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1. KOHCIEKT JEKIIUA
1. 1 Jleknus Nel (2uaca)

Tema: «Ilpeamet u 3apaun xumuu. Mcropusi pasBuTus XMMUYECKUX 3HAHUIN»
1.1.1 Bonpocsl JieKum:

1 Ilpencrasienue o nuddepeHuanum U HHTErpalii €CTECTBEHHBIX HayK.

2 Tlpenmer u 3a1a4u XUMHUH. PoJib XMMU3aLMK B MPOU3BOJICTBE.

3 OcCHOBHOE coaepKaHNE aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI.

4 CTexruoMeTpUUYECKHE 3aKOHBI:

- 3aKOH COXPaHEHHUsI MacChl BEIIECTB;

- 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB;

- 3aKOH ABOTajpo;

- 3aKOH PKBUBAJICHTOB

1.1.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. IlpencraBiienue o (uddepeHIUANIIN ¥ HHTETPALMU €CTECTBEHHBIX HAYK.

XHUMHS - HayKa O BELIECTBAX, U3y4Yarolllasi UX COCTaB, CTPOEHHUE, CBOICTBA, a TAKXKE Mpe-
BpAaIleHUs BEILIECTB, HA COMPOBOXKAAIOLINECS U3MEHEHUEM COCTaBa aTOMHBIX SIIED.

Hcnonws3oBaHue nsl HYXJ 4YEIOBEKA NMPUPOJHBIX PECYPCOB — pPyI, KaMEHHOTO YIJ,
He(TH, IPUPOJHOTO ra3a, U3BECTHIKOB, IIMH, MECKa — TECHO CBSA3aHO C UX XMMHUYECKOH mepe-
paboTkoi. 13 mpupoIHOro ChIpbsi MPOU3BOAATCS pa3HOOOpa3HbIE BEUIECTBA, UCIIOJIb3yEeMbIE BO
BCEX OTPACTSAX TEXHHUKH, B CETLCKOM XO3SCTBE U OBITY.

2. Ilpeamert u 3axa4yu XxumMun. PoJib XUuMHM3aMH B NPOU3BOJCTBE.

XUMH3aIUsI HAPOAHOTO XO3SIMCTBA SBIISETCS OJTHAM M3 PEIIAOIIHNX (PaKTOPOB TEXHUUYECKO-
ro nporpecca. Mcnonp30oBaHue HOBEUIINX TOCTMKEHUN XMMHUH MO3BOJIAET 3HAYUTEIBHO IOBbI-
CUTh BBIIJIABKY METAJJIOB U3 Py, CO3JaTh CIUIaBbl BHICOKOW MPOYHOCTH M TEPMOCTOHMKOCTH.
Pa3BuTue, B 4aCTHOCTH, aTOMHOW 3HEPreTUKA U KOCMHUYECKON TEXHUKH, TECHO CBS3aHO C IPH-
MEHEHHEM HOBBIX MAaTE€pPHAJIOB, BHICOKOKAJIOPUWHOTO TOIUMBA M T. A. PacTéT morpeGHOCTH B
PA3IUYHBIX IUIACTHYECKUX MaccaX M CHHTETUYECKMX MaTepHaliaX, KOTOpble BO BCE OONBIINX
MacmTabax MPOU3BOIATC XUMHUYECKON TTPOMBITIUICHHOCTHIO.

3 OcHOBHOe co/iep;KaHUe AaTOMHO-MOJIEKYJISIPHOTO YUYEHUS

IlepBsiii onpenenun xumuo kak Hayky M. B. JlomoHocoB, OH cuuTal, 4To XUMHS AOKHA
CTPOMUTHCS HAa TOYHBIX KOJIMYECTBEHHBIX JAHHBIX - "Ha Mepe u Bece". [[oaToMy B XUMHIO KOJHU-
YECTBCHHBIE METO/bl MCCIEIOBaHUs OBUIM BBEIECHbI MMEHHO JIOMOHOCOBBIM BO BTOPOW TOJIO-
BuHe X VIII Beka.

JloMOHOCOB cO31an  y4eHME O CTPOECHHUH BEIIECTBA, 3aJ0KWJI OCHOBY aTOMHO-
MOJIEKYJISIpHOM Teopuu. OHO CBOAUTCS K CIEAYIOIIUM IOJIOKEHHUSIM, M3JI0KEHHBIM B pabore
"DeMeHThl MaTEMaTUYECKOU XUMUU":

1. Kaxxmoe BEmecTBO COCTOMT W3 MeJbYalIIMX, aajee (PU3MYECKH HEICTUMBIX YaCTHI]
(JTomoHOCOB Ha3BIBAT UX KOPITYCKYJIAMH, BIOCIEACTBHH OHU OB Ha3BaHBI MOJICKYJIAMHU).

2. Monexkynsl HaX0A4TCsl B IOCTOSSHHOM, CaMOIIPON3BOJIBHOM JIBUKEHHH.

3. Monekyibl cocToAT U3 aToMOB (JIOMOHOCOB Ha3Ball UX AJIIEMEHTAMM).

4. ATOMBI XapaKTEepU3yIOTCS ONMPENICTCHHBIM pa3MEePOM U MACCOM.

5. MonekyIbl MOTYT COCTOSITh KaK U3 OJJMHAKOBBIX, TaK U PA3JTMYHBIX AaTOMOB.

B cepeaune XIX Beka aTOMHO-MOJIEKYJISIPHOE YYEHHE 3aBOEBAJIO MOJHOE Mpu3HaHue. Ha
MEXIYHAPOJIHOM Cche3lie XUMHUKOB B T. Kapiicpys (1860 r.) Obutn MPUHATHI YETKHE ONPEACTICHHS
MOHATUI aTOMa U MOJIEKYJIBI.

Monekyna — HaumeHbWAs YACMUYa 6ewjecmed, CnocoOHas K camocmosmenbHOMy Cyuje-
CMB08anuUI0 U 061a0AIOWA XUMULECKUMU CEOUICNEAMU OAHHO20 8euecmad.

Mornekyna He MOXKET APOOUTHCS Aalblie 0e3 N3MEHEHHSI XUMUYECKIX CBOWCTB BEIIECTBA.
Mexny MolleKyJlaMHi BEIECTBA CYIECTBYET B3aUMHOE MPUTSHKEHHUE, Pa3INvyHOE y pa3HBbIX Be-
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mecTB. MoJIeKyIbl B ra3ax NPUTATUBAIOTCS APYT K APYry O4eHb ci1abdo, TOTJa KaKk MEXIy MoJie-
KyJaMU KMAKUX U TBEPABIX BEILECTB CUJIBI IIPUTSHKEHHUS OTHOCUTEIBHO BEJIUKU.

4. CtexuoMeTpuyecKue 3aKOHbI

3aKOH COXpaHEHMS MaCChl BEILIECTB

Macca BelecTB, BCTYNUBIINX B PEaKIMIO, paBHA Macce BEIIeCTB, 00pa30BaBIIUXCS B pe-
3yJbTaTE PEAKLIUH.

HckmounTenbHOe 3HAYEHHE i XUMUU HMEJO YCTaHOBJICHHE 3aKOHA COXpaHEHHs
Macchl, SIBJISIONIETOCS CJIEJCTBUEM BCEOOIIETr0 €CTECTBEHHOTO 3aKOHA COXPAaHEHHs] MaTepHH
u JaBwkeHus, chopmyaupoBanHoro M.B.JlomonocoBeiM (1711—1765 1T.) Kak BceoOmuiA
€CTeCTBEHHbIN 3aKoH B 1748 r. B mucbMme Kk [[. Oiinepy: “Bce mepemeHbl, B HaType ciydaro-
HiMecs, TaKOro CYTh COCTOSIHUS, YTO, CKOJBKO YEro y OJHOrO Tejla OTHHUMETCS, CTOJIb-
KO TPH COBOKYIUTCS K IPYTOMY, €XKeIH, T YOyAeT HECKOIbKO MaTepHH, TO YMHOXHUTCS B JPY-
rom Mmecrte... Cell BceoOmM 3aKOH MPOCTHPACTCS W B camble IpaBWJIa JBMKCHUS; HOO Te-
710, IBUXKYIIIEE CBOGH CHIJIONM Jpyroe, CTOJNBKO e OH Yy ce0s TepseT, CKOJIbKO COO0IaeT
JIPyroMy, KOTOPOE€ OT HEro ABWKECHHE MOJIy4aeT

3akoH coxpaHeHus sHepruu. C 3aKOHOM COXpPAHEHMsI MacChl BELIECTB TECHO CBSI3aH 3aKOH
COXpaHEHMsI SHEPTUU: SHEPTUs HE BOZHUKAET U3 HUYETro M He Mcue3aeT OecciaeHo, HO OHU €€
BU/JIbI MOTYT MPEBPALIATHCA B IPYTUE B CTPOTO SKBUBAJICHTHBIX KOJTHMYECTBAX.

Tak npu pa3noKeHUU BOJIbI, KUCJIOT, IIEJIOYEH WM COJIEH MOCPEACTBOM JJIEKTPUUECKOTO
TOKa AJIEKTPHUECKasi YHEPIrUs IpeBpalaeTcs B XUMHUecKyto. To e HabmogaeTcs mpu 3apsijike
akkymyJsitopa. OOpaTHBIN MPOIECC — MPEBPAIICHUE XUMHUYECKON YHEPTUU B DJIECKTPUUYCCKYIO
— MPOUCXOJIUT MPU PA3PSAKE AKKyMYJISATOPA.

3aKOH COXpaHEHUs PHEPIHH - OJWH U3 Hanbojee QyHIAMEHTAIbHBIX 3aKOHOB, COTJIACHO
KOTOPOMY BaKHEHIIasi (hu3rueckas BEIMYUHA — DHEPTUSl COXPAHSETCS B W30JIMPOBAHHOW CH-
cTemMe. DTOMY 3aKOHY MOJYUHSIOTCSA Bce 0e3 MCKII0YEHHsI U3BECTHBIE MPOIecChl B mpupojae. B
U30JIUPOBAHHOM CHCTEME SHEPTHsI MOXKET TOJIBKO MPEeBpaIaThCs U3 OAHOM POPMBI B IPYTYIO, HO
€€ KOJIMYECTBO OCTaeTcs MOCTOSTHHBIM. [Ipu mepexoie cUCTeMbl U3 OJHOTO COCTOSIHUS B JIPYroe
U3MEHEHHUE SHEPrHH HE 3aBHCUT OT TOTO, KaKUM CHocoOoM (B pe3yibTare KakuX B3auMOJECH-
CTBUH) ocyiecTBisieTcs: nepexo. [lpuunHa 3Toro 3akirodaercs B TOM, YTO HEPIHsl — OJHO-
3HayHasg (YHKLHUS COCTOSHHS CHUCTEMBI. VM3MEHEHUE PHEpruu B CHUCTEME MPOUCXOAUT MPU CO-
BEpILIEHUU PadOTHl M MpHU Nepesadye CUCTEME HEKOTOPOro KoiuyecTBa TemoThl. CoxpaHeHue
SHEPTUU CBA3aHO C OJTHOPOJHOCTHIO BPEMEHH, TO €CTh C TeM (paKTOM, YTO BCE MOMEHTHI BpeMe-
HU SKBUBAJICHTHBI U (PU3MUYECKUE 3aKOHBI HE MEHSIIOTCSI CO BpEMEHEM. 3aKOH COXpaHEHHS MeXxa-
HUYECKOM sHepruu ycraHosieH [. B. JleiiOnunem (1686), a 3akoH COXpaHEHUS SHEPTUH IS
HeMexaHnueckux sieiaeHuit — 1O. P. Maitepom (1845), JIx. I1. dDxoynem (1843—50) u I'. JI.
I'ensmronsiem (1847). B repmoanHaMuKe 3aKOH COXPaHEHUsI YHEPTUU HOCUT HAa3BaHKE MIEPBOTO
Hayaja TePMOJIMHAMUKH.

3aKOH MOCTOSIHCTBA COCTaBA. 3aKOH COXPAHEHMSI MACChI MOCITYKHJI OCHOBOM JJIs U3Y4EHUs
KOJIMYECTBEHHOT'O COCTaBa PAa3IMYHBIX XMMHYECKUX COeIMHEHUNH. MHOTrOYNCIIEHHBIE OIBITHI MO-
Ka3aJM, YTO KaYECTBEHHbIM U KOJIMYECTBEHHBIN COCTAB Pa3IMYHBIX CIOKHBIX BEIIECTB MOCTOS-
HEH UM HE 3aBHCUT OT CIloco0a UX MOTy4eHUsI.

3aKOH KpaTHBIX OTHOILIEHUM. M3BECTHBI Cilydau, KOT/ia JABa 3J€MEHTA, COSAUHSISACh MEXITY
co00i1 B pa3NIMYHBIX KOJUYECTBEHHBIX COOTHOLICHHSX, 00pa3yl0T HECKOJIBKO XHUMHUYECKUX CO-
enuHeHuit. Tak, yriepoa ¢ KUCIoposoM o0pa3yloT JBa COCIMHEHUS CIEAYIOIIEro COCTaBa: MO-
HOOKcHJ yriepoza (yrapusiii raz) CO — 3 BeCOBBIX YacTH yriiepojaa U 4 BEeCOBBIX YaCTH KHCIIO-
pona; muokcua yriaepoaa (yriaekucibiid ra3) CO, — 3 BECOBBIX YacTH YIiiepoja M 8 BECOBBIX Ya-
CTeU KUCITOpOa.

3akoH 00BEMHBIX OTHOIIEHUH. OTHAKO aTOMUCTHYECKHE TPEACTABICHUS CaMH 0 ceOe He
MOTJIM OOBSCHUTH, HAIIPUMEpP, KOJMYECTBEHHBIX COOTHOUICHHM, KOTOpbIe HAOIIOAAIOTCS B XH-
MHUYECKHX PEAKIMIX MEXKY ra3amH.



OtH onbITHLIE HaHHbIe [ eii-JIroccak 0000Imma B 3axkone 0b6vémnubiti omuouwenull: O0bEMBI
pearupyromux razo00pa3HbIX BEIIECTB OTHOCATCS MEXIY COOOW M K o0beMaM 00pa3yroIIuXcs
ra3000pa3HbIX BEUIECTB KaK HEOOJBIIHE IENbIe Yrciia.3aKkoH ABOTapo

1. 2 Jleknus Ne2 (2uaca)

Tema: «OcHOBHBIC KJIACCHI HEOPraHUYeCKUX coequHeHUil. [lonsiTne 00 neHTHPUKA-
MU KATHOHOB H AHHOHOB)
1.2.1 Bonpochl JieKIum:

1 ITpocThie U CIIOXKHBIE BEIIECTBA.

2 Oxcunpl. [lonyuenue, cBOMCTBA, TPUMEHEHUE.

3 Kucnotel. [Tonyuenue, cBoiiCcTBa, MPUMEHEHHE.

4 OcHoBanus. [lonyuenue, cBOMCTBa, IPUMEHEHHE.
5. Comun

1.2.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. ITpocThie U €10KHBbIE BEelIeCTBA.

enpro nr000¥ KnaccUUKAIIUKU SBISCTCS BBIICICHUE U3 MHOXKECTBA OOBEKTOB OTpPaHU-
YEHHBIX N0 YMCICHHOCTHU TPYII (KJIACCOB), OTAEIbHBIE 0OBEKTHI KOTOPBIX UMEIOT O0IINe Mpu-
3HAKW. DTU MPU3HAKU HA3BIBAIOTCS KIACCU(DUKAITMOHHBIMH.

B HacTosimiee Bpemst HanOolee pacpoCcTpaHeHa KIACCHU(PUKALU HEOPTAHUYECKUX COSIH-
HEHUW UMEHHO 10 HanboJiee XapaKTepHOMY ISl HUX TUITY XUMHUUYECKHUX TpeBpaiieHnid. BeiOpas
B KaueCcTBE KJIACCH(PUKAIMOHHOTO MPHU3HAKa MEPEHOC B ITUX MPEBPAIICHHUIX Pa3HOTO poja Ya-
cTull (TPOTOHBI, JIEKTPOHBI, SJIEKTPOHHBIC MAaphl ¥, HAKOHEIl, MPOCTO YaCTH MOJICKYJT), MOKHO
MHOTHE U3BECTHBIC HEOPTraHMUECKUE BEIIeCTBA pa3aeiuTh Ha 10 K1accos:

1. Kucaorsr: HCI, H2804.

. OcuoBanmsa: NaOH, NH .

. Comu: NH4C1, NaZSO4.

. Oxucaurenu: Clz, KMnO v Hzoz'
. BoccranoBurenu: Zn, Hz, CoO.

2
3
4
5
2+ 4+
6. KommuiekcoobpazoBarenu: CuCl2 (Cu ), PtClI . (Pt ).
7
8
9
1

. Jluranpr: NH3, CO, Cl.

. Koopaunarmonnpsie coeTMHEHMS. [Cu(NH3) 4]C12, Kz[PtCl 6].
. Pagukaisr: NOz, C103.

0.Acconmarsl: N204, CIZO6 A T. .

2 Okcuapl. Iloyyenue, cBoiicTBa, NPpUMEHEHHE
Oxcip — coelMHeHNe XMMHUYECKOTO 3JIEMEHTa C KMCIOPOJOM, B KOTOPOM CaM KHCIOPOA
CBs3aH TOJIBKO C MCHCC SJICKTPOOTPULIATCIIBHBIM 3JICMCHTOM.

®opmyna HazBanme ®opmyna HazBanme

CO okcu yraepona (1) Fe;O3 okcun xenesza (111)

NO okcup azota (1) CrOs OKCHJ  Xpoma
(VI)

N>Os okcup azota (V) Mn,0, OKCHUJ  Map-
ranama (VII)

a) Ilosryuenne oxkcuaoB.
v OKHCIIEHHE KHCIOPOIOM



npocTeix Bemects  2MgO +0,=2MgO

cnoxubIxX Bemects  2H,S+30,=2H,0+2S0,
paznoxxenueM, HarpeBanueM cosieii CaCO3;=CaO+CO,
HarpeBanuem ocHoBanuii  Cu (OH),=CuO+H,0

HarpeBaHUEM KHUCIIOPOJCOAECPKAIINX KUCIOT H,SO5;=H,0+S0O,
HarpeBaHWEM BBICIIUX OKCUIOB 4CrO3=Cr,03+30,
OkucneHne HU3IIUX OKCUIOB 4FeO+0,=2Fe,05

AN YN N N N NN

BriTecHeHUe eTyuero okcuaa MeHee JeTyInM Na,CO5;+S10,=Na,Si03+CO,

0) Kinaccuukanusa 1 xumMu4yecKkue CBOMCTBA OKCHI0B.

OCHOBHBIE - PearupyroT ¢ H30BITKOM KHUCIIOTHI C 00pa3oBaHUEM COJIM U BOJABI. OCHOBHBIM
OKCHJIaM COOTBETCTBYIOT OCHOBAHHSI.

1.BzanmonericTBre ¢ BOJOH(OKCHIBI IIEIOYHBIX U MIETOYHO3EMETHHBIX METAJJIOB)

CaO+H,0=Ca(OH),

2.Bce-c kucnoramu

Mgo+2HC1=MgC12+H20

3.C xucioTaMu OKCHUIaMHU

CaO+C0O,=CaCO;

4.C am(poTepHBIMH OKCHIAMH

Li20+A1203=2LiA102

Awmdorepnsbie (ZnO, Al,03,Cr,03, MnO5)

1.B3auMoIeliCTBYIOT KaK ¢ KUCIOTaMH, TaK U C OCHOBAaHUSIMHU.

ZnO+2HCl=ZnCl,+H,0

ZHO+2N3.0H+H20=N3.2[ZH(OH)4]

2.PearupytoT ¢ OCHOBHBIMHU U KUCJIOTHBIMU OKCHIAMU

Zn0+Ca0O=CaZnO,

Zn0O+S10,=7ZnSi0;

KucnoTHble-pearupyrT ¢ U30BITKOM MIEN0YH ¢ 00pa30BaHUEM CONH U BOABL. KHUCIOTHBIM
OKCHJIaM 9aCTO COOTBETCTBYIOT KHCIIOTHI.

1.BoNBIIMHCTBO B3aUMOACUCTBYIOT C BOJIOM

SO;+H,0=H,S0O,

2.Co menoyaMu

NaOH+Si0,=Na,Si0;+H,0

3.C OCHOBHBIMM OKCHJIAMH

Si0,+Ca0=CaSiO3

4.C amdoTepHBIMU OKCHIaAMHU

Al,O3+3S03=Al1,(SO04)3

3 Kucaorsl. [losryuenue, cBoiicTBa, NpUMeEHEHUE

Kucia0Tel — 0IMH M3 OCHOBHBIX KJIACCOB XMMHYECKMX COCAMHEHUH. OHM MOJYYHIId CBOE
Ha3BaHME W3-32 KUCJIOrO BKyca OOJBIIMHCTBA KHUCIOT, TaKMX, KaK a30THasg win cepHasd. llo
OTIPEICNIEHUI0 KUCI0Ta — 3TO AJIEKTPOIUT (BEIIECTBO, YIACTBYIOIIEE B PEAKITUAX C IMEPEX0A0M
3JIEKTPOHA), OTAAIOIINN 3IEKTPOH B PEaKUUU C OCHOBAHHUEM, TO €CTh BEIIECTBOM, IPUHUMAIO-
MM 3JICKTPOH. B cBETe TEOpHH 3NMEKTPOIUTHUECKON AUCCOIMAIINN KICIIOTa — JTO AJICKTPOJIHT,
IPU 3JIEKTPOIUTUYECKON TUCCOLMALMU U3 KAaTHOHOB 00pa3yroTCs JIMIIb KATHOHBI BOJIOPO/A.

a) Kinaccudukanusa kucjaor

Io coxep:kaHHIO KUCIOPOJA:

e Geskucnopoansie (HCL, H,S);

e kucnopoaocoaepxamme (HNO3).

[To OCHOBHOCTH — KOQJIMYECTBO KHCIBIX aTOMOB BOJIOPOJIA:

e OnroocHoBHbIe (HPO3);

e JIByxocHoBHbI€ (H,SeO4, A3enanHoBast KUCIOTA);

e TpéxocHoubie (H3POy).




e 1-

Ilo cue:

e CubHbIE — JUCCONMHUPYIOT MPAKTUUECKH TOJHOCTHIO, KOHCTAHTHI JUCCOIUAIMH OO0JTh-
10-3 (HNOs);

e Cnabple — KOHCTaHTa auccormanuu Menbie 1-10-3 (ykcycHas kucnorta Kn=1,7-10-5).
Ilo yCTOMYHMBOCTH:

e Ycroiuussie (H,SOy);

¢ Heycroiiuussie (H,CO3).

ITo nmpuHAAISKHOCTH K KJIaccaM XMMUYCSCKUX COSTMHCHUMN:

e Heopranmueckue (HBr);

e Oprannueckne (HCOOH);

Ilo nerydecTn:

e Jleryune (H,S, HCI);

e Heneryuue;

Ilo pacTBOPHMMOCTH B BOJE:

e PactBopumsie (H,SOy4);

¢ HepactBopumsie(H,Si10;);

0) XumMuuyeckue CBOMCTBA KUCJIOT

PacTBOpBI KUCIOT B3aUMOCHCTBYIOT C OKCHIAMU METAJNIOB ¢ 00pa30BaHUEM COJIA U BOJIBI:
CaO + 2HCI = CaCl, + H,O

Kucnotsl B3anmMoielicTBYIOT ¢ aM()OTEpHBIMH OKCHIAMHU C 00pa30BaHUEM COJIH M BOJIBI:
2HNO3+ZHO = ZH(NO3)2 + HQO

KucnoTel B3anMoIeHCTBYIOT €O IIEeTI0YaMK ¢ 00pa30BaHUEM COJIM U BOJIBI:

KOH + HCI =KCl + H,O

Kucnorsl B3auMOJEHCTBYIOT C HEpPACTBOPUMBIMH OCHOBAaHMUSIMH C OOpa30BaHUEM COJU U

BOJbI, €CJIM IMOJTYYCHHAA COJIb paCTBOpHUMaA:

2HCI1 + Cu(OH); = CuCl; + 2H,0

Kucnorsl B3auMO€HCTBYIOT € COJIIMH, €CITU BBINIAJACT OCA0K MUJIU BBIIEISAETCS ra3:
H,SO4+ BaCl, = 2HCI + BaSOy4]

Bonee cuibHBIE KUCTOTHI BRITECHSIOT O0iee ciradble U3 MX COJEH:

K;3PO4 + 3HC1 = 3KCl + H3POq4

K2C03 +2HCl =2KCl + C02+ HQO

(B maHHOM citydae HernpouHas yroybHas kucinora H,COs pacriamaercs Ha BOy M YIJIEKHUC-

JIBI Ta3)

Mertasipl, CTOSIIME B Py aKTUBHOCTH 10 BOJOPOJA, BHITECHSIOT BOJOPOJ M3 PacTBOpa

KHCJIOTHI (KpOME a30THOM), €CITU TOJIy4eHHAas COJIb pacTBOpHUMA:

Fe + 2HCl =FeCl, + H,1

C a30THOM KHMCIOTON WM KOHIIECHTPUPOBAHHBIMH KHCIOTAMU PEAKLUs UAET HHAYE:

Mg + 2H,SO4(kon1.) = SO, T + 2H,0 + MgSO4

JIns opraHMYecKHX KHCIOT XapaKTepHa peakius 3Tepu(ukanuu (B3aUMOJIEHCTBHE CO

CIIUpTaMu ¢ 00pa30BaHUEM CIIOKHOTO d(pUpa U BOJIBI):

R1-COOH + R2-OH — R1-COO-R2 + H,O
Hanpuwmep,
CH3COOH + C2H5OH = CH3COOC2H5 + HQO

4 OcnoBanus. Ilosyuenne, cBoiicTBa, NpUMEHEHHUE
1. OcHoBanust — (OCHOBHBIE THAPOKCH/IBI) — BEIIECTBA, MOJICKYJIBI KOTOPBIX COCTOST M3

MOHOB METAIIJIOB UM MOHA aMMOHUS M OAHON (MJIM HECKOJBKUX) THAPOKCOTPYIIBI (TUIPOKCH-
na) -OH. B BogHOM pacTBOpe AMCCONMHPYIOT ¢ OOpa3oBaHMEM KaTHOHOB M aHuoHOB OH-.
HasBanue ocHOBaHMsI OOBIYHO COCTOUT M3 JBYX CJIOB: «TUIPOKCU] METAIIIa/aMMOHUs». XOPOIIO
pacTBOPUMBIE B BOJIE OCHOBAHMSI Ha3bIBAIOTCS LIEJI0UAMHU.

2 CornacHo ApyroMy OIpPEIEICHUI0, OCHOBAHUSI — OJIMH U3 OCHOBHBIX KJIACCOB XHMMMHYE-

CKHX COGHHHCHHﬁ, BCIIECTBA, MOJICKYJIbI KOTOPBIX ABJIAIOTCA aKOCIITOPAaMH IIPOTOHOB.
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3. B opranuueckoil XUMHH MO TPAAUIIMH OCHOBAHHMSIMHU HA3bIBAIOT TaKXKE BEIECTBA, CIIO-
coOHBbIE JaBaTh AAJIYKThl («COJM») C CHJIBHBIMU KHCIOTaMH, HApUMeEp, MHOTHE aJIKaJIOUIbI
OTHCHIBAIOT KaK B JOPME «AITKAIOUA-OCHOBAHHEY, TAK U B BUJIE «COJICH AIKAIOUIOBY.

a) Cnoco0ObI moJry4eHnsi OCHOBAHM

e [lonyuenue wenouu npu peakyu CUIbHOOCHOBHO20 OKCUOA C 8000U

Tak Kak TOJNBKO CHIILHOOCHOBHBIE OKCHJIbI CTIOCOOHBI pearupoBath ¢ BOJAOH, 3TOT CIIOCOO
MO>KHO HCIIOIb30BATh UCKIIOYUTEIBHO JUISl OTYyUYEHUSI CUJIBHBIX OCHOBAHUN WITU IIEJIOYEH.

CaO(t) + H20(x) — Ca(OH)2(p)

CnaboocHoBHEIE U aM(OTEpHBIE OKCHIBI C BOJAOW HE pPEarupyrT, ¥ MOITOMY COOTBET-
CTBYIOIIIME UM TUIPOKCUJIBI TAKUM CITIOCOOOM IMOJTyYUTh HENb3SI.

e Kocgennoe nonyyenue 0CHO8AHUS (2UOPOKCUOA) NPU PeaKYUU CONU CO WeTL0UbIO

'anpokcuabl MaTOaKTHBHBIX METAJIOB MOTYYAlOT MPHU J00aBICHUH IIEIOYH K PAacTBOpaM
COOTBETCTBYIOIIUX coJiel. Tak Kak pacTBOPUMOCTH CI0000CHOBHBIX THIPOKCH/IOB B BOJI€ OUYEHb
MaJia, THIPOKCH]I BBITAIaeT U3 PACTBOPA B BUJIE CTYJHEOOPa3HOW MaCCHI.

CuSO4(p) + 2NaOH(p) — Cu(OH)2(1)] + Na2SO4(p)

0) Kinaccudukanus ocHoBaHuUi

PactBopuMebIe B Bojie OCHOBaHHMS (IIET0UN)

LiOH, NaOH, KOH, Ca(OH)2 ,Ba(OH)2 ,Sr(OH)2 ,Ra(OH) ,Cs(OH)

[IpakTudecky HEpaCTBOPUMBIE B BOJIE THAPOOKCH/IBI

Mg(OH)2, Zn(OH)2, Cu(OH)2, AI(OH)3, Fe(OH)3 ,Be(OH)2

Hpyrue ocHOBaHUSA

NH3 x H20

B) XUMH4YeCKHE CBOIiCTBA

1. JleficTBHe Ha MHIUKATOPHI: JIAKMYC - CHHUN, METHJIOPAHXK - JKENTHINA, (eHondraaens -
MAaJIUHOBBIH,

2. OcuHoBanwue + kucinora = Conu + Boga NaOH + HCl = NaCl + H20

3. [Ilénmoup + kucaoTHBIN okcua = coiu + Boaa 2NaOH + SiO2 = Na2Si0O3 + H20

4. Ill€nous + conmm = (HOBOe)ocHOBaHUE + (HOBas) coib Ba(OH)2 + Na2S0O4 = BaSO4+
2NaOH

5.Cosmn

Conu mpUHSATO ACTUTH HA TPHU TPYIIBL: CPEIHUE, KUCIBIE M OCHOBHBIC. B cpeqHUX cosx
BCE aTOMBI BOJIOPOJa COOTBETCTBYIOIIEH KUCIOTHI 3aMEIIeHbl HAa MeTalljIa, B KUCIIBIX COJISIX OHU
3aMEIIEHBITOIBKO YAaCTHYHO, B OCHOBHBIX coJisiX rpymibl OH COOTBETCTBYIOMIETO OCHOBaHUS
YaCTUYHO 3aMEIleHbl Ha KUCIIOTHBIE OCTaTKH.

CyIecTBYIOT Take HEKOTOpPbIE JPYTUe THIBI COJICH, HAPUMED: TBOMHBIC COJU, B KOTO-
pBIX cojaepxaTcsi 1Ba pa3HbIX kathoHa u oauH aHuoH: CaCO3;.MgCO; (momomurt), KCI. NaCl
(creBuHUT), KAI(SOy4 ), (amoMoKanueBbie KBACIIbl); CMEIIAHHBIE COJIU, B KOTOPBIX CONECPHKHUTCS
ONIMH KaThoH U NBa pasHbix annoHa: CaOCl, (wmu Ca(OCI)Cl); KOMIUIEKCHBIE COJIM, B COCTaB
KOTOPBIX BXOJUT KOMIUIEKCHBIM HMOH, COCTOALIMI M3 IIEHTPAJIbHOIO aTOMa, CBSI3AHHOTO C He-
ckonbkumu nurangamu: K4[Fe(CN)g] (kenrast xpossiHasi conb), K3[Fe(CN)g] (kpacHast KpoBsi-
Has cosib), [NaAl(OH)4], [Ag(NH3),]Cl; rugpaTtabie coiid, B KOTOPBIX COIEPKATCS MOJICKYIIbI
kpuctamm3anuonnoit Boael: CuSO>4. 5H,0 (mennsrii kynopoc), Na,S04.10H,O (rnaybeposa
COJIb).

1.3 Jleknus Ne3 (2ugaca)

Tema: «Opranudeckue coennHenus. [loaumepnl, npuMeHeHne»
1.3.1 Bonnpocs! Jiekuum:

1. Oprannyeckue NOJIUMEPHI.

2. D1eMEeHTOOPraHN4ECKHE MOJTUMEPBHI.

3. Heopranuueckue nojamMepsl.



4. CTpyKTypa U COCTOSIHUSI TIOJIMMEPOB

1.3.2 KparTkoe coaep:kaHue BONPOCOB
1. Opranuyeckue nMoJUMepbI
Monekynst BMC HazpiBatoT Makpomonekyinamu, a xumuto BMC — xumuen
MAaKpOMOJIEKYJI U MAaKpPOMOJIEKYJIAPHOU XUMHEH.

B pesynbrare MHOTOYHCIEHHBIX COCIMHEHMM, OCYLICCTBICHHBIX OIPOMHOW apMHEM
XUMHKOB, (PU3MKOB M TEXHOJIOTOB, OBUIO YCTAaHOBIEHO HE TOJIBKO CTPOCHHME HEKOTOPBIX
npupoaHbix BMC, HO 1 HaliieHbl yTH CUHTE3a UX 3aMEHUTENEH U3 TOCTYIHBIX BUIOB ChIPBS.
Bo3HuKIM HOBBIE BUABI IPOMBIIUIEHHOCTH, HAYAJIOCh TPOU3BOICTBO CHHTETUYECKOIO KaydyKa,
MCKYCCTBEHHBIX CHHTETHMUYECKUX BOJIOKOH, IUIACTUYECKUX Macc, JJAKOB M KPacoK, 3aMEHUTENEH
KOXHM M T.1. Ha mepBpIX mapax CHHTETHMYECKHE MaTEpUalbl HOCUJIM XapaKTep 3aMEHUTENIEH
IPUPOJHBIX MaTepuasioB. B HacTosiIee BpeMs B pe3yibTare ycnexoB B XuMuu 1 pusrke BMC u
YCOBEPLIEHCTBOBAaHMS  TEXHOJOTMM HMX  INPOM3BOACTBA, Onarojgaps  MNPUHIMIHAIBHOU
BO3MOXKHOCTH COYETaTh B OJHOM BEIIIECTBE JIIOOBIC JKellaeMble CBOICTBa, cuHTeTHueckue BMC
IIOCTETNIEHHO MPOHUKAIOT BO BCE 00JIACTH MPOMBILIUIEHHOCTH, /1€ OHU CTAaHOBSITCS COBEPILIEHHO
HE3aMEHUMBIMHM KOHCTPYKIIMOHHBIMH U aHTUKOPPO3UMHBIMU MaTepUaIaMHU.

