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AnanTupoBaHHasi pabouyasi mporpamMMma no xumuu 8 kJjacca. 0,5 4 B HeJ1eJ110

|. IlosicHuTENBLHASA 3alMCKA

AnantupoBaHHas pabodasi mporpaMma Kypca XMMHH § Kiacca COCTaBlieHa Ha OCHOBE
MporpaMMbl aBTOPCKOTO Kypca XuMuM Juist 8-11 kiaccoB oOmieo0pa3oBaTeNbHBIX YUPEKACHUI
(aBTop: O.C. T'abpuensH). CocraBlieHa B COOTBETCTBHHM C TpeOoBaHusMH DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIET0 00pa3oBaHus

1. O6mas xapakrepucTuKa yueOHOro nmpeaMera

N3yueHnne XuMuu B OCHOBHOM IIKOJIE HAIIPABJICHO HA JOCTH)KEHHE CICAYIOIMIMNX LEJEH:

® OCBOEHHE Ba’KHeHIIMX 3HAHUI 00 OCHOBHBIX IMOHSATUSX U 3aKOHAX XUMUH,
XUMHYECKON CHMBOJIHKE;

e OBJIQJleHHEe YMEHMSIMM HaOJIOJaTh XUMHYECKHE SBICHHUS, IPOBOIUTH
XUMHUYECKUH HKCHEPUMEHT, MPOU3BOAUTH PAacyeThl HAa OCHOBE XHUMHYECKUX (HopMyIll
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUN;

e pa3BUTHE IO3HABATEIIbHBIX MHTEPECOB M HHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH B
mpolecce MPOBEACHUS XUMHUYECKOTO SKCIIEPUMEHTA, CaMOCTOSTENIBHOIO MPHOOpEeTEeHUs
3HaHUH B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HCHHBIMU MMOTPEOHOCTSIMU;

e BOCIHMTAHHE OTHOIIECHUS K XUMHUU KaK K OJHOMY U3 (PyHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIEYeIOBEUECKONU KYIbTYPHI;

® [pUMeHeHHEe MOJYy4YeHHbIX 3HAHUN M yMeHMil [I1s1 6€30MacCHOT0 UCTIOIB30BAHUS
BEILIECTB M MAaTE€pPUATIOB B OBITY, CEJIHCKOM XO3SMCTBE W Ha MPOU3BOJACTBE, PEIICHHS
MPAaKTUYECKUX 3a/lady B IMOBCEJHEBHOM >KU3HU, NPEAYNPEXKICHUS SIBICHUM, HAHOCSIINX
BpEJl 30POBbIO YEJIOBEKA U OKPYKAIOLLIEH Cpelie.

3apauu:

B Pa3BUTh U YKPEIUTH HHTEPEC K IPEAMETY;

B IIpU [TOMOIIM NPAKTHUYECKUX pabOT 3aKpenHTh, CUCTEMAaTU3UPOBATh M YIIIyOUTh 3HAHUS
ydammxcs o pyHIaMeHTaIbHBIX 3aKOHAX XUMUH;

m OOBACHHUTL Ha COBPEMECHHOM YPOBHEC CBOICTBa COCI[I/IHCHI/Iﬁ U XUMHUYCCKUC IPOLECCCHI,
MPOTEKAOIUE B OKPY’KAIOIIEM MHPE U UCIIOJIb3YEMBIE YeTIOBEKOM;

B T0Ka3aTb CBA3b XUMUM C OKPYXKAaIOUIeH JKU3HBIO, C BaKHEUIINMHU cepamu
KHU3HEJCATEITLHOCTH YEJIOBEKa;

B CrocoOCTBOBATH Pa3BUTHIO MO3HABATEIBHBIX HHTEPECOB YUAIINXCS;

B [PEeIOCTAaBUTh YYAIIUMCS BO3MOXKHOCTh TPUMEHATh XUMHUECKUE 3HAHUS Ha NPAKTHUKE,
¢dopmupoBaTs OOIIEHAYYHbIE M XHUMHYECKHE YMEHHUS M HaBBIKM, HEOOXOAMMBIE B Jie-
ATEIBHOCTHU DKCIIEPUMEHTATOPA U MOJIE3HBIE B MOBCEHEBHOM KHU3HH;

B HAyYUTh BECTH IUCKYCCHIO, OTCTaNBATh CBOIO TOUKY 3PEHHUSL.

Pemenwnro mocTaBieHHBIX 3a/1a4 CITYKaT Pa3HOOOpa3HbIE METO/IBI M OPTaHU3AIMOHHBIC
¢dbopMbl 00yueHUs, a TakKe MPOrpaMma pacrojiaraeT OOJBIIMMH BO3MOKHOCTSMH IS PEIICHUS
3a1a4 BOCIIMTAHMS W Pa3BUTHA YYAIUXCSA BO B3aUMMOCB:3H. lIporpaMMHBI MaTepuan COACPIKAT
CBEJCHHMS O METOAaX HM3yYeHUs MPUPOJbl - HAOIIOJIEHUH, SKCIIEPUMEHTE, U3MEPEHHUHU, a TaKKe
npubopax M MHCTPYMEHTAaX, HCHOJb3yeMbIX B XHMHUYecKuX Jaboparopusix. CoxaepxaHue
MpOrpaMMbl TMpeArnoyiaraeT MoCTPOeHUEe y4eOHOro mpolecca Ha TBOPUYECKOHM OCHOBE B CHUCTEME
«CYOBEKT - CyObEKTHBHbBIE B3aUMOOTHOILLIEHHS Y€pe3 COTPYAHUYECTBO, COTBOPUYECTBO, COBMECTHBIM
MOMCK 4Yepe3 JUYHOCTHO-OPUEHTHPOBAHHBIM MOJXOJ, HANpaBICHHbI Ha «OKYJIbTYpHUBaHUE
WHAWBUIYAJILHOTO CYOBEKTUBHOTO OIBITa pEOCHKA TIIyTEM COTJIACOBAaHUS C pe3yJbTaTaMH
0O0IIECTBEHHO-UCTOPUIECKOTO OTIHITA



