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1. TMosgcHuTeJIbHAA 3AMUCKA

JlaHHasi mporpaMma op MIEHTHp OBaHa Ha o0yyaromuxcs 9 kiiaccoB
00111€00p a30BaTENBHOU IIKOJIBI, U3y YaIOLIUX MpeIMeT Ha 0a30BOM yp OBHE.
Hacrosias nporpamma coctaByieHa B COOTBETCTBUH C HOP MATUBHBI MU JIOKY MEHTaAMH :

1. ®enepanbHeiii 3ak0H «O06 oOpazoBannu B Poccuiickoit deneparuu» ot 29.12.2012 1. Neo
273-®3(c M3 MEHEHHI MU U JIOTIOTH €HUSIMH, BCTY MUBIIMMHU B cuity ¢ 24.07.2015);

2. OepepanbHblii TOCYAapCTBEHHbIM 0O0pa3oBaTeNbHbIM CTaHZAPT OCHOBHOTO OOIIEro
oOpa3oBanusi, (yTBEpKIEH MpHUKa3oM M MHUCTEp CTBa 00pazoBaHusl U Hayku Poccuiickoi
Oeneparmu Ne 1897 o1 17.12.2010) B pen. npukaza ot 29.12 2014

3. Ilpumepnas ocHOBHasi oOpa3oBaTenbHas MpOIpamMMa OCHOBHOTO OOIero odpa3zoBaHus,
onobpeHa pemieHreM (efepaTbHOr0 y4eOHO-METOIUIECKOT0 00beIUHEHHST TI0 00IIeMy
obpazoBanuto (mpotokod ot 8 ampenst 2015 1. Ne 1/15)

4. OcHoBHas oOpasoBaTelbHas MpPOIpamMMa OCHOBHOTO 00mero M yHHIMNATEHOTO
Ka3eHHOro 0011e00pa3oBaTeNIbHOTO  yUpeXIeHuss AUYHMTCKOTO TOPOACKOrO0 OKpyTa
«Hmxaeapniickas ocHOBHasi 0011e00pa3oBaTenbHas MIKOIa», yTBEPIKICHA MMPHUKA30M OT
01.09. 2018 r. Ne 234.

Hannast pabodasi mporpamMmMa Op MEHTHUpP OBaHa Ha MCIIOJb30BaHNE YYEOHUKOB 10 XUMHUH U
yuebHo-MeToiuueck ux nmocoobuit YMK, co3qaHHBIX KOJUIEKTUBOM aBTOPOB IOJI Py KOBOACTBOM
O.C.I'abpuensina.

OO0mue HeJ M OCHOBHOIO 00111eT0 00Pa30BaHMS C Y4eTOM clie U MKU Kypca XUMHHU

[{enn xumMHU4eCcKOTO 00pa3oBaHUS B OCHOBHOMU IIKoJie (popMyIUPYIOTCS Ha HECKOIbKUX
YPOBHSIX: TII00aJTLHOM, METATIP €IMETHOM, JIMYHO CTHOM U TP €IMETHOM, Ha ypOBHE TpeOOBaHMIA
K pe3yJibTaTaM OCBOEHUS COJIep KaHUs TP €AMETHBIX IIP OIp aMM.

OcHoBHOE oOmiee oOpa3oBaHWe - BTOpas CTyINeHb oO0mero obpaszoBanus. OgHOUW W3
BOKHEUINMX 3aa4 O3TOr0 JTama SBISETCS IOJrOTOBKA OOYYAalOIIMXCS K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M TIp oheccHoHATbHOTO My TH. OOydJarommecs: JTOKHBI
HAyYUTHCSl CaMO CTOSITENIbHO CTAaBUTD LIENIM U OMPEAESATh My TH UX JIOCTHXKEHUsI, UCTIOJIb30BaTh
MPUOOPETEHHBI B IIKOJE OMBIT NEITENIHHOCTH B PEATbHON KHM3HU, 32 paMKaMd y4YeOHOTro
TIp o11ecca.

['maBHBIE eI OCHOBHOTO OOIIETO 0OP a30BaHMS COCTOSAT B:

1. dopmupoOBaHMH IIETIOCTHOTO TMPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MPHOOP ETEHHBIX
3HAHMS X, Y MEHUSX U CII0 CO0aX JAESTeIbHOCTH;

2. npuoOpeTeHNH OTbITa pa3HO0Op a3HOM e TeIbHOCTH, MO03 HAHUS U CaMOIIO3 HAaH Ul

3. MOATOTOBKE K  OCYIECTBICHHMIO  OCO3HAaHHOTO  BBIOOpa  WHAMBHIY IbHOMN
00p azoBaTebHOM WK 1p 0(heccruo HATBHO i TP aeKTOP UK.

Bonp1mioit Bkiiag B AOCTIDKEHUE TIIABHBIX I[€I€ OCHOBHOTO OOIIEr0 00pa30BaHMs BHOCUT
n3ydeHre xumMuu. Kotop oe rpu3BaHo 00ec eUnTh:

1. dopmupoBaHHE CHUCTEMBbl XMMHYECKHX 3HAHMN KaK KOMIIOHEHTA €CTECTBEHHO-Hay YHON
Kap TUHBI MUD a;

2. pa3BUTHE JHMYHOCTH OOY4YalOIIMXCS, HUX HWHTEJUIGKTyaJlbHOE W  HPAaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUpOBAHME Yy HUX T'YMAHUCTHYECKMX OTHOIICHUH U
9KOJIOTMYECKH 11€71€CO00p a3HOTO MOBENIEHUS B OBITY U TPY JOBOM /1€ TEIbHOCTH;

3. BbIpa0OTKy MOHMMAaHUS OOIICCTBEHHONW MOTPEOHOCTH B Pa3BUTHM XUMHH, a TaKKe
dbopMupOBaHHE OTHOIICHHMS K XHMHM Kak K BO3MOXHOM obOmactu Oy Ty miei
1P aKTUIECKOM J1€ATEIbHOCT U;

4. dopmupoBaHre yMeHHH 0€30macHOr0 OOpamieHuss C BEIIECTBAMH, HWCIIOJIb3YyEMBbIMU B
TOBCE/IHEBHOM YK U3HU.

HensimMu u3y YeHnss XMMUU B OCHOBHOW LIKOJI€ SIBJISFOTCSA :



1. dopmupoBanue y OOydYarOIMXCS YMEHUs BUIETh M IMOHMMATh ILEHHOCTH OOpa3oBaHWS,
3HAYMMOCTh XMMHYIECKOTO 3HAHHSA JUI KaKIOr0 4YelIOBEKa HE3aBUCHMO OT  €ro
np opeCCHOHATTLHOM JIESITETLHOCTH; YMEHHs pa3iudath (GakThl M OLEHKHU, CpaBHUBATh
OIICHOYHBbIC BBIBOJBI, BHUJIETh WX CBSI3b C KPHUTEPHUSIMU OIICHOK U CBSA3b KPHUTEPHUEB C
OTIPENIETICHHOW CHUCTEMOW LEHHOCTEH, (opMyJMpoBaTh W OOOCHOBHIBATH COOCTBEHHY IO
TO3UILIHIO ;

2. ¢opmupoBaHue y OOy4YarOIIMXCS IEIOCTHOTO TMPEACTABICHHUS O MHPE M POJH XUMUH B
CO3/IaHM U COBPEMEHHO I €CTeCTBEHHO-HAY YHOW Kap THHBI MUPa; y MEHUSI OOBSICHITH 00HEKTHI
U TPOLECCH OKPY KAIOMIEH ACUCTBUTEIBHOCTH — MPHUPOJHON, COIMAIbHOM, KYJbTYpPHOH,
TEXHUY €CKOH Cp €/Ibl, UCTIONIb3Y S JUISL 3TOTO XMMUY €CKU € 3HAHUS;

1. npuoOpereHre 00y YAIONIMMUCS OTIBITA Pa3HOOOP a3HOM JIes TeHHO CTH, NO3HAHUS U
CaMOTIO3HAHUS; KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEM), MMEIO X
YHUBEpCAIbHOE 3HAUEHHE JJs Pa3UYHBIX BHIOB JEATEIbHOCTU: D eIICHUs
npoOsieM, TPUHATHA pELICHMH, MOMCKA, aHaam3a M 00pabOTKU HMH(OpPMaIuH,
KOMMY HUKaTHBHBIX ~ HaBBIKOB,  HABBIKOB  HM3MEPEHHH,  COTPYIHUYECTBA,
0e3o0macHOro 0OpalleHusl C BELIECTBAMHU B TIOBCE/IHEBHOM K M3HU.

2.MecTo y4eGHOrO npeAMeTa B y4eOGHOM IIaHe

B yueOHOM maHe XUMMS HaXOAMUTCS B pasjerne ¢enepaqbHOr0 KOMIOHEHTA U SIBJISETCS
o0s13aTenbHBIM 15 n3y ueHust. Ha u3yyenue npenmera otBoautcs: B 8 kiacce — 68 yacos (2 yaca
B HECNIO); B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

3.006uas xapaKkre pucTUKa yue 0HOro mpeaMeTa

OcobeHHocTn  cofepkaHusi OOyYEeHHs] XUMHU B  OCHOBHOM IIKOJE OOy CIIOBJICHBI
crieriu KON XMMH U KaK Hay KW U IMOCTaBJICHHBIMU 3aadaMu. OCHOBHBIMH TIp O0JIEMaMH XUMU U
ABIIAIOTCS M3YYEHHUE COCTaBA M CTPOEHHUS BEILIECTB, 3aBUCHMOCTH HX CBOMCTB OT CTPOEHWUS,
MOJTy YEHUE BEIIECTB C 33 aHHbIMU CBOWCTBAMH, U CCIIEAOBAHUE 3aKOHO MEP HOCTEH XUMHUYECK UX
peaKImii ¥ My Ted yIIp aBJICHUSI UM B LIEJIAX MOJTy YeHUsI BEILIECTB, MaTep MaJIOB, YHEP THH.

[Ipennaraemoe nocodue Mo XMMUU PacKpbIBAET BKJIAJ y4EOHOTO IpeaMeTa B JOCTIKEHUE
1eneil 0CHOBHOTO 0011ero oOpa3oBaHUsl M OMpeEeNsieT BaKHEHIINE Cojep KaTelbHble JTUHUU

Tp eIMeTa :
®  «BEMIECTBO» — 3HAHUE O COCTaBE M CTP OCHUH BEIIECTB, HX CBOMCTBAX M OMOJIOT NIECKOM
3HAYEH UM,
* «XUMMYECKas peaklusi» — 3HAaHWE O IMPEBPALCHUSIX OJHUX BEIIECTB B JPYyTHE,
y CTIOBUSIX TP OTEKAHUSI TAKUX TP €BP allleHUH U CTIOCO0aX yIIp aBJICHUS P CaKIIUSI M,
* «IPUMEHEHHE BEIIECTB» — 3HAHHWE M OMBIT OE30TaCHOr0 OOpaIleHUs] C BEIIECTBaMH,

Marep uajJaMHu U Ip Ollec cCaMu, HE0O XOAUMBIMU B OBITY M Ha TP OM3BOJICTBE;
®  «I3BIK XUMUM» — OIEP UP OBAHUE CUCTEMOM BAKHEHIIUX XUMUUECKUX 0 HATHIA, 3HAHUE

XM MHY ECKOM HO MEHKJIATY PbI, T.€. UX Ha3BaHUs (B TOM YMCJIE€ U TP UBUAIbHBIE), BJIaJICHUE

XUMUYECKOH CUMBOJIMKOW (XMMHUYECKUMH (OpMyJIaMd W ypaBHEHUSIMH), a TaKXKe

Tp aBUJIA TIep €Boj1a MH(OP MAI[HH C €CTECTBEHHOTO S13bIKa Ha SI3BIK XUMUH U 00p aTHO.

[TockonbKy OCHOBHBIE COJIEpIKaTeIbHBIE JIMHUU IIKOJIBHOTO Kypca XAMHUHM TECHO
nep emieTeHel. B mp orpamMe copeprkanue np €ACTaBIeHO HE IO JIMHUAM, a IO pa3JeliaM.

3HAYUTEIIbHOE MECTO B COJAEPKaHUU Ky pCa OTBOJIUTCI XMMHUYECKOMY 3KcnepuMeHTy. OH
Mo3BOJISIET CHOpMUPOBATH Yy YYAIIUXCS CHEIHATBHBIC TPEIMETHbIE YMEHHS pPadoTarh C
XMMUYECKMMH BELICCTBAMHM, BBINOJHATh MPOCThIE XAMHYECKME OIBITHI, HAYUYUThb MX
0e30MacHOMY M SKOJOTHYECKH TpaMOTHOMY OOpallleHMI0 C BellecTBaMd B OBITY U Ha
TP OM3BOJICTBE.



[IpaxTrueckue paboThl CrpyIIUP OBAHbBI B OJIOKHM — XUMHY €CKHE TP AKTUKY MBI, KOTOp b€
CIIy KaT HE TOJbKO CPEICTBOM 3aKpEIUICHWS YMEHWI M HABBIKOB, HO M KOHTPOJISI KayecTBa HX
copmupoBanHocTH. [Io cBoeMy yCMOTpEHHIO, a TaKKe MCXOJsl, U3 BO3MOXKHOCTEH IIKOJIBHOTO
KaOMHEeTa XUMHH, YUUTEIb MOXXET M3MEHHUTh M CTPYKTypy HpEICTaBJIEHHOIO B IIpOTpaMme
IIP AKTUKY Ma.

