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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.



denepaspHas paboyast mporpamma | Xumus. 8—9 kiaccel (6a30BbIi YPOBCHB )

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 meperoBbIX
JOCTHKEHMSIX M OTKPBITHSIX MUPOBOW M OTEUECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTU
B HAy4YHBIX 3HAHUSAX 00 yCTpOWCTBE MUpa U OOILECTBA;

2) rpa:kIaHCKOr0 BOCITUTAHUS:

MPEACTABJIEHUS O COUMAIBHBIX HOpMaxX U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUMN
B KOJUICKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTU B OOIIECTBEHHO MOJIE3HOM, YUeOHO-
HCCIIEIOBATENBCKOM, TBOPYECKOM W JIPYTUX BHJAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOW JCSITEIBHOCTA TIPU  BBITIOJIHEHUH  YY4E€OHBIX,
MO3HABATEIBHBIX 33]1a4, BRIMOTHECHUN XUMHYECKUX YKCTIEPUMEHTOB, CO3/IaHUH YI€OHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHWIO M B3aMMOIIOMOIIHM B MPOLECCE 3TOU
y4eOHON NESITEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE M IOCTYIIKH CBOUX
TOBapUIIEW C MO3ULHMU HPABCTBCHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHMUS
MOCJICICTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOI O MO3HAHMSI:

MHPOBO33PEHUYCCKHE TIPEJCTABICHUS O BEIIECTBE W XUMHUYECKOW pEeaKIlnH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIOIINE OCHOBY
JUIS TTIOHUMAaHMS CYIIHOCTH HAyYHOM KapTHHBI MHpa, MPEJCTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3AMMOCBS3SAX YEJIOBEKa C MPUPOTHON Cpeoi,
O POJIM XUMHH B TTIO3HAHHUH ITUX 3aKOHOMEPHOCTEH;

N03HABaTEIbHBIC MOTHBEI, HAITPABJICHHbIC HA TTOJTYYCHUE HOBBIX 3HAHUH 0 XUMUH,
HE0OXOIMMBIE I OOBSICHCHHS HAOJIF0TaeMBIX MPOIIECCOB U SBJICHUH, TTO3HABATEIIHLHOM,
WH()OPMAITMOHHON ¥ YMTATENIbCKOW KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSTEILHOM
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paboThI ¢ y4EOHBIMH TEKCTAMH, CIIPABOYHOMN JIUTEPATYPOH, TOCTYITHBIMA TEXHHYECKUMU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJIOTHH;

UHTEPEC K 00yUECHUIO U TTO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh M CTOCOOHOCTD
K caM000pa30BaHUIO, MPOEKTHON U UCCIEIOBATEIBCKOM IEATeIbHOCTH, K OCOZHAHHOMY
BBIOOPY HANPaBJICHHOCTU U YPOBHS 00y4Y€HUS B JlajbHEHIIIEM;

4) ¢popMupoBaHusi KyJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH >KW3HM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKU Ha 3710pPOBBINA 00pa3 KU3HHU, OCO3HAHHUE TIOCIEICTBUN U HETIPUATHE BPEIHBIX
OpUBBIYEK  (YMOTPEOJCHHs] aJKOroJisd, HApKOTUKOB, KYypeHHUs), HEOOXOIUMOCTU
coOIIO/IeHUsT TpaBWil O€30MacHOCTH MpH OOpalIeHHH C XUMHYECKUMH BEIIECTBAMU
B OBITY U peajbHOU KU3HU;

S) Tpya0BOro BOCIIUTAHMS:

WHTEpPEC K NPAKTUYECKOMY H3y4eHHUI0 Mpodeccuii W Tpyaa pasIudHOro poja,
YBOXCHHE K TPYIY W Pe3yibTaTaM TPYAOBOU NEATEILHOCTH, B TOM YKCIIC Ha OCHOBE
MPUMEHEHUST MPEAMETHBIX 3HAHUN M0 XWMHUHU, OCO3HAHHBIA BBHIOOP WHIWBHIYATHHOU
TPACKTOPUM TPOJODKCHHUST 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTM K XHUMHHM, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOU
npodecCUOHANBHON ACSITEIbHOCTH M Pa3BUTHUSI HEOOXOAMMBIX YMEHHM, TOTOBHOCTH
aJIanTUPOBATHCS B MTPOPECCUOHATILHOMN Cpelie;

6) 3K010rMYecKOro BOCIMTAHUS:

HKOJIOTUYECKU IEIeCO00pa3HOe OTHOIIEHHE K TMPHUPOJAE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMaHUE LIEHHOCTH 3/J0POBOT0 U O€30M1acCHOr0
oOpa3a JKHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U
NCUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOACHMS MpaBUi OE30MacHOro
MOBEJICHUS MPU pabOTE C BEUIECTBAMHU, a TAKXKE B CUTYAIUSIX, YIPOKAIOIINX 30POBBIO U
YKU3HU JTIOJICH;

CHOCOOHOCTH TNPUMEHATh 3HAHMS, TOJIy4daeMble I[P HU3YYEHUU XUMUH,
JUIS PELEHUs 3a/1a4, CBSI3aHHBIX C OKPYXarollel MPUPOAHOIN cpeaoH, sl MOBBIILICHUS
YPOBHS 9KOJIOIMUYECKOH KYyJIbTYpbl, OCO3HAHUS TJI00AJIBLHOTO XapaKTepa FKOJIOIMUECKUX
npobsieM H MyTe WX pEelIeHHs MOCPEACTBOM METOJOB XUMHUH, 3KOJOTHUECKOTO
MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B TIO3HABATEIbHON, KOMMYHHUKATUBHOU U
COLIMAIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B CoCTaBe METanpeAMETHBIX  PE3YyJIbTAaTOB BBIJICTISIFOT 3HAYUMBbIE
JU1s1 (popMUpOBaHUST MUPOBO33PEHHUS OOIIICHAYYHBIE TOHATUSI (3aKOH, TEOpHsl, TPUHIINII,
runore3a, GaxkT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE€ HUCIONb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX U MO3BOJIIIOT HA OCHOBE 3HAHUHN U3 3THX
npenMeToB (HOpPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTUHE MUpa,
W YHUBEpCAIbHBbIE Yy4yeOHBbIE JelcTBHUS (MTO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
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PETYIATHBHBIE), KOTOpBIE o0ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYLIECTBIICHUIO YU€OHOU NEATEIBHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBbIe JJoruueckue 1eMCTBUA:

YMEHUS UCIOJb30BaTh MPUEMBI JTOTUUECKOTO MBIILICHUS] TTPU OCBOCHUM 3HAHUWA:
pPacKpbIBaThb CMBIC] XHMHUYECKHUX TOHATHM (BBIACIATh HX XapaKTepHbIC MPU3HAKH,
YCTaHABIIMBaTh B3aUMOCBSI3b C JIPYTMMHU TOHATHSIMH), UCIOJIb30BAaTh TOHSTHUS
JUI1 OOBSICHEHHSI OTICIBHBIX (DAKTOB M SIBJICHUM, BHIOMPATh OCHOBAaHUS W KPUTECPUU
JUTsT KJIacCU(DUKAITMK XMMHYECKUX BEIIECTB M XMMHYECKHUX PEaKIMi, yCTaHaBIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIy OOBEKTaMU H3YUCHHS, CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHIYKTUBHBIC, JCNYKTHUBHBIC, [0 aHAJOTWMU), JeNaTh BBIBOJALI U
3aKJIIOYCHHUS;

yMEHHE TPUMEHSATH B TMpOIEcce IO3HAaHUS TOHATUS (MpPEeIMETHbIE U
METaNpeIMETHbIEC), CUMBOJIMYECKUE (3HAKOBBIE) MOENH, HUCIOJb3yEMble B XUMHH,
npeoOpa3oBbIBaTh IMIMPOKO TMPUMEHSEMbIE B XUMHHU MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUAN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKast (hopMyia U ypaBHCHUE XUMUICCKOM
peakiu — MpU pelIeHUU y4eOHO-TI03HABATEIbHBIX 3a/a4, ¢ YY4ETOM 3TUX MOJEIbHBIX
MIPEJICTABJICHUM BBISABIATh M XaPAKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA H3Yy4aeMBbIX
OOBEKTOB — XHMMHUYECKHUX BCIIECTB W XUMHUYECKHX PEaKIUH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUUYUHHO-CJICACTBEHHBIC CBSI3M W IIPOTUBOPEUMS B H3y4aeMbIX
rporeccax U siBJICHUSX.

Bba3oBble ucciienoBare/bcKue AeiCTBUA:

YMEHUE UCIOJIb30BATh IIOCTABICHHBIE BOIPOCHI B KAuyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKE B KAueCTBE OCHOBBI JJisi (DOPMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE
MPABIJIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MpUOOPETEHHE ONbITa 10 TUTAHWPOBAHUWIO, OPraHW3allid ©  TPOBEIACHUIO
YU4EHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOA0M IIPOLIecca, CAMOCTOATEIbHO
MIPOrHO3UPOBATH €0 PE3yNbTaT, GOPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATH OTYET O PO EIaHHON paboTe.

