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PABOYASA [ POI'PAMMA IIO VYYEBHOMY IIPEIMETY
"XUMHUA"

Pabouas nporpamma no yueOHOMY npeaMery «Xumus» (0a30BbIi YPOBEHbD)
(npenmetHass ~ obmactb  «EcTeCTBEHHO-HayudHble  NPEAMETHI»)  BKJIIOYAET
MOSICHUTENIbHYIO 3alUCKy, COJEp)KaHhe OOYy4eHMs, IUIAHUPYEMbIE pPE3YyJIbTaThl

OCBOCHHUA MMPOTpaMMBI 110 XUMHHU, TCMAaTUYCCKOC INIAHUPOBAHUC.

MHNOSACHUTEJIBHASA 3AIIUMCKA

[Iporpamma 1O XUMHUHM Ha YpPOBHE OCHOBHOTO OOIIET0o oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBE ¢eaepanbHOi paboyeil mporpaMMbl BOCTIUTAHUS
U C y4€TOM KOHIICNIIMKM TIPErnojiaBaHusl y4eOHOro mpeaMera «XHUMHS» B
oOpasoBaTenbHbIX opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu pazpaboTaHa € MEIbIO OKa3aHUS METOIUYECKOMN
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMmbl 10 y4eOHOMY MpPeMETY.

[Iporpamma mo xumuu Aa€T MpEACTABICHHE O LENsIX, OoOIeld CTpaTteruu
oOydeHHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIOIIUXCS CPEJACTBAMHU y4YEOHOTO
npeamera, yCTaHABIIMBAET o0s3aTeNIbHOE peAMETHOE coJiepKaHue,
IpEeAyCMAaTPUBAET PACIPEACIICHHE €ro IO KiaccaM M CTPYKTYpUPOBAHHUE IO
pazmenaM M TeMaM MPOrpaMMbl O XHUMHUH, OINPEIETSAEeT KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJEA0OBATENIbHOCTh ~ U3YYEHUS XHMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€HM, JIOTUKA  y4yeOHOro  Tpolecca, BO3PACTHBIX
0COOEHHOCTEW O00YyYaroluXxcs, OMpeaeseT BO3MOXHOCTH npeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM 00Opa3zoBaTEIbHOU
MPOrpaMMbl HA YPOBHE OCHOBHOTO O0IIETro 0Opa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3yibpTataMm o0y4YeHHUs XMMUU Ha YPOBHE lIeJIed U3y4eHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Y4e€OHO-IO3HABATENbHOU JEATEIbHOCTH OOYYarollerocss MO0 OCBOCHUIO

y4eOHOTr0 CO/IepKaHMUSL.



3HaHUE XUMHUHM CIYKUT OCHOBOW sl (POPMUpPOBAHUSI MHUPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUNA O MAaTepPUAIBLHOM E€IUHCTBE MHUPA, BAXKHYIO
posib urparoT GopMuUpyeMble XHUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPIUM U 00 SBOJIIOIMU BEIIECTB B MPHUPOJIC, O MyTSAX PEIICHUs TI00aIbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA — CBHIPhEBOM, SHEPreTUUECKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOIeEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CroCcOOCTBYET  pealu3allid  BO3MOXXHOCTEH IS  caMOpa3BUTUS |
dbopMupoBaHUs KyJIbTYphI IUYHOCTH, €€ 00111l 1 (yHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCHUT BKJIAJ B (pOPMHUPOBAHUE MBIIUICHUS W TBOPUECKUX CIOCOOHOCTEM
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOW  y4eOHOW  JIeSTEIbHOCTH,
OKCTIIEPUMEHTAIBHBIX U HMCCJIEIOBATEIbCKUX  yMEHUM, HEOOXOAUMBIX  Kak
B ITOBCETHEBHOM KU3HH, TaK U B MPOGHECCHOHATBHON CATEILHOCTH;

3HAKOMHUT CO CHEenU(UKON HAyYHOTO MBINIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOI'O B3IJIs1a Ha €IUHCTBO MPUPOJIbI 51 YeJI0BeKa, SBIIACTCS
OTBETCTBEHHBIM  3TarioM B (POPMUPOBAHUU ECTECTBEHHOHAYYHOH TI'PaMOTHOCTH
oOydJarommxcs;

CIoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K IPUPOJIE, K UYEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlanHbie HampaBlieHUs B OOYYEHUM XUMHUHU OOECIICUMBAIOTCS CIEIM(PUKON
colepKaHMsl ~ y4eOHOro MpeaMeTa, KOTOPbIM  SBISIETCS  NEAaroruyecku
aJIanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMPENEIEHHOM dTare e&
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHMs OPUEHTHPOBAH Ha
OCBOEHUE OOYYAIOUIMMHUCS CHCTEMBbI MEPBOHAYAIBHBIX MOHSATUM XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX [OHITUU
OpPraHUYECKON XUMHHU.

CrpykTypa cojepxaHus MporpaMMbl IO XUMHUHM C(POPMHUpPOBAHA HA OCHOBE

CUCTEMHOI0 moaxoja K e€ HN3Yy4YCHHUIO. Coz[epxcaHHe CKJIaAbIBAacTCA N3 CHCTCMBI
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MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBI MMOHITUN 0 XUMHYCECKOM
peakiuu. OO0e HTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIHUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUWA HA OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHSI:

ATOMHO-MOJICKYJIIPDHOTO YYE€HHsS KaK OCHOBBI BCETrO €CTECTBO3HAHUSA,
[Tepunonnueckoro 3akona /(.M. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU; YUCHUS
O CTPOCHUU aTOMa U XUMHYECKOU CBA3U;

peACTaBICHUN 00 ANEKTPOJUTHIECKON TUCCOIUAIIMN BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJIEIOBATEIIBHO OT OJHOTO
YPOBHS K APYTOMY, BBITIOIHSSA (PYHKIIUHU OOBSICHEHHS ¥ IIPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TTOJTYUYCHUSI N3Y4aeMbIX
BEII[CCTB.

OcBoeHHME TMPOrpaMMbl IO XUMHHU  CIOCOOCTBYeT (hOPMHUPOBAHUIO
MPEJCTABICHUS O XUMUYECKON COCTaBIISAIONIEH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CUCTEeMHOM PUPO/Ibl, IECHHOCTHOI'O OTHOILICHUS! K HAYYHOMY 3HAaHUIO U METOaM
MO3HaHUs B Hayke. M3yueHHe XUMHHM MPOUCXOJUT C MPUBICYECHHEM 3HAHUN U3
paHee M3yUYEHHBIX y4eOHBIX mpenmeToB: «Okpyxaromuid mMupy», «buomorus. 5—7
Kiacchl» U «Du3uka. 7 Kiaacey.

I[Ipy wu3ydyeHHMH XHWMHUU TIPOUCXOAUT (HOPMHUPOBAHME 3HAHUKH OCHOB
XUMHUYECKOW HAyKH KaK O0JIaCTHM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
JESATEILHOCTHY Y€JIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHI. 3a/1aua
y4eOHOr0 MpeaMeTa COCTOMT B (DOPMUPOBAHUHM CHCTEMbI XUMHUUYECKUX 3HAHUMA —
BOXHEUIIMX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKHUX IMOJT0KCHUH, JOCTYITHBIX
0000IIeHN MHUPOBO33PEHUYECCKOTO XapaKTepa, S3bIka HAyKd, B IMPHUOOIICHHUH K
HAyYHBIM METOJIaM MO3HAHUS MPHU U3YYEHHHU BEIIECTB U XMMHUUYECKUX PEAKIIH, B
(GbopMUPOBAHUY U PA3BUTHH ITIO3HABATEIBHBIX YMCHUH M KX TPUMEHCHHUH B Y4EOHO-
MO3HABATEILHON M YUEOHO-HCCIIETOBATEIbCKON ACATEIBHOCTH, OCBOCHUH TPABHII

Oe3omacHOro oOpallleHus ¢ BEIeCTBAMH B TIOBCEIHEBHOM KHU3HHU.



[Ipu “3yyeHnn XMMHUM Ha YPOBHE OCHOBHOI'O 0OOILEr0 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHE LI, KaK:

dbopMHUpOBaHUE HWHTCIUICKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aTaTHPOBATHC K OBICTPO MEHSIOIMIUMCS YCIIOBHSIM JKH3HU;

HAMpaBJICHHOCT,  OOy4YeHHWsI HAa  CHCTEMaTHYeCKoe  MPHUOOIICHHE
O0yJaloIIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJIaM TIO3HAHMSI, (POPMUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

obecrieyeHue yclIOBHM, CMOCOOCTBYIOMIMX MPUOOPETECHUIO O0YYAOITUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEITHHOCTH, IMO3HAHHS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3TUYHBIX BUOB JICITCIbHOCTH;

dopMupoBanue o0med (PYHKIMOHAIHLHOW UM  €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATD UX MPU PELICHUHU MPOoOJIeM B MOBCETHEBHOM KU3HU U TPYAOBOU
NEeSITEbHOCTH;

dbopMupoBaHue y 00yUarOIUXCsi TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAaHHUS
[IEHHOCTU XUMHUYECKUX 3HAHUH 11 BBIPAOOTKH SKOJOTUYECKH IEIeCO00pa3HOTOo
MOBEACHUS B OBITY M TPYIOBOH JCATENHHOCTA B IIENISIX COXPAHEHHUS CBOETO
310pOBbS U OKPYIKAOLIEW NPUPOIHON CPEBI;

pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHHUS.

Obmee uncno yaco— 204 yaca:

B 8 kJacce — 68 yacoB (2 4yaca B HEJENIO),

B 9 kJacce — 68 yacoB (2 4yaca B HEJEIO),

B 10 xiacce — 68 yacoB (2 4aca B HEJICIIO),



JUIst Kak0ro Kiacca IMpeyCMOTPEHO PE3EPBHOE yueOHOE BpeMs, KOTOPOe
MOKET OBbITh MCIOJB30BAHO YYaCTHHKAaMHU 0OOpa30BATENBbHOTO IpoLEecca B LENAX
dbopMupoBaHUsl BapUATUBHOM COCTABISIONIEH COAECP)KaHUS KOHKPETHOU padoueit
nporpamMmbl. [lpu 3TOoM oOs3aTenpHas (MHBapHaHTHAs) 4YacTh COJACP>KaHUS
MpeIMETa, yCTAaHOBJIEHHAs! MPUMEPHOU pabouell mporpaMMoi, U BpeMs, OTBOJUMOE
Ha e€ U3y4YeHHe, JOJKHBI ObITh COXPAHEHBI MOTHOCTHIO.

COAEPKXAHUE OBYUEHUSA

8 KIIACC

[lepBoHauaIbHbIE XUMUYECKUE TTOHATHUS

[Tpeamer xumuu. Ponap XMMUM B )KU3HU YeJIOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemectBa. dusmueckue CBONCTBAa BEIIECTB. ArperatHoe COCTOSHHE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUSA B XMMHUHU. UHMCTHIC BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE HIeMEHTbl. CHMBOJIBI XUMHUYECKUX
AJIEMEHTOB.

IIpocThie U ciloXkHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BaleHTHOCTh aTOMOB XUMHYECKHUX JIJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsE aTOMHas —Macca.
OTHOcuTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBas J0Js XUMHUYECKOr0O 3JIEMEHTA B
COEIMHEHUHU.

KommuecTBo Bemecta. Monbs. Moisipas Macca. B3auMocCBs3b KOIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €JWHHI] BemecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHEHUM.

Pu3nuecKrue U XUMUYECKUE SIBICHUSL. XUMUYECKasi peakus U €€ Mpu3HaKu.
3aKOH COXpaHEHUS MacChl BEMIECTB. XUMHUYEeCKHWe ypaBHeHwms. Kmaccudukamms
XUMUYECKUX peaKkuid (COeAUHEHNUS, pa3JI0KEHHUs, 3aMelIeHUsI, 0OMEHA).

XUMHYECKHI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUUYECKOW MOCY0#, mpaBuiaMu paboThl B 1a00paTopuu u
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O00OpPYJOBAHUEM, U3YUYEHHUE U ONMUCAHUE

du3MYEeCKUX CBOMCTB O0Opa3lOB HEOPTaHMYECKUX BEUIECTB, HAOJIOJICHUE
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du3ndeckux (IIaBleHUE BOCKA, TassHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJia ¢ KUCIIOTOM) sSABJICHUMN, HAOIIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHHUS XUMUUYECKUX peakiuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THIPOKCHUIIA
Menu (I1) mpu HarpeBaHuu, B3auMojieHCTBHE Keme3a ¢ pacTBopoM cosr Menu (11),
U3y4YeHUEe CIOCO0O0B pa3liesieHus] cMecei (C MOMOIIbI0 MarHuTa, (GUIBTPOBaHMUE,
BbITIAPUBAHUE, JUCTUIUISIIMUS, XpoMaTorpadusi), MpoBEIEHUE OUYUCTKH MOBAPECHHOM
coyii, HaOJIOJEHUE W  ONHWCAaHUE  PEe3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3/IaHHE MOJEIEH MOJEKYI
(1apocTep KHEBBIX).

Baxwueiiime npeacraBuTe HEOPraHUYECKMUX BEIIECTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucnopoa — 3J€MEHT U IIPOCTOE
BeniecTBO. Haxoknenue kucinopona B mpupone, (GU3MUECKHe U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenune kucnopoga. CrocoOsbl
NOJIyYEHUS KHUCIopoAa B J1abopaTopuu M TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupojie. O30H — aIoTpornHast MOAU(PUKALINUS KUCIOPOIa.

TennoBoit 3hdeKkT XUMHUUECKOW pPEaKIuh, TEPMOXUMUUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUe
BO3/yXa, yCUJIEHNE TAPHUKOBOTO A (exTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — asnemeHT M mpoctoe BemecTBO. Haxoxnaenwe Bomopoaa B
npupoe, Gpu3nuecKre 1 XUMUIECKUE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI MTOTYyYSHUSI.
Kucnote! u conm.

MounsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

duznyeckue CcBOMCTBA BoAbl. Bojga kak pacTBoputenb. PacTBOpBI.
HacpllieHHble ¥ HEHACHIIEHHBIE PAacTBOpPBL. PacTBOpHUMOCTH BEIIECTB B BOJE.
MaccoBas 7074 BelllecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpoB B mpuposie U B )KHU3HU 4esnoBeka. KpyroBopoT Boabl B MpUPOJIE.

3arpsi3HeHUEe PUPOIHBIX BOJA. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.



Knaccuduxanus neoprannueckux coeauHenuil. Oxcuanl. Knaccudukarus
OKCUJIOB:  cosiecoOpasyromniue  (OCHOBHBIE, KHUCJIOTHbIE, amMdoTepHble) U
HecosieoOpasyromue. HomeHkinatypa okcuaoB. ®Puznueckue M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHue OKCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMH: IMIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBanuii. DPu3nyecKkue U XUMHYECKHME CBOWCTBA
ocHoBaHui. [losryuenrne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBa KuciaoT. Psn akruBHoctn MetamwioB H.H. beketona.
ITony4yenue KucIor.

Conu. Homenknatypa coneil. @u3nyeckue 1 XUMUUYECKHUE CBOMCTBA COJIEH.

[Tony4enue cosen.

I'enetnueckas CBsI3b MEXKY KJIaCCAMHU HEOPTAaHUYECKUX COCMHEHUM.

XUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE ONPEICIICHUE COJIEPKAHUS KUCIOPOJa B BO3AYXE, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE M U3YUYEHHE CBONCTB KHUCIOpOJa, HaOJII0JeHUE
B3aUMOJCHCTBHSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS H
NpeKpalleHus ropenus (roxapa), 03HaKOMJIeHHE ¢ 00pa3iiaMu OKCUIOB U OTIHCaHHE
UX CBOWCTB, TOJIy4eHHE, COOMpaHHME, pACMO3HAaBAaHWE U U3YYCHHE CBOWCTB
BOJIOpoJia (TopeHue), B3auMojieiicTBre Boaopoaa ¢ okcuaom meau (II) (Bo3amoskHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00Pa3I[0OB BEIIECTB KOJTUIECTBOM
1 ™Momb, wWcciaenoBaHHE OCOOCHHOCTEW pacTBOPEHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOW MACCOBOM IOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C METAJIaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTaHNYECKUX BEIIECTB PA3TMYHBIX KIACCOB, HAOIIOACHUE H3MEHEHHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEIO0YEH, U3yUEHNE B3aUMOICHCTBUS
okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C METaJNIaMH, PEeaKIui

HEUTpAIM3alluY, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO



MEeTaJllIa APYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHeHnIne Kiacchl HEOPraHUYECKUX COCIUHEHUN.

ITepronnueckuil 3axkoH u llepuoguueckas cucreMa XUMUYECKUX DJIEMEHTOB
JA.N. MengeneeBa. CtTpoeHue aTtomMoB. XUMH4YECKass CBsA3b. OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE PEAKIIUU

[lepBble TOMBITKK KIAacCU(PUKAIMKM XUMUYECKUX 3JeMeHTOB. [loHsiTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3axoH. [leproanueckast cuctemMa XHMHUYECKUX DJIEMEHTOB
HNU. Menneneea. KoporkonepuonHas ©  JUIMHHONEpHUOAHAs  (HOPMBI
[Tepunognueckoit cucrembl xumuueckux siuemeHToB .M. Menaeneesa. llepuonast u
rpynnbl. @U3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XMMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremol [.M. Menngeneea. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA IO €ro NMoJiIokeHuto B [lepuonnueckon cucreme JI.M. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHWMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U EPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl pa3BuTUsA Hayku U npaktuku. .M. MenaeneeB — yd€Hbli U
rpakJ1aHuH. XuMHuueckasicBsa3b. KoBaneHTHas (MOJsipHAs HHENOJISIPHASI) CBA3b.

DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKHI IKCIIEPUMEHT:

M3yueHue oOpasloB BEIIECTB METAIOB M HEMETAJJIOB, B3aUMOJCHCTBUE

r'mapoKCuaa IHHKa C pacTBOpaMHM KHCIIOT H IHCJ'IO‘-ICfI, IIPOBCACHUC OIIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS ).

MexnpeaMeTHbIe CBA3H:

Peanuzamus MexnpenMEeTHBIX CBA3€H NMpPU H3YYEHUH XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS Uepe3 UCIIOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYUHBIX MOHSATHH,
TaK W TOHATHH, SBISIOMIMXCS CUCTEMHBIMHU [JIi OTHAEJIBHBIX TMPEIMETOB
€CTECTBEHHO- HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHOHAYUYHbIC MOHATHS: HAay4yHbIH (akT, TUNIOTE3a, TEOPHs,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToM, OHJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIH],
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKUM 3apsi, BEIIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, ¢IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/bI, CONHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpATbI, TOPHBIE MOPOIBI,
MI0JIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYecKas peakus

[Tepnognueckuii 3akoH. [lepuoguueckas cucremMa XUMHYECKHUX HJIEMEHTOB
J.. MengneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKHUX JIEMEHTOB NIEPBBIX TPEX NMEPUOIOB, Kalusl, KAJIbLIH U UX COCTUHEHUN
B COOTBETCTBHUM C IIOJIOKEHHEM »JJIEMEHTOB B llepmomuueckoit cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XMMHUYECKOW CBsI3U. THUIBI KPUCTAINIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKOM PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEMIECTB. XUMUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX

COGHHHGHHﬁ, ICHECTHUYCCKAA CBA3b HCOPraHM4YCCKUX BCIICCTB.
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Knaccudpukanusa XUMUYECKMX pEaklWil 1O pa3auyHbIM  MNpU3HAKAM
(1O 4KCIly U COCTaBY Y4YacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P (DEKTy,
110 U3MEHEHUIO CTEMEHEHN OKUCICHUSI XUMUYECKHUX JIEMEHTOB, IO 00PaTUMOCTH, 110
y4acTHIO KaTaiau3aropa). JK30- U SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHEHUS.