3.00mue yueOHbIe YMeHUs, HABBIKH U CIIOCOOBI 1eATe b HOCTH

B pesynbTare ocBOeHMs COJAEp)KaHUS OCHOBHOTO 0OIIero oOpa3oBaHWs ydaluiics
MOy Ya€T BO3MOXKHOCTh COBEPILEHCTBOBATb MU PAacCHIUPUTh KPYT OOLIMX Y4EeOHbIX YMEHHH,
HAaBBIKOB M CIIOCOOOB JAesTenbHOCTU. OBJlaieHue OO0LMMU yMEHUSIMU, HaBbIKAMH, CIOCOOamMu
JEeSTeIbHOCTH KaK CyIECTBEHHBIMH 3J1EMEHTaMH KYJIbTYpPbI SBJISIETCS HEOOXOJAMMBIM Yy CIIOBUEM
Pa3BUTHS U COIMAI M3AIIUHU IITKOJIEHUKOB.

B cootBerctBun ¢ ®enepanbHbIM TOCYAapCTBEHHBIM 00pa3oBaTelbHBIM CTaHap TOM
OCHOBHOT'O 00IIero oOpa3oBaHHs ydyaluecs JOJDKHBI OBJIJETh TAaKMMH II03HABATEIbHBIMHU
y4eOHBIMU e CTBUSIMH, KaK yMeHHe (pOpMyJIHpoBaTh MpOOJIEMy M THUIOTE3Yy, CTaBUTh LETH H
3a/1aud, CTPOUTH IUIAHBl JOCTWKEHUs Ieliell M pelleHHs MOCTaBICHHBIX 3a/ad, IpOBOJIUTH
OKCHEPUMEHT M Ha €ro OCHOBE [IelaTh BBIBOJBI M yMO3AaKJIIOYCHHUS, MpPEACTaBIATh HX U
OTCTAaMBaTh CBOIO TOYKY 3peHus. Kpome Toro, ywammecs JOJDKHBI OBJAJETh IPHUEMaMHU,
CBSI3aHHBIMU C OTpeJeNieHUeM MOHATUM: OrpaHWYMBaTh MX, OMHUCHIBATh, XapaKTEpU30BaTh M
cpaBuuBarh. CrenoBaTeIbHO, NPU U3YyUYEHUH XMMHU B OCHOBHOM IIIKOJIC YYalIHecs OJIKHBI
OBJI/IETh Y4YEOHBIMU JIEHCTBUSIMU, TO3BOJISIONMMUA WM JIOCTHYb JIMYHOCTHBIX, TP EIMETHBIX U
MeTatnp eIMETHBIX 00p a30BaTeIbHBIX Pe3yJIbTaToB.OCOOCHHOCTH COMIEp KaHUs 00y UYeHHs XUMHUU
B OCHOBHOM 1IKOJIe 00y CJIOBJIEHBI CTIEIM(PUKON XUMUM KaK Hay KU W MMOCTaBJICHHBIMHU 3a/1a4 aMU.
OCHOBHBIMH TIpOOJEMaMU XUMUM SIBISIOTCS M3YYEHHME COCTaBa W CTPOCHHS BEIECTB,
3aBUCUMOCTM  HUX  CBOWCTB OT  CTPOEHHs, IOJyuYy€HHE  BEUIeCTB C  3aJaHHbIMU
CBOICTBaMH, M CCIEOBAaHME 3aKOHOMEP HOCTE XMMHUYECKUX PEaKlUii ¥ My Tel y Ip aBJICHUS] UMU
B LIEJISIX MTOJTy YEH M BELIECTB, MaTep HajoB, SHEP THML.

JIMYHOCTHBIMHU Ppe3yJIbTATAMHM HU3yUYCHUS MpenMeTa «XuMHs» B 8§ Kilacce SBISIOTCS
Clie/ly I0LIHMe Y MEHUS :

® 0CO3HAaBaTh EAMHCTBO U IIEJIOCTHOCTh OKPYJKAIOIIEr0 MHUpPa, BO3MOXKHOCTH €ro

MO3HABAEMOCTH ¥ 00'BSICHIMOCTHY Ha OCHOBE JIO CTHIKEHHI HAy KU,
® [IOCTENEHHO BBHICTpauMBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33pPEHHE:  OCO3HABaTh
NOTpeOHOCTh M TOTOBHOCTh K CamMo0Opa3oBaHMIO, B TOM 4YHCIE€ M B paMKax
CaMO CTOSITEIBHOM 1€ TeThb HOCT U BHE IIIKOJIBI;
® OICHUBATh JKU3HEHHBIE CHTYallMM C TOYKHU 3peHHs Oe30macHoro obpasza XHU3HH U
COXpaHEHMUs 3710P OBbSI;
® OLEHUBATh SKOJOTHUYECK M pUCK B3aMMOO THOIIEHU I YeIOBEKA U TP Up OJbI.
® (opmHpoOBaTH SKOJIOTMYECKOE MBIIUICHUE: YMEHHE OLICHUBATH CBOIO JEATENHHOCTh U
HOCTY IIKM P YTHX JIFOJIEH C TOUKU 3pEHHUs COXpaHEHUSI OKpPYKAIOLIEH CpeJibl - rap aHTa
KM3HU 1 OJIaromnoiry uus Jiroiel Ha 3emiie.
MeTanpeaMeTHbIMU pe3yJbTaTaMU H3YYEHHS Kypca «XHMHs» SBIsieTcs (hopMupOBaHHE
Yy HUBEp CaJIbHBIX y 4eOHBIX AericTBuil (Y'Y [).
Pecyiamuenvie YVII:

® CaMOCTOSITENIbHO OOHApyXMBaThb U (POPMyJIHPOBATh YUEOHYIO NpoOsieMy, OIpenensiTh

1ENb Y 4eOHOM JesI TeNbHOCTH;
® BBIBUraTh BECHU peIIeHUs NpoOIeMbl, OCO3HABATh KOHEUHBIN pe3yIbTaT, BHIOUPaTh
13 TP €JUI0’KEHHBI X M UCKaTh CAMOCTOSITENILHO CpEACTBA JOCT XKEHUS 11€JIH;

® COCTaBJISATh (MHIWB Uy AIbHO WK B TPy MIIE) IUIAH P €IIEHUs 1P 00JIEMBI ;

e paborag N0 IUIAaHy, CBEPATb CBOM JEHUCTBUS C LENbIO U, NPH HEOOXOIMMOCTH,
UCIPaBJIATH OMMOKH CAMOCTOSITENTBHO ;

® B JMAIOTe C yUUTEIEM COBEPIIEHCTBOBATH CAMOCTOSTEIbHO BbIpaOOTaHHbIE KpUTEpP U1
OLICHKH.




Ilo3nasamenvhvie YVJI:
® aHATM3UpPOBaTh, CpPaBHHMBATh, KJIACCUPUIMPOBATh W 0000mAaTh (GakTbl WU SIBJICHUS.
BbIsSBASTS 1P UMUHBI U CIIEACTBUS TP OCTBIX SIBJICHHH.
® OCYIIECTBJISTh CpaBHEHHUE, KJaccH( MKallMio, CAMOCTOSATENbHO BbIOMpasi OCHOBAHUS U
KpUTEp UM U1 Y Ka3aHHBIX JIOT MIECK U X OTIep alvif;
® CTPOUTH JIOTMYECKOE pAacCy’KAECHHE, BKJIIOUAIOIIEE YCTAHOBJIEHUE IIPp MM HHO-
CIIEZICTBEHHBIX CBS3EH.
® CO3JaBaThb CXEMATUUECKUE MOJIENIU C BBIJACICHUEM CYILIECTBEHHBIX XapaKTepHUCTHK
00BEKTA.
® COCTaBJISITh TE3UCHI, pa3INYHbIE BU/bI ITAHOB (TIP OCTHIX, CIIOKHBIX U T.I1.).
® npeoOpa3oBbBaTh HHOOPMAIMIO M3 OJHOTO BUJIA B IpyTOil (TabIMIly B TEKCT U IIp.).
® yMeThb OMNpEeNensiTh BO3MOXHBIE MCTOUHUKH HEOOXOJUMBIX CBEIEHHMH, IpOHU3BOAUTH
MOUCK MH(OP Ml Y, aHATH3UP OBATh U OLIEHUBATH €& JT0CTOBEP HOCTD.
Kowvmynuxkamusnvie YV/I:
CamocTosiTeIbHO OpraHU30BbIBaTh yueOHOE B3aUMOJEHCTBHE B Tpy e (OmpeaeisaTh oOume
LU, PaclpeNeNATh P OJIK, TOTOBap UBATHCS JPYT C IPYTOM U T.JI.).
IInannpyemMblie pe3yJibTarbl 0CBOEHHUS y4eOHOIO mpeamMeTa
JlesiTenbHOCTh  00pa30BaTENbHOTO yUpeXKICHHS OO0mero oOpa3oBaHus B OOYYEHHH XUMHU
JNObKHa OBITh HampaBjeHa Ha JOCTIKEHHE OO0y4YarollMMUCS —ClIeAy IOUMX JIUYHOCTHBIX
pe3yJibTaToB:

1. B IEHHOCTHO-OpPMEHTAIMOHHO M cdepe - 4y BCTBO I'OPAOCTH 33 P OCCHHCKY 0 XUMHUY ECKY O
HayKy, TyMaHU3M, OTHOIIEHHWE K TpyHdy, LeJeyCTpEeMICHHOCTh, CaMOKOHTPOJIb H
CaMOOIIEHK ;

2. B TpYyAOBOIi chepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEMIIei 00p a30BaTebHOM
TP aeKTOp UM;

3) B Mo3HaBATENbHOW (KOTHUTHBHOW, MHTEIUICKTY ATbHOW) cepe —MOTHUBAIIUS yUCHUS, Y MCHUE
yTpaBJsATh CBOEH MO3HABATENbHOM /1€ TE€NbHOCTBIO.

MeTanpeaMe THBIMH Pe3yJbTAaTaMM OCBOCHHS BBITY CKHUKAMH OCHOBHOM IIKOJIBI TP OI'P aMMBbI
0 XMUMHUH SIBJISTFOTCA :

1. BnameHMe YHUBEPCAIbHBIMU E€CTECTBEHHO-HAYYHBIMH CIOCOOAMH  J€STEIbHOCTH:
HaONIOJIeHNEe,  M3MEpEeHHe, OKCIEPUMEHT, Y4eOHOe  WHCCIeJ0BaHUE; P UMEHEHU e
OCHOBHBIX METOJIOB MO3HAHUS (CHUCTEMHO-WH(OPMAIIMOHHBIM aHAI M3, MOJIEJHP OBAHHE)
JUIS U3y YeHUsI P a3JIMYHBIX CTOP OH OKPY JKaIOIIel 1eICTBUTENbHOCTU;

2. WCIOJB30BAHME YHMBEPCAJIBHBIX CIIOCOOOB JEATEILHOCTH IO pEHIeHHI0 MpolieM Hu
OCHOBHBIX UHT €JUIEKTY aJIb HbIX oriep aruii: U CTIOJIb30BaHNE OCHOBHBIX
MHTEI KTy alTbHBIX oTiep aiyii: ¢op My TUp OBaHWE TUIIO T€3, aHATU3 U CHHTE3, CpaBHEHHUE,
0000IIIeH e, CHCTeMaTH3allus, BBISIBICHUE IPUIHMHHO-CICCTBEHHBIX CBS3€H, IOUCK
AHAJIOTOB;
yMEHHE T'eHep Up OBATh UJIEH U OMp IENSTh CPeICTBA, HE0O X0 TMMBbIE JJISl UX P ealn3aliy;
4. yMeHue OTpeAeisITh UETH M 3aJaydl JAeATelIbHOCTH, BBIOMpATh CPEACTBA pealn3alluu

LN ¥ P UMEHSATh UX Ha TP aKTHKE;

5. WCHOJIb30BAaHUE Pa3JIMUHbIX HICTOYHUKOB JJIS MOy YEHUSI XMMHYECKON WH(Op Maru.

b

4. Conep:xaHue OCHOBHOIO 0011ero 00pa3oBaHus 1Mo xumMuu 8-9 kiracepl

Pazoen 1. Ocnosnvie nonamusa xumuu (YypoeHs AmoMHO-MOJ1eKYIAPHBIX NPEOCMa 61eHUIL)
[Ipenver xumuu. MeToapl TMO3HAHHMA B XUMUHM: HAOIOJEHUE, SKCIIEP UMEHT, H3MEp CHHE.
Hcrounnku XxuMU4YecKo it HHPOp MaIMU: XUMUY ecKas JiuTep arypa, UHrep Her.

Uucteie BemecTBa U cMecu. Ounctka BemiectB. IIpocTeie U cnoxHble BemectBa. Metambl U
HEMETAIbl. XHMMHUYECKUHM OSJEMEHT, aToM, MOJIeKyJa. 3HaKd XUMHYECKUX DJIEMEHTOB.
Xummueckas  ¢opmyna. BaneHTHOocTh  xuMH4Yeckux sieMeHToB. CocraBieHue GopMy



OMHapHBIX COCJMHEHHWI IO BAJICHTHOCTH aTOMOB XHMHYECKHX JIIEMEHTOB M OTIpE/eeHHE
BaJICHTHO CTU aTOMOB XMMHUUYECK M X 3JIEMEHTOB 110 (pOop My J1aM OUHAP HBIX COE JIH €H M.
OtHocurenpHas artomHas Macca. OTHocuTenbHas MoJEKylsgpHas Macca. MaccoBas g0
XMMHY ECKOT'O AJIEMEHTA B CI0KHOM BeuectBe. KonnuectBo BemectBa. M onb. MonsipHas macca
1 MOJISIp HbI! 00BEM.

