NaCl, CrO, (MiX MoNlekynamu (UMHK,
K,CO3, H50, HF, Migb)

— - C,H50H,
I'IOJ'IﬂpHI/IVI>< HenonsipHWin ) CH5COOH)
(HBr, H,SO,4, CrO5, (N, C,
CH5COOH, CH,)  Og, PHy)

CH5COONa) <

VoHHN# 3B’A30K yTBOPIOETHCA MisK IIPOTH-
JIeXKHO 3apAKeHUMI HOHaMHU BHACIIZOK IXHBOI
€JIeKTPOCTAaTUYHOI B3aeMO/ii (B3a€MHOTO IIPUTS-
ranHs). Bin icHye B ocHOBHHX i am@oTepHUX
OKCHIaX, OCHOBAX, COJIAX.

KoBanenTuuii 3B’ 130K BUHUKAE MijK aToMaMu
i 9Yac yTBOPEHHSA CIIJIBHUX €JeKTPOHHUX Iap.
3B’A30K IILOT0 TUITY HAABHUMN ¥ OyOb-AKil MoJIe-
KyJi, a TakoX y ckJaagHux tomax (OH, CO%,
PO}, CH;COO™ romo).

KoBanenTuuii 3B a30K OyBae IOJAPHUM i
HemoJiApHUM. IlonApHUNA 3B’s80K peasidyeThcs
MiK aToMaMu eJIEMEHTIiB i3 pidHOI0 eJJeKTpoHera-
TUBHICTIO, a HENOJAPHUN — MiK OJHAKOBUMU
aromMamMu abo aToMaMu eJIeMEHTiB 3 OJHAKOBOIO
eJIEKTPOHEeraTUBHICTIO.

B ocHoBax, a TaK0K COJIAX, YTBOPEHUX AK MiHi-
MyM TPbOMAa eJIeMeHTaMU, HalMEeHIIII JYaCTUHKU
pevoBuH 3’emHaHi XiMiuHMMHN 3B’SI3KaMH IBOX
tuniB. Harpi#i rigporkcmz, KaabIiii cyabdar
MiCTAThL HoHHI 3B’ a3Kky (Mixk omamu Na' i OH,
Ca®" i SO}) i KoBaseHTHi 3B’A3KHU (Mix aToMamMu
Oxcureny ta I'izporenmy B rigpokcupm-ioHi, Mimx
aromoM Cyinbdypy it aromamu OKCUTE€HY B CYJIb-
dar-ioni).
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Heo06ximHOI0 yMOBOIO 1JIs1 YTBOPEHHS BOJHEBUX
3B’A3KiB € HAABHICTH ¥ MOJIEKYJIaX PEUOBUHU aTO-
miB I'izporeny, crmoayueHux 3 aromamu Piyopy,
Oxcureny, HiTporeny — eJjieMeHTIiB i3 BHCOKOIO
esJleKTpoHeraTuBHicTiO. IluM TuoM 3B’A3KY cIIO-
JYYaloThCA AK OJHAKOBI MOJIEKYJIU, Tak i pisHi
(HamrpuKJIag, MOJEKYJU BOAW i COUPTY, BOAU
i omroBoi Kucisoru). OTKe, BOAHEBI 3B’A3KU
iCHYIOTH He JIUIIe B PeYOBUHAX, a 1 Y BOZHUX PO3-
yyHAX. ¥ CTapIIWX KJjacax BU Ai3HAETECH, IO
TaKi 3B’A8KM BUHUKAIOTH Yy MOJEKYJIi Oinka;
BHACJIiIOK IIbOTO BOHA Ha0yBa€ MeBHOI (popMu.

P VraxiTs TN XiMidHOrO 3B’ A3KY B pEUOBUHAX
i3 TakuMMU HasBaMU: BojJa, JIITill OKCUZ, eTaH,
KUCEHb.

Y mMeTasiax peaizyeThCs MeTaJTiUHUH 3B’ A30K.
Bin 3ymoBieHUI HasABHICTIO B HUX €JEKTPOHIB,
3TaTHUX BIJILHO PyXaTHuCs B yChbOMY 00’eMi peyo-
BUHU.

Kaacudikamia ximiuaux peakiiii. Maii:ke Bci
PEYOBVMHU MOJKYTh 3a3HaBaTU XiMiuyHUX mepe-
TBOPEHb, AKi 3ajie’KaThb Bil IPUPOAN PEUYOBUH,
30BHIIITHiX YMOB, iHITINX YNHHUKIB.

Bawm Bimomo, 1110 XiMiuHi peakiii po3pisHAIOTh:
® 3a KiJBbKiCTIO Ta CKJIAOM peareHTiB i IPOaYyK-

TiB (peakilii cmoJiyyeHHsA, 3aMillleHHsS, PO3-

KJIaxy, oOMiHy);

e 3a TeryoBUM edeKToM (eK30TepMiUHi Ta eHI0-

TepMiuHi peakiii);

e 3a HampsaMoM Iepebiry (060poTHI it HE00OPOTHI
peakirii).

KpimMm TOoro, BHOKPEeMJIIOIOTE OKHCHO-BiTHOBHI
peakiiii (B TaKMX IIePeTBOPEHHSIX eJIeMeHTH,
HafgBHI B peareHTax, 3MiHIOIOTH CTYyIeHi OKUC-
HeHH:A), KaTaJiTuuHi peakIlii (y HUX BUKOpUC-
TOBYIOTH KaTaJjlisaTopu), peakIilii mosgimepusa-
Iii ToIro.

Peaxirii cronyueHHs BigOyBaOThCA MixK IIpoc-
TUMU PEeUYOBUHAMU, OKCUIAMU Pi3HUX THUIIIB, IIPU
YTBOPEHHI KpucTaJIOTiApaTiB.
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XimiuHi mepeTBOPEHHSA 3a yYacTi0 MeTaJtiB i
XJIOPUAHOI, po30aBJIeHOI cyIb(aTHOI, OITOBOI Ta
IeAKUX IHIMUX KUCJIOT, a TAKOMK PO3UUHIB coJie
HaJIe)KaTh 0 peakIliii 3aminieHHAa. BogHouac 11i
peaxiiii € OKMCHO-BiJHOBHUMH, OCKiJIBKY IIi yac
ix mepebiry 3MiHIOIOTHCS CTYII€HI OKMCHEHHS
€JIeMEeHTiB.

Peax1ii poskiaagy xapaKTepHi K I Heopra-
HIYHUX CHOJYK (TiAPOKCUIIB, OKCUTE€HOBMiCHUX
KUCJIOT, IeAKUX IXHiX coJieil), TaK i JJyig opraHiy-
HUX; IIi XiMiuHi mepeTBOpeHHA 34iMCHIOIOTH IPU
HarpiBaHHi.

P HanumriTs piBHAHHA peakIlil pO3KJIaay, B AKii
eJIeMeHTU 3MiHIOIOTH CTYIIeHI OKMCHEHHS.

Peaxkriii o6Miny Big0yBaroThCS B PO3UMHAX MidK
COJISMH i JIyraMu, KHCJIOTaMU a00 iHIIIMMU COJISA-
mu. [leAaki 3 HUX OTpUMAaJIV CIIeIliaJbHi Ha3BU.
Peakmia meliTpamnisaiii — 1e peakIis MizK ocHO-
BOIO i KMCJIOTOI0. 3a JOIIOMOT0I0 TaK 3BaAHUX AKic-
HUX peakIliii BUABJAIOTH IeBHI HOHU B PO3YUHI.

XimiuHi mepeTBOPEHHS PEYOBUH CYIIPOBOIIKY-
OThcA TenaoBuMu ederramu. EHgoTepmiuHi
peakirii BinOyBaioThCAa 3 IMOTJIMHAHHAM TEILIOTH
(cepen HMX — 0araTo peakiliii pos3KJany), a mifg
Yyac eK30TePMiUHIX PeaKIfiii TeIaIoTa BUIiIAEThCA
(1e peakIrii TOpiHHA IIPOCTUX i CKJIAIHUX PeUo-
BUH, PeaKirii Misk JyraMu i KucjoTamMu Ta iH.).

Ximiuni peakirii BigpisHAIOTHCA OTHA Bim 0mHOL
3a IMBUAKICTIO Iepediry. AKImo peakirii oOmiHy
MiK eJeKTpoJiTaMu B PO3UMHiI BigOyBarmThbCs
MHUTTEBO, PeakKIil ropiHHs pPidHUX PEUYOBUH —
IpPOTATOM II€EBHOTO dYacy, TO Oarato Ximiu-
HUX IIEPETBOPEHDb y IIPUPOIALI — HAA3BUYANHO
TOBJILHO.

BUCHOBKH

IcuyroTs pi3Hi KIacudikamnii pedoBuH. ¥ ci peyo-
BHHHU MOJIJIAIOTH HA MPOCTi ¥ cKaamHi (XimiuHi cmo-
JYKH), a TAKOK HA HEOPTraHiuHi Ta opraHiuHi.
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Cepen HeOpraHiYHHX CIIOJYK BUIIIAKTH TaKi
HaBaKJIUBIlIi KJIacH: OKCUIU, OCHOBHU, aMmdoTep-
Hi riIpoKcuau, KHCJIOTH, COJIi, a cepe; OpraHiYHUX
CIIOJIYK — BYTJIEBOJHi, CHUPTH, KAPOOHOBI KHCJIO-
TH, BYTJIEBOIU, SKUPH, O1IKH.

Y HeopraHiYHUX Ta OPraHiYHUX PeYOBHHAX pea-
Ji3y€eThCcsI HOHHMI, KOBAJEHTHU, BOJHEBUM 3B’ -
30K, a B MeTaJlaX — MeTaJidHHui 3B’ A30K.

Kaacudikamiro ximivanx peakiiii 3miiiCHIOIOTS,
3Ba’Kal04Yu Ha KiJIbKiCTh peareHTiB i mMpoayKTiB, X
CKJIAJ, HANIPSAMOK Tepeodiry, TemmaoBuii edekT, iHuri
0CO0JIMBOCTI.

?