[lonsitue o ckopocT XxumMuueckoud peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakiusx. [IOHSITHE O TOMOTEHHBIX U TE€TEPOTEeHHBIX
peakuusix. [lonsitue o  karanuze. IloHdaTMe O XMMHYECKOM PaBHOBECHUM.
@DakTOpbl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOM pEakiud U TOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM, DJICKTPOHHBIM  OayiaHc
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBieHue ypaBHEHUI
OKUCJIUTEILHO- BOCCTAHOBHUTEJIBHBIX PpPEAKIMid C KCIOJb30BaHUEM METOJa
ANIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOUNUALIMH. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, anvoHbl. MeXaHW3M OUCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4eckon cBs3u. Crenens aucconuanuu. CHUIbHBIE U Cl1a0ble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oo6MeHa. Y clioBUs IPOTEKaHUS peaKIuii HOHHOTO 0OMeHa,
NOJIHBIE W COKpAIIEHHbIE HOHHBIE YpaBHEHHs peakuuil. CBoOWCTBa KHCIIOT,
OCHOBAHUU U COJICH B CBETE MPEACTABICHUMN 00 JICKTPOIUTUUECKON TUCCOIMAIIIH.
KauectBenHble peakunu Ha HOHBL. [IoHSATHE O TUIpOIN3E CONEH.

XHUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJEISAMM KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB M HEMeTauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEAKIIUH OT
BO3JICHCTBHSL  PA3NUYHBIX  (PAKTOPOB, HCCIEIOBAHHUE  DIIEKTPOMPOBOTHOCTH
PacTBOPOB BEUIECTB, Mpoliecca JUCCOLUAIIMYT KUCIIOT, IeJI04Yel U cosieil (BO3MOKHO
WCIIOJIb30BaHUE BHJICO MaTEpPHUATOB), MPOBEIACHUE OIBITOB, WIUTIOCTPUPYIOLIUX
MpPU3HAKKA MPOTEKaHUsT peakuuid HMOHHOro oOmeHa (00pa3oBaHHUE OCAJIKa,

BbIJICJIEHUE Ta3a, oOpa3oBaHUE BOJbI), OMNbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
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OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX pEaKIUi (TOpeHUe, peakiuu  pa3IoKeHus,
COEJIMHEHNUS), pacro3HaBaHWE  HEOPraHMYECKUX  BEIIECTB C IMOMOIIBIO
KaueCTBEHHBIX PEAKIIMIA Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemetannbl u ux coequHeHUs

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (uanyeckue CBOMCTBA MPOCTHIX
BEII[ECTB — raJJIor€HOB. XMMUYECKHUE CBOMCTBA HA MPUMEPE XJI0opa (B3auMOICHCTBHE
C MeTajulaMH, HeMeTaJllaMu, uienodamu). XsopoBojopoa. CofsiHas KHUCIOTa,
XUMUYECKHE CBOWCTBa, TMOJy4YeHHE, NpuMeHeHue. JleiictBue xmopa U
XJIOPOBOJIOPO/Ia HA OPraHU3M ueioBeka. BakHelme Xopuabl U UX HaX0XKICHUE B
IPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHn  okucieHus. CTpoeHue u pusznueckue
CBOICTBa MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJUIOTPOITHbIE MOAU(PUKAIINH
KHCIIOpOJIa M cepbl. XHMHUYECKHE CBOMCTBa cepbl. (CepoBOAOPOI, CTPOCHHE,
¢usznueckre W XumMudeckue cBoicTBa. OKCHABI Cepbl KaK MpeACTaBUTENN
KUCTOTHBIX OKcHIOB. CepHasi KHUCIIOTa, (PU3WYECKHEe W XMMHUYECKHE CBOMCTBA
(obmme kak TpeacTaBUTENsl Kiacca KUCIOT U crenuduueckune). XUMHUYECKUE
peakuuu, JIeKallue B OCHOBE IMPOMBIIUICHHOTO CHoco0a TMOJMy4YeHUs CEpHOM
kucioThl. [Ipumenenue cepHoit KuciaoThl. COau CEpHOM KHUCIOThI, Ka4eCTBEHHAs
peakuus Ha cynbdaT-woH. HaxoxaeHue cepbl M €€ COCAMHEHHW B TMPHUPOIE.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl COETUHEHUSIMU CEPbI (KUCIOTHBIE
JIOK]TU, 3arpsI3HEHHE BO3TyXa H BOJOEMOB), CIIOCOOBI €To mpeaoTBpaiieHus. Oomas
XapaKkTepucTuka 23JeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHHS. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
dusznueckne u XMMUYECKHe CBocTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUEe U mpuMeHenne. Com aMMOHHS,
ux (pU3nyecKre U XMMHYECKHE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE

cBoiicTBa (0OIlIME KaK TMPEICTaBUTENsl Kjlacca KUCIOT W crnenuduueckue).
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Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YAOOPEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHbIE
JOXKIM, 3arpsA3HEHUE BO3AyXa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
Moaudukauuu gocdopa, puznyeckue u xumuueckue corctra. Oxcup dochopa
(V) u dochopnas kucnora, puznueckue M XMMHUECKHUE CBOMCTBA, MOJTydYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATBHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIICHUS. Y TIIepOoI, AJTIOTPONHbIE MOU(UKAIIH,
pacnpocTpaHeHue B IpUpoje, PU3nYecKkue U XMMUYEeCKue CBOMCTBa. AsncopOuus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (Qu3anyueckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA JKUBbIE OpPraHU3Mbl, IOJYyYCHHE W
npUMEHEeHHe. DKOJIOTMYecKre MpoOsieMbl, CBsi3aHHbIE ¢ okcuaoMm yriaepoaa (IV),
rUMNoTe3a TI00aTbHOTO MOTEIUICHUs] KJIuMara, MapHUKOBBIM 3¢ dexT. YrompHas
KaciaoTa U e€ conu, uX (U3MYECKHEe M XUMHUYECKHUE CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakiusi Ha KapOoHaT- HOHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIBCKOM XO3SIICTBE.

[lepBoHaUanbHBIE MOHATHUA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJIEH, STAHOJI, TJIMUEPUH, YKCYCHas KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojiib, NPUPOIHBIN Ta3, HeDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3MH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TorsiTne 0 OMONOTUYECKN BaKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJYYCHHE U
npumeHenue. CoenMHeHHsI KpeMHHUS B mpupojie. O01mme npeacTaBiIeHus 00 OKCHIIE
kpemaus (IV) m xpemaneBoli kuciore. CHIIMKAThI, UX WCIIOJIb30BaHUE B OBITY, B
MIPOMBIIIJIEHHOCTU. BakHelme cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, ene300eToH. I[IpobmemMbl  0€30MacHOTO  MCIMOJb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAIOB B MOBCEHEBHOM JKU3HHU.

XUMHYeCKHI IKCIIEPUMEHT:
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M3yueHHUe 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOWMCTBA
rajloreHoOB U UX COEAWMHEHUN (BO3MOXKHO HCMOJb30BaHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3aMu
ceppl W €€ COCNMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
Ha0JII0/IeHHEe Tpolecca 00YyIJIMBaHUs caxapa MoJ JeHCTBUEM KOHLIEHTPUPOBAHHOMN
CEpPHOU KUCIIOTHI, U3yUYCHHE XUMHYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
POBEJICHNE KAaUeCTBEHHOU peakluu Ha cyiab(paT-uoH U HabJIo/IeHne pu3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMH a3zora, (Gocdopa u ux
COEIMHEHUN (BO3MOKHO MCITOJIb30BAHUE BUEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (ocopHBIX yT0OpeHHH, ToNydeHUEe, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMHakKa, MPOBEJACHHUE KAYECTBCHHBIX pEaKIMid Ha HMOH aMMOHHUSA U
dochaT-uoH W U3yYEHUE TPU3HAKOB MX TMPOTEKAHHUSA, B3aUMOJECHCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbI0 (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEpUAJIOB), M3yUYE€HHE MOJe]el KPUCTALIMYECKUX PEIIETOK anMasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C TPOLECCOM aJCOPOIMH PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM MPOTHUBOrasa, IOJyYEHUE,
coOupaHue, pacrio3HaBaHWE M M3Y4YCHHE CBOMCTB YIJIEKHCIIOrO Ta3a, MpPOBEACHHUE
KayeCTBEHHBIX peakluii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHE MPU3HAKOB UX
MPOTEKaHMs, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHOW MPOMBILIJIEHHOCTH,
pelieHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellline HeMeTauibl U HX
COETMHEHUSD.

Mertanibl 1 X COEAUHEHUS

OO6mrast xapaKTepUCTUKA XUMUYECKHUX PJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
nx mnosioxkeHus B Ilepuonnueckoid cucremMe xXuMuueckux sieMmeHToB /JI.U.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHne MeTalioB. MeTainueckasi CBs3b U
METAJUIMYECKasi ~ KpUCTAUIMYecKass  pemérka.  DIEKTPOXUMHUYECKUM  psif
HarnpsbkeHut metamioB. Ou3nyueckue U XMMHUYECKUE CBOWMCTBA MeTauioB. OO1iue

CITOCOOBI IMOJYy4YCHHNA MCTAJIIOB. Ilonstue o KOppO3MHM MCTAJLIOB, OCHOBHBIC

14



CrocoOBbl 3alTUTHI X OT Koppo3uu. CriaBsl (CTaldb, YyT'yH, AIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHHE B ObITY U MPOMBINUIEHHOCTH. Lllenounbie MeTasibl: MOI0KEeHHE
B [Iepuoanyeckoit cucreme xumuueckux siaeMeHToB [I.11. MenneneeBa, ctpoenue
MX aTOMOB, HAX0XJI€HUE B IPUPOJIE.

dusnueckre U XUMUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kasust). OKCUJIbI
W TUAPOKCUIBI HaTpusi W Kanus. lIpuMeHeHue WIEeTOUYHBIX METAIOB M HX
COCJIMHCHUM.

[[lemouHO3eMEIbHBICE METAJUIbl MarHui W KaJlbIUM: TIOJ0XKEHHE B
Ilepuonnueckon cucreMe xumuueckux aneMeHToB [[.M1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupoae. Ou3znueckre 1 XMMUUYECKHUE CBOMCTBA MarHus 1
Kanblusl. BaxkHele coeIMHEHUS Kalblus (OKCHUI, TUAPOKCHU, CONH). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ yCTpaHCHHS.

AnroMuHM: TosioxkeHue B [leprnoanyeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB
J.1. MennaeneeBa, CTpOCHUE aTroma, HaxXxOXJeHuWEe B Ipupoge. DPusnyueckue u
XUMHUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AITFIOMHHHS.

Kenezo: nonoxenue B [leproguueckoil CUCTEME XHMHUYECKUX DJIEMEHTOB
J.1. MenpaeneeBa, CTpOCHUE aToma, HAXOXJIEHHWE B Ipupoje. Pusnyueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUAbI, THAPOKCU B U comu xkenesa (II) u xxene3a
(IIT), ux cocraB, CBOMCTBA U MOJYYEHHUE.

XHUMHYECKHH IKCIIEPUMEHT:

03HAaKOMJICHHE C 00pa3llaMd METAIOB W CIUIABOB, HMX (HU3UICCKUMHU
CBOWMCTBaMH, H3yUYECHHUE  pE3yJIbTAaTOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
HCIIOIb30BaHUE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
Kalbllisd M HaTpus C BOJOH (BO3MOKHO HMCIIOJIB30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEJIOBAaHUE CBOMCTB XKECTKOW BOJbI, MPOIIECCA TOPEHUS XKejle3a B KUCIOPOAE
(BO3BMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMil Ha MOHBI (MarHusl, KaJabIlnsl, aTFOMUHUS, ITMHKA, xene3a (1)
u xkene3a (III), meau (II), HaOmromeHWE W OMMCAaHUE MPOIECCOB OKPAIIMBAHUS

INIaMCHHU HWOHAMHKM HATPHUA, Kallkud W KaJblIHA (BOSMO)KHO HCIIOJIB30BaHHUC
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BUJIEOMATEPUAIIOB), UCClIeI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCUAA ATTIOMUHUS U
TUAPOKCHUAA IIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a/ad 1o TeMe «BakHeilue
METaJIJIbl U UX COCTUHEHUS.

XuUMUs U OKpYKarollas cpena

BemecrBa n marepuasibl B IIOBCEIHEBHOM >XKU3HU 4elloBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuil B ObITy. [lepBas momolinp npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIIIeH cpejbl (MpeaeibHasi JAOMyCcTUMast
koHleHTpanus BemiecTB (ganee — [1/IK). Ponb xumuun B pernieHnn dKOI0THUECKUX
npoosieMm.

XUMHYECKHH IKCIIEPUMEHT:

u3ydeHrne oOpasIloB MaTepHaIOB (CTEKIIO, CIUIABBI METAJIJIOB, TOJUMEPHBIC
MaTepHaIbl).

MexnpeaMeTHbIe CBA3H

Peanuzanusa MexnpeaMETHBIX CBA3€ld NpH U3YYEeHUUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
NOHSTUM, TaK U MOHSATUMN, SIBISIOMINXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO- HAYYHOI'O LIUKJIA.

OO0mure ecTecTBEHHO-HAy4YHbIE TOHATHS: HAY4YHBIA (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHaldu3, CHHTE3, KiIacCUPUKaIUsi, TMEepPUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEJb, SBICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTePHUAIIBI.

dusznka: Marepus, aToM, OJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJuOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUW 3aps], ITPOBOJHHUKH,
MTOJTYIIPOBOAHUKH,  JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OO0OBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, paCTBOPUMOCTb, KpUCTAJUINUECKas
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, SAMHUIIBI W3MEPECHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunrtes, abixanue, 6uocdepa, FKOCUCTEMA, MUHEPAIbHBIC

y,Z[O6peHI/I$I, MHUKPOIJICMCHTBI, MAKPOI3JICMCHTEI, ITNTATCIIbHBIC BCIICCTBA.
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I'eorpadus: atmocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOJHI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

10 KVIACC

XUMHYECKUE PEAKIIMU B PaCTBOPax

Teopus BJIEKTPOJIUTHYECKOU JTHUCCOLIMALINY. DIEKTPOJIUTHI u
HEIJIEeKTpOIUThl. KaThoHBI, aHWOHBL. MexaHuU3M JUCCOLMAIMKM BEIIECTB C
pa3IUYHBIMU BUJAMU XUMHUYECKOW cBsizu. CrteneHb auccoruanuu. CUibHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu nonHoro oomena. Y ciaoBusi IpOTEKaHUsI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE U COKpAII¢HHBbIE HMOHHBIC YypaBHEHUsS peakiuid. CBOHCTBA KHUCIOT,
OCHOBaHMIA MCOJIEH B CBETE MPEICTABICHUN 00 AJIEKTPOIUTUUECKON TUCCOIMAINY.
KauecTBeHHbIE peakiiuu Ha HOHBI. [oHATHE O TUAPOIU3E COJEN.

OKHUCITUTENBHO-BOCCTAHOBUTEIbHBIE — PEAKIUU, DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBinieHue YpaBHEHHUI
OKHCIIUTEIbHO- BOCCTAHOBUTEIBHBIX pEaKUUid C HCIOJIb30BAaHUEM METOJa
AJIIEKTPOHHOTO OaJiaHca.

HemeTaJnibl 1 HX COeTUHEHUS

OO6miast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKkue CBOMCTBA MPOCTHIX
BEILIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA pUMepe Xyiopa (B3auMoACHCTBUE
C MeTaJUlaMH, HeMeTajlaMu, Iuesodamu). XiiopoBojgopon. CossiHas KHUCIOTa,
XUMHUYECKHE CBOWCTBA, IIOJIYyYECHHE, IpuMeHeHue. [JlelictBue Xxjuopa U
XJIOPOBOJIOPO/ia Ha OPraHU3M ueoBeka. BaxkHelme Xaopuabl U UX HaX0KICHUE B
IIPUPOJIE.

O6mrast xapaktepuctuka snemMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTEMEHW  OKUCICHUS. AJUIOTPOIHBIE  MOJU(UKAIUU
KHCIIOpoAa M cepbl. XUMHUYECKME CBOMCTBa cepbl. CepoBOIOPOJ, CTPOEHUE,
duznyeckue W XuMudeckue cBorcTBa. OKCHABI CEpbl KaK MPEICTaBUTENH
KHUCJIOTHBIX OKCUIOB. CepHasi KucioTa, (U3MYECKHUE U XUMHUYECKHUE CBOWCTBA

(oOume Kak MpeAcTaBUTENs Kiacca KHCJIOT U crenuduyeckue). XUMUYECKHUE
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peakluy, JIeKaluMe B OCHOBE MPOMBIIUIEHHOIO CHoco0a MONYy4YeHUs CEpHOM
KUCIOThl. [Ipumenenne cepHoit kuciaoThl. COM CEpHOM KHUCIIOTHI, Ka4ECTBEHHAS
peakiusi Ha cynbdar-uoH. HaxoxkaeHue cepbl M €€ COCIMHEHUN B MPUPOJIE.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEeH cpeibl COEIMHEHUAMHU Cepbl (KUCIOTHBIE
JOK/TU, 3arpsI3HEHUE BO3/lyXa U BOAOEMOB), CIIOCOOBI €r0 MPeJOTBPALLEHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTETIEHU OKUCIEHHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyroBopotT azora B nmpupoae. AMMHaK, €ro
¢usznueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (U3NYECKHE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBl aMMOHHMsSI. A30THas KUCIOTa, €€ mojyuyeHue, GU3NUecKHe U XUMHYECKHEe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEHUEOKPYKAIOIIEH Cpe/lbl COCTUHEHUSIMU a30Ta (KUCIOTHBIE
JOKIU, 3arps3HeHHe BO3MyXa, MOYBbl U BOJMOEMOB). Docdop, alIOTPONHbIE
moaudukanmu docdopa, puznueckue nxumudeckue cpoiictBa. Oxcun docdopa
(V) u docdopHas kuciora, QpuU3MUECKHE U XUMHUUCCKUE CBOMCTBA, MOJYYCHHUE.
Hcnons3oBanue pocdaToB B Ka4yeCcTBE MUHEPATIbHBIX YI0OPECHUI.