OuznyecKkre ABICHUS U XMMHYECKHUE peakiuu. [I[pu3Haku U yCclnoBHs NP OTEKaHUs] XUMUYECK X
peakuuii. 3aKOH COXpaHEHHMs MAacChl BEIIECTB IMPH XUMHYECKUX peakiusiX. XUMUYECKHE
ypaBHerus. KoapuimeHTs B ypaBHEHHAX XHMHYECCKUX PEaKIU KaK OTHOIICHHS KOJIUYECTB
BEIIECTB, BCTYTAOIIMX M OOpa3yIONMXCs B pe3yJjbTaTe XUMHUYECKOW peakimu. [Ipocreimme
pacueTsl 0 y p aBHEHUSIM XUMHUYE CKU X P €aKIU .

OcHOBHBIE KJacChl HEOPTAHMYECKMX coeAuHeHud. HoMmeHknarypa HEOpraHM4eCKHX BEIIECTB.
Kucnopoa. Boznyx. I'openne. Oxcunpl. Okcuapl MeTaIoB U HemeTawioB. Bonmopoa. Bona.
Oumncrka Bonbl. Adpaims BoJbl. B3anMozelicTBre BOJIBI ¢ OKCHAAaMU METAJIOB M HEMETALIOB.
KucnoTsl, kiaccudukaims U CBOMCTBA: B3aUMOJICHCTBUE C MeTalIaMU, OKCHIaMU METaJIJIOB.
OcHoBanms, kjaccudukauuss W CBOMCTBA: B3aMMOJEHCTBUE C OKCHUIAMU HEMETaLIOB,
kucnotaM. AmdotepHocts. KucinotHo-ocHoBHeie uHAHMKaropbl. Conu. CpeaHue coyu.
B3aumopeiicTBue coneil ¢ Merawiamu, KucIoTamu, Iienoyamu. CBs3b MEXAY OCHOBHBIMU
KJIacCaMHM HEOp FaHUYE€CKU X CO €I HEH M.

[IepBoHauanbHBIE MPEACTABICHUS O €CTECTBEHHBIX CceMeicTBax (TpyInmax) XHUMHUYECKHX
3JIEMEHTOB: I11€JI0YHbIE METAJUIbl, TAJIOT € HBI.

Pazoen 2. Ilepuoouueckuil 3aKoOH u nepuUOOUUECKAA CUCMEMA XUMUUECKUX ITIEMEHMO 6
JI.U.Menoeneeea. Cmpoenue 6eujecmea.

[lepuonnueckuii  3akoH.  VcTtopus  OTKpBITHA  NEpHUOJMYECKOrO 3aKOHA.  3HAauEHHE
TIep MOJIMIECKOT0 3aKOHA ISl Pa3BUTHUS HAY KU.

[lepuonnyeckast cucTeMa Kak €CTECTBEHHOHAy4YHas KiacCU(UKalus XWMUYECKUX 3JI€MEHTOB.
Tabnuunas ¢Qopma mnpeacraBieHus Kiaccu]MKAlUM XUMHUYECKUX 3neMeHTOB. CTpyKTypa
Tabmupl «[lepuoandeckas cuctema xumudeckux anemeHToB JI. 1. M enneneeBa». Ousuy eckuit
CMBICJI TIOPSIIKOBOTO (aTOMHOT0) HOMEpa, HOMepa Nepuoja U HoMepa Ipy sl (I 2JIEMEHTOB
A-rpymm).

Ctpoenue aroma: siapo W OdIeKIpoHHas oOonouka. CocTaB aTOMHBIX SAE€pP: NPOTOHBI U
HeWTpoHbl. M3o0Tomel. 3apsa aroMHOro sJpa, MaccoBOE€ YHUCIO M OTHOCHUTEIbHAs aTOMHas
Macca. DJIeKTpOoHHass 00070Yka aTomMa. OJIEKTPOHHBIE CIIOM arOMOB JJIEMEHTOB MalbIX
Tep MO/I0B.

XuUMuuecKasi CBsi3b. DJEKTP OOTP UIATENIbHOCTh aTOMOB. KoBarieHTHAs HENOJsipHAsI U MOJISIp Hast
cBs13b. MloHHas cBs3b. Bal€eHTHOCTB, CTENEHb OKUCIICHUS, 3ap 511 MOHA.

Pazoen 3. Muozoobpazue xumuueckux peakyuil.

Knaccud ukamuss XUMUUECKUX pEaKIMil: peakliMu COCTUHEHUs, Pa3JIOXKEHHs, 3aMelleHUs,
oOMeHa, IK30TEp MUYECKHE, IHJ0TEP MUY ECKHE, OKH CJIUT €JIbHO-BOCCTAHOBUTENbHBI €,
HEOOp aTUMBbIE,00p aTHMBIE.

CKopoCTh XMMUY €CKUX p €akMil. DaKkTOP bl, BIUSIOIIME HA CKOP OCTh XUMUUYECKUX P CaKLIU .
PactBopbl. DnekTponuTHdeckas AUCCOLMAlMSA. DJIEKTPOJIUTHI U HEANEKTp oauThl. KaTrnonsl u
aHnoHbl. /ucconpanys coyiel, KUCIOT M OCHOBAHWM B BOJHBIX pacTBOpax. Peaklmu HMOHHOTO
oOMeHa B pacTBOP ax MEKTP OJTUTOB.

Pazoen 4. Muozooopaszue eeujec me.

EcrectBeHHblE CceMelCTBA XMMHUYECKHMX OJJIEMEHTOB METAIOB U HemeTawioB. OOmias
XapakTepHUCTHKa HEMETAJIOB Ha OCHOBE UX TMOJIOKEHUS B MEPHUOAMYECKON CHUCTEME.
3aKOHOMEPHOCTH H3MEHEHUS (PM3MYECKUX U XUMHYECKHX CBONCTB HEMETANIOB — MPOCTHIX
BEIIECTB, UX BOJIOPOJIHBIX COEUHEHU N, BBICIINX OKCHJIOB M KM CIIOP O/ICOJIEp KA X KUCIOT Ha
TIp IMEp € DJIEMEHTOB BTOPOT'0 U TP ETHETO MEP HOJIOB.

OOmas XapakTepUCTHKAa METAIJIOB HAa OCHOBE HX TMOJOXKEHUS B TIEPHUOJUYECKOUM CHUCTEME.
3aKOHOMEPHOCTH WM3MEHEHUs (PM3MYECKUX W XUMHUYECKHX CBOHCTB METANIOB — TP OCTBIX
BEIIECTB, UX OKCUJIOB U T'MIPOKCUIOB Ha MPHUMEPE AJIEMEHTOB BTOPOTO U TPETHErO MEPHOA0B.



AwmdortepHble coenuHeHust amoMuHMA. OOImAs xapakTepUCTHKA JKele3a, €ro OKCHUIOB U
TUJIP OKCUJIOB.
Pazoen 5. Ikcnepumenmanvnan xumus
JleMOHCTPAaUMOHHBIN U J1a60paTOPHBIl 3KkcnepuMeHT. 1. [Ipumeps! ¢pusnueckux sBiaeHU. 2.
[Iprmep bl XUMUYECKUX pEaKIIUM C SIPKO BBIP KEHHBIMU M3y 4YaeMbIMHU Np M3HaKamu. 3. Peakimu
COCTMHEH M, P a3JIOKEeHUs, 3aMelleHuss, oOMeHa. 4. Peakimu, WUTIOCTpUpYyIOIIUE CBOMCTBA U
B3aUMOCBSI3U OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEIMHEHUI. 5. ONbITHI, WUIIOCTPUPY IOLIHE
3aKOHOMEPHOCTM  M3MEHEHMs  CBOWCTB  WIEJOYHBIX  METAUIOB U TaJOT€HOB. 6.
OmbITBL, WUIIOCTPUPYIOINME  3aKOHOMEPHOCTM  M3MEHEHHS  CBOMCTB  THAPOKCHIOB U
KHUCJIOP OACOAEP JKAIMX KHUCIOT NIEMEHTOB OJHOro nepuoja. 7. Ilpumepbl oKuCIuTENIbHO-
BOCCTAaHOBUTEIbHBIX p eakIMil.8.Dak TOp bl, BAUAIOLINE HA CKOP OCTh XUMUYECKUX P €aKIIUH.
O.Ilpumepbr dHIO- U HK30TepMmiyeckux peakuuil. 10. CpaBHeHHE 3JEKTp ONp OBOTHOCTH
pPacTBOPOB AJIEKTPOJIUTOB M HEIJIEKTpoiauToB. 11. Peaknmum moHHOTO OoOMeHa. 12. OmBITHI,
WUTIOCTP UpY fo1iHe (PU3HMYEecK ue M XUMUUECK M€ CBOMCTBA M3y YaeMBbIX BEILIECTB.
IpakTuueckne padorel 8 kiacc 1. IlpaBwna TexHuku O€30MAaCHOCTH TPH padboTe B
xuMudeckoM kabuHeTte. Ilpuembl oOpamienus ¢ jga0oparopHbIM — O0OpY/JIOBAaHUEM U
HarpeBarelibHpIMU Npubopamu. 2. [IpuroropiieHne pacTBopa caxapa M pacyeT ero MaccoBOH
JIOJI B pacTBOpe
4. Y cnoBUs TEUECHUS] XMMHY ECKUX P €aKIM MEXKITYy pacTBOP aMH 3JIEKTP OJIMTOB /10 KOHIIA.
5. Pentenue akcriep MMEHTATIbHBI X 3371 a4.
IIpakTnueckune pad6orpL9 kaace 1. OcyliecTBiieHHE LENOYKH XUMUYECKUX IpEBpaLICHUN. 2.
[Tonydenne u cBoiicTBa coelMHEHUN MeTauloB. 3. PerieHue sKcHepUMEHTAIbHBIX 3ajad Ha
pacro3HaBaHUE U TOJIy YEHUE COCIUHEHUN METAUIOB. . PellleHne 3KCnep UMEHTalIbHBIX 337a4 110
teme «[loarpymma kucnopoza». 5. Ilomyyenue, coOup aHue U pacro3 HaBaHHe ra3oB.
PacueTHble 3agaum. | .BeluucneHne OTHOCHTENBHOM MOJIEKYJISIPHOM M MOJISIDHOM MAacChl
BEIIECTBA M0 €ro XMMUUeckoi (¢opmyie. 2. Pacuer MaccoBOM J0JIM XMMHYECKOIO 3JIEMEHTa B
coenrHeHuu. 3. PacueT MaccoBOM J0JIM pacTBOPEHHOIO BELIECTBA B pacTBope. 4. Beruncnenus
[0 XMMHMYECKUM ypaBHEHUSIM MacChl WIM KOJIMYECTBA BEIECTBA OJHOTO M3 YYACTBY IOIIMX WU
MOJTy YAIOIIMXCS B PEAaKUUMHM COCOMHCHUM II0 W3BECTHOM Macce WIM KOJIHMYECTBY BELIECTBA
JIPyTOrO COEINHEHHS.

OCHOBHOE COJIEPKAHUE
8 kiace
BBenenue
[Ipenmer xumun. MeToapl MO3HAHUS B XUMHUU: HAOMIOJCHHE, SKCIIEP UMEHT, MOJIEN Up OBAHHE.
WUcrounuku xumuyueckod uHGOpMAIUKM, €€ TMOJIy4YeHHE, aHajlu3 U MPEACTaBJIECHHE €ro
pesynbTaroB. [ToHATHE O XUMHYECKOM 31eMeHTe U (opMax ero CyIlecTBOBaHHA: CBOOOTHBIX
aromax, NPOCTBIX M CIOXKHBIX BeuiecrBax. [lpeBpaimenus BemectB. OTIM4ue XUMHYECKHX
peakiuii OT (pU3NUECK UX sABJICHUI. Ponb XuMuM B )KU3HH yenoBeka. Xemodwius u xeMopoous.
Kparkue cBeneHuss W3 HCTOpUM BO3HUKHOBCHHMS M Pa3sBUTUS XAMUM. Poib OTE€4eCTBEHHBIX
YUEHBIX B CTAHOBJICHUM XUMHYECKOI Hay kU — paboTtsl M. B. JlomonocoBa, A.M. by tieposa, /.
N. MenneneeBa. XuMHu4ecKasi CUMBOJIMKA. 3HAKU XUMHUYECKUX 3JIEMEHTOB U P OUCXO JKACHHE UX
Ha3BaHMU. Xummudeckue (opmyibl. Munekcel n ko3 duumentsl. OTHOCUTENbHBIE aTOMHAs U
MOJIeKyJIsipHasg Maccel. [IpoBeneHne pacdyeToB MAacCOBOM JONM XHMMHUUYECKOTO DIIEMEHTa B
BeIeCTBE Ha OcHOBe ero Qopmyubl. [lepuoamdeckas cucreMa XuMudecKkux snemenros J[. 1.
MenneneeBa, ee CIpyKIypa: Maible M OOJIbIIME TMEPHUOJIbI, TPyMIbl U HOATPY IIIbI.
[lepuoanueckast cucteMa Kak CIpaBOYHOE MOCOOHE JUIs MOTYYEHHS CBEICHUH O XMMUYECKHMX
JJIEMEHTaX.
Jemoncrpannu. 1. Moaenu (map ocrepxHeBble U CTio ap Ta—Dbpurieba) p a3IndHbIX NP OCTHIX U
CJIO’KHBI X BEIL[ECTB.
2. Komnekuusl CTEKJISIHHOM XMMMYECKOH nocy ipl. 3. Kosiekus mMaTep uajgoB U U3JEIUM U3 HUX
Ha OCHOBE almoMuHus. 4. BzanmozeiicTBue Mpamopa ¢ KHUCIOTOM M MOMYTHEHHME W3BECTKOBOM
BO/IbL.



