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OenepanibHas pabouasi mporpamMma Mo yueOHOMY MpeaMery «XumMus» (0a30BbIid
ypoBeHb) (TpeaMeTHas o001acTh «ECTECTBEHHO-HAy4YHbIE TIPEAMETHI») BKIIOYAET
MOSICHUTENIbHYIO 3aUCKY, COJIEpIKaHne 00yUeHUs], INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
[IporpamMMBbl 10 XUMUHU, TEMATUYECKOE TIJIAHUPOBAHUE.

[TosicHuTenbHast 3amucKa OTpakaeT OOIIMe IEeTd W 3aJaud W3YYEHUS XUMHUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MTPEANOCHIOK K €€ HM3Y4eHUIO 00YyJaroluMUCH,
MECTO B CTPYKType y4yeOHOro IulaHa, a TakKe MOAXOAbl K OTOOpY COJepiKaHMs,
K OINPEACIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxxanue O0O0y4eHUsI PaCKpbIBAeT COJCpXKATEIbHBIE JIMHUH, KOTOPHIC
MpeJIaraloTcs JJisi 0053aTeIbHOTO U3YUECHHS B KaXKJIOM KJIacCe€ Ha YPOBHE OCHOBHOI'O
o01ero oopa3oBaHusl.

[Inanupyembie pe3yabTaThl OCBOEHUSI MPOrpaMMbl MO XUMHUHM BKJIHOYAIOT
JMYHOCTHBIE, METAlpPEAMETHBIC PE3yJIbTaThl 32 BECh MNEPHOJ OOy4eHHS Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TaKXkKe MPEAMETHBIC TOCTIKEHUS 00YyJarouierocs
3a KaX]IbIi Toj] 00y4YeHusl.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIETro oOpa3oBaHMs COCTaBJIICHA
Ha OCHOBE TpeOOBaHMH K pe3yJbTaraM OCBOCHHUS OCHOBHOH 0Opa3oBaTebHOM
MporpaMMbl OCHOBHOTO o001ero oOpasoBanusi, npenacraBieHHbix B OI'OC 00O,
a TakKe Ha OCHOBe (enepanbHOW paboyell MNporpaMMmbl BOCIUTAHUS U C YYETOM
KOHIICTIIMK TPENoJaBaHusl y4eOHOro nmnpeaMera «XuMHUsS» B 00pa30BaTelIbHBIX
opranuzanusix Poccuiickon denepanum.

[Iporpamma mo xuMumM pazpadboTaHa C IEIbI0 OKa3aHUSI METOAUYECKON MTOMOIIH
YUUTENIO B CO3/JaHUU paboueil mporpaMMbl O Y4€OHOMY MPEIMETY.

[Iporpamma o xumuu Aa€T NpeacTaBiICHHE O LIeJsX, OOUIel cTpaTeruu o0y4eHus,
BOCTIMTAaHUSI W  PAa3BUTUSA  OOYyYalONIUXCS  CPEACTBAMH  Y4E€OHOTO  TPEIMETa,
YCTaHABIIMBACT  OOs3aTENbHOE  NPEAMETHOE  COJlepKaHUEe,  MpeaycMaTpUBAET
pacrpeesICHUE €ro I0 KJlaccaM U CTPYKTYPUPOBAHUE TI0 pa3AeiaM U TEMaM MPOrpamMM bl
[0 XUMWH, OIPEHCISIET KOJIMYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTUKHU
COJIEpKaHUs, PEKOMEHAYEMYIO IIOCIEIOBATENIbHOCTh HM3YYEHUSI XUMHUU C YYETOM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€U, JIOTMKA Y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OOyYarommxcs, OMpeAessieT BO3MOXKHOCTU IMpeaMeTa
JUTSL pealin3aliiu TpeOOBaHWI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
IporpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs, a TakkKe TpeOOBaHMI
K pe3ysibTaraM OOYy4YeHHs XMMHHM Ha YpOBHE IIeJIed M3Y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TTO3HABATEILHON AEATEILHOCTH 00YYaIOIIerocsi 0 OCBOSHUIO YI4EOHOTO
COJICP)KAHUA.
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3HaHWE XWMHH CIY)KHT OCHOBOM Juis  (OPMHpPOBAHUS  MHPOBO33PCHUS
00y4aroIIerocs, €ero MpeiCTaBICHU O MaTepHAIbHOM E€IMHCTBE MHpA, BAXXHYIO POJIb
urparoT (HopMHpyeMble XUMHEH TMPEACTABICHUS O B3aUMOIPEBPAIICHUSIX HHEPTrUU
U 00 DSBOJIONMU BEHIECTB B MPUPOJE, O IMYTAX pEHIeHHS TI00aIbHBIX MpodsieM
YCTOMYMBOTO pPa3BUTUsA YEJIIOBEUECTBA — CBIPHEBOM, DHEPreTUYECKOM, IHILEBOU
1 KOJIOTUYECKOM 0€30MacHOCTH, MTPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET peamu3aiii BO3MOKHOCTEH JII caMOpa3BUTHS U (POPMUPOBAHMUS
KyJbTYpbl TUYHOCTH, € 00111ei 1 HyHKITMOHAILHON TPAMOTHOCTH;

BHOCUT BKJQJ B (OpMUpOBAHHWE MBIIUICHUS UM TBOPUYECKUX CIIOCOOHOCTEM
OOy4YalIIMXCs,  HAaBBIKOB  HX  CaMOCTOATENbHOM  y4yeOHOW  JesTeNbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCIEAOBATEIIbCKUX  yYMEHHHM,  HEOOXOIUMBIX  Kak
B TTOBCETHEBHOM JKM3HU, TaK U B MPO(PeCcCHOHATBHON EATEeIHHOCTH;

3HAKOMMUT CO CHEIU(UKON HAYYHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJII/la HAa EIWHCTBO MPHUPOABI M YEJIOBEKA, SIBISETCA OTBETCTBEHHBIM 3TarloM
B (hOpPMHUPOBAHUU €CTECTBEHHOHAYYHOU IPAMOTHOCTH O0Yy4arOIINXCS;

crocoO0cTBYeT (hOPMUPOBAHUIO IEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K MPUPOJIC, K YEJOBEKY, BHOCUT CBOM BKJaJ B SKOJIOTHYECKOE O0Opa30BaHUE
00 yJaromuxcs.