AKTYyaJIbHOCTh NpPOrpamMMmbl: XuMHUS, KaK OJHAa M3 OCHOBONOJArammux oonacrei
€CTEeCTBO3HAHUS, SIBIISICTCS HEOTHEMJIEMON YacThI0 OOpa3oBaHMS IIKOJBHUKOB. Kaxplii uernmoBek
KHMBET B MUPE BELIECTB, IOITOMY OH JOJDKEH UMETh OCHOBHI (DYHAMEHTAJIBHBIX 3HAHHUN 110 XUMUU
(XumMHUecKas CHMBOJIMKA, XHMHYECKHE TMOHATHUS, (AaKTbl, OCHOBHBIE 3aKOHBI W TEOPHH),
MO3BOJISIOIIME BHIPAOOTAaTh MPEACTABICHUS O COCTAaBE BEIIECTB, MX CTPOCHUH, MPEBPAIICHUSX,
MPAaKTUYECKOM HCIIOJIB30BAHNH, a TAKXKe 00 OMACHOCTH, KOTOPYIO OHH MOTYT MPEACTaBIATh. V3yuas
XUMHIO, y4allhecs Yy3HAlOT O MaTepHaJbHOM EIMHCTBE BCEX BEIIECTB OKPYKAIOLIEro MHpa,
00yCIIOBJIIGHHOCTH CBOMCTB BEIIECTB MX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTH U
IIpeICKa3yeMOCTH XUMHUYECKUX  SIBJICHUIL.

Ocoboe 3HayeHWe UMEET BOCHHTAHHE OTHONIEHUS K XHMHH Kak K JJIEMEHTY
obmevyenoBedeckoil KyabTypbl. OOyd4aromuecst MOJDKHBI HAyYUTbCS, XHUMHUYECKH TI'PaMOTHO
WCTIONB30BaTh BEIIECTBA M MaTepUalbl, MPUMEHsIEMble B OBITY, CEIBCKOM XO3iHCTBE M Ha
MPOU3BOJICTBE, pEIIaTh MPAKTUYECKHE 3a/ladl TOBCEAHEBHOW KU3HU, MPEAYNPEKIATh SBICHUS,
HaHOCSINKE BpeJ 30POBbIO YEJIOBEKA U OKPY’KaloLIeH cpene.

Wurerpanyst gaHHOrO Kypca ¢ OuoNoruei, MEAMIMHOM, OCHOBaM KOHCTPYHPOBaHMS,
MaTeMaTUKOW, (PU3MKOM, HKOJOTHEW TO3BOJIUT YYalIMMCS OCO3HATh BAXKHOCTh XHUMHUYECKHX
MPOIIECCOB, MPUOOPECTH 3HAHUS HEOOXOAUMBIE COBPEMEHHOMY YeJIOBEKY.

Jannast pabouas mporpamma obecrieuuBaeT nuddepeHInpoOBaHHBIA MOAX0A K 00ydYarouuMCs
JETSIM U HaAIpaBJieHA Ha JOCTUKEHUE CIEAYIOLIUX Leei:

e  AKTUBU3aLMA [03HABATEIbHOU JAESITENbHOCTH O0YUAIOIIUXCS;
e IIOBBIIIEHUE YPOBHS UX YMCTBEHHOI'O Pa3BUTHS;
e  BOCIHTaHHUE I'PAXXKJAHCKUX KAYECTB U MATPUOTUYECKUX YYBCTB 00YYaIOIINXCS;
e OCBOEHME 3HAHMH O BaXHEHIIMX OMOJOIMUECKUX SBICHUSAX U MPOLECCaAX ;
e OBJIQJICHHUE DJIEMEHTAapHBIMU METOJAMU HAyYHOT'O MO3HAHUS, YMEHUSMHU paboTaTh C
pa3IMYHBIMU UCTOYHUKAMH HH(OpMaILNY;
e TPUMEHEHHWE 3HAHUU W TIPEJICTABICHU 0 OMOJIOTHYECKUX MPOIIeccax B MPUPO/IE;
3apaum:
OcHoBHO# 3amayeil o0y4deHus neTeil sABisercs:
1 )akTHBH3AIMIO TO3HABATEIBLHON JEATEIILHOCTH 00Y4aIOIIUXCS;
2) IOBBILLIEHUE YPOBHSI UX YMCTBEHHOT'O Pa3BUTHUS;
3)HOpMaNH3alUI0 UX YUeOHOH A TENHHOCTH;
4) KOPPEKLMIO HEAOCTATKOB YMOLIMOHAIBHO-INYHOCTHOTO ¥ COLIMATIBHOTO PA3BUTHUS;
5)oxpaHy U YKperjieHne pU3NIecKOro 1 HEPBHO — ICUXUYECKOTO 3/I0POBbS;

@®opMbI 1 METO/IbI OPraHU3aluM Y4eOHOI 0 mpouecca.
Mertojbr:
e CIIOBECHBIE — pacckas, o0bsicHEeHHe, becena, paboTa ¢ yUeOHUKOM U KHUTOM
e  HaIJIsIIHbIE — HAOIIOAEHHE, IEMOHCTPAIUS
e MPAKTHYECKHE — YIIPOKHEHUSI.
e METOJIBI M3JIOKEHHSI HOBBIX 3HAHHUH
e  METOJbI IOBTOPEHUS, 3aKPETIJICHUS 3HAHU N
e METOJbI MPUMEHEHUS 3HAHUI
e METOJbl KOHTPOJIA
3aHATHS TPOBOAATCS B (POpME MHAUBHUIYAIbHOTO 00Y4EHUSI.