248. AKi cnonykn Kap6oHy He 3apaxoBylOTb 10 OpraHiYHUX Crofyk?
249, 3HanaiTb BiANOBIAHICTD:

HasBa cronyku Knac cnionyk
1) niTin rigpokena; a) OCHOBM;
2) xpom(lll) riapoKkeua; 6) BYrneBoO/Hi;
3) eTaH; B) CNUPTH;
4) eTaHon, r) ampoTepHi
5) rnoKo3a; rigpoxkcunau;

I') ByrneBoau.
250. HeopraHiyHi CnoslyKn Koro Knacy:
a) NofdibHi 3a cKaaoMm, ane Pi3HATbCS 3a XiMIYHMMK BNacTMBOC-
TAMU;
6) noAibHi 3a XiMIYHUMKM BNACTUBOCTAMM, ane Pi3HATbLCA 3a CKa-
aom?
251. HasBiTb K1acu HeEOpPraHiYHMX CMOMYK, KOXHUI 3 AKMX 06’€QHYE Nulle
CMOJIYKM, YTBOPEHI TPbOMa efleMeHTaMu.
252. Hanuwite GopMynu KiNbKOX CMOJYK, KOXHa 3 AKUX yTBOPEHA YOTUPMa
XiMIYHUMK efleMeHTaMu.
253. dKMX CnonyK, Ha Ballly AYMKY, iCHye 6inblie — OKCWUAIB 4K CONen?
BignoBiab aprymeHTymnTe.
254, 3HanaiTb BiANOBIAHICTD:

HasBa pe4yoBuHU bynoBa
1) cipKa; a) MoHHa;
2) HEOH; 6) MONEKYNSApHa;
3) NeHTaH; B) aTOMHa.
4) 6apin 6pomia;
5) caxaposa;
6) KanbLin rigpokcua;
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255. 3ictaBTe 6yAOBY i XiMiYHMI 3B’A30K y TaKMX Napax CMonyK:
a) rigporeH cynbdig, HaTpin cynbdia;
6) Kanin rigpoKcua, Kanin noaua;
B) OLTOBa KUC/IOTA, Kanblin auerar;
) ETEH, ETUH.
256. AKi TMnM XiMiYHOro 3B’a3Ky peani3ytoTbCs B TAKMX PEYOBUHAX:
a) depym(lll) optodocdar; B) MarHin rigpokecua;
6) Kap6oH(IV) cynbdin; r) eTMNOBUIK CANPT?
257. YKaxiTb TUNK Ta 0COBNMBOCTI Nepebiry Takmx peakLin:
a) B3aEMOJia KanbLii Kap6oHaTy 3 HITPaTHOK KMUCOTOLO;
6) B3aEMO/isl CBUHLIIO 3 PO34YUHOM Kanin rigpokcuay;
B) NEPETBOPEHHS ETUIEHY Ha NONIETUNEH;
) NepeTBOPEHHS LeN0N03K Ha BYreLb i BOASHY Napy.
CKnapgitb BignoBigHI XiMiYHi PIBHSAHHSA.
258. MNepeTBopiTb CXEMU OKMCHO-BIIHOBHMUX peaKLii Ha XiMiYHi piBHAHHS
3a JONOMOro METOAY €NEKTPOHHOIO BanaHcy:
a) HyS + 0, 55 S0, + H,0;
6) S + HNOg3 (KoHU.) - H,SO, + N02T + H,0;
B) Al + HNO3 (p036.) — AI(NO3); + N20T + H,0.

B3aemMo3B’'A3KuU
Mi}X pe4oBMHaMM
Ta iX B3aEMOMNEPETBOPEHHSA

Matepian naparpada gonomoxxke Bam:

» 3aKpiNUTW 3HAHHS MPO MEepeTBOPEHHS MPOCTUX
PEYOBUH Ha XiMiYHi CMONYKW;

» y3aranbHUTU MaTepian Npo B3aEMOMNEPETBOPEHHS
CKa4HMX PEHOBMH.

XimiuHi mepeTBOpeHHS 3a YYacTIO MeTaJiB.
Bam Bimomo, mo merasiu 34aTHiI B3aEMOIiATH 3
HeMeTaJlaM1, KUCJIOTaMU, PO3UYMHAMU COJIEH, a
nedaKi — m1e u 3 JrjyraMmu, BOJOIO.

ITpogyxkTamMu OGinbImocTi peakIiiiii merasiB 3
HeMeTaJIaMU € COJIi

2Fe + 3Cl, £ 2FeCl,,
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a AKIIIO 3 METaJIOM pearye€ KMCeHb, TO YTBOPIOETH-
CdA OKCHUn:

2Ca + 0, < 2CaO0.

Maiiske Bci MmeTai BBAEMOMIIOTH i3 KMCJIOTaMU.
Taxki peaxiiii 3a ygyacTio XJIOpUAHOI, po3baBIeHOL
cyab(aTHoi, OITOBOI KHCJIOT BigOyBalOThCA 3
YTBOPEHHAM COJIeH 1 BUIiIeHHAM BOJHIO:

Fe + 2HC] = FeCl, + H,T.!

ITacuBui meranu, AKi mepebyBamOTh y PALY
aKTMBHOCTI CIIpaBa BiJi BOAHIO, He pearyiTh i3
Ha3BaHUMU KMUCJIOTAMU.

Meranu B3aeMOIiIOTH i3 pPO3UMHAMU COJIEH;
OPOAYKTH TaKOTO IIePEeTBOPEHHA — iHIIi MeraJ i
cinb. Peakiiia BimOyBaeThbcs, AKIMO MeTaJi-pea-
TeHT aKTUBHIINIUNA 3a MeTaJ, IO € OYiKyBaHUM
IIPOYKTOM:

Mg + 2AgNO; = 2Ag! + Mg(NOy),.

SARIMO MeTas IMOXOAUTH BiJ ejgeMeHTa, IO
yTBOpioe amdoTrepHi crmonyku (OKCHUJI, TiIpOK-
CHUI), TO BiH BBA€MOJIi€ 3 JIyTOM:

CnJaeJleHHs T
’

Pb + 2KOH = K,PbO, + H,
Pb + 2KOH (magnumiox) + 2H,0 =
= K,[Pb(OH),] + H,T.
HaitakTuBHint meranu (JIy:KHi, JTy:KHO3EeMeEJb-
Hi) pearyioTh 3 BOJOIO:
Ba + 2H,0 = Ba(OH), + H, .

XimiuHi MepeTBOPEHH 32 YUYACTIO HEMETAJIiB.
Hemeranu MOKYTh B3aEMOIiATH He JIUIIIE 3 MeTa-
JaMHu, a ¥ OAUH 3 OJHUIM:

2P + 5F, < 2PF,.

Cepen BaKJIMBUX peakIlili HeMeTaaiB 3i
CKJIAAHUMM PEUOBMHAMHU — pPeakIlii 3a yJacTio

!V miii peakirii, Ha BimMiny Bif peakii 3asiza 3 XJI0pOM, YTBOPIOETLCA
cine FeCl,, a e FeCly, ockinbku itonu H', HasiBHI B XI0pUAHi#i KUCIOTI, —
cJIabK1il OKMCHUK, a XJop Cl, — cuJIbHUI OKUCHUK.
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KHCHIO, IKi YaCTO CYIPOBOMYKYIOTHCA TOPiHHAM
pEeYOBUH:

SiH, + 20, < Si0, + 2H,0.

Taki mepeTBOpeHHSA XapaKTepHi AJA 6araTbox
OpPraHiUYHUX CIOJYK — BYIJIEBOOHIB, CHOHPTIiB,
JKUPIiB:

C;H, + 50, < 3CO, + 4H,0.

XimiuHi IepeTBOpeHHs, B AKUX 0ePyTh y4acTh
a00 YTBOPIOIOTHCA MPOCTI PEUYOBUHU, € OKUCHO-
BiTHOBHUMU PeaKIiAMU, aJKe CTYIiHb OKMCHEH-
HA eJleMeHTa B IIPOCTifl peYOBWHiI AOPiBHIOE
HYJII0, a B HOTO CIOJIYIIi Mae momaTHe abo Big em-
He 3HAUEHHA.

P CxnamgiTh piBHAHHS peaKIliif cipku 3 KHUCHeM
Ta adioMiHieM. OKMCHIKOM UM BiJHOBHUKOM €
cipxa B KOXHOMY BUHAAKY?

Peakii misk okcugamu i Bomoro. OKcuam TyaK-
HUX 1 JIy’KHO3EMEJIbHUX eJIeMEHTIiB, a TaKOX
MalyKe BCi KHCJIOTHI OKCHUIM B3aEMOIIIOTH 3
BOmo10. ITpu 1IbOMY OCHOBHI OKCHIU IIEPETBOPIO-
IOTHCS HA OCHOBU

Li,O + H,0 = 2LiOH,
a KMCJIOTHI OKCHUAW — Ha KUCJOTHU:
01207 + H20 = 2HCIO4.

Peaxkuii misk 1BOMa cmoJykamMu, SKi pisHATH-
cd 3a BJIACTUBOCTAMHU. PyIlniifiHOIO cujaoio Oara-
ThOX XiMiUYHUX IIEPEeTBOPEHDb € BiIMiHHOCTI pedo-
BUH 3a XiMiuHMMHW BJIaCTUBOCTAMU. Hampuk-
Jag, OCHOBHI OKCHUIM Ta OCHOBHM B3a€EMOJIIOTH 3
KHUCJIOTHUMU OKCHIAMU Ta KUCJIOTaMU

Ca(OH), + 2CH;COOH = (CH;C0O0),Ca + 2H,0,
ajle He pearyloTh 3 pPeYOBHMHAMM, IIIO MAIOTh
OCHOBHI BJIACTHUBOCTI.

Axmo oxkcux abo rigpokcun € amM(pOTEePHUM,
TO IIA CIOJIYKa i uac peakIlii 3 OCHOBHUM OKCH-
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IoM (OCHOBOIO) 00 KMCJIOTHUM OKCHUAOM (KHCJIO-
TOI0) BUABJISE MPOTUJIEIKHI BJIACTUBOCTi, TOOTO
KHCJIOTHI ab0 OCHOBHI.

P Hanwumrite piBHaAHHA pearuiii cramym(II)
TiIPOKCHUAY 3 KMCJIOTO i pPO3UMHOM JIYTY.

Peaxmii 3a yuacTio coieii. Cosii B3BaeMoIioTh
3 gyramu i kucaoraMmu. Taki mepeTBOpeHHA Bif-
OyBailOThCAd B PO3UYMHI B pasi, AKIIO HTPOAYKT
peakIiii He pO3UMHSAETHCA y BOAL a00 € caa0KuM
€JIEKTPOJITOM, HECTiMKOI0 UM ra3dyBaTOI0 CIIO-
JIYKOIO:

FeCl, + 2NaOH = Fe(OH),J + 2NaCl;
CH,COOK + HNO; = CH;COOH + KNO,.

Xoua coJii MarTh 6araTo CHiJIbHUX BJIACTHBOC-
Teli, BOHU MOJKYTHb pearyBaTH OJHA 3 OJHOIO Y
BogHOMY posuuHi. [Ipu mboMy yTBOPIOIOTHCA ABi
HOBI coJuri. PeakItia MosKkmBa, AKIITO OOUH i3 IIPO-
IVKTiB € HEPO3UMHHUM Yy BOJi:

3CuS0, + 2NazP0O, = Cuy(PO,),d + 3Na,S0,.

Tepmiuauii po3kman cmoayk. OcHoBu (Kpim
JyTiB), aM(OTepHi TrigpoKCcuIN, OKCUT€HOBMiCHI
KMCJIOTU Ta AedAKi iXHi coJii po3KJIagaoThcd Ipu
HarpiBaHHi. YHaCIiOK TaKUX peaklliii, AK Irpa-
BUJIO, YTBOPIOIOTHCS OKCUIU:

2Fe(OH); < Fe,0, + 3H,07;
Cd(NOy), 5> CdO + (N,05).
YRS

NO,T 0,"

IMocaximoBHi mepeTBOpeHHA peuoBuH. Bu 3Hae-
Te, 110 3B’ A3KMW MijK PeUOBUHAMHU, K1 TOXOJATH
BijJl OMHOTO eJeMeHTa, Ha3UBAIOTh T€eHETUUYHUMU
3B’ABKAMM. IX BUKOPHCTOBYIOTh y XiMiuHi# Tex-
HOJIOTiI, 30KpeMa IIpu MmepepoOIli MeTaTiuHHX
PV, BUpOoOHUITBI KucaoT. IIpu no0yBaHHI CyIb-
daTHOI KHMCJIOTH i3 HPUPOAHOI CipKU IIPOCTY
PEUYOBUHY CIOYATKY CIIAJIOIOTH, IIiCJIA YOTr0 3/iiic-
HIOIOTH peakito cyabdhyp(IV) okcuny 3 kucHewM,
a moriMm — peakriiio cyabdpyp(VI) okcumy 3
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BOZOI0. BigmoBimHa cxeMa mOCIiIOBHUX IIePETBO-
PEeHb PEUOBUH:

S —» SO, —» SO; —» H,S0,.