Jlanubpie HampaBieHUST B OOyYEHWHM XUMUMU OOCCIEUYHMBAIOTCS crenudukon
coJiepKaHus y4eOHOTO MpeaMeTa, KOTOPBIN SBJISETCS MeIarornuecku alanTUPOBAHHBIM
oTpaxkeHHeM 0a30BOM HayKU XMMHUU Ha OMPEICTIEHHOM dTare €€ pa3BUTHUSI.

Kypc xumum Ha ypoBHE OCHOBHOTrO OOIIEro o0pa3oBaHUs OPHUEHTHUPOBAH
HAa OCBOCHHME OOYYAIOIIMMHCS CHUCTEMBI TEPBOHAYAIBHBIX TMOHATHUM XUMHUH, OCHOB
HEOPraHUYE€CKON XUMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX MOHATHII OpPraHUYeCcKOil
XUMUHU.

CtpykTypa coJepkaHus NpOorpaMMbl MO XUMUU CPOpPMUpPOBaHAa Ha OCHOBE
CUCTEMHOI0 MoJx0/1a K €€ nzydeHuto. ConepxaHue CKIaIbIBACTCS U3 CUCTEMbI OHITUI
O XMMHMYECKOM BJIEMEHTE M BEHIECTBE M CUCTEMBI MOHSATUM O XMMHUYECKOH pEaKilvu.
O6e 3T cHUCTeMBbl CTPYKTYpPHO OpPraHM30BaHbl MO NPUHIMIY MOCIEA0BATEIBHOIO
pa3BUTHS 3HAHUW HAa OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuonnueckoro 3akoHa /.. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YUEHHS O CTPOCHUM aTOMa U XUMHUYECKON CBSI3H;

Ipe/ICTaBICHUN 00 PIEKTPOIUTHIECKOM TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pACCMATPUBAIOTCA Ha OCHOBE SMITUPUYECKHU TTOTYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIOJIHSSL  (PYHKUIMM OOBSICHEHUS M TPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEM MPAKTUYECKOr0 MPUMEHEHHUS ¥ TTOJIYYEHHUS U3y4aeMbIX BEILIECTB.
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OcBoeHue MporpaMMbl MO XUMHUU CTIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS
O XMMHUYECKOW COCTABILIOLICH HAYyYHOM KapTUHbI MHpA B JIOTHKE €€ CHCTEMHOMN
IIPUPOJIBI, IECHHOCTHOT'O OTHOLICHUS K HAYYHOMY 3HaHHUIO U METOJaM IIO3HAHUS B HayKe.
N3yueHne XUMHUM IPOUCXOAUT C NMPUBJICUCHUEM 3HAHUHN U3 paHee U3YUYEHHBIX yueOHbBIX
npeameToB: «Okpyxaroimuili Mupy, «bronorus. 5—7 kinacced U «Pu3HKa. 7 KIace.

[Ipy u3ydeHHH XUMHHU TPOUCXOIUT (POPMHUPOBAHME 3HAHWUN OCHOB XMMHYECKOU
HAayKH Kak O0OJIaCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOW esITeIbHOCTH
YeJloBeKa U Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpbl. 3adada y4eOHOTO
npeIMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XMMHUYECKHMX 3HAHUUA — Ba)KHEHIIUX
(bakToOB, MOHATHN, 3aKOHOB W TEOPETHMUECKUX TMOJOKEHUU, IOCTYIMHBIX 0000LIeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HayKW, B MPUOOLICHUH K HAyYHBIM METO/aM
MO3HAHMUSI TPU M3YyYCHUH BEIIECTB M XUMHUYECKHUX peakiuid, B (HOPMUPOBAHUU
U Pa3BUTHH TO3HABATEIbHBIX YMEHUNW U HUX NMPUMEHEHUU B y4eOHO-TIO3HABATEIHHOU
U y4eOHO-MCCIEIOBATENbCKOM JIEATENbHOCTH, OCBOCHHUU TMpaBHJI 0E€30MacHOT0
oOpallleHUs C BEIIECTBAMH B TOBCETHEBHOM KU3HH.

[Ipy wu3ydeHUM XUMUKM Ha YPOBHE OCHOBHOI'O OOIIETO OOpa30BaHMS Ba)KHOE
3HaYEHUE MPUOOPENU TaKUe LEH, KaK:

dbopMupoBaHue UHTEIUIEKTYaIbHO pa3BUTOU JIMYHOCTH, rOTOBOM
K €caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PpPEUICHUH,
CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOLIIUMCS YCIOBUSIM >KU3HU;