Oprannueckue BMC sBIISIFOTCSI OCHOBOM HBOW MPHUPOJIBI BXOASIIUE B COCTaB PACTEHHUI, -
NOJIMCAaxapuabl, JIMTTIMH, OENKH, MEKTUHOBbIE BEIIECTBA — BBICOKOMOJICKYJSPHBI. LleHHBIE
MEXaHUYECKUE CBOMCTBA JPEBECHHBI, XJIONKA, JIbHBI 00YCIIOBIEHBI 3HAUUTEIBHBIM COJIEPKAaHUEM
B HHMX BBICOKOMOJIEKYJISIPHOI'O IIOJIMCaxapuaa — LEJUII0I03bl. [ J1TaBHOM COCTaBHOM 4YacTblO
Kaprodens, IMIIEeHUIbl, pXH, OBCAa, pPHUCA, KYKYpYy3bl, SUMEHs SBIAIOTCA ApYrou
BBICOKOMOJICKYJISIDHBIM TIONHMcaxapua — Kpaxman. Topd, Oypelii yromnb, KaMeHHBIE YIJH
IPEACTaBIAIOT COOOH MPOAYKTHI T€0JIOTMYECKOrO IPEBPAIIECHUS PACTUTENIBHBIX TKaHEH,
[JIaBHBIM 00pa3oM LEJUIIONIO3bl M JIMTHUHA, a TakXe [JOJDKHBI OBITh OTHECEHBl K
BBICOKOMOJIEKYJISIPHBIM COCAVMHECHUSM.

B ocnoBe xuBoro mupa takxke jnexar BMC — Genku, sBISIONIMECS TJIABHOW COCTaBHOM
4acTbIO MTOYTH BCEX BEILECTB KUBOTHOTO MPOUCXOXKIEHUA. MBI, COEAMHUTEIbHBIC TKaHH,
MO3I, KpOBb, KOXa, BOJIOCHI, LIEPCTb, POI COCTOSAT B OCHOBHOM M3 BBICOKOMOJIEKYJISPHBIX
OEIIKOBBIX BELIECTB.

Heopranmueckue BBICOKOMOJIEKYIISIPHBIE COSIMHEHHS UTPAIOT TaKyIO K€ OOJBIIYIO POJIb U
TaK e pacIpoCTpaHEHbl B MUHEPAIILHOM MUpE, Kak oprannyeckue BMII B sxuBoit mpupoze.

OcHOBHasi 4acTh 3€MHOM KOpPbI COCTOMT M3 OKHUCJIOB KPEMHMS, AJIIOMHHMS U APYTUX
MHOTOBAJIEHTHBIX 3JEMEHTOB, COEIMHEHHBIX, MO-BUIMMOMY, B Makpomosekynsl. HaubGonee
pactpocTpaHeH Cpeau 3THX OKUCIOB KpeMHHeBbll anruapun [ SiO , | , , sBiIsioumiics,
OeccriopHO, BBICOKOMOJIEKYJISIpHBIM coeanHeHneM. bomee 50% Bcelt macchl 3eMHOro Imapa
COCTOMT M3 KPEMHHUEBOIO aHTMJApHUIA, @ B HApPYKHOW YacTU 3€MHOM KOpPBI COAEpKAHHE €ro
nocturaer 60%. HawuOonee pacnmpocTpaHeHHON MoaudUKanueil KpEeMHUEBOTO aHTHApPUAA
SBIISICTCS KBapI] — BasKHEHIIIasi COCTaBHASA YacTh OOJIITMHCTBA TOPHBIX IMTOPOJI U TECKA.

2. DJIeMeHTOOPraHuYeCcKue MoJIMMepbl

[IepBoit 0COOEHHOCTHIO XMUMHUH BEICOKOMOJIEKYJISIPHBIX COCTUHEHUH SIBIISETCS] COBEPIICHHO
HOBOE ITOHATHE MOJIEKYJISIPHOTO BECa.

JI11 HU3KOMOJIEKYJIIPHBIX COEIMHEHUI BEIMUMHA MOJIEKYJIIPHOTO BECAa — 3TO KOHCTAaHTA,
XapaKTEepU3yIollasi HHAUBUIYaIbHOCTh XUMHUYECKOTO COEAMHEHNA. M3MeHeHne MOIeKyIIpHOrO
BECa BCETJa CBUJETEILCTBYET O MEPEXOAE K APYTOMY BELIECTBY U COIPOBOXKAACTCS 3aMETHBIM
U3MEHEHHEM CBOWCTB. C mepexoaoM OT OJHOTO IPEACTABUTENS TOMOJIOTHYECKOro psna K
apyromy (T. €. C U3MEHEHHEM BEJTMYMHBI MOJEKYJISIPHOTO Beca) (pu3HuecKue CBOWCTBA BELIECTB
MU3MEHSAIOTCS. HaCTOJIBKO, YTO, MOJIB3YSCh ATUM M3MEHEHHMEM, yIAeTCsl OTACIUTh TOMOJIOTH APYT
OT Jpyra.

MonekynspHblii BecC

CreneHp NMONUIUCIEPCHOCTH SIBIISIETC HE MEHEE Ba)KHOM XapaKTEPUCTHKOM MOJIMMeEpa,
YeM CpPEJIHUI MOJICKYJISIPHBIN BeC.



C wusMmMeHeHHeM (U3MYECKMX CBOMCTB IO MeEpe YBEJIWYECHHUS MOJIEKYJISIPHOIO Beca
HEIMOCPEJICTBEHHO CBSI3aHA €IIe OJHAa OCOOEHHOCTb BBICOKOMOJIEKYJSIPHBIX coeauHeHuid. C
YBEJIMUEHUEM MOJIEKYJISIPHOIO Beca JIaBJICHHUE N1apOB XMMHUYECKUX COCAUHEHUN YMEHBIIAETCS U
321010 A0 JOCTHXKEHHSI 3HAYEHUN MOJEKYJISPHBIX BECOB, XAPAKTEPHBIX JJIsI BBICOKOMOJIEKY-
JSIPHBIX COEIUHEHMH, NajaeT MPaKTUYECKU 10 Hyis. [Ipum HarpeBaHMM BBICOKOMOJIEKYIISIPHBIX
COCTMHCHUN HE HAOII0JAeTCsl 3aMETHOM JIETYy4ecTH, a MpH ONpPEICICHHON TeMIiepaType
HACTYIIA€T TEPMHMUECKOE pa3jOKEHUE BEIIECTBA C pa3pblBOM XHMHUUYECKHUX CBA3CH U
NEepPErpynnupoOBKOl aTOMOB. BBICOKOMOJIEKYIIIDHBIE COEAMHEHUSI MPAKTUYECKU HEJIETYYHd U HE
MOTYT OBITh IEPEBEICHBI B ra3000pa3HOE COCTOSHUE.

B oTianure OT HU3KOMOJIEKYJISIPHBIX COEAMHEHUH, 111 KOTOPBIX NU3BECTHBI TPU arperaTHbIX
COCTOSIHUSI: TBEPJIOE TEIO, JKUIKOCTb, a3, — I BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN N3BECTHBI
TOJIBKO JIBA arperaTHbIX COCTOSIHUS: TBEPAOE TENO, KUIAKOCTb.

3. Heoprannuyeckue moJuMepsbl

XapakTepHOl O0COOEHHOCThIO XHMHHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHM SBISETCSA TO,
YTO HAMMEHBIIEH «YacTHIIEH», YJaCTBYIOLIEH B peakuuu Wid (PU3HKO-XHUMHUYECKOM TpoIiecce,
ABJISIETCS. HE MOJIEKYJIa, KaK B KJIACCUYECKOW XMMHH, a 3JIEMEHTapHOE 3BEHO (IIPH XUMHUYECKUX
PeaKIHsIX) UM YY4acTOK HenH (Ipu GU3UKO-XUMUYECKUX U (PU3MKO-MEXaHMUECKUX MpoIieccax).

Takoe moBefeHHE MOJIEKYJI BHICOKOMOJIEKYJISIPHBIX COSMHEHUN B (PM3UKO-XUMUYECKUX U
(U3UKO-MEXaHNYECKUX MPOIeccax CBSI3aHO ¢ THOKOCTHIO MaKpOMOJIEKYNl. MOJIEKy IsIpHbIE IIeTTH
pPa3HBIX MOJMMEPOB OONAJAIOT Pa3IMYHOM THOKOCTBIO, KOTOpas OIpeaesseTcs] BEIUMYHUHOM
HNOTEHIMATIBLHOTO Oaphepa CBOOOTHOTO BpAIIEHUS] aTOMOB OTHOCUTENIBHO ApYT Apyra. Bennunna
MOTEHLIMAJIbHOrO Oaphepa B CBOIO OYEpEelb 3aBUCHUT OT XMMHUYECKOIO CTPOCHHUS MOJIMMepa U
xapakTepa (GyHKIHOHAIBHBIX TPYII, UMEIOIIUXCS B LIEIH.

MakpoMoJIeKysibl  JIMHEHHBIX  TOJUMEPOB  XapAKTEPU3YIOTCA  BBICOKOM  CTENEHBIO
acummerpuu. IloaTomMy oOTzAEnbHBIE YYacTKM BBITSHYTOM MOJIEKYJISIPHOM ILIENM HACTOJIBKO
yYAQIEHBl IPyr OT Apyra, 4TO B3aWMHOE BJIMSHUE CTAHOBHUTCS HMYTOXHO MajbIM. Bcenencreue
3TOTO HEKOTOPbIE YYaCTKH MOJICKYJISIPHOM IIeTH MPU PacTBOPEHUH (KOTAa MOABMKHOCTh U THO-
KOCTh LIETIM BO3PACTaeT) U B Ipolieccax AedopMaluu MOJIUMEPOB BeAyT ceOsi Kak KHHETHUYECKU
CaMOCTOSITENIbHbIE €IUHUIBL. Takue y4acTKM MOJEKYJISpPHOHW LENU Ha3bIBAIOT CErMEHTAMHU.
BenmnunHa ywacTka MOJIEKYJIIDHOM LIENH, IPOSBISIIOIIEIO0 KHHETHYECKYIHO HE3aBUCHMOCTH
(cermMeHTa), HE SBJIAETCS MOCTOSIHHOM M 3aBHCUT OT YCIIOBHI, B KOTOPBIX HAXOTUTCS IMOJIUMEP
(TeMriepatypa M KOHIIEHTpaIUsl pacTBOpa, MPUPOJa PacCTBOPUTEINS, TeMIepaTypa, BEIUYMHA U
CKOpPOCTh MPUJIOKEHUS HArpy3K Mpu Aedopmaruu). IT0 NPUBOJUT K TMOSBICHUIO HEKOTOPHIX
0COOEHHOCTEH B CBOMCTBAX pacTBOPOB M B Mpolieccax aedopmanny moJMMepoB.

IIpocreiimieir «4JacTuLEel», CaMOCTOSATENBHO Y4YacTBYIOLIEH B XHMHUYECKUX PpEAKLUsX,
ABJISIETCSL  DJIEMEHTAPHOE 3BEHO MAaKpOMOJIEKYJbl mnojauMmepa. CregoBaTenbHO, pEeakIUU
(YHKINOHATIBHBIX TPYII MOJIMMEPOB — 3TO XMMHUYECKHE PEAKIIUU JIEMEHTAPHBIX 3BEHBEB.

CnegyeT OTMETUTb, YTO TMOJA (YHKIHOHAJIBHBIMU TIpYNIaMU IOJUMEpa OOBIYHO
NOJPa3yMeBalOT (PYHKIIMOHAIbHBIE TPYIIIBI, BXOAAIINE B COCTaB 3JIEMEHTAPHBIX 3BEHBHEB LICIH.
B makpomosiekynax OOJBIIMHCTBA MOJIMMEPOB HUMEIOTCA TaKXKe KOHIEBble (YHKIIMOHAJIbHBIE
IPYMIIbI, KaK MPaBUJIO, OTIMYAIOMIKAECS OT (DYHKIMOHAIBHBIX TPYII 3JIEMEHTAPHBIX 3BEHBEB.
Opnako mpu OOJBIIOM MOJIEKYJISIPHOM Bece MOJMMEpa W MalloM 4YHUCIIe KOHIEBBIX TPYIII
peaKkus MM KOHILIEBBIX TPYNI B MOJABJISIONIEM OOJBIIMHCTBE XMMHUYECKHUX IPEeBpAIICHUI
MOJIMMEPOB MOYKHO MPEHEOPEUb.

4. CTpyKTYpa B COCTOSIHHMS NOJMMEPOB

B kmaccuueckoil XMMHM TIOJIHOTY TPOTEKAHHWS XHWMHUYECKOW pEakIuH OOBIYHO
XapaKTepU3yIT YUCIOM MOJIEW MPEBPAILEHHOrO BEIIECTBA MM BBIXOJIOM MPOAYKTOB PEAKIIMH,
IPUYEM 0[] «MOJIEM» IOHMMAIOT BIIOJIHE OMNPEICICHHYIO BEJIMYMHY — MOJEKYJISPHBIA BeEC
BELIECTBA, BEIPAKEHHBIM B KOHKPETHBIX BECOBBIX €MHUIIAX.

Nuaye oOCTOWT €70 B XUMHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHMH. Tak, mpu
3TepU(HUKAIMK TTOJIMBUHUIOBOTO CIHPTAa OAMH MOJIb YKCYCHOTO aHTHIpPHUIA Pacxoayercs Ha
OJIHO 3JIEMEHTAapHOE 3BEHO IOJIMMEpPA, U MOHITHE «MOJIb» CTaHOBHUTCS YCIOBHBIM. B xumun
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BBICOKOMOJICKYJISIDHBIX COCIMHEHHH MOJIEM® Ha3bIBAIOT MOJIEKYJSPHBIH BEC 3JIEMEHTapHOIrO
3BCHA MTOJINMEPA, BBIPAKEHHBIM B KOHKPETHBIX BECOBBIX €IUHUIIAX.

COOTBETCTBEHHO  IIOJIHOTY  XMMHMYECKOM  peaklUuu  XapaKTepU3ylT  YHUCIOM
IIPOPEArUPOBABIINX JJIEMEHTAPHBIX 3BEHbEB. [IOCKONBKY 3TH 3BEHbS HAXOAATCSA B OIHOMU
MOJIEKYJISIPHOM LIENH, YMCIIO 3JIEMEHTAPHBIX 3BEHBEB, YUACTBYIOIUX B PEaKLIUU, 10Ka3bIBACT HE
BBIXOJI KOHEYHOI'O NPOAYKTa PEAKLUH, KaK B PEAKLIMAX HU3KOMOJIEKYJISPHBIX COCAMHCHHM, a
CTENEHb XMMHMYECKOIO IPEBpAIllEHUs] BBICOKOMOJIEKYJIApHOro coennHeHus. K Tomy ke
UCXOJIHbIE U KOHEYHbIE NMPOIYKTHl peaklUuu OObEAMHEHBbl B OJHOW MOJIEKYJSPHOH Lienu, uTo
MEHSET MPEACTABICHUS «KJIACCUYECKONW» XMMHUHM O 4UCTOM BeuiecTBe. [loaTomMy pe3ynbpTaTsl
XUMHUYECKUX MPEBPALICHUI BBICOKOMOJIEKYJSIPHBIX COCIMHEHUM IPUXOJUTCS OLICHUBATH
CTaTUCTUYECKHU.

B Tex cmydasx, korma B pe3ysibTare PEeakUUU JOCTUTHYTa HCUEPIBIBAIOINAs IIOJTHOTA
npeBpameHuss BceX (YHKIMOHAIBHBIX TPYIMI, IOJYYEHHBIH MPOAYKT, COTJIACHO TMOHSATHIM
KJIACCUYECKOM XMMHH, BCE€ PaBHO HE SBISIETCA YHUCTBIM  BELIECTBOM  BCIEICTBHE
HEOJHOPOAHOCTH TIOJIMMEpa MO MOJIEKYJIApHOMY Becy. Takum o0pa3om, BBOISTCS HOBBIC
MOHSATHSA: OJNHOPOAHOCTh BEIIECTBA IO MOJIEKYISPHOMY BECy U OJZHOPOJHOCTH BEIECTBA IO
XUMHUYECKOMY COCTaBY.

Hapsny c¢ peakuusMu DJIEMEHTapHBIX 3BEHBEB OYECHb BAXKHOE 3HAYCHHE HMEIOT
MaKpOMOJIEKYJISIPHBIE PEAKIIMU MOJUMEPOB. B 3THUX peakimsax MakpOMOJIEKylIa BeJeT cedsl Kak
€AMHOE LIEJI0E U IMO3TOMY CTEXHOMETPUYECKHE COOTHOILIEHUS PEarupyrolluX BEIIECTB PE3KO
OTJIMYAIOTCSI OT CTEXMOMETPUYECKUX COOTHOIIEHMM BELIECTB B PEAKLUAX 3JIEMEHTAPHBIX
3BCHBEB I1OJIMMEPOB.

K MakpoMoneKyIsipHbIM peakusM MOJIUMEPOB OTHOCSTCS MEXMOJIEKYJIIPHbIE pEaKLuu, B
pe3yabTaTe KOTOPBIX MEXIy MakpoMOJeKyJIaMH OoOpa3ylTCsl XMMHUYECKHE CBSI3U M JIMHEHHbIE
MOJIMMEPHI IPEBPAIIAIOTCSI B IPOCTPAHCTBEHHBIE, a TAKXKE PEAKLUU XMMHUYECKON NECTpyKLUUU
IOJIMMEPOB, IIPOTEKAIOLIHUE M0 BIUSHUEM XUMHUYECKUX PEareHTOB.

B peakuusax osneMEHTapHBIX 3BEHBEB  IOJIMMEpa, BCIEJICTBUE  COM3MEPUMOCTHU
MOJIEKYJIIDHBIX BECOB JJIEMEHTApPHOI'O 3BEHA U PEarupyoIlero ¢ HUM HU3KOMOJIEKYJISIPHOTO
BEIIIECTBA, YYACTBYIOT OOBIYHO COM3MEPHMBbIE KOJIMYECTBA MOJIMMEpa U HU3KOMOJIEKYISPHOTO
coeauHeHus. [Ipu oOpa3oBaHUU K€ MEXKMOJIEKYIISIPHBIX CBA3€H B PEaKlMU Yy4acTBYET, C OJHOU
CTOPOHBI, MaKpOMOJIEKyJla IIOJMMEpa, a C JAPYrol — MOJEKyJa HU3KOMOJIEKYISIPHOIO
COCIMHEHUS, MOJIEKYJIIPHBIM BEC KOTOPOrO B COTHU WJIM THICSYM pa3 MEHbILIE MOJIEKYJISIPHOTO
BEca MoJuMepa.

1.4 Jlexknus Ne 4,5 (4uaca)

Tema: «CTpoeHue aToMa ¥ EPUOANMYECKHH 3aKOH»

1.4.1 Bonpocsl JieKIuM:

1. CoctaB atomoB. M30TOMBI M1 H300apHI.

2. KBaHTOBO-MexaHU4ecKas MOJEINIb aTOMa.

- IJJaBHOE KBAHTOBOE YHUCIIO;

- opOUTANBHOE KBAHTOBOE YHCIIO;

- MATHUTHOE KBAaHTOBOE YHUCJIO;

- CIIMHOBOE KBAaHTOBOE YMCJIO.

3. Pacnipenienenue 3J€KTPOHOB B aTOME:

- [Ipuaiun munumyma 3aeprud. IIpasuiio KneukoBckoro;

- [Tpauun Ilaynu;

- [IpaBuiio Xynna.

4. DnekTpoHHbIE KOH(UTYpallMK aTOMOB ¥ HOHOB. CrocoObI 3aMMCH AJIEKTPOHHBIX KOH(U-
rypaunu.

5. Ilepuoauueckuii 3akoH. SIBJIEHHE MEPUOJUYHOCTH C TOYKH 3PEHHUSI CTPOCHHUSI aToMma.
CtpyKTypa nepuogn4ecKkoil CUCTEMBI.
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1.4.2 KpaTkoe cogep:kaHue BONPOCOB

1 Coctas atomoB. U30T0NBI H H300apHI

XOoTsl CIIOBO amom B TEPBOHAYAbHOM 3HAYEHMM O0O03HAYAJI0 YacTHUIly, KOTOpas He
JEIUTCS Ha MEHBIIINE YaCTH, COTJIACHO HAYYHBIM MPEICTABICHHUSIM OH COCTOUT U3 00Jiee MEIKUX
YacTHUll, Ha3bIBa€MbIX CyOaTOMHBIMU YacTUI[AMH. ATOM COCTOUT U3 3JIEKTPOHOB, IPOTOHOB, BCE
aTOMBI KpOMe BOZ0pojia-1 comepxaT Takxke HEHTPOHBI.

DJIEKTPOH SIBISETCS CaMOM JIETKOM M3 COCTaBIAIOIIMX aTOM 4yacTul] ¢ Maccoit 9,11x10—-28
I, OTPUIIATENIbHBIM 3apSA0M U Pa3MEpPOM, CIHUIIKOM MaJbIM Il U3MEPEHUsI COBPEMEHHBIMU
Meroaamu. [IpoToHBI 00JIAAIOT TONOKUTEIBHBIM 3apsaoM U B 1836 pa3 Tsokenee AIeKTpoHA
(1,6726x10 % ). HeliTpoHEI He 061aHalOT SIEKTPHUECKHM 3apsigoM W B 1839 pas Tsmkenee
snextpona (1,6929x107* r). TIpu 3ToM Macca sgpa MEHbIIE CyMMbI MAacC COCTABIISIOLINX €&
IPOTOHOB M HEUTpPOHOB H3-3a 3ddekra aedexkra macchl. HEHTpPOHBI M MPOTOHBI HMEIOT
CpaBHUMBIN pa3mep, 0KoJio 2,5%X10—15 M, XOTs pa3Mepsl 3TUX YaCTHI] ONPEICTECHBI TIII0XO.

B cranpapTHON MOZJENN 3JIEMEHTAPHBIX YAaCTULl KaK IIPOTOHBI, TAK U HEUTPOHBI COCTOSAT U3
3JIEMEHTapHBIX YaCTHUL, Ha3bIBAa€MbIX KBapkamu. Hapsay ¢ nentoHaMu, KBapKHy SIBISIIOTCS OJHOM
U3 OCHOBHBIX COCTABJISIFOIIMX MarTepuu. VM mepBbie W BTOpHIE SIBISIFOTCS (DepMUOHAMHU.
CyIecTByeT IIECTh THUIOB KBAapPKOB, KaXKIbIH W3 KOTOPHIX HMMEET APOOHBIA SIEKTPUUCCKUNA
3apsia, paBHbIN +2/3 i —1/3 smeMenTapHoro. [IpoToHbl COCTOST U3 ABYX U-KBAPKOB U OJHOTO
d-kBapka, a HEUTPOH — M3 OJHOTO U-KBapka W ABYX d-KBapKOB. DTO pasziuyue OOBSCHSET
pa3HHUIly B Maccax W 3apsjax MpoToHa W HeWTpoHa. KBapku CBs3aHBI MEXIy COOOW CHIIBHBIMHU
AJIEPHBIMH B3aUMOJICHCTBUIMU, KOTOPBIE MEPEIAIOTCS IITIOOHAMU.

2. KBaHTOBO-MeXaHHYeCcKas MOJeJIb aTOMa

- IJJaBHOE KBAHTOBOE YHUCIIO;

- OpOUTATBHOE KBAHTOBOE YHCIIO;

- MArHUTHOE KBaHTOBOE YHUCJIO;

- CIIMHOBOE KBAaHTOBOE YMCJIO.

CeronHsi OOLIEIPUHATON SIBISIETCS MOJENH aTOMa, SIBISIOLIASCS Pa3BUTUEM IIaHETapHOMN
mMozenu. CuuTaercs, 4To siAPO aToMa COCTOUT M3 IMOJOKUTEIBHO 3apPSKEHHBIX IMPOTOHOB U HE
MMEIOIINX 3apsiaa HEUTPOHOB U OKPYKEHO OTPULATENBHO 3aPSyKEHHBIMU 3JeKTpoHamMu. OJTHaKO
MPEACTABICHHS KBAHTOBOW MEXaHUKHU HE MO3BOJISIOT CUYUTATh, YTO 3JIEKTPOHBI JBUKYTCS BOKPYT
AIpa TO CKOJbKO-HUOYAb OIpeneaeHHBIM TPaeKTOPUSAM (HEOoNpeAeaEéHHOCTh KOOPIWHATHI
DJIEKTPOHA B aTOME MOXKET OBITh CPaBHHMA C Pa3MEPaMU CaMOTO aTOMa).

XUMHYECKHE CBOMCTBA aTOMOB OIPEICISIFOTCA KOHMDUTYpalUe 3IEeKTPOHHOW 000JI0YKH U
OTHCHIBAIOTCS KBAHTOBOM MexaHukol. [lonoxeHune aroma B Tabnuie MeHeneeBa onpeensercs
KOJIMYECTBOM IPOTOHOB, B TO BpPEMS KaK KOJWYECTBO HEUTPOHOB HA XMMHUYECKHE CBOMCTBA
MPAKTUYECKH HE BIUSET; IMPU dTOM HEUTPOHOB B SApE, KaK MPaBUIIO, OOJbIIE, YeM MPOTOHOB
(cMm. crateto 00 atromHOM sape). Eciam arom HaxoguTcss B HEUTPAIBHOM COCTOSIHHH, TO
KOJIMYECTBO JJIEKTPOHOB B HEM pPAaBHO KOJWYECTBY MNPOTOHOB. (OCHOBHas Macca aroma
cocpeloToueHa B siApe, a MaccoBas JOJs DJEKTPOHOB B oOlIeil Macce aToMa HE3HAYUTeNIbHa
(HECKOJIBKO COTBIX MPOIICHTA MACCHI SIpPa).

Maccy atomMa NpUHATO U3MEPATh B aTOMHBIX €IMHMIIAX MACChl, paBHBIX /12 OoT Macchl
aToMa CTaOUIBLHOTO M30TOMA YTIAepoaa 12c.

3. PacnipenesieHue 3J1eKTPOHOB B aTOMe:

- [Ipuaiun muaumyma 31eprud. Ilpasuiio KneukoBckoro;

- [Tpauun Ilaynu;

- [IpaBuiio Xynna.

Jlnst atoma BoOpoia pacy€Thl CIIEKTPOB HA OCHOBE MoAeNn bopa nanu xopoiee cornacue
C DKCIEPUMEHTOM, HO A JIPYIMX D3JEMEHTOB IOIY4aloCh CYLIECTBEHHOE PACXOXACHHUE C
ONBITHBIMU JdaHHBIMU. B 1916 r. Hemenkuii ¢puszuk Apronsa Morann Bunsrensm 3ommepdensbn
YTOYHHIII Mozenb bopa. 3ommepdens BrICKa3al MPEANONI0KEHHE, YTO KPOME KPYTOBBIX, DJICK-
TPOH MOXKET JIBUTaThCs M MO JUIMNTUYECKUM opOuTam. [Ipu 3TOM MoYTH OJUHAKOBOMY YPOBHIO
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SHEPTUU COOTBETCTBYET YHCIO THUIOB OpPOHMT, pPAaBHOE TIJaBHOMY KBAHTOBOMY YHCITY.
3oMmmMepdenb AOTTOTHIUIT MOAECIB MTOOOYHBIM (OpOUTATLHBIM) KBAHTOBBIM YHCIIOM (OTIpEIesto-
UM (GOpPMY IIIUIICOB) U 3aBUCUMOCTBIO MACChI 3JIEKTPOHA OT CKOpPOCTH. OCHOBBIBAsICh HA MO-
nenu atoma bopa-3omMepdenbaa, mpeacTaBisitoneid co00i KOMIPOMUCC MEXAY KJIACCHUECKH-
MU M KBaHTOBBIMH IPEICTABICHUSIMH (B KJIACCHUYECKYIO0 KapTUHY BBOJWIIUCH KBAaHTOBBIE Orpa-
HuueHus), Hunbe bop B 1921 1. 3a510%un ocHOBBI (POPMaIbHON TEOPUH MEPUOTUICCKON CHCTE-
MblI. [IpydrHa NeproOAMYHOCTH CBOMCTB 3JIEMEHTOB, 110 MHEHMIO bopa, 3akirodaiach B IEpUOIH-
YECKOM MMOBTOPEHUU CTPOCHUSI BHEITHETO 3JIEKTPOHHOTO YPOBHSI aToMa.

B 1925 r. Bons¢ranr [laynu omybmukoBan cBoio paboTy, coiepxaiiyio (GpopMymTupoBKy
MPUHIINIIA 3aIpeTa, HOCSIIETO €ro UMs: B JAHHOM KBAaHTOBOM COCTOSIHUM MOKET HAaXOJUTHCS
TOJILKO OJIMH 3JIEKTpoH. [laynu ykasai, 4To Uit XapaKTepUCTHUKU COCTOSIHUS 3JIEKTpOHa He00XO0-
JUMO YEeThIpe KBAaHTOBBIX UKCJA: IJIaBHOE KBAHTOBOE YHCIIO N, a3UMYTaIbHOE KBAHTOBOE YKCIO |
U JIBa MarHuTHeIX unciaa ml u m2. Bekope mocne Beixoma pabotsl [laynu momonbie Gu3mku
Jlxopmx HOmkun Yien6ek nu Comiosn AbOpaxam [ayncMmuT BBenMM B aTOMHYIO (DH3UKY TIpej-
CTaBJICHHE O CIHMHE 3JEKTpoHA. AMepukaHckuil ¢puszuk Aptyp Xomnmu KomnToH, OCHOBBIBasCh
Ha aTOMHBIX CIEKTpaX BBICOKOTO paszpemieHud, emeé B 1921 r. BbIcKa3bpiBad MNpeAnoOKEHUE O
KBAaHTOBAaHHOM BpAILEHUU AJIEKTPOHA, a B cieayromeM rony Orro Hlrepn u Banbrep ['epmax
9KCIIEPUMEHTANILHO HaOMI01aIl pa3JielieHne Myyka aTOMOB cepeOpa B MarHUTHOM IOJie Ha JIBE
YacTH, COOTBETCTBYIOIINE OPUEHTAIMH dJIEKTPOHHBIX CIIMHOB.

B 1927 r. nemenkuii puzuk Opuapux XyHI chOpMYIUPOBAT SMIUPUIECKUE TTpaBUiIa 3a-
MOJTHEHUS AJEKTPOHHBIX oOonouek. C mpuMeHeHueM 3ampeta [layny ¥ mpUHINMIIA HACKIIIEHUS
ypoBHEH K 1927 r. OblIa B 1I€TIOM TIOCTPOEHA JICKTPOHHAS CTPYKTYpa BCEX M3BECTHBIX K TOMY
BpeMeHH 92 snemenToB. Co31aHue yUSHHsI O CTPOCHUH AJIEKTPOHHBIX 000JI0YEK aTOMOB IO3BO-
U0 co37aTh (HOpPMaTbHYI0 (PU3UUYECKYIO TEOPHUIO TMEPUOJAMYECKOW CHUCTEMBI, OO0BSCHUBIIYIO
IPUYMHBI IEPUOJUYHOCTH CBOMCTB JIEMEHTOB U UX COEIMHEHUH, a TAKXKE CO34aTh IEPBbIE TEO-
pUM XUMUYECKOU CBS3H.

4. JJeKTPOHHbIEe KOH(PUTYPAUMH ATOMOB M MOHOB. Coco0bl 3aNMCH 3JIEKTPOHHBIX
KOHGUrypaumi.

Kaxmoit opOuTanu coOTBETCTBYET CBOH YPOBEHb SHEPIHU. DJIEKTPOH MOXKET MEeperTH Ha
YPOBEHB C OOJIbIIEH dHEPTrUel, morioTuB GoToH. [Ipu ATOM OH OKaKeTCcss B HOBOM KBAaHTOBOM
COCTOSIHUU C OoublIei sHepruei. AHAJOTUYHO, OH MOXKET MEpEeHTH Ha YpOBEHb C MEHBIICH
sHeprueu, u3nyuuB (HoToH. DHeprusi (PoroHa Nmpu STOM OyaeT paBHA Pa3HOCTH DHEPrHM
AJIEKTPOHA HA 3TUX YPOBHSX .

Macca

[TockonbKy HaunOONBIIMKA BKJIAJ B MacCy aTOMa BHOCAT HMPOTOHBI U HEUTPOHBI, MOJHOE
YUCJIO 3TUX YacCTHUI[ HA3bIBAlOT MACCOBBIM 4YHCIOM. Maccy MOKOS aroMa 4acTO BBIPAKAIOT B
ATOMHBIX €IMHHUIIAX MACCHI (a. €. M.), KOTOpas TaKX e Ha3bIBaeTCs AalbTOHOM (/la). DTa enunHuna
omnpenensercs Kak 1/12 yacTp Maccel NMOKOSI HEWTpalIbHOrO aroma yriepona-l2, kotopas
npubimsuTensHo paBHa 1,66%10—24 r. Bogopoa-1 — Hauneryaifimmii ©30Ton BoJ0poJa U aTOM
C HaWMEHBIIEH MaccoM, uMeeT aToMHBIM Bec okomo 1,007825 a. e. m. Macca aroma
NpUOIM3UTENBHO PaBHA MPOU3BEICHUIO MaCCOBOTO YKCIIa HA aTOMHYIO eAUHUITY Macchl. Cambiii
TSOKEIBINA cTaOMIBHEIN M30TONn — cBHHEN-208 ¢ Maccoi 207,9766521 a. e. m.

Tak kak Macchl Jaxe CaMbIX TSDKETBIX aTOMOB B OOBIYHBIX EOUHHIAX (Hampumep, B
rpaMMax) Ou€Hb Mallbl, TO B XMMHHU JJI1 U3MEPEHHs] STUX MacC HCIOJIb3YIOT Moju. B ogHoM
MoJie JTI000T0 BEIIEeCTBA M0 ONPEACTICHUIO0 COACPKUTCS OJHO U TOKE YUCIO aTOMOB (IIPUMEPHO
6,022%1023). 310 uncino (unuciao ABoraapo) BEIOpaHO TaKUM 00pa3oM, UYTO €CIIM Macca JIeMEHTa
paBHa 1 a. e. M., TO MOJIb aTOMOB 3TOTO 3JIeMeHTa OyJeT uMeTh Maccy 1 r. Hanpumep, yriepon
nmMeeT maccy 12 a.e.M., moaroMy 1 mosib yrieposa Becut 12 r.

ATOMBI HE MMEIOT OTUETIMBO BBIPAXKEHHON BHENIHEH T'paHUIIbI, MOSTOMY HUX pa3Mepbl
OTIPEEINAIOTCA [0 PACCTOSHUIO MEXAY SApaMU COCEIHHX aTOMOB, KOTOpbIE OOpa3oBaiiu
XUMHUYECKYIO CBA3b. Pasilyc 3aBUCHUT OT MOJIOKEHUS aTOMa, €ro TUIa, BUAA XUMUYECKOHN CBSI3H,
yycia OamKalimx aToMoB (KOOPAMHAIIMOHHOTO YHCIia) U KBAHTOBO-MEXaHUYECKOTO CBOICTBA,
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M3BECTHOTO KaK CIUH. B mepuoanyeckoi cucreMe 3J€MEHTOB pa3Mep aToMa YBEITMUUBAETCA MPU
JBUKEHUH CBEPXY BHU3 MO CTOJOIY U YMEHBIIACTCS MPH JBUKEHUH TI0 CTPOKE CJeBa HaIPaBo.
COOTBETCTBEHHO, CaMblii MaJICHbKUA aTOM — 3TO aTOM Treius, UMEIUi paauyc 32 M, a
caMbIii 00JBIION — aTtoM Ie3us (225 nM). DTU pa3Mephl B THICSYN pa3 MEHBINE JUTHHBI BOJHBI
Bunumoro ceera (400—700 HM), MOATOMY aTOMBbI HEJNlb3sl YBUJIETh B ONTUYECKUH MHUKPOCKOII.
OpHako OTAENbHBIE AaTOMbI MOXKHO HaONIOJaTh C TOMOIIbIO CKAaHUPYIOUIETO TYHHEIbHOIO
MHUKPOCKOIIA.