Tema 1. ATOMBI XUMHY€CKHX 3JIeMEHTOB

ATOMBI KaK (popMa CyIIECTBOBAHUSI XMMHUYECKUX 1eMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOECHUU
aromoB. Jloka3atenbcTBa CIOXKHOCTH cTpoeHus: aromoB. OmbiThl Pesepdopna. Ilnanerapnas
MOJIENIb CTP OEHUS aTo Ma.

CocTtaB aTOMHBIX siiep: TP OTOHBI, HEUTpOHBL. OTHOCHUTENBHAS aTOMHas Macca. B3aumocBs3b
TOHSI THH « TP OTOH», «HEHUTP OH», «OTHOCHUTEIIbHAs aTOMHAS Macca».

W3meHeHue yuciaa Ip OTOHOB B s/ipe aToMa — 00pa30BaHM € HOBBIX XU MHYECKUX 3J1EMEHTOB.
W3meHeHue uymcia HEWTpOHOB B siape aroMa — oOpasoBanue u3otonoB. CoBpeMeHHOe
OTIp €JIeTICHN € IO HATHSA «XMMHY ECKUI ArieMeHT». V30TomnbI KaK pa3HOBHUAHOCTH aTOMOB OJIHOTO
XMMHY €CKOT'0 3JIEMEHTA.

Onexktponbl. CTpOEHHE DIEKTPOHHBIX YPOBHEM AaTrOMOB XHMHUYECKHUX DJIIEMEHTOB MAaJbIX
niepnooB. [IoHsATHE O 3aBep IIIEHHO M 3JIEKTP OHHOM Y P OBHE.

[lepuonndeckas cuctema xumudeckux snementoB J[. M. MeHneneeBa u cTpoeHHe aTOMOB —
(bu3nyUecKu it CMBICI TIOP 1IKOBOI'O HOMEpa AJIEMEHTa, HOMep a TPy IIbl, HOMepa Mep HoJia.
W3meHeHnue uyumcia 53J€KTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XdMHYECKOTro
aneMeHTa — 00pa30BaHUE MOJOXKHUTEIbHBIX M OTPHUIATEIbHBIX HOHOB. M OHBI, 00pa30BaHHbIE
aTOMaMM METAJUIOB M HeMeTasioB. [IpMuMHbI M3MEHEHHsT MeTAUIMYECKUX U HeMETall MuecK UX
CBOWCTB B mepuojax u rpymmax. O6pa3oBanue OuHApHBIX coenuHeHnd. [lonsaTne 06 MOHHOM
cBs3u. CxeMbl 00pa30BaHUSI HOHHO M CBSI3H.

B3aumoneiicTBHE aTOMOB 371€MEHTOB-HEMETAJUIOB MEXAYy cO00i — 00pa3oBaHUE JBY XaTOMHBIX
MOJIEKYJT MPOCThIX BeulecTB. KoBajeHTHas HeNojsipHas XUMMYECKas CBsI3b. OJIEKTPOHHBIE U
CTpYKTypHbIE (opMyJibl. B3aumozelicTBue aTOMOB HEMETAJIIOB MEXAYy co00i — oOpa3oBaHue
OMHAp HBIX COEMHEHU I HEMETAIJIOB. DJIEKTP OOTp MLIATENbHOCTh. KoBalileHTHast moJisipHas CBS3b.
[TonsTHE O BaJIEHTHOCTH KAaK CBOMCTBE aTOMOB 00p a30BhIBAaTh KOBAJICHTHBIE XMMHUY €CKHE CBSA3H.
CocraBnenue popMy1 OMHAPHBIX COENUHEHUM TI0 BaJIeHTHO CTH. HaxokneHne BaJIGHTHOCTH TIO

(hopmyie OMHAP HOTO COCIMHEHHUS.

B3aumoneiicTBHE aTOMOB METAJIOB MEXIY C000i — 00pa3oBaHNe METaINueCKUX Kp UCTAIIOB.
[ToHsATHE O METAININYECKON CBSA3H.

JdeMoHncTpamuu. Mojienu aToMOB ~ XMMHYECKUX dneMeHToB. [lepuomuueckas cuctema
xumud eckux anementoB J[. M. MenneneeBa (pasnauussle (opmbl). M3roroBiieHne mopenei
MOJIEKYJI OMHApHBIX coeqMHEHHI. M3TOoTOBIEHHE MOIENY, WUTIOCTPUPYIOMEeH CBOWCTBA
METaJlI 1Y€ CKOH CBSI3H.

IpakTuyeckne padornl 1. IlpaBmma TexHWKHM O€30macHOCTH TpU paboTe B XUMHUYECKOM
kabunete. Ilpuembl oOpamieHust ¢ 1abopaTopHBIM 000OpYIOBAaHHMEM W HarpeBareIbHBIMU
Ip KOO aMH.

KonTpoabnasi padora 1 1o Teme: « ATOMBI XMMHUYECKHUX AJIEMEHTOB »

Tema 2 IlpocTble BeliecTBa

[Tonoxenue MeTanioB U HeMeTalIoB B [lepnonnueckoil cuctemMe XuMu4d €CKUX 3JIEMEHTOB

. .M enneneeBa. BaxxHe e mp ocThle BENIECTBA — METAIbl (KEJ €30, alt0o MUHUM, KaJIbIIU M,
MarHui, Hatpui, Kanuif). OOume ¢usuueckue CBOHCTBA METAIOB. BakHeifiue mpocTsie
BEIIECTBA- HEMETALTBI, 00pa30BaHHBIE aTOMaMU KHUCIIOpOJIa, BOJOPOJa, a30Ta, cephl, hocdopa,
yTiiep 0/1a. M 0J1eKy JIbI 1P OCTHIX BELIEC TB-HEMET AJNIOB — BOJOP 0/1a, KUCIIOP 013,

a3orta, rajoreHoB. OTHOcHTENbHas MoJieKyJsipHasi macca. CriocoOHOCTh aTOMOB XMMHYECKMX
SJIEMEHTOB K OOpa30BaHMIO HECKOJBKHX MPOCTBIX BEUIECTB — AJIOTPOMUS. AJUIOTp OIHBIC
Moudukamuu kuciaopona, ¢ocdopa, oigoBa. Merammuueckue M HEMETAIMYECKUE CBOMCTBA
TP OCTBIX BeecTB. OTHO CUTEIBHOCTD 3TOTO IO HATHS.

Yucno Asoraapo. KomumuectBo BemectBa. Monb. MonspHas Macca. MossipHbeli 00beM
ra3oo0pa3HeIx BemiecTs. KpaTHele e1MHUIIBI U3MEp €HUsI KOJIMYECTBA BEILECTBA — MUWUIMMOJb U
KWIOMOJIb, MWUIMMOJSIpDHAas! M KWIOMOJSIDHAas MacChl BELIECTBA, MWUIMMOJSIDHBIA U
KWIOMOJISIp HbI 00beMBbI Ia3000p a3HBIX BEIECTB.

PacueTsl ¢ MCTIOIB30BaHUEM O HSITHH «KOJIMY ECTBO BEIIECTBA», « MOJISIPHAsl MAacCca», «MOJISIP HbIN
00BEM razoB», «9MCII0 ABOTAIP 0».



Jemoncrpannu. O3HakoMIIeHHE C KOJUIeKnMed MmeTauioB. O3HaKOMIEHHE C KOJUIEK LMeH
HEMETAJIJIOB.

KonTpoabnas padora 2 no teme: « [Ipoctbie BemnecTBa»

Tema 3. CoegnHe HUsI XMMHUYECKHUX 3JIeMEHTOB

Crenenp okucieHusi. CpaBHEHHE CTENEHU OKUCIEHUs M BaJeHTHOCTH. OmpeneneHue CTeNeHu
OKHUCJICHUsI JJIEMEHTOB B OuHapHbIX coequHeHusx. CocraBienue ¢GopMya OHUHAPHBIX
COEIMHEH U, 00 CII0CO0 X Ha3BaHUH.

bunapHBle CcOoeqMHEHHS METAUIOB W HEMETAIJIOB: OKCHIBI, XIOPHUIBI, CyJbQUIBI U TIp.
CocraBnenue ux popmyi. buHapHble coeMHEHNs HEMETAJIOB: OKCU/IbI, JIETy Yue BOAOD OJHbIE
COCOMHEHHUsI, UX COCTaB M Ha3BaHusd. [IpencraBurenu OKCHIOB: BOJAQA, YIJVIEKUCIBIM Tras,
HeralmieHas u3BecTb. IIpencraBuTenu JIeTyd4uX BOJOPOJHBIX COEAMHEHHMM: XIOpOBOJOPOA M
aMMHaK.

OcHoBaHMs, WX COCTaB M Ha3BaHus. PacTBopuMocTh OCHOBaHMW B Boje. lIpeacraBurenu
IIEI0YeHi: TUIP OKCUABI HATPUS, Kalus U Kanblws. [loHsaTre 00 MHAMKATOpax M KadeCTBEHHBIX
p €aKLMsX.

Kucnotsl, ux cocraB m Ha3Banusa. Knaccuduxamms kucnot. [IpeacraBurenu KuciaoT: cepHas,
consiHasi, a3orHad. [lowsatne o mkane kuciaotHoctd (wkana pH). M3meHnenue oxpacku
WHJIYK aTop OB.

Coiu Kak Tp OU3BOJIHBIE KUCIIOT M OCHOBAHUM, UX COCTaB W Ha3BaHUsA. PacTBOpUMOCTH coJieil B
Boje. [IpencraBurenu comneii: xopu HaTp ust, Kap OoHat u pocdat KanbIus.

AMop QHBIE ¥ Kp UCTAIITMYE CKUE BEIIECTBA.

M exxMoeKy Jisip Hble B3auMOAEHCTBUS. T HITbl Kp UCTAJUIMY €CKUX P €LIETOK. 3aBUCUMOCTh CBOWCTB
BEILIECTB OT THUIIOB KP UCTAJUINY ECKU X P €LIETOK.

Yuctelie BemecTBa U cMecH. [IpumMepsl KUIKUX, TBEPIBIX U ra3000pa3zHbix cMmeceil. CBoiicTBa
YUCTBIX BeulecTB U cMmeceid. Mx coctaB. MaccoBas u oObeMHas OO KOMIIOHEHTa CMECH.
Pacuersl, cBsi3aHHbIE C UCMIOJIB30BAHUEM TOHATHUS «IOJISI».

Jemoncrpaunu. OOpa3ibl OKCUIOB, KUCIOT, OCHOBAHUM U colieil. M oJenu KpUCTAIITMYECK KX
peueToK XIopuaa Hatpus, anmasa, okcuaa yrieponaa (IV). KucnotHo- menoyssie MHIUKATOP bl,
W3MEHEHUE MX OKPAacKu B Pa3/IMYHBIX Cpelax. Y HUBEPCAIbHBIM MHIUKATOP M U3MEHEHHE €ro
OKpacku B pa3ianuHbix cpenax. [llkana pH.

Jlabopatopubie omnbITbl. O3HakomiieHHe co cBoiicTBamu ammuaka. Omnpenenenne pH
pacTBOpOB KHCIOTHI, 1eaouu U Bojbl. Onpenenenue pH jmMoHHOrO M s16J104HOTO COKOB Ha
cpese mwioaoB. O3HAKOMIIEHUE € KOJUIEKIMEN coneil. O3HaKOMIIEHHE C KOJUJIEK IMEH BEIIECTB C
pPa3HbIM THUIIOM KPUCTAUIMYECKOM pemerku. I3roroBiaeHue Moaenedl KpHUCTALUIMYECK MX
pewerok. O3HaKOMIIEHUE C 00pa3LoM rop HOW MOp O/IbI.

IIpakTuyeckue padorbl 2. [IpuroroBiieHMe pacTBOpa caxapa M pacyeT ero MacCoBOM JI0OJU B
pactBope

Tema 4. U3MmeHeHHs, IPOMCXOsILIIUE C BellleCTBAMU

[loHsiTHE SIBJIEHMIA, CBA3AHHBIX C N3MEHEHUSIMH, TP OMCXOISAIIMMHU C BEL]ECTBOM.

SIBneHus, CBSI3aHHBIE C M3MEHEHHMEM KPHUCTAUIMYECKOTO CTPOEHUs BEIIECTBA IPU MOCTOSHHOM
ero cocraBe, — (uznueckue spieHUs. DuU3NUECKHE SBICHUS B XAMUM: JIUCTHIUISALNA,
Kp UCTAJIJIM3alus, BbIap UBAHHE U BO3TOHKA BEILECTB, (UIHTP OBAHUE U LIEHTP Uy T'Up OBAHUE.
SBneHMs, CBSI3aHHBIE C U3MEHEHHEM COCTaBa BEUIECTBA, — XMMHUYECKHe peakimu. [Ipu3Haku u
Y CIIOBHS TP OTEKAHUSI XM MUY €CKU X p €aK1Iuil. B bIjieneHue TemioTsl U CBeTa — P eakIuu rop eHUsl.
[TonsiTHe 00 3K30 - 1 3HI0TEP MUUECKU X P CAKIIHSA X.

3aKOH COXpaHEHUS MAacChl BEHIECTB. XUMUYECKHE YPABHEHUs. 3HAU€HHE WHIEKCOB U
ko3¢ pumenToB. CocTaBieHNE Y paBHEHHH XUMUUECKUX P CaKIH .

PacueTsl 1o XuMHU4eCKUM y paBHEHUSM. Perienne 3a1a4 Ha HAXOK IEHHUE KOJIMY €CTBA, MacChl MIIU
o0BbeMa Mp o1y KTa p €aklMK Mo KOJIMYECTBY, Macce WM 00beMy HMCXOJTHOrO BeuiectBa. Pacuersl ¢
UCIIOJIb30BAaHUEM MOHATHS «JOJsA», KOIJa MCXOJHOE BEIIECTBO J@HO B BHIE pacTsopa C
33JJaHHOM MacCCOBOM J0JIE pPacTBOPEHHOIO BEUIECTBA WM COAEPIKUT OIP CICIEHHY 0 JOJII0
IIp UIMECE 1.