Pabora ¢ undgopmanmei:

yYMEHHE BBIONPATh, aHAJTM3UPOBATH M HHTEPIIPETUPOBATH WH()OPMAITHIO PA3TMIHBIX
BUJIOB U (OpM Tpe/CTaBlCHUs, MOIYy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAYyYHO-
MOMYJISIPHAS JIMTEpaTypa XUMHUYECKOTO COJIEp)KaHUsI, CIIPABOYHBIE TTOCOOUS, pPeCcypChl
NHTepHeTra), KpPUTUYECKHM  OLIEHUBAaTh MPOTUBOPEYMBYID M  HEJIOCTOBEPHYIO
uHdOpMaInIo;

YMEHUE TMPUMEHATh pa3IudYHbIE METOABl U 3alpoCchl MpPU TOUCKE M OTOOpE
nH(pOpMaILIMK ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsl BEITIOJTHEHUS YICOHBIX U
MO3HABATEIbHBIX 3aj7la4 OINpPENeNEHHOTO THIMA, NPUOOPETEHHE OIbiTa B 00JacTH
UCIIONb30BaHUsI ~ MHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHW,  OBJAJCHUE
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KYJIbTYPOU aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IIONCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BbIOMpaTh ONTHUMAJIbHYIO (OpMY IMpelcTaBiICHUS HH(DOpPMALKUKM U HILIFOCTPUPOBATH
pelaeMble 3a/1a4u HECJIOKHBIMU CXeMaMu, AuarpaMMaMu, IpyruMu opMaMu rpa@uku
U UX KOMOMHAIIUSIMU;

YMEHUE HCIOJIb30BaTh W  aHAJIM3UpOBaTh B  Ipoluecce y4eOHOM U
UCCIIEIOBATENbCKOM JIESITEIbHOCTH HMH(POPMALMIO O BIUSHUM POMBIIUIEHHOCTH,
CEJIBCKOI0 XO35IMCTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEH TPUPOIHOU CPEJIbI.

KoMMyHUKAaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eHCTBHA:

yYMEHHE 3aJaBaTh BOIPOCH (B Xo0le auanora M (Wid) AUCKYCCHUH) IO CYHIECTBY
o0cyxaaeMoil TeMbl, (HOPMYyIUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHLHO BBHITOTHEHUS
IPEUI0KEHHOH 3a/1a4H;

MpUOOpETeHHE OMbITa MPE3EHTAlMH PE3YyJIbTATOB BBHIMOJIHEHUS XHMHYECKOTO
JKCIEpUMEHTa (71a00paTOPHOrO OMbITa, J1a0OPAaTOPHOW pabOTHI MO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, y4EOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU I[103HABATEJIbHON W
UCCIIEZI0BATENbCKOM JEATENBHOCTH MPU PELICHUH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE
yu€ra OOIIMX MHTEPECOB M COIVIACOBAHUS MO3UIUN (00CYXIAeHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBD», KOOPAUHALIUS COBMECTHBIX JCUCTBUM, ONpEAeCHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIMOJIHEHHOU paOdOTHI U APYTHUE);

PerynsiTuBHBIC YHHMBEpPCAJbHbIC Y4eOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITEJIBHO ONPEAEIATh LEJd ACATEIIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIMPOBATh W TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNbHOCTh, BBIOWpaTh HambOosee 3((PEKTUBHBIE CIMOCOOBI pEIICHUS YUYEOHBIX H
MO3HABATEIbHBIX  3a7a4, CaAMOCTOSITEIbHO  COCTAaBIIATH WJIH  KOPPEKTUPOBATh
MPEIOKEHHBIA AJITOPUTM JAEHCTBUM MPHU BBINTOJHEHUU 3aJaHUN C YUYETOM MOJTYUECHUS
HOBBIX 3HAHMK OO0 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBUE ITOJIYYEHHOIO pE€3yJbTaTa 3asiBJIICHHOW LM, YMEHHE HCIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, PEIJIArAa€MbIE B YCIOBUU 33JaHHM.

IMPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe nmpeIMeTHBIX pe3yJabTaTOB O OCBOCHHUIO 003aTEIbHOIO COJAEpP)KaHUs,
YCTAaHOBJIEHHOT'O JJAHHOU (efepanbHOil pabodeil mporpaMMoi, BBIIENSIOT: OCBOCHHbBIE
OOy4yaloUIMMUCS Hay4yHbI€ 3HAHUS, YMEHUS M CHOCOOBI JIEHCTBUH, creuuduyecKkue
JUIs TIpeaIMeTHOW obnactu «XUMHS», BHUJIbBI JEATENBHOCTH MO MOJYYEHUI0 HOBOI'O
3HaHMS, €r0 UHTEPIPETALUH, MPEeoOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX yU4EOHBIX
Y HOBBIX CUTYalUsIX.

K koHuy oOyuenuss B 8 kiacce npeameTHble pe3ysibTaTbl HA 0Aa30BOM YpOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OO YJAIOIINXCS YMEHUM:
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pacKpbiBaTh CMBIC OCHOBHBIX XUMHUUYECKHUX TIOHSTHUM: aToM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPO/HAs), BAJEHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJIsSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MaccoBas J0JS XUMUYECKOrO 3JIEMEHTA
B COCIMHEHUHM, MOJSIPHBIM  O0BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJIb,
AJIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMHUUYECKasl peaKIus, KiacCuPpuKaus
peaKuuii: peaklMi COCIUHEHHUS, PEAKIUU Pa3I0KEHHUs], PEaKIIMU 3aMEIEHUs, PeaKuu
oOMeHa, HK30- U IHJIOTEPMHUUECKHE PEaKlMH, TEerI0BOM 3((EKT peakluu, 1Ipo aToma,
AJIIEKTPOHHBIM CJIOW aroMa, aroMHas OpOUTalb, PaguyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsl U HETOJISIpHAs KOBaJ€HTHAsl CBS3b, WOHHAS CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi J0Js BEIECTBA (IPOLEHTHAsE KOHLIEHTpAalusi) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U IPUMEHSITh 3TH
MOHSITUSI TIPYU OMKMCAHUU BEILIECTB U UX MPEBPALCHUI;

WCITOJIb30BaTh XUMUYECKYI0 CHMBOJUKY [IJII COCTaBJICHHS (DOpPMyYJN BEIIECTB M
YPaBHCHUU XUMHUYECKUX PEAKIINN;

OTIpEEINIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTEIICHb
OKHUCJICHHUSI DSJIEMEHTOB B OWHApPHBIX COCIMHEHUSX, MPUHAIJICKHOCTh BELIECTB
K OINpeAeNEHHOMY KJacCy COEAMHEHUN 1o QopmynaM, BHJ XUMUYECKOH CBSI3U
(KOBaJIEHTHAsI U MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSIX;

packpsiBaTh cMmbich [lepuoanueckoro 3akona J[.1. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOJUUYECKON 3aBUCHUMOCTH CBONCTB XUMUUYECKHUX DJIEMEHTOB OT HUX
nonoxeHuss B Ilepuonnueckoil cucrteMe, 3aKOHOB COXPAHEHUS MAacChl BEMIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOrajipo;

OMKCHIBATh M XapaKTepu3oBaTh TabimunHyo ¢dopmy llepuognyeckoit cructeMbl
XUMHUUYECKUX DJIEMEHTOB: pPa3MyaTh MOHATUS «TJlaBHas noarpymnna (A-rpymnma)» u
«mobounass mnoarpynmna (b-rpymnma)», Mameie ¥ OOJIBIIME TEPUOMABI, COOTHOCHUTH
0o003HaYeHUs, KOTOpble uMeroTcst B Tabnuie «llepuoanueckas cucreMa XMMHUYECKUX
sanemeHntoB J[.M. MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsia sapa, oOIlee YHCIO JJIEKTPOHOB U
pacnpeieleHle UX MO 3JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh  XMMHYECKHE  DJEMEHThI, HEOPraHWYECKHE  BEIICCTBA,
XUMHUUYECKUE peakiuu (MO0 YHMCIy W COCTaBy Y4YacTBYIOUIMX B PEAKI[MU BEIIECTB,
10 TETIOBOMY 3D (PEKTy);

XapaKTepru30BaTh (OMUCHIBAThH) O0IME XUMUYECKUE CBOMCTBA BEIIECTB PA3ITUUHBIX
KJIaCCOB,  TOATBEpKJasg  OINHUCAHUE TpUMEpaMyu  MOJEKYJISPHBIX  YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIU;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX KaY€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIICHUHN B PA3IUUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIO XMMHYECKOI0 3JIeMEHTa Mo (hopMyse COeTUHEHUS, MACCOBYIO JOIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;
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MIPUMEHSATHh OCHOBHBIE ONEPALMN MBICIUTEIBHOMN AESITEIbHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CHUCTEMATHU3AIUI0, KIACCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CIICACTBEHHBIX CBSI3€d — ISl M3YYEHHsI CBOWMCTB BEIIECTB M XHMHYECKUX PEAKIIU,
€CTECTBEHHO-HAayUHbIE METObI IO3HAHUS — HAOII0IEHNE, U3MEPEHUE, MOJIEIUPOBAHNUE,
HKCIIEPUMEHT (peabHbIM U MBICICHHBIN);

ClIeI0OBaTh MpaBUJIaM TIOJb30BAHMS XUMHUYECKOH TMOCYI0 H J1a00paTOpHBIM
o0OpyqOBaHMEM, a TakKXe IMpaBHJiaM OOpalleHHUs C BEUIeCTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU IO BBIMTOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO
U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBIECHUIO
pacTBOPOB C OMPENEIEHHON MACCOBOU JOJIENM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U
IIPOBOAUTh XMMHYECKHE DKCIIEPUMEHTHI II0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MIOMOIIBI0 HHIUKATOPOB (1aKkMyc, heHondranent, METUIOPaHK U IPYTHe).