5. llepuoanuyecknii 3aKoH. SIBjIeHUe MEPUOAUMYHOCTH ¢ TOYKHU 3PeHHUS] CTPOCHUS aATO-
Ma. CTpyKTypa nepuoagu4ecKoi CucTeMbl

[TpooGpazom HayuHo# [lepronnueckol CHCTEMBI JIEMEHTOB BHIach Tabauma "OmbIT
CHUCTEMBI 3JIEMEHTOB, OCHOBaHHOM Ha MX aTOMHOM BECE M XUMHYECKOM CXOJACTBE",
coctapiiecHHass MenaeneeBbM 1 mapta 1869. Ha npoTsskeHUM NOCHEAYIONIUX ABYX JIET aBTOP
COBEPIIICHCTBOBAJ 3Ty TaOJNHILY, BBENT MPEACTABICHUS O TPYIINAX, PsAaaX U MeprUoaax JIEMEHTOB;
CZIeJial MOMBITKY OLEHUTh EMKOCTh MAJIbIX M OOJIBIINX MEPUOOB, COJIEPKALINX, TIO €r0
MHEHHIO, COOTBETCTBEHHO 110 7 1 17 3nemenToB. B 1870 on Ha3Bas cBOIO cUCTEMY
€CTEeCTBEHHOM, a B 1871 — mepuoauueckoil. Yxe Toraa ctpykrypa Ilepuoauyeckoit cucteMsl
AJIEMEHTOB MPUOOpeEsIa BO MHOTOM COBPEMEHHBIC OUEePTAHHUS.

UpesBbIuaitHO BaXHBIM ISl 3BOJOIMH [leproanyueckoil cucTeMbl 3JIEMEHTOB 0Ka3aJ0Ch
BBeIEHHOE MeH/1e1eeBbIM MPE/ICTABIICHUE O MECTE DJIEMEHTA B CUCTEME; MOJI0KEHHUE 3JIEMEHTA
orpezesnseTcss HoMepamu rnepuojia u rpymnmsl. Onupasch Ha 3TO IpejcTaBieHue, Menaeneen
NPUIIET K BBIBOAY O HEOOXOIMMOCTH U3MEHEHHUS MTPUHSITHIX TOTJ[A AaTOMHBIX BECOB HEKOTOPBIX
anemeHToB (U, In, Ce u ero aHanoron), B 4éM COCTOSUIIO TIEPBOE MPAKTUIECKOE MPUMEHEHUE
[Tepuoanueckoil cucTeMbl 3JIEMEHTOB, a TAK)KE BIEPBBIC MPECKA3al CYIIECTBOBAHUE U
OCHOBHbBIE CBOMCTBA HECKOJIBKUX HEM3BECTHBIX 3JIEMEHTOB, KOTOPHIM COOTBETCTBOBAIIU
He3anoJHeHHble kiaeTku [1. ¢. 3. Kiaccuueckum npumepoM siBIsieTCs MpecKa3aHue
"sxaamomunusa" (Oymymiero Ga, orkpsitoro I1. Jlekokom ae byaboapanom B 1875), "sxabopa"
(Sc, otkpeiToro mBeackuM yu€HbsiM JI.Hunsconom u "sxacumunmst" (Ge, OTKPBITOT0 HEMEIIKUM
yuénbiM K.Bunknepom. KpoMe Toro, Menaenees npeckasan CylieCTBOBAaHUE aHAJIOTOB
mapranna (Oynymue Tc u Re), Temnypa (Po), nona (At), nesus (Fr), 6apus (Ra), rantana (Pa).

1.5 Jleknus Ne6 (2uaca)

Tema: «Xumunueckasi cBsizb. CTpoeHUe BelIeCTBA

1.5.1. Bonpocsl JieKuunu:

1. Teopust XMMUYECKOTO CTPOCHUSA. THUITBI XUMHYECKON CBSI3H.

2 KoBanenTHas cBsi3b. MexaHu3mbl 00pa3oBanusi (0OMEHHBIN U JOHOPHO-AKIIEITOPHBIN ).

3. CBOICTBa KOBAJICHTHOM CBA3U:

- JUTHHA,

- SHEpPrus;

- HACHIIIAEMOCTh;

- HaIlpaBJICHHOCTb.

4. I'mbpuau3anus aTOMHBIX opOuTasneir. @opma MOJIEKYIIbI.

5. Bujipl KOBAJIGHTHOM CBSI3M : MOJIAPHAS U HEMOJISIpHAS. DJIEKTPOOTPUIATEIbHOCTD. [loms-
pu3anus. NoJAPHOCTh MOJIEKYJI.

6. loHHas cBs3b.

7. Metamunueckast CBA3b.

1.5.2 Kpartkoe coaep:kaHue BONPOCOB

1. Teopust xumu4eckoro crpoenusi. TUNbI XUMHYECKOH CBSI3H.

CBolicTBa BEIIECTBA ONPEACIAIOTCSA €70 XUMUYECKUM COCTABOM, MOPSAKOM COCIUHEHUS B
MOJICKYJYy aTOMOB U UX B3aMMHBIM BJIUSSHUCM. Teopml CTPOCHUSA aTOMOB 00BACHAET MEXAHU3M
00pa30BaHUs MOJIEKYJI U IPUPOAY XUMHUECKON CBS3H.

14



Baxxneilmnmu BUIaMu XMMUYECKOW CBS3U SIBISIIOTCS MOHHAs, KOBAJIEHTHAs!, KOOPIMHALIU-
OHHasl, BOJAOPOIHAS U METAJUINYECKAI.

2. KosajsenTHast cBsa3b. Mexanusmbl o00pa3oBaHusi (O0OMEHHBIH M JOHOPHO-
aAKIEeNTOPHbIH)

B ocHOBE Teopun KOBaJEHTHOMW CBSI3H, KAK U TEOPUU HOHHOW CBS3H, JIEKUT IIPEIACTABICHUE
00 0co00¥ yCTOMYHMBOCTH aTOMa, UMEIOIIETO0 Ha BHEITHEM SJEKTPOHHOM CJ0€ 000JO0UYKY W3
BOCBMH 3JEKTPOHOB. OTINYME KOBAJIEHTHOW CBSI3U OT MOHHOM COCTOMT B TOM, YTO IpHU €€ BO3-
HUKHOBEHUU aTOMbI MPUOOPETAIOT YCTOWYMBYIO KOH(UTYpalMIO HE IMyTEM OTJaud WJIM MPUCO-
€MHECHUSI DJIEKTPOHOB, a TIOCPEICTBOM 0Opa30BaHUS OJTHOW WIIM HECKOJIBKHUX OOIIUX AJIEKTPOH-
HBIX nap. B co3panuu 37eKTpoHHOM Maphl MPUHUMAIOT yyacThe o0a aToMa, OT/aaBas Ha e€ o0pa-
30BaHUE MO OJIHOMY 3JIEKTPOHY. DTHU 3JEKTPOHBI MPUHAJJICKAT HAPYKHBIM 3JIEKTPOHHBIM CIOSIM
000MX aTOMOB, JIOMOJIHSS YUCIIO UX 3JIEKTPOHOB 0 BOCHMH.

Ecnu aneKkTpoHBI B HApY»KHOM 3JIEKTPOHHOM CJI0€ aromMa 0003HAaYUTh TOYKAMU BOKPYT
CHUMBOJIa 3JIEMEHTa, TO 00pa3oBaHHE KOBAJIEHTHOW CBSI3U B MOJIEKYJlaX (Topa M a30Ta MOXKHO
IIPEACTABUTH CIEAYIOLIEN CXEMOM:

VY aroma ¢Topa Ha BHEIIHEM CJI0€ HAXOJIUTCS CEeMb dJIEKTPOHOB. KaxkpIii n3 atomoB (pro-
pa OTHaeT Mo OJHOMY DJIEKTPOHY Ha 00pa30BaHME OOIIEH JEKTPOHHOM Maphl, BCIEACTBUE YETro
00a atroMa B MoJiekyJie (propa mpuoOpeTaroT IEKTPOHHYIO KOH(DHUTypamuio Onrkaiiiiero 6aaro-
POJIHOTO Ta3a — HEOHA. ATOMBI a30Ta, UMEIOIINE Ha BHEIIHEM CJI0€ IO MSATh MJIEKTPOHOB, 00pa-
3YIOT TpH OOmIHMe 3JIeKTpOoHHbIE mapbl. 11 B 3ToM ciiydae atromel B Moisiekysie N, mpuobperaior
YCTOHYHBYIO BOCBMHUAJIEKTPOHHYIO 000I0UKY.

[Ipumepamu Gosiee CIOKHBIX COSTUHEHUN C KOBAJICHTHOM CBS3bI0 MEXKYy aTOMaMU MOTYT
CJIYKUTb BOJIa 1 aMMHAK:

ee%e@

B monekyne BOAbI Kbl U3 aTOMOB BOJIOPOJIa CBSI3aH C aTOMOM KHCJIOpo/a mapoi 00-
IIMX DJIEKTPOHOB. IIpy 3TOM y KHCIOpOJa BO3HMKAET BO BHEIIHEM CJI0€ BOCBMHIJICKTPOHHAS
KOH(HTrypanus, a y 000uxX aTOMOB BOJOPO/ia MOSBISIETCS YCTOMUMBBINA IBYX3JIEKTPOHHBIN CIIOM.
[Tono6GHOE 37MEKTPOHHOE CTPOCHHE MMEIOT aTOMbI BOJOPOJAa B aMMHAKe, a CBSI3aHHBIN C HUMHU
aTOM a30Ta COJIEPKUT BO BHEUIHEM CJIO€ BOCEMb JIEKTPOHOB. B Monekynax ¢ropa, azoTa u He-
KOTOPBIX JIPYTUX MOJEKyiax, 0Opa30BaHHBIX OJHOUMEHHBIMH WIN OJNM3KMMH 1O XMMHYECKHM
CBOWCTBAM aTOMaMH, BO3HHMKAET HETOJIIPHAs KOBAJIEHTHAs CBS3b, TaK KaK OOIIast 3JIEKTPOHHAS
napa pacrojoXKeHa CUMMETPUYHO 1O OTHOLIEHHIO K sSApaM O0OMX aTOMOB U IPUTATMBAETCS K
HUM C OIMHAKOBOM CHJION.

3. CBoiicTBa KOBAJICHTHOM CBA3HU:

- JUIVHA,

- DHEprus;

- HaChII[a€MOCTb;

- HaIIpaBJICHHOCTh

KOBQJIEHTHAsI CBS3b, SBISIOUIASCA PE3YJIbTaTOM IEPEKPhIBAHUS SJICKTPOHHBIX O00JIAKOB
B3aMMOJICHCTBYIOIIUX aTOMOB, PACIIOJIAracTCs B ONPEACICHHOM HAIPABIECHUH IO OTHOILECHHUIO K
3TUM atoMaM. Eciu mepekpbiBaHUE 3JIEKTPOHHBIX OOJAKOB MPOMCXOIUT B HANpPaBICHUU M-
MO, COeTMHSIONIEH sIIpa B3aUMOICHCTBYIONTUX aTOMOB (T. €., IO OCH CBSI3U), TO 00pa3yercs G-
CBS3b (CUTMa-CBSI3b).

Ho = ow H oo e - <t
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Cxemarnveckoe M300paKEHHE CHTMa-CBS3M B MOJICKYJIaX BOJIOPOJA, XJIOPOBOAOPOAA H
XJIopa.

[Tpu B3auMMONEHCTBUM P-3JIEKTPOHHBIX 00JIAKOB, HAIPABJICHHBIX MEPIEHIUKYISIPHO K OCH
CBSI31, 00PA3yIOTCS JIBE 00JIaCTH MEPEKPHIBAHKS PACIIOIOKEHHBIE IO 00€ CTOPOHBI OT ATOM OCH.
Takast KOBaJeHTHasl CBSI3b HA3bIBAETCS T-CBS3bI0 (NU-CBsA3B). TM-CBS3b MOXET BO3HUKHYTH HE
TOJIBKO 3a CYET P-dJIEKTPOHOB, HO TaKXKe 3a CUET MepeKpbIBaHUS d- U P-3JIEKTPOHHBIX 00JIAaKOB
(6) mu d-o6makoB (B).

4. I'uOpuan3anus aTOMHBIX opOuTaeid. @Popma MoJIEeKYJIbI

[Tpu oOpa3oBaHNM MOJIEKYIBI MIEKTPOHHBIE 00JIaka U3MEHSIOT CBOIO (Gopmy. Hampumep,
BMECTO HEPABHOILICHHBIX S- U P-3JEKTPOHHBIX 00JaKOB MOTYT 0Opa30BBIBATHCS PaBHOIICHHBIE
ruOpuHble (CMEIIaHHbIe) 3JEKTPOHHbIE oOyaka. B pesymbraTe rulpuau3aliu 3JIEKTPOHHBIC
obJyaka mpuooOpeTaroT O6ojee BEITIHYTYIO GopMy. DTO obecreunBaeT O0NbIIIee UX MePEKPhIBAHNE
H, CJIEJIOBATENIbHO, YBEIMUMBACT YHEPTUIO KOBAJICHTHOM CBS3U. BBIMTPHINT SHEPrUM MPEBBILIACT
3aTpaThl €€ Ha OCYIIECTBJIICHHE THOpHUIM3AIMN SJEKTPOHHBIX opOuTanei. Ha puc. 8 mokazana
¢dopma rudpugHoro sp-obnaka. 3 s- u p-opoburtanu oOpazyroTcst 1Be THOPHIHBIE SP-OpOUTAIH,
BBITSIHYThI€ B IIPOTHUBOIMOJIOXKHBIX HANpaBieHUsX. B 3aBUCMMOCTH OT 4Hclia U TUNA OpOUTaNei,
Y4YacTBYIOUIMX B THOPHIM3AINK, B3aUMHOE PACIONIOKeHUE THOPUIHBIX OpOHTanel B MPOCTpaH-
cTBe Oyner pa3inuuHbiM. Ecnu B ruOpuansanuy NpuHUMaOT y4acTHE OJHA S- U JIBE P-OpOuTain
(sp>-ruGpuam3anys), To 06pa3yIOTCA TPH PABHOLECHHBIC THOPUIHBIC OPOUTATH, PACIONArAOIH-
€cs B OJIHOM MJIOCKOCTH U OPUEHTHUPOBAHHBIC IPYT OTHOCUTENIBHO Apyra noa yriom 120 °.

[Tpu rubpuau3anmu TUINA Sp°, B KOTOPOM NMPUHUMAET y4acTHE OJHA S- U TPU p-OpOUTaIH,
oOpa3yromuecs paBHOLICHHbBIE YEThIpe OPOUTANIU BBITSAHYTHI B HAllPaBJICHUAX K BEPIIMHAM TET-
paspa.

VY aromoB snemenToB Il 1 mocnenyronmx mepuoaoB, UMEOIKUX d-opOuTaIN, B THOPUIU-
3aL[M{ 9aCTO MPUHUMAIOT ydacThe aBe d-, OfHa s- i TpH p-opOuTamu (sp d’-rubpummsanys). B
3TOM cilydae o0pa3yercsi IIECTh PAaBHOLICHHBIX TMOPHIHBIX OpOuTaiei, HanpaBiIeHHbIX K Bep-
IIMHAM OKTa’JIpa.

6-CBSI3U OCYIIECTBIISIIOTCS 32 CUET NEPEeKpbIBaHUS Kak TMOPUIN30BAHHBIX, TaK U HETUOPU-
JTU30BaHHBIX OpOUTANEH, TT-CBSI3U — HCKIIIOUYUTENBHO 32 CYET MEPEeKpbIBaHUSI HETUOPUIN30BaH-
HBIX opOuTanel. HampaBneHHOCTh G-CBs3el 00YCIIOBIMBACT CTPYKTYPY MOJeKyinbl. OauHapHas
CBSI3b MEXJly aTOMaMM — BCET/Ia G-CBsI3b. B MoJiekynax, cojepamux KpaTHble CBS3H, OJIHA G-
CBSI3b, a OCTaJIbHBIC TT-CBsA3U. HampuMmep, B MoJIeKye a30Ta, UMEIOIIeH TporHyIo CBsi3b (:N=N:),
COJIEP’KUTCS OJIHA G- U JIBE T-CBS3H.

I'eomerpuueckast (opma MOJIEKYJT COCAMHEHUI 3aBUCHT OT THIA THOPUIHBIX OpOUTaNEH,
y4acTBYIOUIMX B OOpa30BaHMM KOBAJIEHTHBIX CBsA3ei. 'MOpUIHBIM Sp-opOUTAIsIM OTBEYaET JIM-
HEHHas CTPYKTypa MOJEKYII, Sp -THOPHIM3AIS PUBOIUT K 00PA30BAHMIO TLIOCKHX TPEYIOjib-
HBIX MOJIEKYN, MPU SP -THOpUIU3AIMK O00Pa3yIOTCS MOJIEKYJIbl TETPadApUUecKoi (OpMEBI, pe-
3yNITAT THOPH/M3AIMHN THITA Sp°d” — MOJIEKYJIBI OKTAdAPHUIECKOil KOH(HTY DAL,

a 6
S. Buabl KOBaJIeHTHO CBSI3H: NMOJISIPHAsi U HEMOJsIPHAasl. DJIEKTPOOTPHIATEIbHOCTD.
Iossipu3anus. NOJAPHOCTH MOJIEKY.JI
[Tpu cOnmxeHun IBYX aTOMOB, MMEIOMIMX BO BHEUIHHMX JIEKTPOHHBIX 000JIOYKax Hecrna-
PEHHBIE JICKTPOHBI C aHTUIAPAUIEIbHBIMU CIIMHAMH, MEXy HUMU Ha4YUHACT JCHCTBOBATh B3a-
UMHOE MpUTSDKeHUE. B pe3ynbTare 3TH aTOMBbI cONMKAIOTCS emle OoJIbIIe, TPOUCXOAUT 3aMbIKa-
HUe€ 1oJsiel ¥ 00pa3oBaHKe ANIEKTPOHHBIX Map. OJHAKO pacyeT MoKa3all, 4YTo caMo 1o ceOe 3aMbl-

KaHWE MarHUTHBIX MOJCH QJICKTPOHOB CO CIIMHAMU MPOTUBOIIOJIOKHBIX HaHpaBHGHHﬁ JacT JIUIIb
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OYCHb HEOOJIBIYIO YACTh TOM 001l SHEpruM, KOTOpast BBIACIACTCS MPH 00pa30BaHUU MTPOUHOM
BaJICHTHOM CBSI3M MEXIy aToMaMu. Hannume HecriapeHHBIX 3JIEKTPOHOB CIENYeT pacCMaTpuBaTh
JMIIB KaK HEOOX0IMMOE yCIOBHE 00pa3oBaHMsI XUMHUYECKOW CBSI3U, SIBISIOLICHCS Pe3yIbTaTOM
IJ1yOOKOro B3aMMOACHCTBUS IEKTPOHHON Maphl ¢ ApaMu 000MX aTOMOB. I'Jleé OCHOBHOE 3Haue-
HUE UMEIOT JIEKTPUUECKUE CUIIBI.

6. Honnasn cBs3b

CornacHo TeopuH MOHHOH CBSI3U, CAaMOW yCTOMYMBOMN 3JIEKTPOHHON KOH(UTypanuei aroma
ABJIACTCSL TaKas, MPU KOTOPOM BO BHEIIHEM JJICKTPOHHOM CJIO€ HAaXOIWTCA BOCEMb WM JIBA
aNeKTpoHa (MOJ00HO OMaropoHbsIM razam). JIOBOJBHO YCTOWYMBEI Tak)KE aTOMBI, BHEITHETO
CJION KOTOPBIN CONEPKUT 18 3JIEKTPOHOB.

Bo Bpems XUMHYECKHX pEaKIHMii aTOMBI CTPEMSTCS MPHOOpecTH Haubosiee YCTOHYMBYIO
JIEKTPOHHYI0 KOHOQUIypanuio. OTO JOCTUTAETCS B pe3yJibTaTe MPUCOEIUHEHMs 3JIEKTPOHOB
aTOMOB JAPYTUX 3JIEMEHTOB WM OTAAYU 3JIEKTPOHOB U3 BHEIIHETO CJI0s APYTMM aToMaM. ATOMBI,
OTJABILME YacTb 3JIEKTPOHOB, NMPHOOPETAIOT MOJOXKHUTEIbHBIM 3apsii U CTAHOBSTCS IOJOXKH-
TEJNbHO 3apsSDKEHHBIMU MOHAMH. ATOMBI, IPUCOEUHUBILINE AIEKTPOHBI, IPEBPALLIAIOTCS B OTPU-
LATCJIBHO 3apsyKEHHBIE MOHBI. Pa3HOMMEHHO 3apsDKEHHBIC MOHBI YACPKUBAKOTCA APYT OKOJIO
Jpyra cujaaMu 3J1€KTPOCTaTUUECKOTIO IPUTSKEHUS.

7. Merain4eckasi CBA3b

Mertannnueckast CBA3b — 3TO CBfI3b, B KOTOPOM 3JEKTPOHBI KaXI0r0 OTAEIBHOIO aToMa
IIPUHAJICKAT BCEM aToMaM, HaXOASIIMMCS B KOHTAKTe. B pe3ynpTaTe nmepeKkpblBaHUS BaJCHT-
HBIX OpOuTaliell aTOMOB BO3HMKAIOT SHEPreTHYECKHE YPOBHH, OOIIEe YHCIO KOTOPBIX PAaBHO
YHCIIy B3aUMOJEHCTBYIOIIMX aTOMOB. B kpucraiie, conepkameM OJUH MOJIb aTOMOB, KOJINYE-
CTBO JHEPreTUYECKUX YPOBHEH paBHO uucily ABOrajpo, a pa3HOCTb SHEPrui JABYX COCEIHMX
YPOBHEW UMEET MOPAIOK 107 B. [TosToMy 00pa3zyeTcst IPaKTUYECKHU HETPEPhIBHAS SHEPTeTHYC-
CKasl 30Ha, B IMpeJeNax KOTOPOH Mepexo] 3JMeKTpOHa Ha Onmkalimii 6ojee BHICOKUN ypOBEHB
IIPOUCXOJUT OYEHB JIETKO.

1.6 Jlekuusi Ne7 (24aca)

Tema: «JHepreTruka u HanpapJeHHe XUMHYECKHX MPOLECCOB»

1.6.1.Bonpochl JieKIuM:

1. TernoBoii 3P PEeKT XMMUYECKUX peakiuii. DK30- U SHAOTEpMHUUECKUE peakiun. Tepmo-
XUMHUYECKHE YPABHEHUS.

2. BHyTpeHHss SHEprus U HTAJIbIINS.

3. 3akoH ['ecca u cineAcTBUs U3 HETO. J{BHXKYIIME CHIIBI XUMHUYECKOTO MpoIecca.

4. Tlonarue o6 sHTponuu. HampaBieHue caMOmpoOM3BOJIBHOIO MPOTEKAHUS XMMHUYECKOM
peaKLuu.

5. DHeprus ['m60ca XUMUYECKON peaKIuu.

1.6.2. KpaTkoe coaep:kaHue BONPOCOB

1. TenuoBoii 3pPekT XMMHUYECKHX peakuuil. IK30- U IHIAOTEPMHUUYECKHE PeaKLHH.
TepMoxumMu4ecKkne ypaBHeHUsI

Tepmoxumusi, paziesl XUMAYECKON TEPMOJMHAMUKH, BKIIFOYAIOIIMN ONpPEEICHUE Tell-

70Boro 3 deKra peakiuu U yCTAHOBICHHUE €T0 3aBUCUMOCTH OT (DU3HKO-XMMHYECKHUX MapameT-
poB. B 3a1auy TepMOXUMUU BXOAUT TaKKe U3MEPEHHE M BBIUMCICHHE TEIUIOT (a30BbIX Mepexo-
JIOB, PACTBOPCHMsI, pa30aBIICHUs U APYTUX MPOIECCOB, U3YUCHHUE TETUIOEMKOCTEH, YHTAIBIUN U
SHTPOIUI BEUIECTB

2. BHYTpeHHsIsl SJHePTUs ¥ JHTAJIbINS

OCHOBHBIM 3KCIIEPUMEHTAIBHBIM METOJ] TEPMOXUMHUU — KallopuMeTpus. MHorna ucnosnb-
3YIOTCSI HEKaJIOPUMETPHUECKUE METOJIBI (pacyeT TEIUIOBBIX 3(PQEKTOB U3 pe3ylnbTaTOB H3Mepe-
HUSI KOHCTaHT PaBHOBECHS, H/IC U T.I1.), OAHAKO B ATHX CIyYasX pe3ysbTaTbl OOBIYHO MEHEE TOU-
HBI.
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B 1840 rogy xumuk ['ecc oTKpbUT 3aKOH, HA3BaHHBIN MO3/IHEE €T0 UMEHEM, 3TOT 3aKOH
JaeT BO3MOKHOCTh OIPENAEIATh PACUCTHBIM IYTEM TeryioBble 3((eKThl peakuuii Mo TeroTam
o0pa30BaHMs UCXOAHBIX BEILIECTB U MPOJYKTOB WU MO TEIUIOTaM MX cropaHusi. Tem cambIM, OT-
KpBIBasi yTh /ISl OMPEIEICHHS TETUIOBBIX d(h(PEKTOB peakiuii, KOTOPbIE TPYIHO OCYIIECTBUMBI,
a MHOI/Ia U HEBO3MOXXKHO. HeoOxoaumble asi pacyera CTaHIApTHBIE TEIJIOTH 0Opa3oBaHUs
AH,sp,° cOOpaHbl B (hyHIaMEHTaIbHBIC TEPMOXUMHICCKHE CIIPABOYHHKH.

B cepenune XIX Bexka Tomcen u beptiio Beickazanu Uaer0, COrIacHO KOTOPOM XUMUYECKHUE
peaKIyu, MpoucxXoasie 6e3 Mo JBoJa YHEPTUU U3BHE, MPOTEKAIOT B HAPABICHUU MaKCUMallb-
HOTO BBIJICTICHUS TEIJIOThl. MM M UX ydyeHUKaMu ObLIH pa3pabOTaHbl OCHOBHBIE SKCIIEPUMEH-
TaJbHbIE METOJUKHA TEPMOXHMHH U U3MEPEHBI TETUIOBBIC A((HEKThl MHOTUX PEaKITUH.

Xots B 0o0mmem Bujae npuHIun beptino-ToMcena okaszaics HeBepeH, HO 32 TEPMOXHUMHUEH
COXpaHUJIach BEAyIlasi POJib B UCCIEAOBAHUN BO3MOXKHOCTU MPOTEKAHUS XUMUUYECKUX PEAKIUN
B 3a7aHHbIX ycnoBusX. Tak, ypaBHenne AH - TAS=-RTInK,, apnsromeecs 06001meHreM nepBoro
M BTOpOro Havdayu TepMonuHamuku (AH — wm3MeHeHue sHTanbnuu, AS — U3MEHEHHE SHTPOITUU
IIpU XUMHUYECKOH peakiuu, T — TemnepaTtypa, R — razoBast mocTosiHHas1), IO3BOJISIET pacCUUTATh
KOHCTaHTy paBHOBecHs K, m000¥i peakiuy 4epe3 TeNI0BbIe BEITHYHHBI.

W3menenne sHTanbINH (TEMI0BOH 3(h(heKT) 0OYeHb MPOCTO MOXKET OBITH U3MEPEH B JIabopa-
topun. OOBIYHO 3TO JENAIOT, OKPYXkasi 30HY peaklHK: IPU 3TOM IMPOUCXOAUT 3HeprooomeH. Ec-
JU peakuusl SIBISIETCS SK30TEPMHUYECKOM, TO BOJAA HArpeBaercs, €ClIM SHAOTEPMHUYECKON — TO
oxjnaxnaercs. Ecnu nu3mMepuTh M3MeHEeHHEe TeMIepaTyphl BOJbI U €CJIM U3BECTHA Macca BOAbI U
€€ yJeNbHasl TEINIOEMKOCTh, TO MOKHO BBIUMCIIMTH KOJUYECTBO MOTJIOEHHON UM BBIIEICHHON
B IIPOLIECCE XUMUYECKOM PeaKIuu SHEPTUH.

3. 3akoH I'ecca u caeacTeus U3 Hero. J{BuKymme ciujibl XMMHYECKOro nmpouecca

-] -]
Moﬁp’Mcmp Ecs

[Tonb3ysick TAOMMYHBIMHU 3HAYCHUSIMHU u , MO’KHO paccyuTaTh SHTAIBIIUN
pPa3IMYHBIX XHUMHUYECKHX TpoleccoB U (ha3oBbIX mpeBpamieHuil. OCHOBaHUEM IJs TaKuX
pacueToB sBisieTcs 3akoH [ecca, copmymnupoBaHHBIA meTepOyprckum mnpodeccopom I. H.
Teccom (1841 1.): «TemmoBoit 3pdexT (IHTATBINS) TPoLIecca 3aBUCUT TOJIHKO OT HAYaIbLHOTO H
KOHEYHOI'O COCTOSIHUS M HE 3aBHCHUT OT ITyTH [IEPEXOAA €r0 U3 OJHOIO COCTOSIHUS B IPYrOe».

AHanu3 3akoHa ['ecca mo3BossieT copMyIHpoBaTh CIEAYIONIUE CIEICTBUS:

l.DOHTanpnusi peakuu paBHA PA3HOCTH CYMM OSHTalbIHA OOpa3oBaHHS KOHEUHBIX U
HAYaJIbHBIX YYACTHUKOB PEAKLIUN C yYETOM UX CTEXHOMETPHUECKUX KOI(PPHUIIEHTOB.

AH = ZAHOﬁp.KOHC‘{H -
ZAHOGD.H&‘I

2.OHTanpus peakluy paBHa Pa3sHOCTU CyMM SHTAJIbIUI CrOpaHMs HayalbHBIX M KOHEY-
HBIX pEareHTOB C YY€TOM UX CTEXUOMETPUYECKUX KOI(D(UIIMEHTOB.

AH = EAI_Icrop.ﬂaq -
ZAHCFOD.KOHC‘{H

3.OHTaNbNMsl peakiMyu paBHA Pa3HOCTU CYMM SHEPrui cBsizeil Ec; HCXOMHBIX M KOHEYHBIX
PEareHToB C yUeTOM MX CTEXHOMETPUYECKUX KOI((PUIIEHTOB.

4. Ilonsitue 00 3uTponuu. HanpasjieHne caMonpou3BOJILHOIO NMPOTEKAHUS XUMUYe-
CKOH peakuuu

TUnUYHBIA BU TEMIIEPATYPHOM KPUBOUM MPABUIIBHO MOCTABICHHOTO KaJOPUMETPUUYECKOTO
OIIBITA MPH U3MEPEHUMIK30TEPMUIECKOTO dPeKTa MoKa3aH Ha pucyHke 3. Benuunny At ¢ yue-
TOM TEIII000MEHA MOYKHO PAaCCUUTATh AHATUTUYECKUM WIIH TPaUIECKUM CIIOCOOOM.

[Ipu rpaduyeckom onpenesneHun At Ha MIJUTUMETPOBOM Oymare Ha OcH aOCLUCC OTKIIa IbI-
BaIOT BpeMs B Macuitade 1 MuH = 1 cM, Ha ocu OpIUHAT — TeMIepaTypy, BHIOOp MacmiTaba Ko-
TOpo# 3aBUCHUT OT BemuuuHbl At. [Ipu At<1° 1°=10 cm; At>1° 1° — 5 cm. Ilocne Toro kak Ha
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rpauk HaHECEHBI BCE IKCIIEPUMEHTAIbHbIE TOYKH, Toirydaercs kpuBas ABCD. Yyactox AB
Ha3bIBAETCs HaYaIbHbIM NieproaoM, BC — rinaBHbM, CD — KOHEUYHBIM.

5. DOneprusi 'n60ca XuMH4YeCKOi peakuuu

PaboTa npou3BOIUTCS HAa YCTAaHOBKE YIPOIIEHHOTO TUIA, MTO3BOJISIONICH MPH TIATEILHOM
MPOBEJICHUU KaJOPUMETPUUYECKUX OMNBITOB M MPABUIBHO BBHIOPAHHBIX YCIOBHSX (IIPOIOIIKH-
TEJIBHOCTH OIBITA HE IOJKHA MPEBBIIATE 5 MHUH) [TOJIy4aTh PE3YJIbTaThl C MOTPEIIHOCTHIO OKOJIO
+1%. I'maBHbIMU (haKTOpaMHU, ONPEAETSIONUMMU TOYHOCTh pe3yibTara, OyayT MOrpemHocTy At,
TaK KaK OIIMOKH B3BELIMBAHUS HE MPEBBIIIAIOT COTHIX J0JIEH MpOIeHTa. B kamopumeTpruueckoi
YCTAaHOBKE TEMIIEPATYPbl U3MEPSIOT MPU MTOMOIIM TepMoMeTpa bekmaHa, TOUHOCTh OTCUEeTa IO
KOTOPOMY COCTaBJISIET B JAHHBIX YCIOBUAX 0k0Ji0 £0,005°, m0o3TOMY BO3MOKHAas MOTPEIIHOCTh B
onpeneneHuu At coctaBut £0,01°. OTHOCHTENBbHAS OmMOKa, BHOCUMAs B PE3yJIbTaT 3a CUET He-
TOYHOCTH HM3MEPEHUS TEMIIEPaTyp, BBIPAKAETCS OTHOIIEHHEM MOTPEIIHOCTU K Aty,. Tak, mpu
YKa3aHHOM TOYHOCTU M3MEpeHHH 1o tepmomeTpy bexkmana u At=1° morpemmHocTs Aty, cocTaB-
nsiet +1%, npu At=0,1° ona paBna £10%.

1.7 Jlexkuus Ne§ (2uaca)

Tema: «XumMnueckas kuHeruka. Karaaus»

1.7.1.Bonpocskl jJeknum:

1. Knaccudukamnus peakiuii B XUMHUECKOW KuUHETHKe. [[OHATHE CKOPOCTH XHUMHUYECKOM
peaxiuu.

2. ®akTophl, BIUSAIONIME HA CKOPOCTh XUMHUYECKUX PEAKIIUM.

3. 3aBUCHMOCTb CKOPOCTH PEAaKLMH OT KOHLEHTpaunu. OCHOBHOHN 3aKOH XMMHYECKON KH-
HETHUKHU. KOHCTaHTa CKOPOCTH.

4. 3aBHCHUMOCTb CKOPOCTH peakiuu oT temrneparypsl. [Ipasuno Baut-I'opda. Dueprus ak-
THUBAIUH.