Jns nonnepxaHusl UHTEpeca K O0OyYEHHUIO M CO3/IaHUI0 OJIarONpHUSATHBIX U KOM(OPTHBIX
YCIOBUM JJIi Pa3BUTUS M BOCCTAHOBIIEHHS SMOLIMOHAIBHO - JIMYHOCTHOW cdepbl aerel
OCYIIECTBIISATCS KOHTPOJIb 3a 3HAHUSIMHM, YMEHUSIMU U HaBbIKaMU 00y4aronInxcs.

Buapt u GopMBI KOHTPOJIST: HHIWBHIyaTbHBIN OMPOC; padoTa Mo KapTOYKaM; XUMHUYECKHUH
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JAUKTAHT,; MPAKTHYCCKaAg pa60Ta; CaMOCTOSATCIIbHBIC pa6OTLI; TECTOBBIN KOHTPOJIb; COCTABJICHUC
Ta6J'II/II_[I>I; IIPOBCPKa ,I[OMaHIHeﬁ pa6OTBI; OILICHKaA IIJIaHOB TC3UCOB.

Conep:kanue y4eOHOro npeamera (Kypca)
2.1 Conep:xanue kypca xumnu 8 kiaacca (0,5 u B Henenmo; Bcero 174)

Beenenune (3 uacos)

XUMUs — HayKa O BEIECTBaX, UX CBOMCTBAX U IPEBPALICHUSAX.

IToHATHE O XMMHUYECKOM JIeMEHTE U (POpMax €ro CyliecTBOBaHUSA: CBOOOJHBIX aTOMax,
IIPOCTBIX U CJIOKHBIX BEIECTBAX.

[IpeBpamenus BemecTB. OTINYME XUMHUECKUX pEakIii oT pusnyeckux spineHuid. Pomib
XUMHHU B )KU3HU YEJIOBEKA.

KpaTtkue cBenenus U3 UCTOpUM BO3HUKHOBEHHUS U pa3Butus xumuu. llepuoxa anxumuu.
[Tonstue o c¢unocopckom kamue. Xumuss B XVI B. PasButme xumuum Ha Pycu. Poinb
OTEYECTBCHHBIX YUCHBIX B CTAHOBJICHWU XMMHUYECKOW HayKn — paboTel M. B. JlIomoHOCOBa, A.
M. bytneposa, /. 1. Menneneesa.

XuMuyeckass CHUMBOJIMKA. 3HAaKM XUMHYECKMX OJJIEMEHTOB M IIPOUCXOXKICHHE HX
Ha3BaHuil. Xumuueckue ¢opmyisl. MHnekcel u ko3¢ punpentsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJISIpHAst MacChl. PacueT MaccoBO# 10U XUMHYECKOTO AJIeMEHTa 10 (hopMyJie BEIIeCTBA.

Ilepuoguueckas cucrema xumuueckux anemeHToB [[. M. MeHnpeneeBa, ee CTpykTypa:
Mayible U OOJbIIME MEPHOABI, TPYMNbl U MOArPYNIbI (Iy1aBHas U mnobouHas). [lepuoanueckas
CHCTEMa KaK CIIPaBOYHOE 10COOUE AJIs OJyYEHUS CBEACHUN O XUMUYECKHUX JIEMEHTaX.

Pacuyernsbie 3agaun. 1. HaxoxkaeHue OTHOCUTENBHOM MOJIEKYJIIPHOW MacChl BEILIECTBA
o ero XuMuueckoi Qopmysne. 2. Brplumcienue MaccoBOW OMM XHMHYECKOTO JJIEMEHTA B
BEIIECTBE 110 ero (opmyJie.

IIpakTnueckas padora Nel. IlpaBuna TexHuku Oe3omacHocTH mpu paboTe B
XUMHU4YeckoM KkaOuHere. Ilpumembl oOpamieHus ¢ jgabopaTOpHBIM — O00OpYJOBaHUEM U
HarpeBaTelbHbBIMU pUOOpamHu.

Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (3 uaca)

ATOMBI Kak (opma CYIIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEICHHS O
ctpoeHun aTtomMoB. CoOCTaB aTOMHBIX SIEP: MPOTOHBI M HEUTPOHBI. OTHOCHUTENbHAST aTOMHAas
Macca. B3auMocBsA3b NOHATUH «[IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

N3menenne uncia TPOTOHOB B sAJpe aroMa — OOpa30BaHHE HOBBIX XUMHYECKUX
DJIEMEHTOB.

N3menenne uncna HEUTPOHOB B sipe aToMa — OoOpa3oBaHuEe M30TONOB. COBpEeMEHHOE
onpeeleHUEe MOHATUS «XUMHUYECKUN 3JeMEHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XAMHUYECKOI0 3JIEMEHTA.

OnexTpoHbl. CTpoeHUE IEKTPOHHBIX 000JI0UEK aTOMOB XUMUYECKUX AJIeMEeHTOB No 1—
20 nepuoguueckoit cucremsl Jl. 1. Menaeneesa. [lonsitue o 3aBepieHHOM M HE3aBEPUICHHOM
ANEKTPOHHOM CJIO€ (SHEPTeTUIECKOM YPOBHE).

[Tepuonnueckas cucrema xumudeckux nsnemeHtoB JI. M. MenneneeBa u cTpoeHHE
aTOMOB: (PU3UYECKHIl CMBICT TOPSIKOBOTO HOMEpa »JJIEMEHTa, HOMepa TpYIIbl, HOMepa
nepuoa.

N3meHeHune yucna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHMUYECKOTO
aJeMeHTa — 00pa30BaHWE IMOJOKUTETBHBIX M OTPHUIATEIBHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aToOMaMHl METayuIOB M HeMeTauioB. [IpUynHbI U3BMEHEHUS! METAJUIMYECKUX M HEMETaJUIMYEeCKUX
CBOMCTB B I€pUOAaX U Ipymmax.