K koHny oOyuyenus B 9 kiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOIIMUXCS YMEHUM:

PacCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKUX MMOHATUI: XUMUYECKHUI JIEMEHT, aTOM,
MOJIEKYJIA, UOH, KAaTUOH, aHUOH, ITPOCTOE BENIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHULIATEIIBHOCTh, CTEMEHb OKUCICHUS, XMMHUYECKas peakius, XUMHYeCcKas
CBSI3b, TEIUIOBOW 3(PdEeKT peakluu, MOJb, MOJSPHBIA 00BbEM, PacTBOP, IICKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT JUCCOLMAIIMS, PEaKIUH HWOHHOrO OOMEHa,
KaTaJlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN, OKUCIUTEh, BOCCTAHOBUTEIIb, OKUCIIEHUE
W BOCCTAHOBJICHUE, aJJIOTPOMNHs, aM(pOTePHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs,
MOHHAsA, METAJJIMYecKas), KpUCTAUIMUECKas PEemIETKa, KOPpPO3Usi METAJUIOB, CIUIABHI,
CKOPOCTh XUMHMYECKOW pEakuuu, IMpeaenapHo aonyctumas KoHueHntpauus [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUNA U MIPUMEHSITBITH
MOHSTUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

WCITOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBJCHHS (DOPMYN BENMIECTB U
YPaBHCHUU XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKUX DSJIEMEHTOB
B COCOUMHEHMSAX PA3NMYHOIO COCTAaBa, MPUHAMIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIaCCY COCAMHEHUU 1O (QopMysaM, BUJ XUMHUYECKOW CBSI3U (KOBaJICHTHasi, MOHHAs,
METAJUIMYECKasl) B HEOPraHWYECKUX COCIUHECHUSX, 3apsj] HOHA MO0 XUMHUYECKOU
dbopMyIie, XxapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COCIUHEHHM, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaThb  cMmbici  [lepuonnueckoro  3akona .M. MeHneneeBa u
JIEMOHCTPUPOBAThH €r0 MOHUMAHKE: OMUCHIBATh M XapaKTEPU30BaTh TAOJIUYHYIO (GOpMY
[lepuonnyeckoil CUCTEMBI XUMHUYECKHX HJIEMEHTOB: pa3ivdaTh MOHSATUS «TJIABHAs
noarpymnmna (A-rpynma)» u «mobounas noarpymnmna (b-rpymma)», mansie u OoJbiue
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MIEPHOJIbI, COOTHOCUTH O0O3HAYEHUsS, KOTOPHIC MMEIOTCS B MEPUOTUYECKON TadyuIle,
C YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sijipa, o0IIee YMCIIO 3JIEKTPOHOB U PaCIpeIeICHUE UX MO JIEKTPOHHBIM CJI0SIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUIM
B [IpeJieaX MaJIbIX EPUOJIOB U IIaBHBIX MOJTPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJacCU(UIIUPOBATh  XUMUYECKHE DJIEMEHTBI, HEOPraHMYECKUE  BEIeCTBa,
XUMHUUYECKHE peakiuu (M0 YMCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB,
1o TeTI0BOMY 3G (DEKTY, M0 UBMEHEHHUIO CTETICHEH OKUCIEHUSI XUMUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (ONMUCHIBATH) OOLIME U cHelU(UYECKHe XUMUYECKHE CBOWCTBA
MPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEPIK/Ias ONMKMCAHUE MPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHUSI SJIEKTPOJIUTUUYECKOW NHCCOIMALMU KUCIOT, MIEIOYed U
COJICH, TOJHBIE W COKpAIIEHHBIC YPAaBHEHHsI PEaKIIMii MOHHOTO OOMEHA, YpaBHEHUS
peakiuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOW CBSI3U MEXK/y BElleCTBaMU
Pa3IMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM MTOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOIO OalaHca 3TUX PeaKIIuii;

IIPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAICHUN B PA3TUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (opMysie COEAMHEHHS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINU;

coOrofaTh TpaBUIA TMOJH30BAHUA XUMUUYECKOW TMOCYI0M U J1a00paTOPHBIM
o0Opy/mOBaHMEM, a TaKKe TMpaBWia OOpalleHHWs] C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TTOJTYICHHIO
U COOMPAHUIO ra3000Pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKHUCIIOro rasa);

IPOBOJMTH PEAKIMHU, MOATBEPKAAIONIME KAYEeCTBEHHBIH COCTAaB pa3IMYHBIX
BEUIECTB: PACMO3HABAaTh OMNBITHBIM IMYTEM XJIOpPUA-, OpOMUI-, MOAM]I-, KapOOHAT-,
dbocdar-, cunukar-, cynbQar-, THAPOKCU-MOHBI, KATHOHBI aMMOHUS M MOHBI U3YYEHHBIX
METAJUJIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB,;

MIPUMEHSTH OCHOBHBIE ONEPALIMHU MBICIUTEILHOU JIESITEIbHOCTH — AaHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNe, CHUCTEMAaTHU3alHio, BBISIBICHUE MPUYWHHO-CIICICTBEHHBIX
CBS3€ — I W3YyYECHUS CBOWMCTB BEIIECTB M XUMHYECKUX PEAKIM, €CTECTBEHHO-
HAy4YHbIE METO/IbI MO3HAHUS — HAOII0IEHHUE, U3MEPEHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT
(peanbHbBINA U MBICTICHHBIN).
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8 KJIACC
HaunmeHnoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zesioB U TEM Conepxanue o0ydeHus
n/m 4acoB o0y4armmxcs

y4eOHOro mpeamera

Paznen 1. IlepBoHayaibHble XUMHUYECKHAE OHSTHS

1.1 | Xumus — BakHas 5
0011acTh
€CTECTBO3HAHHUS U
MPAKTUYECKON
JIeSITEILHOCTH

YCJIOBCKA

[Ipenmer xumuu. Posib XuMun B dKU3HU
YyeJIoBeKa. XUMUS B CUCTEME HayK.

Tena u BemecTBa. du3nyeckue CBOMCTBA
BEILIECTB. ATPETaTHOE COCTOSTHUE
BentecTs. [loHsATHE 0 METOaX TTO3HAHUS
B XUMHUH. YHCTEIE BenlecTBa 1 CMECH.
CriocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOH MOCY 101,

C mpaBWjiaMu pabOTHI B JIAOOPATOPUH U
npueMaMu oOpaIieHus ¢ JJa0opaTOpPHbIM
000pyI0BaHHUEM.

dusnyeckrue CBOMCTBA 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

1 HEMETAJJIOB.

CriocoOnlI pazzenieHus cmecein
(¢punbTpoBaHuUE, BhINApUBAHKE,
JUCTUIUISALUSL, XpoMaTorpadus).

PackpriBaTh CMBICT H3ydaeMbIX TTOHATHH.
PackpriBaTh poib XUMUU B TIPUPO/IE
KU3HU YETIOBeKa, e€ CBSI3b C IPYTUMHU
HayKaMHU.

Paznmnuate 94ucThIC BENIECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuates pusmveckrne 1 XUMUIECKUe
SIBIICHUSL.

CrnenoBarh alropuTMaM MCIIOIb30BaAHUS
AKCIIEPUMEHTAJIbHBIX METOJ/IOB —
HAOJFOICHUS U IKCIIEPUMEHTA.
HaOmronates 1 onmmceiBaTh OOBEKTHI

IpY TIPOBEACHUH IEMOHCTPAIINIA 1
71a00paTOPHBIX OIBITOB 10 H3YYEHUIO
(U3HYECKUX CBOMCTB BEILIECTB, CIIOCOOOB
pa3zeseHns CMECE BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3jielieHnu cMecel (Ha mpumepe
OYHCTKH MOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa3110B HEOPraHUYECKUX
BEIIIECTB.

M3yuenne crioco00B pa3aeneHus: cMecei
(C MOMOIIbIO MAarHUTA).