Peakipn paznoxxenus. IlpencraBienne O CKOpPOCTH XMMHYECKHMX peakiuil. Kartamuzatopsl.
®epmenTtsl. Peakmn coeqmuenus. Karanutuueckue U HeKaTaliUTHY €CKUE P €Ak, OOp aTUMbI e
1 Heo Op aTumbl e peakimu. Peakiiuu 3amenieHust. Ps1 ak THBHOCTH METaIIOB, €0 UCIIOIb30BaHUE
JUISL TIp OTHO3HMP OBAHMS BO3MOXKHOCTH TMPOTEKAHUS PEAKI[UHA MEXKJYy METallaMHU M KHUCIOTaMHU,
peaKIuii BRITECHEHUSI OAHUX METAIOB U3 PAaCTBOPOB HX COJICH IpyTruMH MeTamamu. Peakimn
oOMeHa. Peakimu HelTpanmuzanuu. Y CIOBUS TpPOTEKaHHWs peakluii oOMeHa B pacTBOpax o
KOHIIA.

TwIel XMMUYECKUX peakui Ha NPpUMEpPE CBOWCTB BOJBL. Peakius pasiokeHus — 3IIEKTpP OJIN3
BOJbI. Peakiyy coenvHeHus: — B3aMMOJEHCTBHE BOJBI C OKCHUJIaMHM METAJJIOB U HEMETAJLIOB.
VY cnoBue B3auMO/1€i CTBUSL OKCHJIOB METANIOB U HEMETAIOB € BOJOU. [IoHsATHE «THIp OKCHIBI».
Peakimn 3amerieHuss — B3aMMOICHCTBHE BOABI ¢ MeTauiaMH. Peaknmm oOMeHa — THAPOJIH3
BEIIIECTB.

Jemoncrpanumn. [Ipuvep bl Gpuzrdeckux sBJICHUI: a) IU1aBjicHMe MapaduHa; 0) BO3TOHKA HO/IA
unu OEH30MHOM KHCIIOTHI; B) PAacTBOPEHME OKpalIeHHBIX cosieil; ) auddysus Iy HHUCTBIX
BEIIECTB C TOpAIIEH JaMIIOYKHU HakanuBaHus. [IpuMepbl XMMUYECKHUX SIBJICHUM: a) TOpEHUE
MarHusi, ¢ochopa; 0) B3auMoeiiCTBHE COJITHOM KHCIOTHI C MpPamMOpOM WIH MeJOM; B)
nosyuenue ruapokcuga menu (II); r) pacTtBopeHue moyYeHHOro rUApOKCHAA B KUCIOTAX; 1)
B3aumozeiictBue okcuga Meau (II) ¢ cepHOM KMCIOTOW NpHU HArpEBAHWMM; €) Pa3JIOKEHHUE
Iep MaHraHaTa KaJlvs; %) pa3aoKeHHe Mep OKCHaa

BOJIOPOJIa C TIOMOIIbIO JMOKCHAA MapTaHIla W Karajna3dbl KapTodens Wid MOPKOBH; 3)
B3aUMOJICHCTBH E Pa30aBICHHBIX KM CIOT C METAJUTAMH.

IIpakTyeckune padorsl 3. [I[pU3HAKK XUMHYECKUX P €AKIIHH.

KounTtpoabnas pa6ora 3 o teme: «/3MeHeHus, P OUCXOISIIME C BEIl€CTBAMI»

Tema 5. PactBopenne. PactBopbl. CBOMCT Ba pacTBO POB 3J1€KTPOJIUTOB

PactBopenue kak Qusuko-xumuueckuil npouecc. [lonsaTre o ruaparax u KpucTauior Uap aTax.
PactBopumocts. KpuBbie pacTBOpUMOCTH Kak MOJIENIb 3aBUCHUMOCTH PAaCTBOPMMOCTH TBEP ABIX
BEILIECTB OT Temieparypbl. HachllleHHble, HEHACBIUIEHHbIE U TI1€pECBIILEHHBIE PacTBOPHI.
3HaueHUE PaCTBOP OB ISl TIP UP OJIBI U CETTbCKOTO XO35HCTRA.

[TonsiTHEe 00 37EKTP OJUTUIECKON JTUCCOIMAIMHU. DJIEKTP OJIUTHI W HEMIEKTP OJIUTHI. M eXaHu3 M
JUCCOLIMALIMI AJIEKTP OJIMTOB C PAa3jU4YHbIM XapakTepoMm CBs3U. CTENeHb 3JIEKTP OJUTUYECKO I
muccomanyu. CUIbHbBIE U Cl1ad ble SJIEKTP OJTUTHI.

OCHOBHBIC TIOJIOKCHHUSI TEOPHUU JJICKTP OJIMTUUECKON aucconuanu. M oHHBIE ypaBHEHUS
peakiuil. Peakniym o6 MeHa, Uiy ye 10 KOHIa.

Krnaccud ukarys HOHOB ¥ UX CBOWCTBA.

Kucnotel, ux xnaccubpukamms. Juccormarms KHUCIOT M HMX CBOWMCTBA B CBETE TEOpHUH
AJEKTP OJIMTUYECKOM  Auccouuanui. MOJEKyJIsipHble W HOHHBIE YPAaBHEHWs P eEaKIUil.
B3aumopeiicTBUE KHUCIOT C MeTANIaMU. DJIEKTPOXMMHUYECKUN P Hanp s KEHUH MeTaljIoB.
BzanmopelicTBHE KUCIOT ¢ OKCHIAAMU METAIOB. B3auMOJEHCTBUE KUCIOT C OCHOBAHUSIMA —
peakiysi HeWTpam3anui. B3anMomeicTBHE KHUCIOT C CONAMH. Vcrmonb30BaHWE TaOJUIBI
PacTBOP UMOCTH JJIs1 Xap aKTEp UCTUKH XMMHUY €CKUX CBOWCTB KM CIIOT.

OcHoBanus, ux kinaccudukaiwms. Juccoruanyss OCHOBAaHMM M MX CBOMCTBA B CBETE TEOpHUHU
AIEKTP OJINTUYECKO M Juccoumanvu. B3anMopeiicTBHe OCHOBaHMM € coyisiMu. Mcnonb3oBaHue
TaONMUIBI  PAaCTBOPUMOCTH I XapaKTePUCTUKHM  XUMHUUYECKUX CBOMCTB  OCHOBaHHU.
B3anmopa elicTBHE 1IENIOYEN ¢ OKCHUaMU HEMETAIIIIOB.

Conmn, uUX AHUCCOTMAIMS M CBOMCTBA B CBETE TEOPHU DJICKTPOJUTUYCCKOW JTHCCOIHMAIH.
B3anmopeiicTBue conieli ¢ MeTalaMu, OCOOCHHOCTH ATHX peakinuil. BzaumopelictBue comeit ¢
consimu. Mcmonb3oBanne TabIUIBI PAcCTBOPUMOCTH Uil Xap aKTep UCTUKU XMMHYECK UX CBOHCTB
CoJIei.

O06o0menne cBeneHn it 00 OKCUTAX, UX Ki1accu( KAy ¥ CBOHCTBAX.

l'enernueckue psAAbl MeTaula M HeMeTala. ['eHeTmueckas CBsI3b MEXAy Kiaccamu
HEOPTaHUYECKHX BEIIECTB.

OKHUCITUTETHHO-BOCC TAHOB UTENIHHBIC P €aKIIHH.



Omnpenenenue cTeneHeil OKHUCICHUS UL 2JIEMEHTOB, 00pa3yIOMMX BEIIECTBA Pa3HBIX KIIACCOB.
Peakipin noHHOTO OOMEHA W OKHCIHTEIIbHO-BOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTETh |
BOCCTAaHOBUTENb, OKHUCIEHHME M BOCCTaHOBJIEHHME. COCTaBJIEHHE YPAaBHEHUI OKHUCINUTEIbHO-
BOCCTaHOBHTEIbHBIX P €AKIIM I METOJIOM JIEKTP OHHOTO OanaHca.
CBoiicTBa TPOCTHIX BEHIECTB — METAUIOB M HEMETAJIOB, KHUCIOT W COJieH B CBETE
OKHUCIIUT €JIbHO-BOCCTAHOBUTEbHBI X P €aKI[UI.
Jemoncrpanunu. B3zanmoseiictBie pacTBOpoB XopHaa HaTpusi U HUTpara cepedpa. [Tonyyenue
HEPacTBOP UMOI'0 THJIPOKCUIA U B3aMMOJEHMCTBHE €ro ¢ KUCIOTaMu. B3anMoaeicTBre KUCIOT ¢
OCHOBaHMAMH. B3anmMmoaeNlcTBHE KHUCIOT C OKCHIAMH METAUIOB. B3auMoaelcTBHE KUCIOT C
MeTaiaMy. B3auMOJEeNCTBUE KHUCIOT C COJsIMU. B3aumozelicTBUE WIEN0YEe C KHCIOTaMMU.
B3anmopeiicTBue menoded ¢ OKCHIAMU HEMETAIOB. B3auMOJEHCTBHE IIENOYEN C COJIAMH.
[Tonyyenne u CBOWCTBA HEPaCTBOPHUMBIX OCHOBaHH. B3ammojeiicTBHE 0CHOBHBIX OKCHIOB C
KHACIOTAMHA. B3auMoJeICTBUE OCHOBHBIX OKCHIOB C BOJOW. B3aumomelcTBUE KHCIOTHBIX
OKCHJIOB C IIEN0Y aMH.
IIpakTuueckne padoTbl 4. YCIOBUS TEUCHHS XHUMHUUYECKUX PEAKIMA MEKIY PacTBOpaMu
3JIEKTP OJIUTOB IO KOHIIA.
5. Pelienne skcnep MMEHTAJIb HBI X 33]1a4.
HroroBasi koHTpoJIbHasI padoTa 32 Kypc XUuMHUHM 8 Ki1acca

IIpeaMeTHBIMH pe3yabTaTaMHM HW3yUYEHHs MpeaMmera «XHUMHUs» SBJISIOTCS  CIEMy IoIue
Y MEHHUSL:
Tema: «BBegenue B xumuio. Ilpeamer xumun»

BbrlIry cKHUK Hay 4ynTCS:

» PackpbiBaTh  CMBICI OCHOBHBIX TIOHATHH: BEMIECTBO, XUMHYECCKUHA  SJICMEHT,
OTHOCHUTEJIbHAsA aTOMHAasi U MOJIEKY JIAp Hasl MacChl;

» Ha3bIBaTh XUMHUYECK M 3JIC MEHTHI;

» BBIYHCIIATH OTHOCHTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKKe
MacCOBY 10 JIOJIF0 XMMUY €CKOI'0 3J€MEHTa B COCIMHEHHUS X JUIsl OLIEHKU M X MPaKTUUECKO 1
3HAYUMOCTH;

» coOJIro1aTh TpaBWiia TEXHUKH O €3011aCHOCTH TP ¥ TP OBEICH M1 HAOJIFOICHUI | OITHI TOB

BpiITy CKHHK MOy YUT BO3MOKHOCTh HAY YUTHCS:

» OIpeNensiTh POJb Pa3TNIHBIX BEIIECTB B P UP OJI¢ ¥ TS XHHUK €;

» XapakTepH30BaTh METOJbI XUMHUUYECKO i Hay KU (HAOJII0 ICHUE, Cp aBHE HUE, 3K CIICp UMCHT,
M3MEpP EHUE) U UX POJIb B MO3HAHUU TP P OJIbI

Tema: «<ATOMBI XUMHYECKHUX 3JIEMEHTOB»
BbrlIry cKHUK Hay 4ynTCS:

» PackpbiBaTh CMBICII OCHOBHBIX TIOHATHH: aTOM, U30TOIBI, XWMHUYECKas CBs3b,
AJIEKTP OOTP ULIATENILHOCTD ;
OObsACHATh (PU3MUECKMI CMBICT MOPSJIKOBOIO HOMEpa 3JIEMEHTAa, HOMEpa TIpyIibl,
HOMEpa NMepHUo/Ia;
COCTaBJISITh CXEMbI CTPOEHMS arOMOB MeEpBbIX 20 3JIEMEHTOB MEpHUOAMYECKOUM CHCTEMBI
J. .M enneneeBa;
pa3nuyarh BUIBI XUMHYECKOW CBS3H: MOHHY 0, KOBAJICHTHY IO TOJISPHy 10, KOBAJICHTHY IO
HEMOJISIPHY FO U METAJIJINY €CKY 10
n300pakaTh HIIEKTP OHHO-UOHHBIE (DOPMYJIBI BEIIECTB, OOpAa30BAHHBIX XHUMHYECK UIMH
CBSI3SIMH Pa3HOTO BHIA.