O6pazoBanue OuHApHBIX coenuHeHui. [TonsTHe 00 MOHHOM cBsi3u. Cxembl 00pa3oBaHUS

HOHHOH CBS3U.
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B3aumojeiicTBue aTOMOB XHWMHUYECKUX JJIEMEHTOB-HEMETANIOB MEXIy COo0Ol —
o0pa3oBaHKEe JABYXaTOMHBIX MOJICKYJI MPOCTHIX BemecTB. KoBajeHTHas HemosipHass XUMHYeCKast
CBSI3b. DIIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aunMozeiicTBue aTOMOB XUMHYECKHUX OSJEMEHTOB-HEMETA/UIOB MEXIy Co0ol —
oOpa3oBaHre OWHAPHBIX COCAMHEHUN HEMETAJIOB. ODJIEKTPOOTPHIATEIbHOCTh. lloHsTHE O
KOBAJICHTHOM MOJISIPHOM CBS3U.

B3aumopneiicTBie aTOMOB XHMHYECKHUX D3JEMEHTOB-METAJUIOB MEXIy €000 —
o0pa3oBaHKe METAUNIMIECKUX KPUCTALIOB. [[OHATHE O METAIITMYECKOMN CBSI3H.

JdemoncTpaunu. Mojenun aTOMOB XMMHUYECKUX 3jieMeHTOB. [lepuomndeckas cucrema
xuMudeckux diaemenToB . . Menaeneena.

Tema 2. IIpocThie BemecTBa (3 wacos)

[TonoxkxeHne MeTa/NIOB W HEMETAIOB B MEPUOJAMYECKON CHCTeME XHMHUYECKUX
sanementoB J[. M. MeHnaeneeBa. Baxuelmme mnpocTele BENIECTBA — METAIUIBL: JKEIE30,
ATFOMUHHMA, KJIBIIMA, MarHui, HaTpui, kanuid. O01ue Gu3ndecKkue CBOMNCTBAa METAIIOB.

Baxnelimme mpocThie BElIecTBAa — HEMETAJUIbI, 00pa30BaHHBIE aTOMAaMH KHCJIOPO/Ia,
BOZOpOJA, a30Ta, cephl, dhocdopa, yriaepona. CiocoOHOCT, aTOMOB XMMHUYECKUX AJIEMEHTOB K
00pa30BaHMIO0 HECKOJIBKHUX TPOCTHIX BEMIECTB — aJUIOTPOIUS. AJIIOTPOITHBIE MOIAH(PUKAIIUN
kucnopoa, pocdopa, cepsl, yriaepoaa u oyioBa. MeTalanvyeckie U HeMeTaITHYEeCKHe CBOMCTBA
mpocThiXx  BemecTB. OTHOCUTEIBHOCTh  JICJICHUS TPOCTBIX BEIIECTB HA METaUIBl |
nemetaiblllocrossunas  ABoragpo. KomuuectBo BemiectBa. Monbs. MonspHas Macca.
MounsipHbIii 00BEM Ta3000pa3HBIX BEHIECTB. PacyeTsl ¢ UCTIOIB30BaHUEM MMOHSATUH «KOJIMYECTBO
BEIIECTBAY,

«MOJISIpHASI Maccay, «MOJIIPHBIA 00BEM Ta30B», «IIOCTOSTHHASI ABOTAIPO».

Pacuernble 3agaum. 1. Bprumcienwe MoOJsSpHOH Macchl BEHIECTB MO XUMHUYECKUM
dbopmynam. 2. PacueTsl C HCIOJNIB30BAaHHEM TOHSATHUN «KOJIMYECTBO BEIIECTBA», «MOJSpHAs
Maccay, «MOJISIPHBII 00beM ra3oB », « IOCTOSTHHAsE ABOraapo ».

Jemoncrpanun. OOpa3ipl 6emoro U ceporo oioBa, 6emoro U KpacHoro docdopa.
HekoTtopeie MeTayibl W HEMETAJUTBl KOJIMYECTBOM BemecTBa | Moib. Mojens MOJISPHOTO
o0BeMa ra3000pa3HbIX BEIIECTB.

Tema 3. CoenuHeHHs] XHMHYECKHX 3J1eMeHTOB (3 vaca)

Crenenb oxucneHusi. OnpenesieHHe CTENEHU OKUCIEHUS 3JEMEHTOB 0 XUMHUYECKOH
dbopmyne coeauHenusi. CocraBieHue (GopMysn OHHAPHBIX COCIUHEHHM, OOIIMI Ccrmocold ux
Ha3bIBaHUS. BUHapHBIE COETUHEHUS: OKCUABI, XJIOpuAbl, cynbhuasl u ap. CocraBieHHe HX
dbopmyn. IlpencraButenn OKCHAOB: BOJA, VIJAEKHUCIbI Ta3 W HEramieHas W3BECTb.
[IpencraBuTenu JeTY4NX BOJAOPOIHBIX COSAMHEHUMN: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHMsI, WX COCTaB W Ha3BaHHUA. PacTBOPUMOCTH OCHOBaHMM B Boje. TaOmuia
pacTBOPUMOCTH THAPOKCUIOB U cosieil B Boje. [IpeacTaBurenu menoyen: ruipoOKCUAbl HaTpus,
Kanmuss ¥ Kanbius. [loHsATHE O KadecTBEHHBIX peakuusx. MHaukaropsl. M3MeHeHue OKpacku
WHJIUKATOPOB B LIEJIOYHOM Cpelie.

Kucnotel, ux cocraB u Ha3Banus. Knaccuduxarmus xucnot. [IpeacraBurenu KUCIOT:
CepHasi, CoJIsiHas U a30THasd. VI3MeHeHne OKpacKu UHIUKATOPOB B KUCJIOTHOM cpeie.