OO6mias xapaktepuctuka »meMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,XapaKTEPHBIC CTEIIEHU OKUCIICHUS. YTIEPO]l, AJTIOTPOIHbIE MOIU(HUKAIINY,
pacrnpocTpaHeHHe B NMpUpPOAE, PU3MUecKkre U XUMHUYECKUEe CBOMCTBa. AnCOpOIHs.
Kpyrosopor yrimepoma B mpupome. Okcuabl yriepoja, ux (uU3MYecKkue u
XUMUYECKHE CBOWCTBA, [IEMCTBUE HA JKUBbIE OpPraHU3Mbl, I[IOJYyYECHHE U
MIPUMEHECHHE. DKOJIOTHYCCKHE TPOOJIeMBbI, CBA3aHHBIE ¢ OKcuaoM yriaepoaa (IV),
TUMNoTe3a TI00ATBHOTO TMOTETUICHUS KIMMaTta, MapHUKOBBIN 3G dexT. YrompHas
KHCIIOTa W €€ COoNu, X (PU3NYecKne W XUMUYECKHE CBOWCTBA, TMOJYYCHHE H
npuMeHenne. KauecTBeHHass peakiusi Ha KapOoHaT- HOHBL. Hcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIILIEHHOCTU U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHbIEC TOHATUS 00 OPraHUYECKHUX BEILIECTBAX KAK O COCAMHEHUAX

yriepoja (MeTaH, 3TaH, STUICH, alleTHJICH, dTaHOJ, TIIUIEPHH, YKCYCHAsl KUCIOTA).
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[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HePTh),
MPOYKTHI UXTepepadOoTKH (OEH3UH), UX POJIb B OBITY M TPOMBIIIIIEHHOCTH. [loHsATHE
0 OMOJIOTMYECKM BAXKHBIX BEIIECTBAX: XKUpax, OelKkaxX, yrieBojlaXx — U UX POJU B
KU3HU YelloBeKa. MarepuaabHOE €IMHCTBO OPraHUYECKUX W HEOPraHUYECKUX
COCIMHECHUM.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHE CBOWMCTBA, TNOJy4YEeHUE U
npumeHnenne. CoeuHeHUs KpeMHus B npupojie. O01ue nmpeacTaBieHus 00 OKCuiIe
kpemuus (IV) u kpemuueBoit kuciore. CUIMKATHI, UX HUCIOJIb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHe#Ie CTpouTelbHbIE MaTepualibl: KepaMHuKa, CTEKIIO,
IIeMeHT, O0eToH, kene300eToH. [IpoOGiaeMbl  Ge30macHOTO  MCMOJIB30BaHUS
CTPOUTEIIBHBIX MAaTEpPHaJIOB B MOBCEIHEBHOMN KU3HHU.

MeTajibl 4 UX COeIMHEHUST

OO6m1as xapakKTepUCTHKAa XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
UX TIoNokeHus B llepuonamueckor cucTeMe XUMUYECKHX »diiemeHToB ..
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi ~ KPUCTAIMYECKAass  pemETKa.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. du3nyeckre U XMMUYECKUe CBOWcTBa MeTamuioB. Oo1ue
criocoObl ToydeHuss MeTauioB. IloHsATHE O KOppO3WHM METalJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX NMPUMEHEHHE B OBITY U MPOMBINUICHHOCTH. [l]eouHbIe MeTaJIIBI: MOJI0KEHUE
B [lepuoanueckoit cucreme xumnueckux 3nemeHToB .M. MenneneeBa, ctpoeHue
HX aTOMOB, HaXO0XX/ICHHE B TIPUPO/JIC.

du3nuecKkre 1 XUMUYECKUE CBOMCTBA (Ha MpUMepe HATpUs U Kaius). OKCUIbI
W TUAPOKCUIBI HAaTpusi M Kanusa. lIlpuMeHeHHe WIEeTOYHBIX METAUIOB U HX
COEMHEHU.

[[lenoyHO3eMENbHBIE METAJIBI MAarHui ©W  KaJdblLMU: TOJOXEHUE B
[Tepunoanueckoit cuctemMe xuMuieckux 3eMeHToB /.M. Menaeneesa, cTpoeHHe UX
aTOMOB, HaxOXJIeHUEB npupoje. Ouzndeckrue 1 XUMUIECKUE CBOMCTBA MarHus U
Kanblys. Baxueimume coeluHeHUs KanbInsl (OKCUI, THAPOKCHUI, COJIH). JKECTKOCTD

BOJIbI 1 CLIOCOOBI €€ YCTPaHEHUSI.
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Amromunui: mnonoxeHue B llepuoanueckoil cucreMe = XMMHUYECKHX
anementoB J[.MI. MenneneeBa, cTpoeHHE aToMa, HAXOXKICHUE B IIPUPOIE.
dusnyecKkrue U XUMHYECKUE CBOMCTBA alfoMUHMSI. AMGOTEpPHBIE CBOMCTBA OKCHA
Y TUJIPOKCHUAA aJTFOMUHHS.

Keneso: nmonoxenue B Ileppoauyeckoil cUCTEME XHMHYECKUX DIIEMEHTOB
JA.W. Meunneneesa, CTpoeHHE aroma, HaxoxXieHue B npupone. dusnueckue u
XAMUYECKHE CBOWCTBA jene3a. OKcuibl, TAPOKCcH b M conn xkeresa (1) u xxenesa
(I11),ux cocTaB, CBOICTBA M MOJIyYEHHUE.

Xumuueckuti oKcnepumenm:

O3HaKOMJIEHHME ¢ oOpa3llaMM METaJIOB M CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH, H3y4YE€HHE  PE3YJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUSA OKCHJA
KaJblIUsl U HATPUS C BOJOH (BO3MOXHO HCIOJB30BAaHUE BHJICOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOW BOJBL, IIpOLIECCAa TOPEHUS KEJe3a B KUCIOPOJE
(BO3MOXKHO  HKCIIOJIb30BaHHWE  BHJJAEOMATEpUAOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKLIN Ha MOHBI (MarHus, KaJIbLIMs, AIFOMAHUS, IUHKA, kxene3a (1)
u xenesa (II1), menu (II), HaGarOMEHME W ONMMCAHHE TPOILIECCOB OKpAITMBAHUS
IUITAaMEHU HWOHAaMU HaTpHs, Kalus U KajdblUusa (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATTIOMUHHUS U
TUAPOKCHIA [IMHKA, PELICHUE DKCIEPUMEHTAIBHBIX 3ajad 0 Teme «BaxHenmue
METAJUIBI U UX COCTUHEHHUSI».

[leppuonnueckuit  3akoH. Ilepuogmueckas cucrema XUMHUYECKUX
snementoB /.. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB XMMHUYECKUX DHJIIEMEHTOB IEPBBIX TPEX MEPUONOB, KM, KaJbLUSI U UX
COEMHEHUIB COOTBETCTBUH C MOJIOKEHUEM JIEMEHTOB B [lepnoanueckont cucreme
Y CTPOCHHEM UXATOMOB.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMK, AJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
OKHCJIUTENIbHO- BOCCTAHOBUTEIIBHBIX PEAKIMN C HCIOJb30BAHHEM METOJA

3JIEKTPOHHOTO OajaHca.
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['eneTnyeckas cBA3b MEXKYy KJIaCCaMU HEOPTaHUYECKUX COETUMHECHUM.

Xumuueckuii sKxcnepumenm:

KaueCTBEHHOE OMPECICHUE COACPKaHMs KUCIOpOaa B BO3IyXe, MOJIYyUEHUE,
coOupaHue, pacrno3HaBaHWE M U3YYCHHE CBOMCTB KHUCJIOpOAa, HaOI0/IeHHe
00pa310B BEUIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEI0BAHUEOCOOEHHOCTEN pacTBOPEHHUS
BEIIECTB C Pa3IMYHONM PacCTBOPUMOCTHIO, IPUTOTOBJIEHHE PACTBOPOB C
ONPEAEITIEHHON MACCOBOM J10JIEW pACTBOPEHHOTO BEUIECTBA, B3AUMOICVICTBUEBOIBI C
MeTauiaMu (HaTpUEeM U KaJIbIIFeM ) (BO3MOXHO UCTIOIB30BaHUE BUIEOMATEPUAIIOB),
uccie/oBaHue OoOpa3llOB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJI0/ICHUe U3MEHEHUS! OKPACKW MHIAMKATOPOB B PACTBOPAX KHCIOT U IIEJIOYEH,
u3yuenue B3aumojeincTBus okcuma meaud (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCIIOTC MeTaJyIlaMU, peaKkIuid HeUTpaau3aluu, IOJIy4YeHUEe HepPacTBOPHUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO MeTaJla JIPYTUM U3 PAcTBOpa COJU, pEIIeHUe
AKCHEPUMEHTAIBHBIX 3a/lad 10 TeMe «BaxHellne Kiacchl HEOPraHWYECKHUX
COEIMHEHUI).

IJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIET'O

JInYHOCTHBIE pe3yJIbTAaThI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€¢ OOyYeHUS XUMUHU B €IUHCTBE Y4eOHOH W
BOCIIUTATENIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOIIlecTBE TMpaBUJIaMU M HOPMaMU TOBEJIEHHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATU3AINH 00yUYaOIIUXCS.

JInuHOCTHBIE  pe3ynbTaThl  OTPa)KalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJCTBOBATbCSL CHUCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWd U
pacuIMpeHue ONbITa IESITENLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YaCTH:

NATPHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY

N HAYYHOMY HACICAWIO, ITOHMMAHHSA 3HAUCHUA XUMHYECKOU HAayYKH B JXHW3HH
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COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJIETh JTOCTOBEPHOM HMH(OpMaUUend o

MEPEIOBBIX JOCTHKEHUAX M OTKPBITUSAX MHUPOBOM M OTECYECTBEHHOW XHMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa U 00ILECTBA;
rPaXKIAAHCKOI0 BOCIIMTAHUSA:

NPEACTABICHUS O COLUUAIBHBIX HOPMAaxX M MpPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUHM B KOJIJICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO- HCCIEOBaTeNIbCKOM, TBOPUECKOW W JPYyrux  BUOAX
NEeSATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM AESTENIbHOCTH IPHU
BBITIOJIHCHUU YYEOHBIX, TII03HABATEJbHBIX 3a7a4, BBHIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE TOBEJCHHWE W TOCTYIKM CBOUX TOBAPHUILIEH C TMO3UIMHA HPABCTBEHHBIX U
IPaBOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEICTBUI IOCTYNKOB;

HEHHOCTH HAYYHOI 0 O3HAHMSA:

MUPOBO33PEHUYECKHE TPEICTABICHUS O BELIECTBE M XUMHYECKON PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKHM M COCTaBIISIOIIUE
OCHOBY JIJII TTIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI NPHUPOJbI, B3aUMOCBS3IX 4YEJIOBEKA C
MIPUPOTHOUN CPEZION, O POJIM XUMHUM B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HaOI0aeMbIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHON, WH(DOPMAITMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHUCIE
HABBIKOB CaMOCTOATEIBHON paboThl C Y4YeOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATYpPOH, JIOCTYIMHBIMH TEXHUYECKUMHU CpEJCTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHMIO U TMO3HAHHIO, JI0003HATENBHOCTh, TOTOBHOCTH H
COCOOHOCTh K  camMOoOOpa3OBaHUIO, MPOEKTHOM M  HUCCIEAOBATEIBCKOM
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4yeHUS B
JTaJIbHEUIIIEM

(popMupoBaHus KyJbTYPbI 310POBbHA:
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OCO3HAHUE IIEHHOCTU J>KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 *KU3HU, OCO3HAHUE MOCIEIACTBUH U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJNIIOZIEHUs TMpaBui OE30MaCHOCTH TIpU  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOU KU3HU;

TPY/0BOT0 BOCTIUTAHMS:

MHTEPEC K MPAKTHUECKOMY M3YUYeHUIO NMpodeccuil U Tpyaa pa3IMuHoro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JIESITEILHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHMs]  TPEJAMETHBIX  3HAHWM 1O  XUMHUU, OCO3HAHHBIA  BBIOOD
WHJMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBLHOM Cpeie;

IKOJIOTNYEeCKOT0 BOCTIMTAHUSA:

HKOJIOTHYECKHU 11eJ1IecCO00pa3Hoe OTHOILIEHHWE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
O6e3omacHoro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3/JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJIy9aeMble TIPU MU3YYCHUU XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TI00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

MeTanpeaMeTHbIe pe3yJabTAThI

B cocrtaBe wMmeranpeaMeTHBIX pE3yJAbTAaTOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUs MUPOBO33PEHUS OOIICHAYUYHbIE TOHATUS (3aKOH, TEOPHUS, IPUHIINII,

runore3a, (akr, cucrema, MpOILECC, IKCIHEPUMEHT U JpPYyroe.), KOTOpble
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O LIEJIOCTHOM
HAay4YHOU KapTHUHE MHpA, U YHUBEpCalbHble yueOHbIE NEeUCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYISATHUBHBIE), KOTOpblE 0OecneunBaroT (QOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

baszoBble Jornyeckue AecTBUA:

YMEHHSI MCIMOIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHHUU
3HAHWM: PACKPBIBATH CMBIC XUMHUYECKUX IMOHATUH (BBLACIATH MX XapaKTepHbIE
NpU3HAKH, YCTAHABIMBATh B3AUMOCBSI3b C JPYTMMH TOHSTUSMHU), UCTIOJIB30BATh
HOHSITHS JIsl OOBSICHEHUS! OTACNIbHBIX (DaKTOB U SIBJICHU, BEHIOMPATh OCHOBAHMS U
KpUTEpUH JUIsl KiIacCU(PUKAIMKM XMMHYECKUX BEIIECTB U XMMUYECKHX pPEaKIui,
yCTaHaBIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH H3ydeHUS,
CTPOMTH JIOTUYECKUE PACCYKIEHUS (MHAYKTHUBHBIE, JAE€TyKTUBHBIE, [10 aHAJIIOTUN),
JIeJIaTh BBIBOJBI U 3AKIFOYCHMS;

YMEHHE MNPHUMEHATh B IPOLECCE IIO3HAHWS TOHATHA (IPEIMETHBIE W
METanpeIMETHBIE), CHAMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCIIOJIb3YEMBIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHIEMbIE B XUMUU MOJIEIbHbBIE TPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ D3JE€MEHTa), XUMHueckas (opMmylia U ypaBHEHHE
XUMUYECKOM peakluy — NpU pelIeHUud y4eOHO-TI03HAaBaTEIbHBIX 3a/a4, ¢ yUYETOM
3TUX MOJEIBHBIX MPEJCTaBICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUECKUX PEaKIIUH,
BBIBJIATh  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CIEJICTBEHHBIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLECCAX U SIBICHUSIX.

ba3oBrble uccienoBare/ibCkue 1eicTBHA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BONPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, & TAKKE B KAUYECTBE OCHOBBI JJI1 (POPMUPOBAHMSI TUIIOTE3BI O TPOBEPKE

MMPaBHJIIBHOCTH BBICKA3bIBACMbIX CY)KHGHHﬁ;
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MpUOOpPETeHHE OMbITa MO IIAHUPOBAHUIO, OpPraHU3allMd W MPOBEICHUIO
YUYEHUYECKUX HKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJOM Mpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POPMyIHpPOBATH 00OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MpoJIeNIaHHOM padore.

Pab6ora ¢ ungopmaumeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH W HMHTEPIPETHPOBATH HWH(OOPMAIIHIO
Pa3IUYHBIX BUIOB U (OPM TPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4yHO- TOMyJsipHAs JUTEpaTypa XUMUYECKOTO COJEpKaHUs, CIpPaBOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUYECKU OIICHUBATh MPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE TMPUMEHSTh Pa3IMYHbIC METOJbI U 3alpPOCHl TPH MOUCKE W OTOOpE
uHQOpMallMK W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJISI BBITOJTHEHUSI
y4eOHBIX M MO3HABATENBHBIX 3a7a4 OMPEeIEHHOr0 TUIA, TPUOOPETEHHE OMbITa B
00JaCTH  MCTOJB30BaHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOJIB30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANBbHYIO (pOpMyY TpejcTaBlieHus nHOpMaIuu U
WUIIOCTPUPOBATh PEIIAEMbIE 3a/laud  HECIIOKHBIMU CXEMaMH, JHarpaMMamu,
npyrumu popMamu rpaduku U BX KOMOMHAIIASMU;

YMEHHE UCIOJIb30BaTh M AaHAJIM3UPOBATh B TMpoIllecce y4eOHOU U
MCCJIEI0OBATEIBCKON ACATENHPHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIECH MPUPOIHOU
CpeJbI.

KoMMyHuKaTHBHBbIE YyHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

yMEHUE 337]aBaTh BOIIPOCHI (B X0JI€ AXAJIOra U (MU ) JUCKYCCHH) TIO CYILIECTBY
oOcyxmaeMol Tembl, (HOPMYITUPOBATH CBOM MPEJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MPEJIJIOKEHHOM 3a71a4H;

MPUOOPETEHHE OTbITA MPE3EHTALIUMK PE3YJIbTATOB BHIITOJIHEHUS XUMUUECKOTO
JKCIeprMeHTa (71a00paTOPHOTO OMBITA, JA00PATOPHOU padOTHI MO HMCCIICAOBAHUIO

CBOMCTB BEIIECTB, Y4€OHOTO MIPOEKTA);
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3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHMKAMM I103HABATEIBHOW M
MCCJIEeI0BATENbCKON JEATEIbHOCTH MNPU PELIEHUHM BO3HHUKAIOIIMX MpoOjeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COIacoBaHUs MO3ulUil (0OCyx)aeHus, oOMeH
MHEHUSIMH,

«MO3TOBBIE IITYPMbD», KOOPAUHALMS COBMECTHBIX AECHCTBUN, ONPEIEICHHUE
KPUTEPHUEB IO OLIEHKE KaueCTBa BBIMOJIHEHHOW padOThI U IpyTHUE);

PeryasiTuBHbIC YHHBepCcaAJIbHbIC Y4eOHbIe IeHCTBUSA !

YMEHUE CAMOCTOSITENIBHO ONPENENATh LEIU JEITENIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JEeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PelIeHHs] YUeOHbIX U
NO3HABATENbHBIX 3374, CaMOCTOSITEIbHO COCTABJISATh WM KOPPEKTUPOBATH
OPEMJIOKEHHBIA aJNTOPUTM JIEUCTBUU IIpU BBINOJIHEHUH 3aJaHUNA C YYETOM
MOJIyYeHHUsST HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLIEHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O pPE3yJlbTaTa 3asBICHHON LEIU, YMEHHE
UCIIOJIB30BATh M aHAJIU3UPOBATH KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 3aIaHUM.