5. Karanutnueckue peakuiuy. 'oMOreHHBINH M F€TEpOreHHbIM KaTtaau3. MexaHu3M KaTajlu-
3a. ABTOKaTaJlIu3.

1.7.2. KparTkoe conep:kaHue BONPOCOB

1 Kunaccndukanus peaknuii B XuMuuyeckoii kuHetuke. Ilonsitue ckopocTn xummuve-
CKOil peakuum.

N3yuaer naHHbIN pa3iesl MEXaHU3Mbl IPOTEKAHUS XUMUYECKUX PEAKLUM, TOPSIIOK XUMHU-
YECKOM PEaKIUH, a TAK)KE 3aKOHOMEPHOCTH ITPOTEKAHUSA XMMHYECKHUX PEaKIIMA BO BPEMEHH.

Haynewm co ckopocTu npoTekaHusi XuMU4ecKoi peakiuu. CKOpOCTb XUMUYECKOW peaKIMK
OIIpENIeNIACTCS KaK USMEHeHUe MONAPHOU KOHYEHMpayuu 00OHO20 U3 peasupyrouux eeuecms 3a
eounuyy epemery. CKOPOCTb XUMUYECKOI pEeaklny - BEJIMYMHA BCETAa MOJI0KUTENbHAs, TO3TO-
MYy €CJIM OHa OIpeNeNsIeTCsl IO UCXOJHOMY BELIECTBY (KOHLEHTpALHsl KOTOPOro yObIBAaeT B Ipo-
L[ECCE PEaKLIUN), TO IOJIYYEHHOE 3HaYCHHE JOMHOXKAeTCs Ha -1. o o

c ¢

Hanpuwmep, ms peaxiuu A + B — C+ D, ckopocTs MOKHO BBIpa3uTh Tak: * ot ot

B 1865 rony H.H. bekerossim u B 1867 rogy K.M. I'ynpabeprom u I1. Baare 6511 chop-
MYJIMPOBAH 3aKOH JEHCTBYIOIIMX MAacC, COINIACHO KOTOPOMY CKOPOCHb XUMUYECKOU peakyuu 6
Kad#cOblll MOMEHM 8peMeHU NPONOPYUOHAbHA KOHYEHMPAYUAM Pea2eHmos, 6036e0eHHbIM 6 He-
Komopvie cmenenu. KpoMe KOHIIEHTpaIMM Ha CKOPOCTh XMMHUYECKOM PEAKIUU OKAa3bIBAIOT BIIM-
SHUE clieAylomue (aKkToOphl: MPHUPOJA pPearupyronux BEIIEeCTB, HATMYUE KaTaau3aTopa, TeMIie-
paTypa M Iomanb MOBEPXHOCTH PEArupyIOIUX BEIIECTB.

2. ®aKTOpPHI, BJMAIIINE HA CKOPOCTh XHMHYECKHX PeaKIui

CKOopoCTh peakiyy 3aBUCHT OT IPUPOJBI pearupyroummux BemiecTs. HexkoTtopsle peaknnu,
HaIpuMep B3pBIBbI, IPOTEKAIOT MTHOBEHHO, Apyrue uAyT rogaMu. Ha ckopocTs peakuuu Bius-
I0T MHOTHE (PaKTOPBI: KOHLIEHTPALs, TEMIIepaTypa, KaTaJIu3aTopbl, BHELIHUE BO3AECHCTBHSL.

3. 3aBHCHUMOCTb CKOPOCTH PeaKUMU 0T KOHIeHTpauuu. OCHOBHOM 3aKOH XUMHMYECKO
KHHETHKH. KOHCTAHTAa CKOPOCTH
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YroObl MpOU30ILIAa PeakKlus, HEOOXOJMMO CTOJKHOBeHHE Mojekynl. [Ipu omHol Temmepa-
Type YUCIIO CTOJIKHOBEHHUH PacTET C yBEIIMYEHNUEM YUCIIa PEarupyomuX YacTull B €INHULE 00b-
€Ma, T.€. C BO3pacCTaHUEM KOHLEHTPALIMU PEarcHTOB.

CxopocTh HeOOpaTUMOM PEaKITNHU:

_ nb ~nD
v=kC; C,
k - KOHCTaHTa CKOPOCTU PEaKUUH; n, U n, - KOOPOUIUECHTHI, Ha3bIBAEMBIE TOPAIKAMHU Pe-

akIuu 1o BeniectsaM B u D.

4. 3aBHCHMOCTH CKOPOCTH peakuuu oT Temneparypsl. Ilpasuino Banr-I'odga. Inep-
rUsl aKTHBALMHU

[ToBeIIeHNE TEMIIEPATypPhl YCKOPSIET OONBINMHCTBO XUMHUYECKUX peakiuii. CoriacHo mpa-
By Bant-I'odda mpu nmossimennn temrepatypsl Ha 10 K ckopocTh MHOTHX peakiuii yBeJn-
4pBaercs B 2-4 pasa v, =y y

v2 u vl ckopocTH peakuuii pu temneparypax 72 u T1, Y kosdurment, 3HadYeHIE KOTO-
pOro Ui SHAOTEPMUUYECKON pPEaKLMKU BBILIE, YEM I SK30TEPMHUUECKON peakuuu. JlJisi MHOTHX
peakuuii Y JeXUT B nipeaenax 2-4.

5. KarasmTuyeckue peaknuu. I'oMOreHHbI M rereporeHHblil Katajamns. MexaHM3M
KAaTaJIn3a. ABTOKATAJIN3

B xoxe xuMuueckoil peakiuu pa3pyliaroTcs OAHU M BO3HUKAIOT JPYIHMe MOJEKYJbl U CO-
€UHEHUs, IPOUCXOIUT U3MEHEHHE XUMUYECKUX CBS3€EH, T.€. IepepaclpeeieHNe FEKTPOHHOU
WIOTHOCTU. Ecnu ObI cTapble XUMHUYECKUE CBSI3U B XO/I€ PEAKIIMU Cpa3y MOJHOCTBIO paspylia-
JIUCh, TO HA ATO TOTPEOOBAIOCH OBI OOJIBIIIOE KOJTMYECTBO SHEPTHH M PEaKITUsl IPOTeKana KpaitHe
MeaseHHo. Kak nokasanu uccienoBaHus, B X0€ peakliMy CUcTeEMa MPOXOAUT YePE3 MEPEXOTHOE
OJIHOPOJHOE COCTOSIHME dYepe3 00pa3oBaHUE, TaK Ha3bIBAEMOT0, AKTUBUPOBAHHOTO KOMILIIEKCA.

1.8 Jlexknus Ne9 (2uyaca)
Tema: «O0mas xapakTepucTuka pacTtsopoB. Pacrsopumocts BemecTs. Crioco0bl Beipa-
JKeHUs1 KOHLEHTPALMHU PACTBOPOB»

1.8.1 Bonpocel Jieknum:

1. IucniepcHblie cucteMbl. Koymongaeie pacTBOPHI.

2. OOmras xapakTepucTuka pactBopos. IIpouecc pacrBopenus. PactBopumMocTs Kak (huzu-
KO-XMMHYECKHI IPOoILIeCC.

3. Teopuu pacTBOPOB: XUMUYECKast U PUINYECKASI.

4. IlepechIlieHHbIE PACTBOPHI.

5. Ocmoc.

6. 3amMep3aHne U KUIIEHUE PACTBOPOB.

7. CriocoObI BbIpaKEeHUsI KOHIIEHTPAIIUN PACTBOPOB. TUTPUMETPHUUECKUN METO]T OIIpeiesie-
HUS KOHIIEHTPAllUU PacTBOPOB

1.8.2 Kparkoe coaep:xanue BOIpPocoB

1 Incnepcusblie cucrembl. Koslsiouaubie pacTBOpPBI

JliucniepcHble CUCTEMBI. B pUpoie M TEXHUKE 4aCcTO BCTPEYAIOTCS JUCIIEPCHBIE CHCTEMBI,
B KOTOPBIX OJTHO BELLIECTBO PAaBHOMEPHO PACIPEEIICHO B BUI€ YACTULl BHYTPHU APYTOro Bellle-
CTBa.

B aucniepcHBIX cucTeMax pazIyaloT AUCHEPCHYIO a3y — MENKOpa3IpoOieHHOE Belle-
CTBO U JUCIIEPCUOHHYIO CPEly — OJHOPOIHOE BEUIECTBO, B KOTOPOM PacIlpeeieHa TUCIIEPCHAs
¢aza. Hanpumep, B MyTHO# BoJie, coaepKalleil rnuHy, AucepcHOn (a3oif SBISIOTCS TBEPIbIC
YACTUYKH IVIMHBL, @ TUCIIEPCUOHHOM Cpeloil — BOJ1a; B TyMaHe AUCHepcHas a3za — 4aCTUYKU
KHUJIKOCTH, JUCTIEPCUOHHAS cpella — BO3yX; B IbIME AucnepcHas (pa3a —- TBepble YaCTUUKH
yIJIsl, AUCIIEPCUOHHAS Cpeia — BO3JlyX; B MOJIOKE — JUCIepcHas (aza — YaCTUUKH JKUPA, UC-
NEPCUOHHAs cpefa — XKUAKOCTb U T. 1.
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K nucniepcHbIM cucTeMaM OTHOCSATCS OObIUHBIE (MCTUHHBIE) PACTBOPHI, KOJIIOUAHbIE pac-
TBOPBI, & TAK)KE CYCHEH3UH U SMYJIbCUU. OHU OTINYAIOTCA APYT OT Apyra Ipek]ie BCEro pa3me-
paMu 4acTuIl, T. €. CTENEHBIO0 TUCTIEPCHOCTH (Pa3apOO0ICHHOCTH).

2 O6mas xapakrepuctuka pactsoposn. IIpounecc pacrBopenusi. PactBopumocts kak
(pusuKo-xuMHYECKHUI nIpouece

PacTBopeHue mporekaer ¢ 00pazoBaHUEM Pa3IUYHBIX MO (HOpPME U MPOUYHOCTU MPOTYKTOB -
rupatoB. [Ipu 3TOM yyacTBYIOT CHIIBI KaK (PU3MUECKON, TaK U XUMHUYECKOU mpuposl. [Iporece
pacTBOpPEHUST BCIIEJICTBHE TAaKOIO poja B3aUMOJACHCTBUN KOMIIOHEHTOB COIPOBOXKIAETCA pa3-
JIMYHBIMH TEIIJIOBBIMU SIBJICHUSIMH.

DHEPreTUYECKON XapaKTePUCTUKOW PACTBOPEHHUSI SBISIETCS TETUIOTAa 0Opa30BaHUS PACTBO-
pa, paccMaTpuBaeMasl Kak anreOpandeckas CyMMa TEIUIOBBIX 3((EKTOB BCEX HIO- M IK30Tep-
MUYECKHX cTaauil mpouecca. Hanbonee 3HaUUTETbHBIMU CPEIU HUX SBIISIOTCS:

— MOIVIOIIAIOIIME TEIJIO MPOLECCHl - pa3pylIeHUue KPUCTAUIMYECKON PEIIETKH, Pa3pbIBbI
XUMUYECKHUX CBSI3€U B MOJIEKYJIAX;

— BBIICTISIONINE TEIJIO MPOLECcCH - 00pa3oBaHUE MPOIYKTOB B3aUMOACHCTBUS PaCTBOPEH-
HOTO BEIIECTBA C pacTBOpUTENEM (TUIpaThI) U AP.

3 Teopuu pacTBOpPOB: XUMH4YecKas U puznyeckas

3aBUCUT OT MPUPOJBI )KUJIKOCTH, ra3a, TEMIEPATYPBL, JaBJICHUS ra3a U NPUCYTCTBUS Ha3bl-
BaeTCs B JKUJKOCTH JAp. PaCTBOPEHHBIX BemiecTs. [Ipouecc pacTBopeHus rasa B )KUIKOCTH Ha3bl-
BaeTcs ajcopomueii. CTporux 3aKOHOMEPHOCTEH ONMMCAHMS 3aBUCUMOCTH PACTBOPUMOCTH rasa B
KUAKOCTU OT UX MPHUPOAbI HE uMeeTcs. ['a3pl, MMeroIMe MOIIPHYI0 MOJIEKYIY, JIYYIlIE pacTBO-
PAIOTCS B NOJIIPHBIX pacTBopuTeisix. Henmomnsipusle B HenossipHbIX. Eciin cpaBHUBATH pacTBOpu-
MOCTb Pa3JIMYHBIX HEMOJSIPHBIX Fa30B B HETOJSIPHBIX PAaCTBOPUTEINSAX, TO Ia3bl JIETKO CKUMae-
MBbI€ B YUCTOM COCTOSIHUHU, OOJiafatonire 60s1ee BbICOKOM KpUTHUECKON TeMIlepaTypoi SBIseTcs
0osiee pacTBOPUMBIMU. 3aBUCUMOCTh OT JIABJICHUS MPH MOCTOsSHHOW T ompenensieTcss 3aKOHOM
['eHpu o KOTOpOMY . - aBJICHUE HAJl )KUIAKOCTbHIO, - KO3(PPHUIIMEHT NMPONMOPLHOHATBHOCTH, KOH-
cranta ['enpu. 3akoH ['eHpu 3anuceiBaercs . 3akoH [ eHpH MOXKeET OBITh JIETKO MOJYYEH U3 YCIIO-
BHI F€TEPOr€HHOT0 PABHOBECHS

4. IlepechlilieHHBIC PACTBOPBI

[Tpu nHarpeBanuu cmecu cosm ¢ Boaoi a0 1000C mpousoiaér pactBopenue 39,8 v NaCl B
100 r Boxel. Eciiu Tenepp ynaauTh U3 pacTBOpa HEPACTBOPUBILYIOCS COJIb, @ PACTBOP OCTOPOKHO
oxyaauTh 10 200C, n30BITOYHOE KOJUYECTBO COJIM HE BCETJa BBINMANAET B 0CaJIOK. B aToM ciy-
yae Mbl UMEEM JIEJI0 C MEPEHACHIIEHHBIM pacTBOPOM. IlepeHachllieHHble pacTBOPEl OYEHb He-
ycroiuuBbl. [lomennBanue, BeTpsixuBaHue, 1oOaBiIeHHE KPYMUHOK COJIM MOXKET BBI3BATh KPH-
CTAJUIM3ALUIO U30BITKA COJIM U NEPEXO0]] B HACBIIIEHHOE YCTOMUYUBOE COCTOSIHUE.

[TepeHachIeHHBIA PACTBOP - PACTBOP, COAEPKAIINi OOJbIIEe BEIIECTBA, YeM B HACHIIICH-
HOM.

5.0cmoc (ot rped. 6GLOC — TOJUOK, MABJICHHE) — MPOIECC OJHOCTOpOoHHEH auddy3un
4yepe3 MOJYNPOHMIAEMYIO MeMOpaHy MOJIEKYJ pPAacTBOPUTENST B CTOPOHY OOJIbIIeH
KOHIEHTPAllMd  PAacTBOPEHHOTO BellecTBa U3 00bEMa C MeEHbIIEW KOHIEHTpauuen
PacTBOPEHHOTO BELLIECTBA.

6. 3amep3aHue U KUIIEHUE PACTBOPOB

KomnratuBHble CBOMCTBA pacCTBOPOB — 3TO T€ CBOWCTBA, KOTOPBIE IIPU IaHHBIX YCIOBUIX
OKa3bIBAIOTCS PaBHBIMU M HE3aBUCHUMBIMHM OT XMMHYECKOW MPUPOJBI pACTBOPEHHOTO BEUIECTBA;
CBOMCTBa pacTBOPOB, KOTOPBIE 3aBUCAT JIMIIL OT KOJWYECTBA KMHETUYECKUX €AUHMII U OT MX
TEIJIOBOTO JABUKECHUS.

7. Crioco0blI BbIpakeHHs1 KOHIEHTPAIMN PacTBOpOB. TUTpUMeTpHUYecKHii MeTO
omnpeaeJieHHsl KOHIEHTPALMH PacTBOPOB

KOHITEHTPAITMIO BEIHIECTB B pacTBOpax MOKHO BBIpa3uTh pa3HbIMHU CIIOCOOaMHU.
Haubonee yacTo MCHONB3YIOT MAacCcOBYIO JOJI0 PACTBOPEHHOIO BEIIECTBA, MOJIAPHYIO M HOP-
MaJIbHYIO0 KOHIIEHTPALHUIO.
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MaccoBas nmosst pactBopéHHoro BemectBa w(B) - 310 OGe3pa3MepHas BelMYMHA, paBHAs
OTHOIICHHUIO MacChl paCTBOPEHHOTO BellecTBa K 00IIel Macce pacTBopa m:

W(B)=M(B)/M

Monsipras konnentpamnus C(B) moka3siBaer, CKOIBKO MOJb PACTBOPEHHOTO BEIIECTBA CO-
JIepKuTca B 1 muTpe pacTBopa.

CB)=nB)/V=m(B)/(M(B) - V),

rae M(B) - monspHas Macca pacTBOPEHHOTO BEIIECTBA I/MOJIb.

MomnsipHasi KOHLIEHTpAIUs U3MepsieTcss B MOJb/I U obo3Hadaercs "M". Hampumep, 2 M
NaOH - nByxXmoJiipHbIid pacTBOp THAPOKCUIa HaTpusi. OIMH JIUTP TAKOTO PacTBOpa COAEPKUT 2
Motk BemiectBa win 80 T (M(NaOH) = 40 r/Moub).

1.9 Jlexkuus Nel) (2uaca)

Tema: «Teopusi 31eKTPOIUTHIECKON TUCCONUANUU. IJIEKTPOJUTHI U HEIJIEKTPOJIM-
Tbl. MOHHBIE YpaBHEHU»

1.9.1 .Bonpocsl JieKIuM:

1. [Ipornecc nucconranuu B BOJAHBIX pacTBOpax.

2. PactBopsl nekTposintoB. CuibHBIC U ci1abble 3JeKTponThl. KoHCTaHTa B CTeneHb auc-
COLIMAIUH.

3. OHHO-MOJIEKYJISIpHBIE YPABHEHUS.

4. Tuccounanus Boabl. BooopoaHblil mokas3ares.

5. CMelleHre NOHHBIX pPABHOBECHIA.

1.9.2 KpaTtkoe coaep:kaHue BONPOCOB

1 Ilpouecc Aucconnanuu B BOJAHBIX pacTBopax

Hucconmarnus (ot mar. dissociatio - pa3zjeneHue, pa3beIUHEHNUE), 0OpaTUMBIN pacmaa 4da-
CTHULIBI B-Ba (MOJICKYJIBI, pajJiKaia MM HOoHA). Pa3nmuyaroT IEeKTPOIUTUYECKYIO JTHCCOIMALUIO
(MOHM3AIMIO) B P-paxX WM PACIlIaBax AJICKTPOJIUTOB - 00pa30BaHUE CMECH IMOJIOKHUT. U OTPHIIAT.
CONBBATHPOBAHHBIX MOHOB M3 MOIEKYN MM KpucTamimd. ¢assl, Hamp., CH;COOH (p-p) D H
(p-p) + CH3COO™ (p-p), NaCl (kpucramis) D Na" (pacma) + Cl° (paciuiaB); TepMUUYECKYIO
JTIUCCOIMAIINIO - 00pAaTUMOE PasJIoKeHHE, 00YCIOBICHHOE TEIUIOBBIM JBM)KEHUEM YacTHUIl B-Ba,
Harp.: CaCO; (xkpuctaiuisl) D CaO (kpuctamisr) + CO; (ta3), 2HI (ra3) D H; (ra3) + 1, (ra3).

2. PacTBOpbI 3j1eKTponToB. CHjibHBbIE U ci1a0ble daeKkTponThl. KoHcTanTa M cre-
NeHb JUCCOLHALMH.

Kpome xoporieii 37eKTpornpoBOHOCTH, PACTBOPHI SJIEKTPOIUTOB 00Iaat0T O0jIee HU3KU-
MU 3HaYEHUSIMH JIaBJICHUs 11apa pacTBOPUTEISI U TEMIEPATyphl IIaBJICHUS U 00Jiee BBICOKUMU
TeMIepaTypaMu KUTICHHUS 10 CPABHEHHUIO C COOTBETCTBYIOIMMH 3HAUSHHUSIMHU Il YUCTOTO pac-
TBOPUTEIS WK JJI PACTBOPA HEINEKTPOJIUTA B ITOM K€ pacTBopuTene. [ oObsCHeHHs 3TuX
cBoicTB mBeAcKkui yueHslil C. Appenuyc B 1887 I. IpeAnioxkui meopuro 31eKmpoaumuyeckou
ouccoyuayuu.

1100 snexmponumuueckoli ouccoyuayuel NOHUMAEmcs pacnao MOoaeKyl J1eKmpoIuma 6
pacmeope ¢ 0b6pazosanuem NOI0HCUMENTLHO U OMPUYATNENbHO 3APAHCEHHBIX UOHO8 — KAMUOHO8
U AHUOHOB.

IIpoyecc ouccoyuayuu 60 écex ciyuasx a6aaemcs 00pamumsvim, NOIMOMY NPU HANUCAHUU
VpasHeHull peakyuu OUCCoyuayuy HeoOXooumMo NpUMeHsams 3HaK oopamumocmu « . Pasnuunvie
NEKMPOAUMDBL, CO2NACHO meopuu Appenuyca, Ouccoyuupyom Ha UOHbL 8 PA3IUYHOU CIENneHU.
Ilonnoma pacnada 3a8ucum om nPUPoObl SNEKMPOIUMA, €20 KOHYEHMPAYuu, NPUpPoObl pacmeo-
pumers, memnepamypol.

Crenenp aucconuanuu. OJHUM U3 BaXKHEWIINX MOHATHH TEOPUH AJIEKTPOIUTHYECKON
aucconuanui AppeHuyca siBIsieTcs MOHATHE 0 cmeneHu OUCCOYUayu.

Cmenenvio ouccoyuayuu a Ha3vleaemcs OMHOUWEHUe YUCTIA MOLEKY, PACNABUIUXCS HA UO-
Hbl (1'), K 0OWemy yuciy pacmeopenHvix MOAeKY (n):

'
a=”/.
n
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N3 3TOT0 BBIpaXXEHHSI OUYEBHJIHO, YTO @ MOXKET M3MEHAThCA OT 0 (aucconmanuu HeT) 10 1
(monuas qucconmanusi). CTeneHb IMCCOMALMU YacTO BhIpaXkaroT B MpoiieHTax. CTeneHs auc-
COLIMALIMU JIEKTPOJIUTA MOXKET OBITH ONpeieNieHa TOJIbKO 3KCIIEPUMEHTANIBHBIM ITyTeM, HallpH-
Mep M0 U3MEPEHUIO TEMIIEPATypPhl 3aMEP3aHUs PACTBOPA, MO SJIEKTPOIPOBOJHOCTH PacTBOpA U T.
1.

CunpHBIC U ClTa0bIe IIEKTPONIUTHL. B 3aBUCIMOCTH OT CTETICHH TUCCOLUAIIUN PA3INIA0T
ANEKTPOJIUTHI CUIIbHBIE U cllabble. Dekmpoaumul co cmenensto ouccoyuayuu oorvue 30%
00bIYHO HA3bIBAIOM CUTbHLIMU, CO cmenenbio duccoyuayuu om 3 0o 30% — cpednumu, meHee
3% — cnabvimu 31eKmposUmami.

K cunpHBIM 31€KTpOIMTaM OTHOCSTCS MOYTH Bee colin, HekoTopbie kuciotsl (HCL, HBT,
HI, HNOs3, HelO4, HoSO4pa3z6.)) n mekotopeie ocHoBanus (LiOH, NaOH, KOH, Ca(OH)s,,
Sr(OH),, Ba(OH),). K c1abbiM 31eKTpoauTaMm OTHOCUTCS OONBIIMHCTBO KUCIOT (0OCOOCHHO Op-
TaHUYECKUX ) U OCHOBAHUH.

Cmenenw ouccoyuayuu Kaxk CUIbHbIX, MAK U C1A0bIX IeKMPOIUNMO8 3a8UCUN OM KOHYEH-
mpayuu pacmeopa (CTETICHb TUCCOLUAIIMK TEM BBIIIE, 4eM 0oJiee pa30aBiieH PacTBOP).

KoncranTa nuccounanuu. bonee TO4HON XapaKTepUCTUKONW JUCCOLMALIMH dJIEKTPOIUTA
SBIICTCS KOHCMAHMA Ouccoyuayuu, KOTopasi oT KOHIEHTPALlMU pacTBOpa HE 3aBUCHUT.

BripaxkeHnue a1t KOHCTaHTBI AUCCOIMAIIMA MOYKHO TIOJTYYUTh, €CIH 3aIicaTh YpaBHEHUE
peaknuu aucconuanuu dekrponuta AK B odmem Bue:

AK «A-+K".

[Tockonpky nucconuanus siBisgeTcs oOpaTUMbIM PaBHOBECHBIM MIPOLIECCOM, TO K 3TOH pe-

aKIMK MPUMEHUM 3aKOH JECHCTBYIOLIUX MacC, U MOXKHO OINPEIEIUTh KOHCTAHTY PaBHOBECHUS KaK

ool ]z

[ax] ~

3. MoHHO-MOJIeKYISIpHbIE YPABHEHUS

Peakunu noHHoro oOMeHa 3aluChIBAIOT TPEMS YpaBHEHHUSIMHU:

-MOJIEKYJISIPHBIM;

- IOJIHBIM MOHHO-MOJIEKYJISIPHBIM;

- COKpAILEHHBIM HOHHO-MOJICKYJISIPHBIM.

B nosiHOM HOHHO-MOJIEKYJISIPHOM ypaBHEHUU YKa3bIBalOT (JOPMYJIIBI BCEX YaCTHIl, a B CO-
KpalieHHOM — (DOPMYJIBI YaCTHIl, KOTOPbIE MPUHUMAIOT YYaCTHE B PEAKIUH.

4. Incconuanus Boabl. BonopoaHblii mokaszareib.

OnHUM U3 HaMMEHEee TMCCOIMUPOBAHHBIX BEIIECTB, O0PA3YIOMUXCS IPH PEAKIIHIX MEKIY
MOHaMH, siBNIsieTcs Boja. YucTast BoJa mioxo MpoBOIUT 3JIEKTPUUECKHM TOK, HO BCeE ke 00Janaer
HEKOTOPOW M3MEPUMON 3IEKTPOMPOBOAHOCTHIO, KOTOPasi OOBSICHIETCS HEOOIBIION AHUCCOIHA-
IIUeH BOJIbI HA BOJIOPOHBIEC U THAPOKCHIIbHBIE HOHBI ( H 20=H++OH- ) .

Bonopoanslii moka3zatens, 0003HauaeMblit uepes pH, nmpeacrasiser co0oii OTpUIaTEIbHbIHI
norapu(dmM KOHIIEHTpAIMK BOIOPOHBIX HOHOB: pH= -1g[H+]. Hampumep, ecnu koHIeHTpanus
BOJOPOHBIX HOHOB [H+] = 10-5 r* non/n, To pH=5, ecu [H+] = 10-9 r* uon/n, To pH=9, u T.x1.

OueBUAHO, UTO HEUTPAJIbLHBIE pacTBOPHI UMEIOT pH= 7, B kucnbix pactBopax pH<7, a B
nienounbix pH>7. B akBapuymHO#N npakTHKe Boja, cooTBeTcTByromas pH 2 - 3, cuuraercs
CHJIBHO OKMCJICHHOM; 3 - 5 — KHUCJIOHN; 5 - 6 - c;1aDOKHUCIION; 6 - 7 - 0OYeHb CcI1a00KHUCIIOoN; 7 -
HEUTpaNIbHOM; 7 - § - OUeHb ClIaboIIENoYHON; 8 - 9 - cnabomenounoii; 9 - 10 - menounoii; 10 -
14 - cunbHO METOYHOM.

Nzmepenne pH B TOMalIHUX YCIOBHUSIX MOYKHO PEKOMEHI0BATh POCTHIM criocobom. Ero
MIPUHITAIT OCHOBAH Ha IIBETHOM MUGPOBOM MIKaje; TOYHOCTh n3mepenus 10 0,1 ex. Bo3moxxno
u3Mmepenue pH ¢ moMomp0 OyMaKHBIX WHAUKATOPOB, IPOMUTAHHBIX COCTABOM M3 OpraHude-
CKHMX KpacuTeJield; TOUHOCTh u3Mepenus - 10 0,3 en.

5. CMenieHHe HOHHBIX PABHOBECHH.
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PaBHOBecue B pacTBOpax 3JIEKTPOIUTOB, KAK U BCIKOE XMMUYECKOE pABHOBECHE, COXPaHSI-
€TCsl HeU3MEHHBIM, TI0Ka ONPEIENISIIOIINE €r0 YCIOBHS HE MEHSAIOTCS; U3MEHEHHE YCIIOBUH Blie-
4eT 3a co00i HapyIllIeHHEe PAaBHOBECHSI.

Tax, paBHOBecHe HapylIaeTCs MPU U3MEHEHUU KOHIIEHTPAI[MH OJHOIO U3 YUYaCTBYIOIIUX B
9TOM PaBHOBCCHUH MOHOB: IIPH €€ YBCIIMUCHUU ITPOUCXOOUT MPOLCCC, B XOAC KOTOPOI'O 3THU HOHBI
cBs3bIBatOTCs. Hampumep, eciii B pacTBOp YKCYCHOM KMCJIOTBI, JUCCOLMUPYIOIIEH COrJIaCHO
YpPaBHCHUIO BBECTHU KaKyIO-JII/IGO COJIb ATOM KUCJIOTHI U TEM CaMbIM YBCIUYUTH KOHIICHTPALIUIO
nonoB CH3COO-, To, B cootBeTcTBUU ¢ npuHnunom Jle [llarenbe, paBHOBECHE CMENIAETCS BiIe-
BO, T. €. CTENEHb JUCCOLUAIUN YKCYCHOU KUCIIOTHI YMEHBIIIAETCS.

CH3COOH « CH3COO- + H+

OTcrona cinenyeT, 4To BBEJIEHUE B PaCTBOP CIA00TO IEKTPOIUTA OJHOMMEHHBIX HOHOB (T.
€. MIOHOB, OJIMHAKOBBIX C OJTHUM U3 MOHOB AJIEKTPOJINTA) YMEHBIIAET CTENEeHb IUCCOLMALINN ITO-
T'O 3JICKTPOJIMTA. Ha060p0T, YMCHBIICHUC KOHICHTPAIIUU OAHOT'O U3 HOHOB BbI3bIBACT NTUCCOLIU-
aIMIo0 HOBOT'O KOJIMUYecTBa MoJieKyl. Hanpumep, npu BBeZieHUH B pacTBOP YKa3aHHOW KHCIOTHI
TUAPOKCUA-UOHOB, CBA3bLIBAIOIINX MOHBI BOAOPOAA, JUCCOIUALIUS KUCIIOTBI BO3PACTACT.

1.10 Jlexuus Ne 11 (2uaca)

Tema: «'maposm3 cogeil. MonHoe npousBenenue Boabl, pH. Meroabl onpeneeHust
pH»

1.10.1.Bonpocskl JeKnum:

1. Tunsl ruaponu3a (0 KaTUOHY, IO aHUOHY, 10 KATHOHY M aHUOHY).

2. oHHbIE ypaBHEHUS TUAPOIIU3A.

3. KoHcTaHTa 1 cTeneHb rupoiaun3a.

4. Pacuer KOHCTaHThI TUAPOIIU3A.

5. BnusiHue Ha cMelieHne paBHOBECHSI TUAPOIIN3A Pa3INYHbIX (haKTOPOB

1.10.2 Kparkoe comepxxanue BONPOCOB
1 Tunsl ruapou3a (0 KATHOHY, 0 AHUOHY, 110 KATHOHY U AHUOHY)
I'uaponus coneit — 3T0 B3aMMOAEHWCTBUE MOHOB COJIM C BO/OHM ¢ 00pa3oBaHMEM MaJOHC-
COLIMMPYIOIIUX YaCTHUII.
I'maponus, 1OCIOBHO, - ATO pa3iokeHue Bo1oi. J[aBas Takoe ONpeneIeHre peakluu
TUAPOJIN3a COJIeH, Mbl MOJYEPKUBAEM, YTO COJIM B PAacTBOpE HAXOASATCS B BUIE MOHOB, U YTO
JIBUKYIIEH CUJIONH peakluu SIBISETCS O0pa30BaHHE MAaJOJUCCONMHUPYIOMMX dYacTull (oOriee
MPABUJIO JIJIs1 MHOTHX PeakKIfil B pacTBOpax).
Bcerna nm woOHBI CrOCOOHBI 00pa30BBIBATH C BOJOH MAalIOAMCCOIUUPYIOIIHE
yactuubl? Pazbupas 3T0T BOnmpoc ¢ ydeHUKaMu, OTMEYaeM, YTO KaTUOHBI CUJIbHOTO OCHOBAHUS U
AQHUOHBI CHJIBHOM KHCJIOTBI TaKUX 4YacTUI[ 00pa3oBaTh HE MOTYT, CIEIOBAaTEIbHO, B PEAKIUIO
TUAPOJIN3a HE BCTYMAIOT.
Kakue tuns! rugponusa Bo3mMoxkHbl? [10CKOIBKY COJIb COCTOMT M3 KaTHOHA U aHMOHA, TO
BO3MOXKHO TPU THIa TUAPOIIU3A:
e THIPOJIU3 IO KATHOHY (B PEAKITUIO C BOJIOW BCTYMAET TOJILKO KaTHOH);
e TH/IPOJIU3 [0 AaHUOHY (B pPEaKIMIO C BOJAOW BCTYIMAET TOJIBKO aHHOH );
e COBMECTHBIN IUAPOIN3 (B pEAKIMIO C BOJOM BCTyMaeT U KATUOH, U aHUOH);
2. MoHHbIe ypaBHEHHUS THAPOJIM3A.

HanmcaB ¢opmyny oOpa3oBaBiieiics yacTULBL, TYT K€ OOCYKJaeM, 4TO 3TO 3a
yacTula, OyJeT M OHa MMETh 3apsi U KaKoW, IPUXOIUM K BBIBOAY, YTO, KaK MPaBUIIO, ITO
TUAPOKCOKATHOH. A YTO OCTAHETCSI OT MOJIEKYJbl BOJbI? Kakyio peakuuio BOAHOTO pacTBOpa
obOycnaBiauBaeT n30bITOK ATHX yacTuil? Kakosa Oyner peakiys nuHaukaTopa?

T'uoponusz no kamuowy npueooum K 00pa306anut0 2uOPOKCOKAMUOHOE U UOHOE
6000pooa (cpeda pacmeopa Kucias).

OtMeuaeMm, 4TO TOJIBKO MHOTAA, MpU n=1, BMECTO TUIPOKCOKATHUOHOB MOJIy4aeM MOJIEKYJIbI
ciaboro OCHOBAHUSI.
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A MOXET JIM TUJIPOKCOKATUOH BCTYIUTh B PEAKIMIO CO CIEAYIOIIEH MOJIEKYJIOW BOJbI?
Coo0rmraem, 9To 3TO OyHmeT BTOpasi CTYNEHb THAPOIH3a, M YTO KaKas CIEAyIolas CTYIeHb
MpOTEeKaeT B ThHICAYM pa3 ciabee, yeM NpebIaylas, 4TO Ja)xxe IepBas CTYNEHb MPOTEKaeT
00BbIYHO Ha J0JM mpoleHTa. [ToaToMy, Kak MmpaBUiIO, pacCMaTPUBAETCS TOJIBKO TEpBasi CTYIEHb
THIPOJIN3A.