Conu Kak MpOU3BOJHBIE KUCIOT M OCHOBaHMil. VX coctaB u Ha3BaHUs. PacTBOpUMOCTH
coneii B Boje. [IpeacraBurenu coseit: Xiaopua HaTpus, KapOooHaT U hocdaT KanbIus.

[ToHsiTHE O MEXMOIEKYJISPHBIE B3aUMOACHCTBHs. THUIBI KPUCTAIIMYECKUX PEIICTOK:
WOHHAs, aTOMHasi, MOJIEKYJISIpHAs U METATHYECKast. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB
KPUCTAITNYECKHUX PELIETOK.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI.



Yuctpie BemecTBa M cMmecu. lIpuMmepsl XKUAKUX, TBEPABIX M Ta3000pa3HBIX CMeceH.
CBolicTBa YHCTBIX BellecTB U cMmecell. VX cocraB. MaccoBast M 00beMHasi IOJM KOMIIOHEHTA
cMmecu. PacueTsl, CBA3aHHBIC C HCIIOIL30BAHUEM HOHSITUS «IOJIS».

Pacuernnie 3amaum. 1. Pacuer MaccoBoi W OOBEMHOI J0JIeli KOMIIOHEHTOB CMECHU
BellecTB. 2. BplunmcieHne MaccoBOM JONM BelIeCTBA B PacTBOpE IO HM3BECTHOW Macce
pPacTBOPEHHOTO BEIIECTBA W Macce pacTBOpuTeis. 3. BpluucieHue macchl pacTBOPSIEMOTO
BEIIECTBA U PACTBOPHUTENS,, HEOOXOIUMBIX JJIsSi IPUTOTOBJICHHS OTPEICIIEHHON MacChl pacTBOpa
C U3BECTHOM MacCOBOM JI0JIE paCTBOPEHHOT'O BEIIECTBA.

Jemoncrpamun. OOpa3ipl OKCHUIOB, KHCIOT, OCHOBaHMW U cojeil. Mopgenu
KPUCTAJUTMYECKUX PEIIETOK XJopuja HaTpus, aiamasa, okcuaa yriepoaa (IV). BspeiB cmecu
BOZOpOJa ¢ Bo3yxoM. CriocoObI pasnieneHust cMecei. JIuCTHIsIus BOIbI.

JlaGopaTopubie onbIThl. 1. 3HAaKOMCTBO C oOpa3laMu BEIIECTB Pa3HBIX KJIACCOB. 2.
Pazgenenune cmeceii.

Tema 4. U3meHneHusi, mpoucxoasiiue ¢ Bemecrsamu (4 vaca)

[TonsiTue siBIEHUM Kak M3MEHEHUM, TPOUCXOIAIINX C BEIleCTBaMU. SIBIEHUS, CBI3aHHBIE
C U3MECHEHUEM KPHUCTAJUIMUYECKOTO CTPOEHHUS BEIIEeCTBA MPHU TMOCTOSHHOM €ro COCTaBe,
¢uzndeckue sBiacHUSA. DU3HYECKUE SBICHHS B XUMHH: JUCTHIUIALMS, KPUCTAUIM3AIUs,
BEITIAPUBAHUE U BO3TOHKA BEIICCTB, ICHTPUPYTHPOBAHUE.

SIBrieHMs, CBSI3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, — XHMHUYECKUE PEaAKIIUMU.
[lpu3Hakm © yCcIOBHA TMPOTEKAHHWs XUMHUYECKHMX peaknuid. Ilonsatue 00 9K30- u
SHIOTEPMUUYECKHX peakUuusax. Peakuuu ropeHuss Kak 4YacTHBIM Ciaydall 3K30T€PMUUYECKHUX
peakIuii, MPOTEKAIOIIMNX C BbIICIIEHUEM CBETA.

3aKOH COXpPAaHEHMS] MACChl BEIIECTB. XMMHYECKHUE YpaBHEHHUs. 3HAUEHHE WHIEKCOB U
koa¢pdunmentoB. CocTaBieHHE YpaBHEHUNH XUMHUECKUX PEaKIIUM.

Pacuersl mo xumu4eckuM ypaBHEHMSAM. PenieHue 3agad Ha HaxOKJIEHHE KOJIMYECTBA
BEIIECTBA, MACChl UM 00beMa MPOAYKTa peakuy M0 KOJIUYECTBY BEIeCTBa, Macce WM 00beMy
HCXOJIHOTO BellecTBa. PacueTsl ¢ MCIIONb30BaHUEM TOHTHS «JI0JA», KOT1a HCXOJHOE BEUIECTBO
JlaHO B BUJIE pacTBOpa € 3aJaHHOM MAacCOBOM JIOJIEW PAaCTBOPEHHOI'O BEILECTBA WM COAECPIKUT
ONPEACICHHYIO JOJIF0 TPUMECE.

Tunsl XuMUYECKUX peakuui. Peakuum pasnoxkenus. Peakuuu coenuHenus. Peakiuu
3aMelIeHUs. DJIEKTPOXUMHUYECKUM Pl HaNpsDKEHUH METaluIoB, €ro MCIOJIb30BaHHWE JJIs
IIPOTHO3UPOBAHUSA BO3MOKHOCTH IIPOTEKAHUS PEAKUHUM MEXIy METaulaMd U PacTBOpaMu
KHMCJIOT. Peakiiy BBITECHEHHS OJJHUX METAJIJIOB U3 PACTBOPOB UX COJIEH JPYTMMH METAJLIAMH.

Peakiun obmena. Peakuuu HelTpanu3auuu. YCIOBUS NMPOTEKaHUS peakiuii oOMeHa B
pacTBopax 0 KOHLA (MPU3HAKK XUMHUUECKUX PEAKIIH).