Hnsa Toro 1mo6 go0yTHM OCHOBY ab0 KHUCJIOTY 3
OKCHUIY, AKUI He B3aEMOIi€ 3 BOIOI0, 3IiHiCHIO-
IOTh TaKi IIepeTBOPEHHA:

OKcuJ —> ciJib — ocHOBa (KUCJIOTA).

P CruaziTs BigmoBigHi cxemu aisa cnonyk Hike-
awo(IT) ra Cunirio.

CxeMU TIOCTiJOBHUX TI€PETBOPEHb PEUYOBUH Y
BOJHUX PO3YMHAX YACTO MOAAIOTH Y MOHHO-MOJIe-
KYJApHiT opmi:

Zn?* — Zn(OH), — [Zn(OH),T* .

IIsa cxema inmrocTpye IIepeTBOPEHHA PO3UYMHHOIL
comi ITuHKY, AKa MicTuTth Kariomu Zn?', mpu
MIOCTYIIOBOMY AOJAaBaHHi BOSHOTO PO3UNHY JYTY.

P SanumniTs BigmoBimHY cxemy 3 (oOpMyJaMU
cuoayk IITuHKY, SKIIIO B peakIlisax 6epe yJacThb
JiTi# rigpoKcu.

CxeMu 1mepeTBOpPeHb HABOAATDL i AJIs OpraHiu-
HUX PEUOBUH. ¥ cXeMy

CH, L C,H, 5 CO,

3aKJIAIEHO PEeaKIlilo TEPMiYHOTO PO3KJIAAY MeTa-
HY, IPOOYKTaMHU AKOI € alleTHJieH i BOJIeHb, Ta
peakIriio ropiHHSA aleTuJaeHy.

BUCHOBKMHU

Heopraniuni Ta opraniuHi pedyoBuHHU OepyTh
Y4acTh y Pi3HUX XiMiUHHX MepPeTBOPEHHAX. XapaK-
TePHUMH JJIS METaJiB € peakiii 3 HeMeTajlaMu,
KHCJIOTAMH, PO3YMHAMM COJIei, a JIJA OKCHU/IB,
OCHOB, KHCJIOT — peakIfii 3i cmoaykamMu, IpOTH-
JeKHUMHU 33 XiMiYHMMHU BJacTHBOCTAMHU. Ampo-
TePHi OKCUIHU i riApoKCcUIN B3a€MOIiIOTh 3 PEYOBHU-
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HaMH, AKi BUSBJISIOTh OCHOBHI Ta KMCJIOTHI BJjac-
TuBocti. Comi pearyrorh i3 po3umHamMu JIyTiB,
KHCJIOTaMH, & TAKOK OHA 3 OJJHOIO (Y PO3UMHi).
Peakuii 3a yuactio a0 3 YTBOPEHHAM HPOCTUX
PEeYOBUH HAJIE;KATH 0 OKMCHO-BiTHOBHUX PeaKIliil.

?

259. 3anuuwitb NO ABa PiBHAHHSA peakLii, AKi BigbyBatoTbCs 3 yTBOPEHHAM

COJIEN, MiXK TAKUMU PEYOBUHAMMU:
a) MeTanoM i HemeTanowm;
6) ABOMa oKcuaamu.

260. OKenan gKkMx TUNIB pearytoTb 3 BOAOK? YM MOXHa B Takuh cnocio
[06yTN B6yab-iIKy OCHOBY, aMPOTEPHWUI MiAPOKCKUI, KUCNOTY?

261. BignoBiaHO [0 HaBedEeHWX CXEM MNEPEeTBOPEHb CKNaAiTb PIBHAHHSA
peaKLin i BKaXKiTb yMOBM iX 30iNCHEHHS:

a) Si — Si0, — Na,Si0; — H,Si0;

6) Mg - Mg0 — MgS0, — Mgz(P0O,),;

B) CH, —» CO, — Na,CO5; — BaCOg;

r) CH3;COOH — (CH5C00),Cu — (CH;C0O0),Ba;
r) Pb(OH), — PbO — Pb(NO3), — PbS;

4) CrClg — Cr(OH); — K3[Cr(OH)g] — Cry(S0y,)s3.

262. Hanuwitb piBHAHHSA peaKLii, 3a 4OMNOMOrol AKUX MOXHa 30iINCHUTH
TaKi NepeTBOPEHHS PEYOBUH, YTBOPEHMX Kyrnpymom:

cinb 1 — rigpokena — oKema — Cinb 2 — cinb 3 — meTan.

263. CKagitb MOHHO-MONEKYNSPHI PIBHAHHA peaKkuin, siki BigbyBaloTbCs

3rigHO 3 HaBeAEeHMMU CXeMaMu NePETBOPEHb:
a) Be(OH), — [Be(OH),J*~ — Be™;
6) Fe,0; — Fe* — Fe(OH); — Fe*" — FePO,.

264. 3anponoHyinTe aKomora 6inblie cnocobiB J06yBaHHA MarHin auetaTty
i HANWWIiTb BiANOBIAHI XiMiYHI PIBHAHHS.

265. 4u B3aemogie nnomoéym(ll) auetart:

a) 3 a/ltoMiHin cynbdaTom;

6) i3 6apin HiTpaToM;

B) i3 HATPIN rigpoKcUaom;

r) i3 XJIOPMAHO KMCNOTOK?
Bianosigi 06rpyHTYMTE, HaBEAiTb XiMiYHI PIBHAHHSA B MONEKYNSPHIN Ta
MOHHO-MONEKYNAPHIN dopMax.

266. 3ani3o nosinbHO B3aemMogie 3 po3ynHoM depym(lll) cynbdaTy, a UMHK
He pearye 3 pO34MHOM LIMHK cynbdaTy. AK Lue NosAcCHUTU? 3anuulitb
PiBHAHHSA BiANOBIAHOI peaKLii.

267. Po3uunH cynbodyp(lV) oKeray BCTynae B peakuito 3 pO34YMHOM CipKo-
BOAHI0. OIHMM i3 NPOAYKTIB peakKLii € cipka. CKnaaitTb XiMmiyHe pPiBHSAH-
HSl, YKaXKiTb TUMN peakKLii Ta oXxapaKTepuaynTe posi peareHTiB y Hin.
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/ﬂ,ﬂﬂ AONUTINBUX \

B3aemonepeTBOpPEHHS NPOCTUX PE4YOBUH
XiMiYHOro enemeHTa

Y 7 Knaci Bv gi3Hanucs nNpo icHyBaHHA ABOX NPOCTMUX pevyoBuH OKcuH-
reHy — KUcHio O, 11 030HY O3. [lyXKe Mani KilbKOCTi 030HY YyTBOPIOIOTLCH
3 KWUCHIO B aTMocdepi 3a fii eNeKTPUYHUX po3psaiB (KO BUHUKaOTb
6n1CcKaBKK) abo ynbTpadioNneToBMX NPOMEHIB:

30, = 205.
O30H — HeCTiMKa pedvyoBMHa, siIKa MOBIIbHO MEPEeTBOPKETLCA Ha
KWCEHb:
205 = 30,.
06uaBI XiMiYHI peaKLii He HanexaTb 10 *OAHOro 3 BiJOMWX BaM TUIMiB
peakLin.

He nuwe OKcureH, a n aesiKi iHWi HemMeTanivyHi eneMeHTn yTBOpIoTb
Nno KiflbKa NMpocTux pevyoBuH. Lli pe4oBMHM TaKOXK MOXKYTb 3a3HaBaTu
B3aEMONEpPETBOPEHb. Hanpuknaa, 6inun docdop, AKMM CKNagaeTbecsa 3
monekyn P,, 3a Temnepatypu 300 °C nepeTBOPIOETLCSH Ha 4YEPBOHUM
docdop, y AKOMY MICTATbCA AOBI MONEKYIU-TAHLIIOXKK. [padiT i anmas —
npocti pe4oBuHU Kap6oHy. BoHW MaloTb aTOMHy 6yA0BY, ane pi3HATLCS
3a PO3MillleHHAM aTOMiB Yy MPOCTOpi. 3a Ayxe BUCOKUX TemnepaTyp i
TUCKY i3 rpadiTy B cneLianbHMX peakTopax 4o6yBatoTb APiGHI KpUcTanu-
KW anmaszy. AnMa3 MOXHa MnepeTBopuUTM Ha rpadit; ana uboro Moro
HeobXiAHO HarpiTM Ao TemnepaTypu, aKa 3Ha4yHo nepesullye 1000 °C.
MNepeTBOpeHHS NpocTux pevyoBuH Pocdopy i KapboHy 34iMCHIOTL 3a
BiJICYTHOCTI NOBITPS, OCKi/IbKM BOHW B3AEMO/IlOTb i3 KUCHEM. /

MicLe ximii cepea
NPUPOAHUYNX HaYK.
3Ha4YeHHq XiMmii

AN PO3BUTKY NOACTBa

Matepian naparpada gonomoxxke Bam:

> NepeKoHaTUCs B iCHYBaHHI 3B’A3KIB XiMii 3 iHWWMK
NPUPOAHUYUMM HayKamU;
> OLiHUTM BHECOK JOCATHEHb XiMii B HaLle UTTS;
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» [i3HaTUCA NPO NPOBIAHI HANPSMKU XiMiYHOT NpoMKC-
NOBOCTI B YKpaiHi;

» 3PO3YMITU POJIb XiMiYHUX 3HAHb Y CMIPUUHATTI HABKO-
JIMWHbBOrO CBITY.

Ximisa Ta inuri npupogHuui HayKku. Bu 3Haere,
110 XiMisz — HayKa IIpO PeYOBUHU, iIXHIO OyI0BY,
BJIACTMBOCTI ¥ TIepeTBOPEeHHA. XiMiK1 BUBUAIOTh
IPUPOJHI PEUOBMHU, a TAKOK IOOYBAIOTH PEUO-
BUHU, AKUX Yy IIPUPOJi HEMAE, JOCTIAKYIOTh IX i
BM3HAYAIOTH MEPCIEKTUBY BUKOPUCTAHHSA B Tild
UM iHITIIHA ramaysi.

Ximig — opuponguunya Hayka. [Ipo ii 3B’ aA3Ku 3
bioJsoriero, GisuKOI0, TeOJIOTi€0, IHITUMU TPU-
pomHMUMMU HaykaMu (cxeMa 6) Bu OgisHaaucs B
7 kyaci. Bam Bigomo, 110 6i0JI0OTH JOCTiAKYIOTH
JKUBi oprauisMu, a B HUX IIIOMUTI BigOyBarOThCs
ximiuHi peakIrii 3a yuacTio opraHiuHUX 1 Heopra-
HiYHUX peuoBUH. ['€010TM BEIyTh HMOIITYK KOPUC-
HIUX KONAaJMH, HOBUX MiHepasiB; iM HeoOXigHO
3HATU, 3a SAKWX YMOB y 3eMHill KOpi MOXKYThb
YTBOPIOBATUCA Pi3HI PeUOBUHU.