I'uaposaus mo aHmoHy pazdonpaeM aHAIOTUYHO, 3alMChIBAEM YPABHECHHE:

An" +H-OH [0 HAn"™"" + OH"

[TogBoAMM Yy4E€HUKOB K BBIBOAY:

Tuoponus no anuony npueooum K 00pa3z08anul0 2UOPOAHUOHOE U CUOPOKCUO-UOHOB
(cpeoa pacmeopa wienounas).

3. KoHcTaHTa M cTeneHb rUAPoJin3a

[Tox cremeHpl0 THIPONHM3a MOHMUMAETCS OTHOIICHUE KOMMYECTBA (KOHIICHTPAIIUH) COJIH,
MOABEPTAIOIICHCS THAPOJINU3Y, K OOIIEMY KOJMHYECTBY (KOHIIEHTpPAIlUKM) PACTBOPEHHOW COJIH.
Ob6o3Hauaercs o (nnum hryp);
0 Crunp/Coom) 100 %0
IJ€ Crypp — YHCIIO MOJIEH THAPOIU30BAHHOU COJIH, Copy — OOIEE YUCIIO MOJIEH pacTBOPEHHOM
COJIH.

CremneHb TUIPOIHM3a COJIHM TEM BHIIIE, YeM ciiadee KUCI0Ta WM OCHOBaHUE, €€ 00pa3yroIiue.

SIBIIsIeTCS KOJIMYECTBEHHOM XapaKTEPUCTUKON THAPOIU3a.

Koncranra rugponuza— KOHCTaHTa paBHOBECHS THIPOJIUTUYECKON PEAKIIUH.

4. Pacyer KOHCTAaHTHI THAPOJaM3a.TaKk KOHCTaHTa TUIPOJIM3a COJM PaBHA OTHOLICHHIO
MPOU3BE/ICHUS] PAaBHOBECHBIX KOHIICHTPALUWA MPOIYKTOB PEAKIUU THAPOJIM3a K PAaBHOBECHOU
KOHIEHTPALUU COJIU C YUETOM CTEXHOMETPHUUECKUX KO3 PUIIMEHTOB.

5. BiusinMe Ha CMelleHHe PABHOBECUS THAPOJIH3A Pa3JIMYHbIX (PaKTOPOB

1. MY

+H0 SNHOE +H 1o npuuuuny Jle-1llatense yMeHbIIEHHE KOHUEHTPALMHA
WOHOB BOJOPO/Ia CMECTHT PaBHOBECHE BIIPABO, T.€. YCHJIUT THAPOJIH3. UTOOBI YCHUIMTH THUIPO-
JTU3, HYXKHO J06aBUTh CHIBHYIO IIEJI0Ub, CBA3BIBAIOILYI0 HOHBI BOJOPO/IA.

JloGaBieHre MOHOB BOAOPOAA (KUCIOTHI) — MOMAABISET I'MAPOJIN3, CMEIas PaBHOBECHE
THIPOJIH3a BIIEBO.

, CH.CO0" + H,0 & CH,COOH +0H -

Jlo6aBnenne cuibHOM Kucnothl (H') cMecTHT paBHOBECHE THAPOIIH3a BIIPABO, TAK KaK IPH
3TOM OYIyT CBSA3BIBATHCS MOHBI THAPOKCHIIA. JoOaBIeHUe MEN0YH MOJABISIET THAPOIIHU3.

3. I'uaponus mpoxXoauT 1O KOHIIA, €CIIU B Pe3yNIbTaTe MOMy4aloTCs HE paCTBOPUMBIE B BOJE
COCITMHEHHUS U Ta3bl.

Hanpuwmep:

CiS; +6H.0 = 2Cr(OH ), J +3H,5 T

Conu, 06pa3oBaHHBIC MHOTO3aPSITHBIMI KaTHOHAMU (Cr’", Fe*", AI*") u ouens crabbivu
KHCJIOTaMU (yroJIbHOM, CEPHUCTOM, CEPOBOIOPOITHOM, KPEMHHUEBOI) — B BOJIHOM PacTBOpE HE
CYIIECTBYIOT, TaK KaK MOJBEPTaIOTCS HEOOPATUMOMY THAPOIHU3Y.

1.11 Jleknus Nel2 (2uaca)
Tema: «OxucIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun. Hanpasiaenus OBP»

1.11.1. Bonipocsl JieKnuu:

1. [TonsiTrie 06 OKMCIEHUU-BOCCTAaHOBICHUH. CTENEeHb OKUCIIEHUS SJIEMEHTOB.

2. Knaccudukanus OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

3. BaxHellue OKHUCIUTENIM W BOCCTAHOBUTENH. OKHCIHUTEIBbHO-BOCCTAHOBUTEIIbHAS
JIBOMCTBEHHOCTD.

4. BnusHHMe cpeapl Ha MPOTEKAaHUWE OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMH.
Hanpasnenue nporexanus OBP.

5. IlpaBuna cocraBnenue ypaBHeHuW peaknuiit OBP meTomoM 3i1eKkTpoHHO-HOHHOTO Oa-
JIaHca.
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6. OKHCIUTENBHBIE CBOMCTBA A30THOM M CEPHOU KHUCIIOT.

1.11.2. KpaTkoe coaepkanne BOPOCOB
1 IlonsiTHe 00 OKMCJICHUN-BOCCTAHOBJIEHUH. CTeNeHb OKUCJIEHUS 3JIEMEHTOB.

OBP — peakiuu, B KOTOPbIX U3MEHSIOTCSI CTENIEHU OKHCIEHUS IEMEHTOB, TO €CTh JIEKTPO-
HBI TIEPEXOJISIT OT OJTHOTO aTOMa MJIM BEIeCTBa (BOCCTAHOBUTEIS) K IPYroMy (OKHUCIUTEINIO).

A cTerneHb OKUCIIEHUS — ATO 3apsA]], KOTOPBIA UMeT Obl aTOM, €ciIi Obl Bce 00pa30BaHHbIC UM
MOJIIPHBIE CBSI3U CTaIM MOHHBIMU. Eciu cBsi3U 1eHCTBUTENBHO HOHHBIE, TO C.0. COBIIAJAET C 3a-
PAIOM 3NeMeHTapHOTO HoHa, HanpuMep, K'F'. Eciiu He BCe CBA3M MOHHBIE, TO CTETEHb OKHCIIE-
HUS — 3TO YCIIOBHOE MOHSITHE, HE UMEIOIIIEe CTPOTOro CMbICIA, HO MOJIE3HOE.

2 Knaccudukauus OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIHii.
Bce xumuueckue peakiiuyu MOXHO pa3feuTh Ha Ba Tuna. K mepBomy u3 HUX OTHOCATCS peak-
[IUH, TpOTeKaroIue 0e3 N3MEHEHHS CTETIEHU OKHCIIEHUN aTOMOB, BXOJISIIUX B COCTAaB Pearupy-
folux BeecTB. Hampumep, B peakiyiyi 0OMeHa HU OJIMH 3JIEMEHT B Pe3yNbTaTe Peakiui HE U3-
MEHSET CTEIIEHU OKUCIICHHUS:
H+1N+50—23 + Na+10-2H+1 > Na+1N+SO—23 + H+120—2

Ko BTOpoMy THIy OTHOCSTCS peaKkLIMU, UAYIIHE C U3BMEHEHUEM CTETIEHN OKUCIIEUHS aTOMOB
pearupytomux Bemiects. Hanpumep
2HY, + 0° > H,07
2K''c1?07% > 2K''cl! + 30

Peakiuu BTOporo THia Ha3bIBalOTCS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIMUA. XUMUUYECKHE pe-
aKII1uu, HpOTeKaIOH_II/Ie C UBMCHCHHUECM CTCIICHU OKHUCJICHHUA aTOMOB, BXOOAIIIUX B COCTaB peam-
PYIOITUX BEIIECTB, HA3bIBAIOTCSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIHHBIMH. B OKHCIUTEIBHO-
BOCCTAHOBHUTCIIBHBIX peaKuI/mx BcCeraa HpOI/ICXOI[I/IT HpI/ICOGI[I/IHeHI/Ie WX OTAadua BHGKTpOHOB
aTOMaMH 3JIEMEHTOB. [Ipruem 3T0 eauHBIA B3aUMOCBSA3aHHbIN Mpouecc. Ecnu atoM, HoH
N MO.HGKy.]Ia B Hpouecce peaKI_II/II/I OTOAarT BHGKTpOHBI, TO OHHU HA3bIBAKOTCA BOCCTAHOBUTCIIS-
MH, a caM TIPOIIEeCC OTAauu JIECKTPOHOB — OKHUCIeHHeM. Hanmpumep:

Al- 3¢ > Al
Fe'? - 1e ->Fe®

B npouecce OKHCJICHHUA BOCCTAHOBUTCIIH ITOBLIIIIACT CBOKO CTCIICHL OKMUCJIICHUS. ECJ’II/I aToM,
HNOH HNJIN MO.HGKYJIa B Hpouecce peaKLII/II/I HpI/IHI/IMaIOT Z-)JIGKTpOHBI, TO OHH HA3BIBAKOTCA OKUCIIN-
TEJIAMH, a caM MPOLECC MPUCOECTUHEHHUS JIEKTPOHOB — BOCCTaHOBJIeHHEM. Hampumep:

S%+2¢ ->§2
N+5 + le' > N+4

B nporecce BocCTaHOBICHUST OKUCITUTEND MIOHUKAET CBOIO CTENIEHb OKUCIICHUS. O cno-
CO6HOCTI/I TOI'O UJIX UHOT'O BE€IICCTBA HpOHBHHTB OKHUCIHUTCIIbHBIC, BOCCTAHOBHUTCIIbHBIC UJIN
JIBOMCTBEHHBIC (KaK OKUCIIUTEIIbHBIC, TAK U BOCCTAHOBUTEIHHBIC) CBOMCTBA MOKHO CYAUTH 110
CTCIICHHU OKHUCJICHHA aTOMOB, BXOJAIIIKUX B COCTAaB COOTBGTCTByIOH_II/IX BCIIICCTB. ATOM TOro nNjin
WHOTO DJIEMEHTA, HaXOJAIIMICI B CBOEH BBICIIECH CTEIIEHH OKHCICHUS HE MOYKET €€ ITOBBICUTE
(OTIaTh JEKTPOHBI) U MPOSBISAET TOIBKO OKUCIUTEIBHBIE CBOUCTBA. ATOM 3JIEMEHTa B CBOCH
HU3IICH CTETICHH OKHMCIICHUSI HE MOYKET €€ TTOHU3UTh (ITPUHSATH JICKTPOHBI) U MPOSBIISET TOJIBKO
BOCCTAHOBUTEJIbHBIE CBOMCTBA. ATOM 3JIEMEHTA, UMEIOIIUNA MPOMEXKYTOUHYIO CTETIEHb OKHUCIIE-
HUS, MOKET MPOSIBIIATH KaK OKUCIUTEIbHBIC, TAK K BOCCTAHOBUTEIILHBIE CBOMCTBA.

3. Baxbeiilime OKHCJIHTEJIH M BOCCTAHOBHTEIH. OKHCINTEIBHO-BOCCTAHOBHUTEILHAS
IBOMCTBEHHOCTb.

OKI/ICJII/ITGJII:HO-BOCCTaHOBI/ITeJII:HBIe peaKI_II/II/I - 3TO peaKLII/II/I, KOTOpBIe UayT C UBMCHCHHUEM CTC-
neHel oKucieHus 37aeMeHTOB. CTereHb OKUCICHUS - 3TO YCIOBHBIN 3aps]l aToMa B MOJICKYJIe,
e BCC HOHHpHBIG CBA3U CYUTAKOTCSI NOHHBIMMU.

OKHCIJIEHHE - 3TO MPOIECC OTIAYH IJICKTPOHOB.
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BoccranoBinenue - 3To npoiiecc nNpucoeauHEHUs 3J1€KTPOHOB.

OxucauTenp - 3T0 aTOM, MOJIEKYJIa UM MOH, KOTOPBIA MPUHUMAET AJIEKTPOHBI M IOHUKAET CBOIO
CTENEHb OKUCIICHHUS, T.€. BOCCTAHABIMBAETCSI.

BoccranoBurensb - 3TO aTOM, MOJIEKYJIa WM UOH, KOTOPBI OTAAET JIEKTPOHBI U MOBBIIIAET
CBOIO CTEMEHb OKUCIICHHUS], T.€. OKUCIISETCS.

BoccranoBurenu:a) MeTamIbl - 4eM MEHbBIIIE MOTEHIIMA HOHU3ALUN, TEM CUJIbHEE BOCCTAHOBH-
TEJIbHBIC CBOMCTBA; 0) COSAMHEHUS PJICMEHTOB B HU3MIKX cTeneHsx okucienus (NHs, H,S, HBr,
HI u np.), y KOTOpBIX Bce OpOUTaIH 3aM0IHEHBI M MOTYT TOJIBKO OTAABAaTh 3JICKTPOHBI.
Oxucnurenu:a) Hemetasuibl (Fa, Cly, Bry, Oy 1 11p.) - ueM Gouiblie CpoACTBO K 3JIEKTPOHY, TEM
CHIIbHEE OKHCITHTENbHBIC CBOMCTBA; 6) MOHBI METAIUIOB B BRICOKHX CTerneHsx okucienus (Fe'
Sn4+, Mn*" u 1p.); B) COEIMHEHUS DJIIEMEHTOB B BBICIINX cTeneHs X okucieHus (KMnOy,
K,Cr,07, NaBiO3;, HNO3, H,SOy4(koH11.) 1 1p.), Y KOTOPBIX YK€ OTJaHbl BCE BaJICHTHBIC JJICK-
TPOHBI U MOTYT OBITh TOJIBKO OKHUCITHTEIISIMHU.

CoenuHeHus 3JIEMEHTOB B TPOMEXKYTOUHBIX cTeneHsx okucienus (HNO,, H,SOs3, H,O, u 1p.)
MOTYT IIPOSIBJISITH OKUCIUTENIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA B 3aBUCUMOCTH OT OKHUCIIH-
TEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB BTOPOT'O pEareHTa.

H,SOs; + 2H,S =3S + 3H,0

OKHCJI. BOCCT.

H,SO; + Br, + H,O = H,SO4 + 2HBr

BOCCT. OKHCIL.

4 Bausinue cpeibl HA MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuunii. Hanpas-
Jenune nporexkanus OBP.

B BonHBIX pacTBOpax KOHIIEHTpALKMs MOHOB BOJAOPOJIa MEHSAETCS B OYEHb HIMPOKHUX Mpejie-
JaxX - OT HECKOJIBKUX MOJIB/J B KHCIIBIX PAacTBOPax JI0 10 - 10" mons/n B IIEIOYHEBIX, TO €CTh
Ha 15 mopsaxos. Iloatomy, eciiu B OBP 00pa3yroTcs wiu pacxoIylOTCs HOHBI BOJOPOJA WM
rupokcuna, To pH oueHb CHIIBHO BIMSIET Ha HaNpaBlieHUWE TakuX peakuuid. Paccmorpum Ha
puMepe Tpex BapUaHTOB BOCCTAHOBIICHUSI IEPMAHTaHATA.

(1) MnO4 +8H" +5¢ = Mn®" + 4H,0; ¢", = 1,51 B;

(2) MnO,” +4H" +3e = MnO, + 2H,0; ¢% = 1,69 B;

(3) MnO4 + ¢ = MnO4~; 9" =0,56 B.

@1 = ¢° + (0,0591B/5)lg([MnO4 J[H1¥/[Mn*']) = 1,51B + (0,0591B/5)lg([MnO, }/[Mn*']) -
(8*%0,0591/5)pH. Ecnu npuHSTH CTAaHAAPTHBIMHU BCE KOHIIEHTpaIuu, kpome pH, To

¢1 = 1,51B -0,0946B*pH. I1pu pH=7 310 naer 0,85B.

Amnanoruuno ¢, = 1,69B - 0,0788pH, npu pH=7 nonyuaercs 1,14B, a npu pH=14 = 0,59B.
5. IlpaBuaa cocraBiienne ypaBHeHuil peakuuidi OBP meronom 3/1eKTPOHHO-HOHHOTO 0a-
JIaHca.

NouHo-31eKkTpoHHbINA MeTo1 cocTaBieHus OBP

WoHHO-271eKTPOHHBIN METO (MIM METOJ MOIYPEAKINil) HCIONIb3YyeTCs s cocTaBieHuss OBP
MPOTEKAIONIUX B pacTBopax. OCHOBaH OH Ha COCTABJICHUU OTIEIbHBIX MOITYPEAKIUil 171 Ipo-
1I€CCOB BOCCTAHOBJICHUS U OKUCJICHUS B BUJIE€ MIOHHO-MOJIEKYJISIpHBIX ypaBHeHU. [Ipu sToM
HEO0OXOMMO YUUTHIBATh NpaBUiia HAllMCAHUS MOHHBIX YPaBHEHUHN peaKlMii: CUIIbHBIE JIEKTPO-
JUTHI 3aMMMCHIBAIOTCS B BUJIC HOHOB, a CJIa0bIe JIEKTPOJIUTHI U MAJIOPACTBOPUMEBIE BEIIIECTBA - B
BUJIE MOJIEKYII.

1. 3anuckiBaeTcs jieBast 4acTh MoJieKyJsipHoro ypaBuenust OBP, onpenensercst okuciurens u
BOCCTaHOBUTEb.

2. 3anuchIBalOTCS MOMYPEAKIUU OTAEIBHO JJIS IPOLIECCOB BOCCTAHOBIICHUS U OKHCIICHUS B BUE
MOHHO-MOJIEKYJIIPHBIX YpaBHEHUI!, B KOTOPBIX JieBasi U MpaBasi 4acTh (M30BITOK WIJIM HEAOCTATOK
KHCJIOpO/ia B JIEBOM 4acTH) ypaBHUBAIOTCs ¢ yueToM pH pactBopa ¢ momoipto monekyin H,O,
nonos H' wm OH:

6. OxucanTe bHbIE CBOMCTBA A30THOM M CEPHOIl KHCJIOT.

OxkucnuTeneM B MOJIEKyIe (CM. Takke "A30THas KUCIOTa'") a30THOW KUCIIOTHI SIBISICTCS N*, ko-
TOpPBIN B 3aBUCUMOCTH OT KoHIleHTpaunu HNO; u cuiibl BoccTaHoBHUTENS (HAIpUMEp, AKTUBHO-
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CTH MEeTaJula - CM. Takxke TeMy " A30THas KucioTa'") mpuHUMaeT oT 1 10 8 31MeKTpoHOB, 00pasys
N™0,; N™0; N, '0; N,%; N H;(NH4NO3);

1) Cu’+4HN"0s(konw.) [ Cu"*(NOs), + 2N™0, + 2H,0
AJICKTPOHHBIN OanaHc:

cu’-28 1 Cu” 1
N+5 +&0] N+4

METO/I ITOTYPEaAKLINN:

cu’-28 1 Cu”? 1
NO; +2H" + & [1 NO, + H,O

Cu’+ 2NO; + 4H" [ Cu** + 2NO, + 2H,

1.12 Jlexnus Nel3,14 (4uaca)

Tema: «daexkTpoxumus. XuMH4YecKHe HCTOYHUKH IHEPTUN»

1.12.1.Bonpocskl JieKIuM:

1.IIpeaMer as1eKTpoXUMHUS. DIEKTPOXUMHUUECKAsl CUCTEMA.

2.27eKTpOIbl, UX PA3HOBHIHOCTH.

3. JIBOIHOM 3JIEKTPUUECKHI CIION U 3JIEKTPOIHBIN MOTEHIIMAT.

4.I"anbBaHMYECKHUH DJIEMEHT, MPUHIUII ero padboThl. DJIC ralbBaHUYECKOTO JIEMEHTA.

5.CraHapTHBI BOJOPOAHBIN AJIEKTPOJA CPAaBHEHHUS M BOJOPOJHAs IIKajda 3JEKTPOJHBIX
noreHuuanoB. YpasHenue Hepucra. 3akonsl @apajes.

6.Kunetnka 351eKTpOIHBIX MPOLIECCOB. SIBIEHNE NMOISPU3ALUHN NIEKTPOAOB U MepeHanps-
JKEHUE.

1.12.2. Kparkoe coaepxxanue BONPOCOB

1 Ilpeamer 3j1eKTpOXUMHUSL. DJIEKTPOXUMHUYECKAS] CHCTEMA

DNEeKTPOXUMHS - pazaes GU3NUECKON XUMHH, U3ydarolluii XUMUYECKHE MPOLECChl, KOTO-
pBIE€ COMTPOBOXKIAIOTCS MOSIBIEHUEM 3JICKTPUUECKOT0 TOKa UM, HA000pOT, BO3HUKAIOT MO JeHi-
CTBUEM D3JIEKTPUUECKOT0 TOKA. IIpeqMeToM 31eKTpOXUMUYECKUX UCCIEIOBAHUN TaKXKeE SBIISAIOT-
Cs1 DJIEKTPOJIUTHI M YCTAHABIIMBAKOIIUECS B HUX PABHOBECHSI.

MHorue XuMHYECKUE Peakluy MPOTEKAIOT JIMIIb MPU MOABOJIE dHEprun u3BHe. YacTo ux
MPOBOASAT B AJIEKTPOIUTUYECKUX sUehKax (JIEKTPOIM3epax) Ha 3JIEKTPOJaX, COSAMHEHHBIX C
BHEIIIHUM HCTOYHUKOM TOKa. M3yueHue 3THX peakuuid JaeT nHPOpMaluio O IPUPOIE U CBOIi-
CTBax pa3jWYHbIX BELIECTB, a TAKXKE MO3BOJISAET MOJYyYaTh C MOMOLIBIO 3JIEKTPOCUHTE3a HOBBIE
XUMHUYECKHE COCAMHEHMS. DIEKTPOXUMUYECKUE MTPOLECCHl IUPOKO MPUMEHSIIOTCS B MPOMBILI-
JIEHHOCTH

2.2J1eKTpPOaBbI, HX Pa3HOBHMIHOCTH.

DReKTpOAbl B AIEKTPOXUMHUHU, 3JIEKTPOHHO-MIPOBOASIINE (Pa3bl, KOHTAKTUPYIOIIHUE C MOH-
HBIM NIPOBOJHUKOM (JIEKTPOJIUTOM). HacTo Mo 3JIEKTPOIOM NOHUMAIOT JIMIIb OJIHY 3JEKTPOH-
HO-TIpoBOsAIIYI0 (a3y. Ilpu nmpomyckaHuu TOKa OT BHEI. HCTOYHUKA Yepe3 CUCTEMY M3 JBYX
AJIEKTPOJIOB, COEIMHEHHBIX JIPYTr C APYIOM 4epe3 DIEKTPOJIMT, Ha 3JEKTPOJaxX MPOTEKAOT J1Ba
mpolecca: 3apsHKeHHe IBOHHOTO 3JIEKTPUYECKOro CI0s U 3JIEKTPOXUM. p-1ius. B oTinuue ot da-
30BBIX KOHTAKTOB METAJUI-METAJJI, METAJUI-MIOJIYITPOBOIHUK, MOJIYITPOBOIHUK-TIONYIIPOBOAHUK U
T. I1. Ha TpaHuIle (a3, COCTABISIIOMINX IEKTPOXUM. CUCTEMY, BUJl HOCUTENIEH TOKAa MEHSETCs, T.
K. B QJIGKTPOJIMTE TOK NEPEHOCUTCSI HOHAMM, a B 3JIEKTPOHHO-TIPOBOAIICH (Dase - DIEKTPOHAMH.
HenpeprIBHOCTh POXO0XKIEHUS TOKA Yepe3 TpaHully (a3 B 3TOM ciydyae oOecrieunBaeTcs dJeK-
TPOJTHOU p-IMei. DIEKTPOl Ha3. aHOJOM, €CIIM Ha €ro MOB-CTH NpeodiaaaeT p-musl, MPUBOI-
njasi K TeHEpUPOBAHUIO DJIEKTPOHOB, T. €. POUCXOIUT OKHUCIEHUE B-B, COJAEPKAIINUXCS B DJIEK-
Tpoaute, MO0 MOHM3AlMs METaula aHOAA. DJIEKTPOJ Ha3. KaTooM, €ClIU C €ro MOB-CTH DJIEK-
TPOHBI METAJIJIA NTEPEXOAT Ha YACTUIbl PEAarUPYIOLIUX B-B, K-pPbl€ MPA 3TOM BOCCTAHABIMBAOT-
col.

3. JIBOViHOM 3JIEKTPUYECKHUI CJIOH U 3JIEKTPOAHBIN NMOTEHIHAJI.
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OcCHOBHBIE JIEKTPUYECKHE MMapaMeTphl AMEKTPOXUMUYECKUX slUEEK — CUjla TOKa (ee n3Me-
pSIOT B ammepax, A) u moreHiman (u3MepsieMblii B BoibTax, B). Cuiia Toka ompeensercs CKo-
POCTBIO JIEKTPOJHBIX PEAKIIHI, a TOTEHIHA — XUMHUYECKOM YHEPTHEN MPOTEKAIOIIMNX B SYCUKE
npoiieccoB. OH paBeH 3HEPruu (M3MepsieMol B KOYIIX, J>k), OTHECEHHOH K KOJIMYECTBY 3JIEK-
TpudecTBa (M3MepsieMomy B KynoHax, Ki), T.e. 1 B = 1 Jx/Kn. CrnemoBarenbHo, MOTEHITAAT
asieMeHTa (3eKkTpoaBmkymas cuna, 3/1C) — 3To Mepa sHepruu, BeIpadaThIBAeMOM B X0J€ Mpo-
TEKaIoIKX B HeM peakuuil. Eciu BHeHmIHSS 1enb pa3oMKHYTa, TO HUKAKHE AJIEKTPOAHbIE peak-
LU HE UYT.

4.I'aibBaHUYECKHUI 3JIEMEHT, NpUHUUN ero padorsl. I/C rajbBaHM4eCKOro 3JeMeH-
TA.

B npoctom ranpBannueckoM snemMeHTe J(aHuens rnepeMelieHue KakIbIX IBYX 3JIEKTPOHOB
[0 BHEIIHEW LENU MPUBOAUT K OKUCICHHUIO OJTHOTO aToMa IIMHKA U OCAaXICHUIO OJHOTO aToMa
Meau. DIEeKTPOHEUTPAIbHOCTh PACTBOPOB 00ECIIEUNBAETCS C IIOMOIIBIO COJIEBOI'O MOCTHKA.

[IpocToii ranpBaHrYECKUM 31eMeHT, co3aanHblil B 1836 [Ix./lanuenem (puc. 1), cocrout
U3 JIBYX 2JIEKTPOJOB: IMHKOBOTO, MOTPYKEHHOTO B BOJHBIN pacTBOp Cyib(dara LWHKA, U METHO-
0, MOTPY>KEHHOTO B BOJHBIN pacTBop cyibdara meau (II). Takoit sneMeHT aHamOru4eH MeIHO-
IIMHKOBBIM TIApaM B BOJBTOBOM crosi0e. [Ipy 3aMKHYTO# BHEIIHEW IENH aTOMBI IIMHKA HA T0-
BEPXHOCTH IIMHKOBOTO AJIEKTPO/Ia OKUCIISIFOTCS 10 HOHOB C BBICBOOOXKACHHEM AJIEKTPOHOB: Zn ®
Zn* 4+ 2¢ . D AJIEKTPOHBI MEPEMENTAIOTCS MO BHEIIHEH 1€MW HA MEIHBIN JIEKTPO M BOCCTa-
HAaBJIMBAIOT MOHBLI MEOU IO aTOMOB: Cu*' + 2¢” ® Cu. Iotok 3JIEKTPOHOB BO BHEIIHEW LENU —
3TO U €CTh TOK, BhIpabaTbiBaeMblil 3ieMeHTOM. CyMMapHas peakiuus, IpUBOJAIIAas K XUMUYe-
CKOMY MPEBPAILIECHUIO U K TeHEPALIUK SJIEKTPUUYECKON IHEPTUU, UMEET BU/T

(D Cu?t +Zn > Cu+Zn?t

5.CrangapTHbIii BOAOPOAHBINA 3JIEKTPO] CPABHEHHS] U BOAOPOJAHASA HIKAJIA IJIEKTPOI-
HBIX IOTeHIHaI0B. YpaBHenne HepHcra. 3akonsl Papajes.

[ToTeHIMan raJlbBAaHUYECKOTO JIEMEHTA MPU Pa30MKHYTOW BHEITHEH 1enu aaeT nHpopma-
LU0 O TepMOAMHAMUKE ero peakuuil. [loTeHunan snemeHTa, NpeICTaBICHHOIO HA puc. 1, mpu
KOHLIEHTpauusax pactBopoB 1 M u temneparype 25° C — ero craniapTHbIN noteHuuan £° — pa-
BeH 1,10 B. CooTBercTByIomas eMy sHEprusi, TEPMOJIUHAMHYECKUN moreHnuan ['mb6oca, DG®,
OMPEIEISAETCS BEIPAXKEHUEM

(4) AG® =-nFE°

IJI€ 7 — YUCJIO DJIEKTPOHOB, IEPEHOCUMBIX B XOJI€ pEaKlMM (B JAHHOM ciydae 2), F'— guc-
no Papanes (96 485 Kn/monp). [ToTeHnnan raapsBaHUYECKOTO 2JIEMEHTA PaBEH Pa3HOCTH MOTEH-
LAAJIOB JIBYX €r0 MOJIY3JIEMEHTOB, T.€. PA3HOCTH €T0 AJIEKTPOIHBIX MOTEHIIUAIOB.

6.KuHeTHKa 3JIEKTPOJAHBIX MpoueccoB. SIBJIeHNe MOJSIPU3ALMH JIEKTPOJOB M Iepe-
HANPSIKEHUe.

[ToreHOMETpHUYECKHE U3MEPEHUS MPOBOIAT B YCIOBHUAX, KOT/la TOK B AJIEKTPOXHUMUYE-
CKOH siYeiike OTCYTCTBYET. DTO 3HAUMUT, YTO B HEH HE MPOUCXOJUT HUKAKUX CyMMAapHbIX XHUMHU-
YECKUX M3MEHEHUH, a H3MEPSIEMBbI TOTEHITHAN (PaBHOBECHBIN) ONIPENEAeTCS TEPMOINHAMUKOM
peakuii. B 3TUX ycrmoBusix Takue (GakTOphl, Kak pazMep u Gopma 3JIEKTPOJOB HIIM WHTECHCHB-
HOCTb [epEMEIINBAaHUS PACTBOPA, HE BIMSIIOT Ha U3MEPSAEMBIi MOTEHITHAIL.

1.13 Jlekuus Nel5 (2uaca)

Tema «iieKTpoIHN3»

1.13.1. Bonipocshl jieKumnu:

1.DnekTponu3 paciyiaBoB U pacTBOPOB.

2.IlocnenoBaTenbHOCTh Pa3psIKM MOHOB MPU COBMECTHOM MPHUCYTCTBUU B pacTBOpax
KakK (DyHKIIMSI paBHOBECHBIX ITOTEHIIAJIOB.

3. DIEKTPOIU3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM.

4.IIpakTHuecKOe MPUMEHEHHUE AIEKTPOJIN3A: IIEKTPOJUTHUECKOE MOJIyUEHHE U OYMCTKA
METaJIJIOB, HAHECEHUE raIbBaHUYECKUX MOKPBITHH U T.1.
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5.XMMHYECKHE MCTOYHMKH TOKA. AKKYMYJIATOPBI pa3HbIX THUIIOB, UX NPUHLMIINAIBHOE
YCTPOMCTBO U MPOLIECCHI IIPH 3aPSAIAKE U pa3psIKe.

6.Ilpumenenne XUT B c-X IpOU3BOACTBE U ANIEKTPOHHOU TexHUKe. [IoHATHE O TOIIMB-
HBIX DJIEMEHTAX.

1.13.2. Kparkoe conepxxanue BOIPOCOB

1 DulekTpoJIN3 pacnjiaBoB U PacTBOPOB
DNEKTPOIN3 — 3TO COBOKYIHOCTH INPOLIECCOB, NPOTEKAIOIINX B PAaCTBOPE WMJIM PACIUIABE DJIEK-
TPOJIUTA, TIPU NMPOIYCKAHUU YEPE3 HErO DIEKTPUUECKOrO TOKA. DJIEKTPOJIN3 SBIISETCS OAHUM U3
BOKHEUILNX HAIIPABJICHUM B DJIEKTPOXUMUMU.

2.11ocieq0BaTeIbHOCTh Pa3psAKM HOHOB NMPU COBMECTHOM NMPHUCYTCTBUU B PACTBO-

pax Kak (pyHKIUSI PABHOBECHBIX MOTEHIMAIOB
DIEKTPONIN3 MPOTEKAET TOJBKO B TE€X CpeAax, KOTOPbIE MPOBOJSAT SJIEKTPUUYECKUM TOK.
CnocoOHOCTHIO MPOBOJANTH TOK 00JIAJAIOT TaKXe BOIAHBIC PAcCTBOPHI OCHOBAHHMM W coyiei. bes-
BOAHBIC KUCJIOTBI — OUYCHb IIJIOXHUEC HpOBO,Z[HI/IKI/I, HO BOJIHBIC paCTBOpBI KHCIIOT XOpOLHO HpOBO-
JIAT TOK. PacTBOpPHI KUCIIOT, OCHOBAaHUHN M COJICH B IPYTUX >KHAKOCTSIX B OOJBITHHCTBE CIy4acB
TOKa HE MPOBOJSAT, HO U OCMOTHYECKOE JaBICHUE TAKUX PACTBOPOB OKA3bIBAECTCSI HOPMAIbHBIM,
TOYHO TakK, K€ HE MPOBOJIST TOKA BOJHBIEC PACTBOPHI caxapa, CIUpTa, INIMIIEPUHA U IPYTUe pac-

TBOpBI C HOpMaJII:HBIM OCMOTHYCCKUM HaBJICHUECM.

3. DJ1eKTPOJIN3 C PACTBOPUMBIM H HEPACTBOPHMBIM AHOAOM

Kakve nMEHHO 3IEKTPOXUMUYECKHUE TTPOIIECCH OYAYT MPOTEKATh Y AJIEKTPOIOB MPHU DJICK-
TPOJH3e, MPEKE BCEro, OyIeT 3aBUCETh OT COOTHONICHUS dJIEKTPOHBIX MOTEHIIUATIOB COOTBET-
CTBYIOIIUX JICKTPOXUMHUYECKUX CUCTEM. DTO O3HAUYAET, YTO Ha KaToJie OyIyT BOCCTaHABINBATh-
Csl OKHUCTICHHBIE (DOPMBI DIEKTPOXUMHUYECKUX CHCTeM. M3 HECKONBKUX BO3MOXKHBIX MPOIIECCOB
OyIeT mpoTeKaTh TOT, OCYIIECTBIEHNE KOTOPOTO COMPSHKEHO ¢ MUHUMAJIBLHOW 3aTpaToi dHEp-
rUU. DTO O3HAYAET, YTO Ha KaToJ]le OYyAyT BOCCTAHABIMBATHCS OKHCICHHBIC ()OPMBI SJIEKTPOXH-
MUYECKHX CHCTEM, UMEIOINUX HAUOOJBIIUN AJICKTPOIHBIN MOTEHIIUAJ, a Ha aHOJe OYIyT OKHC-
JSTHCS BOCCTAHOBJICHHBIE ()OPMBI CHCTEM C HAMMEHBIITUM JJIEKTPOIHBIM MOTeHInaoM. Ha mpo-
TEKaHUE HEKOTOPBIX JICKTPOXUMHUYECKUX IMPOIECCOB OKA3bIBAET TOPMO3SIIEE JICUCTBUE MaTe-
puai 3JIeKTpoJia; TaKUe Cydyad OrOBOPEHBI HUKE.