Tunbel XUMHYECKUX peakiuil (M0 MPU3HAKY «UYUCIO M COCTAaB HMCXOIHBIX BEIIECTB U
MPOJYKTOB PEaKIMU») Ha MPUMEPE CBOIMCTB BOJbI. Peakius paznoskeHusi — 1JIEKTPOIIU3 BOIBL
Peaknun coenHEeHNsT — B3aUMOJIEHCTBUE BOJIBI C OKCUIAMU METAJUIOB U HEMETaILIoB. [lonsaTHE
«TUAPOKCUABD». Peakuuu 3aMelleHHss — B3aWMOJEWCTBHE BOABI C IIEJIOYHBIMH U
LIeJIOYHO3EeMENbHBIMU  MeTa/ulaMu. Peaknuum oOMeHa (Ha mnpuMepe THApoiu3a cyiabhuaa
QATIOMHUHUS U KapOuaa KambIus).

Pacuernbie 3agaum. 1. BpiuncieHne MO0 XWMHYECKMM YpPAaBHEHHUSIM MAacCChl WIIH
KOJIMYECTBA BEILECTBA 10 U3BECTHOM MACCE WM KOJIMYECTBY BEILECTBA OJHOIO U3 BCTYIAOLIUX
B pEaklLHI0 BEIIECTB WM NMPOAYKTOB peakiuu. 2. Boruncienue macchl (KOJIMYECTBA BELIECTBA,
o0beMa) MpOJYyKTa pEeaKlMH, €CIM H3BECTHAa Macca HCXOJHOTO BELIECTBA, COAEPIKAIIETO
OTIpeNIeTICHHYIO JOJI0 mpumMecei. 3. Brrumciienne macchl (KOJWYECTBAa BEIIECTBa, O0BEMA)
IIPOAYKTA PEaKLIMM, €CIIU U3BECTHA Macca pacTBOpa U MaccoBasi J0JIs PACTBOPEHHOIO BEILECTBA.

JdemoHncTpanun. Ilpumepbl XUMHUYECKHX SIBJICHWI: a) B3aUMOAECWUCTBHUE COJISTHOM
KHCIIOTBI C MpamMopoM uiu MejioM; 0) momyudeHue ruapokcuna menu (II); B) pactBopeHue
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MOJIYYEHHOTO TUJIPOKCUJIA B KUCIIOTAX;

JlaGoparopuble onbiTbl. 3. I[loMyTHeHME U3BECTKOBOM BOJbI OT BBIJIBIXAaEMOTO
yraekucioro rasa. 4. [lonydyeHue yriiekuciaoro rasa B3aUMOJCHCTBHEM COJbI U KHUCIIOTHL. 5.
3amenieHue Meau B pactBope xyopuaa meau (I1) sxemnesom.

Tema 5. IIpaktukym Nel. IIpocreiimue onepauun ¢ BemecrsoM (1 uvac)
IIpakTuyeckas padora: 2. [IpuroroBieHne pacTBopa caxapa U ONpPeIeIICHHE MacCOBOM
JI0JIM €T0 B pacTBOpE.

Tema 6. PacTBopenne. PacrBopsl. CBolicTBa pacTBOPOB 3J1eKTPoauToB (16 uacos)

PactBopenne kak  Gu3MKO-XMMHYECKHH  mporecc.  PactBopumocth.  Kpubbie
pPacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEP/bIX BELIECTB OT TEMIIEPATYPHI.
HacelleHHble, HEHACBHINICHHBIE W TEPECHIIICHHBIE pPAcTBOPHL. 3HAYEHHE pPACTBOPOB IS
IPUPOJIBI M CENBCKOTO XO35ICTBA.

[lonsiTe 00 SJEKTPOIUTUYECKON AMCCOLUALMM. OJIEKTPOIUTHI W HEIIEKTPOJIUTHI.
OCHOBHbBIE TIOJIOXKEHUSI TEOPHM BIIEKTPOJIMTHUECKOW auccouuanuu. VoHHBbIE ypaBHEHMS
peakuuii. YcioBUs NPOTEKAaHUS peakUuu OOMEHAa MEXIy 3JIEKTPOJMTAaMHU O KOHIIA B CBETE
MOHHBIX MPE/ICTaBJICHUH.

JlabopaTopHble onbIThl. 8. Peakuuu, xapakTepHble Uil pacTBOPOB KUCIOT (COJSTHOM
Wi cepHoit). 9. Peakuum, xapakTepHble A pacTBOPOB Iesnodeil (THMIAPOKCHUIOB HATPUS WIIH
KaJus).

I11. TemaTn4yeckoe nIaHUpoBaHue

No | Tema ypoka

1 Hpe/:[MeT XHUMUU. BeH.[eCTBa. Xumudeckast peaKknus, €€ IIpU3HaKu. Ponp xumun B )KU3HU

2 | 3naku xummdeckux aneMeHToB. [ICXD JI. U. Menjeneera. Xumuueckue Gopmybl.
OTtHOcuTeNnbHas aTOMHAs ¥ MOJIEKYJISIpHAs Macca.

3 | [Ipakrudeckas pabora Nel. [IpaBuira Ge3omacHOCTH P PabOTE B XUMUYECKOM KaOUHETe.

4 | OcHOBHBbIE CBEICHUS O CTPOEHUH aTOMOB. COCTaB aTOMHBIX SI7Iep: TPOTOHBI, HEUTPOHHI.