HAIPABJICHHOCTh OOYYEHHsSI Ha CHCTEMAaTHYEeCKOE NPHOOIICHHE O0ydarommxcs
K CaMOCTOSITEJIbHOM ITO3HABATEIBHOM JEATEIBbHOCTH, HAyYHBIM METOJAaM I103HAHMS,
(GhOpMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

oOecreyeHue yCciaoBHi, CIIOCOOCTBYIOMUX MTPHOOPETCHHUIO 00 YJaArOIIMMUCS OTIBITa
pa3sHOOOpa3HOl JeATENbHOCTH, TO3HAHHUS W CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHLIM ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JJIsl Pa3IMYHbIX BUIOB
NEATEIbHOCTH;

dbopMupoBanue o01e (QyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
B TOM YMCJIE YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYXAIOIIET0 MUPA, UCTIONb3Ys
3HAHUSI U ONBIT, MOJTYYEHHbIE MPU U3YYCHUU XUMHUU, MPUMEHATh UX MPU PEIICHUU
po0JieM B TOBCETHEBHOW KU3HU U TPYJOBOU JAESITEIbHOCTH;

dopMupoBaHue y OO0YyJarOMMXCS TYMaHHUCTHYECKHMX OTHOLICHUW, MOHMMAHMUS
LHEHHOCTH XHMHUYECKUX 3HAHWM JUIsi BBIPAOOTKM 3KOJIOTMYECKH LEIeco00pa3Horo
NOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTU B LIETSIX COXPAHEHHUS CBOETO 3710POBbs U
OKPYXaroIIeH MPUPOIHON CPEIbI;

pa3BUTHE MOTUBAallMM K OOYYEHHIO, CIIOCOOHOCTEM K  CaMOKOHTPOIIIO
Y CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX LIEHHOCTE!W, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TPOQUIIS U HAMIPABICHHOCTU JTaIbHEUIIIET0 00yUeHUsI.

OO0miee 4yMCIO YacoOB, PEKOMEHJIOBAHHBIX ISl MU3Y4YEHHS XUMHH, — 136 4acos:
B 8 KJi1acce — 68 yacoB (2 yaca B HeJeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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JInst KaKJI0ro Kiiacca IpeayCMOTPEHO Pe3epBHOE ydeOHOE BpeMs, KOTOPOE MOXKET
OBITh UCIIOJI30BAHO YYaCTHUKAaMH 00pa30BaTEIbHOr O MpoIiecca B LeIsX (GOpMUpOBaHUS
BapUATUBHOM COCTABJISIONIEH COJIEP)KaHMsI KOHKPETHOM padoueii mporpaMmbl. [Ipu aTom
oOsi3atenbHas (MHBapUaHTHAsl) 4YacTh COJEp)KaHUS TpelMeTa, YCTaHOBJIEHHAs
IpUMEPHOI pabodeli mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ N3y4eHHUe, JOJKHBI OBbITh
COXPaHEHBI MTOJHOCTHIO.
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COJAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyaIbHBbIEe XUMUYECKHE TOHSATHS

[Ipenmer xumuun. Ponb XuMHM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. OU3NUECKHE CBOMCTBA BENIECTB. ATperaTHoe cocTosiHue BeulecT. [lonstrue
O MeToJlax Mo3HaHus B XuMmuu. YucTeie BemectBa U cMecu. CrocoObl pa3ieneHus
cMeceH.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE IE€MEHTHI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opMmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTenbHas aroMHas wmacca. OTHOCUTEIbHas
MOJIEKYJIApHasi Macca. MaccoBasi J0JIsi XMMHAYECKOTO 3JIEMEHTA B COEIMHEHUU.

KomuuecTBo BemecTBa. Mok, MosisipHast Macca. B3auMocCBsA3b KOJIMYECTBA, MaCChl
W YHCla CTPYKTYPHBIX €IUHMI[ BemiecTBa. Pacuérel mo QopMynaM XHMHYECKHUX
COCIUHEHUM.

DU3NYECKUE U XUMUUYECKHE SIBIICHUSA. XUMHUYECKasl pEakus U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMHUEeCKUE ypaBHeHUs. Knaccudukanus XUMHUYECKUX
peakiuil (CoeIMHEHUs, Pa3IoKEHUs, 3aMeleHUs, OOMEHA).

Xumuueckuu 5KCnepumenm:

3HaKOMCTBO C XHMHYECKOM TMOCyaol, NpaBuiiaMud paboThl B JIaOOpaTopuu U
npuéMaMu oOpalieHusi ¢ JIabopaTOpHbIM OOOPY/IOBAHUEM, HU3YYEHHWE U OIHCaHUE
(bU3UYECKNX CBOMCTB OOpa3llOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJeHUE (PU3NUECKUX
(nyaBneHUE BOCKA, TasHUE JIb/Ia, pACTHPAHUE caxapa B CTYNKE, KUTIEHUE U KOHJEHCAIus
BOJAbI) M XUMHUYECKUX (TOpeHHEe CBEYM, NPOKAJMBAHME MEIHOM TPOBOJIOKH,
B3aMMOJICUCTBUE MENla C KHUCJIOTOW) SIBICHUN, HAOJIOJACHHE W OINKCAHUE MPU3HAKOB
NPOTEKAHHUSI XMUMHUYECKUX pPEAKUuM (pa3joKeHHE caxapa, B3auMOJEHCTBHE CEPHOMU
KHUCJIOTHI ¢ XjopuaoMm Oapusi, pasnoxenue runpokcuna menu (II) mpm narpeBanum,
B3aMMO/eiicTBHE Keje3a ¢ pactBopoM coiu meau (II), uzydenue cnocoOoB pazaencHust
cMeceil (C TIOMONIbI0O MarHuTa, (UIBTPOBAHME, BbIMApUBAHHUE, JUCTHILISALUSA,
xpomarorpadusi), IpoBeJCHNE OUYUCTKU MOBAPEHHOM COJIM, HAOIIOJACHUE M OINHUCAHUE
pE3yNbTaTOB IPOBEICHUS OIbITA, WJUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAaccChl,
CO3JIaHUE MOJIeNIEH MOJIEKYI (I1apOCTEPKHEBBIX).