PaccmarpuBasi kKaToIHBIE POIECCHI, TPOTEKAIOIIUE MPU AJICKTPOIU3E BOJAHBIX PACTBOPOB,
HY)KHO YYHMTHIBATh BEJIMYMHY MOTEHIMATa MPOLECCa BOCCTAHOBJIEHUS MOHOB BOAOpPOAA. DTOT
MOTEHITMA 3aBUCUT OT KOHIICHTPAllUM WOHOB BOJOPOJIa M B ClIy4ae HEUTPaJIbHBIX PAaCTBOPOB
(pH=7) uMeeT 3HA4YCHHE
¢=-0,059*7=-0,41 B. Otcrona sICHO, 4TO €CIIH JICKTPOJIUT 00pa30BaH METAIOM, JICKTPOIHBINA
NOTEHIMA KOTOPOro 3HAYUTEIBHO MOJ0XKUTEIbHEE, yeM —0,41 B, To U3 HEUTpaJIbHOrO PacTBO-
pay karoaa OyJeT BBIACIATHCS METaUI. TaKue METaUIbl HAaXOATCS B PSAY HaIPsHKEHUN BOIH3H
BOJIOpOJIa (HaYMHAs NMPUOIU3UTEIHHO OT 0J0Ba) U mocie Hero. HaoGopoT, B citydae 31eKTposu-
TOB, METAJIJI KOTOPBIX UMEET MOTEHIINAJI 3HAYUTENIbHO Oosiee oTpuiiarenbHblil, yem —0,41 B, me-
TaJll BOCCTaHABIMBATHCS HE OyaeT, a mMpou3oHAET BhimeleHne Bogopona. K Takum mMeramiam
OTHOCSTCSI METAJIbI Hayaia psja HanpsOKeHHH—IPUOIM3UTENBHO 10 TUTaHa. Hakower, eciu
noTeHIuan Metauia 0mu30k k Benuauae —0,41 B (meramnbl cpenueit wactu psga—7Zn,Cr,Fe,Ni),
TO B 3aBHCHUMOCTH OT KOHIICHTPAIIMH PACTBOPA U YCJIOBHUM 3JIEKTPOJIM3a BO3MOKHO KaK BOCCTa-
HOBJICHHE METaJlJIa, TaK ¥ BBIJICICHUE BOJOPO/Ia; HEPEIKO HAOIIOIAETCSl COBMECTHOE BBIJCIICHUE
MeTajuia ¥ BOJOpO/a.

4. IIpakTH4YecKoe NPUMEHEHHE YICKTPOJIH3a: YIEKTPOJIUTHYECKOE MOJyYeHHe U 0YHCTKA
MeTaJI0B, Ha DJIEKTPOJIN3 IIUPOKO IPUMEHSETCS B pa3IUYHbIX OTPACIAX MPOMBIIIIEHHOCTH. B
XUMHUYECKON MMPOMBIIIIEHHOCTHU 3JIEKTPOIM30M MOIY4ar0T TAKHE BaKHBIE IIPOAYKTHI KaK XJIOp H
IIEJI0YH, XJOPaThl M MEPXJIOPaThl, HAJACEPHYIO KHCIOTY M Nepcyiab(aTsl, IEpMaHTaHaT Kajus,
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OpTaHWYECKHUE COCTUHEHUS, XUMUYECKU YHCTHIE BOJOPOJ, KUCIOPOI, GTOP U Pl APYTUX IICH-
HBIX TIPOJIYKTOB.

B nBeTHON MeTayTypruu 3JIE€KTPOIU3 UCIONB3YeTCs i padUHUPOBAHUS METAJIOB, IS
W3BJICUCHHS] METAILIOB M3 pyA. MeTallibl, KOTOPhIe HE MOTYT OBITh BBIJICIICHBI U3 BOJHBIX pac-
TBOPOB BCIIEACTBUE BHICOKOTO OTPULIATEIBHOTO MOTEHI[MANA MOJIY4al0T B IIBETHON METaUTypruu
3JIEKTPOJIM30M PACIUIABIICHHBIX CPEll, B KAUECTBE KOTOPBIX CIYXkAT COJIM 3TUX METAILIOB, COJIEP-
XKalue T00aBKU Pa3IUYHBIX COCTUHEHUH, BBOJUMBIC C IENIBbI0 MOHMKCHHS TeMIIepaTyphl TUIaB-
JIEHUS pacIliaBa, MOBBIIICHUS 3JIEKTPOMPOBOJHOCTA W T.A. K 4MCIy METaIIoB, MOJy4aeMbIX
ANEKTPOIU30M PACIUIABIIEHHBIX CPE OTHOCATCS AJIFOMUHUMN, MarHui, UPKOHUM, TUTAH, YpaH,
OepWIITUi U PsIT IPYTUX METAJIIOB.

DIEKTPOIN3 MPUMEHSAIOT BO MHOTHX OTPAC/sX MAIIMHOCTPOCHHS, PAJUOTEXHHUKH, DIICK-
TPOHHOM, MOTUTPa)UIECKON MPOMBIIIJIEHHOCTH JJISI HAHECEHUSI TOHKHUX MOKPBITHI METaNIOB HA
MOBEPXHOCTh U3JIEIUN IS 3alUTHI UX OT KOPPO3HH, MPUAAHUS JEKOPATUBHOIO BUJA, MTOBBIIIIE-
HUSI U3BHOCOCTOMKOCTH, KapOCTOMKOCTH, TTOTYYEHHS METAITTTMYECKUX KOIHUM.

B ocHOBY knaccudukanuu TPOMBINIICHHBIX BAaHH MOTYT OBITh IOJOXEHBI Pa3IMYHBIC
npu3Haku. Hanpumep, 1o TUITY TOJIIPHOCTH BaHHBI MOTYT OBITh MOHOIIOJISIPHBIMH, OUTIOJISIPHBI-
MU ¥ KOMOWHUPOBAHHBIMH.

B npoMbInieHHBIX BaHHAX MPUMEHSIOTCA Pa3IMYHbIE TUIBI KATOJOB: HEMOJABUKHBIE II€J1b-
HOMETAJUIMYECKUE, TIOJBUKHBIC IEIbHOMETAIINYECKUE(JICHTa), HEMOABI)KHBIE TIOPUCTHIE He-
METaJUINYeCKHE, HACHIITHBIE METAUIMIECKHE U T.1.

AHOBI )K€ MOTYT OBITh PacCXOAyeMbIe(BCTYIAIOIINE B XUMHUYECKYIO PEAKITUIO),
pacTBOpUMBIE TBEPIbIE, PACTBOPUMBIE KUJIKUE, HEPACTBOPUMBIEC TBEP/bIE U MOPUCTHIC, HEpAC-
TBOPUMBIE.

HECEHUE TATbBAHUYECKUX MOKPBHITHI U T.1I.

5.XumMunyeckue MCTOYHHKH TOKA. AKKYMYJSATOPHI Pa3HbBIX THIOB, HX NMPHUHIHUIHAIbHOE
YCTPOWCTBO U NMPOIECCHI PH 3apsi/IKe U pa3psiike.

CoueTaHne pa3HBIX THIIOB aHOJOB M KaTOJIOB C y4ETOM IEJeW DIIEKTPOJIH3a MPHUBOAHUT K
CICAYIOIUM THUIIAM JJICKTPOJIU3CPOB: TOPHU3OHTAIILHBIC C JKUJIKHUM PTYTHBIM KaTOAOM, C BEPTHU-
KaJIbHBIMUA KaToJaMu U (QUIbTpyIomend auadparMoi, ¢ TOPU3OHTAIBHOW auadparmoii, ¢ mpo-
TOYHBIM 3JICKTPOJIMTOM, C ABUXKXYIIUMUCA JJICKTPOJaMH, C HACBIITHBIMU 3JICKTPOAAMHU U T.[H.

JInist DIIeKTpOM3a MOTYT OBITh WCIOJB30BAHBI CICIYIONIUE THITHI 3JICKTPOJIUTOB: BOJHBIC
pacTBOPHBI COJEH, KHCIOT, OCHOBAHUI; HEBOJHBIC PACTBOPHI B HEOPTraHMYECKUX PACTBOPUTEIISX;
HEBOJTHBIE PACTBOPHI B OPTaHUYECKUX PACTBOPHUTEISX; PACIUIABICHHBIE COJIH; TBEP/BIC dJICKTPO-
JIUTHBI, I'a3bl.

6.Ilpumenenue XUT B c-X Npou3BoACTBe U JIEKTPOHHOU TexHuKe. [loHsiTHE 0 TOMIMBHBIX
3JIeMEHTaX.

[Tpu poeKTUPOBaHUHU JTFOOOTO IEKTPOXUMHUUECKOTO MPOU3BOCTBA HEOOXOAUMO BBISICHUTD
BCE BO3MOYKHOCTU ONTHUMU3ALMH JIEKTPOIU3HBIX NMponeccoB. ONTUMU3ALMS YCIOBUN 3JIEKTPO-
7au3a UMeeT OOJbIIOoe 3HaUeHHUE, KaK MPU COCTABJICHHH DHEPreTHUYECKOTo OanaHca, Tak U IpH
ONpEIETICHUN KAUTATOBIOKEHNMN.

OHTI/IMI/IBaI_[I/II/I JOJIDKHBI 6I>ITB MNOABCPIrHYTHI YUCJIO BAaHH, CHOCO6I>I OYHCTKHU BJICKTPOJIUTA,
KOHCTPYKLMU BaHH, MaT€pUaibl 3JIEKTPOJOB, TUIIBI JJIEKTPOJ0B. KpoMe TOro oueHp Ba)HO olie-
HUTH OINITUMAJILHBIC 3HAYCHU S CUJIBI TOKA, COITPOTUBJICHUA BHCKTpOHI/IBHOﬁ STUCHKH.

1.14 Jleknus Nel6 (2uaca)

Tema: «Koppo3usi MmeTa/s10B»

1.14.1.Bonpocskl JieKIuM:

1. Knaccugukaiust KOppo3UOHHBIX MPOLIECCOB M BUJIOB KOPPO3HH.
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2. Xumuueckas M 3JIEKTPOXUMHUYECKass KOPpO3Us, IPUUMHBl BOSHUKHOBEHMS, YCIOBHUS
POTECKAHHSI.

3. 3amuchk ypaBHEHHsI PeakIuil, MPOTEKAIOMUX IPU KOPPO3UU B PA3IUYHBIX Cpelax: aT-
MocdepHasi, TOUBeHHas, OMOKOPPO3USs, DIIEKTPOKOPPO3HS U T.I.

4. HpI/IHI_[I/IHBI 3alIUTHI MCTAJUIOB U CIVIABOB OT KOPPO3HHU. .HGI‘I/IpOBaHI/Ie, HU30JIAIUOHHBIC
MOKPBITHS, METALTNYECKUE MTOKPBITHS, TIPOTEKTOPHAS 3aIllUTa U AJIEKTPO3allnTa, HHTHOUpPOBa-
HHUC.

1.14.2. Kparkoe coaepxxanue BONPOCOB

1 Knaccudpukanmnsi KOppo3HOHHBIX NPOLECCOB U BUI0B KOPPO3UH.

C10BO KOppO3HsI MPOUCXOIUT OT JIATUHCKOTO corrodere, 4To O3HA4YaeT pa3beAarb. XOTs
KOPPO3HIO Yalle BCEro CBA3BIBAIOT C METAJJIAMU, HO €l MOJBEPraroTCs TAKXKE KaMHHM, TUIACTMAC-
Chl U JIpyrue NOoJIMMEpHBbIE MaTepuaisl U nepeBo. Hanpumep, B HacTosiiiee BpeMst Mbl SBIISIEMCS
CBUJETENSIMU OOJIBIIOro OECIIOKONCTBA MIUPOKUX CIOEB JIOJEH B CBSI3U C TEM, YTO OT KHCIIOT-
HBIX JIOKIEH KaTacTpoUUECKH CTPATalOT MaMATHUKU (3[aHUS U CKYIBITYPHI), BEIIOJTHEHHBIC
13 U3BECTHSKA WM MpaMopa.

Takum 00pazom, KOppo3uel Ha3bIBAIOT CAMOIPOM3BOJBHBIN MPOIECC pa3pyLICHUs MaTe-
pUAJIOB U M3JIETUNA U3 HUX MOJ XMMHUYECKUM BO3JCHCTBHEM OKpy:karomieil cpenbl. [Iponeccs
(bU3UYECKOTO pa3pyIICHHUs] K KOPPO3HH HE OTHOCST, XOTS YaCTO OHM HAHOCAT HE MEHBIIUN BpPE]T
NaMATHUKAM KyJIbTYypbl. FIX Ha3bpIBalOT HCTUPAHUEM, H3HOCOM, SPO3UEH.

Krnaccudukanus KOppo3nOHHBIX MPOIIECCOB

[lo Bugy (reomMeTpuyecKoMy XapakTepy) KOPPO3WOHHBIX pa3pyLICHHH Ha MOBEPXHOCTU
WK B 00bEMe MeTasa.

[To MexaHM3My peakiuii B3auMOACHCTBUS METAJJIa CO CPEeAON (XUMHUYECKast M AICKTPOXH-
MUYECKast KOpPO3us).

[To Ty KOppO3HMOHHOM Cpeibl

Ilo xapakTepy AONOIHUTENBHBIX BO3AEHCTBUI

2. Xumuyeckasi M JJIEKTPOXMMHUYECKAas KOPPO3Hs, NPUYUHBI BOSHUKHOBEHHS, YCJIO-
BHA NIPOTEKAHMS.

Koppo3zus aBisieTcs 37€KTPOXUMUYECKOM, €CIM MIPU BBIXOJE M3 METAJUIMYECKON PEIIETKU
o0pa3yromuiics KaTHOH BCTYIAET B CBSA3b HE C OKUCIUTENEM, a C APYTUMU KOMIIOHEHTaMH KOp-
PO3UMOHHOM CpPEJbl; OKUCIUTEIIO K€ MepelaloTCs JIEKTPOHBI, OCBOOOKIAIOLTHECS TPpU 00pazo-
BaHUU KaTUOHA. Takol mporecc BO3MOXEH B TEX CllydasxX, KOI/la B OKpYXKarollel cpele cylie-
CTBYIOT JIBa THIIA PEAareHTOB, U3 KOTOPBIX OJHH (COJBBATHUPYIOLINE WK KOMILIEKCOOOpa3yro-
IIKE) CIIOCOOHBI COSAMHSITHCS YCTOMYMBBIMU CBS3SIMU C KATHOHOM MeTala 06e3 yJacTHs ero Ba-
JICHTHBIX 3JIEKTPOHOB, a Apyrue (OKUCIUTENN) MOTYT MPUCOEINHATh BaJICHTHBIE 3JIEKTPOHBI Me-
Tajia, He yAePKUBasi OKOJIO CeOsl KATHOHBI.

Koppo3zus sBisieTcs XUMHUYECKOM, €CIIU MOCIe pa3pblBa METAUIMYECKON CBSI3U aTOMBI Me-
TaJula HEMOCPEACTBEHHO COCAMHSIOTCS XUMHUYECKOM CBSI3bIO C TEMHM aTOMaMH WM TPYNIaMHU
aTOMOB, KOTOpBIE BXOJSAT B COCTaB OKHCIUTENEH, OTHUMAIOIINX BAJICHTHBIE 3JIEKTPOHBI METaJl-
na. XUMHYecKasi KOppo3usi BO3MOXKHA B JTFO00H KOPPO3MOHHOU Cpejie, OJHAKO Yallle BCEro OHa
HaOJII0IaeTCsl B T€X CIydasX, KOTJa KOPPO3HOHHAs Cpella He SIBISIETCS AJIEKTPOIUTOM (ra3oBast
KOppO3usi, KOPpO3Usl B HEDIEKTPOIPOBOJHBIX OPraHMYECKUX KUAKOCTAX). CKOpOCTh €€ yalle
Bcero omnpenenserca Auddy3uei yacTull MeTauia U OKUCIUTENS Yepe3 MOBEPXHOCTHYIO TUIEHKY
MPOJYKTOB KOPPO3HWH (BBICOKOTEMIIEPATYPHOE OKHCIIEHHWE OOJBINIMHCTBA METAJUIOB Ta3aMH),
MHOTJ]a — PACTBOPEHUEM WJIM UCTHIapEeHUEM ATOH MJIEHKHU (BBICOKOTEMIIepaTypHOe okuciaeHrne W
wi Mo), e€ pactpeckuBanueM (okucienue Nb npu BBICOKMX TeMIepaTypax) U U3peika — KOH-
BEKTUBHOMN JOCTAaBKON OKHCIUTEINS U3 BHEIIHEH cpeibl (IIPU OYEHb MaJIbIX €ro KOHIICHTPAIUsX ).

3. 3anuch ypaBHeHHs peaKkumii, NPOTEKAWIIUX NPH KOPPO3UN B PA3JIMYHBIX Cpelax:
aTMocdepHas, HOYBEHHAsl, 0MOKOPPO3Hsl, JJTEKTPOKOPPO3UA U T./.

Koppo3ust MeTanioB yaiiie BCEro CBOAUTCS K X OKUCIICHHUIO U MPEBPAIICHUIO B OKCU/IbI. B
YaCTHOCTH, KOPPO3HUSI JKejle3a MOKET OBbITh OMKMCaHa YIPOLIEHHBIM YPaBHEHUEM
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4Fe + 302 + 2H20 = 2Fe203-H20

4. IIlpyHUMIBI 32AIUTHI METAJJIOB M CIVIABOB OT Koppo3uu. JlerupoBanue, u30/s1m-
OHHbIE MOKPBITHS, METALJIMYECKHE MOKPBITHS, MPOTEKTOPHAS 3aIUTA W 3JIeKTPO3alINTA,
HHIUOUpOBaHME

3anmTy OT KOPPO3UH CielyeT HAaYMHATh C MPaBHIIBHOTO MOI00Pa XMMUYECKOT'O COCTaBa U
CTPYKTYpHI MeTaiiia. [Ipu KoHCTpyupoBaHUU HE0OX0aUMO n30beraTh (OpM, CIIOCOOCTBYIOIINX
3aJepKKe BiIary. J{ist 3amuTsl MeTamia OT KOPPO3UH MPUMEHSIOT Pa3INUHbIe CIIOCOOBI.

JlernpoBaHue cTanu MOBBIIIAET €€ AaHTUKOPPO3MOHHBIE CBOMCTBAa. Hanpumep, coBepiieH-
HYIO CTOHKOCTB K aTMOC(EPHOM KOPPO3HH MOKa3bIBAIOT HEPIKABEIOLIHE JIETUPOBAHHbIE CTaJIH,
coJiepskaiire B 00JbIIOM KOJIMYECTBE XPOM, KOTOPHI, 00pa3ysi Ha MOBEPXHOCTU OKCUIHbBIE
IUIEHKH, IPUBOJUT CTaJlb B TacCUBHOE cocTosiHue. CyniecTBeHHO nosbiaerced (B 1,5...3 paza)
KOPPO3MOHHAsI CTOMKOCTh CTPOUTENBHBIX CTalel mpu BBeleHNHU B ux coctaB meau (0,2...0,5 %).
[ToBbIlIEHHOW CTOMKOCTH HEPIKABEIOLINX CTAJICH MPOTHUB KOPPO3UH CITOCOOCTBYIOT TaKXKe UX
OJIHOPOJAHOCTH M HEOOJIBIIOE COJEPKAHUE BPEIHBIX IIpUMeEceH.

3anUTHBIC MOKPHITUS IPEACTABISIIOT COOO0M MIICHKH (METANTNYECKUe, OKCUIHBIE, JTaKO-
KpacOYHbBIC U T.II.).
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2. METOAUYECKHUE YKA3AHMUA 110 BBIIIOJIHEHHUTIO
JIABOPATOPHBIX PABOT

2.1 JlaGoparopHas padora 1 (2 yaca)
Tema: «OcHOBHBIC KJIACCHI HEOPraHUYeCKUX coequHeHuil. [lonsitne 00 nxeHTHPU-
KAlIMU KATHOHOB U AHHOHOB)

2.1.1 Heab padoThl: NPOBEPUTH U 3aKPENHUTH 3HAHUS XUMHYECKON MTPUPOIbI OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX coenHeHHH. OCBOUTH MPUHLIUITBI KAYECTBEHHOI'O aHATIN3a XUMHUYe-
CKHX BEIIECTB

2.1.2 3agauu padoTsI:

1. YSACHUTBH NpUHIMIIBI KJIacCU(PUKAIIMA HEOPTAHUUECKUX COSTUHEHUHN

2. Pa3o06patb 0cOOEHHOCTH CTPOCHHSI, METOAOB TIOTY4YEHHUS K XUMUYECKHX CBOHCTB OK-
CHUJIOB, THUJIPOKCHJIOB, KUCIIOT, UX MPAKTUYECKOTO 3HAUECHHUS B CEIbCKOXO03IHCTBEHHOM 1 TEXHO-
JIOTUYECKOU ITPAKTUKE

3. Ocoboe BHUMaHHUE yIEIUTh U3yYEHUIO KOMIUIEKCHBIX COSAMHEHUHN

2.1.3 Ilepevyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1A00paTOPHON padore:

1. Peakmuebi:

Pacmeopwi (21): kap6oHat HaTpust NayCOs, cynbgat Hatpus NaySOs, ceproit H>SO4 u co-
nstnoit HCI kucnotsl, ruapokcua Hatpus NaOH u kamus KOH, xmopun xenesa (I1) FeCl,, xmo-
pun amomunus AlCls, cynpdar nmunka ZnSOy, cynbdart menu CuSOy, xnopug ammonus NH4Cl,
xnopup 6apus BaCl,, xmopun Bucmyra BiCly, ruapokcun ammonus NH4OH, Hutpar prytu
Hg(NOs),, nogun xanus KJ, sxenesoammonuiiasie kBaciibl (NHy),SO4-FeSO4-6H,0, rekcanna-
Hodeppar (II) kamus K4[Fe(CN)s], pomanun kamust KCSN.

2.060pydosanue: ITaTUB C MPOOUPKAMHU, MEPHBIE POOUPKHU, TTUIIETKH, PpappopoBas
yaika, CIUpTOBKa, JaKMycoBasi Oymara.

2.1.4 Onucanue (xox) padoTbl:

OmpiT 1. AMdOTEpHOCTH THAPOKCHIOB

B detsipe npobupku HaseiTe 1o 1 Mi1 pacTBOpoB codeid xsopuaa xenesa (1), cynspara
[UHKa, XJIOpUa aJlOMUHUs, cyibdaTa Meau. JJo0aBbTe K KaKIOMY pacTBOPY MO KarisiM TH]I-
poxcun Hatpus. [lomydeHHbIe OCaAKH pa3euTe Ha JIBE YaCTH U MPOBEPHTE UX PACTBOPUMOCTD
B MUHEPAJBHBIX KUCIOTaX U HieNiouax. 3anuwume ypasHenus peakyuii (8 MoaeKyiapHOM U UOH-
Hom eéude). Coenatime 6bl600.

OmnpiT 2. [TonyyeHue jieTy4ero OCHOBaHUs U3 COJIU

K 1 mu pactBopa xnopuzna ammonus npuiieite 0,5 M pacTBopa TMIPOKCHIa HATPUS U CO-
JIepkuMoe podupku HarpeiTe. Hax mpoOupkoit moMecTruTe moocKy JJaKMyCOBOM Oymaru,
CMOYEHHOM JUCTUITUPOBaHHOM Bogoi. Uto Habmonaere? 3anuwume ypasuenue peakyuu. Coe-
Jlatime 6b1800.

Omnprit 3. [TonyyeHne KOMIIJIEKCHOTO KaTHOHA

K 1 M pactBopa cynbs(ara menu npubaBbTe Takoi e 00beM pacTBOpa €IKOTO HATpA.
Habmionaiite oOpazoBaHue ocaaka roayooro BeTa.

K o6pazoBanHOMY OcaJKy MO KarjisiM J00aBbTE pacTBOP aMMHUaKa J0 MOJIHOTO €ro pacTBO-
penusi. OOpa3oBaHNe aMMHaKa METU, COACPIKAIMIECTO KOMIUJICKCHBIM KATHOH [Cu(NH3)4]2+, BbIpa-
3UTe ypaBHEHUE peakluuu. 3anuwume ypaguerue peaxyuu. Coenaiime 6v1800.

Onpit 4. [TosydeHne KOMIUIEKCHOTO aHUOHA

K 0,5 mi pactBopa Hutpata prytu (I1) mpudaBsTe 2-3 Karmim pacTBOpa HOAMIA KaJIHs.
Habmronaiite oOpazoBaHue SpKO-OpaHKEBOro ocajka noauaa prytu. [Ipogomkaiite no6anenue
pacTBopa MOJUAa Kajlus A0 MOJIHOTO pacTBOPEHUS ocajika U odeciiBeurnBanus pactBopa. [lomy-
YaroIuiicst 0ECIBETHBIA PACTBOP CBUICTEILCTBYET 00 00pa30BaHNU KOMIUIEKCHOTO aHHOHA
[HgJ4]2'. 3anuwume ypasuenue peaxyuu. Coenatime 6vi1800.

OmnpIT 5. Peakiust okpaiinBaHusi jIaMeHu

[11aTHHOBYIO MM HUXPOMOBYIO IIPOBOJIOKY OYHCTUTE HEOTHOKPATHBIM CMauyUBaHUEM B
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KOHI[EHTPHUPOBAHHOMN COJSTHON KHUCJIOTE U MPOKAIHUTE B TUIAMEHU TOPEIIKH JI0 TeX MOp, TOKa
I1aMsl He IepecTaHeT OKparuBaThesi. OUUIEHHOM MPOBOIOKON MOALETIUTE KPUCTAIT TPEIJIo-
YKEHHOW COJIM ¥ BHECHTE B OCHOBaHHWE TUIAMEHU CITUPTOBKH, a 3aTEM IEPEBEANTE B YaCTh IJIaMe-
HU ¢ HauBBICHICH Temneparypoil. HaGmronalite okpammBanue miameHu. Coenaiime 6b1800.

OmpiT 6. OGHApYKEHHe KaTHOHA cepebpa Ag'

B npobupky BHecuTe 2 MJ1 pacTBOpa HUTpaTa cepedpa u MpUjIeHTe KarIo pacTBOpa
xyopua Hatpus. Uto Habmonaete? 3anuwume ypasnenue peaxyuu. Coenatime 6b1800.

Omerr 7. OGHapyxkeHne HoHOB xenesa (II) Fe 2

[Tomectute B mpobupky 3 karum xnopuna xenesa (I1I) u mpuneiite 2-3 kammu rekcamnua-

Ho-depparta (II) kamus. Uro vabmonaere? 3anuwume ypasnenue peaxyuu. Coenatime 6v1800.
OmnpiT 8. OTKpbITHE KaTHOHOB xene3a (11I) Fe**

[TomecTtuTe B mpoOupky 3 karuu conu xyuopuaa xenesa (I11), mogkuciure pactsop 1-2
KaIUISIMU COJISTHOM KUCIIOTHI U pubaBbTe 2-3 Karumm pacTBopa rexcaruanodeppara (II) kamms.
Uro nabmrogaere? 3anuwume ypasuenue peaxyuu. Coenravime bl800.

OmnpiT 9. O6Hapyx)enue xaopua nonon Cl

K 2 M pactBopa xyiopua HaTpus 100aBbTe 3 Karid pacTBOpa HUTpaTa cepedpa. Uto
Habmonaete? 3anuwume ypasnenue peaxyuu. Coenatime b1800.

Omnerr 10. OGHapyxeHue kap6oHaT HOHOB CO3>

B npo6upky momectute 1 M pacTBopa kapOoHaTa HATPUS, IPUJICHTE 2H PACTBOP COJISI-
HOM KHCITIOTHI U OBICTPO 3aKPOMTE MPOOUPKY MPOOKOH, B KOTOPYIO BCTAaBJICHA OTBOHAS TPYOKa.
Jpyroii KoHel 3TO TPyOKHU OIyCTUTE B POOUPKY, B KOTOPYIO HAJIMTa U3BECTKOBas Boja. Uto
HaOmonaete? 3anuwume ypasrenue peaxyuu. Coenaiime 8b1800.

2.2 JIaGopatopHas padora Ne 2 (2 yaca)

Tema: «XumMuueckas kuHetnka. Karaans»

2.2.1 Heapb padoThI: HAYYUTH CTYACHTOB DKCIIEPUMEHTAIbHBIM U PACUETHBIM IIyTEM
OIpeNeNATh CKOPOCTh XUMUUECKON PEaKIIMK B 3aBUCIMOCTH OT YCIOBUMN Cpeibl U XMMUYECKOMH
IIPUPOJIbI PEAreHTOB

2.2.2 3agauu padoThI:

1. Yka3aTp Ha pa3anyue TOMO-U IeTePOTeHHBIX PEAKIIHI

2. NOSICHUTH 3aBUCUMOCTbh CKOPOCTU OT KOHILIEHTpAaLlMM PEArupyroUIuX BEUIECTB, OT TEM-
nepatypsl. [IpoBoauTs pacueTsl o ypaBHeHUIo. Bant-I'odda

3. 000CHOBaTh MEXaHM3M JICHCTBUS KaTaIln3aTOPOB

2.2.3 Ilepevyenn npudOpPoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B J1A00paTOpPHON padore:

1. Peakmueguwi:

- Kpucmannuueckue: autpat kanust KNO3, uusak Zn, Hutput kamust KNO, , okeng map-
radna (IV) MnO,;

- Pacmeopwi: cepnas kucnora HySO4 (2 H), THOCYB(baT Hatpus Na,S,03 (2 H), rua-
pokcun Hatpust NaOH (1 1), xmopun ammonus NH4C1(2 H), nepmanranat kamust KMnOy (0,1
H), nepokcu Bogopoaa H,O, (3%-Hblit).

2. Obopyoosanue:
IITaTUB C IPOOUPKAMH, CEKYHJJOMEP, CITUPTOBKA, JTYYUHKH.

2.2.4 Onucanue (xox) padoTsbl:

Onvim [. BnusHue KOHUEHTPAIIMU BEIIECTB Ha CKOPOCTh XHWMHYECKOW peaKIuu.
3anoyHUTe TPU NPOOUPKH COTIACHO TAOJUYHBIM JAHHBIM:
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1 2 3
PactBop
trocynbdat Harpust Na,S;0;3 (2H) 1 M 2mi 3 M
Boja nuctwiuMposanHas H,O 2 M Imn -
cepHast kuciota H,SO4 (2H) 1 M 1 M 1 mut

[TocrnenoBaTeNbHOCTL 3alOMHEHUS: B Hadalleé BO BCE MPOOMPKH HAIHMBAIOT THOCYIb(dar
HATpUsl, 3aTEM BOJY U B IMOCJIEIHIOI OYEpEe/lb CEPHYIO KHCIOTY. B MOMeHT noGaBieHus cep-
HOW KHUCJIOTHI BKJIIIOUUTE CEKYHJOMEP U 3aCEKUTE BpeMsl J0 MOSBJICHUS MEPBBIX MPU3HAKOB
noMyTHeHUs. J[aHHBIE MO KaxJa0W mpoOupke 3aHecuTe B Tabmumy. CpaBHUB BpeMms IMO-
MYTHEHHS PacTBOpa B KaXJI0W NmpoOupKe, coenatime 6b1600 O BIUSIHUNA KOHIICHTPALMU Be-
IIECTB Ha CKOPOCTh peakMU. 3anuwuume ypagHeHUs peaKyuil.

Onvim 2. BnustHuE TeMIlepaTypbl Ha CKOPOCTh XMMHUYECKON pEeaKIUH.

K 1 M pactBopa xsopuna aMmmonus npubasbte 0,5 M1 pacTBopa THAPOKCHIA

HaTpud. OuryTuTe cnadbiii 3anax aMmMmuaka. Harpeiite cogepxumoe mpoOHpKH Ha CIIUp-
TOBKE - YyBCTBYETCSl CUJIbHBIN 3allax aMMHaKa.

Coenatime 661600 O BIUSIHUN TEMIIEPATypbl HA CKOPOCTh XUMHUECKOH peakuuu. 3anuwiume
VPasHeHUsl peakyuil.

Onvim 3. OMOTEHHBIN KaTanus.

B tpu npoOupku HanelTe mo 2 Mi 2H pacTBopa cepHOM KucaoThl u mo 2 miu 0,11 pac-
TBOpA MepMaHraHara Kanusi. B mepByio mpoOUpKYy HACBHIIbTE HECKOJIBKO KPYIMUHOK HUTpPa-
Ta Kajus, 3aTeM B IIEPBYIO U BO BTOPYIO IpUOaBbTE MO TPU KYCOUKA FPaHyJIMPOBAHHOTO LIMH-
ka. TpeTbst mpoOUpKa CIYKUT FTAJIOHOM UCXOJHON OKPACKU PAaCTBOpA.

MexaHu3M peakiuu:

5Zn+5HS04=5 ZnSO4+ 10H"

2 KMnO4 +3 H,S04 + 10H =K,S04 + 2 MnSO,+ 8 H,O

ATOMapHBIN BOJOPOJI, BBIACIAIOLIUINCS M3 KUCIOTHI, BOCCTAHABJIMBAET IE€pMaHTraHaT
KaJusl.

Hutpat kanust urpaer posp KaTaau3aropa. 3/1eCh UMEET MeCTO 00pa3oBaHUE MPOMEXKY-
TOYHOTO MPOAYKTa, & UMEHHO:

KNO;+2 H'=KNO, +H;0

Hutput xamms KNO2 ,0bICTpO BOCCTaHABIMBAET MEpMaHTaHAT Kajus, MPU dTOM IIpeBpa-
I1aeTCs B UCXOIHOE BEIIECTBO - HUTPAT KaJus:

2KMnO4+5KNO,+3H,S04=2MiiSO4+5KNO5+K,S04+3H,0

Coenatime 61600 00 U3MEHEHUN CKOPOCTH PEAKLIMHU OT BBEACHHS B CUCTEMY KaTaln3aTopa.

Onvim Ne 4. I'eTepOoreHHbI KaTaius.

B nmpo6upky naneiire 1 ma 3%-Horo pacTBopa nepekrcH BOJAOPOAa U BHECUTE TIICIOLIYIO
ay4auHKy. Yto Habmogaere? 3ateM nprubaBbTe HECKOJIBKO KPYIUHOK TMOKCHA MapraHiia u
BHOBb BHECHTE TJICIOIIYIO TydyuHKY. UTo HaOmromaere? 3anuwume ypasuenue peaxyuu (pas3nio-
JKEHUS TepekucH Boaoposa). Coenatime 661600 0 TETEPOTEHHOM KaTaju3e.