IIpeaMeTHBIE pe3yabTaThI

B cocraBe mnpenMETHBIX pe3yJabTaTOB 10 OCBOCHHUIO 005S3aT€IhbHOTO
COJICp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (eaepanbHOl pabodeil mporpamMMon,
BBIJICTISIIOT: OCBOGHHBIE OOYYAIONIMMUCS Hay4YHbIE 3HAHUS, YMEHHS U CIOCOOBI
NeHWCTBHM, crenupuyeckue I MpeaMeTHOM obnacth «XuUMHS», BHUIBI
NEATEIIBHOCTH 110  IIOJIYYEHHUIO HOBOI'O  3HAHWA, €ro  HMHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K koH1y oOyudenus B 8 kj1acce rnpeiMeTHbIe pe3yabTaThl Ha 6a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHSITHUH: aToM, MOJIEKYJa,
XUMHYECKUH 3IEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH (OAHOPOIHAS
Y HEOJIHOPOJIHAs), BAJIGHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHas Macca, MaccoBass AOJS XMUMHUYECKOIO
3JIEMEHTA B COEJIMHEHUU, MOJISIPHBIA OOBEM, OKCHI, KHUCIOTAa, OCHOBaHHUE, COJIb,

QJICKTPOOTPHUIATCIIBHOCTD, CTCIICHDb OKHUCJICHHA, XHUMHNYCCKasi pCaKknu,
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KJaccuuKaIus peakiuii: peakiiuu COCIUHEHUs, PEaKIUU Pa3IoXKeHUs, peaKIuu
3aMelIeHUs, Peakiuu OOMEHa, 5K30- M HHIAOTEPMHUECKHE DPEaKIMH, TEIIOBOU
s ekt peakiuu, SAPO aToMa, SIEKTPOHHBINM CJIOM aroMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HEMNOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBS3b, HWOH, KaTHOH, AaHWOH, pPAacTBOp, MaccoBas JOJIsI BEIIECTBA
(TpoleHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHYECKUX TIOHATHH H
OPUMEHSTh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBIeHUS (DOPMYIT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

OTIPENICNIATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
CTETMIEHb OKUCIJICHUS DJIEMEHTOB B OWHAPHBIX COCAWHEHUSX, TPUHAIJIC)KHOCTD
BEIIECTB K OMpPENeNIEHHOMY KJIacCy COeAMHEHHM Mo (popmynaM, BUJI XMMUYECKON
CBsI3M (KOBAJICHTHAS U UOHHAS) B HEOPTaHUYECKUX COCTUHEHUSAX;

packpbiBaTh cMmbici  [lepuognueckoro 3akona J[.MI. Mennaeneea:
JEMOHCTPUPOBATh NTOHUMAHNE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX MojoxkeHus: B Ilepuoguueckoil cucTemMe, 3aKOHOB COXPAHEHUS
Macchl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA
ABorajipo;

ONMKCHIBATh MW XapaKTepu3oBaTh TaOnuuHyio ¢opmy I[lepumonnyeckoit
CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moarpymnma (A-
rpyImmna)» u

«mobounass moxarpynmna (b-rpymnma)», wmanbsle u  OONBIINE TIEPHOIBI,
COOTHOCHTH 0003HAUCHUS, KOTOphIe UMEIOTCs B Tabnuiie «Ilepnoanueckas cucrema
xumuueckux aneMeHToB .M. MeHnaeneeBa» ¢ YMCIOBBIMM XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIee 4mcio
AJIEKTPOHOB U PACIPEACIICHUE UX MO ANEKTPOHHBIM CIO0SIM);

KJIacCU(PUIIUPOBATH XUMHUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHUE peaknu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BELIECTB, 10

TermnoBomy 3P PexTy);
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XapaKTepu3oBaTh (OMHMCHIBATH) OOIIME XMMHYECKHME CBOWCTBA BELIECTB
pa3IUYHBIX KJIAcCOB, MOATBEPKAas OINUCAHWE MpUMEpPaMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B Pa3IMUHBIX
YCIIOBUSAX;

BBIUUCISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0O XMMHUYECKOIO 3JIEMEHTa MO0 (QopMylie COEAMHEHHS, MaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAMTH PACUETHI MO YPABHEHUIO XMUMHYECKOU
peakluu; MPUMEHSATh OCHOBHBIEC ONEPAIIU MBICITUTENbHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 000011IeHHEe, CHCTEMATH3alINI0, KIIACCU(PUKALIUIO, BBISBIICHUE
NPUYUHHO- CJIEJICTBEHHBIX CBSI3€W — JUIsl U3YUEHUS CBOMCTB BEILIECTB M XUMUYECKUX
peakiuii, eCTeCTBEHHO-HAay4YHbIe METOJbl TO3HAHUS — HAOIIOJCHUE, U3MEpPEHUE,
MOJENNPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );

CJIeI0OBaTh MpaBWIIaM IMOJIb30BAHUSA XUMHUYECKOM MOCYI0M U 1a00paTOPHBIM
o0opyAOBaHUEM, a TaKXKe MpaBUiiaM OOpaIleHHs ¢ BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIMSIMU TI0  BBIMIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKUX OIBITOB IO
MOJIYYCHUIO M COOMpaHWIO0 Tra3000pa3HbIX BeEmIeCTB (BOJAOPOAA M KHUCIOPOJA),
MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOM HOJIEM PACTBOPEHHOIO
BEIECTBA, [UIAHUPOBATH M NPOBOJUTH XHUMHYECKHE OSKCIHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KHCIIOT C IOMOIIBIO HHIUKATOPOB (JAKMYC,
benondranernH, METUIOpaHX U IPyTHUE).

K koH1y oOyuenus B 9 kiacce rnpeiMeTHbIE pe3yabTaThl HA 6a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHNA: XUMUYECKUN AJIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCIECHHSA, XHUMHUYECKas
peakius, XUMU4YecKas CBsI3b, TEINIOBOM A(hPEKT peakuu, MOJIb, MOJISIPHBIM O0BEM,
pacTBOp, DJEKTPOJIUTBI, HEINEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT IUCCOLUALMS,

peakiuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMUUYECKOE paBHOBECHE, OOpaTUMBbIE U

28



HEOOpaTUMBbIE peakuuu, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakuuu,
OKHUCJIUTENh, BOCCTAHOBUTEJb, OKHCICHUE M BOCCTAHOBJIEHHE, aJIJIOTPOIIHS,
aM(oTepHOCTh, XUMHUECKas CBs3b (KOBaJCHTHas, WMOHHAs, MeETaJUIM4ecKasi),
KpUCTAJUIMYECKasl PEeIIETKA, KOPPO3HS METAIIOB, CIUIABbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenabHo gonyctuMas konenrpanus [IJIK Beniectsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TIOHSATHUM U
MPUMEHSATBHITH MOHSITHUS MPU ONTUCAHUM BEIIECTB U UX MPEBPAICHUIA;

UCITIOJIB30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTaBICHUST (hOPMYJT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

ONpPeAEsiTh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJJIC)KHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy COCTMHEHUM 110 (hopMyJiaM, BUJI XUMHUYECKOHN CBS3U (KOBAJICHTHAs, MOHHAS,
METaJUTMYeCcKas) B HEOPraHUYECKUX COCTUHCHHSX, 3apsij] MOHA O XUMHUYECKOM
dbopMyiie, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTAHUUYECKUX COSTUHEHUH, TUTI
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBath cmbicn [lepuonuueckoro 3akona JI.M. Menneneesa wu
JIEMOHCTPUPOBATh €T0 MOHWMAHWE: OMHUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO
dopmy Ilepruoanueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB: paziuyaTh MOHSATHUSA
«riaBHas noArpynna (A-rpymnma)» u «modounas noarpynmna (b-rpymma)y, Manbie u
OomnbIIME  TEpPUOJbl, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
MEPUOANYECKON TabJinile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsija sjpa, OO0IIee YUCIO JJIEKTPOHOB H
pacmnpeneneHue uX Mo AIEKTPOHHBIM CIIOSIM), O0BSICHATH O0IITHE 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWCTB AJIEMEHTOB U UX COEIMHEHUH B Mpejenax MajiblX NEPUOJIOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUUYECKHE JJIEMEHTHI, HEOPTAaHMYECKHE BEIeCTBa,
XUMUYECKHUE peaklnu (10 YUCIy U COCTABy YYACTBYIOIIMX B PEAKIIMU BEILIECTB, O
TeoBoMy 3(QeKkTy, Mo H3MEHEHUI0 CTEMEHEeW OKHUCIEHUS XUMHYECKHX

AJIEMEHTOB);
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XapakTepu3oBaTh (OMHUCHIBATH) OOMKME U cHEU(UUECKUEe XUMUUYECKHUE
CBOMCTBa MPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPKJasi OMUCAHUE MPUMEPAMU
MOJIEKYISIPHBIX U

MOHHBIX YPAaBHEHHUI COOTBETCTBYIOINX XUMUUECKUX PEAKIIHM;

COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTUUECKON JUCCOIMALIUM KUCTIOT, IIEI0Yei
U COJIeH, TOJHBIE W COKpalléHHbIE YpPaBHEHHUS pEaKIUid HOHHOTO OOMEHa,
ypaBHEHUS PEaKIil, MOATBEPXkIAIOIIUX CYIIECTBOBAHUE TECHETHYECKON CBS3U
MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;

pPacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKUX TPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa M0 (opMylie COSIMHEHHs, MaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAMUTH PACUETHI MO YPABHEHHUIO XHUMHYECKOM
peakuuu;

coOJI01aTh MpaBujia MOJIb30BAaHUS XUMUYECKON MOCYION U J1aOOpaTOPHBIM
o0opyZoBaHUEM, a TAKXKe MpaBHJia OOPAIIEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU TI0  BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB TIO
MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAaKa M YTIIEKUCIIOrO rasa);

IPOBOJIUTh PEAKIINH, MOATBEPAKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX
BEIIECTB: PACMO3HABATH OIMBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cymnbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHUSI W HOHBI
M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPTraHMYECKUX
BEILIECTB;

IPUMEHATh OCHOBHBIE OMEPALIMU MBICTUTEIBLHON JNEATENIbHOCTA — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0O00OIIeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — MJI1 U3Y4YEHHUs CBOWCTB BEIIECTB U XUMUUECKUX PEAKIIUH,
€CTECTBEHHO- HAay4Hbl€ METOJbl I[O3HAaHUA — HaONIOJCHUE, H3MEpPEHUe,

MOJICTUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN ).
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K konmy o0yuenuss B 10 kjacce npeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Yy 00YHAIOIIUXCSI YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUNA: XUMUYECKUN IIEMEHT,
aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIbHOCTh, CTENEHb OKHUCICHUSA, XUMHUYECKas
peakius, XUMUYecKas CBsI3b, TEIUIOBOM 3P (PEKT peakuu, MOJIb, MOJIAPHBIN 00BEM,
pacTBOp, DBJEKTPOJIUTHI, HEINEKTPOJIUTHI, AJIEKTPOIUTHYECKAs JHUCCOLMAIUS,
peakluu UOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, 0OpaTUMBbIE U
HeoOpaTUMbIe peaxuuu, OKHUCJIMTEJIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHUCJIMTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, AaJIJIOTPOMHS,
aM(pOTEepHOCTh, XHMHUYECKasi CBsI3b (KOBAJIGHTHAs, MOHHAs, MeTaJuIM4yecKas),
KpUCTAJNTUYECKas PeIIETKa, KOPPO3UsI METAJJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM
peakuuu, npeaenbHo ponyctumas konnentpanus [1JIK BemecTsa;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XMMUYECKUX DJIEMEHTOB B
COEMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEICIEHHOMY
KJIACCy COeIMHEHM 1o hopMysiam, BUI XUMUYECKOH CBsI3U (KOBaJIGHTHAs, MOHHAS,
MeTaJInyeckas) B HEOPraHUYECKHX COCIUHEHHUAX, 3apsi/i MOHA MO XUMHYECKOU
dbopMyie, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTAHUUECKUX COSTUHEHUH, TUTI
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici Ilepuoguueckoro 3akona J[.MI. MenneneeBa wu
J€MOHCTPUPOBATh €r0 TMOHMMAaHHUE: ONMHUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO
dopmy Ileproanueckoil cucCTEMBbl XUMHUYECKHX 3JEMEHTOB: pa3ndyaTh MOHATUSA
«rmaBHas noArpymma (A-rpymmna)» u «mobounas noarpymnma (b-rpymma)y», mansie u
Oonplliie  MEpUOAbl, COOTHOCUTH OOO3HAUEHHUs, KOTOpble HMEITCA B
NEPUOJNYECKON TabNHIle, C YHUCIOBBIMH XapAaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3apsi] siapa, oOlIee YHCIO 3JIEKTPOHOB M
pacnpezieNieHue UX 10 3JIEKTPOHHBIM CI0SM), OOBSICHITH O0II1Ee 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB U MX COEJMHEHUN B Mpe/iesiax MajiblX [IEPUOJIOB U

[JIaBHBIX MTOATPYMH C YYETOM CTPOEHHS UX ATOMOB;
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XapaKkTEPU30BaTh: JIEMEHTBI MaJIbIX IEPUOJIOB O UX nojoxennto B [ICXD;
oOIllMe XUMHUYECKHE CBOMCTBA METAUIOB, HEMETA/UIOB, OCHOBHBIX KJacCOB
HEOPTraHUYECKUX COCAUHEHNM;

OOBSICHAITh: 3aBUCMMOCTb CBOMCTB BEIECTB OT HUX COCTaBa U CTPOCHUS,
MPUPOJY XUMHUYECKOM CBSI3M  (MOHHOM, KOBAJEHTHOW, METAJLTMYECKOM),
3aBUCHUMOCTh CKOPOCTHM XUMHYECKOW pEaKIMU U TIOJOXKEHHUS XUMHUYECKOrO
PaBHOBECHS OT PA3IUYHBIX (DAKTOPOB;

BBIUHCIIATH 110 XUMHUYECKUM YPABHEHUSIM MAaCChl UJIM KOJIMYECTBA BEUIECTBA
10 U3BECTHOM MAaCCE WM KOJIMYECTBY BEIIECTBA OJTHOTO U3 BCTYINAIOIINX B PEAKLIUIO
BEIIIECTB WJIM MPOJYKTOB PEaKIMHU. BbUHCISITE Maccy (KOIMYECTBA BEIIECTBA,
o0beMa) TPOAYKTa pEaKIMu, €CJIM M3BECTHA Macca HWCXOJHOTO BEIIEeCTBa,
CoAepKaIIero ONpe/eICHHYIO JOJII0 puMeceid. Bbrraucisath maccy (KOoJau4yecTBa
BeIleCTBa, 00BheMa) MPOIYKTA PEAKIINH, €CJIM U3BECTHA Macca pacTBOpa U MaccoBast
JI0JIs1 PACTBOPEHHOIO BelecTBa. Pacu€rsl HA MPaKTUYECKUM BBIXO/;

BBIIIOJIHATD XUMUYECKHUM OKCIIEPUMEHT I10 PACIO3HABAHUIO BaXKHEMIIUX
HEOPraHWYECKUX BEIIECTB;

IPOBOAUTH CAMOCTOSITENIbHBIA ~TIOMCK XUMUYECKOW HMH(pOpMalUd C
UCIIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M yMEHHS B  MPaKTUYECKOU

NIESITSIILHOCTH U MTOBCEIHEBHOM KU3HHU.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HaunmeHoBaHue KoanuectBo Copnep:kanue 00yueHust OCHOBHBIE BH/IBI 1€ATEIHHOCTH
n/m pa3aeoB u TeM 4acoB 00y4aoumxcst

y‘l66HOF0 nmpeamMera

Paznen 1. IlepBoHayanbHbIE XU

MHWYECKHE ITOHATUA

11

XnuMmus — BakHas
001aCcTh
€CTECTBO3HAHUS U
MPAKTUYECKOUN
JEeITEILHOCTH
JeJloBeKa

5

[Ipenmer xumuu. Posib XuMHUM B 5KU3HU YEJIOBEKA. XHUMUS
B cucTteMe Hayk. Tena u BemecTtBa. dusndeckue CBONCTBA
BEIIECTB. ATperaTHOe COCTOSTHUE BemecTB. [loHsaTHe 0
METO/IaX IMO3HAHUS B XUMHH. YHCThIC BEMECTBA H CMECH.
Crioco0sI paznieneHust cMmeceid. XuMUYECKUMA
JKCIIepUMEHT: JleMoHcTpanuu: 3HaKOMCTBO C
XUMHUYECKOH TTOCY/I0H, C MpaBUiiaMu pabOTHI B
7abopaToOpUM U MpUEeMaMu 00palieHus ¢ 1abopaTOPHBIM
obopynoBanueMm. OuU3MYECKUE CBONCTBA 00pa3IoOB
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJIIOB.
Crnioco0nI pazneneHus cmeceit (humpTpoBaHue,
BbINIApUBaHUE, TUCTUIUIALUSA, XpoMaTorpadusi).
JlaboparopHuble onbIThl: M3yueHue u onucanue
¢buznyecKkux CBOMCTB 00OPA3I[0B HEOPraHUUYECKUX
BenlecTB. M3yueHue crnoco0oB pazjiesnenus cMeceit (¢
nomotisio Mmaruuta). [Ipaktudeckue padbotsr: Ne 1.
[IpaBuna paboTs! B 1abopaTopuu U NpuéMbl 00paIIeHus ¢
naboparopHbiM o0opynoBanuem. Ne 2. Paznenenue
cMmeceil (Ha mpuMepe OYUCTKHU MOBAPEHHOM COJIN)

PackpbIBaTh CMBICT N3y4aeMbIX MOHSATHIA.
PackpbiBaTh posib XUMUU B IPUPOJIE U
KU3HH YeJIOBEKa, €€ CBA3b C APYTUMH
HaykamMu. Pa3nudare yncThie BemecTBa u
CMecCH; OJHOPOHBIC U HEOTHOPOIHBIE
cMmecH. PazmnuaTh pusnueckue u
XAMHuYeckue sBjaeHus. ClaeIoBaTh
aJIroOpUTMaM HUCMOJIb30BAHUS
AKCIEPUMEHTAIBHBIX METOJIOB —
HaOMIOACHUS U SKcriepuMenTa. Habmronars
1 OTIUCBHIBATh OOBEKTHI MTPU TIPOBEICHUH
JIEMOHCTpAIUi 1 J1a00PATOPHBIX OIBITOB
10 U3YYCHUIO (PU3UYECKUX CBOMCTB
BEILIECTB, CITIOCOOOB pa3/ieieHus1 cMecei
BemiecTB. [I[poBOIUTh XUMUYECKUI
AKCIIEPUMEHT TP pa3eICHHH cMecell (Ha
MIpUMeEpE OYMCTKH IIOBAPEHHOM COJIN) B
X0JIe IpaKkTu4deckoit paboTsl Ne 2.
CiienoBaTh NpaBuiiaM MOJIb30BaHUS
XUMHUYECKOH Mocy10il 1 1abopaTopHbIM
000py/I0BaHKEM, a TAKXKE MIPABHIIAM
oOpalleHus ¢ XMMUYECKUMU BEIIeCTBAMU
B COOTBETCTBUHU C MHCTPYKIIMEH TIPH
BBITIOJTHEHUH MPaKTU4Yeckoil paboTel Ne 1.
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Ne HaumenoBanue KosnunuectBo Coaep:xkanue o0yueHust OcHoBHbBIEe BU/bI 1eITeJIbHOCTH
n/n pas3/ieJioB U TeM 4acoB o0y4yaromuxcs
y4eOHOr0 npeaMeTa

BricTpanBath pa3BEépHyTbIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPON Ha HHPOPMALUIO
13 yueOHHMKA U CIIPAaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO MCIOJIb30BaTh U3Y4EHHBIN
MTOHATUIHBIN annapar Kypca XUMHHU

1.2. | BemecrtBa u 15 ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3NieMeHThl. CuMBobl | OmnpeneisaTs NpU3HAKU XUMHUYECKUX