BakHeiinue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. Coctas Bo3ayxa. Kucinopo — 3JeMeHT 1 pocToe BEIIECTBO.
Haxoxnaenue kuciaopona B mpupoje, pusudeckue U XMMHUUYECKHE CBOMCTBA (peakiuu
ropeausi). Oxcuapl. Ilpumenenune kucinopoga. CrocoObl TONYYEHHS KHUCIOPOJa
B JlabopaTopuu W TPOMBIIUIEHHOCTH. KpyroBopor kucimopoaa B mpupone. O30H —
aAIIOTpONHAs MOAU(MUKAIIUS KUCIOPO/Ia.
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TernoBoit >PPeKT XUMUYECKOW PEaKINMH, TEPMOXUMHUYECKHUE YPaBHEHHS, IK30-
U DHIOTEPMUYECKHE pEaKUWH. TOIUIMBO: YroJb M METaH. 3arpsA3HEHUE BO31YyXa,
yCHJIEHHE TTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bonmopon — sieMeHT M mpocroe BemecTBo. HaxoxzaeHue Bomopoaa B HPUPOLE,
¢usnyeckue U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI nonydeHus. Kucinorel u
COJIN.

MounspHbIil 00bEM Ta30B. Pacu€rbl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckue cBorcTBa BoAbl. Boaa kak pactsopurens. PactBopsl. Hacklienusie u
HEHACBIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BelecTB B Bojie. MaccoBas 10Ji BELeCTBa
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHus. Poib pacTBOpOB B mpupoae u
B JKU3HU 4yeroBeka. KpyroBopor Boibl B mpupoje. 3arps3HeHUE NPUPOAHBIX BOA. OxpaHa
Y OYMCTKA IPUPOIHBIX BOJ.

Knaccudukamuss Heopranuueckux coeauHenuit. Oxcuabl. Knaccuduxarms
OKCHJIOB: coJieobpasyromue (ocHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) u
HecoseoOpasyrone. HoMenknatypa okcuioB. @U3ndYecKue U XUMUYECKHE CBOWCTBA
okcuaoB. [lonyuenue oKCuaoB.

OcnoBanus. Knaccudukanust oCHOBaHMI: 1IENOYHN U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. Pusuyeckue M XUMHUYECKHE CBOMCTBA OCHOBAHUMU.
[Tonydenue OCHOBaHUI.

Kucnorsl. Knaccudukamus xucnor. Homenknarypa kucior. dusmveckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocT MeTtauioB H.H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Homenknatypa coseid. @u3HUECKHUE M XUMHUYECKHME CBOWCTBA COJIEH.
Ilony4yenune conen.

I'enernueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuveckuu SKCnepumenm:

KAUECTBEHHOE ONPEAECICHUE COAEPKAHUS KHUCIOPOJa B BO3AyXE, IMOIY4YEHUE,
coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOWMCTB  KHUCIOpOJa, HaOIIOACHHE
B3aMMOJIEHCTBUSL BEILIECTB C KUCIOPOJAOM M YCJIOBHUSI BO3HUKHOBEHHS M IPEKpAICHUS
ropeHust (mokapa), O3HaKOMJICHHE C OOpaslaMu OKCHIOB M OIMCAHWE WX CBOWCTB,
noJlyyeHue, coOupaHue, paclio3HaBaHWE W U3YUEHHE CBOICTB Bojopojia (TOpeHue),
B3auMoJieiicTBie Bojopoaa ¢ okcuaoM wMeau  (II)  (BO3MOXKHO — HCIIOJIb30BAHUE
BUJIEOMATEPUANIOB), HAOJOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAHKE
OCOOCHHOCTEM PACTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPUTOTOBICHUE
PAcTBOPOB C OINPEICIIEHHON MACCOBOM 10JIEN pACTBOPEHHOIO BEILIECTBA, B3AUMO/ICHCTBHE
BOABl C MeTaJulaMd (HaTpueM U KaibliieMm) (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPUANIOB), HCCIEOBAaHUE OO0pPa3lOB HEOPraHMYECKUX BEIIECTB PAIUYHBIX
KJIACCOB, HAOJIOACHHE N3MEHEHHS] OKPACKU MHAMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOUEH,
u3ydyeHue B3aumojencTBus okcuga menu (II) ¢ pactBopom cepHOl KMCIOTHI, KUCIOT
C METAUIAMH, PEAKUUA HEUTPAIM3alMK, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUH,
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BBITECHEHHE OJIHOTO METaJIa IPYTUM U3 PacTBOPa COJIM, PEIICHUE YKCIIEPUMEHTAILHBIX
3a/1a4 1o TeMe « BakHelIme KIacchl HEOPraHUYECKUX COCTUHEHUIN.

Hepuonuyeckun 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHMX 3JI€MEHTOB
.. MengeneeBa. CrpoeHue aroMoB. XHUMHYECKas CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBbie MOMBITKU KIacCU(DUKAUKM XUMUYECKUX dJieMeHTOB. [loHaTHEe 0 rpymnmax
CXOJIHBIX 2JIEMEHTOB (ILIEJIOUHBIC U IIETOUYHO3EMETbHbBIE METAJUTbI, TaJIOT€HbI, UHEPTHBIC
ra3el). DJIIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTEPHBIE OKCUJIBI M TUIPOKCHIBI.

[lepuonnueckuin 3akoH. lleprnoamyeckas cucreMa XUMHYECKHX DIIEMEHTOB
JI.1. MenneneeBa. Koporkonepruoanas u jmmHHONIEpHoaHas Gopmbl [lepuoamaeckoit
cucreMbl xumnueckux 35eMeHToB (.M. Menneneesa. [lepuoaer u rpynnel. usnueckuit
CMBICJI MIOPSAAKOBOIO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB atoMmubix sigep. M3otombl. DnekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20 XUMHUYECKUX 3eMeHTOB llepuoanueckoii
cucteMbl J[.MI. MengeneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTAa IO €ro
nonoxxenuto B [lepuoanueckoit cucreme J[.11. Menneneena.