2.3 JlaGopaTtopHas padora Ne3 (2uaca)

Tema: «XumMnyeckoe papHoBecue. (aKTOpPbI, BIUSIOLIME HA CMellleHUe PABHOBe-
CUSD)

2.3.1 leab padoThi: chOpMHUPOBATH YETKOE MIPEICTABICHUE O 3aKOHOMEPHOCTSIX MPOTe-
KaHHAd PaBHOBCCHLIX XUMHWYCCKUX peaKHHﬁ.

2.3.2 3agauu padoThI:

1. latb yeTkoe onpeeneHne o0paTUMbIM U HEOOPAaTUMBIM PEAKIUIM

2. yKasaTh Ha yCJIOBHsI HEOOPATUMOCTHU PEAKITHIl

3. MOsICHUTD (PaKTOPHI, BIUSIONMNE HAa cMereHue paBHoBecus. [Tpuniun Jle [llaTenbe
4. yka3aTb BIMSHHE PA3TUYHBIX (PAaKTOPOB HA CMEIIEHUE XUMHUECKOTO PABHOBECHS
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2.3.3 Ilepeyenb npudOpPOB, MATEPHUAJIOB, HCIOJIb3YeMbIX B J1a00paTOPHON padoTe:

1.Peaxmueul.

Kpucmannuueckue: xnopun ammonust NH4CI,

Pacmeopuwr: xnopun xeneza FeCl; (pa36. m koni.), poganun ammonus NH4CNS
(pa30. u KOHIL.).

2.060pyoosanue:

IITaTUB C TPOOUPKAMH, TTUTICTKH.

2.3.4 Onucanue (xox) padoTsbl:
CMernieHnue XUMHYECKOTO PABHOBECHSI M3MEHEHHEM KOHIICHTPAITUH

XHUMHUUIECKOE PaBHOBCCHUC U €TO CMCIICHUC U3MCHCHUCM KOHIICHTpAIKU BCIICCTB.

B npobupky HaneilTe 5 mi pa30aBIeHHOTO pacTBOpa XJIOpHUIA Kele3a U S5 M pa3das-
JIEHHOTI'0 pacTBOpa poAaHuga aMMoHUs. [lonydeHHBIM pacTBOp pa3feuTe HAa YETHIPE paB-
HbIe YacTu. [lepBasi mpoOHUpKa CITY’)KUT 3TAJIOHOM OKPAaCKH, BO BTOPYIO 100aBbTE 2 Karil KOH-
[EHTPUPOBAHHOTO XJIOPHJA Kelle3a, B TPEThI0 MPOOUPKY 2 KAaIlId KOHIICHTPUPOBAHHOTO pac-
TBOpa POJIaHHU]Ia AMMOHHS U B YETBEPTYIO MPOOUPKY - HECKOJIBKO KPUCTAJUIMKOB XJIOPH]IA
aMMoHUs. CpaBHUTE OKPACKU TMOJYUYCHHBIX PACTBOPOB C MHTCHCHBHOCTHIO OKPACKH ITAJIOHA.
IIpeonosicume ypasHenue peakyuu.

3anumure BBIPAKCHUC KOHCTAHTBI XUMHWUYCCKOTO PABHOBCCHUA OJIA I[aHHOﬁ PpCakuu.
OTMeThTe U3MEHEHHS OKPACKU B MPOOHUPKAX U CACIAWTE BHIBOJ O CMEIIEHUN XHMHYECKOTO
PaBHOBCCHUA IPU USMCHCHHUU KOHLICHTPALIMU pCarupyronmnx BCIICCTB.

2.4 JIaGopatopHas padora Ne4 (2 yaca)

Tema: «Teopus 2JIeKTPOJIUTHYECKON AUCCONUATMHI. DJICKTPOJIUTHI M HEIIEKTPOJIHU-
Tbl. lOHHBIE YpaBHEHHA»

2.4.1 lleab padoThI: HAYYUTH CTYJICHTOB TOTOBUTH PaCTBOPHI M3 HABECOK BEIECTB U 00-
JIEC KOHIOCHTPUPOBAHHLIX PAaCTBOPOB, a4 TAKIKC OIIPCACIIATE KOHLCHTPAIMH BCIICCTB I10 IIJIOTHO-
CTH pPacTBOPOB; OCBOUTH MOHATHE AIIEKTPOIUTHUECKON Arccoruanuu. Ha npakTuueckux npume-
pax HAY4YUTh OMMPCACIIATE CTCIICHD JUCCOIUAIINN BCUICCTBA, PACCUUTBIBATH KOHCTAHTY 3JICKTPO-
JUTUYECKOHN JAUCCOIMAINY BEUIeCTBa U MPOU3BEACHNE PACTBOPUMOCTH.

2.4.2 3anayu padoThI:

I.YKaSaTB Ha HpOI.[@CC Jucconuanuu BOAbI, IIOHATHUC BOI[OpOI[HOI‘O ITOKa3aTeIst
2. OTIpeNIeNTh YCIIOBUSI, HEOOXOUMBIC U1 CMEIICHHS HOHHBIX PaBHOBECUI
3. HAyYUTh ONPENENATh CUIIbHbIE, CITA0bIe AEKTPOITUTHI

2.4.3 Ilepeyenn npudOpPoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIAa00paTOPHON padore:

1.Peakmusbi:
Pacmeopwi: tuapoxcun xxene3a Fe(OH)s (301b), 3THIIOBBIN criupT, p-p Mbuia (2%-Hbli), pacTH-
TenpHOe Macio, xiopu xeneza FeCls (2%-nsrit), Hutpar cepedpa AgNO; , rekcanmanogeppat
kaimust K3(Fe(CN)e) (0,0011.), cynsdat xamust K,SO4(0,0011.), xmopun vHatpust NaCl (2H.), cepHo-
kucibiid amMoruit (NHy),SO4 (HackI, ), e,

2. Obopyoosanue: IEKTpOHATPEBATEILHBIN MPUOOP, TUAU3ATOP, OIOPETKH, IUIUHAP Ha
171, koowt Ha 10 1 100MI1, TUMIETKH, IepIKATETh, ITATUB C TPOOUPKAMU, MEPHEIE TPOOUPKH.

2.4.4 Onucanue (xox) padoTpl:

Onwvim 1. TlomydeHue 1 0YMCTKA KOJUIOUAHBIX CUCTEM.

a) B mpoOupky ¢ XopoImio mogorHaHHON MPOOKON HAIEeHTe 5 M

JTUCTUIITUPOBAHHON BOJIBI, TpHOaBbTe 1 MII paCTUTENBHOTO Macia. 3aKpoiTe MpoOUpKy
npoOKoif 1 sHeprudHo B30onTaiiTe. [I[poOMpKy MoCcTaBbTE B ITATUB U OTMETHTE BPEMS, IIPO-
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HIEJIIIee JI0 MOJTHOTO PACCIOSHHS XKHUAKOCTeH. Bo BTOpoii mpoOupke ombIT MOBTOPUTE, MpHrda-
BHUB KpoMe BOJbI U Maciia 2 M 2%-HOro COUPTOBOro pacTBopa Mblia. CHOBA OTMETHTE BpEMS,
MpOoIIeIIee 0 MOJTHOTO paccilanBaHus )XUIKocTel. OOBsICHUTE POJIb MbLIIA B MOBBIIICHUU
YCTOMYMBOCTHU IMYIbCHH.

Coenaiime 6b1800.

0) B koHnueckoit konbe HarpernTe 85 M TUCTHIIUPOBAHHOW BOJBI 10 KUIISTYCHHS
¥ OCTOPOKHO TprbaBbTe K Kursmieit Boae 15 mi 2%-Horo pactBopa xiopuna xenesa (I11)
(BmuBaiTe mocrteneHHo). PacTBop kumsatute 3-5 MuH.

Hanumure ypaBHeHUE THAPOIIA3a XJIOPUIA HKENe3a.

[Tonmy4eHHBIN KOTIOUIHBIA PACTBOP OXJIAJUTE B XOJOJHOM BOJI€ U BBUICHTE OCTOPOKHO
B JIUAIM3ATOP - CTEKJSIHHBIA COCYJ, THO KOTOPOTO CAENAHO M3 IMOIYIPOHUIIAEMOM MEMOpPaHHBI.
Cocyn onyctuTe B HHJIMHAP ¢ BoJHOM. Yepe3 10 MUH. BO3BMHUTE M3 MWIMHApPA MUIETKON 3 M
BOJIbI B MPOOUPKY U MpubaBbTe 3-4 Karim pacTBopa HuTpata cepedpa. Uro Habmromaercsa? Ka-
KM€ MOHBI CBOOOJHO MPOXOIAT yepe3 MeMOpany? M3meHseTcs 1 OKpacka BOJbI B I[UJIMH-
npe? Cxemy Auanu3aropa 3apucyiTe.

Oneim 2. Tenota pacTBOpEeHUS.

B nBe npobupku Haneiite (10 1/3) Boasl 1 u3MephTe ee Temneparypy. B nmepByto npoodup-
KY BCBINIbTE 2-3 T @30THOKHUCIOTO aMMOHHUSI, OCTOPOKHO MEepEMENIaiTe TEPMOMETPOM U OTMETh-
T€ caMylo HU3KYIO TeMIiepaTtypy. Bo BTopyro npoOupKy MOMECTHTE HECKOIBKO KYCOUKOB €IKOTO
KaJIi ¥ [OCJIe TIEPEMEITNBAHUSI OTMETHTE CAaMYIO BEICOKYIO TEMIIEPaTypy.

Cremnaiite BbIBOJI O TEIUIOBBIX () (eKTax mpu paCTBOPEHUH STHX BEUIECTB.
Onvim 3. I3meHenne o0beMa pu pacTBOPEHHH.

Haneiite B mpo6upky (10 1/3) Boabl M OCTOPOKHO 100aBbTE paBHBIM 00beM criupTa. OT-
METBTE MOJIOKEHHE BEPXHETO YPOBHS KHUAKOCTH. 3aKpOiTe MPOOHPKY MPOOKOI M XOPOIIIO Tiepe-
memaiite. [Tocne oxnaxaeHus HabI0JaliTe TOHKEHUE YPOBHS pacTBopa. OOBSICHUTE TIPOUCXO-
nsimiee sinenue. Coenatime 661600.

2.5 JlaGopaTtopHas padora NeS (2 yaca)

Tema: «I'maposm3 coseil. Monnoe npoussenenne Boabl, pH. MeToanb! onpeneneHust
pH»

2.5.1 lean padoThl: pazoOpaTh HA MPAKTUKE CBOMCTBA M XapaKTEP KUCIOTHBIX, IEI0Y-
HBIX U HEUTpalbHBIX pacTBOpoB. Hayuntbces paccunthiBaTh pH pacTBOpOB B 3aBUCUMOCTH OT
KOHIEHTPALlUU CHJIBHBIX U CIIa0BIX 3JIEKTPOJIUTOB B pacTBope. ChopmMupoBath noHstue o 0y-
(epHBIX pacTBOpax.

2.5.2 3agauu padoThI:

1. yka3aTb BIMSHUE BOJOPOJHOIO OKA3aTels Ha X0 TEXHOJOTHYECKUX

IIPOLIECCOB

2. yTOYHUTb 3aBUCUMOCTh OMOJIOTHUECKUX MTPOLIECCOB OT 3HaueHus pH

3. IpPOJAEMOHCTPHPOBATH CIIOCOOBI M3MepeHus pH.

2.5.3 Ilepeyenn npudOpoB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1a00paTOpHON padore:

1. Peaxmugwl: Pacmeopui: xapoonat Hatpust Na,COs, cynbdat Hatpus Na,SOy, cynabdar
amromuHus Aly(SQOy)3, anierat Hatpust CH;COONa; nHaukaropsl - nakmyc, henondranen. Mc-
CIIEyeMBIil pacTBOP - BOJHAS BHITSKKA ITOYBEI.

2. Obopyoosanue: ipudbop Muxasnuca, MIOTEHIIMOMETP, CTEKIISTHHBIA 1 XJIOpCepeOPSHHBIHA
AIIEKTPOJIbI, BCTPSIXMBATENbHAS MAIlIMHA, MEpHBIE IWIUHAPHI Ha 100 M1, KOJIOBI KOHMYECKHE Ha
250 mn ¢ mpoOkamu, numneTky Ha 20 M1, OropeTky Ha 25 MJI, CTakaHYUKH Ha 50 MJ1, TPOOHPKH,
CIHUPTOBKA, JIEPKATEIb.

2.5.4 Onucanue (xox) padorThi:
Onvim 1. VI3MeHeHNe peakluy Cpebl IIPU TUIPOIU3€E COJIEH.

38



Haneiite B Tpu mpOupku 1o 2 Mi1 pacTBOPOB CoJlel cynb(ara HaTpusi, KapOoHaTa HATpus,
cynbdata amoMuHus. JloGaBpTe 1o 2 Karwik HHANKATopa JakMyca. OTMEThTe ISl KaXJI0TO CITy-
yas [IBeT UHAUKaTopa. Kakue comu moaBepraroTcs THAPOIn3Yy?

3anuwume ypasnenue peaxyuu (8 MOIEKYAAPHOM U UOHHOM 6ude). Coenatime 6bl800.

Onwvim 2. BnusiHUE TeMIiepaTypbl Ha THIPOJIH3.

B npobupky Hayelite 3 Mi1 pacTBOpa arerara HaTpus, npuoaBbTe 3 Karum GeHondTaienHa.
HarpeiiTe mouTy 10 KUNIEHNs, OTMETHTE U3MEHEHHE OKPACKH pacTBopa. Kak BiusieT Temrepary-
pa Ha TUAPOIU3?

3anuwume ypasnenue peakyuu (8 MOIEKYIAPHOM U UOHHOM 8ude). Coeravime bl800.

Oneim 3. KonopuMerpuueckuii MeTo 1 onipeaeneHusi pH mouBeHHON BBITSHKKH

YcrpoticTBo npubopa Muxasnuca.

Ipubop Muxasnuca cocmoum u3 CKIAHKU C YHUBEPCATIbHBIM UHOUKAMOPOM, HNO3BOJAI0-
wum onpedenums pH npu unmepsane om 3 0o 8, CKIAHOK ¢ 0OHOYBEMHLIMU UHOUKAMOpAMU (a-
OUHUMPOGDEHOTIOM, Y-OUHUMPOPEHONOM, P-HUMPODeHoNoM, m-HumpogpeHnorom), 35 3anasaHHvIX
amnyn ¢ 6ygepHbiMU pacmeopamu — SMailoHamu, KOMIapamopa ¢ npooupKamu, YeemHou wKa-
JIbl, AKBAPENbHOU YAUKU.

IIpobupxu smanonwl denamcesa Ha yemvipe paoa. Kaswcowiii psao coomeemcmeyem onpede-
JIEeHHOMY UHOUKAMOPY:

1 pao: anvgpa - ounumpoghenony ¢ ouanazonom pH om 2,8 oo 4,4,

2 pso: eamma - ounumpogerony ¢ ouanazonom pH om 4,0 0o 5,4,

3 pao: napa - Humpogenony ¢ ouanazonom pH om 5,4 oo 7,0;

4 psio: mema - Humpoghenony ¢ ouanazonom pH om 6,8 oo 8,4.

Xon onpeeneHnst akTUBHOM peakuuu cpeibl (pH) MOYBEHHOM BBITSKKH.

1. IIpuroToBhTE MOYBEHHYIO BHITSAKKY. JJ1s 3T0r0 10 I TOYBBI HOMECTUTE B IIJIOCKOAOHHYIO
konOy Ha 100 mu1, mpuneire 50 M1 JUCTHIIIMPOBAHHOM BOABI M IPOU3BOJUTE BCTPSIXMBAHHE B
TeueHue 5 MUHYT. OTQUIBTPYHTE COAEPKUMOE KOJIOBI Yepe3 CKIaIaThiidi (GUIBT.

2. Onpenenure mpubIMKEHHOE 3HaUeHUE pH MOYBEHHOMN BBITSKKH.

B dapdoposyro wamky Haneiite I M ucciaemyemMoro pactBopa, 100aBbTe 2 Karuid YHUBEP-
canpHOTrO MHAMKaTopa. [1o okpacke, cormacHo mkane, onpeaenure pH pactBopa.

2. Onpenenure ToyHOE 3HaueHue pH.

B mpobupky oTMepbTe 6 MII UCCIIeyeMOl KUAKOCTA M JoOaBbTe 1 MIT YaCTHOTO MHAMKA-
TOpa, y KOTOPOTO 30HA MEpexoJa OKPAaCKU HAXOTUTCS B IMpeaesax MNpUOIMKEHHOTO 3HAYEHUS
pH wuccaenyemoro pacrBopa. Coaep’umoe IpoOMpKU NepeMerIaiTe 1 HalJuTe 3TaloH, COOT-
BETCTBYIOIIUNA MHTEHCUBHOCTH OKPAacKu €ro conep:kumoro. [Ipu 3Tom 3TanoH AOMKEH coaep-
KaTh TaKOM K€ MHIIUKATOP, KaK U UHIUKATOP, NOOABICHHBIN K pacTBOpy. [logbop aTanona mpo-
M3BOJUTE IPU MOMOIIM KOMIapaTopa, moMmemasi mpoOUpKy € ONBITHBIM PacTBOPOM B CpelHee
THE3/10, a STAIOHHKI - B MPABOE U JICBOE THE3/IA PSIIOM C UCCIENYEMBIM PACTBOPOM. 3aMeHsIs dTa-
JIOHBI, TOAOEPUTE TAaKOH PacTBOpP, Yy KOTOPOTO MHTEHCUBHOCTh OKPACKU OJMHAKOBA C MCCIeaye-
MO JKHUJIKOCTBIO. 3alUIINTe TOYHOE 3HaueHue pH uccnenyemoro pactsopa.

2.6 JlaboparopHasi padota Ne6 (2 yaca)

Tema: «OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakuun. Hanpasiaenns OBP»

2.6.1 Ilean padoThl: pazoOpaTh HA TPAKTUUECKUX TPUMEPAX YCIOBUS MPOTCKAHUS U
HaIpaBJICHUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIIUAX

2.6.2 3agauu padoThI:

1. Hayuutsh onpenensath CTENEHb OKMCICHUS 3JE€MEHTOB. Peakiiuu, mporekaiye ¢ usme-
HCHUEM CTCIICHH OKHUCJICHHUA DJICMCHTOB.

2. yMETb BBIACNATh BaKHEHIIINE OKUCIUTENN U BOCCTAHOBUTEIH

3. moka3aTh KUCIUTEIBbHO-BOCCTAHOBUTEIBHYIO ABOMCTBEHHOCTh Ha IIPUMEPE MEPOKCHUIA
BOJIOpOAA
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4.HaquTB COCTAaBJIATb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKITUN
- MCTOOOM 3JICKTPOHHOTI'O 6ancha;
- MCTOAOM JJICKTPOHHO-UOHHOTO Oananca

2.6.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTIOB, HCIIOJIb3YeMbIX B J1a00paTOPHOi padoTe:

1. Peaxmuewi:

Pacmeopwi: nomun xamus KI; xnopun xeneza FeCls, cepras kucnora H,SO4, mepexucs Bo-
nopoaa H,O,, nepmanranar kanusg KMnOjy , KpaxMaJIbHBIN KIIEHCTED.

2. Obopyoosanue:

MPOOUPKH, MEpHAs TIOCY/1a, TUTICTKH.

2.6.4 Onucanue (xox) padoThbl:

Onvim 1. OxuciauTenbHbIC CBOMCTBA HOHOB xene3a (I11).

K 0,5 mu pactBopa noauaa kanusi mpudaBbTe PaBHBIN 00bEM pacTBOpa XJIOPHUIA Kele3a
(II), pa3zbaBbTe BOMOM 10 3 MJT M T0OABHTE HECKOJIBKO Karellb KpaxMaabHOTo Kieictepa Uto
Habmogaere? O yeM CBUIECTEIbCTBYET MOSBICHUE CUHET0 OKpaIINBaHus pactBopa? 3anu-
wume ypaguenue peaxyuu. Coenaiime 6v1800.

Onvim 2. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IEPEKUCH BOAOPO/A.

B npo6upky ¢ 0,5 M1 pacTBopa noania Kajiusi mpuOaBbTe TaKOM ke 00beM CepHOM KHUCIIO-
ThI ¥ HECKOJIBKO Kalellb pacTBOpa MepeKucu Boopoia. Beiensercs cBOOOIHBIN 01, HaIn4Me
KOTOPOTO MOXHO OOHAPYXHUTh KPaxXMaJioM.

B npo6upky ¢ 0,5 M mepManranara Kajaus NpuOaBbTE TaKOE e KOJUYECTBO pacTBOpa

cepHoﬁ KHCJIOTBI U HCCKOJIBKO KallCJIb pacTBOpa IMCPCKUCU BOAOpOAa MO0 OG@CHBG‘-II/IBaHI/IH.

HaoOmronaiite Beienenue rasa. Uro 3to 3a raz?

2.7 JlabGopaTtopHas padora Ne7 (2 yaca)

Tema: «JaekTpoxumus. XuMu4ecKue MCTOYHUKH IHEPTHID)

2.7.1 Heab padoThI: 3aKPENUTh TEOPETUUECKUE 3HAHUS O MPOLIeccax OKUCIEHUS-
BOCCTAHOBJICHUS B 3JICKTPOXUMUHU. I/ISY‘-II/ITB MEXaHHU3M BO3HUKHOBCHUSA ﬂBOﬁHOFO QJICKTpUYC-
CKOT'O CJIOSl ¥ IPUHIUI pabOThI raJIbBAHUYECKUX DJIEMEHTOB. Y CTPOICTBO CTaHAAPTHOTO BOJO-
poaHoro 3nekTpoaa. M3yunTb aHOJHBIE U KaTOJIHbIE MPOLECCHI, MPOTEKAIOIINE MPU FIEKTPOIU3E
pPacTBOPOB U PaCIJIaBOB AJIEKTPOIUTOB.

2.7.2 3apayu padoThI:

1. U3yunTh MEXaHU3M BO3ZHMKHOBEHHUS JTBOMHOTO 3JIEKTPUUECKOTO CIIOS
2. U3y4UTh aHOJHBIC U KaTOJIHBIE TIPOIIECCHI
3. BBISIBUTH IMPUHIIUIT PA0OTHI TalbBAHUYECKOTO DJIEMEHTA.

2.7.3 Ilepevyenb NpuOOpPOB, MATEPHUAJIOB, HCIIOJIb3yEeMbIX B J1a00paTOPHON padoTe:

PactBopsr: cepnas kucnora HySO4 (2H); cynsdar meaun CuSOy; xmopun Hatpus NaCl,
xnopun Maraust MgCl, (10%), consinas kucnora HCI (10%), rekcarmanodeppat kanust (KpacHast
kpossiHas coiib) K3[Fe(CN)g] (2%), auctunnupoBaHHas Boja.

O6opynoBanue: poOUPKH, MEpHAs TTOCY/1a

2.7.4 Onucanue (xox) padoTsbl:
IIpuroroBjieHHe U AHAJIU3 AKKYMYJISITOPHOI CEPHOM KUCJIOTbI
Onwvim 1. IlpuroToBiieHHE pacTBOPA CEPHON KUCIOTHI ISl aKKYMYJISITOPOB.
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AKKYMYJSTOpHAs CepHasi KUCIOTAa TOTOBUTCS pa30aBleHHEM XUMUYECKH YHCTOU CEPHOM
KHUCIOTHI. UTOOBI 3HAaTh, B KAKOM COOTHOLIEHUH HYKHO pa30aBUTh UCXOJHYIO KHCIIOTY, HEO0XO-
MO XOTs OBl PUMEPHO 3HATh €€ KOHLIEHTpAIHI0. [IJis1 3TOT0 ¢ OMOIIBIO0 apeoMeTpa U3MEpbTe
IJIOTHOCTh MCXOJHOW KHUCJIOTHI, @ 3aTeM MO Tabiaule HallIuTe MacCOBYIO 100 CEPHOM KUCIOTHI
B %.

3Has UCXOJHYIO KOHIEHTPALINIO CEPHOM KUCIIOTHI, 110 MPABHITY KpecTa pacCCUMTANTE, B Ka-
KOM COOTHOIIICHUU HYXKHO pa30aBUTh €€ BOJOH, uToOb! mpurotoButh 100 T 28% cepHoit Kucio-
THI.

Otmeputh nunuHIpoM Ha 100 M1 B cTakaH pacCUNTaHHOE KOJIMUYECTBO BOJbI, OTMEPUTH
IUIUHIPOM Ha 50 MJT pacCUMTaHHOE KOJIUYECTBO CEPHOM KUCTOTHI. OCTOPOKHO, HEOOIBIIIUMH
MOPLIUSIMU BIUBATH CEPHYIO KUCIOTY B BOJY, IOMEIINBAsI CTEKISTHHOM nanouykoi. Jlate oxiia-
JUTHCS IPUTOTOBJIIEHHOMY PAacTBOPY 0 KOMHATHON TeMIepaTyphl U U3MEPHUTH C TOMOIIBIO
apeoMeTpa €ro MIOTHOCTb.

Onbim 2. AHanu3 TEXHUYECKOW CEPHON KUCTIOTHI

3aKJII04YEHNE O IPUTOAHOCTH CEPHON KMCIIOTHI JIJIS 3aJIMBKU aKKYMYJIITOpa MOKHO Clie-
JIaTh TOJBKO MOCJIE UCCIIEOBAHUSI 10 HOPMAaM.

OnHako, B psijie Cly4aeB MOKHO OTPAaHUYUTHCS MIPEIBAPUTEIIbHBIMU KaU€CTBEHHBIMU HC-
CJIEJOBAaHUSIMH Ha COJIep KaHNE HEKOTOPBIX MprUMeceH.

1) oTKkpbITHE HOHA XJI0pa

B npobupky HanuTh 1 MII HccaeayeMoin KUCIIOTHI 1 0KoJ10 0,5 MJT pacTBOpa HUTpaTa cepe-
Opa. PacTBOp B mpoOHpKe BCTPSAXHYTH U HAOII01aTh 00pa30BaHKE 0CaAKa UM MOMYTHEHHUE pac-
TBOpa. Ecniu pactBOp ocTaercs nmpo3payHbiM, B HEM OTCYTCTBYIOT HOHBI XJI0pa.

Hanwucars ypaBHeHHE peakIiuy MeX/1y HOHaMU XJIopa u cepedpa.

2) OTKpBITHE aHMOHA a30THOW KHCIIOTHI

Ha npenmeTHOe cTekino HaHecTH 1 - 2 karumm pacTBopa qud)eHUIaMUHA B KOHIIEHTPUPO-
BaHHOW CEPHOM KUCJIO0TE U 100aBUTH | - 2 Karumm uccieayeMon Kuciotel. [losBienne cuaero
OKpalllMBaHUsl CBUJIETEIBCTBYET O MPUCYTCTBUU aHWOHA a30THOM KUCJIOTHI WIIM €€ aHTUPH/IA.
CyIHOCTh peakliuyd COCTOUT B OKUCICHUH TU(EHUITaMUHA B TPOIYKT CUHETO I[BETA, IOATOMY
TaKyI0 )K€ PEaKlHIo JAI0T HOHbI TPEXBAJIEHTHOTO JKeJe3a U JPYTHe OKUCIUTEIH.

3) OTKpBITHE HOHA TPEXBAJIEHTHOTO XKeje3a

K 1 M1 uccnenyemoii KUCIOTHI 100aBUTh HECKOJIBKO Kalellb pacTBOpa rekcanuanodeppa-
ta kst K4[Fe(CN)g]. [osiBlieHne cuHel OKpack yKa3bIBaeT Ha MIPUCYTCTBHE HOHOB TPEXBa-
JIEHTHOTO JKelie3a B pactBope. Hamucats ypaBHeHHe peakini Mex 1y nonamu Fe® u

[Fe(CN)6]*.

2.8 JIabopatopHas padora Ne8 (2 yaca)

Tema: «Koppo3usi MmeTa/s1oB»

2.8.1 eap padoThl: N3Y4YUThH CYLIHOCTH pa3pyLIEHUs] METAJUIOB, XUMU3M KOPPO3HUH U
METO/BI 3aIUThl METAJIIOB

2.8.2 3agayu padoThI:

1.3yunTh XUMHU3M KOPPO3UHU
2. BeIIBUTH OCOOCHHOCTH Pa3IMYHBIX BUIOB KOPPO3UOHHBIX MPOIECCOB
3. onpeaenuTh CocOObl YCTpaHEHUs TOBPEXKACHUSI METAIIIOB.

2.8.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTIOB, HCIIOJIb3YeMbIX B J1a00pPaTOPHON padoTe:

MeHasi U allFOMUHUEBAsi MPOBOJIOKU, TBO3/H, IIUHK, ITOJOCKH OIIMHKOBAHHO-
ro U JY>KEHHOTO Xelnesa, cepHas kuciora H;SO,4 (21); cynbdat meau CuSOy; xi10-
pua Hatpust NaCl, xnopun maraust MgCl, (10%), consinas kucnora HC1 (10%),
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rexcarmanodeppat kamus (kpacHast kpoBsiHast conb) K3[Fe(CN)g] (2%), nuctummm-
poBanHas Boja. [Ipobupku, MepHas mocyna.

2.8.4 Onucanue (xox) padorThi:

Onwvim 1. Koppo3usi, BO3HUKAIOLIas IPY KOHTAKTE IBYX Pa3IMYHbIX METAJIJIOB.

K 1 M1 2 H pacTBOpa cepHOM KUCIOTHI MPUOABUTh KyCOYEK METATMYECKOTO ITHKa. 1H-
TEHCHUBHO JIU BBIZICTISIETCS BOJOPOJI U3 KUCIOTHI? 3aTeM MEIHOM MPOBOJIOYKOM KOCHYTHCS K-
COUKa [IMHKA B MpoOupke. 3MeHsieTcs 11 MHTEHCUBHOCTbH BbIJENIeHUs Bojgopoaa? Ha kakom me-
TaJuie BBIAEISIETCS BOoAOpoa?

OTHSATH MEIHYIO IPOBOJIOUKY OT LIMHKA U YOAUTHCS, YTO MHTEHCUBHOCTD BbIJIEJICHUS BO-
JI0pOJia U3MEHUIIACK.

OObsicHUTH HAOJI0/1aeMBbI€ SIBJICHUS, YUUTHIBAsi 00pa3oBaHKe rajlbBaHO-Iaphl IPU KOHTAK-
T€ IIMHKA ¢ Mept0. KakoBO HampaBieHue nepexozaa 31eKTPOHOB B Mape HMHK - MeAb? COCTaBUTh
CXEeMY aHOJHOTO U KaTOJHOTO IIPOIIECCOB.

Onvim 2. BaustHUE 2J€KTPOIUTOB HA KOPPO3UIO METAJLIOB.

1) B Tpu mpoOGupku HaIUTH - B o1HY 10% pacTBOp XJ1opuaa MarHus, Bo BTopyto - 10%
pacTBOp COJSTHON KUCIIOTHI, B TPETHIO - JUCTULTUPOBAHHYIO BOAy. Bo Bce mpoOupku ogHOBpe-
MEHHO OMYCTUTH M0 OJTHOMY XOPOUIO OUYHMIICHHOMY U 00€3:KUpeHHOMY rBO3/IUKY. Uepes 15 Muu
B KOKAYIO IPOOUPKY HAIHUTH [0 HECKOJBKO Karenb 2% pacTBopa rekcanuaHodeppara Kamusi.
Housr [Fe(CN)6]37 SIBJISIFOTCSI PEAKTUBOM Ha MOHBI Fe’ +, aBas ¢ HUMU CHHUI OCaIoK.

3 Fe*™+ 2 [Fe(CN)s]>” = Fes[Fe(CN)sla |

OTMeTUTh U3MEHEHNE OKPACKH PacTBOPOB. B kakom ciydae nmocuHenue Hanbospiee? B
Kakoil mpobupke nocuHenus Het? O ueMm roBopAat HabIroAaemble siBieHUsA? OOBSICHUTE POJb
MOHOB B3STBIX 3JIEKTPOJIUTOB B KOPPO3UU HKEJe3a.

2) B nBe mpoOUpKHU MOMECTUTH 110 KYCKY aJTIOMHUHHEBOI MPOBOJIOKU M MPUIUTH 1O | MII
pactBopa cyiabdara Mmenu. B ogHy U3 mpoOupoK 100aBUTH 110 HECKOJIBKO Karelb pacTBOpa Io-
BapeHHOM coiu. B kakom ciydae Bblensercs: 00JbIe MEIN U peakiys MPOTEKaeT ckopee?

3anucarh ypaBHEHUE peaklMy U 00bSICHUTH HaOI0AaeMble sBieHnsa. Heo0xoammo numeTs
B BUJTy, YTO HEKOTOPBIE HOHBI CIIOCOOHBI pa3pyIiaTh 3alIUTHHIC IIJICHKH METAIIOB. Takue MOHbI
HA3bIBAIOTCS aKTUBATOPAaMU KOPPO3UU. 3HAUUTEIbHBIM aKTUBUPYIOIIUM AeHCTBHEM 00J1a0at0T
TOHBI BOZAOPOJAA U XJIOPA.

Onbim 3. AHOAHOE M KaTOJTHOE MOKPBITUS

B 1Be npoOupku ¢ pacTBOPOM MOBAapEHHON COJIH, K KOTOPOMY MPUOABICHO HECKOIBKO Ka-
nesb rexcarmanogeppara kammst Ks [Fe(CN)g] ormycTuTh mostocku

OLIMHKOBaHHOT'O U JIY>)KEHOTO XKeJle3a, MPEeIBAPUTEIBHO CJIEJIaB Ha UX MOBEPXHOCTH B OT-
JENIbHBIX MECTaX IIyOOKHE LapauHbl HOKOM.

Uro nabmonaercs? Kakoii oOpasen ckopee nmoasepraercst koppo3uu? Ha ocHoBaHuM Ka-
KHX U3MEHEHUH MO>KHO OTBETUThH HA OCTaBJIEHHBIM BOIPOC?

CocTaBUTh CXEMBI aHOJHOTO U KaTOHOT'O MPOLIECCOB ISl JIY’KEHOTO U OLIUHKOBAHHOTO
xenesa. Crenarb 3aKII0YEHHUE O HaJIe)KHOCTH aHOAHOTO U KaTOIHOTO MOKPBITUH.

42



3. METOANYECKHUE YKA3AHUSA
MO MPOBEJEHWIO CEMUHAPCKHUX 3AHATUI

3.1 Cemunapckoe 3ansatue Nel (2 yaca)

Tema: «CTexuomerpuyeckue 3aKOHbD)

3.1.1 Bonpocsl K 3aHATHIO:

1. Ilonsitue xumuveckuii ssemeHT. [Ipoctoe u cioxuoe BemecTBo. OnpeaeaeHue 0THO-
CUTEJIbHBIX aTOMHBIX M MOJEKYJISPHBIX Macc. OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO
YUEHHS.

2. KonnuectBo BemiecTBa, Mosib. MossipHas macca.

3. 3aK0H COXpaHEHUsI MacChl BENIECTB. PacyeTrsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHi.