Ilpakmuueckue pabomol:

No 1. TlpaBuna paGoThsl B 1abopaTopuu U
npuéMbl 0OpaIeHus ¢ 1a00paTOPHBIM
00OpyIOBaHHUEM.

No 2. Paznenenue cMmeceil (Ha mpumepe
OUYUCTKH MOBAPEHHOMN COJIN)

MpaKTU4YECKOi paboTsl Ne 2.

CrnienoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN MOCYI0H U J1ab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IMPaBHIIaM
oOpalieHus ¢ XMMUYECKUMU BEIlIeCTBAMU
B COOTBETCTBHUU C UHCTPYKIIUEH

[IPU BBINIOJIHEHUH TTPAKTUYECKOM

pabotsl No 1.

BricTpauBath pa3BEpHYTHIEC TUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nHOPMAIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MAaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmnapar Kypca XUMUU

1.2.

BemectBa u
XUMHUYECKHE
peaKkIu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMAYECKUX
31eMEHTOB. [IpoCThIE U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BaieHTHOCTh
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB.
OTHOCUTENBHAsA ATOMHAS Macca.
OTHOCUTENBHASA MOJIEKYJIIPHAS Macca.
MaccoBas 10715 XMMHAYECKOT0 JJIEMEHTA
B COCJIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHUECKUX
pEeaKIuii, yCIOBUS UX MIPOTEKAHUSI.
OOBACHATH CYITHOCTh GUBNYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KnaccuduuupoBatb XuMudeckue
peakiuu (1o YUCIy U COCTaBy
pearupyromux u 00pa3yromuxcs
BEIIIECTB).

CocTaBniats (GopMysbl OMHAPHBIX
BEIIIECTB 0 BAJIECHTHOCTHU U ONPENECTIAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIIECTB.
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KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3aumMocBs3b KOJITMYECTBA, MACCHI
Y YUCJa CTPYKTYPHBIX €IMHUI BEILIECTBA.
Pacuétel no hopMynamMm XuMHUECKUX
COCIUHEHUM.

Du3NYECKUe U XUMHUUECKUE SIBIICHUS.
XUMHUYECKas peakuus U €€ MPU3HaKHU.
3aKOH COXpaHEHUSI MACCHI BEILIECTB.
XWMHUYECKUE YPAaBHEHUS.
Krnaccudukarms XUuMUIECKUX peaKiuit
(coemuHeHus1, pa3IoKeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusndecKkre CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEUIECTB — METAIUIOB U
HEMETAJLJIOB.

OO6pa3s1ibl BEIIECTB KOJIMYECTBOM 1 MOJIb.
duznueckue siBieHus (II1aBJIeHUE BOCKa,
TassHUE JibJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

Xumuyeckue siBJieHus (TOpeHUE CBEYH,
MPOKAJIMBAHUE MEHOM TTPOBOJIOKH,
B3aMMOJEHCTBHE COJIbI UJIN METa

C COJISIHOM KMCJIOTOR).

Habmronenne npru3HaKoB MPOTEKAHUS

PaccraBnsaTe ko3 PUIMeHThI

B YPaBHCHHAX XUMHUYCCKUX PEAKIIHI.
HabmronaTe 1 onmuchIBaThH OOBEKTHI

NPy MPOBEICHUU IEMOHCTpALIUI U
71a00paTOPHBIX OMBITOB.

[TpoBoaAUTH BHIYKCIIEHUS 110 (POpMYyIIam
XUMUYECKUX COCTMHEHUHN U YpaBHEHUSIM
XUMUYECKUX PEAKITUM.

[IpuMeHsTh €CTECTBEHHO- HAYYHbIE
METO/IbI ITO3HAHUS (B TOM YHCIIE
HaOJIOICHNE, MOJISTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTEpaLIUU
MBICITUTEIIbHOMN JIeSITeIbHOCTH
(cpaBHEHuUe, KiaccuuKarims)
BricTpauBath pa3BEpHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPO

Ha HH(pOpPMAIINIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
VCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUuu
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XUMUYECKUX PEaKIUil (pa3iioKeHne
caxapa, B3aUMOJEICTBUE CEPHOU
KHCJIOTHI € XJIOPUAOM Oapusi, MOIy4eHHe
1 pazioxenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMOJICHCTBUE
xernesa ¢ pactBopom conu menu (II).
OnBbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHMSI MaCCBI.

Jlabopamopuvie onvimbi:

Coznanue Mozeneit MoJIeKyJl
(ILIapocTep>KHEBBIX).

Onucanue GU3NIECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIIECTB —
METaJJIOB ¥ HEMETAJLIOB.
Habmonenne ¢puznyueckux (TuiaBieHue
BOCKa, TasHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE METHON
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onvcanue npu3HaKoB
IIPOTEKAHNS XUMUYECKUX PEAKIIUM
pa3HbIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJILHOW MOJIEKYJIIPHOM MACChI
BELIECTB, MOJIIPHOM MaccChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOT'O AJIEMCHTA
1o hopMyJsie COeTMHEHNS,;
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB UM IPOAYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znes 2. BaxkHeiilue npeacTaBUTE/IN HEOPTAaHMYECKUX BelleCTB

2.1

Bo3nyx. Kucnopon.

I[loagatue
00 okcHumax

6

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopoxa — anemeHT U nmpoctoe
BelecTBo. Haxoxaenue kuciopoaa

B TIpUpo/Ie, PU3NIECKUe U XUMUYECKHE
cBoicTBa (peakiuu ropeHus ). OKCUIbI.
[Tpumenenue kucnopoaa. Criocoosl
MOJIYYE€HHUSI KUCIIOpO/ia B JabopaTopuu u
MPOMBINIIEHHOCTH. KpyroBopoT
Kucaopoja B mpupojie. O30H —
ITOTPOITHAS. MOIU(DHUKAIINS KUCIOPOIa.
TernoBoit 3¢ heKT XUMUYECKON peakilny,
TEPMOXUMHUYECKHUE YPABHEHUS, DK30-

U SHAOTEPMUYECKUE peakuu. TorImBo:
yrojb U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJICHHE MapHUKOBOro 3¢ dekra,
pa3pylieHrue 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpesieieHne coaepKaHus
KHCJIOPOJIa B BO3JIyX€

[Tonydenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL cCOCTaBJeHUs! (DOpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
pEeaKkuii C yyacTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3NUecKre U XMMHUYECKHE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €r0
IIOJIYYEHHSI, IPUMEHEHHE U 3HAUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATh peakIuu TOPEHUS U
MEJIJICHHOT'O OKHUCIICHUS.

OOBICHATH CYLTHOCTh KOJIOTMUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBmiiaM 0€30MacHOM
paloThI B 1a00OpaTOpPUH MPHU
MCITIOJIb30BaHUU XUMHUYECKOU MOCY bl U
000pyI0BaHMsl, a TAKXKE MpaBUiIaM
0OpalIeHus C TOPIOYMMH BEILIECTBAMHU.
[InaHupOBaTh U OCYILIECTBIATH HA
MPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoAeHCTBHUS BEIIECTB
C KHCIIOPOJIOM U YCJIOBHS
BO3HMKHOBECHUS U MPEKPAIICHHUS TOPEHUS
(mokapa).

Jlabopamopmbwiii onvim:

O3HakomJjieHHEe ¢ 00pa3IaMu OKCUIOB U
OIIMCAaHUE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/a, U3y4EHUE €r0 CBOMCTB.
Buviuucnenus:

MOJICKYJISIPHOM MacChl KUCIIOpOa U
030Ha Ha OCHOBAHWM aTOMHOM MaccChl
XHMHUYECKOT'0 DJIEMCHTA;

KOJINYECTBA, MacChl BEIlECTBA

10 YPaBHEHUSM XUMHUYECKHUX PEaKITUi

MIPOBOJIUTH HAOJIIOACHUS, JIETIaTh BHIBOIBI
10 pe3yJibTaTaM SKCIIEPUMEHTA

MIPYU MPOBEACHUH JIA0OPATOPHBIX OIBITOB
U TIPAKTUYECKOMN paboTHI.

BbIuuciaTh KOMMYECTBO BEIIECTBA,
00BEM Ta3za o Gopmynam.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpanBarh pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmapar Kypca XUMUu

2.2

Bonopon. Ilonsitue
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelectBo. Haxoxnenue Bogopoaa

B IIpUpoOjie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipabliii 006EM ra3oB. Pacuérsl

0 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICII H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TU MOHATHSA TIPHU ONUCAHUU
CBOWCTB BEIIECTB U UX MTPEBPAIICHUU.
XapakTepHu3oBaTh (OMUCHIBATH)
¢bu3nUecKre U XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CIOCOOBI €r0 MONTY4YEHUs,
MIPUMEHCHHUE.

Cobupatpk npudOp AJIs MOITYIECHHS
BOJIOPO/IA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHUE€ BOJIOPO/IA.
BzaumonerncTBre BOgopoaa ¢ OKCUIOM
memu (ID).