5 HepnonnquKaﬂ CUCTEMAa XUMHUYECKHUX IJICMCHTOB U CTPOCHNE aTOMOB.

6 | Xumuueckasi CBsI3b, €€ BUIBI

7 | lpoctele BemecTBa Metainibl. O0mIMe hrU3nvIecKkrue CBOWCTBA METAILIOB

8 Baxneiimme MMPOCTHIC BEIICCTBA HEMCTAJIIBI. du3nYecKre CBOMCTBA HEMETAILJIOB MMPOCThIX
BC€HOICCTB

9 | Konmuectso BemectBa. MossipHasi Macca BeliecTBa. MOoJIspHbINH 00beM ra3000pa3HbIX BEIIECTB

10 | Cremnens okucaeHus. BUHAPHBIE COSAMHEHISI METAIJIOB M HEMETAJIOB

11 | Baxneiimme knacchl OMHAPHBIX COSTUHEHUI — OKCHJIBI, JIETYYHE BOJJOPOIHBIE COSTHMHEHUSI.
OcuoBaunst. Kucnorer. Conmun




12 | YucTble BelllecTBa M CMeCH, UX cOCTaB 1 cBoncTBa. Pa3neneHne cmeceit. Ounctka
BewecTB. MaccoBas n o6bemHas AoNA KOMMOHEHTOB CMeCH

13 | IpakTtuueckas pabota Ne2. [TpurotoBneHne pacTBopa caxapa u ofnpe/elieHie MacCOBOM 10K
caxapa B IIOJIyY€HHOM DPacTBOpE

14 | 3akoH coxpaHEHH MacCHI BEIIECTB. XUMUIECKHE YpaBHEHHA. TUIIBI peaKITiii

15 | Peakumnu pa3mmoskeHUs, COSAMHEHHS, 3aMeneHns, oOMeHa. [IoHATHE 0 CKOPOCTH XUMHUIECKOH
peakuuu. Katanuzaropsl.

16 | PactBopenue. PactBoprmMocTs. THIIBI pacTBOPOB

17 | TloBropenue




Onucanne y4e0HO-METOAMYECKOT0 U MATEPUAIBbHO-TEXHUYECKOT0
o0ecneueHusi 00pa3oBaTeJILHOIO MpoIecca

OcHoBHas IUTEpaTypa:

1. Xumus 8 - 9 kmacc: yue6. s obmeobpasosar. yupexaenuii / O.C. IN'abpuensta.— 15-¢
u3 ., crepeotul. — M: «JIpoday, 2025. — 270, [2] c. : u.

2. Hacrtonpnas xuura yuwmrens. Xumusa. 8 - 9 wmace/ O.C. Tabpuwensn, H.IL
BockoboitnukoBa, A.B. fmykoBa. — M.: llpoda, 2008.

3. Xwumus. 8-9 kiacc: KOHTPOJIbHBIE U TPOBEpPOUYHBIe paboThI K yueOHuKyY O.C. ["'abpuensna
«Xumus. 8-9 knacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap. — 8-¢ usf.,
crepeorurt. — M.: llpoda, 2010. — 158, [2] c.

4, Xumwms. 8 -9 ki.: pabouas terpaap k yueonuky O.C. ['abpuensna«Xumusi. 8 Kiaaccy /
O.C. I'abpuensH, A.B. fAurykoBa. — 6-e usn., crepeorun. — M.: JIpoda, 2010. — 176 c.:
WL

5. Xumms. 8 -9 xu.: TeTpaap A 1aOOPaTOPHBIX OMBITOB U MPAKTHUECKUX PAdOT K
yueonuky O.C. 'abpuensna «Xumus. 8 kiaace» / O.C. Iabpuensn, A.B. Smykosa. — M.
Hpoda, 2010. — 96 c. : wr.

JlonoJiHUTeIbHAS JTUTEepaTypa:

1. Uzyuaem xumuto B 8-9 kinacce: nuaaktuueckoe nocodue k yuebnuky O.C. 'abpuensna
«Xumus. 8-9 kmace» IS ydamuxcs U yduTened — 5-e u3m., ucnp u jgom. — Mocksa:
«bJIUK u K», 2004. — 224c.

2. JlupakTHyeckue KapTOYKH-3aaHus 1Mo XxuMuu: 8 -9 kiacc: k yueonuky O.C. ['abpuensna
Xumust. 8 -9 knace» / H.C. TTaBnoBa. — M.: U3znmatensctBo «DK3ameny, 2004, — 159, [1] c.
(Cepust «YueOHO-METOINYECKUI KOMILIEKT).

3. Xomuenko W.I'. Pemenue 3ama4 mo xumuu. — M.: OO0 «M3garensctBo HoBast BomHay,
2005. — 256¢.

Ilinanupyemble pe3yabTaThbl 0CBOCHHUS Y4eOHOM MPOrPpaMMBbI 110 IIPeAMETY.
Cobnrooams npaguna:

— TEeXHUKH Oe30IacHOCTH IMpH oOpalleHMH ¢ XHUMHUYEeCKOH mocyaod u 1abopaTOpHBIM
obopynoBanueM (mpoOMpKamMHu, XHUMHUYECKUMU CTaKaHAMH, BOPOHKOM, J1a0OpaTOpPHBIM IITATUBOM,
CIMPTOBKOI ); pacTBOpaMH KHCJIOT, IIeJI0UeH;

— JIMYHOT'O MOBE/IEHUS, CIOCOOCTBYIOLIETO 3allUTe OKPY’KaIOIIel Cpe/ibl OT 3arpsi3HEHNUS;

— OKa3aHMS MOMOIIH ITOCTPAIABIIMM OT HEYMEJIOTO OOpAIEHHS C BEIIECTBAMH.

Ilposooumuw:

— HarpeBaHue, OTCTauBaHue, PUIBTPOBAHHUE U BHITIAPHBAHUE,

— pacno3HaBaHUE KUCIOPOAA, YITIEKUCIIOT0 ra3a, pacTBOPOB KUCIIOT U LIETI0YeH;

— W3TOTOBJIICHHE MOJIEJIEH MOJICKYJI BEIIECTB

— BBIUMCJIEHUS: @) MAacCOBOH JOJIM XHMMHYECKOTO »3JeMeHTa Mo ¢opMmyse BelecTa, 0)
KOJINYEeCTBa BelecTBa (Macchl) MO KOJMYECTBY BEIIECTBa (Macce) OJHOTO M3 BCTYMUBIIUX B PEAKIUIO
WJIM TTOJIYYE€HHBIX BEUIECTB, B) MACCOBOM JI0JIM PACTBOPEHHOTO BEILIECTBA.