4. 3akon ABoranapo. MomnsipHblii 06beM. OmnpeneneHre MOJIEKYJISIPHBIX Macc BEIIECTB,
HAXOJSIIUXCS B Ta3000pa3HOM COCTOSIHHUH.

5. XuMuueckuil skBuBaneHT. MosipHas Macca 3kBUBajieHTa. PakTOp SKBUBAJIIEHTHOCTH.
3aKOH YKBUBAJIEHTOB.

3.1.2 Kparkoe onucanue MpoOBOAUMOIO 3aHATHSA:

1. ITpounTaiiTe U OCMBICIUTE OCHOBHBIE MOJI0XKEHUS 3aHATUS.

- O0OparuTe BHUMaHueE Ha SKOJIOTHYECKHEe MPOOIEeMbl XUMHU3ALIUH.

- OCMBICTUTE OCHOBOTIOJIATAIOIINE TEOPUU U 3aKOHBI, HA OCHOBAHUU KOTOPBIX
HEOOXO0UMO HAYyUYHUThCS MPOBOJUTH BBHIUMCICHUS:

a) MOJIEKYJISIPHON MacChl U MOJISIPHON MaccChl BEILIECTBA;

0) KoJIMYEeCTBa BEIIEeCTBA (MACChl) 110 KOJIUYECTBY

BELIECTBA (Macce) OHOTO U3 BEIIECTB, YYAaCTBYIOLUX B PEAKIUU;

B) DKBUBaJICHTA 1 SKBUBAJICHTHON MacChl BEIlIeCTBa;

') KOTUYECTBEHHBIX XapaKTEPUCTUK Ta3000pa3HBIX BEIIECTB;

1) HaXOXKJACHUS MOJEKYISIPHOU (HOPMYITBI Ta3000pa3HOTO BEIIECTBA MO €T0 TIOTHOCTH,
MacCOBOH J0J1€ 3JIEMEHTOB WM 11O TPOAYKTaM CrOpaHUs.

2. [ToaroroBbTe M0KIad, cOOOIIEHNE (TIO BRIOOPY CTY/ICHTA).

1 ®usnueckrue 1 XUMUIECKHUE SIBICHUS.

2 JIutocdepa. XuMHUYECKHE AIEMEHTHI M KX MUHEPAJIbl B 3€MHOM KOpe.

3 Tmapocepa.

4 Atmocdepa. Xumus atMochepsbl.

5 buocdepa. Porocunres.

3. BINoJIHUTE KOHTPOJIBHBIE JOMAITHUE 3aJaHus:

CocraBbTe CPaBHHUTEIbHYIO TaduIy, OTpaXarolyl0 XapaKTEPUCTUKH BeIlle-
CTBA U TOJISL.

4. Pemnre 3a1auu:

-Uto o3nauatot ciemyromue 3anucu: m (H0) = 18 a.e.m.; Mr (H,0) = 18; M (H,0) =18
I/MOITB?

- B peTopTy HackImanu mopomok MUHKA, 3aKPbUIA Ta300TBOJIHYIO TPYOKY 3aKUMOM,
pPETOPTY B3BECHIIM U coAepx)uMoe npokanuin. Korga petopra ocTeliia, €€ BHOBb B3BECHU-
nu. I3MeHunnacek au ee Macca v nmoyemy? 3ateM OTKPbUIM 3aXKUM. OCTalUCh U Yalllk Be-
COB B PaBHOBECHUM U MOUYEMY?

- CKOJIBKO MOJIEH COCTAaBIIAIOT U CKOJIBKO MOJIEKYJ COAEpkKaT 22T yriIeKucioro raza? Bei-
YHUCIIUTE 00BHEM, 3aHIMAEMBII TaHHBIM Ta30M IPU HOPMATBHBIX YCIOBUSIX.
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- Ilpu cropanuu 5,00r meramna oOpasyercst 9,44 r okcuaa meramia. OnpeaenuTe SKBUBa-
JIEHTHYIO Maccy MeTajuia.

- [Ipu 17°C HekoTopoe KoIu4ecTBO ra3a 3anumaer oovem 580 mi. Kakoit o6bem 3aiimer
3TO ke KoanmuecTBo raza npu 100°C, ecinu 1aBieHUE €ro OCTAHETCS HEM3MEHHBIM?

- Beruncnure maccy 1 M. ky0. Boznyxa npu 17°C u naBnenue 83,2 Klla (624 mm pt.cT.)

3.2 Cemunapckoe 3ansaTue Ne2 (2 yaca)

Tema: «OcHOBHBIE KJIaCChl HeOPraHuveckux coequHeHuid. [lousaTue 006 naeHTndu-
Kallii KATHOHOB U AHNOHOB»

3.2.1 Bonpochl K 3aHATHIO:

1. Oxcupael. Kiaccudukanmsi, criocoOb! MOJIy4eHUST 1 XUMHUYECKUE CBOMCTBA.

2. 'mapoxcuapl: kiaccuukanus.

3. OCHOBHBIC THAPOKCHIBI (OCHOBaHMS): KJIacCU(UKAIUS, CITOCOOBI TIOJYYCHHS U CBOM-
ctBa. [{ucconuarus.

4. KucnoTtHele TUAPOKCUIBI (KUCIOPOACOAEpKAIINE KIUCIOThI) U OECKUCIOPOIHBI KUCIIO-
Thl. Kitaccudukanus KucaoT, HOMEHKIIATypa, CIIOCOOBI MOIYIeHUS U CBOMCTBA. Jluccoruarius.

5. AMdoTepHbIE THIPOKCHIBI.

6. Kitaccudukanms coneii: cpennue, KUCable, OCHOBHEIE, IBOMHBIC, cMenIaHHbie. HoMeH-
KJIaTypa.

7. CriocoOBbI MOTY4YeHUS, XUMHYECKHE CBOMCTBA CONEi

3.2.2 Kparkoe onucanue MPpoOBOAUMOIO 3aHATHSA:

1. ITpounTaiiTe U OCMBICIUTE OCHOBHBIE MOJI0KEHUS 3aHATUS.

- O0OparuTe BHUMaHue Ha MPUHIUIBI KJIACCU(PUKAIIUU HEOPTAaHUYECKUX COETNHEHUH.

- YscHUTE 0COOEHHOCTH CTPOCHHSI, METOIOB MOTYUYEHHUS M XUMHUUYECKUX CBOWCTB OKCHUJIOB,
TUAPOKCHUIOB, KMCIIOT, X MPAKTHYECKOTO 3HAYEHUS B CEIbCKOXO03MCTBEHHOW U TEXHOJIOTHYE-
CKOH ITpaKTHKE.

2.IloaroroBbTe MOKIAMI, cooOImEeHre (TI0 BRIOOPY CTYIEHTA):

Hcropus pasBUTH HEOPTAHUYECKOW XUMHUH.

Knaccudukanus XuMHUECKUX 3JIEMEHTOB.

HomMeHkatypa HEOpraHM4eCKUX COEIUHEHUN.

[IpakTHyeckoe MPUMEHEHUE OKCHUIOB, OCHOBaHUM, KUCIIOT.

3. CocraBbTe cxeMy Kiaccu(pUKalUyu HEOPraHMYECKHX COSAMHEHUH ¢ mpuMepaMH coeu-
HEHUM.

4. Pemte 3a1auu:

-Hanummure dhopmyssl 0kcH10B, cOOTBETCTBYIOMMX coeauHenusM: H,S10;; Cu (OH) 2;
H3BO3; Fe (OH) 3

-Kak noka3zate amdorepnsiii xapakrep ZnO, Cr(OH);?

-MoO>XHO 7 TOJTYYUTh PacTBOp, coaepskamuii oqHoBpemenHo Ba(OH), u HCI?

3.3 Cemunapckoe 3ansatue Ne3 (2 yaca)

Tema: «Opranudeckue coequHenus. [lonumepsl, npuMeHeHne)
3.3.1 Bonpocsl K 3aHATHIO:
1.OcHOBHBIE MOHATHUA O cTpoeHUHU U coctae BMC.
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2. Knaccugukanus moiauMepoB 110: - THUITY 3BEHbEB;

- IPOUCX0XKJICHHUIO;

- OTHOLIEHUIO K HarpEBaHUIO;

- TUILy XUMUYECKOH peaKIiy, UCIIOIb3YEeMOH sl TOJTyUEeHHMSL.

3.0prannyeckue, HEOPraHMUECKUE, FJIEMEHTOOPTaHUYECKUEe MONMUMeEphl. [IpuMeHeHue B
¢/X, CBOMCTBA.

3.3.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:

1. ITpounTaiiTe U OCMBICIUTE OCHOBHBIE MOJI0KEHUS 3aHATUS.

-O3HAaKOMBTECh C OCHOBHBIMU TOHATHSIMU M ONPEICICHUSAMU XUMHH BBICOKOMOJIEKYIISAP-
HBIX COCTUHEHHUM.

- Vsacaute ocodennoctT BMC, ux oTIn4us OT HU3KOMOJIEKYJISIPHBIX COSTUHECHUM.

- Brigenure ocHOBHBIE METO/IBI MTOTYYEHHS BBICOKOMOJIEKYJIIPHBIX COEAMHEHHM.

- ConocraBeTe cBoiicTBa BMC ¢ HU3KOMOJIEKYJIAPHBIMH COCTMHEHUSIMHU.

- [IpuBenuTe 001acTH MPUMEHEHUS OTAETBHBIX IpeacTaButeneiit BMC.

2. [ToaroroBbTe MOKIad, COOOIIEHUE (TIO BBIOOPY CTYIEHTA):

Kpatkuii ncropuueckuii ouepk Hayku o BMC.

Metobl oTyYeHusl Teieid, CTyTHEH.

DKOHOMHYECKHUE aCIIEKThl IPUMEHEHUS TOJIMMEPHBIX MaTepUAJIOB.

3.Te3ucHO 3aKOHCTIEKTUPYHTE MaTepuai U3 yuyeOHWKa, OTPaKArOIIUi OCHOBHBIC TIPHUPOJI-
HbIE U CHHTETHYECKHE MOJUMEPHI, UX MPUMEHEHUE B IPAKTUYECKON AEATEIHHOCTH.

4. Pemte 3agaun

-IIpuBenuTe mpuMepsl 00pa30BaHUs UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, SIBJISIO-
HIMXCS TI0 CBOEH XUMUYECKOU MPUPO/IE MOTUIPUPAMH.

-Onpenenure CpeHIO CTENEHb MOJIMMEpPU3alU B 00pa3le NPUPOJHOro Kaydyka, cpel-
Hsisl MOJIsSIpHasi Macca Kotoporo paBHa 200 Teic. r/Monb. M300pazute CTpyKTypy MOHOMEPHOTO
3BEHA.

- 28,2 r (penona Harpenu ¢ U30bITKOM (opMabAETH/IAa B IPUCYTCTBUU KUCIOTHI. [Ipn 3TOM
obpazoBasiock 5,116 r. Boabl. OnipenenuTe CpeIHIO MOJSIPHYIO MacCy MOJYYEHHOTO BBICOKO-
MOJIEKYJISIPHOTO MPOAYKTA PEAKIIMH, CUUTAs, YTO OJUKOHACHCALMS IPOTEKAET TOIBKO JIMHEIHO
¥ (EHOJI TIOJTHOCTHIO BCTYIMAET B PEAKIUIO

3.4 Cemunapckoe 3anatTue Ned (2 yaca)

Tema: «CTpoeHue aToMa ¥ EPUOANMYECKHH 3AaKOH»

3.4.1 Bonpocsl K 3aHATHIO:

1. DnemeHTapHbIE YaCTUIIbI, UX 3apsaabl. ATOMHOE sApo. MaccoBble uncia. M3otomnbl, n30-
Oapsbl.

2. JIBoiicTBEeHHAs MpHUpOaa IEKTpoHA. KBaHTOBO-MEXHUYECKUE MPEACTABICHUS 00 dJICK-
TPOHE.

3. KBaHTOBBIE UncCIa.

4. CrtpoeHue 31eKTPOHHBIX 00104ek. [lociemoBaTensHOCTh 3aMOHEHUS JIIEKTPOHHBIX
cioes. (mpaBuio Kneukorckoro, [Tpuutmn [Taymu, [TpaBuno XyHna).

5. DnekTpoHHBIE (POPMYITBI JTEMEHTOB.

6. [leppoanyecknii 3aKOH U MEpUOAUYECKAsT CUCTEeMa XUMHUUYECKUX aieMeHToB J[.M. Men-
JierneeBa.

7. O0BsICHEHHE CBOMCTB 3JIEMEHTOB C TOUKH 3PEHUSI CTPOCHHUS aTOMa.
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3.4.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:

1. ITpounTaiiTe U OCMBICIUTE OCHOBHBIE ITOJI0KEHUS 3aHATUS.

-YTOUYHHUTE NPEANOCHUIKM OTKPBITHSI CTPOEHUS aTOMA.

- BeisiBuTe pasiuuus B TEOpPUSAX CTPOEHHsS aroMa, HpennokeHHbIX J[x. Tomco-
HOM U O.Pezepdopaom, ux HEAOCTATKH.

- YscHUTE COBPEMEHHYIO MOJIEINIh aTOMa U TEOPHH, OOBSICHSIOININE €e.

- C y4eToM NpUHIHUIIOB 3aMI0JIHEHUS JIEKTPOHHBIX OpOUTallell HAayYUTeCh COCTABIIATh
AIIEKTPOHHBIE (POPMYITBI STIEMEHTOB.

2. IlogroroBbTe MOKIaA, cooOIIEeHHE (TIO BBIOOPY CTY/IEHTA).

- McxonHble npencTaBieHusl KBAHTOBOM MEXaHHUKH.

- AToMHBIE OpOUTaTH.

- U3otomnsl, n300apbl, H30TOHBI.

3. BrimosHuTE JOMAIIHUE 3aaHU:

- CocTaBbTe TaOIUILY, OTPAKAIOIMIYIO 3aBUCUMOCTh 3HAYECHU KBAHTOBBIX YHCEI OT JJICK-
TPOHHBIX KOH(UTYpallUii aTOMOB AJIEMEHTOB.

4. Pemute 3a1aumn.

-Onpenenure YUCI0 MPOTOHOB, HEUTPOHOB, JIEKTPOHOB B aTOME HAaTpusi Na, COrIacHO
JAHHBIM MEPUOJIUYECKON CUCTEMBI.

- CocTaBbTe 3JIEKTPOHHYIO OopMyly aTOMa KpEMHUS U rpad@uyecKylo CXemMy 3a-
MIOJIHCHHUSI DJIEKTPOHAMU BaJICHTHBIX OpOUTaseil 3TOr0 aToMa B HOPMAJIBHOM U BO30YKIICHHOM
COCTOSTHUSIX.

- 3anumuTe 3HAYEHUs] KBAHTOBBIX YHCEN ISl dJIEKTpOHA, Haxoasmemcs Ha 3d - opou-
TaJIu.

- CocrtaBbTe 1eKTpOHHO-Tpadudeckyro cxemy noHoB Fe (+2) wu Fe (+3). Uem MoxHO
0OBSICHUTH OCOOYIO YCTOMYMBOCTD AJICKTPOHHOW KOH(UTYpalii HOHA xene3a (+3)?

3.5 Cemunapckoe 3ansatue Ne5 (2 yaca)
Tema: «Xumnueckas cBsi3b. CTpoeHMe BelIECTBA»

3.5.1 Bonpocsl K 3aHATHIO:

1. OOpa3zoBaHre XUMUUYECKON CBSI3U — ()OpMa BBHIUTPHIIIIA DHEPTUH.

2. Pacmipenenenue 31eKTPOHHOM TUIOTHOCTH M M3MEHEHUE SHEPTUU MPH COMMKEHUU aTo-
MOB BOJIOpOa € MapauiebHBIMU U aHTUIapaJUIeIbHBIMUA CITUHAMM. .

3. Mexanu3Mbl 00pa30BaHMsI KOBAJIEHTHOM CBSI3U:

- 0OMeHHBIH (Ha MpUMepe MOJIEKYIT XJI0pa, XJIOPOBOJOPOa, KUCIOPOaa, a30Ta);

- IOHOPHO-AKIIENITOPHBIN (Ha TpUMeEpe 00pa30BaHUS HOHOB aMMOHUS U THAPOKCOHUSA).

4. HacblliaeMoCTh KOBaJIEHTHOM CBSI3H:

- pa3o0paTh epexoabsl aTOMOB B BO30Y)KJIEHHOE COCTOSTHUE (pacrapruBaHUE dJIEKTPOHOB);

- TIOKa3aTh HaIlpUMepe BOJOPOIHBIX COeNMHEHHI Oopa, yriepoa, a30Ta Kak ompeenser-
Csl TIOJIO’KEHUE PJIEMEHTA B IEPUOINIECKON CUCTEME.

5. HanpaBiieHHOCTb KOBAJICHTHOM CBSA3U:

- ¢opMa IIEKTPOHHBIX 00TaKOB(S, p, d, f);

- TeoMeTpHUecKasi KOHPUrypanus MOJIEKYJI(UIMHA CBSI3U, BaJICHTHBINA yroi);

- o0pa3oBaHue G — U TT- CBS3CH.

6. 'mbpuan3anus aTOMHBIX OpOUTANIEH:

- IOHSTUE O THOPHUAN3ALNN

- citydait sp-ru0puau3aniy Ha mpumepe oopaszoBanus MoJekyisl BeCly;

- cIIydaid sp”-rudpuausamnuu Ha mpuMepe oopazoBanus mosekyisl BCls;

- CIydail Sp° -THOPHM3ALMA Ha IpUMepe oOpazoBanus MoseKys CHa.
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3.5.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS

1. [IpounTaiiTe 1 OCMBICIIUTE OCHOBHBIE TIOJIOKECHUS 3aHATHS.

-Onpenenure OCHOBHBIE YEPTHI U TAPAMETPhl XUMUYECKOM CBSI3H.

- YsacHute cniocoObl 0003HaUEHUSI XMMHUECKOH CBSI3U.

- Beigenure BUIBI XUMHYECKOHM CBSI3U, MEXaHU3MBI X 00pa30BaHUs, CBOWCTBA.

- O3HaKOMbTECHh C 0COOCHHOCTSIMU KOBAJIEHTHOM CBsI3U, €€ 00pa30BaHUEM, OMUCHIBAEMOTO
no metojgam BC u MO.

- OcMbIcuTE SBJICHUS TMOPUIN3aLMU aTOMHBIX OpOuTaseil.

2. TloaroroBwTe NOKIAA, COOOIIEHHUE (IO BBIOOPY CTY/ICHTA).

- DBOJIONMS MTPEACTABICHUI O XUMUYECKOU CBSI3H.

- DKCHEpUMEHTAIbHBIE METO bl UCCIIEIOBAaHUSI CTPOCHHSI BEILIECTBA.

- OCHOBBI KBAaHTOBBIX TEOPUN XUMHUECKOHN CBSI3H.

3. BoInonHUTE KOHTPOJIBHBIE TOMAITHUE 3aJaHUS:

- CxeMaTU4YHO yKa)KUTE HaIlpaBjeHUE OPUEHTALNU THOPUIHBIX 00JIaKOB MPU Pa3HBIX BU-
14X THOPUIN3ALUN: P, Sp°, SP°, Sp d;

4. Pemmre 3a7a4n.

- PaccmoTpute ¢ nmo3unuii meronoB BC 1 MO BO3MOXKHOCTb 00pa30BaHUS MOJIEKYJ
B, , F2 ,BF. Kakas u3 3Tux MoJieKyJ Hanbosee ycroiyuBa?

- Kakue tunsl rubpuanzanuun AQO yriepojia COOTBETCTBYIOT 00pa3oBaHUIO MOJie-
KyJI CH4 , C2H6, C2H4, Csz?

- Hunonbubiii MoMmeHT Mousekynsl HCN pasen 2,9 J[. Beluncnure 1iauHy AAIIONS.

3.6 Cemunapckoe 3ansaTue Ne6 (2 yaca)
Tema: «JHepreTuka u HaNMpaBJeHUe XUHMUYECKHX MPOIECCOB)

3.6.1 Bonipochl K 3aHATHIO:

1. IIpeBpaleHust SHEPTUH MIPU XUMUUYECKHUX PEAKIUAX. DK30- U IHAOTEPMUUYECKUE PEaAK-
107078

2. CtangapTaTHble TEPMOJIMHAMUYECKUE BETUUUHBL. TEPMOXUMUUECKUE PACUETHI.

3. TepmonuHamMuyeckue BeIMUUHBI. BHYTpEHHSSI SHEPTHS U SHTAJIBIIHS.

4. OuTponus u >Heprus [ mboca

5. OnpezaeneHue TEIJIOTH PEAKIIUY HEUTpaTU3alluu

3.6.2 Kparkoe onucanue mNpoBOAUMOIO 3aHATHSA:

1. ITpounTaiiTe U OCMBICIUTE OCHOBHBIE MTOJIOXKEHUS 3aHATUS.

- YscHUTE OCHOBHBIE TEPMUHBI U IIOHATHS TEPMOJAMHAMUKH.

- OCMBICIIUTE 3aKOHBI U CIEACTBUS U3 3aKOHOB TEPMOIMHAMUKH, HA OCHOBAHUH KOTOPBIX
yMENTE NPOU3BOAUTH TEPMOXUMUYECKHUE PACUETBHI.

- BeisiBUTE npakTUUecKOe MPUMEHEHUE MOHATUN U 3aKOHOB TEPMOJAMHAMUKH B TEXHOJIO-
THYECKHX Ipoleccax, OMOIOruH.

2. TloaroroBwTe NOKIAA, COOOIIEHHUE (IO BBIOOPY CTY/ICHTA).

- UcTopust TepMOIMHAMUKH.

- Baxneiimue teroBsie 3 eKTh 1 criocoObl UX ONpeIeIeHusI.

- BeInonHuTE KOHTPOJIBHBIE JOMAIIHUAE 3aaHUS.

3. Pemure 3amaumn.

- Onpenenute AH®293 00pa3oBaHus dTUJICHA, HCTIONB3YS CIAEAYIOIIHNE TaHHbIC:

C,Hy ot 30, o= 2C0O, s) +2H,0 ) AH®98= - 1323 xJIx;

C (rpa(i)HT)+ 02 (I‘) = CO2 (I‘); AH298 = ‘393,5 KI[)K;

H, (r) + 1/20, (1) = H,0 (1); AH=-241,8 xJIx;

- [Tpu coequnennu 2,1 1 xenes3a ¢ cepoit Beiaenuinock 3,77 k. Paccunraiite Temory
oOpa3zoBaHus cynbdua xenesa.

- [Tonb3ysAch cipaBOYHBIMU TaHHBIMH, BerarciauTe AH9g peakuuu:

47



CyH(r)+7/20,(r) =2 CO, (1) + 3 H20 (1)

- He npoun3Bons BBIYMCIEHUH, YCTAHOBUTE 3HAK U3MEHEHUSI SHTPOIIUHU CIAEAYIOIINX MPO-
L[ECCOB:

a) 2 NH;3 (r) =N, (1) + 3 Ha (1);

6) CO, (k) = CO, (T).

- Berunciure AG? JUISL peakiuu

CaCO;3(k)= CaO (k)+CO,(r) mpu 1500°C. 3aBucumoctsio AH’ i AS” mpeneGpeus.

- Kax u3menurcs ckopocts obpa3zoBanust okcuaa azota (IV) B cCOOTBETCTBHM ¢ peakiuen
2NO + O, =2NO,, eciu JaBJI€HNE B CUCTEME YBEIMUUTH B TPU pasa, a TEMIIEPATYPy OCTaBUTh
HEU3MEHHOM?

- TemniepatypHblii KO3 PUIHEHT HEKOTOPOU peakuu paBeH 2. Bo CKOIbKO pa3 yBenu-
YUTCS CKOPOCTH ATOM peakiuu, eCiau MOBBICUTh TeMiiepatypy Ha 20 rpagycoB?

3.7 Cemunapckoe 3ansatue Ne7 (2 yaca)

Tema: «O0mas xapakTepucTuka pactsopon. PactrBopumocts BemecTB. Criocoobl
BbIPA’KEeHNSI KOHUEHTPAIUN PACTBOPOB)»

3.7.1 Bonipochl K 3aHATHIO:

1. JucnepcHbie cucteMbl. VICTUHHBIE U KOJJTIOMJIHBIE PACTBOPHI.

2. PactBopuMOCTH BeliecTs, (haKTOpbI, BIUSIONINE HAa pACTBOPUMOCTD (TemIepaTypa,
MpUPOJIa BEUIECTBA, IPUPOIA PACTBOPUTEIS).

3. CriocoOblI BhIpayKeHUsI KOHIIEHTPAIIUU PacTBOPOB: MaccoBas J0JIsl paCTBOPEHHOI'O Be-
IIECTBA B PaCTBOPE, MOJISIpPHAS] KOHIEHTpAIIUs, MOJIIpHAsE KOHLIEHTPALKs SKBUBAJICHTA, MOJISLITb-
Hasi KOHIICHTpAIus, TUTP, MOJIbHAS J10JIsl, 0O0beMHas OISt

3.7.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:

1. [IpounTaiiTe 1 OCMBICIINTE OCHOBHBIE TIOJIOKECHHUS 3aHATHS.

- YsacHuTe MpU3HAKU KIacCU(PUKAIINU U OCOOCHHOCTH COCTaBa JUCIEPCHBIX CHUCTEM.

- ObparuTe BHUMaHUE Ha pacpOCTpaHEHUE KOJJIOUI0B B IPUPOJIE, TEXHOIOTHUECKUX
nporeccax.

- BoisiBUTE OCOOEHHOCTH CTPOEHMSI, CBOMCTB KOJIJIOUHBIX PACTBOPOB, HA OCHOBE KOTOPHIX
00BsICHEHBI MHOTHE OMOJIOTHYECKHE MPOLIECCHI, CO3JJaHbl METO bl UCCIICOBAHUS BEHICOKOMO-
JIEKYJSPHBIX COSIMHEHUH.

2. Pemure 3amaun.

- Yemy paBHO naBiieHHe HachleHHOro napa Hall 10 %-HbiM pacTBOopoM kapbamuga CO
(NH,), ipu 100.°C?

- [Ipu kaxo¥ mpubIM3UTENBHO TemIepaType 0yneT kpuctananzonarbes 40%-Hblit (1o Mac-
ce) pactBop striioBoro crupra C;HsOH?

- Omnpenenure, Kakue U3 MPEUI0KEHHBIX Cojei OyyT MOABEpraThCs TUAPOIIHU3Y: XIOPUT
xpoma (III), kapOoHaT kanus, HUTpAT HATPUs, CynbdaT Kanusa? Beipasute ux ruapoau3 Mose-
KYJSIPHBIMUA M HOHHBIMH YPaBHEHUSMU. Y KQKUTE PEAKIHIO CPEJIbl pACTBOPOB.

- B BomHOM pacTBOpe KOHIIEHTpaLusi HOHOB Bojiopoa coctasiset 0,001 monb/n. Berunc-
nute pH pactBopa.

- Bopopoausiii mokaszarens pacTBopa paBeH 9. OnpenenuTe KOHIIEHTPALMI0 HOHOB BOJIOPO-
Jla ¥ THAPOKCUA-UOHOB. Kakyto peakiuio cpeaibl UMeeT JaHHBI pacTBOp?

3.8 Cemunapckoe 3ansatue Ne8 (2 yaca)
Tema: «daexkTpoxumusi. XuMu4ecKkne HCTOUYHUKH IHEPTUN»

3.8.1 Bonpocsl K 3aHATHIO:
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1.DnexTpoxuMuueckas cuctema.

2. l'anpbBaHUYECKHI 2JIEMEHT, IPUHITUTI €r0 PabOTHI.

3.CrangapTHBIA BOJOPOAHBIN 3IEKTPOJI CPAaBHEHHUS U BOJOPOIHAS IIKaAJa SJIEKTPOIHBIX
MOTEHLINAJIOB.

4. XuMUYeCKHEe UCTOYHUKHU TOKA. AKKYMYJISITOPBI Pa3HbIX TUIIOB, UX MPUHIIMIHAIBHOE
YCTPOMCTBO U MPOLECCHI IPU 3apsAIKE U pa3psIKe.

3.8.2 Kparkoe onucanue mNpoBOAUMOIO 3aHATHSA:

1. ITpounTaiiTe U OCMBICIUTE OCHOBHBIE MOJI0KEHUS 3aHATUS.

- OnpenenuTe OCHOBHBIE XUMUYECKNE UCTOYHHUKH 3JIEKTPUUECKON SJHEPTUH, UX TPUMEHEHUE
B CO3/IaHUU aKKyMYJISITOPOB.

- VsacHuTe 0cOOEHHOCTH AMEKTPOHBIX MPOIIECCOB, X 3HAUCHUE B
TEXHOJIOTMUECKUX MPOLIeccax.

- O3HaKOMBTECH C NMPOILIECCOM DJIEKTPOJIN3a U €r0 3aKOHAMH.

- BesiBuTE 3HAaUEHHE STIEKTPOXUMHUUECKON 00pabOTKU METAJIIOB, €€
Pa3HOBHUHOCTH.

2. CxematuyHo N300pa3uTe raabBaHUYeCKuii deMeHT Janmansg-Akoou. Ykaxure Xumude-
CKHE MPOLECCH] B JAHHOM JJIEMEHTE.

3. Pemnte 3agayu.

- CocraBbTe CXEMBI JIBYX FaJIbBAHUYECKUX 3JIEMEHTOB, B OJJHOM U3 KOTOPBIX MEb CIIyKHIIA
OBI KaTOJIOM, a B APYrOM-aHOI0M. Hanuimmre ypaBHEHUS peakiuii, MPOUCXOIIIINX pU paboTe
9TUX 3JIEMEHTOB.

- CocraBbTe ypaBHEHHUS NPOLIECCOB, TPOTEKAIOLIUX MPH 1eKTposnse paciiaBoB NaOH u
NiCl, ¢ ”HEepTHBIMU IIEKTPOAAMH.

- Hanumure ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB, IPOTEKAIOLINX IIPH AIEKTPOJIN3E BOJ-
HoTO pacTtBopa BaCl, ¢ miaTHHOBBIMU 3JIEKTPOAAMHU.

3.9 Cemunapckoe 3ansatue Ne9 (2 yaca)
Tema: «Koppo3usi MeTa1J10B»

3.9.1 Bonipochl K 3aHATHIO:

1. Koppo3uoHHbIE NPOLECChl, MPUYNHBI BOSHUKHOBEHHUS.

2. XWMHUYECKAs ¥ ANEKTPOXUMUUECKAs KOPPO3HSL.

3. 3amuch ypaBHEHUS PEAKIUi, MPOTEKAOIINX MPU KOPPO3UU B Pa3IMIHBIX CPEIax: aT-
MocdepHasi, TOUBeHHas, OMOKOPPO3USs, DIIEKTPOKOPPO3HS U T.I.

4 1TpuHIMIBI 3aIIUTHI METAJJIOB U CILJIaBOB OT KOPPO3UHU.

3.9.2 KpaTkoe onucanue nNpoBOANMOIO 3aHATHS:

Koppo3us - 370 caMonpon3BoiIbHO TPOTEKAIOLIUH MPOIecC pa3pyIIeHHs] METaslIa, BbI3bI-
Bae€MOI'0 €r0 OKUCIEHUEM BCIEACTBHE XUMUYECKOIO MM JIEKTPOXUMHUECKOTO B3aMOAEHCTBUS
MeTaJljia ¢ OKPYXKAIOIIEeH CpeIoid.

OO11en3BECTHRIM CITy4aeM KOPPO3UH SIBJISETCS prkaBieHue sxkene3a. Kopposus nabmona-
eTCsl U y pslia IPYyruX METaoB (aIlOMUHUHN, MeJlb, CBUHEI U T.A.). CTOUKUMH MPOTUB KOPPO-
3 SABJISIFOTCS JIMIIB OJIaropoHbIE METallIbI (cepedpo, 30J10TO, MIATUHA | T.I1.).

N3-3a KOppO3UM MHOTHE IIEHHBIE CBOMCTBA METAJJIOB yTpaunuBaroTcs. X MpoYHOCTh U
IUIACTUYHOCTh yMEHbIIatoTcss. CBOMCTBA MOBEPXHOCTH JIeTalIel IPU KOPPO3UHU YXYyIIIAOTCS,
U3MEHSIOTCS U UX pa3Mepsl. [Ipu koppo3un yxyamaroTes 3JeKTpUUYecKre U MarHUTHbIE CBOM-
cTBa MeTauloB. HeyremmurenbHas MuUpoBasl CTaTUCTHUKA ITOCIEIHUX JECATHIIETUIN TIOKa3bIBAET,
YTO B PKAaBUMHY MPEBPAIAIOTCS MUJLIHAPABI fos1apoB. [logcunrano, uro okomno 20% exeroa-
HOTro 00beMa IMPOU3BOJICTBA METAJUIOB TEPSIETCA U3-32 KOPPO3MOHHBIX MPOLIECCOB. bombImoii
BpeJl IPUHOCUT KOPPO3HsI B MALTMHOCTPOCHUH, TaK KaK U3-3a KOPPO3ZUOHHOTO pa3pylLIeHHs Of-
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HOM JIeTalld MOKET BBIMTU U3 CTPOS IEIIBI arperaT CTOMMOCTBIO JIECSTKU U COTHU THICSY PyO-
neit. Kopposusi CHI)KaeT TOYHOCTD MMOKa3aHUui MPUOOPOB M CTaOMIILHOCTh UX paboThl. Hesnaun-
TeTbHAsI KOPPO3HUS AICKTPUUECKOTO KOHTAKTA MMPUBOJUT K €r0 OTKa3y MPH BKIIOYCHUU. bopbOa ¢
KOPPO3HMOHHBIMH MPOLIECCAMU SIBJISIETCS aKTYaJbHOW 3aJja4eii COBPEMEHHON TEXHUKHU.
OcHOBHBIE THITBI KOPPO3UOHHBIX PA3pYIICHUI METAIJIOB: paBHOMEpHAsI, MECTHASI, MEXK-
KpUCTAJIJINYECKasi, KOPPO3UOHHBIE TpeUIHbIL. [10 BHyTpeHHEMY MEeXaHU3MYy KOPPO3HUOHHBIX
MPOIIECCOB PA3IMYAOT BA BUAA KOPPO3HH: XUMHUECKYIO (Ta30Bast, )KHUIKOCTHAS) U SJICKTPOXH-
MHUYECKYIO (TAIbBAHOKOPPO3HSI, JIEKTPOKOPPO3HUS).
B 3aBucumocTu ot Xapaktepa cpeibl, OKpYKaromel MEeTallJIbl, Ha MPAKTUKE Pa3IndaoT
CJIEIyIOIINE BUIbI KOPPO3UU METAILIOB!
1. aTMOC(epHast - KOppo3us MeTajia B aTMOC(EPHBIX YCIOBUSAX;
2. adpallMoOHHAs - pa3pylIeHHe MeTalia, BbI3bIBAEMOE HEOAMHAKOBBIM JOCTYIIOM BO3AyXa K
€ro YacTsM;
3. TIOYBEHHAsI - KOPPO3US METAJIO B [TOYBE;
4. OMOKOPPO3HS - pa3pyIICHUE METAIJIOB TPOAYKTAMH KU3HEIEATSIbHOCTH HEKOTOPBIX
MUKpPOOPTaHHU3MOB.
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