Jlabopamopmuwiii onvim:
B3aumMoeicTBue KUCIOT ¢ METalJlaMu.
Ilpaxmuuecxas paboma:

No 4. Tlonyaenue u cobupanue Boaopoa,
H3y4eHUE €0 CBOMCTB.

Buiyucnenus:

00BEMa, KOIMIECTBA BEIeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WIH 00BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUHN
ra3oB

JUTs1 COCTaBJICHUST (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKUX
PEAKLMI C Y4aCTHEM BOJOPO/IA.
BpIuucIATh MOJIIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM Ta3a,
Maccy BeIleCTBa;

[IpoBOAUTH pacy€Thl MO YpaBHEHUSIM
XUMHUYECKUX PEaKIIMil: KOJIUYEeCTBa,
00BEMA, MaCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCE PEareHTOB
WJIU TIPOJTYKTOB PEAKIIUH.

CrnenoBaTh npaBuiiam 0€30MacHON
paboThI B 1abopaToOpuu Mpu
HCIIOIb30BAaHUU XUMUYECKON MOCYbI U
o0opy0BaHMS, a TAKXKE IMPaBHIIaM
oOpaIlleHus ¢ TOPIOYMMH BEIIECTBAMHU

B OBITY.

[TInaHupoBaTh U OCYILECTBIATH HA
PAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOAUTH HAOJIOIEHUS, JIENAaTh BHIBOBI
0 pe3yJibTaTaM SKCIIEPUMEHTA.
VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Iloasatue
00 OCHOBaHUIX

dusnueckue cBoMCcTBa BOALI. Boa kak
pacTBOpUTEL. XMMHUUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHITUI
Y IPUMEHSTH 3TU NOHSATHS IIPU OMUCAHUUN
CBOMCTB BEWIECTB U UX MPEBPAIICHUN.
XapakTepu30BaTh GU3HICCKUE U
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PactBopsl. Posib pacTBopoB B ipupoae u
B JKW3HU 4esoBeka. KpyroBopot Bojibl
B [IpUpOJIe. 3arpsiI3HEHUE TPUPOTHBIX
BoJ. OXpaHa v OYUCTKA IPUPOAHBIX BO/I.
HacpllieHHbIe 1 HEHACHIIIIEHHbBIE
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB

B BoJie. MaccoBasi 10151 BEIlIeCTBA

B pacTBOpE.

Xumuueckuiui IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHune BELIECTB € pa3InyHON
PacTBOPUMOCTEIO.

B3anmopernicTBue BOJbI ¢ METaJUIaMU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 MHIUKATOPOB.
Jlabopamophvie onvimoi
HccaenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMUHOMN
pacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONpPeACIEHHON MAaCCOBOU JI0JIEN
PaCTBOPEHHOIO BEILIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBiieHu€e pacTBOpPOB

C ONPENIECIIEHHON MAaCCOBOU J0JIEH
PacCTBOPEHHOIO BEILIECTBA.

XUMHYECKUE CBOKMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B PUPOIHBIX MPOILIECCAX.
CocTaBsTh ypaBHEHHS XUMHYECKUX
PEAKIMU C YHACTUEM BOBI.

OOBSACHSTH CYITHOCTh AKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJIHBIX BOJI, CIOCOOBI OUMCTKU BOIbI
OT MpUMeceH, MepbI IO OXpaHe BOJ

OT 3arps3HEHUS.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUN
71ab0paTOPHBIX OMBITOB U MPAKTUYECKOMN
paboTHI.

CrnenoBaTh npaBuiiaM 6€30MacHON
paboThI B 1abopaTopuu Nnpu
MCIOJIb30BaHUM XUMHYECKOU MOCY/IbI U
o0opyI0BaHMUs.

[TpoBOAUTE BBIYUCIICHUS C IPUMEHEHUEM
MIOHSATHSI «MaccoBasi J0JIsl BEIIECTBA

B PacTBOpE».

BricTpanBath pa3BEpHYThIC MUCHbMEHHbBIC
U YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
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Buiyucnenus:
C UCITOJIb30BAHUEM ITOHATHA «MacCOBas
JIOJIsl BEILIECTBA B PACTBOPE»

WCIIOb30BaTh U3yYEHHBIN MOHATUIHBIN
amnrapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIUHEHUH

11

Knaccudukarus HeopraHM4ecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3zytoiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEpHbIE) U
HecoJieoOpasyromue. HomenknaTypa
OKCUJ0B. PUBHYECKHE B XUMHUYCCKHE
cBOMcTBa OKCHIOB. [loydeHne OKCHIOB.

OcHoBanus. Knaccudukarmuss o0CHOBaHMIM:

IEJIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. dusznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMUIA.
[TonydyeHnue OCHOBaHUI.

Kucnotsl. Knaccuduxarus Kucior.
Homenknarypa kucnor. @usndeckue
1 XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCcTU MetaiuioB H.H. bekerosa.
[Tomyyenue Kucior.

Comu. HomeHkiarypa coJei.
PuU3NYECKUE U XUMUUYECKUE CBOMCTBA
couieid. [lomydenue conen.
['eHeTnueckas CBsI3b MEXKIY KJIACCaMH
HEOPraHWYECKUX COCIMHEHHUI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nzydaemsoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBasath (HOpMYJITBI OKCUIOB, KUCTIOT,
OCHOBaHUM, COJIeH 1 Ha3bIBaTh UX

0 MEXIAYHAPOAHON HOMEHKJIIATYPE.
[Iporao3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHUUYECKHX CBOMCTB
M3Y4YCHHBIX KJIACCOB/TPYMI BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisiTh MOJIEKYJISIPHBIE YPaBHEHUS
pEaKIMi, UUTFOCTPUPYIOIINX
XUMHUYECKUE CBOICTBA U CIIOCOOBI
IIOJIYYEHHSI BEIIECTB U3YYEHHBIX
KJIACCOB/TPYIII, a TaK¥Ke
MOATBEPKAAFOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEXI1Y HUMH.
[Ipon3BOINUTH BBIUMCIICHHS

[0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHIA.
[InaHnpoBaTh U OCYILIECTBIATH

Ha MPaKTUKE XUMHUYECKUE
AKCIIEPUMEHTBI, POBOJIUTH HAOIIOACHUS,
JIeJ1aTh BBIBO/IBI IO pe3yJbTaTaM
AKCIIEPUMEHTA MTPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO6pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIaCCOB HEOPTAHMYECKUX
BELIECTB.

Jlabopamopnvie onvimol

OnpeneneHue pacTBOPOB KUCIOT U
HIEJIOYEH C MOMOILbI0 UHANKATOPOB.
N3yuenue B3anMOAEHCTBUS KUCIIOT

C METaJUIaMH, PEAKLINA HENTPAIN3ALUU.
B3anmoneiictBue pactBopa cepHOU
KHCIIOTHI ¢ okcuaoM Menu (11).
[ToryaeHre HepacCTBOPUMBIX OCHOBAHHM.
BrITecHEeHrE 0OTHOrO MeTauia Jpyrum
U3 pacTBOpa COJIN.

Ipakmuueckas paboma

Ne 6. Pemenue skcniepuMeHTAITbHBIX
3a7a4 1o reMe «BakHelme Ki1acchl
HEOPraHUYECKUX COCAUHEHUN.
Buruucnenus:

10 YPABHEHUSIM XUMHUYECKON PEAKIUU:
KOJIMYECTBA BEIIECTBA, 00bEMA, MaCCHhI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB UK
IIPOAYKTOB PEAKIIUU

pabor.

CnenoBatb npaBuiaM 0e30MacHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000PYTI0BAHUSI.

BricTtpauBats pa3BEpHyThIC IMCEMEHHBIE
U YCTHBIE OTBETHI C OIOPOU

Ha HHQpOpMaIHIO U3 y4eOHUKA U
CIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOIb30BaTh U3yYEHHBIN MOHATUINHBIN
anmnapar Kypca XuMHH

Hroro no pazneny:
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Paznen 3. Ilepuonuueckuii 3axkoH u Ilepuonuueckast cucrema xumudeckux 3jaemMeHToB /I. U. MengeaeeBa. Ctpoenue

aToMOB. XUMH4YecKas CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PE€aKIIHH

3.1 | Ilepuognueckuii
3aKOH U
Ilepuoguueckas
cucreMa
XUMHUYECKUX
DJIEMEHTOB

Crpoenue aroma

. . Menpeneena.