BplITy CKHHK MOy YUT BO3MOKHOCTh HAY YUTHCS:

» OCO3HaBaTh 3HAYCHHE TEOPETHMYCCKUX 3HAHUU JUIS TPAKTUUECKOM JIESITEIIbHOCTH
YeJI0BEeKa;

» ONHCHIBATh M3YYCHHBIE OOBEKTHI KaK CHCTEMBI, TIP M EHSIS JIOTHKY CHCTEMHOT'O aHaN3a

Tema: «IlpocTbie BelecrBa»

BprlIy CKHUK Hay 4HTCS:

YV V Y V¥V



>

>

KJIaCCUPUIMPOBAaTh XUMHUUYECKHE JIIEMEHThl Ha METaUlbl, HEMETaUlbl, HHEpTHbIE
AJIEMEHTHI (ra3bl) AJIs OCO3HAHUS BaKHOCTH Y IIOP sI0YEHHOCTH Hay YHbIX 3HAHUI;
BBIYUCIISITh KOJIMYECTBO BELIECTBA, 00BbEM WIH MacCy M0 KOJIMYECTBY BEILECTBA;

BI)Il'Iy CKHHK II0JTY YUT BO3MOKHOCTDb HAy UHUTHCA:

>

>

pa3BHUBaTh KOMMY HUKATUBHY IO KOMIIETE HTHO CTh, HCTIONIBb3Ys CPEJCTBA y CTHOM U
MMChMEHHO i KOMMY HUKAIlMU TIPU paboTe ¢ TEKCTaMu y YeOHHMKA U TOTIOJTH UTENThHO i
JIUTEp aTy p OM, CIIp aBOYHBIMHU TAOJIM 1A MH;

P OSIBJIITH TOTOBHOCTh K y BKEHUIO MHO M TOUKH 3p €HUs NP U 00CY KIEHUU P €3y JIbTaTOB
BBITIOJTHEHHOM P a0oThI

Tema: «CoequHeHUsI XMMHYeCKHUX 3JIe MEHTOB»
BbrlIry cKHUK Hay 4ynTCS:

>
>

OIIP €AEIATH CTETIEHb OKHMCIICHHS YJIEMEHTA B COSIMHEHUSA X;
ONpENENsATh NPHUHAMIECKHOCTh BELIECTB K OIPENEIEHHOMY KJIacCy HEOpPTaHWYECKMX
BEIIECTB;

pa3nuyare OSKCIEPUMEHTAIbHO KHCIOTHI M INEIOYH, TONb3YsACh WHIUKATOPaMH;
OCO3HaBaTh HEOOXOAMMOCTb COOMIOAECHHS Mep O€30MacHOCTH Npu OOpalleHuu C
KHCJIOTaMH U LIETI0YaMHU.

BBISIBJIITH 3aBUCHMOCTB CBOMCTB BELIECTB OT CTPOCHUS MX KPHUCTALIMYECKUX P CIIETOK:
HOHHBIX, aTOMHBIX, MOJIEKY JISIp HBIX, METAJLII MYECK UX;

IIP UTOTOBJIATH PACTBOP bI € OIIP €IEIEHHO I MACCOBOM JI0J1€H P aCTBOP EHHOI'O BEIECTBA;
COCTaBJIATh (OPMYJIbl HEOPTaHMYECKUX COEIMHEHMHM IO CTENEHSAM OKHCIEeHUs
AJIEMEHTOB, a TaKXe 3apsJaM HOHOB, YKa3aHHbIM B TaOJHLE PacTBOPHUMOCTH KHCIIOT,
OCHOBAHUI 1 COJIEH;

BLIHy CKHHK II0JIY YUT BO3MOKHOCTDb HAy UHUTHCA:

>

HCIIOJIb30BAaTh IIp I/IO6p CTCHHBIC 3HAHWA U Y MCHUA B IIP AKTHYECKO 1 JACATCIBbHOCTH 1
IOBCEIH €EBHOM JKM3HU JIJISI NP UTrOTOBJICHUS pPaCTBOP OB 3aJIaHHOM KO HOCHTP alli U.

Tema: «MI3MeHe HUS, IPOUCXOASIIIHE C BEllle CTBAMM»
BbIny CKHUK Hay YUTCS:

>

>
>
>

IIp UBOAUTH TP UMEP bl XM MUYE CKU X ITP OLIECCOB B P UP OJIE;
n300p aKaTh Cy ITHOCTh XWMHY €CKUX P €aKI[Mi C TIOMO IO XUMHUYECKUX Y P aBHEHHH ;
OOBSICHATH Pa3JIMUHbIE CIIOCOOBI Ki1acCUPUKAUU XUMHUYECK UX P €aKIHIA;

P OBOJIUTh XMMUYECK M€ OTBITBI U 9K CIIEP UMEHTHI U OOBSICHATH UX P €3y JIbTAThI;

BI:IHy CKHHUK II0JIY YUT BO3MO’KHOCTb HAy UYHUTHCA:

>
>

IIOHUMATh P OJIb XUMHYCCK U X IIP OLECCOB, TP OTCKAIOMINX B IIP UP OAC;
I'pPaMOTHO 06p alaTbCia C BCIICCTBAMU B HOBCG,Z[HGBHOIZ KU3HH.

Tem: «PacrBopenne. PactBopbl. CBONCTBa pacTBOPOB 31¢KTPOJIHTOB»
BplIy CKHUK Hay 4HTCS:

>

YV V

pacKpbIBaTh CMBICT OCHOBHBIX TOHSTHUH: PAacTBOPHI, 3JEKTPOJIUT W HEIJICKTP OJIHT,
AIIEKTP OJIUTUYECKAsT TUCCOLMAIMSA; OKHCIUTEIh M BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTaHOBJICHUC

OOBSICHATH CYITHOCTh P €aKIMii HOHHOTO OOMEHa;

KJTacCU(pUIMp OBaTh OKCHJIBI K1 OCHOBAHHMS TI0 CBOMCTBAM, KHCIIOTHI ¥ COJIH TI0 COCTaRBY ;
COCTaBJISITh YPABHEHHUS AJIEKTP OJIMTUUECKON JUCCOLMAIMU KHUCIOT, IIEIOYeid, COJIeH;
MOJIHBIE W COKpAaméHHbIE WMOHHBIE YPAaBHEHUS peakiuii OOMEHa; ypaBHEHUS
OKHCITUAT €JTb HO-BOCCTaHOBUTENbHBI X P €aKII 1,

COCTaBJISITh YPaBHEHUSI peEaKLMii, COOTBETCTBY IOIIMX IOCIIEI0BATEIIbHOCTH («LIETIOYKE»)
TP €Bp ALIECHU i HEOP TAHUY €CKUX BEIIIECTB P a3JIMYHBIX KJIACCOB;

Ha3bIBaTh OOIME XMMHYECKHUE CBOMCTBA, XapaKTEpHBIC I KaXKIAOTO U3 KJIACCOB
HEOpTaHWYECKUX BEIIECTB: KUCIOT, OCHOBaHU, CONEH;

NIPUBOJUTH  NPHUMEPBHl  pEaKUWi, MNOATBEPKIAIOLIIMX  XMUMMYECKHE  CBOWCTBA
HEOp raHUY€ CKU X BEILIECTB: OKCH OB, KUCIIOT, OCHOBAHUM U COJIEI;



» COCTaBIIATh OKUCIHMTENbHO-BOCCTAHOBUTEIbHBIN OanaHC (sl M3YYEHHBIX PEaKIHii) I1o
TP €/UTOKEHHBIM CXEMaM PEaKI[Ud U OIp eAeNATh BEIIECTBO-OKUCIUTEIb U BEIIECTBO-
BOCCTaHOBUTENH B OKHCIIUT €1bHO-BOCCTAHOBUT €JIbHBIX P €aKIIUSIX;

» TPOBOJUTH JTAOOPaTOPHBIE OTBITHI, MO TBEP KIAOIINE XUMHUIECK € CBOMCTBA OCHOBHBIX
KJIACCOB HEOP raHWY ECKU X BEIIIECTB;

BbrImy CKHUK MOJTY YUT BO3MOXXHOCTh HAY YUTHCS

» COCTaBJIATh MOJICKYJIAPHBIC U TIOJIHbIC MOHHBIC yPaBHEHHUS 1O COKPAIIEHHBIM WO HHBIM
yp aBHEHUSIM;

» TPUBOAUTH NPHUMEPBI P €AKIM, MTOITBEP KIAIONIUX CY IIIECTBOBAHNE B3aUMOCBSI3H MEKITY
OCHOBHBIMU KJIaCCaMU HEOp raHMY€E CKU X BEILECTB;

» WCIOJH30BaTh MPHOOP ETEHHBIC KITFOYEBBIC KOMITETEHTHO CTH TIP Y BHITIOJTHCH UH
WCCTIEIOBATENIbCKUX TP OCKTOB TI0 U3y YEHHIO CBOMCTB, CTIOCOOOB TOJTY YCHHUS U
pacro3HaBaHus BEIIECTB;

» BBISBJEITH CyIIECTBOBAaHHME TEHETHMUYECKOW B3aUMOCBSI3M MEXKIy BEIIECTBAMU B PSIy:
TP OCTOE BEIIECTBO — OKCHJI — THAP OKCUJT — COJIb;

9 kaacc

Beenenue. O0mas XapakTe pUCTHKA XUMHYECKUX JIEMEHTOB H XMMHMYe CKUX pe aKIuii
Iepuoguueckuii 3axkon u Ilepmoamueckass cucrema xummyeckux j3jgemenros JI. H.
MemnpaeJieeBa

XapakTepuCTHKa 3JIEMEHTa MO €ro mnoyuoxeHutro B Ilepuognueckoil cucTeMe XUMHUYECKHUX
anemeHToB JI. . M enneneeBa. CBOMCTBA OKCHIOB, KHCJIOT, O CHOBAHUIN U COJIEH B CBETE TEOp UM
AJIEKTP OJTUTUUECKO M JTUC COIMAIIMN W OKUCIIC HUSI-BOCCT @HOBJIC HUSL.

[TonssTne o mepexomHbIX d3MeMeHTax. AMOoTepHOCTh. ['eHeTHdecKuil psJ IepeXoaHOro
3JIeMEHTA.

[Tepuoanuecknii 3akoH u [lepuoanueckas cucteMa xumud eckux 3nemeHtoB /. 1. M enneneeBa.
XumMH4yecKas opTraHu3alusl KUBOW M HEKHMBOUM MpUP 0Jbl. XUMHUUECK UM COCTaB sapa, MaHTUU U
3eMHOM KOpbl. XHMHUYECKHUE DJIIEMEHTHl B KJETKaxX JKMBBIX OpraHM3MoB. Makpo- u
MHKD O3JIEMEHTHI.

O0oOmeHne cBeeHUH O XUMHYECKUX peakimsaX. Knaccud ukanuss XUMHYECKUX PeaKIMid 10
pa3IMYHBIM TMPH3HAKAM: «YHCIO U COCTaB pPEarupyIoOmMX U OOpa3yIOIIUXCS BEIIECTB»,
«TCIUIOBOM 3 eKT», «HampaBliCHHE», «H3MCHCHHE CTENICHEH OKHUCICHHS DJIEMEHTOB,
00p a3y IOIUX pearupyrolye BEImecTBa», «(a3a», «UCIOIb30BaHUE Katamm3aTopa». [loHATHE O
CKOpOCTH XMMHYEeCKON peakuuu. DakTopbl, BIUSIONIME HAa CKOPOCTh XUMHUUYECKUX P eaKIMil.
Karanuzatopsl u karanu3. MTHruObutop bl. AHTHOKCUIAHTHI.

Jemoncrpannu. Paznuunsie popmbl Tabmuipl [I. .M enneneeBa. Mosienu aroMoB 3J€MEHTOB
1—-ro mnepuomoB. Monenb CTpOeHHsT 3e€MHOro mapa (rmomepedHbld paszpes3). 3aBUCHMOCTb
CKOPOCTH XMMHYECKOM peakluuu OT IPHUPOJbl Pearupy IOIMUX BELECTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM peakIMd OT KOHIEHTpAlluM pPearupyronmx BeEIIeCTB. 3aBUCHUMOCTh CKOPOCTH
XUMHY €CKOW peakluy OT IUIOIIAAM CONPHUKOCHOBEHMS PearupyIolMX BEIECTB («KHILSLIHN
CIOI»).

JlaGopaTopubie onbIThl 1. [lonydyeHne rumpokcuna MUHKAa U UCCIIEIOBAaHUE €ro CBOWCTB. 2.
MopenupoBanne mnoctpoeHus llepuoguueckoil CHCTEMBI XMMHYECKMX 3JI€MEHTOB [l
N M enneneesa

JlnarnocTuyeckasi KOHTPoJIbHasi paboTa

Tema 1. MeTanuabl

[Tonoxenne meramioB B Ilepuoauueckoil cucreme xumudeckux snementos JI. M. M enzaeneena.
M etamindeckass KpHUCTAUIMYECKash peEIIeTKa W MeTauIMdeckas XuMudeckas cBsA3b. OOrime
¢u3nueckne cBoiictBa MeTauioB. CIUIaBbl, UX CBOICTBA M 3HaYeHHE. XMUMHYECKHE CBOICTBa
METAJJIOB KaK BOCCTAHOBUTEIIEH, a TaKKe B CBETE MX IOJIOKEHUS B AJIEKTP OXUMHUUYECKOM P Sy
Harp sS>KeHU M METaJUIOB.

Koppo3ust MeraiuioB U crocoOsl 60pb0ObI ¢ Heill. Meramsl B mpupoje. O0mme crnocoObl ux
TIOJTY YECHHUSI.



O0mas xapakTepuCTHKAa IIET0YHBIX MeTaLI10B. M etaibl B npupoze. OOmme crocoObl nx
nonyyenusi. Ctpoenue atomoB. lllenmouHble MeTauibl — NpPOCThIE BellecTBa. Baxueimme
COEIMHEHHUSI MIETOYHbIX METaJIOB —OKCHIAbI, THAPOKCUABI W COJH (XIOPHIbI, KapOOHATHI,
cynb(darel, HUTPAThI), UX CBOWCTBA WM MPHUMEHEHHE B HAPOJHOM Xo3siicTBe. KanwuiiHbie
y 100p eHusl.