Cxema 6
3B’sa3KkM XiMil 3 iHIIMMHU NPUPOTHUIMMU HAYKAMH

i \
Ot o3t

XIMI4
/

ExkonoriyHa ximia

\ ®diznyHa ximia
\ Pisunka
Kocmoximia  j==>={ AcTpoHOMIs

Ximis TicHO OB’ sI3aHa 3 €KOJIOTiEI0 — HAYKOIO
PO B3AaEMO3B’S3KU KMBUX OPTraHi3ZMiB MixK
c00010 Ta 3 JOBKLIIAM, X BILJIMB OJHE Ha OJHOTO.
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Ximiky BUWBHAUAIOTH CTYMiHb PEUYOBWHHOTO 3a-
OpyAHEHHA HaBKOJIUIIIHLOTO CepemoBUINa B Pis-
HUX perioHax, CKJIaJaloTh PAa30M 3 €KOJOoraMu
BiAIOBiAHI IporHO3U HAa MaiOyTHE. BoHM po3po6-
JSAI0Th METOAW 3HEITKOJKeHHA Hebe3meuHuX
PEYOBUH MPOMUCJIOBOTO ITOXOIKEHHA I BUTaJIeH-
HA iX 13 IPOMHUCIOBUX CTOKIB i ra30BUX BUKUIIiB.
Menuku crpsMOBYIOTH CBOI 3yCHJLIA HAa OO~
JIaHHS IIOIINPEeHuX XBOpPoO, emimemiii, a 1e He-
MOJKJIMBO 3p0o0uTH 0e3 HOBUX (papMaleBTUUHUX
mpemapariB, JOOyTHX i mociimxeHnx xiMmikamu.
3a ocTaHHI miBTOpa CTOJIITTS HA CTUKY Ximii
Ta IHIIWUX TPUPOAHWUYUX HAYK BUHUKJIN HOBIL
Hayku — @Qisuuna ximisg, Oioximis, reoximis,
KocMoOXimis, (papMalieBTUUHA XiMis, eKoJoriuHa
XimifA, K1 pO3BUBAIOTHCS IIIBUAKNMU TEMIIaMU.
Xiwmis i mporpec moacTBa. Hatre KuTTs BasKKO
yABUTH 0e3 BUKOPHCTAHHS OOCATHEHb XiMiuHOI
HayKu. Mu € cBimKaMu TOTO, IO YKCIeHHI moIiMe-
pu i mracTMacu gegasii 6isbllle 3aMiHIOIOTH TPAIK-
IifiHI TPUPOIHI peuoBMHU i MaTepianu. Po3BUTOK
CyYyacHOI TeXHiKH, eHepreTHuKU, 3B A3KYy, TPaHC-
TOpPTYy, aepoKocMiuHOl rajys3i 3000B’sa3aHuil 3a-
CTOCYBaHHIO HOBUX CIIOJIYK, CIIJIaBiB, CTBOPEHHIO
e()eKTUBHUX MAaTepiayiB 3 0COOJIUBUMUN MeXaHiu-
HUMU, (PiBUUHUMHY Ta iHIITIMU BJIACTUBOCTAMU.
XimiuHi 3aBOAY BUOYCKAIOTh MiJIBHOHU TOHH
MiHepanabHUX Ho0puB (Mas. 102), pismomaniTHL
3aco0M 3aXUCTY CiIbCHKOTOCTIOAAPCHKUX POCIUH
Big mikimHuKiB i xBopo6. Ile cmpusie po3BUT-
Ky 3eMmJjiepoOCTBa i TBAPpWUHHUIITBA, AOIOMAarae
po3B’as3yBaTu mpobsieMy AeiluTy XapuoBUX
MPONYKTIB y JeAKUX PerioHax IJaHeTH.

Man. 102.
3pasku
MiHepanbHUX
ao6pus
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OCKiJIbKU DPOCJUHU € HEeBUUYEPITHOI OpraHiy-
HOIO CUPOBMHOI0, HEOOXiTHO po3pobasaATH i BIIPO-
BAJKyBATU TEXHOJIOTII 3 TepepoOKU POCIUHHUX
3QJININKiIB Ha Oioras, 6iomanmso, OiomajabHe
(mag. 103). Ile 6yme BaroMuM BHECKOM Yy PO3B’ -
3aHHA eHepreTUYHol mpobyemMu y cBiTi.

Man. 103.
LinctepHu

3 pigKkum
GionanbHUM

XapuoBa IIPOMUCIOBICTh TAKOK BUKOPUCTOBYE
JocsarHeHHs ximii. Xapuosi g00aBKM IIOJiIIITy-
IOTH CMaK IPOAYKTIiB, eMyJIbIaTOPHU i ATPUMYIOTH
iX HeOOXiZHY KOHCHCTEHI[iI0, KOHCEePBAHTH Jal0Th
3MOr'y 3HAYHO 30iJbIINATH TEePMiH IPUAATHOCTI.
Besnepeuno, Bci 1[i peuoBHHM MaioTh OyTu 0e3-
TMEeYHUMHU IJIsI JTIOIUHN.

IIBuaKuMMU TeMIIaMH PO3BUBAETLCA BUPOO-
HUIITBO XiMiUYHUX TOBapiB AJA moOyTy. ¥ TOPro-
BeJIbHINI MepesKi MOKYHOIIAM IIPOIOHYIOTh edeK-
TUBHI MuiiHi 3acobu, KJjei, repMeTUKHU, JaKH,
¢dapbu ToIo. BukopucraHHsa cydacHUX 3acobiB
mobyToBOI ximii 3HaUHOIO Mipol0 momoMAarae B
JIOMAITHBOMY T'OCIIONAPCTBi, Ja€ 3MOTY JIIOAWHI
OpuUAijauTU OijbIlle yacy cBOiii mpodeciiiuiii Ta
iHMOIi# OigIbHOCTI.

Bakxo BUBHAUUTHU KiJIbKiCTh HaABHUX KOCME-
TUYHUX 3aco0iB. Barato pedoBuH, HOOYyTHUX Y
xiMiuHIX J1a00paTOPisx, € CKIaJHUKAMU KPEeMiB,
reJIiB, JOChIOHIB; BOHM MO3UTHUBHO BILINBAIOThH HA
MIKipy, BOJIOCCA, JiKYIOTH 1 BiTHOBIIOIOTH 1X.

Poap ximiKiB mysKe BaxkjauBa y cepi pospoos-
JeHHA e(PeKTUBHUX MAaJOBIIXOTHUX TE€XHOJOTiN
(masn. 104), cxeM IIOBTOPHOTO BUKOPUCTAHHSA
BOJM B IPOMMCJIOBOCTI, YTHUJIi3allil IPOMUCIOBUX
i mobyToBMX Bimxoxmis.
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Man. 104.
CyyacHumn
XiMiYHU#H
3aBoj

3a obcAroM BUPOOHUIITBA XiMiuHa MPOMUCIIO-
BiCTB ITOCiZTa€ IPOBigHE MicIle B eKOHOMIIIi HATITO1
Kpainu. BoHa 0xomt0e BUPOOHUIITBO MiHEpaJb-
HUX OOOPUB, COAHU, JYTiB, KHUCJIOT, iHIIUX HEOop-
TaHiYHUX 1 OpPraHiuHUX PEeYOBUH, MOJIiIMEepiB Ta
MaTepiaisiB Ha X ocHOBI (rymu, miaacTMac), CUH-
TeTUYHUX CMOJI, XiMiUHUX BOJIOKOH, CKJa, Iie-
MEHTY, IePepoOdKy HAPTH.

Bararto BuziB BiTun3HAHOI XiMiuHOI TPOAYKITil
e HA eKCIIOPT.

Ximig i cIpUAHATTA HABKOJUIIHBOTO CBiTYy.
XimiuHi 3HAHHA AOTTOMAaTralOTh Kpalle 3po3yMiTu
HayKOBY KapTHUHY CBiTYy. ¥ KOCMiUHOMY IIPOCTOPi
3a YMOB BHCOKOTO BaKyyMy Ta €KCTPEeMaJbHUX
TeMIIepaTyp iCHYIOTh JIUIIIe OKPeMi aToMu, HOHU,
MOJIEKYJIV, a Ha IIJaHeTaX, IXHiX CymyTHUKax,
KoMeTaxX — OedAKi mpocTi ¥ CKJIagHI peUYOBUHU.
YMmosu 3emri (momipHi Temiieparypa it aTmocdep-
HUN TUCK), eHeprisa COHIA CIIPUSAIOTH YTBOPEHHIO
pi3HOMAHITHUX HEOPTaHIYHUX i OPraHivHUX CIIO-
JYK, iCHYBaHHIO "KMBUX OPTraHi3MiB Ha ILJIaHETI.

Bararto amin y npupozi 3emuii moB’ A3aHi 3 KoJI0-
00irom ejileMeHTIB i pe4OBUH, HAKOIIMYEHHAM IX B
OMHUX perioHax i mepeHeceHHAM B iHIIi. 3HaOUU
po IIi IIpoIlecu, MOYKHA MOACHUTH, HATIPUKJIAL,
YTBOPEHHS PiBHUX KOPUCHUX KOIAJWH, BAITHAKO-
BUX II€Uep, ITyCTeIb, HAABHICTD Yy IIPUPOSHIN BOIL
EBHUX PO3UMHEHUX COJIEH.

XimiuHi 3HAHHA € CKJALJHMKOM 3arajbHOI

LlikaBo 3HaTn
KYJbTYPU JIIOOAUHU, HOJErIyOTh 11 MOBCAKIEH

5 yepBHA — ) : . :
BeecriTwii HY IifgapHicTh i mobOyT, JOIOMAaraiTh 3PO3yMi-
JIIeHb OXOPOHU TH, AK IIO0YIOBAHMI HABKOJMUINHIN cBiT, AKa
JNOBKiJLIA. PoOJIb Yy HBOMY PEYOBHH i XiMIiUHMX peakIliii.
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BukopucroByoouu 1ii 3HaHHSA, MW 3MOYKEMO
3amo0irTu 3abpyaHeHHIO Ipupoau i 36epertu ii
UL HACTYITHUX TMOKOJiHb.

BUCHOBKMH

Ximisa TicHO MoOB’A3aHA 3 IHIIMMU IIPUPOTHUYM-
mu Haykamu. Ile 3yMOBUMIO BUHMKHEHHS TaKHX
HayK, IK O0ioximis, reoximisa, ¢isuuna ximis, exo-
aorigna ximia. XimiuHi 3HAaHHS BHKOPHCTOBYIOTH
creniaxicTu B pisHUX cdepax.

IIporpecuBHMIT PO3BUTOK JIIOJICTBA 3HAYHOKO Mi-
poro 3000B’sA3aHMII JOCATHEHHAM XiMi4HOI HAyKH,
3aCTOCYBAHHI0 PEYOBUH i MartepiaixiB, mo0yTmx
ximikamu.

XimiuHa ITPOMMCJIOBICTh YKpPAiHU OXOILIIOE BU-
POOHHMIITBO MiHEepaJbLHUX JOOPHUB, BAITHA, COOH, II0-
JimepiB, mjaacTMac, CKJa, IeMeHTYy, 6araTboxX Heop-
TaHIYHUX i OpraHiYHNX PEeYOBUH, IEPEPOOKY HATH.

XimiuHi 3HAHHS CIPUAIOTH PO3YMiHHIO HAYKOBOI
KapTHHHU CBiTY, MTOIIOMATalOTh MOSICHUTH KOJI000ir
XiMiYHUX eJIeMeHTiB y mpupopi, pisHOMaHiTHI
IIePeTBOPEHHS PEYOBUH HA 3eMJIi i y :KMBUX Opra-
Hi3MaXx, iCHyBaHHA HAWMEHIIUX YACTUHOK PEYOBM-
HH B KOCMOCI.