3aKOHOMEPHOCTM M3MEHEHHUS pajguyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO TPyINaM U NEPUOIAM.

3nauenue llepuognueckoro 3akoHa u llepuoguueckol CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHS HayKU U npakTuku. [[.11. MenneneeB — yu€Hbli U TpaKIaHUH.

Xumuyeckass  cBa3b. KoBajlieHTHass  (TOJIApHAasT M HEMOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucienusi. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. lIpouecchb
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuveckuu SKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHJA LMHKA C pacTBOpPaMHM KHUCJIOT U IIEJIOYEi, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX pPEAKLMil (rOpeHHe,
peaKuuu pa3aoKeHUsl, COSAUHEHU).

Mesicnpeomemnvle ceazu

Peanmzanusa MeXnpeIMETHBIX CBs3€d IIPU M3YYEHHMM XUMHMM B 8 KJiacce
OCYILIECTBIIAECTCS YEPE3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYUHBIX MOHSTHI, TaK
U TIOHATUH, SIBISIOIIMXCA CUCTEMHBIMHM [JI1 OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4HOI'0 IIUKJIA.

OO011ue ecTecTBEHHOHAYYHbIE MOHATHUS: HAYYHbIN (AaKT, TUIOTE3a, TEOpUsl, 3aKOH,
aHallu3, CHUHTE3, KJIacCU(PUKaAIus, TEePUOJUYHOCTb, HAOJIO/IEHUE, SKCIIEPUMEHT,
MOZICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJWI, WU30TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUIN 3apsi, BEUIECTBO, TEI0, OOBEM,
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arperaTHOE COCTOSTHUE BEIECTBA, Ta3, (DM3MUYCCKHE BEIMYMHBI, CAMHHIIBI H3MEPEHUS,
KOCMOC, TUTaHEeThI, 3BE3/1b1, COJTHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'corpadus: aTtmocdepa, ruapochepa, MUHEPATbI, TOPHBIC MOPOJIBI, ITOJEC3HBIC
UCKOMaeMbIe, TOIUIMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMHUYeCKAs peakius

[lepuonnueckuin 3akoH. lleproamueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.1. Menneneea. CtpoeHHe aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMICTB
XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Kalus, KajdblMsd U UX COCIUHEHUU
B COOTBETCTBHUU C MTOJIOKEHHUEM AJIEMEHTOB B Ileprnonueckoil cucTteMe U CTPOCHUEM UX
aTOMOB.

Crtpoenue BemiecTBa: BUIAbl XUMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BENIECTBA OT THUMNA KPUCTAUIMYECKOM pEIIETKH H BUAA
XUMHYECKOU CBSI3H.

Knaccudukamuss M HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XHMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIIMXCS K PA3JIMUHBIM KJIaCCaM HEOPraHUYECKUX COCIUHECHUN,
TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudpukanus  XUMUYECKMX  peakluMid MO  pa3IMyHbIM  IPU3HAKaM
(MO 4YMCIy W COCTaBYy YYacTBYIONIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy,
M0 W3MEHEHUIO CTENEeHEW OKHUCICHHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH,
M0 y4acTHUIO KaTaju3aropa). IK30- U JHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUSI.

[Tonsitue o ckopocTH xXuMUYeckod peaknuu. [loHsTHE 00 O0O0paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [[oHATHE O TOMOTEHHBIX U TETEPOTECHHBIX
peakuusax. Ilonstne o karammsze. [loHATME O  XMMMYECKOM  pPaBHOBECHH.
@akTOphI, BIUSIOMIAE HA CKOPOCTh XMMHUUYECKOW pPEaKLMU U IMOJ0KEHHE XUMUYECKOrO
PaBHOBECHSI.

OKuCINTENHHO-BOCCTAHOBUTEIILHbBIC peakuuu, BJIEKTPOHHBIN OasiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOUM peakiinu. COCTaBICHUE YpaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI C UCTIOJIb30BAHUEM METO/a SJIEKTPOHHOT0 OanaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOLMAIMU. DJNEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoHB. MexaHW3M [HCCOLMAIIMM BEIIECTB C PANIMYHBIMU BHUAAMU
xuMuueckoil cBs3u. Crenenp aucconuanuu. CHUIbHBIC U CJIa0bIe 2JIEKTPOJIUTHI.

Peakuun moHHOro oOMeHa. YCJIOBHUS MPOTEKAHUS PEAKUUM HMOHHOTO OOMEHa,
MOJIHBIE Y COKpAIlIEHHbIE MOHHBIE YpaBHEHUs peakunil. CBOMCTBA KUCIOT, OCHOBAHHI U
COJIC B CBETE MPEJCTaBICHUN 00 3JIEKTPONIMTUYECKON aucconuanuu. KauecTBeHHBIC
peakuuu Ha UOHbIL. [IoHsTHE O TUAPOIN3E COJIEH.
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Xumuueckutl SKCnepuMeHm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAUIMYECKHX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpaduTa U aamasa), CIOKHBIX BEHIECTB (XJI0puaa
HATpHUsl), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOW pEaKIMU OT BO3JIEUCTBUS
pa3nuuHbIX (AKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mpolecca TUCCOIMAIMN KUCIIOT, IIeToueid U cojeil (BO3MOKHO HCIOIb30BaHUE BHUJICO
MaTepHasioB), TPOBEICHNE OMBITOB, MJUTFOCTPUPYIONTUX TPU3HAKU MPOTCKAHUS PEaKIIHMA
HOHHOTO 0OMeHa (00pazoBaHUe Ocajka, BbIJEICHUE ra3a, 00pa3oBaHUE BObI), OMBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pEakiuii (TOpeHHeE,
peaknMM Pa3JIOKEHUS, COCIWHCHHUS), pACIO3HABAHWEC HEOPTaHWYECKUX BEIICCTB
C TIOMOIIIHIO0 KAY€CTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHNE YKCIIEPUMEHTAITLHBIX 3a/1a4.