XUMHUYECCKHUE PCAKIUU

XUMHUYECKUX AJIEMEHTOB. [IpoCThie U CII0’KHBIE BEIIECTRA.
ATOMHO-MOJIEKYIISIPHOE YUeHHE. XUMUdecKas popmyia.
BanentHoCTh, aTOMOB XUMHUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BemlecTB. OTHOCUTENIbHAS aTOMHAs
macca. OTHOcHUTeNnbHAs MOJIEKYIsipHas Macca. MaccoBas
JIOJISI XUMHAYECKOTO 3JIeMeHTa B coenuHennn. KommdaecTBo
BemiecTBa. Monb. MonsipHas macca. B3anmocBs3b
KOJINYECTBA, MACChl U YHCIIA CTPYKTYPHBIX €TUHMI]
BemiecTBa. Pacuérel mo popmynam XUMUIECKUX
coequHeHni. du3nyeckre U XUMHUYECKUE SIBJICHHS.
XuMuueckasi peakius 1 e€ Npu3Haku. 3aKOH COXpaHEHUs
MacChl BEHIECTB. XMMUUYECKUE YPABHEHHS.
Knaccudukanus XuMUYeCKUX peakiui (CoeqMHEHUS,
paslioKeHus, 3aMeIeHUsI, 0OMeHa). XUMHYCCKHI
skcnepuMeHT: JlemoncTpauun: uzndeckue cBONCTBa
00pa3IoB HEOPraHMYECKUX BEIIECTB — METAILJIOB U
HeMeTautoB. OOpa3iibl BEMIECTB KOJIUYSCTBOM 1 MOJIb.
dusndeckue sABIeHUS (TUTABJICHUE BOCKA, TasSTHUE JIbJIA,
pacTUpaHue caxapa B CTYIIKE, KUIIEHHE U KOHJICHCAlUs
BOJIbl). XUMUYECKHUE SBICHUS (TOPEHUE CBEYH,
MPOKaJIMBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE
COJIBI WJIM MEJIa C COJISTHOM KHCIIoTo#). Habmonenune
MIPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIUi

peaKIui, YCIIOBHS UX MPOTCKAHMUS.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHUYCCKHUX SIBJICHUH C TOUKH 3PEHUS
ATOMHO-MOJICKYJISIPHOTO YYCHHS.
KnaccuduiumpoBate XHMHYECKUE PEAKITHH
(1Mo 4KCITy ¥ COCTaBy pearupyomux u
oOpazyromuxcs BemecTB). COCTaBISITH
dbopMyibl OMHAPHBIX BEIIECTB T10
BaJICHTHOCTH U ONIPEJENATH BaJICHTHOCTh
no gopmynam BeulecTB. PaccTaBiath
KO2(PHUITUEHTHI B YpaBHEHHUSIX
XUMUYECKUX peakiuidi. Habmrogats u
ONHCHIBATh OOBEKTHI MPH MPOBEACHUN
JEMOHCTpAIUi U 1a00PATOPHBIX OTBITOB.
[TpoBoauTH BHIYKCIIEHUS IO (hopMynam
XUMHYECKUX COCIUHEHUM U ypaBHEHUSIM
XUMHYECKUX peakuuit. [Ipumensts
€CTECTBEHHO- HayUHbIE METO bl TIO3HAHUS
(B TOM umncie HaO0IeHUE,
MOJETUPOBAHUE, SKCIIEPUMEHT U
OCHOBHBIE OTEPAIUU MBICITUTEILHO M
NEeSTeNIbHOCTH (CpaBHEHHE,
knaccudukaius) BeictpauBath
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n/n

HaumenoBanue
pa3/iesioB U TeM
yueOHOro npeamera

KoaunuecTtBo
JacoB

Coaep:xkanue o0yueHust

OcHOBHBIE BH/IbI 1eSITEJILHOCTH
o0yuaromuxcst

(pa3noxkeHue caxapa, B3auMOJICHCTBUE CEPHOU KHUCIIOTHI C
XJIOpUJIOM Oapusi, OJIy4E€HUE U Pa3IoKEHUE THAPOKCHIa
meau (II) mpu HarpeBaHuu, B3auMOIEHCTBUE JKeTe3a C
pactBopom coau meau (II). OnbITel, UILTIOCTPUPYIOIITHE
3aKOH COXpaHeHMs Macchl. JlabopaTopHbIe OMBITHI:
Coznanue mMojenei MoJieKyl (I1apoCTEPKHEBBIX).
Onucanne pU3nYecKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB — METAJIJIOB U HEMETAJLIOB.
Hab6mronenune ¢pusndeckux (IiaBieHue BOCKa, TAsTHUE
Jb/1a) U XUMUYECKUX (TOpeHHE CBEYH, TPOKATMBaHUE
MeJHOM MpOBOJIOKH) siBJIeHU. Habmonenue u onucanue
IPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKLIUN pPa3HbIX
TUMOB. BBIYMCIIEHHS: OTHOCUTEIBLHON MOJIEKYIISIPHOM
Macchl BEIECTB, MOJISIPHOW MacChl, MacChl BELLIECTB,
Macchl M KOJIMYECTBA BELECTBA; MACCOBOM J0JIH
XUMHYECKOT'0 3JIEMEHTa 10 (GOpMyJie COEAUHEHUS; 110
YPaBHEHUSM XMUMUYECKHUX PEAKIIMNA: KOJIMUYECTBA, MacChl
BEIIIECTBA 110 U3BECTHOMY KOJIMUYECTBY, MAacCe pearcHTOB
WIN IPOAYKTOB PEaKLUU

pa3BEPHYTHIE IMCHbMEHHBIE U YCTHBIE
OTBETHI C ONOPO Ha HH(POPMALIHIO U3
yueOHHMKa U CIPAaBOYHBIX MaTEPHUAJIOB,
IPaMOTHO UCIOJIb30BaTh N3Y4ECHHBIN
MOHATUIHBIN annapar Kypca XUMHHU

Paznien 2. Baxkneilmme npecTaBUTEIN HEOPraHMYECKUX BEIIECTB

2.1

Bosgyx. Kucnopon.
ITousiTre 00 oxcumax

6

Bo3nyx — cmech razos. Cocras Bo3yxa. Kuciopon —
2JIEMEHT U IIpocToe BenlecTBo. Haxoxaenue kucnoposa B
npupoe, Gpu3ndeckue 1 XMMUYECKHe CBOMCTBA (peakuuu
ropenus). Okeunpl. [Ipumenenue kuciaopoaa. CriocoOsl
HOJIy4EeHUs KUCIIOPOo/ia B IAOOPaTOpUH U
IPOMBILIIEHHOCTH. KpyroBopoT Kuciopozaa B pupoe.
O30H — a;uI0TpOITHAs MOAU(DUKAIIUS KUCIOPOIa.
TennoBoit 3¢ (hexT XUMHUUECKO peakuu,
TEPMOXUMHUYECKUE YPABHEHHUs], DK30U SJHIOTEPMUYECKUE

Hcnoap30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsl COCTaBJICHUs (OPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUECKUX
peakuuii ¢ yuacTHeM KUCIOPOoAa.
XapakTepHu30BaTh (ONMCHIBATh) COCTAB
BO3/yXa, PU3NUECKUE U XUMUYECKHE
CBOICTBa KUCJIOPO/Ia, CIIOCOOBI €r0
MOJTy4eHUs!, IPUMEHEHUE U 3HAYECHUE B
IPUPOJIE U )KU3HHU YeroBeka. CpaBHUBATh
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Ne HaunmenoBanme KoanuectBo Conepxanue o0yyeHust OcHOBHBIE BU/IbI 1eATeIbHOCTH
n/n pa3aesioB U TeM 4acoB o0yuaromuxcst
yueOHOro npeamera

peakuuu. TormmuBo: yroib U MeTaH. 3arps3HeHue peaKInK TOPEHUS U MEIJIEHHOTO

BO3/1yXa, YCHJICHHE MMApHUKOBOTO 3 deKTa, paspyuienne | okucieHus. OObsICHATh CYIIHOCTD

030HOBOTO CJI0sl. XUMUYECKUI SKCIIEPUMEHT: AKOJIOTUYECKUX TIPOOIIEM, CBA3AHHBIX C

Hemonctparmu: KauecTBeHHOE onpeienieHne 3arpsisHEHUEM Bo3ayxa. CrnegoBaTh

coJiepaHus Kuciopoia B Bozayxe [lomyuenue, npaBujiaM 0e30macHoOi paboTHI B

cobupaHue, pacrio3HaBaHUE U U3yYCHUE CBONCTB 1abopaToOpUH MPHU UCTIOJIH30BAHUHT

kucnopoaa. Habmonenne B3anMo1ecTBUS BEIIECTB € XUMHUYECKON MOCyAbl M 000pYyI0BaHMUs, a

KHCJIOPOJIOM M YCJIOBHUS BOSHUKHOBEHHUSI U TIPEKPAIEHUsT | TaK)Ke MPaBHJIaM 0OpaIeHUs ¢ TOPIOUYUMHA

ropenus (moxapa). Jlabopatopusiii onbiT: O3HaKoMIIeHHE | BemiecTBaMu. [ImanupoBarth u

¢ oOpasmamMu OKCHOB U ONTMCAHNE UX CBOMCTB. OCYIIECTBIISITh HA MPAKTUKE XUMHUIECCKUE

[Ipaktuueckas padota: Ne 3. [losyuenue u codupanme AKCIIEPUMEHTHI, TIPOBOIUTH HAOIIOICHNUS,

KHCJIOPO/JIa, U3Y4YEHHE €r0 CBOMCTB. Brruncnenus: JieaTh BBIBOJBI IO pe3ylIbTaTam

MOJIEKYJISIPHOM MacChl KUCIOPO/Ia U 030HA HA OCHOBAHUM | SKCIIEPUMEHTA MPU IPOBEACHUH

ATOMHOM MacChbl XMMHUYECKOTO JIEMEHTA; KOJIMYECTBA, 71a00PAaTOPHBIX OTBITOB U MPAKTUYECKON

MacChl BEIIECTBA 10 YPABHEHUAM XUMHUYECKUX PEaKIUU paboThl. BEIYHCIASATH KOTUYECTBO
BelllecTBa, 00bEM rasa no hopmynam.
YyacTBOBaTh B COBMECTHOU paboTe B
rpynne. BeicTpanBaTh pa3BEPHYThIE
MIICbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha nH(poOpMaIUIo U3 ydeOHHKA U
CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
KCII0JI30BATh U3YYEHHBIN ITOHATUMHBIN
arnmnapar Kypca XuMUH

2.2 | Bogopon. Ilonstue o 8 Bonopon — anemeHnT u npocroe BeniecTBo. Haxoxnenue PackpbiBaTh CMBICT U3y4aeMbIX OHATUN U

KHCJIOTax U COJIIAX

BOJIOpOJia B MpUpPOJe, (GU3NUecKue U XUMUYECKUE
CBOICTBa, MPUMEHEHHE, CTIOCOOBI MonyueHus. Kucnotsr u
cond. MomsipHbIi 00bE€M ra3oB. Pacy€Tel Mo XUMHYECKUM
ypaBHEHUSAM. XUMHUUYECKUN IKCIIEPUMEHT:
Hemonctparmu: [lonydenue, cobupanue u

IIPUMEHSTh 3TH TIOHATUS IIPU ONIMCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLCHUMN.
XapakTepu30BaTh (ONMCHIBATD)
¢u3nyeckrue 1 XMMHYECKHE CBOMCTBA
BOJIOPOJA, CIOCOOBI €T0 MOTyUYEHHH,
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n/n

HaumenoBanue
pa3/iesioB U TeM
yueOHOro npeamera

KoaunuecTtBo
JacoB

Coaep:xkanue o0yueHust

OcHOBHBIE BH/IbI 1eSITEJILHOCTH
o0yuaromuxcst

pacno3HaBaHue Bojiopoaa. Bzaumopaeicteue Bogopoa ¢
okcunoM meau (II). JTabopaTtopHBIi OIIBIT:
B3anmonelictBue kucnot ¢ metauiaMmu. [Ipakrnueckas
pabora: Ne 4. [Tonyuenue u cobupanue Bo10poa,
U3y4eHue ero cBoiicTB. Boruncnenus: o0béma,
KOJIMYECTBA BEIIECTBA I'a3a M0 €ro U3BECTHOMY
KOJIMYECTBY BellleCTBA WIH 00BEMY; 0O0BEMOB I'a30B 10
YPaBHEHUIO PEaKIMy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOILIEHHU Ta30B

npumerenne. Codupars mpudop It
noJiyuyeHus Bogopona. Mcmoisp3oBarh
XUMUYECKYIO CHMBOJIMKY JUISI COCTABIICHUS
(dbopMy BEIIECTB, MOJICKYIISIPHBIX
YpPaBHEHUN XUMHUYECKUX PEAKLHIl C
y4acTueM BOJOpoaa. Berauciars
MOJISIPHYIO MacCy BEILECTB; KOJIMYECTBO
BelIECTBa, 00bEM Ia3a, Maccy BeIlleCTBa;
[IpoBOANTH pacUYETHI TTO ypaBHEHUSIM
XUMUYECKUX PEAKIIUN: KOJIMYECTBA,
00BbEMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHToB
WM MIPOTYKTOB peakuuu. CienoBaTh
npaBujiaM 0e30macHoOi paboTHI B
nabopaTopuu MpH UCIIOJIb30BAHUU
XUMHYECKOH MOCYAbl M 000pYyI0BaHMUs, a
TaK)Ke IpaBuiiaM OOpaIEHUS C TOPIOYUMU
BellecTBamu B ObiTy. [Inmanuposats u
OCYILIECTBIISITh HA MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOIUTH HAOIIOACHNUS,
JIeJIaTh BBIBOJIBI 110 pe3y/bTaTaM
HKCIEPUMEHTA. Y4acTBOBATh B
COBMECTHOH paboTe B rpyIie

2.3

Bona. PactBopsl.
ITousttre 00
OCHOBAHHUIX

dusznyeckue cBOMCTBA BOJIbl. Bosia Kak pacTBOPUTEIIb.
Xumuueckue cBoicTBa Bojibl. OcHOBaHuA. PacTBOPHI.
Pouib pacTBOpOB B IpUpOIE U B )KU3HU YEJIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne TPUPOIHBIX
BoJ. OXpaHa U OUMCTKa NPUPOIHBIX BoJ. HacklieHHble n
HEHACBIIIEHHBIE pACTBOPBL. PaCTBOPMMOCTD BEIIECTB B

PackppIBaTh CMBICII H3y4aeMbIX NOHATUH U
IIPUMEHSTH 3TU NOHATUS IIPU OTIMCAHUH
CBOMCTB BEILIECTB U UX IIPEBPALLCHUMN.
XapakTepu3oBaTh GU3NUECKUE U
XMMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIA B IPUPOJHBIX NPOIECCaX.
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Ne HaumenoBanue KosnunuectBo Coaep:xkanue o0yueHust OcHoBHbBIEe BU/bI 1eITeJIbHOCTH
n/n pa3iesioB U TeM 4yacos o0yyaromuxcst
Y4eOHOro npeamera
BOJIe. MaccoBas 10151 BEILIECTBA B PACTBOPE. CocTaBysITh ypaBHEHUSI XUMUYECKUX
XHWMHUYECKUH IKCIIEPUMEHT: [leMOHCTpanyu: peaxuuii ¢ yuactueM Boabl. OOBSACHATH
PacTBopeHue BenecTs ¢ pa3iaMyHOl paCTBOPUMOCTHIO. CYLIHOCTb 3KOJIOTMUECKUX MPoOIIeM,
BsaumoneiictBue Bosibl ¢ MeTajsiaMu (HaTpUEM U CBSA3aHHBIX C 3arpsI3HEHUEM MPUPOIHBIX
KajbiueMm). VMccnenoBanue pacTBOpOB KUCIIOT U LIENI0Yel | BOJ, CIOCOOBI OUMCTKU BOJIBI OT
C TIOMOIIIbIO MH/IUKATOPOB. JIabopaTopHBbIE ONBITHI IIpUMECEN, MEpPHI 10 OXPAHE BOJ OT
HccnenoBanue ocobeHHOCTENH paCTBOPEHUSI BEILIECTB C 3arpsi3HeHus. [lnanupoBats 1
Pa3IUYHON pacTBOPUMOCTHIO. [IpUroTOBIEHNE PAaCTBOPOB | OCYHIECTBIIATH HAa MPAKTHKE XUMUYECKUE
C OnpeAeIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHNUS,
BemiectBa. [Ipaktuueckast padota Ne 5. [IpurotoBiienue JIeTIaTh BBIBOJBI MO PE3YyIbTaTaM
PacTBOPOB C ONPEACIEHHON MacCOBOM A0JIEN SKCIIEPUMEHTA NIPU IPOBEACHUN
pacTBOPEHHOTO BeleCTBA. Beruucnenus: ¢ 71a00PAaTOPHBIX OTBITOB U MPAKTUYECKON
WCITOJIb30BAHNEM TIOHATHS «MACcCOBAas JOJIs BEILIECTBA B paboTtsl. CneoBath mpaBuiiaM 0e30MacHoM
pacTBope» paboThl B 1ab0paTOpuu IpH
WCIIOJIb30BAHNH XUMUYECKON NOCYABI U
o6opynoBanus. [IpoBoAUTH BEIYMCICHUS C
IIPUMEHEHHUEM MOHATHS «MaccoBast 10JIst
BEILIECTBA B pacTBOpe». BricTpanBarth
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOil Ha UHGOPMAIUIO U3
yueOHHMKa U CIPABOYHBIX MaTEPHAJIOB,
IPAaMOTHO MCHOJIb30BaTh U3y4YE€HHBIN
MOHSATUHHBIN annapar Kypca XUMHHU
2.4 | OcHOBHBIE KJIACCBHI 11 Knaccudukanus neoprannueckux coeaunenuid. Oxcuapl. | KnaccuduimpoBars n3ydyaembie BEIIECTBA

HEOPraHUYECKUX
COEeIMHEHUN

Knaccudukanus okcunos: cojieoOpa3syromue (0OCHOBHBIE,
KUCJIOTHBIE, aM()OTEPHBIE) U HECOTIEOO0pa3yIOLIHeE.
Homenknarypa okcuaoB. @U3NYECKUE U XUMHUECKHE
cBoiicTBa okcuoB. [lomyuenue okcumaoB. OCHOBaHUS.
Krnaccudukaius ocHOBaHMIA: MIENOYN U HEPACTBOPUMEBIE

0 cOCTaBy U cBoiicTBaM. COCTaBIISATh
(bopMyITBl OKCHUJIOB, KHCIIOT, OCHOBAHUH,
COJIeH U Ha3bIBaTh UX MO MEXIYHAPOIHON
HOMeHKJatype. [Iporuo3upoBats cBolcTBa
BEIIECTB HA OCHOBE OOITUX XUMHUECKUX
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KoaunuecTtBo
JacoB

Ne HaumeHnoBaHnue
n/n pa3aesioB U TeM
yueOHOro npeamera

Coaep:xkanue o0yueHust

OcHOBHBIE BH/IbI 1eSITEJILHOCTH
o0yuaromuxcst

ocHoBaHus. HoMeHknaTypa ocHOBaHuil. PU3nyuecKue u
XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lomyuenue
ocHoBanui. Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucior. @u3ndeckue 1 XUMHIECKUE
CBOMCTBaA KUCHOT. Psan aktuBHOCTH MeTauioB H.H.
bekerona. [lonyuenue kucnot. Conu. Homenknarypa
coser. PU3N4YecKre U XUMUYECKHE CBOMCTBA COJIEH.
[Tonyuenne coneit. ['eHeTHUECKas CBSI3b MEXKY KiIacCaMHU
HEOPraHUYECKUX COCAMHEHNN. XUMUYECKUI
skcniepuMeHT: Jlemonctpanuu: OOpasiisl
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJI1acCOB. OMBITHI,
WUTFOCTPUPYIOIINE XUMHYECKHE CBOMCTBA KJIACCOB
HEOpPraHMYEeCKUX BellecTB. JlabopaTopHbIE OMBITHI
Onpenenenre pacTBOPOB KUCIOT U MIEJI0YEH C MOMOIIbIO
WHIUKATOPOB. M3yueHne B3auMoIeHCTBUS KUCIIOT C
MeTaJJIaMH, peaKIuil HeuTpanu3auu. Bzaumoiericteue
pacTBopa cepHO KHCIOThI ¢ okcuoMm meau (II).
[TonmydyeHre HepaCTBOPUMBIX OCHOBaHUH. BboiTecHeHuE
OJIHOTO MEeTaJljla APYTUM U3 pacTBOpa COJIU.
[IpakTrueckas padota Ne 6. Pemenue
SKCIIEpUMEHTAJIbHBIX 33/a4 110 TeMe «BaxHenmme
KJIACChl HEOPraHUYECKUX COCTMHEHUID». Bpruncienus: no
YPaBHEHUSIM XUMUYECKOW PEaKIIMK: KOJIMYECTBA
BellecTBa, 00bEMa, MacChl MO0 U3BECTHOMY KOJIMYECTBY
BelIecTBa, 00bEMY, Macce peareHTOB WM MPOTYKTOB
peakuuu

CBOMCTB M3y4EHHBIX KJIACCOB/TPYIII
BEIIECTB, K KOTOPBIM OHU OTHOCSITCS.
CocCTaBJIsITh MOJICKYJISIPHBIC YPaBHCHHUS
peaKIui, WITIOCTPUPYIONTNX XHMHYSCKUE
CBOMCTBA M CIIOCOOBI TIOJTYYEHUSI BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a TAKKe
MTOITBEPIK TAIONTUX TCHETHUYECKYIO
B3aMMOCBSI3b MEXTy HUMH. [Ipon3BOAUTH
BBIYHCIICHUS 110 YPABHEHHUSAM XUMHUYICCKUX
peakumii. [ImaHnpoBaTh ¥ OCYIIECTBIISTH
Ha TPAKTHKE XUMUYIECKHE SKCIICPUMECHTEI,
MIPOBOAMUTH HAOIIO/IEHUS, IeJaTh BHIBOIbI
0 pe3yabTaTaM 3KCIIepUMEHTa Mpu
MIPOBEJICHUH JIaOOPATOPHBIX OMBITOB U
npakTHueckux pabor. CrnenoBarthb
npaBujiaM 0e301acHOi paboTHI B
nabopaTopuu MpH UCIIOJIb30BAHUU
XUMHYECKON MOCYAbI U 000pyI0BaHUS.
BricTpanBath pa3BEépHyTble TUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPO Ha MHPOPMAITIIO
U3 yueOHHMKA U CIPABOYHBIX MaTEPHAJIOB,
IPaMOTHO UCTOJIb30BaTh U3yYCHHBIN
MOHATUHHBIN anmnapar Kypca XUMHHU

Pazpnen 3. Ileproauueckuii 3akoH u Ileproauyeckas cucreMa xumudeckux 3neMeHnToB /. . MenaeneeBa. CtpoeHne aToMOB. XUMHUYECKas CBS3b.

OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC pCaKknuu
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No HaunmeHoBanue KosmuecTBo Coaep:xkanue o0yueHust OcHOBHBIEC BU/BI 1eATEIbHOCTH

n/n pasieoB U TeM 4acoB o0y4yaromuxcs
y4eOHOr0 npeaMeTa

3.1 | Ilepuognueckwii 3akoH | 7 [lepBbie MOTBITKY KITACCU(PUKAIIMA XUMUIECKAX PackpbIBaTh CMBICIT IEPUOINYECKOTO

u Ilepuoanueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /l. W.
Menneneena.
Crtpoenue atoma

37eMeHTOB. [IoHATHE O rpyImax CXOJHbIX JIEMEHTOB
(1IeoYHbIC U MIEIIOYHO3EMETBHBIE METAJIIbI, TAJIOT€HBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yIoT
am(poTepHble OKCUIBI U TUapoKcubl. [lepuoanueckuit
3akoH. [lepronnueckas cucTeMa XUMHYECKUX JIEMEHTOB
J.1. MenneneeBa. KopoTkonepuoaHas u
mmHHOTIepuoaHas Gopmsl [leprnoanueckoit cCHCTEMBI
xuMuueckux anemeHtoB .M. Menaeneesa. [lepuoasl u
rpynnbl. @u3nyecknuii CMbICT NOPSAIKOBOIO HOMEpA,
HOMEPOB MEPHUOJIA U TPYIIBI dJIeMeHTa. CTpoeHue
atoMoB. CocTaB aTOMHBIX sziep. M30Tombl. DIEKTPOHBI.
CtpoeHne MeKTPOHHBIX 000JI0YeK aTOMOB MepBbhIX 20
XUMHUYECKHUX A1eMeHTOB [lepuoanyeckoii cuctemsr 1. M.
MenpeneeBa. XapakTEpUCTUKA XUMAYECKOTO JIEMEHTa
1o ero noJioxenuto B [lepuonnueckoit cucreme .M.
MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS pajnyca
aTOMOB XMMHUYECKHUX DJIEMECHTOB, METAJNIMYSCKUX U
HEMETAJUIMYECKHUX CBOMCTB IO TpyMIlaM U IIEPUOIaM.
3nauenue [lepunoandeckoro 3akona u Ilepuoanyeckoii
CUCTEMbI XUMHYECKUX JIEMEHTOB Ul pa3BUTHUSI HAYKH U
npaktuku. .M. MenaeneeB — yu€HbIN U IpaKJaHUH.
XUMHWYECKUN 3KCTIEPUMEHT: JleMoHCcTpaluu:
BzaumoaelicTBue ruipoKcua MHKA ¢ pacTBOPaAMU
KHCJIOT U 1Iesoueid. MoaenupoBaHue CTPOCHUSI MOJIEKYJ
IIpU TIOMOIIY PUCYHKOB, MOJIENEH, SIEKTPOHHBIX U
CTpYKTYpHBIX popmyn. Tabmuma «llepuoanueckas
cucTeMa XuMmudeckux aneMeHToB .M. MeHaeneeBay.

3akoHa. ONMUCHIBATh CTPOCHNE TaOJIHIIBI
«Ileprnoanueckas cucTeMa XUMUYECKHX
anemeHToB JI.U. Menneneeray.
MopenupoBaTh CTPOCHHUE aTOMa,
DHEPreTUYECKUX YPOBHEW U MOLYPOBHEN
MIPU TIOMOIIIA PUCYHKOB, DJIEKTPOHHBIX
KOH(pUTrypauui u
ANIEKTpOHHOTrpaduueckux Gopmy.
[TosicHATH pU3HNUYECKUIl CMBICI
MOPSAKOBOTO HOMEpa, HOMEPOB MEPHOIA U
TPYIIbI 3JIEMEHTA. XapaKTEPU30BaTh
XUMHYECKHE JIEMEHTHI IEPBBIX TPEX
MEPUOJIOB, KAJINH, KaJIbIIMI U UX
COEJIMHEHUS TI0 TTOJIOKEHUIO B
[Tepuonuueckoit cucreme 1. 1.
MenneneeBa. OOBICHATEL 00IIHIE
3aKOHOMEPHOCTH B U3BMEHECHHUH CBOMCTB
XUMUYECKUX DJIEMEHTOB (M3MEHCHHE
paguycoB aTOMOB,
AEKTPOOTPHUIATEIHHOCTH, BAJICHTHOCTH )
Y UX COCIMHEHUH B MpeJieax MajbixX
MEPUO/IOB U TIABHBIX MOJATPYII C YYETOM
CTPOEHHUS X aTOMOB Y4acTBOBaTh B
COBMECTHOM padoTe B Mape WiH rpymre.
BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOi Ha UHPOPMAITHIO
U3 yueOHMKA U IPYTUX UCTOYHUKOB, B TOM
yucie MHTepHera
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Ne HaunmeHoBanue KosmuecTBo Coaep:xkanue o0yueHust OcHOBHBIEC BU/BI 1eATEIbHOCTH
n/n pa3aesioB M TeM 4acoB o0yyaromuxcst
Y4eOHOro npeamera
JlabopaTtopuslie onbITel O3HaKOMIIEHHE ¢ 00pa3iaMu
METAJUIOB ¥ HEMETAJIJIOB
3.2 | XuMudeckas CBsI3b. 8 Xumunueckas cBs3b. KoanenTHas (moJsisspHast u PackpbIBaTh CMBICIT N3y4aeMbIX OHATHH.

OKHUCIINTEIBLHO-
BOCCTAaHOBUTEJIbHBIE
peaxiu

HEMOJIIPHAsI) CBSI3b. DJIEKTPOOTPULIATEIBHOCTh
XUMUYECKUX 3JIeMEeHTOB. MloHHas cBs3b. CTeneHb
okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. IIponeccsl OKUCIEHUS U BOCCTAHOBJICHUSI.
OKucIUTENM U BOCCTAHOBUTEIN. XUMUYECKUI
JKCIIEPUMEHT: U3y4YeHHEe 00pa3lioB BEUIECTB METAUIOB U
HEMETAJJIOB, B3aUMO/JIEHCTBUE THIPOKCHIA IIMHKA C
pacTBOpaMu KUCJIOT U LIeI0Yel, TPOBEICHUE ONBITOB,
WJUTFOCTPUPYIOIIUX PUMEPBI OKUCITUTEIBHO-
BOCCTaHOBUTEJbHBIX Peakiuil (rOpeHue, peaKuu
pa3lioKEeHUsI, COCTMHECHHS ). XUMHYECKUIN IKCIIEPUMEHT:
HemoncTpanuu: OnbIThl, HIUTIOCTPUPYIOLIAE TPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (ropeHue,
peaKkuuu pas3iokKeHHsl, COeTMHEHU)

OnpenensTh BUJI XUMHYECKOH CBSI3H B
coeMHEeHUU. MoIepoBaTh CTPOCHUE
MOJIEKYJI TP TIOMOIIIA PUCYHKOB,
MOJIEJICH, IIEKTPOHHBIX H CTPYKTYPHBIX
dbopmyn Mcnop30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJIsS COCTaBIICHUS (POPMYIT
BEIIIECTB, AJICKTPOHHOTO OajaHca peaKIui.
OnpenensiTh CTeNeHb OKUCIICHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB 10 hopMyaam 1
COCTaBJIATH (POPMYITBI OMHAPHBIX
COEIMHEHUH M0 CTETIEHU OKUCIICHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB.
OnpenensiTb OKUCIUTENb U
BOCCTaHOBUTENb. PaccTaBisaTh
KO2(PUITMEHTHI B CXeMaxX MPOCTHIX
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxkuii METOJOM 3JIEKTPOHHOTO OaiaHca.
HabmonaTh XuMU4YeCcKHe OMBITHI IO
IUIaHY, AaHATTU3UPOBATh U JAENaTh BHIBO/IBL
Ucnonp3zoBate UKT i1t co3manus
MoOJenel, MOATOTOBKH MPEe3eHTAIH,
JOKJIa0B 1o Teme. BricTpanBath
pa3BEPHYTHIEC MMCEMEHHBIE U YCTHBIE
OTBETHI C OMOPOI Ha UHGOPMAITHIO U3
yueOHHUKa U APYTrUX UCTOUYHUKOB, B TOM
yrcne MaTepHeTa
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Ne HaumenoBanue KoaunuecTBo Conep:xanue 00yueHust OcHoOBHbBIE BH/IbI J1eATEJIbHOCTH
n/n pa3/iesioB U TeM 4acoB 00y4YaIoIUXCH
y4eOHOro npeamMera
PesepBHOE Bpems 3
Bcero: 68
9 kiacc

Ne HaumenoBanue KoauuecTBo Conep:xanue 00yueHust OcHoOBHbBIE BH/bI AeATEJIbHOCTH
n/n pa3/iesioB U TeM 4acos 00y4YaIoIUXCH

y4e0HOro nmpeamera

Paznen 1. BemecTBo 1 XUMUYECKHE pEAKIIHMHI

11

[ToBTOpEHUE N
yriIyOJieHue 3HAaHUH!

OCHOBHBIX pa3acjiioB Kypca

8 Kkiacca

5

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema
xuMuueckux aementoB .M. Menneneera. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX NEPUOJIOB,
KaJnsl, KaJIbIIMS U UX COCTUHEHHI B COOTBETCTBHH C
MOJIOKEHUEM 3J1EMEHTOB B [lepruonueckoil cucreme
U CTpOEHUEM UX aTOMOB. CTpoeHHE BENIECTBA: BUIbI
XUMHYECKOM CBSI3U. THUIBI KPUCTAIITNYECKUX
peLIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAUNIMYECKON PEIIETKU M BUJIa XUMHUUECKOM
cBs3u. Knnaccudukanus 1 HoMeHKIIaTypa
HEOPraHMYECKUX BEIIECTB. XUMHYECKUE CBOMCTBA
BEIIIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJ1accaM
HEOPraHWYECKUX COCIMHEHUM, TEeHETUYECKas CBSI3b
HEOPraHWYECKUX BEIIECTB. XUMHUYECKUM
SKCHEPUMEHT: JleMOHCTpalu: 03HAKOMJIICHUE C
MOJICTISIMU KPUCTAITMYECKUX PELIETOK
HEOPraHUYECKHUX BELIECTB — METAJUIOB U HEMETAJIOB
(rpadura u anmasa), CIOKHBIX BELIECTB (XJI0pUaa
HaTpHs)

XapakTepru30BaTh XUMHUYECKUE
AJIEMEHTHI TIEPBBIX TPEX MEPUOIOB, KAJTH
W KaJIbIUS 10 UX MOJOKEHHUIO B
ITepuonnueckoit cucreme /1. U.
MenneneeBa. Knaccuduuupoarts u
Ha3bIBaTh HEOPTraHUUYECKUE BEIIECTBA
M3YYEHHBIX KJ1accoB. ONMUCHIBATh 00IINE
XAMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, OATBEPKIAThH
CBOIICTBA MpUMEPAMU MOJIEKYJISIPHBIX
YpPaBHEHUN XMMUUYECKUX PEAKIIH.
Onpenensatb BUJl XUMUYECKOMN CBSI3U U
TUM KPUCTAIITMYECKON peIIEéTKU
BemiecTBa. [I[poruno3upoBarh CBOMCTBA
BEIIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS.
BoicTpauBath pa3BEpHYThIE MNCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM Ha
uHpOpMaLKIo U3 yueOHUKa U
CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHO
KCII0JIb30BATh U3YYEHHBIN TOHATUINHBIN
arnmapar Kypca XuMUH
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Ne HaunmeHoBanue KosnunuectBo Coaep:xkanue 00yueHust OcHoBHbBIEe BU/bI eI TeJIbHOCTH
n/n pa3aesioB U TeM 4acoB o0yyaromuxcst
y4eOHOro npeamera
1.2 | OcHoBHBIE 4 Knaccuukanus XuMrUuecKux peakuui mo PackpbIBaTh CMBICT U3y4aeMbIX IIOHATHI
3aKOHOMEPHOCTH Pa3IUYHbBIM IpU3HAKAM (10 YUCITY U COCTaBYy Y IPUMEHATDH 3TH MOHATHUS PU
XUMHUYECKUX peaKlui YUYaCTBYIOIIMX B PEAKIMH BEILIECTB, [0 TEIUIOBOMY ONMCAaHWUU CBOMCTB BEILIECTB U UX
3¢ ¢deKTy, 10 N3MEHEHUIO CTENEHEW OKUCICHUS npespauieHuil. Knaccupunuposats
XMUMHUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, 110 XMUMHUYECKHE PEAKIINH 110 Pa3IMYHBIM
Y4YaCTHUIO KaTalau3aTopa). DK30- U SHAOTEPMUYECKUE IpU3HaKaM. Y CTaHaBIMBATh
peakuuu, TepMOXUMHUYeckue ypaBHeHus. [IoHsATHE O | 3aBUCHMOCTbH CKOPOCTH XUMUYECKOI
CKOpOCTH XuMudeckoi peakuu. [lonstie 06 peaKuu OT pa3InYHbIX GaKTOPOB.
00paTUMbIX U HEOOPaTUMBIX XUMHUYECKUX peakuuax. | [I[porHo3upoBaTh BOZMOXKHOCTH
[ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX PEAKIIMSIX. MIPOTEKAHNUS XUMHUYECKUX MPEeBpallieHuit
[TonsTne o xaranuze. [loHsATHE O XUMUYECKOM B pa3JIMuHBIX ycioBUsIX. Onpenensarsb
paBHOBecHU. PaKTOPBI, BIUSIONIME HA CKOPOCTh OKHCJIUTENDL U BoccTaHOBUTENL B OBP.
XUMHYECKON PEAKIMHU U MOJ0KEHUE XUMUUYECKOTO CoCTaBIISITh SJIEKTPOHHBIN OamaHC
paBHOBecHs. OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakuuu. [Ipon3BOANTE BEIYMCICHUS 110
pEaKIMHU, HIEKTPOHHBIN OalaHC OKUCIUTENIBHO- XMMHMYECKUM YPAaBHECHHUSAM. Y 4aCTBOBATH
BOCCTaHOBUTEIBbHOM peakuuu. CocTaBieHHe B COBMECTHOH paboTe B mape Wi
YPaBHEHUI OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX rpynme. BeicTpauBate pa3BépHyTbIE
peakuui ¢ UCIOIb30BaHUEM METO/A JIEKTPOHHOTO IIMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPO
Oananca. XUMHUYECKUH SKCIIEpUMEHT: JleMoHcTpauu: | Ha HH(pOpMALMIO U3 ydeOHUKa U
HccnenoBanue 3aBUCMMOCTH CKOPOCTH XMMHYECKON | CIIPaBOYHBIX MaTepUAJIOB, TPAMOTHO
peaKLuu OT BO3AECHCTBUS Pa3IUnyYHbIX (PaKTOPOB. MCII0JIb30BATh U3YUEHHBIN MOHATUIHBIN
OneIThI, MWIUTFOCTPUPYIOLIME IPUMEPBI OKMCIUTENBHO- | anmnapar Kypca XUMUu
BOCCTAHOBUTEJIbHBIX peakluii (ropeHue, peakiuu
pasIoKeHus, COeTMHEeHNs). BborunciaeHus: koaudyecTsa
BEIIECTBA, 00bEMA U MacChl peareHTOB WU
IIPOJYKTOB 10 YPAaBHEHUSM XMMHYECKHUX peaKkIni
1.3 | DnexTponuTHyeckas 8 Teopus 31EKTPOIUTHYECKOHN TUCCOLMALINH. PackppIBaTh CMBICII N3y4aeMBbIX IOHITHH,
JYCCOLIAAIUS. DNEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI, aHUOHBI. | a TAKXKE CMBICI TEOPUN

XUMHYECKHUE pCaKknumn

MexaHu3M JUCCOLMALIMN BEIISCTB C Ppa3JINYHbBIMU

BHeKTpOHHTquCKOﬁ JUCCOoManu.
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B pacTBOpax

BHUJIaMHU XUMUYECKOU CBsi3u. CTENeHb MCCOIMAIUH.
CunbHble U ciabble AEKTPOIUTHL. Peakinu noHHOTO
obmeHa. YcnoBus MPOTEKaHUS PEAKIIM HOHHOTO
oOMeHa, MOJTHbIE U COKPAIIEHHBIE HOHHBIC YPABHEHUS
peakuuii. CBOWCTBA KUCIIOT, OCHOBAHHM U COJIEH B
CBETE MPEJCTABIEHUIN 00 EKTPOIUTHUECKOMN
nuccormanuu. KauecTBeHHbIC peakiiiyi Ha HOHBI.
[Tonsitue o ruaponuse cosie. XUMUYECKUN
JKcriepuMeHT: JleMmoHcTpanuu: MecnenoBanue
AJEKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, MpoIiecca
JUCCOTTMAIIAN KUCIIOT, MIEJ0Yeh U CoJiel (BO3ZMOXKHO
UCIOJIb30BaHuE BuaeoMaTepuaoB). ONbITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS PeaKIUii
HOHHOTO 0OMeHa (00pa3oBaHME 0CajIKa, BBIJCICHHE
rasa, oOpasoBaHue Bojbl). Pacno3naBanue
HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX
peaknuii Ha MoHBI. JIabopaTtopHbIi onbIT: M3yueHnue
MPU3HAKOB MPOTEKAHUS peaKIIM1 HOHHOrO oOMeHa B
pacTBoOpax 3IEKTPOIUTOB (C 00pa3oBaHUEM OCATIKA,
BbIJIEJICHHEM ra3za, 00pa30BaHUEM BOJIbI).
[IpakTuueckas pabora: Ne 1. Pemenue
9KCIIEPUMEHTAIbHBIX 3aa4 10 TeMe. Brruucnenus:
M0 YPAaBHEHUSM XUMHYECKUX peaKlui