?

268. [loBefiTb, WO XiMisl € OAHIEID 3 NPUPOAHUYMX HAYK.

269. YoMy WTYYHMM maTepianam 4acTo HaJalTb nepesary MopiBHAHO 3
MaTtepianamMmu NPUPOLHOro NOXo4XKEHHS?

270. FKi XiMi4Hi BOIOKHa BUKOPUCTOBYIOTb MPWY BUPOBHULTBI TKAHWUH?

271. 3a maTtepianamu 3 iHTEpPHETY 3’acynTe, SKi pe4OBUHU BUKOPUCTOBY-
I0Tb Y MEAULIMHI /151 3aMiHM MOWKOMKEHMX abo 31aMaHUX KiCTOK.

272. HasBiTb NnepeBaru i He10/ik1M No6YTOBOro Nocyay i3 naacTtmacu.

273. §Ki 3HaHHS 3 XiMii Bam 3HaJ0OUINCS B XKUTTI?

274. 3anponoHynTe cnocié O4MLLEHHS BianpaLbOBaHOro NpPoMMUCIOBOro
rasdy (OCHOBHi KOMNOHEHTU — a30T, KUCEHb, BOASHA Napa) Bia AOoMill-
KW CIpKOBOAHIO.
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275. CnpobynTe NOSICHUTM Takui daKT: atMocdepa Mapcy Manxe MNoB.-
HIiCTIO CKNafa€eTbCA 3 BYITIEKUCIIONO rasy, a KUCeHb Y Hi € OMILLKOIO,
TOAi SIK y 3eMHOMY MOBITPI KMUCHIO Maie B 500 pasiB 6inblue, HiX
BYIIEKMUCIIOrO rasy.

276. lkun 06’em rady amoHiaky NHs, y39T0ro 3a HopmMasnbHUX YyMOB, MO-
TPi6GHO po34mHUTM B 100 n BOAM ANS MPUIrOTYBAHHSA PO34YMHY 3 Maco-
BOIO YaCTKOK aMOHiaky 25 % (Len po34MH 3aCTOCOBYIOTb K pigke
no6pnBo)?

XiMmiyHa HayKa Yy CBITi
Ta B YKpaiHi.
BupaaTHi XiMmiKu

Martepian naparpada gonomoxke Bam:

> NepeKkoHaTUCs Yy BaXKMBOCTI PO3BUTKY XiMi4HOI
HayKu;

> OTpMMaTU BiJIOMOCTi NPO BYEHUX-XIMiKiIB — naypea-
TiB Ho6eniBcbKoi npemii;

> [i3HaTUCA NPOo PO3BUTOK XiMii B YKpaiHi 1 nigrotos-
KY ManbyTHiX XiMiKiB.

Xiwmisa y cBirti. Bararo 3 Toro, 1110 3’ ABIAETHCA B
HAIIIOMY KHUTTi, 1I0o0yTi, 3000B’sI3aHe MOCSATHEH-
HaM ximiunoi Hayku. Komm’rorepu, cydyacHi 3aco-
O0u 3B’sBKY, KOCcMiuHi crauIii, siku Big pamiie
HEeBUJIIKOBHIUX XBOPO00O, HOBi mMarepianu, AKi 3a
BJIACTUBOCTAMU 3HAYHO IIEPEeBAYKAIOTH TPAIUITiN-
Hi, — Ile JaJleKO He IOBHUU IepejiK TOoro, IIo
CTaJI0 peaJbHUM 3aBIAKU BiIKPUTTAM, TOCJTi-
IKeHHSM i po3poOKaM yueHHX-XiMikiB. Ximiuna
HayKa Ma€ 4yJ0Bi IepCIeKTUBHU AJIA IOAAJIBIIIOT0
PO3BUTKY.

Ximiga — omHa 3 (QpyHZAMEHTAJBHUX HAYK.
IligTBEPAKEHHAM ITHOTO € MIOPiUHEe IPUCYAIKEH-
Hsa HobGermiBcbkoi mpemii (mana. 105) yuyeHum-
xXiMiKaM 3a BU3HAYHI JOCATHEHHS — CTBOPEHHSA
TeOopili, CHHTE3 Ta JOCTiIKeHHSI HOBUX PEUYOBUH,
XiMiUHUX peaxIriii.
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Man. 105.
Megaanb
naypearta
HoGeniBcbKoi
npemii

LlikaBo 3HaTH
Mapia
CKJIOZOBCBHKA-
Kropi
(Ppanmia)
oTpuMaIa
HoGeniBebKy
IpeMiro

OBiul —

3 pisuKU

y 1903 p. 3a
JOCHiIKeHHA

PamioaKTUBHOTO

posmany
Ta 3 Ximii

y 1911 p.

3a BiIKpUTTA
Pagiro

i ITosonizo.

Man. 106.
Mopenb
MOJIEKY/H
0JHOrO

3 pynepeHiB
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ITounnarouu 3 1901 pory, HobGeniBchbKoOI0 Ipe-
Mi€r0 HaTrOpPOIKyBaJM BUEHUX 3i CBITOBUMHU iMe-
mamu. C.-A. Appeniyc (IIIsenia) y 1903 p. orpu-
MaB ITI0 IIPEMiI0 3a CTBOPEHHA Teopii eJeKTpo-
gdituunol aucormianii, A. Myaccan (®Ppanimisa)
y 1906 p. — sa mobyBamus ¢ropy, I[. Xese-
mri (IIBemist) y 1943 p. — 3a BUKOPUCTAHHA
i30TOmiB [AJIT BUBUEHHA XIMiUHMX peakIrii,
k. Ilonaui (Kanama), JIi FOaspuike i I1. Xepr-
b6ax (CIITA) y 1986 p. — 3a BHECOK Yy JOCTiIKeHHS
nepebiry ximiunux peakiiii, P. Kepu, P. Cmosi
(CIITA) iT. Kporo (Benuka Bpuranisa) y 1996 p. —
3a BiIKpUTTA QyJiepeHiB — HEe3BUYANHUX IIPOC-
Tux peuoBuH Kapbony (mas. 106). Humaso Big-
KPUTTiB HOOEJIIBCLKUX JaypeaTiB Big0OyJocs Ha
CTUKY Ximii 3 iHImmMuM Haykamu, ImepenyciMm 3
biosoriero, MeIUITUHOIO.

XimiuHa Hayka i ocBita B Ykpaini. Ximiuna
HayKa IIocizae IIoYecHe Miclle B HAIIid KpaiHi.
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Hamionanbua akazemia HayK Mae BigmieHHSA
ximii, 00’ eqHYE HU3KY HAYKOBO-IOCIiIHUX iHCTH-
TyTiB XimMiuHOrOo mpodiiio, B AKMUX NIPAIIOIOTH
Tucsaui HayKoBIiB (Mas. 107). Cepen mux ycra-
HOB — IHCTUTYT 3arajibHOI Ta HEOpPraHiuHOI Ximil
im. B. I. Bepmaacekoro, IHcTuTyT opraHiuxoi
ximii, IHcTUTyT XiMii BUCOKOMOJIEKYJISIPHUX CIIO-
JAyK, IHcTHTYT (hismunoi ximii im. JI. B. ITucap-
JKeBChbKOT0, IHCcTHUTYyT KoJioigHOl Ximii Ta ximii
Bomu iMm. A. B. [lymancekoro, IacTuryT mpobsem
marepiangosHaBcTBa im. I. M. ®@pannesuua, Pisu-
Ko-ximiunuii inctTuTryT im. O. B. Borarcskoro.

Man. 107.
Y XximiuHin
naéoparopii

Imena xiMikiB, Ha YecTh AKMX Ha3BaHO iHCTHU-
TyTH, a Takoxk akxagemikiB O. I. Bpoxacbkoro,
B. H. €pemenka, A. I. Kinpiamosa, O. B. Kipca-
voBa, JI. A. Kymnscbkoro, @. II. OBuapeHKa,
A. T. ITununenka, K. B. Anumupcbkoro rta
0araThox iHIIUX BioMi He Jyimilie B YKpaiHi, a i
3a i1i mexamu. I[i BueHi cTBOpMJIM HAYKOBi
IIKOJIN, IKi IOCTifHO IMOIMMOBHIOIOTHCA MOJIOAUMU
xiMiKkaM¥u — BUNOYCKHUKaMU YHiBEPCUTETIiB.

IITopoky unmMaao BUIIYCKHUKIB IIIKiJ i JimeiB
0asKae IMIPOJOBIKUTH OCBIiTY HA XIMiUHUX PaKyIb-
Terax KuiBcekoro, XapkiscbKoro, JIbBiBcbKoOro,
Onmecbkoro, lloHenbkoro, YepHiBelbKOTO Ta
iHmux yHiBepcuTeTiB YKpainum (maa. 108).
IIi dgaxynpreTu MawTh Kadenpu HeoOpraHiu-
HOI, oprauiuHoi, (ismuHOl, aHaMiTHUYHOI Ximii,
XiMii BUCOKOMOJIEKYJIAPHUX CIIONYK Ta ix. Cepen
HOBUX cIIelliayizariiii B yHiBepcuTerax — Ximisa
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Man. 108.
MepLIOKYPCHUKH
06roBOpPIOIOTb
pesynbrat
npoBejeHOro
gocnigy

IPUPONHUX CIIOJIYK, €KOJIoTiuHa Ximia, ximiu-
HUW KOHTPOJHb HABKOJHUIIHLOTO CepeIoBUIIA.
CrymeHTHU cTapiuxX KypciB BUKOHYIOTH ITiKaBi i
aKTyaJIbHi HaYKOBi AOCTiI»KeHHA i HeBIOB3i cTa-
I0Th KBaJsipikoBaHUMU XimMikamu. Maemo Bci mifg-
CTaBU CTBEPKYBaTH, IO B MOJIOAOI JIIOAWHM,
AKa IiKaBUThCA XiMi€lo i Mae XOpoIIly 3araJbHO-
OCBiTHIO IIiITOTOBKY, € BCi MOYKJIMBOCTi IJIs ZIO-
CATHEHHS YCIIiXy Ha TepeHi XiMiuHOI HayKw.
Mosons i3 BUINOIO XiMiUHOIO OCBiTOIO peasisye
CBill TOTEHIIiaJl TAaKOXX y BUPOOHUUIN cdepi,
MIPAIIoIOYN B JJa00paTOPiAX METATYyPTriiHUX KOM-
6imaTiB, ximMiunmx i (papmaleBTUYHUX 3aBOJIB,
MiATIPUEMCTB XapuoOBOi ITPOMMCJIOBOCTi, MeIWd-
HUX 3aKJAIiB, eK0oJoriuHuX ycranos. Hemae cym-
HiBY B TOMY, III0 HOBe ITIOKOJIIHHSA XiMiKiB 3p0OUTH
BaroMuil BHECOK Yy PO3BUTOK JIIOJICTBA.

BUCHOBKH

Ilo3auTUBHI 3MiHM B KHUTTi JIOACTBA, a TaAKOMK
KOYKHOI JIOMUHM 3HAYHOI Mipoo 3000B’aA3aHi
mocarHeHHaMm ximii. I[a Hayka mocimae mouecHe
Micue cepenx (pyHIZaMeHTAJBHUX HAayK. BumaTHuUM
YYEeHUM-XiMiKaM IOPOKY IMPUCYIKYyI0Th HobeiB-
CBKi mpemii.