7

[lepBbie MONBITKU KiIacCU(UKAIIUN
XUMHUUYECKUX 351eMeHTOB. [loHsTHE

O IpyNIax CXOAHBIX 3JIEMEHTOB
(LIETOYHBIE U LIET0YHO3EMETBHBIE
MeTalIbl, FTaJOreHbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yoT
am(poTepHbIE OKCUBI U TUAPOKCHUIBI.
[lepnonnuecknii 3akoH. [leprnognueckas
CUCTEMA XMMHYECKUX AJIIEMEHTOB

J.N. Menneneesa. KoporkonepnoaHas u
JUTMHHOTIEPHOIHASL (POPMBI
[lepuoanueckoit CuCTEMbl XUMUUYECKUX
anemenToB JI.1. Menneneesa. Ilepuozasr
u rpynnbl. DU3NYECKUA CMBICIT
MOPSIKOBOI'O HOMEPA, HOMEPOB IEpUoAa
Y TPYIIIBI 2JIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX
anep. M3oronsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX
20 XUMHYECKUX AJIEMEHTOB
[leproanueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHUYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS paguyca

PackpbIBaTh CMBICIT IEPUOANYECKOTO
3aKOHaA.

OnuceiBaTh CTPOCHUE TaOIUIIBI
«Ilepnoamueckas cucreMa XUMAYECKUX
aneMmeHToB (.M. MenneneeBay.
MopenupoBars CTpOCHHE aTOMa,
SHEPreTUUYECKUX YPOBHEN U MOAYPOBHEU
[IPY IOMOILH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypauil U AIEKTPOHHO-
rpadguyeckux Gpopmy.

[TosicHsATh pU3UYECKUN CMBICIT
ITOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI JIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KaJUW, KaJIbIIUN
Y UX COCTUHEHUS TIO TTOJIOKEHUIO

B [Iepnognueckon cucreme

.. Menneneena.

OOBACHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHHH CBONCTB XUMHUUYECKUX
AJIEMEHTOB (M3MEHEHHE PauyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MPEIeNIaX MaJbIX MEPUOJOB U TJIABHBIX
MOATPYIHII C YYETOM CTPOCHUS UX
aTOMOB,;
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aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITUYECKUX
CBOICTB IO TPYIIIaM U TIEPUOJIaM.
3nauenue [lepuonnueckoro 3akoHa u
[lepuoanueckoit CuCTeMbl XUMUUYECKUX
AJIEMEHTOB JIsl PA3BUTHSI HAYKU U
npaktuku. [[.1. MeneneeB — yu€Hblii U
CPpaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBue THAPOKCHIA [IMHKA

C paCTBOpaMM KHUCJIOT U IIEI0UECH.
MopennpoBaHue CTPOCHUS MOJIEKYI
IIPU TTIOMOILM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabmuna «Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

JI.. MenpaeneeBay.

Jlabopamopnvie onvimul

O3HakoMJieHHE ¢ 00pa3liaMy METAILIIOB U
HEMETAILJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WX IpymIe.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha uH}OpMAIINIO U3 YUeOHUKA U APYTUX
MCTOYHHUKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxucIuTEeIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajienTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DIIEKTPOOTPUIIATETILHOCTh XUMHUYECKUX
anieMeHToB. MonHas cBs3b. CTeneHb
okuciaeHus. OKUCINTENILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITUU.
Ornpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUMU.

MoaenupoBaTh CTPOEHUE MOJIEKYJT

IIPU ITOMOIIM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCIHUTENN U BOCCTAHOBUTEH.
XHUMUYECKUH IKCTIEPUMEHT: N3yYEHNE
00pa31loB BEHIECTB METAIIIOB U
HEMETAaJJIOB, B3aUMOICHCTBUE
TUJPOKCHUA IIMHKA C PACTBOPAMU KHUCIJIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUsI, COCAMHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMnBIThI, WILTIOCTPUPYIOLINE IPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuu
pa3noXKEeHUs, COEUHEHHS)

Hcnonbp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiuil.
OrnpenensiTh CTENEeHb OKUCICHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB 110 (hopmynam u
COCTaBIIATH (POPMYITbI OMHAPHBIX
COE€IUHEHUH MO0 CTEIICHU OKHUCIICHUS
aTOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEII. PaccTaBisaTh
KO3(DPUITUEHTHI B CXeMaxX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEILHBIX
pEaKnil METOJIOM SJIEKTPOHHOTO
OajaHca.

HaOromaTe XMMHYECKHE ONBITHI

10 TUTaHY, aHAJIU3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT g co3manus
MOJIEJIEN, TTIOJAITOTOBKU MPE3EHTALIUM,
JIOKJIAJIOB I10 TEME.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOM Ha
uHopManuio U3 yaeOHUKa U APYTHX
HMCTOYHUKOB, B TOM unciie IHTepHera

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM Conepxxanue o0ydeHust
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Pa3znen 1. BemecTBo M XUMHUYeCKHE PeaKIUN

1.1

[ToBTOpEHUE N
yri1yOJieHue 3HaHUuN
OCHOBHBIX pa3JleNioB
Kypca 8 Kiacca

5

[Tepuonnueckuit 3akoH. [lepuonnueckas
CHCTEeMa XMMHUYECKHX IJIEMEHTOB

J.1. MenpneneeBa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLHs U UX
COCJIMHEHNH B COOTBETCTBUH

C MOJIO)KEHUEM DJIEMEHTOB

B [leprognueckoi cucreme u CTPOCHUEM
X aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKOM
CBsI3U. THUIBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTD CBOVCTB
BEILIECTBA OT TUMA KPUCTATIIMYECKOM
PELIETKU Y BUIA XUMUYECKON CBA3U.
Kinaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKHX BEIIECTB. XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHEHUH, T€HEeTUYECKasl CBI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KU U KAIbIUA
10 UX MOJIOKEHUIO B [leprnoanueckou
cucreme 1. 1. Menneneena.
KrnaccudunupoBaTh 1 Ha3bIBaTh
HEOPraHWYECKHE BEUIECTBA N3YYEHHBIX
KJIACCOB.

OnuceIiBaTh O0IIME XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMUYHBIX KJIACCOB,
ITOATBEPKIaTh CBOMCTBA PUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIu.

OnpenensiTh BUJI XUMHUYECKOMN CBSA3U U
TUIl KPUCTAUIMYECKON PEIIETKU
BEILIECTBA.

[Iporuo3upoBaTh CBOMCTBA BEUIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpauBarh pa3BEpHYThIE MMCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha MHQPOpPMAIIHIO U3 YyU4eOHUKA U
CIIPABOYHBIX MaTE€PUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTALUIMYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
Y HeMeTaJuioB (TpaduTa u aamasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPHUS)

VCIIOJIb30BATh U3YYEHHBIN TOHATHIHBIN
amnmapar Kypca XMMUU

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYCCKUX
peaKIun

Krnaccudukanus XuMUYECKUX peakiui
[0 Pa3IMYHbIM MPU3HAKaM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY (D (PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

0 00OPaTUMOCTH, IO Y4aCTHIO
KaTajm3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIIUH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUYECKON
peaknuu. [lorstue 06 06GpaTUMBIX

1 HEOOpaTHUMBIX XUMHYECKUX PEAKIIHSIX.
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTrEeHHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@DaKTOpBI, BIMSIOMINE HA CKOPOCTh
XUMHYECKOHN peakiiy U TIOJ0KEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCIUTETHHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT H3y4a€MbIX OHATUN
Y IPUMEHSTH 3TU MOHSATUS TIPU OMUCAHUU
CBOWCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUMHUYECKHE
PEaKIUU 10 PA3TUYHBIM TPU3HAKAM.
VYcranaBauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON PEeaKkIUuu OT Pa3IudHbIX
(bakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEeBpaIlCHUN
B Pa3JIMYHbBIX YCIOBUSX.

Onpenensars OKUCIUTEND U
BoccTanoButesb B OBP.

CocCTaBJIATh JIEKTPOHHBIN OajaHC
peaKkum.

[Tpou3BOUTH BHIYMCICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYuacTBoBaTh B COBMECTHOM padoTe

B [1ape WJM TpymIe.

BricTpauBath pa3BEpHYThIE MUCHbMEHHbBIC
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peakinu, HICKTPOHHBIN OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil ¢ UCIOIH30BAHUEM METO/1a
AJICKTPOHHOTO OaiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

NccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW PEAKIIMU OT BO3JICHCTBUS
pa3IUYHBIX (PaKTOPOB.

OnbITHI, WLTIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuuu
pa3I0KEHUs, COSAMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MACChI
peareHTOB UJIM IIPOJYKTOB IO
YPaBHEHUSIM XUMHUYECKUX PeaKIuit

Y YCTHBIE OTBETHI C OIOPOU

Ha uHGOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, FPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN IOHSATUWHBIN
amnmnapar Kypca XUMUHU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBopax

Teopust 3IEKTPOTUTUIECKON
TUCCOLMALNN. DJIEKTPOJIUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
Mexanusm quccoumranyy BEIEeCTB

C pa3MIMYHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenp aucconuanuu. CUIIbHBIC
U cradbie AIIEKTPOIIUTHI.

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICT N3y4aE€MBbIX TOHITHH,
a TaK)K€ CMBICII TEOPUHU
JIEKTPOJUTHUECKON AUCCOLMALINH.
OOBSICHATH TPUYHHBI
3JEKTPOIPOBOTHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, PAa3/INyaTh CJIa0ble U CUIIbHBIE
AJEKTPOJIUTHL.