Hemertayibl 1 X cOeAMHEHUS

O6m1as xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTepHbIE
crenieHn okucieHusi. CtpoeHue u pu3nueckre CBOMCTBA MPOCTHIX BEILIECTB — rajJoreHOB.
XUMHYECKHE CBOMCTBA Ha mpuMepe xjopa (B3aUMOJEWUCTBHE C METaIaMu,
HEMETalIaMu, 1enoyamu). XsuopoBoaopoa. ComnsiHas KUCIOTa, XUMAYECKHE CBOWCTBA,
NoJIyueHHe, MpuMeHeHue. [[eficTBrue xjopa U XJIOPOBOJOPOAA HAa OPraHU3M YEJIOBEKA.
Baxueiimme xJI0puIbl 1 UX HAXOXKICHUE B IPUPO/IE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOpOJa U Cepbl. AJIOTPOINHBIE MOIM(UKALMK KHCIOPOJa U CEpHL.
Xumunueckue cBoicTBa cepbl. CepoBOAOPOI, CTPOCHUE, (PU3NYECKHUE U XMUMHUYECKHE
cBoiicTBa. OKCHIBI Cepbl KaK MPEACTAaBUTEIN KUCIOTHBIX OKCUI0B. CepHas KHCIIOTA,
du3znueckue U XMMHYECKHE CBOMCTBa (00IIME KaK MpEACTaBUTENs Kiacca KHUCIOT U
cneruuyeckrne). XMMUYECKUE PeaKkliii, JeKaluue B OCHOBE MTPOMBIIUIEHHOTO crioco0a
MOJYy4YEeHUsI CEpHOM KUCIOTHL. [IpuMeHeHne cepHoil KUCIoThl. Coau CEpHOM KHUCIOTHI,
KaueCcTBEHHas peakuus Ha cyibdar-uoH. HaxoxaeHue cepbl U e€ coeAMHEHUMN
B INpUpoJe. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl COECIWHEHHUSIMU CEpbI
(KUCIIOTHBIE TOKIH, 3arpsi3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €r0 IPE0TBPAILICHUSI.

O6mas xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B MpUpojie, Gu3nuecKue u
XUMHUYECKUe cBoicTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (hU3MYECKue U
XUMHYECKHUE CBOMCTBa, MojydyeHHe U npuMeHeHue. Coin aMMOHMS, UX (PU3MUECKUE
U XMMHYECKUE CBOMCTBA, NpuMeHeHue. KayecTBeHHas peakuus Ha MOHBI aMMOHMS.
A3OTHas KUCIOTa, €€ mojay4yeHue, (U3NYecKue U XMMHUYECKUE CBOMCTBa (0OIIMe Kak
Npe/ICTaBUTENIS Klacca KUCIOT U crieunduueckue). crnonb30BaHUEe HUTPATOB U COJIEH
aMMOHHMSI B KAaueCcTBE MUHEPAIbHBIX YAOOpeHHil. XHWMHUYECKOe 3arpsa3HEHue
OKpY>Karollen cpelibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3yXa,
nouBbl ¥ BomoEMOB). Docdop, amnorponHsie Moaudukanuu Gocdopa, dbuzndeckue u
xumudeckue cBoictBa. Oxcun docdhopa (V) u dochopnas xuciora, Guzndeckue
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U XUMHYECKHE CBOWCTBa, TomydeHue. Vcmoms3oBanue ¢ochaToB B KadecTBe
MUHEPAIbHBIX yIOOPEHUHN.

Oomas xapakrepucTka 31eMeHToB IV A-rpynmnbsl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapakTEpHbIE  CTEHEHM  OKHUCIEHHUs.  YTJIEepol, aIOTPOIHble MOAU(UKALUY,
pacrpocTpaHeHue B Npupoie, (U3MYecCKHe M XUMHUYECKHE CBOWMCTBA. ACOpOLMSL.
Kpyrosopor yraepona B mpupone. OKcuipl yriepoja, ux (pU3n4eckue U XUMHUECKUe
CBOMCTBA, JICCTBHE HA KUBBIC OPraHU3MBI, TOTyYCHUE U TPUMEHEHHE. DKOJIOTUIECKHIE
poOJIeMBbl, CBSI3aHHBIE ¢ OKCUAOM yriepona (IV), rumoresa ri1o0anbHOTO MOTEINICHUS
KJIMMara, MapHUKOBBIA 3(PQexT. YronbHas KuclioTa U €€ coiu, ux (usmdyeckue u
XUMHYECKHE CBOMCTBA, TOTydeHHE U TpruMeHeHne. KauecTBeHHas peakiius Ha KapOoHaT-
uoHbl. Mcionp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHavanpHble MOHATHA OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIWHEHUSX
yriepona (MeTaH, 3TaH, HTHJEH, alleTWICH, 3TAHOJ, TIUIEPUH, YKCYCHas KHUCIOTA).
[IpupoaHble UCTOYHUKHU YTIEBOAOPOIOB (YTOJib, IPUPOAHBIN Ta3, HEPTH), MPOITYKTHI UX
nepepadoTku (OCH3MH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHSITHE 0 OMOTOTHYECKH
BAXHBIX BEILECTBAX: XHUpaX, OelKax, yriieBoJax — M HMX POJU B KU3HHU YEJIOBEKa.
MarepuaibHOe €TUHCTBO OPraHMYECKUX M HEOPraHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢gpusnyeckne 1 XUMHYECKHE CBOMCTBA, MOJYYEHHE U IPUMEHEHHUE.
Coenunenust kpeMHus B ipupoze. Oouwe npeacrasienus o0 okcuae kpemuua (IV) u
KpeMHHeBOW KucioTe. CHUIMKaThl, UX HCHOJIb30BaHHE B OBITY, B MPOMBIIICHHOCTH.
Baxneiline cTpouTenbHble MaTepuaiibl:  KepaMHUKa, CTEKJIO, LEMEHT, OETOH,
xene300eroH. [IpobmeMbl 0€30MacHOTO HMCIHOJIB30BAHUS CTPOUTENBHBIX MaTepUajioB
B IMIOBCEHEBHOM JKU3HU.