OO0mas xapakrepucTuka 3j1eMeHTOB riiaBHoi nmoarpynnsl II rpynnbl. CTpoeHre aTtoMoB.
[llenoyHO3eMeNbHBIE ~ METANIBl —  M[POCThle  BellecTBa. BaxHelnue  coeqUHEHUS
IIEJI0YHO3EMEIbHBIX METAUIOB — OKCHABI, THAPOKCHIBI M COJM (XJIOpUAbI, KapOOHAThI,
HUTpaThl, cyJibdartel, pocharbr), X CBOMCTBA M TP UMCHEHHE B HAP OJTHOM XO3SHCTBE.
Anomunnii. Ctpoenre atroma, (QU3MYECKHe W XMMHYECKHE CBOMCTBA MPOCTOTO BEIECTBA.
CoenuHeHust amlOMUHUSL — OKCHJ] U THIP OKCHA, UX aM(poTepHbIN XapakTep. Baxueimue conu
amooMuHus. [IpUMeHe e aTlOMUHUS U €T0 CO €I HEH M.

Kenezo. Cipoenne aroma, (Qu3uuecke W XUMUYECKHE CBOWCTBA TMPOCTOTO BEIECTBA.
I'enernueckue psanel Fe2+ u Fe3+. Baxuelmme conu skene3a. 3HaueHHE XKele3a U €ro
COCIMHEH UM JI TP UP OJIbI ¥ HAP OJTHOT'O XO3SCTBA.

Jemoncrpannu. OOpa3ipl HIETOYHBIX U IIETOYHO3EMENbHBIX MeTauioB. OOpasibl CIIaBOB.
B3aumopeiicTBUe pacTBOpOB KUCIOT U coiel ¢ MeTaiiaMu. [lonyyenne rup okcuaa antoMAHUA
U HCCIENOBAaHWE €ro CBOWCTB. B3amMonelcTBue kene3a ¢ ConssHOM Kucnotoi. Ilomyuenue
ruap okcunoB skene3a (II) u (III) u n3yyeHre ux cBOMCTB.

IIpakTnuyeckne padorbl. 1. OcyluecTBieHME LENOYKM XAMUYECKUX IIpEBpalLEHUil. 2.
[Tonydenne u cBoiicTBa COeIMHEHMN MeTauloB. 3. PemieHue sKcIepUMEHTAIbHBIX 3ajad Ha
pacro3HaBaHue U 0Ty YEeHHE CO €I HEH Ul METaJlIOB.

KonTpoabnas padora Nel mo teme : M eTayuisi»

Tema 3. HemeTanasl

OOmas xapakTepUCTHKAa HEMETalJIOB: MoJjiokeHue B llepuoauueckoil cucteMe XHMUYECKHUX
anemeHToB [. .M enneneeBa,

0COOCHHOCTH CTPOCHHMS aTOMOB, JIEKTP 00Tp UraTesbHOCTh (D0) Kak Mepa «HeMe TaJUINd HOCT»,
pan 20. Kpucramnmueckoe CTpOEHHME HEMETAUIOB — IMPOCTBIX BEIIECTB. AJIIOTPOIUA.
du3nueckre CBOKWCTBA HEMETAIIIOB. OTHOCUTENBLHOCTD MO HATUN « METAILI» U « HEMETAILIT».
Boaopoa. [Tonoxenne Bomopona B Ilepuoguueckoil cucreMe xumudecKux sieMeHtoB /[ U.
MenneneeBa. CTpoeHre atomMa U MOJIeKyJibl. DU3MYECKHe U XMMHUYECKHUE CBOWMCTBA BOJOP O/,
€ro IoJly YeHUe U Mp MMe HE HUE.

Boaa. Ctpoenne monekyibl. Bogopoanas xumudeckasi cBsizb. DU3WYECKHME CBOICTBA BOJBI.
AHoManuu cBOWCTB BoAbl. I'mapoduibHeie 1 runp opoOHbIe BeliecTBa. XMMHUYECKHUE CBONCTBA
Bonbl. KpyroBopor Bombl B mpupoxae. Bomooumctka. Asparms Boabl. beiToBBIE (QUIBTPHIL
M unep anbHble BOABL. JIMCTUILIMP OBaHHAs BOAA, €€ MOy YEHH € U [P UMEH EHH €.

Oo0mas xapakrtepucTuka rajaoreHoB. CtpoeHue aromoB. [IpocTele BellecTtBa U OCHOBHBIE
COeNIMHEHMsI TAJIOTEHOB, WX CBOMcTBA. KpaTkue cBeneHus o xiope, Opome, prope u wojue.
[IpuMeHeH e TaTOTe HOB M UX COEIMHEHU U B HAp OJHOM XO3SMCTBE.

Cepa. Ctpoenne aroma, aJuIOTpOMHUS, CBOWMCTBA M MpUMEHEHHE POMOUYECKOil cepbl. OKCUIIBI
cepol (IV) u (VI), ux momnydenue, cBoicTBa W mpuMmeHeHue. CepHasi KUCIOTa M €€ COJU, UX
IIp IMEHEHHE B HAp OJTHOM X03sHcTBE. [Ip OM3BOICTBO CepHOM KUCIIO THI.

A3zot. CTpoeHre aToMa W MOJIEKYJbl, CBOMCTBAa NPOCTOrO BeEHIECTBA. A MMHaK, CTPOECHHE,
CBOMCTBa, MoJyueHHe W npumeHeHue. Coiau aMMOHUsSI, UX CBOMCTBA U MpuMeHeHue. OKCHIbI
azora (II) m (IV). A3oTHas KucioTa, €€ CBOMCTBa M IpuMeHeHue. HuTparel U HUTPWUTHI,
np 0bJIeMa UX COJIEp KaHHS B CEbCKOXO35IUCTBEHHOM Mp 01y KIMU. A30THBIE y 100D eHus .
®ocpop. CtpoeHne aroma, aIOTPONUs, CcBoictBa Oemoro M KpacHoro ¢ocdopa, Hux
npumeHenne. OcHOBHbIe coeauHeHus: okcun (ochopa (V) um oprodochopHas Kucnora,
dhocdarer. DochopHbIE Y00 CHUS.

Yraepoa. Ctpoenre aToma, algoTpomus, CBoicTBa Moaud ukanuid, npumeHeHue. OKCUIIBI
yraepona (II) u (IV), ux cBoiicTBa m mpuMeHeHHe. KapOoHAThI: KaIBIMT, COAa, IMOTall, HX
3Ha4Y€HHE B NP UP OJ1€ U )KU3HU YeTIOBEKa.



Kpemunii. Ctpoenne atoma, Kp UCTaNINY €CKUW KPEMHU, €ero cBOMCTBA U NpuMeHeHue. Okcua
kpemuaus (IV), ero npupoansie pazHoBuaHOCTH. CHnHKaThl. 3HAUYEHWE COCNUHEHUM KpEMHUS B
KHUBOM 1 HeXXMBOU npup oze. [IoHATHE O CHITUKAaTHOM NP OMBIILT EHHOCT U

Jdemoncrpanum. [lonyyenne u pacno3HaBanue Bojopojaa. KauecTBeHHas peakuust Ha
raJOreHU - MOHbL.. B3aumo eiicTBUe KO HIIEHTP UP OBAHHOM a30THO M KUCJIO THI C MEABIO.
JlaGopaTopuble onbITbl. O3HAKOMIEHHME C COCTaBOM MuHepaibHOW Bojabl. 30. CBoiicTBa
pa3baBiIeHHOI cepHOI KUCIOTHI. V3ydeHne cBOWCTB aMmMuaka. Pacmo3HaBaHue coneil aMMo HUsl.
lopenne dochopa Ha Bozmyxe u B kucimopone. PacrmosznaBanue ¢ocdatoB. 'opeHue yris B
kucnopozae. [lepexon kap 00HaTOB B TUAp OKap OOHATHI.

IpakTnueckne padorbl. 4. Pemenwe skcnepuMeHTaNbHbIX 3adad no Teme «[loarpymnma
Kucrmopoaa». 5. [lomyuenne, coOupanue u p acrio3HaBaHU e Ta30B.

KonTpoabnas padora Ne2 o teme : Hemetanmbr»

Tema 5. O0o0meHHe 3HAHMHA MO XMMHUHM 32 KYypPC OCHOBHOH mmKoJbL IlogroroBka k
rocyaapcrBeHHOM uToroBoii arrecranuun (I'UA)

[Tepuonnuecknii 3akoH u [lepuoauueckas cucrema xuMudeck ux aneMeHToB JI. .M ennerneesa.
OM3nUecKnii CMBICT TMOPSAAKOBOIO HOMEpa »3JeMEHTa, HOMEpOB NepuojJa U TIpyIIbL.
3aKOHOMEpP HOCTH M3MEHEHHs CBOMICTB AJIEMEHTOB M UX COCIMHEHHU B MEpHUOJAX W rpyImmax B
CBETE NP EJICTABJICHNU I O CTP OEHUN ATOMOB 3JI€ MEHTOB. 3Hau eHue [lep noauye ckoro 3akoHa.
Bunpl XxuMHU4eCcKUX CBSI3€d M TUIBI KPHUCTAUIMYECKUX pEHIETOK. B3auMOCBsI3b CTpOEHHUS U
CBOWICTB BELIECTB.

Knaccup mkanus XMMUYECKHX pEaKIMid 10 pa3IMdHbIM TNpU3HaKaM (YHUCIO W COCTaB
pearupy romux 1 00p a3y IOIIUXCS BEIIECTB; HAIMYIHE TpaHUIIbl pa3zena ¢as; TermioBoi d3hdeKT;
W3MEHEHHUE CTENEHEW OKHUCIEHUS aroMOB; UCIOJIb30BAaHUE KaTalM3aTopa; HanpaBJICHUE
npotekanus). CKOpOCTh XUMHYECKHUX peakuuii u (akTopbl, Biustonme Ha Hee. OOpaTnMocTh
XUMHY €CKHX P €aKIHil U CIO COOBI CMEIIEHUs] XMMUY €CKOTO P aBHOBECHSI.

[Ipocteie m cnoxHble BemecTBa. MeTalibl M HEMETaUIbl. ['@HeTMdecKue psbl MeTania,
HEMETaula M mepexoJHoro merauia. Okcuabl M TUAPOKCHABl (OCHOBAHUS, KHUCIOTHI,
amdoTep Hble THAP OKCUJIBI), coni. X cocTaB, Kiaccudukaims 1 00 npe XMMUYECK e CBOICTBA B
CBETE TEOP UM AJ1 EKTP OJIMTUUE CKOM TN CCOIAALIHN.

HroroBasi KOHTpoJIbHasi paboTa 32 Kypc XuMuH 9 Ki1acca

Temarnuyeckoe NJIAHMPOBAHUE § Kiaace

Ne Ne Jlara
ypoKa ypoKa np OBeIe Tema ypoka [Ipumeuanue
(Teme) HUSA
ypoKa
Baenenne(59)

1 1 IIpenmer xumun. BemecTsa.

2 2 [IpeBpaienus BemniecTs. Poinb XuMuu B )KU3HU
YeJIoBeKa.

3 3 [IpakTuueckas padora Nel. «[IpaBuna
TEXHUK 1 0€30TacHO CTH TP U paboTe B
XUMHY eckoM kabunete. [Ipuembr 0Op atienust ¢
1abop aTop HBIM 000PY TOBAHUEM U
HAarp eBaTeIb HBIMU P KOO aMm».

4 4 [Tepuoandeckas Tabnuia Xum. 1emMeHToB /1.
N. MenneneeBa. 3HaKu XUMHYECK UX
JJIEMEHTOB.

5 5 Xumuueckue Gop My JIbl.
OTHOCHTENbHBIE aTOMHAS U
MOJIEKY JISIp Hast MaccChbl.




Tema 1 AToMbl XHMHUYECKUX d1eMeHTOB (10u9)

6 1 OCHOBHBIE CBEJIEHUS O CTP OCHUM aTOMOB.

7 2 H3meHeHune B cocTaBe siiep aTOMOB
XU MUY €CKHX 3JIEMEHTOB

8 3 CTtp oeHue IEKTP OHHBIX 0007104 €K aTO MOB
HJIEMEHTOB

9 4 [Tepuonnueckas Tabnuua Xum. emMeHToB /1.
N. M enneneeBa v CTp O€HHE aTO MOB.

10 5 HNonnas xumMuueckasi CBsI3b.

11 6 KoBasneHTHas HemoJyisip Hasl XUMHUYECKas
CBSI3b.

12 7 KoBanenrHas nonsipHast Xumuueckast CBs3b.

13 8 M ertannuueckasi CBS3b.

14 9 O0o011IeHr e U CUCTeMaTHU3AIHs 3HAHUI 00
AJIEMEHTaX: METAJIaX U HEMETaJlIaxX, O BUIaxX
XUM. CBSI3ML.

15 10 Konrponpnas pabota Nel._mo teme: « ATOMBI
XU MUY €CKUX 2JIEMEHTOB»

Tewma 2 ITpoctbie BemecTBa (84)

16 1 [IpocTeie BemecTBa-MeTamibl. O0LMe
¢dusmUecKre CBOMCTBA METAIITIOB.
Amotponus.

17 2 [IpocTeie BemecTBa-HeMe Tauibl. OOLIHIE
¢usnuecKkre CBOMCTBA HEMETAILIIOB.
Amotponus.

18 3 KonuuectBo BeniecTna.

19 4 M ossipHast Macca BEILIECTBA.

20 5 M onsip HBIM 00BEM BETIIECTBA.

21 6 Pemenne pacuerHsiX 3ama4

22 7 O0o001IeHne 1 CUCTeMaTH3alMs 3HAHUK TI0
teme: «[IpocTeie BemecTBa».