CocTaBisaTh ypaBHEHMS AMCCOLUALNN
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MPOTEKAHUS PEaKI[Mi HOHHOTO 0OMEHa,
MOJTHBIE ¥ COKPAILEHHBIC HOHHBIC
ypaBHEeHUs peakuuid. CBONCTBA KUCIIOT,
OCHOBAHHUM U COJICH B CBETE
MPEACTaBICHUN 00 AIEKTPOIUTUYECKOM
nuccoranuu. KauecTBeHHbIE peakiuu
Ha UOHBI. [IoHsATHE O TUAPOIM3E COJIEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37€KTpONPOBOAHOCTH
pacTBOPOB BEIIECTB, MpoIecca
JTHACCOITHAIIAH KUCIIOT, IIEII0YCH

U coJiel (BO3MOXKHO MCTIOJIb30BAaHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WLTIOCTPUPYIOLTHAE TPU3HAKU
IPOTEKaHUs peaKIuii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajiKa, BbIJICJICHUE Ta3a,
oOpa3oBaHuUE BOJIbI).

PacniozHaBaHne HeOpraHUYECKUX
BEIIIECTB C IMMOMOIIbI0 KaUY€CTBEHHBIX
peaKunii Ha UOHBL.

Jlabopamopmubiii onvim:

N3ydyenne npu3HakoB MPOTEKAHUS
peakiu HOHHOTO 0OMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKa,

BBIZICIICHUEM T'a3a, 00pa30BaHUEM BOJIbI).

IIpakxmuueckas paboma:

KHCJIOT, IIEJIOUCH U COJICH, ITOJIHBIC U
COKpalI€HHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIil HOHHOTO OOMEeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMKA TUAPOJIN3A COJIEN.
XapakTepu3oBaTh O0ITHNE XUMUUECKUE
CBOMCTBA BEUIECTB Pa3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPUH DJIEKTPOJIUTUYECKOM
JMCCOLMALINY; TTIOATBEPXKIATh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX K HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiats axcniepuMeHTaIbHBIC 3a]]a41

10 TEME.

[InaHupoBaTh U OCYLIECTBJIATH

Ha MPAKTHKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh npaBuiiaM 0€30mMacHOM
palboThI B TabopaToOpuu Mpu
HCIIO0JIb30BAHUU XUMUYECKOU MOCYIbI U
000opy10BaHuUs.

[IpoBOANTH BEIYUCIECHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buiuucnenusa:

10 YPAaBHEHUSAM XUMHUYECKUX PEAKLUN

B TIape WK TPYIIIIE.

BricTpanBaTh pa3BépHyThIEC TMCHEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HGOPMAIIHMIO U3 YUeOHUKA U IPYTUX
HUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNutepuera

Hroro no pazneny

17

Pa3zgen 2. HemeTa/lIBI M UX COeIUHEHUA

2.1 | OGmas 4
XapaKTEepUCTHKA
XUMHAYECKUX
3JIEMEHTOB
VIIA-rpynmsl.
["anorensl

OO0mr1ast XapaKTEPUCTHKA TAJIOT€HOB.
OCoOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEpPHBIE CTENIEHU OKUCIICHUS.
Crpoenue u pusnueckue CBOMCTBA
MPOCTHIX BEILIECTB — T'AJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3aUMOJICUCTBHE C METAJIJIAMH,
HEeMeTaJlJIaMU, IeJI0UYaMHu ).
XnopoBogopo. CossiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
IpuMeHeHue. Jlercteue xiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxxnenmue xJ0puabl 1 X HAX0XKICHUE
B IIPUPO/IE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITh, OTpaxkaroniue Gu3nIecKue u
XUMUYECKUE CBOMCTBA raJIOT€HOB U UX
COeMHEHU (BO3MOKHO MCIIOJIb30BaHUE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIOB U UX
COEIMHEHUH B IIPENEIIax MaJbIX
NEPUOJIOB U IJIaBHBIX MOATPYIIT
[leproau4yeckoil CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh GU3UIECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
raJIOreHoB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BELIECTB (XJIOPOBOIOPOAA,
XJIOpPH]Ia HATPHS), CIIOCOOBI UX
MOJIY4YEHHUsI, IPUMEHEHHE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBatTh U OCYILIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOAUTH HAOJIIOICHUS,
JieN1aTh BBIBOABI IO PE3yJIbTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomiieHHe ¢ 00pa3iaMu XJIOPUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3yuenne CBOMCTB CONSAHON KHCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX PEaKITui
Ha XJIOPU-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonnydyeHue cONSTHON KUCIIOTHI,
W3y4E€HUE €€ CBOMCTB.

Boviuucnenusa:

10 YPaBHEHUSAM XUMHUYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

SKCIIEPUMEHTA ITPU NPOBEACHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOIb30BAHUN XUMUYECKON
HOCYZIbl U 000PYAOBAHUS.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha WH(OPMAIHIO U3 yUeOHUKA U
CIPABOYHBIX MATEPUAIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN MOHATUNHBIN
anmnapar Kypca XuMuu

2.2

O6mas
XapaKkTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ coeqUHEHU

OO6m1as xapakTepuCTHUKa HJIEMEHTOB
VIA-rpynnsl. OcoO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEpPHbIC CTEIICHU
OKHUCIICHUS.

Crpoenue u pusznueckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnoTponHbIe MOAUGUKAIIUA KUCTOPOa
U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoaopo, cTpoeHue, pu3ndecKue u
XHMHUYECKUE CBOMCTRBA.

OKcubl cepbl Kak MpeIcTaBUTen
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnora, pusnvyeckue u
XUMHUYECKHEe CBOMCTBA (00IIHE KaK

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAUNHEHUN C YUETOM
CTPOEHHUSI UX AaTOMOB.
XapakTepusoBarb (PU3NYECKUe U
XUMHUUYECKHE CBOMCTBA NPOCTOI0
BEIIECTBA CEPbI U €€ COCAUHEHUMN
(cepoBoOzIOpOIa, OKCHIOB CEPBI, CEPHOU
KHCJIOTHI, CYJIb(aTOB), CIIOCOOBI X
MOJIyYEHU S, MPUMEHEHNE U 3HAUCHUE

B [IPUPO/JIC U )KU3HU YEJIOBEKA.
OnpenensaTe HANMYKUE CYNIb(aT-uHOHOB
B pacTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTMUECKUX
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MpeACTaBUTEIIS Kacca KUCIIOT U
cnenupuyeckne). XMMHUYECKUE PEaKkiui,
JeKae B OCHOBE MPOMBIIIEHHOTO
crocoba Mmosy4yeHus CepHOM KUCITOTHI.
[Ipumenenue. Conu CEpHOU KUCIIOTBHI,
KaueCTBEHHAs peakilus Ha Cyab(aT-uoH.
Haxoxnenune cepbl 1 €€ COeITMHEHUI

B IIpUpoJie. XUMUYECKOE 3arpsi3HEHUE
OKPYKaIoIIEH Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIC JOXKIH, 3aTPSI3HEHHE
BO3/1yXa U BOAOEMOB), CIOCOOBI €ro
MpeA0TBpaILCHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIleHHE ¢ 00pa3liaMu Cephl U €€
COeIMHEHUAMU (BO3MOYXKHO
UCII0JIb30BaHUE BUIEOMATEPUAIIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noj AeiCTBUEM
KOHLIECHTPUPOBAHHOW CEPHOM KUCIOTHI.
Jlabopamopuvie onvimol:

N3y4yeHne XUMUYECKUX CBOVICTB
pa30aBJICHHOW CEPHON KUCIIOTHI.
[IpoBeneHre KaYeCTBEHHON peaKkIuu Ha
cynb(har-uoH 1 HaOJ0/IeHNE TTPU3HAKa
€€ MPOTEKAHUS

po0JIeM, CBSI3aHHBIX C IEPEPabOTKOM
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBISATH

Ha MPAKTHKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BEIBOBI 110 pe3yJIbTaTaM
DKCHEPUMEHTA.

CnenoBatb npaBuiiaM 0€30MacHOM
paboTHI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIYMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh TP BBIIOJHEHUU
y4eOHBIX 3aJIaHUM TEKCThl yUeOHUKa,
CIIpaBOYHBIE MaTEepHabl
(ITeprogrueckyro CUCTEMY XUMHYECKUX
anemenToB J[. . Menneneesa, Tabauiy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHHUI U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUH PAJL
HaNpsLDKEHUI METAILJIOB).

Hcnons30BaTh TP BBIOJIHEHUU
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEI0BATENBCKON IESITEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOT0 COJIEPKAHUS, CIPABOYHBIC
Marepualsl, pecypcsl IHTEepHETA
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2.3

Oobmas
XapaKTepUCTUKa
XUMUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO6m1as xapakTEepUCTHUKA YJIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCJICHHUSI.