Xumuueckuu SKCnepumenm:

U3y4eHHUe O0Opa3IOB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISHOW KHUCJIOTHI,
MPOBEJICHNE KAUYECTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI M HaOJIOJIEHUE MPU3HAKOB HMX
NPOTEKaHUs, ONBITHI, OTpakarolue GU3NYECKUE U XUMUYECKHE CBOICTBA raJIOT€HOB U
UX COEIMHEHHHA (BO3MOXXHO MCIOJb30BAHHE BHJIEOMATEPUAIIOB), O3HAKOMJICHUE
c oOpasmamMu XJIOPHAOB (TaJOTEHUIOB), O3HAKOMJIEHHWE C oOpasmamMu cephl U ¢
COEIMHEHUSIMU (BO3MOXHO MCIOJIb30BAaHUE BHUJIEOMATEPUAIIOB), HAOIIOEHUE Mpoliecca
OOyraMBaHUs caxapa Ioj JeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4yeHUE
XUMHUYECKUX CBOMCTB pPa30aBI€HHOM CEpHOW KHCIOTHI, NMPOBEACHHUE KAYyECTBEHHOM
peakuu Ha cyiab(paT-uoOH M HAONIOJCHHWE NpU3HAKa €€ MPOTEKaHMs, O3HAKOMIICHUE
c (¢u3nueckuMU CBOCTBaMU a3oTa, (ochopa M UX COeAUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0Opa3liaMu a30THBIX U (OCPOPHBIX yI0OpEHUN,
NOJIyueHHEe, COOMpaHue, pacliO3HABAHUE W HM3YyYEHHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KAUECTBEHHBIX pPEaKIMil HA MOH aMMOHHUS M (Poc]ar-uoOH U U3y4YEHHE MPU3HAKOB UX
MPOTEKAHUSA, B3aUMOJCHUCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUANIOB), H3YYEHUE MOJEIEN KPUCTAIUINYECKHUX
peméTok anmasa, rpaputa, (QyaepeHa, O3HAKOMIIEHHE C MPOIEcCCOM aacopOLuu
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PacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOWCTBOM IPOTHBOrasa,
NOJIy4yeHue, coOupaHHe, DPACIIO3HABAaHWE M H3Y4YEHHUE CBOMCTB YIVIEKHCIIOIO Trasa,
IPOBEICHUE KA4YECTBEHHBIX pEaKIMi Ha KapOOHAaT M CHJIMKAT-UOHBl U U3Y4YECHHE
NPU3HAKOB WX  NPOTEKAHMS, O3HAKOMJIIEHHME C  MPOAYKIMEN  CHJIMKaTHOM
IIPOMBIIUIEHHOCTH, PEIIEHUE SKCHEPUMEHTAIBHBIX 331ad no Teme «BaxHneimne
HEMETAJUIbl U UX COCIUHEHUSD).

MeTaiibl U MX COeIUHECHUSA

OO6mrast XxapakTEepUCTHUKAa XUMUYECKUX DJIEMEHTOB — METAUIOB HA OCHOBAaHUU WX
nojoxkeHuss B llepuonnueckon cucreme xumuueckux sneMeHToB [[.M. Menneneea u
ctpoeHust atroMoB. CTpoeHue MeTauioB. Metaimyeckass CBA3b W MeTaUIduecKas
KpUCTAJUIMYECKAsT PEHETKA. DJIEKTPOXUMHYECKUM PsJl HANpsHKEHU  METaJlIoB.
duznyeckre U XUMUYECKre CBOMCTBa MeTaJJIOB. O011IKe criocoObl MOTYyYEHUsI METAJIIOB.
[ToHsiTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yryH, AIOPATIOMUHUNA, OPOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[Ilemounble MeTaJUIB: TONOKEHHE B lleproanyeckoil cHCTEME XUMHYECKHX
anemenToB J[.MI. MenaeneeBa, CTpo€HME HX aTOMOB, HAXOXJIECHUE B MPUPOE.
®duznyeckue M XMMHYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKcuiabl U
TUJIPOKCHUABI HATPUS U Kalvsl. [[puMeHeHne MIEIOYHBIX METAJLIOB U UX COEAUHECHUMU.

[[{emouHO3€EMENBHBIE METAJUIBI MArHUM U KaJbLUW: TTosnoxkeHne B [leprnoanueckoi
cucremMe xuMuieckux anemenToB .M. Menaeneesa, CTpoeHME UX aTOMOB, HAX0XKIACHUE
B npupone. Pusnueckue U XMMUYECKHME CBOWCTBA MarHvs M Kajuplus. Baxueunmme
COCIMHEHUS Kaibllusa (OKCHJ, TUIPOKCHA, coiiu). JKECTKOCTh BOJBI U CIOCOOBI €&
YCTpPaHEHMUS.

AoMuHUNA: TIONOKEeHUE B Ileproguueckoil CUCTEME XUMHUYECKHUX 3JIEMEHTOB
.. Mengeneesa, CTpoeHHE aroma, HAxXOXJIeHUE B Ipupone. Pusuyeckue u
XUMHUUYECKHUE CBOMCTBA alOMUHMS. AMQOTEpHbIE CBOWCTBA OKCHIAa U THIPOKCHIA
AIFOMHUHUSL.