Ximiuna Hayka B YKpaiHi pPO3BUBA€ETHCA B
imcturyrax HamionaasHoi akamemii Hayk, Ha
ximiuaux dakyasTeTax yHiBepcuretiB. Yumamao
YKpPaTHCBKHUX XiMiKiB 3acHyBaJiM MOCHiTHUIBKL
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3aKJajay, CTBOPUJIN HAYKOBi IKOJ/IU, BHECOK AKHX Y
CBiTOBY HayKy € TOCUTh BATOMUM.

3m00yBIIM BUILY XiMi4HY OCBiTy, MOJOIi JIIOTH
OTPHMAaIOTh IIMPOKi MOKJIUBOCTI JJId 3aCTOCyBaH-
HfA HaO0yTUX 3HAHb y CBOIH IPAKTUYHIN XiATHHOCTI.

?

277.4oMy pO3BWUTOK HayKu XiMil € BaXIMBUM AN NtoacTea?

278. 3a Bclo icTopito npucymxeHHs HobeniBcbKoi npemii 3 Ximii oanH yye-
HWUIM cTaBaB flaypeaToMm [Bidi. CKOpUCTaBLUMCh iHTEPHETOM, 3'acynTe
Nnpi3BuLLE BYEHOrO i Te, 3a AKi JOCATHEHHSA MOMY GYN0 MPUCYIKEHO
npemii.

279. 9K npeacTtaBneHa Xximia B cucTemi HauioHanbHOi akagemii Hayk
YKpainu?

280. BMCnoBiTb CBOIO AYMKY LLOAO TOr0, ONaHyBaHHA KWX HayK CTyAeHTa-
MU XiMi4YHOrO daKynbTeTy, KpiM XiMii, HanBaxknusiwe Ansa ix ManbyT-
HbOI Npodecii.

281. AAkui maTepian 3 ximii BUSBUBCA 19 Bac HaMLiKaBillMM 3a 4ac BU-
BYEHHS LibOro npeameTa B WKONI?
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NMichamoBa

3aKiHUYMBCA I1e OAVH HaBUAJbHUU pik. Mu BlieBHEHI, 1110 HA yPO-
Kax Xximii Bam OyJjo IiKaBo i BU i3 3aXOMJIEHHAM BUKOHYBaJU
XimMiuHIi mocaifu He JuIle B MIIKOJIi, a ¥ yaoMa.

Tenep Bu 3HaeTe, AK i YOMY YTBOPIOIOTHCA Y BOZHUX PO3UMHAX
MoHM, Kpallle po3yMieTe mpoiliecu, AKi BigmOyBarmThCA HIpPU PO3UN-
HEeHHi KHCJOT, JYTiB i coJieii y BOAi.

Ha yporax ximii Bu mpurazanm BimoMi BamM TUIIM peakIliii, a
TaKOK AOBiaincA ITPO OKMCHO-BiTHOBHI peakIlili — IepeTBOPEeHHA
PEeYOBMH, Mij] 4ac AKWX OJHI YACTUHKYV BTPAYAIOTH €JIEKTPOHU, a
iHITi YaCTUHKY IX TpueaHYIOTh. [[J15 Bac y:Ke He € CEKPETOM, YOMY
ximiuni peakrmii BimOyBaroTbCsa 3 BUIIJEHHAM a00 TOTJIMHAHHAM
TEIJIOTH i 3 HEOJHAKOBOIO IIBUAKICTIO, AKA 3aJIE}KUTh BiJ PisHUX
YUHHUKIB.

Bu 3akpinuiu cBoi 3HaHHA PO XiMiuHi BJIaCTUBOCTI HEOpTraHiu-
HUX PEYOBUH — MeTaJIiB, HEMeTaJliB, OKCUAiB, OCHOB, aM(OTePHUX
TiAPOKCUiB, KHCJIOT, COJEH, a TAKOMK O3HANOMUJINCS 3 HallBaKJIN-
BIIMUMU OPraHIYHUMU DEeYOBUHAMU — BYTJIEBOTHAMU, NEAKUMU
cnupramMu, KapOOHOBUMHU KHUCJIOTAMHU, BYIJIEBOJZAMM, JKUDPaAMU i
bGimkamm.

Baxkaemo Bam posBuBaTHU CBi#l iHTepec Mo ximii Ta iHIIMX ITpPU-
POOHMUYUX HAYK, a TUM, XTO 3al[iKaBUBCS XiMi€l0, — cTaTu B Hexa-
JeKOMY MaOyTHBOMY CTYIeHTaMU XiMiuHUX (DaKkyJIbTETiB yHiBED-
CUTETIB.

Vemixis Bam!
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Bignosigi Ao 3aaad i Bnpas

]. po3aii. Boma. Po3unuau

3. Monexryau Bogu, itorn Na*, Cl™.
12. N(H)~ 6,7 - 10",
13. w(D) =20 %.
14. m(monexyau H,O)~ 3 - 10 .
15. Mousexrynu H,S, H,Se, H,Te.
19. Tax.
25. m(Ba(OH),) = 3,42 r.
26. m(Na,CO;5 - 10H,0) = 14,3 1.
27. w(LiyS0,) =12,5 %.
28. BpaxyBaBIiu Macy BOAM, dKa Mepeliie 3 KPUCTAJOTiIpaTy B
PO3UYMH, IIOTPIOHO 5 I' CIIONIYKY PO3UYMHUTH Y 35 I' BOAU.
29. m(H,0)="77,4r.
30. m(Cu(NOs;), - 3H,0) = 347 r.
31. m(Fey(S0y); - 9H,0) = 14,05 1.
36. S(K,CO3) =130 /100 r BOZT.
37. KoumeHnrpoBauuii, HeHACUUEHIIA.
38. V(N,) = 22,4 M.
46. B) N(itonis) = 6,02 - 10,
52. a) N(Li") = N(OH) = 6,02 - 10%;
6) N(K")=2,0-10%;
N(SO5)=1,0-10%.
53. w(OH) =4,25 %.
54. w(H") = 0,025 %
w(Cl") = 0,89 %.
55. w(Na") = 0,09;
w(S05) = 0,094;
w(OH") = 0,033.
56. a.
58. a; CUILHUMY eJIeKTPOJIITaMU € TAKOXK MPAKTUYHO HEPO3UNH-
Hi fonHi cnosyku — BaSO,, CaCO; Ta in.
59. s.
61. a) HA — ciabKuii eJIeKTPOJIiT;
0) HA — cusbHUM eJ1eKTPOJIIT.
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62.
63.
65.
66.

68.
69.

71.
72.
74.
75.

76.

717.

78.

81.

82.
83.
84.
85.
90.
94.

95.

102.
103.

104.

112.

224

Haii6inbire — iiouis I'igporeny.

a.

N(H") = N(OH) =6,02-10".

w(H) =1,0-10",a601,0- 10 %;

wOH)=1,7-10"°,2a601,7-107 %.

168, 2Aa.

Koumnenrpaia kariouis I'izporeny 6inbmra B 100 pasiB y pos-

yuHi 3 pH = 6.

BpaxyiiTe HagABHICTD Y TOBITPi BYTJIEKUCJIOTO Ta3y.

a.

B) 20H + CO, = CO3 + H,0.

r) H,S + 2NaOH = Na,S + 2H,0 (moxyuBi inmri Bigmosizgi);

r) Na,S0, + 2HCI = 2NaCl + SO,T + H,0 (moxiuBsi inmri Big-
moBizi).

a) Fe? + 20H = Fe(OH),!;

6)F + H =HF.

B) Ba(OH), + FeSO, = BaSO,J + Fe(OH),| (MosxamBi immri
Bigmosini).

a) H;PO, + 30H = PO} + 3H,0.

a) Ba(NO,), + H,S0, = 2HNO, + BaSO,!;

6) K,CO; + FeSO, = K,S0, + FeCO4{ (MosxmBi inmmi Bigmosizi);

B) Na[Al(OH),] + 4HCI = NaCl + AlCl; + 4H,0.

MosxmBi peakii 61 2.

0,8,0.

0, 8, 2.

6) Na,SiO5 i HCl; K,SiO5 1 H,SO, (mosxiuBi inmmmi Bignosiai).

3BarKTe Ha 3JaTHICTH coJiell pearyBaTH 3 HiTPATHOIO KUCJIOTOIO.

a) MOKHa BUKOHAaTHU 3aBaanug 11 2;

0) Mo:xHa BUKOHATHU 3aBianHud 11 2.

Tak (myss 000x BapiaHTiB).

2 po3min. XimiuHi pearil

m(coui) =417,6 r.

a) M, (SOy, O5) = 63,3 r/moub;
0) Dy05.(SO3, O,) = 1,84.
W(CaCO;3) = 84,3 %;

w(Ca0) = 15,7 %.

a) itou Ca®’, arom F;

B) atom C, fton Fe?".
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115. a) arom Cyns(ypy OPpHUETHYE ABA JIEKTPOHM.
116. V(H,) = 16 x.
118. B) 3H,S + 2HNO; = 3S{ + 2NOT + 4H,0.
119. a) 2FeCl; + H,S = S| + 2FeCl, + 2HCI.
121. Cepep nponykTiB peakniit — xucaoru Hy,SO, i HgPO,.
122, a) N(e') = 2N,;
0) N(e') =1/20 N,;
B) N(e) =1,07-10%;
r) N(e))="17,5-10%.
123. m(Zn) = 1,625 r.

2

H50,t
1) CO + HZO L CO, + Hy;
2) 2H, + 0, < 2H,0.

3 po3xin. HaiiBaskauBinri opraHiuHi CIoJIyKHn
H

142. H-C=C-Br, HCN
H H H
144. a) w(0) =
6) w(0) =
145. CCLF,.
151. m(CH,) = 0,65 T.

/H

155.0)H:C:C:C:H
H H

H
161. CyH,,.
162. C;Hg.
167. p(C,H,) = 1,25 r/x;

DHOB.(C2H4) = 07966°

168. w(C)=92,3 %.
169. ¢(CH,) = 0,2.
173. Taxk.
174. V(mos.) = 39,2 m®.
175. V(CO,) = 784 M.
178. n = 450.
179. V(C,H,) = 2,8 1.
180. V(mos.) = 1680 .
187. V(mmos.) = 10,25 m®.
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188. w(C) =96,4 %.

190. V(0,) = 6 x.

191. V(CO,) = 2 x;
V(0y) =1,5 1.

192. V(0,) = V(H,) = 20 M.

193. V(Cs;H;,) : V(mmoB.) =1 : 40.

194. V(0,) = 100 mu. ITopiBHaAliTe cuiBBigHOIIIEHHA 00’€MiB pea-
I'YIOUMX Tas3iB y KOMKHINA peakIrii.

195. C,H,.

196. C,H,,.

197. C,Hs.

200. 3Ba:kTe Ha THUHO XiMiYHOTO 3B’ 3Ky B MOJIEKYJIi CIIUPTY.

201. w(C,H,OH) =72 % .

204. w(raimepuny) =39 %.

(0]
206. HCOOH, a6o H—CfOH (mypairuua Kucaora). Hi.