Haszvieamo:

— XMMUYECKHUH 3JIEMEHT 10 €r0 CUMBOITY;

— BEIIECTBA MO0 X XUMUIECKUM (OpMyJIaMm;

— CBOICTBA HEOPTAaHUYECKUX BEIIECTB;

— TPU3HAKH U YCIOBUS OCYIIECTBICHUS XUMUYECKUAX PEAKITHIA;

— THUIBl XUMHUYECKUX PEaKIINi;



Onpeoenamyp:

— TMIPOCTHIE U CIIOKHBIE BELECTBA;

— MPUHAIIIEKHOCTH BEILIECTB K OIIPEIEIEHHOMY KJIacCy;

— BAJICHTHOCTb U (WJIM) CTENIEHb OKHCIICHUS XUMUYECKUX HJIEMEHTOB B OMHAPHBIX COCANHEHUSX;

— BHJI XMMHMUYECKOH CBSI3M MEXAY aTOMaM{ B TUIIMYHBIX CIydyasxX: a) LIEJIOYHOM MeTall —
rajoret, 06) BOJOPOJ — TUIHYHBIE HEMETAILJIBI, B) B MOJIEKYJIaX MPOCTHIX BEIIECTB;

— TUI XUMHUYECKOM PeaKIMu: a) 0 YUCIY U COCTaBYy UCXOJHBIX BELIECTB U MPOIYKTOB PEAKIIUH,
0) mo xapakTepy TemioBoro 3(ddekra, B) MO HM3MEHEHUIO CTENEHEH OKHUCICHUS XHWMHUYECKHX
3JIEMEHTOB.

Cocmagname:

—  (opMynbl HEOPraHUYECKUX COENMHEHUH (M0 BaJCHTHOCTH XUMHUYECKUX JJIEMEHTOB WM

CTETIeHU OKUCIICHHUS);

— MOJIEKYJISIpHBIE, CTPYKTYpPHbIE (DOPMYIIbl OPraHUYEeCKUX BEIIECTB;

— CXEMbl pacHpeleseHusi IEKTPOHOB B aTOMAaX XMMHYECKUX 3JIEMEHTOB C MOPSIAKOBBIMHU
Homepamu 1—20;

— YpaBHEHHUSI XUMUUYECKHUX PEaKUI pa3IMYHbIX TUIIOB;

— YpPaBHEHHS JIEKTPOJIUTHUECKON JUCCOUUALIUU KUCIOT, OCHOBaHUM, COJIEH;

— TIOJIHBIE ¥ COKpAIICHHbIE HOHHBIC YpaBHEHUS peakliuii oOMeHa.

Xapaxmepu3zoeambo:

— Ka4yeCTBEHHBIN U KOJUYECTBEHHBIN COCTaB BEILECTBA;

— XHUMUYECKHUE 3JIEMEHTbl MaJlbIX NEPHUOJOB, a TAKXKE KalIMM M KaJbLUUN IO MOJIOKEHUIO B
nepuoanudeckon cucreme /1. 1. Menneneesa u CTpOCHHIO UX aTOMOB;

—  CBOICTBa BBICIIMX OKCHJIOB JJIEMEHTOB C MOPAIKOBBIMH Homepamu 1—20, a Takxe
COOTBETCTBYIOIIMX UM KHCJIOT U OCHOBAaHUM;

— XHUMHYECKHE CBOMCTBA OPraHUYECKUX U HEOPTAaHUYECKUX BEILECTB;

— XHMMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpebl Kak CIeICTBUE IPOU3BOJICTBEHHBIX MPOLIECCOB
(Ha TpuMepe MPOU3BOJICTBA CEPHOM KUCIOTHI) M HEMPABHJIBHOTO MCIIOIB30BAHUS BEIIECTB B OBITY,
CEIBCKOM XO03S1ICTBE;

— CIIOCOOBI 3alUTHI OKPYKAIOLIEH Cpebl OT 3arpsi3HEHUI;

— CTpOEHHUE 1 00II1e CBONCTBA METAJIIIOB;

— CBSI3b MEXK/y COCTaBOM, CTPOEHUEM, CBOWCTBAMH BEIIECTB U UX IPUMEHEHUEM;

— COCTaB M MPUMEHEHHE BEIIECTB: MHUILEBON COJIbI, METHOTO KYIIOpoca, ioaa (CIUpPTOBOM pacTBOp),

[JIFOKO3bl, CaXapo3bl, Kpaxmalla U KJIeTYaTKH;
Oobvacuamo

— (pu3MUecKuil CMBICI MOPSAKOBOrO (ATOMHOT0) HOMEpAa XUMHUYECKOT0 3JIEMEHTA, HOMEPOB TPYIIIIBI
U IIEpHO/1a, K KOTOPBIM OH IPUHAIICKUT B niepuoanyeckon cucreme /1. 1. Menneneesa;

— 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB MajbIX MEPUOJIOB M IJIaBHBIX
MOATPYIIT;

— MPHUYMHBI CXOJICTBA U PA3INYMsI B CTPOCHUH aTOMOB XUMHUYECKUX 3JIEMEHTOB OJIHOTO MEeproia U
OJIHOM TIaBHOW MOATPYIIIbI Tepruoandeckon cucreMsl . . Menneneesa;

— TMPUYUHBI MHOTOOOPA3Ms BEIIECTB;

— CYIIHOCTH [TPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHNUS;

— YCIIOBUS TOPEHUS U CIIOCOOBI €ro MpeKpaleHus;

— CYIIHOCTb PEaKIIUH MOHHOTO OOMEHa;

— 3aBHCHMOCTb CBOWCTB BELIECTB OT BUJA XUMUYECKON CBS3H.
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