Kene3o: nomoxenue B Ilepuognueckord CUCTEME XHMHUYECKHUX DIEMEHTOB
JAWN. MenneneeBa, crpoeHue aroma, HaxoxaceHue B npupone. Dusmyeckue u
XUMHUUYECKUE CBOMCTBA xele3a. Okeuibl, ruapokcuanl U conu xenesa (1) u sxxenesa (I01),
UX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckutl 9KCnepumMeHm:

O3HaKOMJICHHE ¢ 00pa3llaMi METAIOB W CIUIABOB, UX (PM3WUECKUMHU CBONCTBAMH,
U3YYEHUE  PE3YJbTATOB  KOPPO3UHM  METAUIOB  (BO3MOXXHO  HMCIOJb30BAHHE
BUJIEOMATEPHUAJIOB), OCOOCHHOCTEN B3aMMOACHCTBUS OKCH/IA KaJbILIUs U HATPUS C BOJOU
(BO3MOYKHO MCITOJIb30BAaHUE BUICOMATEPHUAIIOB), UCCIICIOBAHNE CBOMCTB KECTKON BOJIBI,
mpolecca TOPeHHs JKese3a B KUCIOPoie (BO3MOXKHO UCTIOIb30BaHUE BHIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIUii Ha MOHBI (MarHus, KajabIus, aTFOMUHUS,
nuHka, xenesa (II) u xenesa (III), menu (II), HaGmromeHne W omMcaHue TPOIECCOB
OKpaITMBaHUS TJIAMEHW WOHAMH HaTpUs, KaJus U KaIbInsg (BO3MOXKHO MCIOJIB30BaHUE
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BUJICOMATEPHUAJIOB), UCCIEIOBaHHE aM(OTEPHBIX CBOWCTB THUIPOKCHUIA AIOMUHUS U
TUJIPOKCUIA IIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1Mo Teme «Baxueiue
METAJUIBI U UX COCTUHEHUS.

XuMus M OKpY:KawLas cpeaa

BemectBa um Marepuansl B IIOBCEIHEBHOM JKH3HM 4YeENOBEKAa. be3omacHoe
UCIIOIb30BAaHUE BEIIECTB M XUMHUUYECKUX peakuuil B ObITy. IlepBas momoinp mpu
XUMHUUYECKUX 0KOTrax U OTpPaBIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpyXKarolled cpenapl (mpeaenbHas AOMyCTUMAs
KoHIleHTpanusi BemiecTB (nanee — IIJIK). Ponbp xuMum B pemieHUM SKOJIOTHYECKUX
pooIeM.

Xumuueckuu 5Kcnepumenm:
u3ydyeHue oOpas3loB MaTepuayioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHBIE
MaTepHabl).

Mesicnpeomemnule cesa3u

Peanmzamusi MeXNpeaMETHBIX CBA3ed TpU HM3YYEHWH XUMUU B 9 Kiacce
OCYIIECTBISIETCS Yepe3 UCTIONB30BaHUE KaK OOIINX €CTECTBEHHO-HAYIHBIX TIOHATHHN, TaK
U TIOHSTHH, SBIISIOMIUXCS CHCTEMHBIMH JUISL OTHEIBHBIX TPEAMETOB ECTCCTBCHHO-
HAyIHOTO ITUKJIA.

OO1mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHallu3, CHHTE3, KJIacCH(UKAIUA, TEePUOINIHOCTh, HAOIIOJACHHUE, OSKCICPUMEHT,
MOJICJIMPOBAHKE, W3MEPEHUE, MOJEC/b, SBJICHHE, MAPHUKOBBIA 3(PQEKT, TEXHOJIOTHS,
MaTepHabI.

dusuka: mMaTepus, aToM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKIIUJ, WU30TOIIBI,
PaIliOaKTUBHOCTh, MOJIEKYJIA, dJICKTPHUCCKHUNA 3apsij, MPOBOJIHUKH, ITOTYIIPOBOIHHUKH,
TURJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPUCTAUIMUECKas PEMIETKA, CIUIABbl, (U3NUYECKUE
BEIMYWHBI, €AWHHIIBI W3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Comnuize.

buonorus: ¢orocuHTe3, IpIXaHWe, OWocdepa, OSKOCHUCTEMa, MHUHEpaIbHBIC
yI0OpEHMS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIILHBIC BEIIECCTRA.

I'eorpadus: aTtmocdepa, ruapochepa, MUHEPATbI, TOPHBIC MOPOJIBI, ITOJE3HBIC
UCKOIaeMble, TOIUIMBO, BOJHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHSI ITPOrpaMMBbl OCHOBHOT'O OOIIEro o0Opa3oBaHUs
JOCTUTAIOTCS B XOJC¢ OOYyYEHHUS XWMHH B CAMHCTBE Y4YEOHOW M BOCHHUTATEIbHOU
JESATSIILHOCTA B COOTBETCTBUH C TPAIUIIMOHHBIMU POCCHMCKMMH COIMOKYJIbTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMH I[CHHOCTSAMH, PUHATHIMU B OOIIICCTBE MPaBUIaMH M HOpMaMHU
TIOBEJICHUS M CITOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATA3AIIAN
00 yJaroImuxcsl.

JIMYHOCTHEBIC pe3yJIbTaThI OTpaXKkaroT TOTOBHOCTH o0 yJaromuxcs
PYKOBOJICTBOBATLCSI CHCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIMNA M pacIIupeHHE
OIBITA JICATEIILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTproTHYECKOr0 BOCIIMTAHMSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACJICUIO, TOHUMAaHMsI 3HAYCHHS] XMMHYECKON HAyKU B )KU3HU COBPEMEHHOT O
oOuiecTBa, CIOCOOHOCTM BJIAAETh JIOCTOBEPHOM HHpOpMamMel O mepe