211. a) w(CH3COOH) = 77 %
6) w(CH;COOH) = 27,3 %
B) w(CH;COOH) = 13,3 %.
212. Marwuiii amerar.
213. m(p-uy KOH) = 17,5 .
214. m(oxrr. ec.) = 18 1;
m(Bogm) = 142 r.
225. 2C3H,(C4;H;35,C00); + 1630, — 114CO, + 110H,,0.
229, a) w(C) =40 %;
6) W(C) =42 %.
230. a) n(caxaposu) = 1,46 moJIb.
231. m(somu) = 150 r.
232. w(caxaposu) = 14 %.
235. a) (C¢H,(05), + 6n0, > 6nCO, + 5nH,0.
236. m(xpoxmaJiio) = 6,75 T.
241. m(N) = 3,68 r.
247. C4H4Clg.

4: po3aij. ¥Y3arajJbHeHHS 3HAHDb 3 XiMmil

248. Kap6ou(Il) oxkcun, xap6ou(IV) okcug, KapboHATHY KUCJIOTY
Ta ii couti, medAki inmmi comoayku Kapoony.
251. Takux KJaciB — gBa.

226

MpaBo ans 6e3onnaTHOro po3MilLieHHst MiApYYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHCTUTYT MoaepHisauii 3micTy ocBiTy https://imzo.gov.ua



252, Cepen TaKuWX CIOJYK — KaJill TeTparigpokcoasoMiHAT
K[Al(OH),]; xynpym(II) cynasdar nerrarigpar CuSO, * 5H,0;
| H. & 0
aminoorroBa kucsora NH,CH,COOH, a6o H/N_(F_C\ OH
H
254. 2B.
256. r) KOBaJeHTHUH i BOgHeBuUIl 3B’ A3KMH.
258. B) 8Al + 30HNO; (p0s6.) = 8AI(NO;); + 3N,0T + 15H,0.
261. r) oguH i3 BapiaHTiB:
2CH;COOH + CuO — (CH3CO0),Cu + H,0;
(CH;C00),Cu + Ba(OH), — (CH;C00),Ba + Cu(OH),\.
265. a) Tak;
0) Hi;
B) TaK;
T') TaK.
276. V(NH;) = 43,9 m°.
278. ®@. Cenrep.
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CNoOBHUK TEPMIHIB

Awminoepyna — rpyna atromis —NH,.

Aminoxkucsiomu — TMOXimHI KapOOHOBUX KHCJOT, Y MOJEKYyJaaX
AKUX oAnH abo KijbKa aTtoMmiB I'izporeHy ByrJieBOAHEBUX 3aJIHIII-
KiB 3aMmiIleHi Ha aMmiHOTpyIIHU.

Binku — BUCOKOMOJIEKYJIAPHI OpraHiudi cIoJayKu, AKi BUKOHY-
IOTh 0c00JIBi Giosoriuni GyHKIIII B :KMBUX OopraHisMax.

Buwi xapb6onosi kKuciomu — KapOOHOBI KMCJIOTH, MOJIEKYJIU
axux mictarek 10 a6o 6iabire aTomiB Kap6omy.

BiOHo8/leHHs — TIpoIlec IPUEIHAHHS €JeKTPOHIB YaCTUHKAMU
(peuoBUHOIO).

BidHosHuK — YacTUHKA (PeUOBHUHA), SKa BTpavyae eJeKTPOHN.

BHympiwinsa enepzis pewo6uUHU — cyMa eHepriil ycix 4acTHHOK
PevYoOBUHU I eHepriii XiMiuHUX 3B’ A3KiB MijK HUMH.

BooHesuil 38’130k — eJIeKTPOCTATUYHA B3AEMOisI MidK MOJIEKY-
JaMu 3a y4yacTtio atomis ['irporeny.

Boonesuii noxasnuk (pH) — BeauumnHa, AKa XxapaKTepusye KOH-
neurparnio #oniB Iimporeny B posumuax. BomHeBuii mOKasHUK
JIOopiBHIOE 3HaueHHIO uncaa m y supasi ¢(H") = 10™ mous/n guasa
MOJIAPHOI KOHIleHTparii fonis H'.

Byenesodu — opraHiuHi CIOJYKH, CKJan SKWUX BiAmoBimae
saranbHil popmyni C,(H,0),,.

Byzneeo0Hesuil 3a1uuloKx — YacTUHA MOJIEKYJIN OPTaHiuHOI CIIO0-
JIYyKH, IKa CKJagaeTbesa 3 aromiB Kap6ony i Iigporeny.

Byzneeooni — cnoayxku Kap6ony 3 I'igporeHom.

Tizpockoniynicms — 3AAaTHICTH PEUOBUHU IIOTJIMHATY BOJIOTY.

l'iOpamosanuil iloH — #OH, CIIOJTYUYEHUN 3 MOJIEKYJIaMU BOH.

lidpokcunvra epyna — rpyma atromis —OH.

TI'idponiz — peakuisg odMiHy Mik cisio i Bogoio.

Tomonozu — cOONYKU, IKi HAJIEKAThH 10 IEBHOT'O T'OMOJIOTiYHOT'O
pany.
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TomonoziuHuil psd — pAJ OPTaHIUHUX CIOJYK, MOJEKYJIN AKUX
moxiOHi 3a OyZOBOIO i Pi3HATHCA 3a CKJIAJOM Ha ONHY UM KiJIbKa
rpyu aromiB CH,.

Junoav — uyacTuHKa (MOJEKyJa), AKa Ma€ JBa PiBHOMMEHHO
3apsAIsKeHi TOJI0CH.

Jucnepchi cucmemu — 3arajbHa HAYKOBa Ha3Ba HEOLHOPITHUX
cyMirmreli i KOJIOITHUX PO3UYMHIB.

Ex3omepmiuna peakyis — peaklid, mif yac AKOI BUAIIAETbCA
TeIJoTa.

Enexmpuunuili cmpym — CUPAMOBAHUIN PYyX 3aPAIKEHUX YACTH-
HOK (eJIEKTPOHIiB, OHiB).

Enexmpoaimu — CIOJIYKHU, BOAHI POSUMHU 1 PO3IJIABU AKUX
IIPOBOJATH €JIEKTPUUHUNA CTPYM.

Enexmponimuuna ducouiayis — posmnaj] peYOBUHU HA HOHU i
yac ii posunHeHHs ab0 IJIaBJIeHH.

Emyavcia — cTpyIlieHa cyMiIlll 1BOX PiAVH, HePO3UMHHUX OJHA B
ONTHITA.

Endomepmiuna pearkyis — peakiiis, IIiJ 4ac AKOI IOTJIMHAETHCS
TermJoTa.

Hupu — moxinmHi rurinepuHy i BUIUX KapOOHOBUX KUCJOT.

I30mepu — CIIONYKH, MOJIEKYJIU AKUX MAlOTh OJHAKOBUM CKJa,
aJie pisHy OymOBY.

IcmuHHuUll po3iuH — PO3UYMH, Y AKOMY IIepeOdyBatoTh HaMIPiOHi-
IITi YaCTUHKY PEUYOBUH (OKpeMi aTOMM1, MOJIEKYJIH, HOHN).

Honno-mosexynrapue pi6HanHA — PiIBHAHHA, AKe MicTuUTh (op-

MYyJIA PEYOBUH i (hopmynam HOHIB.
-0

~OH
Kapbonosi kKucaiomu — TOXiHI BYTJIeBOAHIB, MOJIEKYJIN AKUX
MicTATH OfHY ab0 KiJlbKa KapOOKCUJIBHUX T'PYII.

KapbokcunvHa zpyna — rpyna aromi —C

Kamaanisamop — pedyoBUHA, KA MIPUCKOPIOE PeaKIrito abo cupu-
yuHde i1 mepebir, 3aaInuInaUYnCh Micaa peakilii He3MiHHOIO.

Kucae cepedosuuie — cepenoBuiiie y BogHoMmy posuunsi 3 pH < 7.

Rucaoma — eJeKTPOJIT, AKWUHU AUCOIiI0€ ¥ BOAHOMY PO3UMHI 3
YTBOPEHHAM KaTioHiB ofgHoro tuiy — itouis igporeny H.

Kosnoi0Huil po3yun — PO3UUH, ¥ AKOMY MICTATbCA BEJIUKi 3a
PO3MipoM MOJEKYJIN PO3UMHEHOI PeUOBUHM, CKYIUEHHA 0araTbox
aToMiB a00 MOJIEKY.I.
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KoHyernmpo8aHuil po3yuH — PO3YMNH, ¥ AKOMY MiCTUTHCA 3HAU-
HO 0iJIbIlle PO3YMHEHOI PeUOBUHU, HisK POSUMHHUKA.

Kpucmaanisauiiina 6o0a — Boja, MOJEKYJU SKOI BXOOATH IO
CKJIaIy KPUCTAJIOTipaTy.

KpucmaanoziOopam — KpucTaJliyHa peyOBUHA, AKA MICTUTH Y
CBOEMY CKJIaZi MOJIEKYJIU BOIU.

Jlysxcre cepedosuie — cepegoBUIIle y BOZHOMY po3unHi 3 pH > 7.
MoHomep — BUXigHaA peUOBUHA B PeaKIlii moriMmepusarrii.

Hacuuenuil po3yun — pO3UYNH, V¥ AKOMY 3a JaHUX YMOB PEUOBU-
HAa O6iJbIlle He POBUNHAETHCS.

Hacuueni 8yznego0Hi — BYTJEBOAHiI, B MOJEKyJax SAKHUX
aromu KapOoHY cHoyueHi MiX c000I0 IIPOCTUM KOBAJEHTHUM
3B’ A3KOM.

Heenexmpoaimu — CHOJIYKY, BOOHI PO3YMHU i PO3MIaBU AKUX
He IIPOBOJATH €JIEKTPUYHOTO CTPYMY.

HeiimpanvHhe cepedosuuie — cepeOBUINE ¥ BOZHOMY PO3UUHI 3
pH="17.

Henacuuenuii po3uun — pOSUYUH, y AKOMY 3a HaHUX YMOB
MOJKHa POSYMHUTY IIEeBHY IOPILil0 PEUOBUHU.

Henacuueni eyezne600Hi — BYTJIEBOAHI, B MOJEKYJIaX SAKUX
atromu Kapbomy cmosydeni Misk co0ol0 He JIMIlle IIPOCTHUM KOBAa-
JIEHTHUM 3B’ A3KOM, a I IOABiHHNM, IOTPiHHUM 3B’ I3KOM.

Heobopomua peakxuis — peakrIlisg, gKa BigOyBaeTbCA JUIIE B
OJHOMY HAIIPAMKY.

Ob6opomHna peakyis — peakilis, AKa MOXKe BigOyBaTucA B IPOTU-
JIEKHIX HAIIPAMKAX.

OKuCHeHHss — TIIpoIleC BTPAauaHHS eJEeKTPOHIB YaCTUHKAMU
(pevoBUHOIO).

OKucHUuK — JacTHUHKA (peuoBUHA), AKA IPUETHYE JIEKTPOHH.

OKucHo-6i0H08HA peaKkyis — peaKIlida, AKa Big0yBaeThcs 3i 3Mi-
HOIO CTYIIeHiB OKMCHEHHS eJIeMEeHTiB.

Opzaniyna ximis — raaysb Ximii, mpeagMeToM AKOI € BUBUYEHHS
OpraHiuyHUX CIOJYK Ta IX IepeTBOPeHb.

Opzaniyni pevogunu — cuoayku KapOoHy (3a IeAKUMU BUHST-
Kammn).