23 8 Konrponpnas padota Ne 2 mo teme: «IIpocrteie
BCIICCTBA»

Tema 3 CoequaeHns XuMudecKux neMeHToB( 10 1)

24 1 Crenenp okucneHus. bunap Hble coe MHE HUsI
METAJUIOB U HEMET AJNIOB

25 2 Baxneiimme kiaccpl OMHap HBIX COEIMHEHU M-
OKCH/IBI, JIETY YU€ BOJIOP OJIHBIE COE IWH CHUS.

26 3 OcHoBaHus.

27 4 Kucnotsr.

28 5 Comnu Kak 1p OW3BOAHBIE KUCIIOT U OCHOBAHUM.

29 6 AMop (hHBIE U Kp UCTAIIJTNYE CKHE BEIlECTBA.
Buzbl kp ucTaiiny ECKUX p EIETOK.

30 7 Ywucreie BelecTBa U CMECH.

31 8 M accoBasg u 00beMHAs 10JII KOMIIOHE HTOB
cMmecH. Pacuersl, cBsi3aHHbIE C TIOHATUEM
«JIIOJIA».

32 9 [TpaxTryeckas padota Ne 2 [IpuroroBnenue
pacTtBopa caxapa | Omp e/IeJIeHUe MacCOBOM
JIOJIA caxapa B PacTBOPE».

33 10 O00011IeHr E U CUCTEMAaTH3ald 3HAHMI T10




|TeMe: «CoenuHEe NS XUMIYECKUX DJIEMEHTOB» |

Tema 4 M3menenus npoucxozsmme ¢ Bemecteamu(16 )

34 1 DU3NYECKUE ABJICHHUS.

35 2 XUMHY€ECKHE P eaKI[Ui. 3aKOH CO Xp aHE HUSI
MAacChl BEIIECTB. X UMUYECKUE Y P aBHEHUS .

36 3 TwuIbl XUMUYECK UX p eakluil. Peakimu
COEMHEHHUS U P a3JI0KEHUS

37 4 Peakinm 3amemenus v oOMeHa.

38 5 IIpakTtnueckas pabora Ne 4. [lpusHaku

XU MUY € CKHUX P CaKITUH.

39-40 6 Pacyersl N0 XUMHUYECKNUM y p aBHEHUSIM.

41 7 O06o00menre 1 cucTeMaTu3alys 3HaHU| 110
Teme: « I3MeHeHus, TP OUCXO IS IIIUE C
BCIICCTBAMI».

42 8 Konrponpnast padora Ne 3 o Teme: «
W3mMeHeHus, p OUCXO S IIHE C BEIIECTBAMI».

43-44 9-10 Kucnotsl, ux ki1accupukanus 1 cCBOMcTBa.

45-46 11-12 OcHoBaHus, UX KJ1acCU( MKAITUS U CBOHCTBA.

47 13 OKcHIbl.

48 14 Conu ux cBOMCTBA.

49-50 15-16 ['enernueckas cBsI3b MEKAY Kjaccamu
HEOp raHNYECKU X BEIIECTB.

Tema 5 PactBopenue . PactBopsl. CBolicTBa pacTBop 0B(24 u)

51 1 PactBop eHure kak (pU3UKO- XMMHIY €CKHU i
npotiecc. PactBopumocTs. Tursl pactBop oB.

52 2 DJIEKTP OJIUTHYECKAS [T CCOIUATIUS .

53 3 OcHoBHbIe TIoNT0xkeHusT T,

54 4 HoHHble ypaBHEHHS p CaKLIUM.

55 5 Kucnots! B ceere TO/], ux knaccudpukanus u
CBOMCTBA.

56 6 OcHoBanus B cBete TD/I, nx knaccud ukanus u
CBOIICTBA.

57 7 OKcHIbl.

58 8 Comnu B cBete TOJI, ux cBOMCTRBA.

59 9 [IpakTrueckas padota Ne 4 MoHHbIe p eakLivu.

57 10 O0o0r11eHre, cCUCTEMATU3AIUS U KOP P KNS
3HaHW I, Y MEHUI U HABBIKOB Y YaIlIMXCS IO
Teme «TOJ».

58 11 Knaccu¢ nkarust XuMmu4eckux p akIjuil.
OKUCIUTENTEHO-BOCC TAHOB UTEJIbHBIE P €aKIHH.

59 12 CBOIiCTBA M3y YEHHBI X KJIACCOB BEIIECTB B
csere OBP.

60 13 Yupaxuenus: B coctapiaeanu OBP.

61 14 [IpakTuueckas paborta NeS
Pemenne sxcrnep uMeHTaNbHBIX 3314 110 TEME
«['enernueckas CBA3b MEXIy OCHOBHBIMU
KJIaCCAMU HEOPTaHU4€CKUX CO €M HEH Uit».

62 15 O0600menre 1 cucTeMaTu3alys 3HaH|| 110
TEME.

63 16 Pemenne pacuerHbiX 3a1a4




64 17 Hrorosast KoHTp osibHAsE paboTa
65-70 18-24 [ToBTOp enue, BITP.
TemaTu4yeckoe miannpoBanue 9 kiaace
No No Hata Tema [Tpumeuanue
ypoka | ypoka | mpose ypoka
910 JICHIS

TeMe) | ypoka
Brenenne. O0mas xap akTep HICTHKA XUMUYECKUX JIEMEHTOB M XUMUYECKUX P CaKIIU i
ITepnoanueckuii 3akoH u [leproauueckas cucteMa xuMud eckux anemenToB Jl. M. M enneneeBa(9y)

1 XapakTep UCTUKA XUMHUYECKOTO 3J1EMEHTa Ha O CHOBAH MU
€ro MoJIOKeHHs B nepuoandeckoit cucreme . U.

M enneneeBa.

2 ['enerrueck ue psiJibl METAJUIOB U HEMETAIIIOB

3 [Tep exoaHbIE 371EMEHTHI

4 [Tep nognueckuii 3aKOH U CUCTEMa XMMUYECKUX

anemeHTOB /. 1. M eHneneeBa

5 Koutponpnas pabora

[ToBTOp €HME OCHOBHBIX BOIP OCOB KYP Ca XMMHH 8
Kiacca. BBegenue B Kkypc xumun 9 kiace

6 CKOpOCTh XUMHUUECKHX p €aKLUH.

7 @aKkTOpbl, BIUAIOLIIME HA CKOPOCTh XUMHUYECKOH
p eaKuuu

8 OOparumpie HEOOpaTUMBIE PEaKIIUU

9 XHUMHYECKOE PaBHOBECUE U CTIOCOOBI €ro CMEIlleHUS

Tema M erampi(19q)

10 1 [Tonoxenue metawioB B [lepuoauueckoit cucreme /[ .
. MenneneeBa 0COOCHHOCTH CTPOEHHUS MX aTOMOB.
®u3nyecKre CBOMCTBA METaJlIOB.

11 2 CrnaBsl

12 3 XHUMHUYECKHE CBOMCTBA METAILJIOB

13 4 M erannst B ipup oze. OO1He Croco0 bl UX MOJTY YCHUS.

14 5 OOmee mMOHATHE O KOPPO3HHU METAJJIOB

15 6 OOm1as xapakTep UCTUKa MeMeHTOB I A Tpymimbl

[llemo4YHBIC METaJlIbL.

16 7 CoenyHeHUs I eJIOYHBIX MET aJlJIOB.

17 3 OOm1as xapakTepUcTuKa eMeHTOB 1A Tpy msI.

18 9 CoenuHeHus

Metasios [IA rpymmsl.

19 10 AJTFOMHHH A, €T0 (U3 MIECKUE U XUMUIECK e CBOM CTBA

20 11 CoeMHEeHUs aJTF0 MAHUS.

21 12 Keneszo, ero ¢pusznyeck ue 1 XUMHUIE CKUE CBO CTBA.

22 13 Coemunenus Fe™, Fe™ .

23 14 [IpaxTnueckas padota Nel

Ocy11ecTBICHHE LEMOYK M XMMHY €CKUX TIP €BP aIlICHUIA
METaJLIIOB
24 15 Pemenune 3agau Ha onp eien eHr e BhIXO Ja Mp Oy KTa




25 16 [IpakTiueckas pabdota No2 [ToxydeHue u cBOlCTBA
COEOUHEHNN METAILJIOB

26 17 IIpaktuueckas pabota Ne 3 Pemenue
9KCIEp MIMEHTAIbHBIX 3a/1a4 Ha PAacro3HaBaHUE U
TOJTy YEHHE CO €IMHEH U METaJlJIOB

27 18 O0o01IeHne cucTeMaTu3aIus U KOp P eKIMs 3HAHHH,
YMEHHUH, HABBIKOB y4-Csl 110 TeMe « XUMHUS METAJUIOB.

28 19 Koutponbnas pabora 1 no reme «M eTayuib»

Tema HemeTamnsr (234)

29 1 OOm1as xap aKTep UCTUKA HEMET aJlIOB.
30 2 Bonopon.
31 3 OO0mras xap aKkTep UCTHKA I aJIOT'€HOB.
32 4 CoequHeHn e TAIOTeHOB. buosiornyueckoe 3Ha4 eHHe U
TIp IMEH €HH € TAIOT€HOB U M X CO €TU HeH Uil
33 5 Kucnopon.
34 6 Cepa, e€ (usnveckue 1 XUMHUYECKHE CBOMCTBA.
35 7 Oxcunpl cepbl. CepHast kuciota. Conu cep HOM KHCIIO Th
36 3 [IpaxTuueckas padota Ne3
Pemenne skcrep uMEeHTANBHBIX 33714 110 TEME
«[loarpy nma Kuciaop ona».
37 9 A30T ¥ ero CBOMCTBA.
38 10 AmMHuak
39 11 . Conu aMMOH M.
40 12 A3otHasa kucnorta 1 eé€ conu. OKCUIbI a3oTa.
41 13 ®docdop u ero coemuHEHUS.
42 14 Coenunenust pocdopa
43 15 Yraepon, ero pu3nveckre 1 XUMHUYECK H€ CBOM CTBA.
44 16 Oxcunp! yrinepona. Guznyeckue u XuM. CBOMCTBA B
cpaBHEHHH. T OIUIUBO.
45 17 VYTroapHas KUCIOTA U €€ COMM.
46 18 Conu yroapHOM KUCIOTHI
47 19 Kpemnnii u ero coeauHenuns.
48 20 Cunukarsas 1p OMBIIIIIE HHOCTh
49 21 [IpakTiueckas pabdota NoS. [Tomyuenue, cobup aHue u
pacro3HaBaHue ra3oB.
50 22 O0o0011eHne, cucTeMaTu3al s U KOp p eKLHs 3HaHUH,
YMEHHI 1 HaBBIKOB yYaIIUXCS TI0 TeME: « X IMHS
HEMETAIIJIOB.
51 23 Konrponbnast padora Ne2 o teme « Hemeranisi»
Tema 5 Oprannueckux coenuuenue(11q)
51 [Tpeamer opranuueckoit xumuu. M HOTO0OOp a3zue
OpraHUYECKU X CO €A HEH UE.
52,53 [IpenenbHbie yTI€BOA0P OB
54 HenpenenbHbie yTiI€BOAOp ObI: STUIICH.
55-56 Kucnopoacoaepxamue coenrHe Husl.
57 [TonsiTne 06 aMHUHOKHCIIOTaX U OENKax.
58 VYrineBosl.
59 [Tonumep b
60 O06o001IeHn e 3HAHNH 10 KyPCy OpTAaHUYECKOW XUMHHU.

Tema 6. O0oO0IIeHNe 3HAHMI [T0 XUMUH 32 KY PC OCHOBHOM HIKOJIBI(84)

61-62

|Hep HOJUYECKHN 3aKOH U CUCTEMAa XUMHYIECKUX




anemeHToB [1. 1. M eHneneeBa(mioBTOp EHUE)
63- 64 CtpoeHue BeecTB
65 HroroBas KOHTpOJbHast paboTa
66 Kiaccud nkarus Berect
67 XUMHUYECKHE P €aKI[ U
68-70 Htorosoe noBTopeHne no Kypcy xumuu 9 kiacca

JluTeparypa 1jisl y4auuxcsi:

1. Amuk6eposa JLIO. «3anumarenpuas xumusi», M, «<ACT -IIpecc», 2014r.

2. Iabpuensu O.C. Xumus. 9 knacc: pabouast tetpanp k y4ueOHuky ['abpuensna O.C. --
M.: [lpoda, 2015.

3. E.A. Epemun, H.E. Ky3bpmenko «CrpaBouHuK mIKoJibHHKA 1Mo xumuu 8-11 kiace, M,
«poda», 2000 r.

4. Xumust. 9 kiacc: y4eOHUK Juis 001eo0p a3oBatenbHbIX y up exaenuil/ 'adbpuensn O.C.. -
M.: JIpoda, 2015.

JIureparypa i yuuTens:

1. I'abpuensa O.C., Meronudeckoe nocodue g yuurens. Xumua 8-9 knacc. - M.: JIpoda,
2015r..

2. T'abpuensu O.C., OctpoymoB WN.I'. Xumms. 9 kmacc: HacronpHas kHura yuautens. - M.:
Hpoda, 2015r..

3. l'opkoenko M .1O. «Iloypounsie pa3paboTku» mo xumuu 9 kiacc, ML, «Bako». 2015 r.

4. Komucaposa JI.B., , Ilpucsruna U.I' «kKoHTponbHBIE U MpOBepOYHbIE PA0OTHI MO XUMUH 9
Kiace», M ., «9k3amen», 2015r.

5. Y4eOHo-MeToIu4e cKas Ta3era A yuurenei, m3f. «IlepBoe ceHtsiopsi», M., 2015 1.

6. Yuebnuk O.C. 'abpuensiH, «Xumusi» 9 knace, M. «/Ipoda», 2015 rona.
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