OOBACHATH MPUYUHBI
AJIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3inyaTh CJIa0ble U CUJIbHbBIC
AMeKTpOoJUThl. COCTABIATh YpaBHEHUS
JHCCOITHAIINH KHCIIOT, IIEJIOUEH U COJICH,
MIOJTHBIC U COKPAIIEHHBIE HOHHBIE
YpaBHEHUSI XUMUYECKUX PEaKITui
MOHHOTO 0OMEHa, KpaTK1e HOHHbIE
YpaBHEHUS MPOCTHIX PEAKITUN THAPOIH3A
coJieil. XapakTepru3oBaTh 00IIIe
XUMHYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB Ha OCHOBE TEOPUU
AIIEKTPOJINTUYECKOM UCCOIUAINY;
MOATBEPXKIaTh CBOMCTBA MpUMeEpaMu
MOJIEKYJISIPHBIX M HOHHBIX ypaBHEHUN
XUMHYECKUX peakiui. Pemath
AKCIIEPUMEHTAJIbHBIC 3a/Ia4H 110 TEME.
[1nanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOAUTDH HAOIIO/ICHUS, JIeTaTh BHIBOIbI
M0 pe3yJbTaTaM 3KCIIEpUMEHTA MPU
MIPOBEJICHUH JIa0OPATOPHBIX OMBITOB U
npakTH4eckux pador. CrnenoBarhb
npaBujiaM 0e301acHO# paboTHI B
nabopaTopuu MpH UCIIOIb30BAHUH
XUMHYECKOH TOCYIbI U 000PYAOBAHHUS.
[IpoBOANTH BBIUMCIEHUS IO XUMHUYECKUM
YpaBHEHUSIM. Y4YacTBOBATh B COBMECTHOM
paboTe B mape wiu rpymme. BeictpanBath
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pa3BEPHYTHIE IMCHbMEHHBIE U YCTHBIE
OTBETHI C ONOPO Ha HH(POPMALIHIO U3
yueOHHMKa U IPYrUX HCTOUHUKOB
uH(popmanuy, B ToM yucie MarepHera

Pazgen 2. Hemeranasl 1 X COeTUHEHUS

2.1

OO01as XxapakTepucTuKa
XUMHUYECKUX 3JIEMEHTOB
VIIA-rpynmnsl. ['anorensr

4

OO6mras xapakTepucTuka rajoreHoB. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHUSI.
Crtpoenue u pu3HIecKre CBONCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XMMHUYECKHE CBOMCTBA HA IPUMEPE
XJIopa (B3aMMO/IEHCTBHE C METaJUIaMH, HEMETaJlJIaMu,
mienouaMu). XiaopoBoaopo. CostHast KUCTIOoTa,
XUMHUYECKHE CBOMCTBA, MOIYYEHUE, IPUMEHEHUE.
JlericTBrE XJI0pa M XJIOPOBOJAOPOIA HA OPTraHU3M
yenoBeka. BakHelme XJI0pUibl U UX HAXOXKJICHHUE B
npupoje. XuMUYECKUN SKCIIEPUMEHT:
Hemounctparmu: OnbITh, OTpaXkarolue GU3ndeckue u
XUMHUYECKHE CBOMCTBA IAJIOTEHOB U UX COCIUHEHUN
(BO3MO’KHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB).
O3zHakomJIieHHe ¢ 00pa3liaMu XJIOPUJIOB
(ramorennioB). JlabopaTtopHsIii onbIT: M3ydeHue
CBOWCTB COJISIHOM KUCHOTHI. [IpoBeneHue
KAUECTBEHHBIX PEAKIUI Ha XJIOPHUI-UOHBI.
[IpakTuueckas pabora Ne 2: [Tonyyenue constHOU
KHUCJIOTBI, U3y4yeHHE €€ CBOUCTB. BoiunciieHus:: o
YpaBHEHUSIM XUMUYECKUX PEAKIUHN, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE

OOBsCHATH 0011IME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB HEMETAJUIOB M X
COEJIMHEHUH B MpeJIeTax MajbiX
MIEPUOJIOB U TJIABHBIX MOIPYIIT
[Teprnonveckoit CHCTEMBI XUMHUECKIX
JJIEMEHTOB C YY4ETOM CTPOCHHUS UX
aTOMOB. XapaKTepu30BaTh (pruzndeckue n
XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha IpUMepe XJIopa) U
CIIO’KHBIX BEIECTB (XJIOPOBOIOPO/IA,
XJIOpUJa HATPHsI), CITOCOOBI MX
HOJYYCHHUS, TPUMEHEHNE U 3HAUCHHE B
HpUPOJIE U )KU3HU YenoBeka. Onpenenirsb
XJIOPHI-UOHBI B pacTBope. [Tnanupoats
¥ OCYIIECTBIIATH Ha MPAKTHKE
XUMHYECKHE 3KCIIEPUMEHTHI, IPOBOUTH
HaOJIIOICHYS, JIeTaTh BBIBOIBI 110
pe3ylbTaTaM SKCIepHUMEHTa IIPU
IPOBEICHUY J1a00PATOPHBIX OMBITOB
npakTu4eckux padot. CienoBarb
npaBuiaM 0e30macHoOi paboThl B
J1a0opaTOpUU IPU UCTIOJIb30BAaHUH
XUMUYECKOH MoCyabl 1 000pyI0BaHHUS.
BeicTpanBath pa3BépHYTHIE MUCbMEHHbBIE
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Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpPMaLIKIO U3 YUeOHUKA U
CIIPaBOYHBIX MaT€pPHAJIOB, TPAMOTHO
WCIIOJIb30BATh N3yYEHHBIN MOHATHIHBIN
anmnapar Kypca XUMHH

2.2 | O0mas xapakTepucTUKa 6 OO6mras xapakTepucTUKa 371eMEHTOB VIA-TpynbI. OOBACHATH 001IIME 3aKOHOMEPHOCTH B

XUMHUYECKUX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé
COEIMHEHUS

Oco0eHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIC
CTCIICHU OKHUCIJICHHS. CTpOGHI/Ie u (1)I/I3I/I'-ICCKI/IG
CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJIa M CEPHI.
AJITOTpOTTHBIE MOTU(DUKAIIMHA KHCIIOPOJIa U CEPBI.
Xumudeckue cBorcTBa cepbl. CepoBOIOPOI,
CTpocHHUE, PU3HUECKUEe U XUMUIECKUE CBOHCTBA.
OKCHIBI cephl KaK MPeACTaBUTEIN KUCIOTHBIX
okcunioB. CepHast KUCIIOTa, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA (OOIIHME KaK MPEACTaBUTESA
KJlacca KUCIIOT U crienu(puieckue). XuMHUECKUe
PEaKIIHH, JIeKAITUEe B OCHOBE MPOMBIIUICHHOTO
crioco0a MoJydeHHst CEpHOM KUCIOThI. [IpumMeHeHue.
Coun cepHOM KUCIIOTHI, KAUECTBEHHAS PEaKIIHsl Ha
cynbdar-uon. HaxoxaeHue cepbl 1 e€ CoeIMHeHHUI B
npupojie. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
Cpebl COCAMHEHUSMH Cepbl (KUCIOTHBIC TOXKIH,
3arps;3HEHUE BO3J/IyXa U BOJIOEMOB), CIIOCOOBI €ro
npe0TBpaleHuss. XUMUYCCKHI IKCTICPUMEHT:
Jemoncrtparmu: O3HaKoMIIeHUE ¢ 00pa3liaMu cepbl U
e€ coeqMHEeHUsIMU (BO3MOKHO HCIIOIh30BaHHE
BUJeoMaTepuanon). Habmonenue mporecca
oOyriauBaHuUs caxapa Moj JeHCTBUEM
KOHIIEHTPUPOBAHHOMN CEpHOU KHCIOTHI.

W3MEHEHUHU CBOMCTB 311eMEHTOB VIA-
TPYIIIBI M X COEAMHEHUHN C YI4ETOM
CTPOCHHS MX aTOMOB. XapaKTEepPHU30BaTh
du3HYecKue U XUMHUYECKHUE CBOMCTBA
IIPOCTOTO BEIIECTBA CEPhI U €&
coeMHEeHu# (cepoBOOPOIa, OKCHUIOB
CepBI, CEPHOU KUCIIOTHI, CYJIb(HaTOB),
CIoCOOBI UX MOJIy4YEHUSs], TPUMEHEHHUE U
3HaYEHHUE B MPUPOJIE U KUZHU YETIOBEKa.
Onpenensth HaMU4Ke CyabhaT-HOHOB B
pactBope. OOBSICHATH CYIIHOCTh
HKOJIOTHUYECKUX MPOOIIEM, CBSI3aHHBIX C
nepepaboOTKON COCTMHEHHUH CEepHI.
[InanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOAUTDH HAOIIOJICHUS, IeTaTh BHIBOIbBI
0 pe3yJabTaTaM dKCIIEPUMEHTA.
CrnenoBatb npaBuiiaM 0€30MacHOM
paboTHI B 1a00paTOpUU IPH
MCIIOJIb30BAHUH XUMUYECKON MOCY/IbI U
obopynoBanus. [Ipon3BoauThH
BBIYHMCIICHUS 110 XUMUYECKUM
ypaBHeHUsIM. Mcnionp30Bath npu
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JlaboparopHble onbIThl: M3yueHne Xummuueckux
CBOWCTB pa30aBICHHON CEPHOU KUCIOTHI.
[IpoBeneHne kauecTBEHHOM peakliuy Ha Cylb(aT-uoH
U HaOJIIOJICHHUE NIPU3HAKa e€ IPOTeKaHUs

BBITIOJIHEHU U y‘I€6HI>IX BaILaHI/Iﬁ TCKCThI
yueOHHMKa, CIIPaBOYHbIE MaTepUaIIbI
(ITeproinyeckyro CUCTEMY XUMHYECKUX
anemenToB J[. . MenpaeneeBa, Tabnuiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUU U
COJIEH B BOJIE, WEKTPOXUMHUUYECKHUN PsAJT
HanpsDKeHUH MeTaiioB). VMcnonb3oBath
IIPpU BBITIIOJTHCHHUHN y‘IG6HBIX SaHaHI/II\/’I nB
MIPOLIECCE MCCIIEI0BATEIBCKOM
JESITEIIbHOCTH HaYYHO-IIOMYJISIPHYIO
JIMTEPATYPy XUMHUYECKOT'O COLMEPKAHNA,
CIIpaBOYHBIE MATEPHUAIIBI, PECYPCHI
NutepHera

2.3

OO6mras xapakTepucTuKa
XMUMHYECKUX 3JIEMEHTOB
VA-rpynnesl. A3or,
¢dbocdhop u ux coeTMHEHUS

OO0mras XxapakTepuCTUKA 3JIEMEHTOB V A-TpyIIIIHI.
OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTENEHU OKUCIIEHUs. A30T, paclpoCTpaHEHHE B
npupoje, Gpu3ndyeckue 1 XMMUYECKHe CBOMCTRA.
Kpyrosopot azota B npupoje. AMMHAK, €ro
(du3nyeckue U XMMUYECKHE CBOMCTBA, MOJIydYeHUE U
npuMeHeHue. Coau aMMOHUS, UX (pU3HUECKHe U
XMMHYECKHE CBOMCTBa, puMeHeHne. KauecTBeHHas
peakuys Ha MIOHbl aMMOHMSL. A30THas KUCIIOTa, €€
noJjiyueHue, pusnueckue 1 XuMH4ecKrue CBOMCTBA
(oOmme kak nmpeacTaBUTENs Kilacca KUCIOT U
cneunpuyeckue). Mcnoap3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX YA0OpEHHH.
XVMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKIM,
3arps3HeHUE BO3/lyXa, MOUBkl U BOJI0EMOB). Docdop,

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB 3JIEMEHTOB V A-
TPYIIIBI U UX COETUHEHUH ¢ yu€ToM
CTpOEHUS UX aTOMOB. XapaKTepru30BaTh
dbuznyeckue 1 XuMU4Yeckre CBOUCTBa
MPOCTHIX BEIIeCcTB a30Ta U Gocdopa u ux
COoeMHEHUH (aMMuaKa, coJie aMMOHHSI,
A30THOW KHCIIOThI, HUTPATOB, OKCHJIA
docdopa (V) u hochopHOM KUCITOTHI,
docdaroB), cmocoObl UX MOTYUYEHHUS,
MPUMEHEHHE U 3HAYCHHE B IPUPOJIE U
JKU3HU YenoBeka. OnpenensTh HOHbI
aMMOHUs U (pocaTHOHBI B pacTBOpE.
OOBACHATH CYIIHOCTH KOJOTHIECKHIX
mpo0sieM, CBA3aHHBIX C HAXOXKJIEHUEM
coeMHeHuH a3ota u ¢ocdopa B
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aytoTponHbie MoaupuKkamun Gocdopa, puzndeckue | okpyxaromeit cpene. [Inmanuposarts u
u xuMuueckue cpoiictsa. Oxeug gpochopa (V) u OCYLIECTBJIATh HA IPAKTUKE XUMHYECKUE
docdopHas kuciora, pU3NUEcKue U XUMUYECKUE AKCIEPUMEHTBHI, POBOIUTH HAOIIOAECHNUS,
CBOMCTBa, osrydeHue. VMcnonb3oBanue gocdaToB B JIeaTh BBIBOBI TIO pe3ysibTaTam
KayecTBe MUHEpAIbHbBIX y100peHuil. XuMuueckui JKCIIEPUMEHTA IIPU IIPOBEACHUN
skcniepuMeHT: [lemonctpanuu: O3HaKOMIIEHHE C 71a00PAaTOPHBIX OMBITOB U MPAKTUYECKON
¢uznyeckuMu cBOcTBaMHU azoTa, pochopa u ux paboTtsl. CrieioBaTh MpaBuiiaM
coelMHEeHUH (BO3MOKHO UCIIOJIb30BaHUE 6e3omacHol paboThl B 1a00paTopun Mpu
BHIeoMaTepuanoB). O3HaKoMIICHHE C 00pa3aMu WCIIOJIh30BAHUN XUMUYECKON TTOCY/IBI U
a30THBIX U PochopHbIX ynoopenuii. [Tomydenue, o6opynoBanus. [Ipou3BonTh
coOupaHue, pacrio3HaBaHNE U U3yUeHHE CBOWCTB BBIYHCIICHUS 110 XUMHYECKUM
aMmuaka. BzanmoielicTBue KOHIEHTPUPOBAHHOM ypaBHeHUsIM. Vcrionbs30BaTh pu
A30THOU KHMCIIOTHI C ME/IbIO (BO3MOKHO BBITIOJTHEHUH YUYEOHBIX 3aJaHUN TEKCTHI
HCIIOJIb30BaHKE BUaeoMarepuanos). JlabopaTopHbie y4eOHHKa, CTIPAaBOYHBIE MaTEPHUAITbI
onbIThl: [IpoBeieHne KaueCTBEHHBIX Peakuii Ha HOH | (MIEPHOJUYECKYIO0 CUCTEMY XUMHUYECKUX
amMMoHUs U pocdaT-uoH, U U3yYeHHE TPU3HAKOB UX anemenToB J[. 1. Menpeneesa, Tabnuiry
npotekanus. [Ipaktuueckast padora Ne 3: [losyueHue | pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH 1
aMMuaKa, U3y4yeHHue ero CBOUcCTB. Beruncienus: no coJiell B BOJIe, DJIEKTPOXUMUYECKHH PsiJ
YpaBHEHUSM XUMHYECKHUX peaklui HANPSDKEHUH METaJIJIOB)

2.4 | Obmas xapakTepuCcTUKa 8 OO6mras xapakTepucTuka 3j1eMeHTOB [V A-rpynimsl. OOBACHATH 00IIIME 3aKOHOMEPHOCTH B

XUMUYECKUX HJIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHUU, U UX
COCIMHEHUS

Oco0eHHOCTH CTPOEHHS aTOMOB, XapaKTepPHbIE
CTETeHH OKUCJICHHUS. YTIIePO/l, aJUIOTPOIHbIE

Mo IUBUKAIH, PACIPOCTPAHEHUE B IPUPO/IC,
du3nvecKrue U XUMUYECKHE CBOMCTBA. AJICOPOITHSL.
KpyrosopoT yrinepona B npupoze. OKcHibl yriepoaa,
ux (pu3nuecKkue U XMMHUYECKHE CBOICTBA, IEHICTBUE Ha
JKUBBIE OPTaHU3MBI, ITOJIyYeHUE U TIPUMEHEHHUE.
DKonorudeckue npoOiIeMbl, CBSI3aHHbBIE C OKCHIOM
yraepoaa (IV), runoresa rno6aibHOr0 MOTEMIICHUS

W3MEHEHHUHU CBOMCTB 3JeMeHTOB [V A-
IPYIIIBI U UX COEIMHEHUN C YUETOM
CTPOEHHUS X aTOMOB. XapaKTepHu30BaTh
($U3HYECKUEe U XUMHUYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB YIJIEPOAA U KPEMHUS U
UX COEIMHEHUH (OKCUIOB YTIiepoa,
YTOJBHOU KUCIOTHI, KApOOHATOB, OKCHIA
KPEMHHUSI, KpEMHUEBOM KUCIIOTHI,
CHJIMKATOB), CIOCOOBI MX MOTyYCHHSI,

48




n/n

HaumenoBanue
pa3iesioB U TeM
yueOHOro npeamera

KoaunuecTtBo
JacoB

Coaep:xkanue 00yueHust

OcHoOBHBIE BH/IbI 1€ TEJILHOCTH
o0yuaromuxcst

KJIMMATa, ITAPHUKOBBINA AP QeKT. YToJIbHAS KUCIOTA H
e€ comu, uxX PU3NICCKUE H XUMHYECKHUE CBOMCTRA,
noJiyueHue u npuMeHenue. KauectBeHHas peakuus Ha
KapOoHaTHOHBI. Vcronb30BaHne kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3sHCTBeE.
[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX
BEIIECTBaX KaKk 0 COETUHEHUSX yriepoa (MeTaH,
9TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCyCHast
kucnoTa). [lpupoiHble NCTOYHUKHU YIIIEBOJOPOIOB
(yronb, npupoaHbIi Ta3, He(Th), MPOTYKTHI UX
nepepaboTku (OeH3UH), UX POJIb B OBITY U
npoMblnuieHHOCTH. [loHsATHE 0 OHONTOrHYecKu
BaYXHBIX BEILIECTBAX: KHUpaX, OeKax, yrieBoaax — u
UX POJIU B )KM3HH YeloBeka. MaTepuaibHOe €IMHCTBO
OpPraHUYECKUX U HEOPTraHMYECKUX COETUHEHHH.
KpeMmHuii, ero ¢puznyueckne 1 XuMUYECKUE CBOMCTBA,
noJyiydueHue u npumeHenue. CoeJMHeHHsI KpeMHUS B
npupoje. Obiue npeacraBieHus 00 OKCHAe KpeMHUS
(IV) u xpemuaueBoit kuciaore. CUIMKATBI, UX
UCIOJIb30BaHUE B OBITY, MEIUIIMHE,
POMBIIIICHHOCTH. BaskHelIe cTpouTenbHbIe
MaTepuaibl: KepaMuKa, CTeKIIO, [IEeMEHT, OETOH,
)ene300eToH. [Ipobaembr 6e30macHOTro
UCIOJIb30BaHUS CTPOUTENIbHBIX MaTepUaoB B
MOBCEIHEBHOM JKU3HU. XUMUYECKUI SKCTIEPUMEHT:
JemoncTpanuu: Moenu KpUCTaUIMYECKUX PELIETOK
anMasa, rpadura, ¢pymieperna. O3HaKOMIIEHHUE C
IPOIIECCOM afcOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOHWCTBOM

MIPUMEHEHUE Y 3HAUYCHUE B PUPOJIE U
JKU3HU denoBeka. OOBACHITh MPUUUHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOEHUE
BEIlECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha IIpUMepax COeIMHEHUN yriepoja 1
kpeMuusi. OnpenensTe KapOoHaT- u
CUJIMKAT-UOHBI B pacTBOpe. OOBACHITH
CYLIHOCTb 3KOJIOTMUECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOXKJIEHUEM YTJIEKHCIIOTO
rasa B OKpYyKarolleu cpeje.
[TonTBep>k1aTh 0COOEHHOCTH COCTaBa
OpraHWYeCKHUX BEUIECTB IPUMEpPaMu
MPOCTBIX COETUHEHH (MeTaH, ITaH,
STUJIEH, AllETWICH, STaHOJI, TJINLEPUH,
YKCYCHasl KHCJIOTa), B3AUMOCBS3b
HEOPraHUYECKHX COCAMHEHUH yriiepoaa
Y OpraHn4yecKux BeniecTB. ONuChIBaTh
pOJIb OETIKOB, JKUPOB U YIJIEBOJIOB B
(GYHKIIMOHUPOBAHHUH KUBBIX
OpPraHru3MOB, COCTaB MPUPOIHBIX
HMCTOYHHUKOB YIJI€BOJAOPOJIOB, UX POJIb B
OBITY U IPOMBIIUIEHHOCTH. [IpoBOIUTH
BBIYUCIICHUS TI0 YPaBHEHUSIM
XUMUYECKUX peakiuil. [InanupoBars u
OCYUIECTBJISATh HA MPAKTUKE XUMUYECKUE
AKCIEPUMEHTBHI, MPOBOIUTH HAOTIOACHNUS,
JienaTh BIBOABI IO pe3ylIbTaTam
HKCIIEPUMEHTA NPU TPOBEACHUHN
71a00PATOPHBIX OTBITOB U MPAKTUYECKHUX
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npotuBorasza. O3HaKOMJIEHHE C IPOAYKLIHEN
CHWJIMKaTHOM IPOMBILUIEHHOCTH (Buneomarepuaisl:
CWJIMKaTHAsl POMBIIIJIEHHOCTh). MoAenu MoJIeKy
OpraH1yYecKux BeriecTB. JIabopaTOpHBINA OMBIT:
[Tonyuenue, coOupanue, pacro3HaBaHue U U3y4eHHE
CBOMCTB yriiekucioro rasa. [Iposenenue
KaueCTBEHHBIX peakluii Ha KapOoOHAT U CHIIMKAT-
WOHBI U U3y4eHHE MPU3HAKOB UX NMPOTEKAHMUS.
[IpakTueckue padotsl: Ne 4. [lonydyenue
YTJIEKHCIIOTO ra3a, U3y4eHue ero cBoMcTB. Ne 5.
Pemenue skcriepuMeHTANIbHBIX 3a/1a4 MO TEME
«BaxHelmme HeMETaJuIbl U UX COCAUHEHUS
Beluncienusi: 1o ypaBHEHUSAM XUMHUYECKUX peakIui

pabot. CrienoBath mpaBuiiaM 0€30TaCHOM
paboTsl B 1abopartopuu npu
WCIOJIb30BAHUY XUMHYECKOW ITOCYIBI U
obopynoBanus. Mcons30Bath npu
BBITIOJTHEHUH YYICOHBIX 33JaHUH TEKCTHI
yueOHHMKa, CIIPABOYHBIE MATePUAITHI
(ITeproguyecKyr0 CHCTEMY XUMUYIECKIX
anemenToB J[. . MenpaeneeBa, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHUI U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN PsiT
HaNpPSDKEHUN METaJlIIoB)

Pa3nen 3. Mertaiuisl 1 BX COETUHEHUS

3.1

OO01me cBOUCTBA
METAILIOB

4

OO011ast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB —
METaJIJIOB HA OCHOBAHUU UX IMOJIOKEHUS B
[Tepuoanueckoii cucreMe XMMHYECKUX 3JIEMEHTOB
H.N. MenaeneeBa u crpoenust atToMoB. CTpoeHue
MeTayIoB. MeTannuueckast CBsi3b U MeTaJIIMYecKas
KpUCTAJUTHUECKas peléTka. DIEeKTPOXUMHUUECKUN psijl
HaNpsOKeHUH MeTaiioB. OU3NYECKHe U XUMHYECKUe
cBoiicTBa MeTauioB. OOImIMe crocoObl MOTy4eHHUS
MeTaisoB. [loHsATHE O KOPPO3UH METAJIIOB, OCHOBHBIE
CHOCOOBI 3alTUTHI UX OT KOoppo3uu. CruiaBsl (CTamb,
YYyT'yH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B
OBITY U TPOMBIIITICHHOCTH. XUMHUYECKUN
skcriepuMeHT: [lemonctparmu: OOpasisl METAIOB U
cruiaBoB. M3ydyeHne pe3yabTaToB KOPPO3UU METAIIOB
(BO3MO>KHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB).

PackpbIBaTh CMBICT M3y4aeMbIX MOHATHMI
Y TIPUMEHSTh 3TU TIOHSATHS IIPH
OTIMCaHNH CBOMCTB BEIIECTB M UX
npeBparnieHuii. OOBACHITH 00IIHE
3aKOHOMEPHOCTH B U3MEHECHUU CBOWCTB
AIIEMEHTOBMETAJUIOB M UX COCTMHCHUN C
y4€TOM CTPOCHUS X aTOMOB.
XapakTepHu30BaTh CTPOCHUE METAILJIOB,
obmue pu3ndecKkne 1 XUMUIECKHe
CBOCTBa METAJNIOB. XapaKTepU30BaTh
oO1mire cnoco0bl NOJTYYEHUS] METAIJIOB.
OnuceIBaTh CIIOCOOBI 3alIUTHI METAJLIOB
oT koppo3uu. CienoBaTh mpaBuUiamMm
0e3omacHoil paboThI B 1a00paTOPUH MU
MCIOJIb30BAHUU XUMHUYECKOU MOCYIbI U
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JlabopaTtopusie onbIThl: O3HAKOMIIEHHE C 00pa3aMu
METAJUIOB M CIUIABOB, X (PU3MUYECKIMH CBOMCTBAMH.

Briaucnenuns: no YPaBHCHHUAM XUMHNYCCKUX peaKHHfI,
€CJIA OJIMH U3 PEarcHTOB COACPKUT MPUMECH

o6opynoBanus. [Ipou3BoauTh
BBIYUCIICHUS TI0 YPaBHEHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJIMH U3
pEareHTOB COJIEPKUT MPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B
nape uiu rpymmne. Mcrnonas3oBaTe npu
BBITIOJTHEHUH YI€OHBIX 3aJaHUN TEKCTHI
y4eOHHKa, CTIPAaBOYHBIE MaTePHUAITbI
(ITeproiyecKkyro CUCTEMY XUMHYECKUX
anemenToB J[. . MennaeneeBa, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHUI U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUM PsiT
HaIPsHKEHUH METaJIJIOB)

3.2

Bakueiinue MeTauisl 1
UX COEINHEHUSI

16

[llenounbie MeTaiuIbl: TIOJI0KeHUE B [lepronuueckoit
cucteMe xumudeckux anmemenToB JI.M. Mennaeneena,
CTPOEHUE UX ATOMOB, HAXOXJEHUE B IPUPO/IE.
dusnvecKkue 1 XMMUUYECKHE CBOMCTBA (Ha MpUMepe
HaTpus U Kaiaus). OKCUIIBI ¥ TUAPOKCHIBI HATPUSI U
Kayus. [[puMeHeHue nenoYHbIX METAJIJIOB U UX
coenuHenui. Il{enouno3eMenbHbIC METAIbI MAarHUI
Y KaJblWii: noJioxkeHnue B [lepuoauyeckoi cucrteme
xuMmuueckux 3nemeHtoB [[.1. MeHneneeBa, ctpoeHune
MX aTOMOB, HaX0XJieHHE B pupojie. Pu3ndeckue u
XHUMHYECKHE CBOMCTBA MarHus U KaJabIys.
Bakneiimme coequHeHNs KU (OKCHI,
TUIPOKCU], coiH). JKECTKOCTH BOJIBI U CIIOCOOBI €€
yCTpaHEHHUsl. AIIOMUHUM: MTOJIOKEHUE B
[Iepuoanueckoil cucTeMe XUMHYECKUX FIEMEHTOB
J.N. Menzeneesa, CTpo€HHE aTOMa, HAXOXKICHHE B

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
U3MCHEHUHN CBOMCTB 3JIEMECHTOBMETAIJIOB
Y UX COCIMHEHUH B rpymmax ¢ y4éTom
CTPOCHUS UX aTOMOB. XapaKTepHU30BaTh
(bu3HYeCKre U XUMUYECKUE CBOWCTBA
MIPOCTBIX BEIIECTB METAJIOB M UX
coeMHEHUH (OKCHIOB, THIPOKCHJIOB,
coJieit), CiocoObI UX MOJTYYEHUS,
IMPUMEHEHHE U 3HAYCHHE B IIPUPOJIC U
JKM3HH YeJIOBEKa. Y CTaHABJIUBATh
NPUYHUHHOCIICICTBEHHYIO CBSI3b:
CTPOCHHE BEIlleCTBa — CBOMCTBA —
MPUMEHEHHE — Ha IPUMepPax U3ydaeMbIX
BemiecTB. Pacrio3HaBaTh ¢ MOMOIIBIO
KayeCTBEHHBIX pEaKIUii HOHBI METAIIIIOB:
MarHus, KaJbIUs, aJIOMHHUS, [INHKA,

51




n/n

HaumenoBanue
pa3iesioB U TeM
yueOHOro npeamera

KoaunuecTtBo
JacoB

Coaep:xkanue 00yueHust

OcHoOBHBIE BH/IbI 1€ TEJILHOCTH
o0yuaromuxcst

npupoae. Pu3nyeckue 1 XMMUYECKHAE CBOWCTBA
amroMuHUS. AM(DOTEpHBIE CBOKWCTBA OKCHIA U
TUJIPOKCHIA ATFOMUHMS. JKene30: nojioxkeHne B
[Teproanueckoli cucteMe XMMAYECKUX 3JIEMEHTOB
J.N. MenaeneeBa, CTpOEHHUE aTOMa, HAXOXK/ICHHUE B
npupoae. Pu3nyeckne U XMMUYECKHE CBOWCTBA
xeneza. OKcHibl, THAPOKCHAbI U cosn xene3a (I1) u
xenesa (II1), mx coctas, CBOMCTBA U MOTyYCHHE.
XHUMHUYECKUH HKCIIEPUMEHT: [leMOHCTpanyu:
Oco0eHHOCTH B3aUMOJICHCTBUS OKCH/IA KAJTBIIHS U
HAaTpHs ¢ BOJAOH (BO3MOYKHO MCTIOJIb30BaHUE
BUJeoMarepuasioB). OkpalirBaHue IaMeHH HOHAMH
HATpUs, KaJus ¥ KaJblus (BO3MOKHO HCIIOJIb30BaHUE
BHIeoMaTepuanoB) McciaenoBanue CBOMCTB KECTKOM
BoJibl. [Iporiecc ropenus xxenes3a B KUCIOPOAE
(BO3MO’KHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB).
Jlaboparopubie onbIThl: [IpoBeieHre KaueCTBEHHBIX
peakuuii Ha HOHBI (MarHus, KajabIus, aTlOMUHUS,
nuHKa, xxenesa (II) u xenesza (I111), memu (II),
OIIMCaHue NPU3HAKOB UX IpoTekaHus. McciaenoBanue
aM(pOTEepPHBIX CBOMCTB F'UAPOKCHUIA ATIOMUHUS U
ruapokcuaa nunka. [Ipaktudeckue padbotsi: Ne 6.
ZKéctkocTb BosbI M MeTOIbI €€ ycTpaHeHus. Ne 7.
Peienne skcniepuMeHTaNbHbBIX 33724 110 TEME
«BaxHelme MeTamibl U UX COSAUHEHUS.
Brruucnenusi: no ypaBHEHUSAM XUMHUUYECKUX PEAKIIU,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE WU
COIEPKUT IPUMECH; MACCOBOM JIOJIM BBIXO1A
MPOJIYKTA Peakluu

xenesa (II) u xxenesa (I11I), mequ (1I).
JokasbiBaTh aM(OTEpHBII XapakTep
OKCHJIOB U THJIPOKCHJIOB AJTFOMUHHUS U
nuHKa. [[mannpoBath U OCYIIECTBISATH HA
MIPAKTHKE XUMUYCCKUE IKCTICPUMEHTHI,
MIPOBOJIMTH HAOIIOJICHUSI, JIeTIaTh BBIBOIBI
0 pe3yIbTaTaM dKCIIEPUMEHTA MPU
MIPOBEACHUH JIAOOPATOPHBIX OTIBITOB U
npakTuyeckux pador. CiegoBaTh
npaBmiIaM 6e30mMacHOM paboThl B
1abopaToOpPUM MPHU UCTIOJIH30BAHUHT
XUMHYECKON MOCYIbl U 000pYI0BaHUS.
[Tpou3BOIUTH BEIYUCIECHUS TIO
XUMHYECKUM YPaBHEHHUSAM. Y 4acTBOBAThH
B COBMECTHOM paboTe B Mape win
rpymnme. BeicTpauBath pa3BépHyThIE
MUCbMEHHbBIE U YCTHBIE OTBETHI C OMOPOi
Ha nH(pOpMaIKIO U3 y4eOHHKA U
CIIPaBOYHBIX MaTE€pPHAJIOB, TPAMOTHO
HCII0JIb30BATh U3yYEHHBIN MOHITUIHBIN
amnmapar Kypca XUMHH
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Ne HaumenoBanue KosnunuectBo Coaep:xkanue 00yueHust OcHoBHbBIEe BU/bI eI TeJIbHOCTH
n/n pa3aesioB U TeM 4acoB o0yyaromuxcst
y4eOHOro npeamera
Pazgen 4. Xumus u okpyxaromias cpeia
4.1 | XuMus u oKpyKaromas 3 BemectBa u maTepuaibsl B IOBCEAHEBHOM KU3HU XapakTepru3oBaTh POJIb XUMHUH B
cpena yesoBeka. besonacHoe HCIob30BAHNE BEIIECTB U pa3INyuHbIX chepax AesaTenbHOCTU
XMMHUYECKUX peakluii B ObITy. [IepBas momorb rpu JIXOJIeH, OCHOBHBIE BEILIECTBA U
XMMHMUYECKUX OKOTax U OTPaBIEHUSIX. XUMUUYECKOE MaTepuasbl, TPUMEHSEMbIE B )KU3HU
3arps3HEHUE OKpYXKarolen cpenbl (peneapHas COBpPEMEHHOTO YenioBeka. OOBICHITH
JOTYCTUMAasl KOHIIEHTpalys BelecTB. Pojab XumMuu B | yciioBUs 0€3011aCHOTO UCIIOJIB30BaHUS
PELIeHUH SKOJIOTHUECKUX MpoOieM. XUMUYECKUI BELIECTB U XUMUYECKHX AHAITU3UPOBATh
skcriepuMeHT: Jlemonctpanuu: M3ydenue o6pasuon U KPUTHYECKU OIICHUBATh UH(OpMAaILIHIO
MaTepHuaoB (CTEKJIO, CIUIaBbl METAJIJIOB, OJUMEPHBIE | O BIUSHUH MPOMBIIIIEHHOCTH, CETLCKOTO
MaTepHabl) X035ICTBA, TpPAaHCOPTa U Ap. Ha
COCTOSIHME OKPYKAIOIIEN Cpeibl. Y METh
OKa3bIBaTh IIEPBYIO IOMOLIb NIPU
XMMHYECKHUX 0KOTax U OTPABJICHUSIX.
[TpuHuMaTh yqactue B 00CyKJEHUN
po6eM XMMUYECKON U 3KOJIOTHYECKON
HAIPABJICHHOCTH, BBICKa3bIBaTh
COOCTBEHHYIO TIO3UIIMIO 110 TIpodIeMe 1
IpeuIaraTb BO3MOKHBIC ITYTH €€
pelIeHus
PesepBHOE Bpems 3
Bcero 68
10 kiacc
No HaunmeHnoBanue KonnuecTBo yacos
/11 pa3aesoB ¥ TeM y4eOHOro mpeaMeTa

Pazgen 1. O0o6menue 3Hanuil o Kypey 9 kinacca. XMMUYECKHE PEAKIIUUA B PaCTBOPax

1.1

‘ DNEKTPOIUTHYECKAS AUCCONMALUI. XMMUYECKUE PEaKIIM B pacTBOpPax

'8
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1.2 | VonHbIe ypaBHEHUS E

Paznen 2. Hemeraiuisl U X COCAMHEHUS

2.1 OO61ast XxapakTepucTHKa XUMUUECKUX 37eMeHToB VIIA-rpynmnsl. ["amorensl 3

2.2 OO61ast XxapakTepUCTHKA XUMHUUECKUX 3JIEMEHTOB 3
VIA-rpynnsl. Cepa u €€ cCoefuHEeHUS

2.3 OO6111ast XapakTepUCTHKA XUMHUUECKUX 3J1IeMeHTOB VA-rpynnsl. A3oT, hochop u ux coeuHeHus | 3

2.4 OO61ast XxapakTepUCTHKA XMMHUYECKUX 3JIEMEHTOB 3
IVA-rpynmnsl. Yriiepoa M KpEMHHM, U X COEUHEHHUSI

Pa3zgen 3. Metanibl 1 BX COEIUHEHUS

3.1 OO61ast XxapakTepuCcTHKA 3JIeMEHTOB | rpynmsl 2

3.2 O61mas xapakrepucTrka 3yeMeHToB Il rpynmbl 2

3.3 ATOMUHUN 2

3.4 Keneso 2

Paznen 4. O6o6meHne 3HAaHUH 32 KypC OCHOBHOM ITKOJIBI

4.1 OcCHOBHbI€ KJIacChl HEOpraHM4ecKoi XuMuH. ['eHeTnyeckas CBsi3b OCHOBHBIX KJIACCOB 10

4.2 ITepuoanyeckuii 3akoH J[.M1. MenaeneeBa. XuMuueckas CBSI3b 6

4.3 OKUCIUTEIbHO-BOCCTAHOBUTEJILHBIE PEAKIIUU 10

4.4 Pemenune 3amau 7

4.5 O0001IeHNEe 1 CHUCTEMATU3ALMS 3HAHUN 2
PesepBHOE BpeMmsi 3

Bceero 68

54




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА

		2024-04-09T10:19:43+0400
	Сидоренко Людмила Александровна