OcHo8a — eNeKTPOJIIT, AKUHA MUCOIiI0E 3 YTBOPEHHAM aHiOHIB
OJIHOT'O TUITY — TiIpPOKCUI-10HIB.
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ITenmudHna ¢pyna — rpyna aToMiB —(“)—I\ll—
(0]
Ilina — HeomHOpPimgHA CyMiIll pigmHMT i rasy.

ITonimep — cHoayka, MOJEKYJIW AKOI CKJIANAIOTHCA 3 BEJIUKOIL
KiJIBKOCTI IpyIr aTOMiB OJHAKOBOI Oy I0BM.

Pearuyisa 3amiujenns — peakitid MisK IIPOCTOIO i CKJIATHOIO PeUOo-
BUHAMU, B Pe3yJIbTaTi AKOI yTBOPIOIOTHCSA iHIIL ITpOCTa i CKJIagHa
PEYOBUHUA.

Peaxuyis 06miny — peaxIiid MiK ABOMAa CKJIAJHUMU PEeYOBUHA-
MU, B Pe3yJabTaTi AKOI BOHU OOMiHIOIOTBHCS CBOIMU CKJIAJOBUMU
yacTUHaAMHU (aToMaMu, TPyIIaMu aTOMiB, HOHaAMM).

Peaxuyia nonimepusauyii — peakriiia yTBOPeHH IIOJiMePy BHACITI-
JIOK CIIOJIyYeHHs 0araTrboX MOJIEKYJ MOHOMEDY 38 PAXYHOK PYHHY-
BaHHS KpaTHUX 3B’ A3KiB.

Peakuis poskaady — peaxiiis, B AKili 3 oAHiel PEUOBUHU yTBO-
PIOETHCA KiTbKa PEUOBUH.

Pearuyia cnoayuenHs — peakrlis, B AKifl i3 KiJIbKOX peyOBUH
YTBOPIOETHCA OTHA PEUOBUHA.

Posbasnrenuil po3dyuH — PO3UYUH, ¥ AKOMY MICTHUThCA 3HAUHO
OiybIlle PO3UMHHNKA, HijK PO3UMHEHOI PEeUOBUHMU.

Po3uwun — opHOpigHA CyMiIll pEUOBUH.

Po3uunHUK — KOMIIOHEHT PO3UMHY, AKUI IepedyBae B TAKOMY K
arperaTHOMY CTaHi, I110 ¥ po3umH. SIKIO TAKUX KOMIIOHEHTIB PO3UN-
HY KiJIbKa, TO PO3UMHHUKOM 00MPAIOTh TOM, Maca SKOro HaibiabIIa.

Posyunnicmvs — 3maTHICTh PEUYOBUHU YTBOPIOBATU 3 iHIIIOIO
PEUYOBMHOIO PO3UNH.

CunvHuil enexkmposim — eJeKTPOJIiT, AKWUN HOBHicTIO abo
Mali)Ke IIOBHICTIO PO3IIafAEThCsa Ha MOHN B PO3UMHI.

Cinb — eJIeKTPOJIIT, AKUIN AUCOIIiIOE HAa KAaTiOHUM METAJIiYHOTO
eJieMeHTa Ta aHIOHU KMCJIOTHOI'O 3aJIUIIKY.

Crabruil erekmposiim — eJeKTPOJIIT, IKUH HEe3HAYHOIO MipOI0o
pos3mamaeTbcA HA MOHU B PO3UMHI.

Cnupmu — TOXifHI ByTJIeBOAHIB, MOJEKYJIN SKUX MiCTATH OJTHY
a00 KiJTbKa rApOKCUIBHUX TPYI.

Cmiiiki opearniuyni 3ab6pyourweani (CO3) — TokcuuHi opramiuxi
CIIOJIYKU MITYYHOTO ITIOXOAKEHH, IKi He 3a3HAIOTh XiMiUHUX mepe-
TBOPEHb Y IPUPOIHUX yMOBax abo OysKe MOBiJILHO pearyioTh i3
PeYOBMHAMU TOBKiJIJIA.
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Cmyninv eaexkmponimuunoi Oucoyiayii — BigHOUIEHHS Kiib-
KOCTi MOJIEKYJI eJIeKTPOJIITY, IKi po3mancsA Ha HOHU, 10 KiJIbKOCTL
11oT0 MOJIEKYJI Iepel AUCOIliaIliero.

Cmyninb OKUCHeHHs — YMOBHUM I[iJIOUNCEJTbHUY 3apA aTOMa B
PevYoBUHI.

Cycnensis — TepeMilliaHa CyMilll PifuHY i HEPO3YWHHOI B Hil,
mo6pe moapi6bHEeHOI TBePA0l PEUOBUHU.

TepmoximiyHe pi6HAHHA — XiMiuHe DiIBHAHHA i3 3amucom
YKCJIOBOTO 3HAUEHHS TEIJIOBOTO e(DEKTy peakIrii.

domocunme3 — CUHTE3 OPTaHIYHUX PEUYOBUH i3 HEOPraHIYHUX
(ByTJIEKHCJIOTO Ta3y, BOMIM, POSUMHHUX COJIeH) Y pOocJamHAX i me-
AKX 0AKTEePisaX 3a yU4acTIO eHepril COHAYHOTO CBiTIA.

AKicHa peakyis — pearIlis Ny BUABJIEHHS IEBHUX UOHIB y PO3-
YUHi, KA CYIPOBOYKYETHCA OCOOJIMBUM 30BHIIITHIM e(DEKTOM.
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A

Awminoxucmoru 187
Arneruien 123
OymoBa mosexkyJiu 124
BJacTuBocTi 125
s3acrocyBauusa 140

b

Binxu 186
BJaacTuBocTi 188
AKicuuit ckaan 187

B

BignoBienns 79
BigaoBuUK 80
BryTpinraa enepria
peuoBuHU 92
Boga
OoymoBa mosexynu 11
eJIEKTPOJIiTHYHA
nucolriarmisa 47
KpucraJjisaiiiga 21
Bonguesuii 3B’ aA30K 14

BogueBuii moxasuuk (pH) 48

Byraesonu 173

ByraeBonueBuit sanumiork 147

Byraesogui 112
3acTtocyBauHHsa 139
Hacuueni 112
HeHacuueHni 112
nomupeHicTs 135

r

TigpaToBama uacTuaka 16
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E

Enexrpoiir 34
CUJIbHUI 45
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Eran 117
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OymoBa mojexkyJsu 148
ByractuBocTi 149
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mobyBaHHA 152

3actocyBaHHA 150

disiomoriuna mia 151
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Erunen 123
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K

Hupu 168
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3acrtocyBaHHA 171
Kaacudikarmia 169

Isomepu 122

=t

NonHO-MOJIEKYIAPHE
piBHAHHA 54

K

Kapboxkcunbua rpyma 147, 157

Kap6onoBi kucmotu 157
Bumri 164
KupHi 165
MIOIITUPEHICTH
y npupomi 157
KarasizaTop 100
Kucae cepenoBurire 49
Kwuciora 40
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oseinoBa 165
onroBa (eraHosa) 157
OyzoBa Moexkyau 158
BiactuBocTi 158
3acTtocyBanua 160
nagbMiTrHOBa 165
creapuHOBa 165
Kpucramoriapar 21
Kpoxmanap 181

J

Jly:xHe cepemoBuime 49

M
Meran 112
O6ymoBa mojsekyJsiz 114
disuuni
ByactuBocTi 119
Meranoi 148, 151
MeTox eJIeKTPOHHOTO
bamancy 85
Munaa 166
Monomep 131

H

Hadra 135

HeenexTpouit 34
HeiiTpanabhe cepenoBuiiie 48

o

Oxucuenua 79
Oxucuuk 80
Opraniuna ximia 108
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OpraniuHi peuoBUHU
(cmoaryku) 106
OcuoBa 39

M

ITapadin 120
ITenTuana rpyma 188
ITina 6

IToniernnen 131
ITonmimep 131
IIpuponuuii raz 137

24

Peaxia
exs3orepmiuna 91
eugorepmiuna 91
3aMimieHsa 73
3BOpoTHA 76
HeoOopoTHa 76
obMminy 75
oboporHa 76
OKICHO-BigHOBHA 79
noJrimepusarii 131
mpama 76
poskJgany 72
comosryueHHs 71
AKicHa 64

Posuun 6
icTuHHNMI 8
KoJoigHuii 8
KOHIIeHTPOBaHUM 7
HacuueHuu 26
HeHacuueHUu 26
posbaBiieHU 7

Posunnena peuoBuHa 6

Posuunnuk 6
Pozunnricts 25

C

Caxaposa 176
BUPOOHUIITBO 178
3acTocyBaHHS 179

Cinn 38

Crompru; 148

Criiki opraniuni
3abpynuioBaui 195

CTyniHb eJIeKTPOJIiTUYHOL
mucorlriamii 43

Cycuensis 6

T

TenmoBuit epeKT peakrisii 91
Tepmoximiune piBHAHHA 93
Tedon 134

()
dorocuures 82, 174, 187
dpykTosza 180

L

IMentonosza 183

L

IIsuaxicTh XimMiuHOI
peakiii 96
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PO34YMHHICTb OCHOB, KMCIO0T, aMdOTEPHUX rigpokcnais i conen y sogi (npu temnepatypi 20—25 °C)

Kariounu
H+ L1+ Na+ K+ Ag+ Mg2+ Ca2+ Ba2+ Zn2+ Mn2+ Pb2+ Cu2+ Hg2+ N12+ Fe2+ Fe3+ A13+ Cr3+
Awnionn
F p M p p p M M M p p M p # p M H M p
Cl p p p p H p p p p p M p p p p p p p
Br p p p p H p p p p p M p M p p p p p
I p p p p H p p p p p M - M p p — p p
q2- p p p p H # #* p H H H H H H H # # #
SO§_ p p p p H p M M ) M M — # M M — — —
SO4_ p p p p M p M H p p M p p p p p p p
NO?_, p p p p p p p p p p p p p p p p p p
PO; P M P p H M H H H M H # # H H H H H
COg_ p p p p M M H H H H H # — M H — — —
CH3COO_ p p p p p p p p p p p p p p p — p p
YMOBHI MO3HAUEHHA:
«p» — po3umHHA peuoBUHA (podumHHiCTh oHaA 1 T peuoBunu y 100 r Bomm);
«M» — MAaJIOPO3UMHHA peuoBuHA (pos3umHHIicTh Big 1 r 7o 0,001 r y 100 r Bogm);
«H» — TPaKTUYHO Hepo3uMHHA peuoBuHA (posumHHicTs MeHIne 0,001 r y 100 r Boau);
«—» — pedyoBUHA He icHYE;
«#» — peuoBuHa icHYE€, ajie pearye 3 BOJoIO (il POBUMHHICTH BU3HAYUTU HE MOXKHA).

Pan akTMBHOCTI meTanis

EK Ba Sr Ca Na Mg Be Al Mn Cr Zn Fe Cd Ni Sn Pb (H,) Bi Cu Ag Hg Pt Au

XiMiYHa aKTMBHICTb MeTaniB 3pocTae

Pag kucnot 3a ixX cunoto
HCIO; = HNO3 = HI = HBr = HCI= H,S0, > H,SO3 > H3PO,4 > HF > HNO, >CH3COOH >H,CO3; > H,S >H,SiO3
Mpaso Ans Ge3ghlaTALRRP3MILLEHHS NIAPYUHUKA B MEREIIIHTRRIAT Mae cnabKki K1cnoTn
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