A30T, pacCIpOCTpaHEHUE B PUPO/IE,
(du3nIecKre 1 XUMHIECKHIE CBOWCTBA.
Kpyrosopot a3zora B mpupoze.
AMMMaK, ero pu3n4ecKue 1 XuMHIECKHe
CBOMCTBA, MOJy4EHNE U IPUMEHEHUE.
Conu aMmMOHMS, UX PUBNIECKUE U
XUMUYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakiusl Ha HOHBI
aMMOHHUSI.

A3OTHas KMCIIOTA, €€ MOoTy4YeHue,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(obmue Kak mpecTaBUTENs Kiacca
KHUCJIOT U CIIeHU(PUYIECKUE).
Hcnonb30BaHUE HUTPATOB U COJICH
aMMOHHUS B KaU€CTBE MUHEPATbHBIX
yno0peHui. XUMU4YeCcKoe 3arpsisHeHue
OKPYKAaloIIEH CpeSibl COEAUHEHUSIMU
a30Ta (KUCJIOTHBIC TOKIH, 3arPSI3SHCHHE
BO3/TyXa, TTOYBHI U BOJTOEMOB).
®docdop, amIoTponHble MOAUGUKAITAN
docdopa, puznueckrne U XUMHIECKHE
coiictBa. Oxcun hocdopa (V) u
docdopHas kucnora, puzndecKkue u

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YU4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMHUYECKHUE CBONCTBA MTPOCTHIX BEIIIECCTB
azota u ocopa 1 UX coeTMHEHU N
(amMuaka, coyieii aMMOHUS, a30THOU
KHUCIIOTHI, HUTPATOB, okcuaa gocdopa (V)
u hochopHOI KUCTOTHI, pochaToB),
CIOCOOBI UX TIOTY4YCHHUSI, TIPUMECHECHHE U
3HAYEHWE B MPUPOJIC W )KU3HU YCIOBEKA.
OmnpenensTe HOHBI aMMOHUSA U (pocdat-
MOHBI B PaCTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTMUECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKJEHUEM
coeMHeHui a3ota u dpocdopa

B OKPYXKaIOLIEHN cpele.

[nanupoBaTh U OCYHIECTBIATH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHNS,
JIeNaTh BHIBOBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA TP TIPOBEACHUHN
71a00pPaTOPHBIX OMBITOB U TMIPAKTUIECKOM
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun
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XUMHUYECKUE CBOKCTBA, MOJTYUYCHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ (PU3MUYECKUMU
cBoiicTBamu a3zota, pocdopa

U UX COEMHEHUH (BO3MOXKHO
WCIIOIb30BAaHUE BUJIEOMATEPUATIOB).
O3HakomIIeHHE ¢ 00pa3laMy a30THBIX U
dochopHbIX yrnoOpeHuit.

[lonydyenue, cobnpanue, pacrio3HaBaHUE
Y U3Y4EHHE CBOWCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOW KHUCJIOTHI C MEJIbIO (BO3MOKHO
MCIIOJIb30BaHUE BUIECOMATEPUATIOB).
Jlabopamopuvie onvimol:

[IpoBeneHne Ka4eCTBEHHBIX PEaKITuit
Ha MOH aMMOHHUs U ¢ocdaT-uoH, U
U3Yy4YEeHHE MPU3HAKOB UX MPOTEKAHUS.
IIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, U3y4eHHE
€ro CBOKCTB.

Buviuucnenusa:

M0 YPaBHEHUSAM XUMHUUYECKUX PEaKIui

[P MCTOIb30BAHUNA XUMUYECKON
HOCYZIbl 1 000PYAOBAHUS.
[Tpon3BOANTH BBIYNCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4€OHBIX 3aJIaHUI TEKCThl yueOHUKa,
CIIPAaBOYHBIE MaTEpUAIbI
(eprOaUYECKYIO CUCTEMY XUMHUECKHUX
anementoB JI. 1. MenneneeBa, Tabauiry
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN AT
HaNPsHKEHU METaILJIOB)

43



®enepanbHas pabouas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIil yPOBEHB)

2.4

Oo6mas
XapaKkTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB
IVA-rpynmsr.
Yrnepon u
KPEMHUU, U UX
COCIMHEHUS

OO6m1as xapakTEepUCTHUKA YJIEMEHTOB
IVA-rpynnsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCIICHUS.

VYraepon, aloTpoIHbie MO (PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
dusznyueckre 1 XMuMHUYECKHE CBOMCTBA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPOJIE.

Oxcunpl yrieponaa, ux Gu3NIecKue u
XUMHYECKHUE CBOMCTBA, JICHCTBUE

Ha YKMBBIC OPraHU3MBbl, TTOJIYYEHUE U
IPUMEHEHHUE. JKOJIOTHYECKUE
po0JIeMBbl, CBS3aHHBIEC C OKCHIOM
yraepoza (IV), runoresa riob6aibHOTO
NOTEIUICHUS KJIIUMaTa, HapHUKOBBIN
adexr.

VYTroapHas KMCIIOTa U €€ COJIM, UX
dusnueckre 1 XMMUYECKUE CBOWCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KadecTBennast peakmus Ha KapOOHAT-
noHkbl. VMcnonb3oBanne kapOOHATOB

B 6BITy, MCIHUIUHE, IIPOMBIIIJIICHHOCTU U

CEJIbCKOM XO3SIMCTBE.
[lepBoHauaabHBIC TTOHSATHUS

00 OpraHMYecKHX BEIIeCTBaX Kak

0 COeTMHEHUSX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpyniibl 1 X COETMHEHUM C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YIJIEpOa U KPEMHHUS U UX COCIUHEHUIN
(OKCHIIOB yrepo/ia, yrojlbHON KUCIOTHI,
KapOOHATOB, OKCH/IA KPEMHUS,
KPEMHHUEBOM KHCIIOTHI, CUIIMKATOB),
crocoObl UX MOJTYYEHUS, MIPUMEHEHUE U
3HAYEHUE B MIPUPOJIC U KU3HU YETIOBEKA.
OOBACHATH NPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COCIUHEHUN YIJIEPOJIa U KPEMHUS.
OnpenensTh KapOOHAT- U CUITUKAT-HUOHBI
B pacTBOpeE.

OOBSICHATH CYHTHOCTb 3KOJIOTMUECKUX
po0OJieM, CBSI3aHHBIX C HAXOXKIECHUEM
YIJIEKUCIIOr0 ra3a B OKpYXarole cpee.
[TonTBepkaaTh OCOOEHHOCTH COCTaBa
OpPraHUYECKUX BEILECTB PUMEpaMu
IPOCTHIX COETMHEHHI (METaH, 3TaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJIULEPHH,
YKCYyCHasi KUCJI0Ta), B3aUMOCBSI3b
HEOPraHUYECKUX COCIUHEHUN yIIIepoia U

44



®enepanbHas pabouas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIil yPOBEHB)

ATUJIEH, alleTUJIEH, 3TAHOJ, TJIULIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NCTOYHUKY YTIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTku (OEH3HH),
UX POJIb B OBITY ¥ TIPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOIOrUYECKH BaAXKHBIX
BEIIECTBAX: JKUpaX, OelKax, yriieBojaax —
Y WX POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTUHEHUN.
Kpemuuii, ero pusnueckue u
XUMUYECKHE CBOICTBA, MOJTyYEHUE U
npuMmeHeHue. CoeTMHEHHS] KPEMHUS

B ripupojie. OO01re nmpeacTaBICHHUs

00 okcune kpemuus (IV) u kpemHueBoi
KHCIIOTE.

CuiKaTel, X UCIIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBIIIJIECHHOCTH.
Baxnenime cTpouTenbHbIE MATEPU AIIBL:
KepaMHKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMsr 6e30macHOro
WCIIOIb30BaHUs CTPOUTEIBHBIX
MaTepuagoB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpuCTaLTHYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OmnuceIBaTh poJib OEIKOB, KUPOB U
YIIEBOAOB B () YHKIIMOHUPOBAHUH SKUBBIX
OpPraHu3MOB, COCTaB IPUPOIHBIX
UCTOYHUKOB YTJIEBOJOPOAOB, UX POJIb

B OBITY ¥ TIPOMBIIINICHHOCTH.

[TpoBOAUTH BEIYUCIICHHS TIO YPABHEHHSIM
XUMHUYECKHUX PEaAKIIHA.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOACHHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
HKCIEPUMEHTA IIPU IPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopun

IIPU UCTIOJTb30BAHUU XUMUYECKOM
MOCYZIbI 1 000PYIOBaHUS.

Hcronp30BaTh P BHIMTOJTHEHUH
y4eOHBIX 3a/IaHUN TEKCThI YUeOHUKA,
CIPaBOYHbBIC MaTEPHAIIBI
(ITeppoguveckyro cUCTEMY XUMUYECKUX
sanemenToB [[. . Menneneesa, Tabauiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
coJiei B BOJIE, AJIEKTPOXUMHUUECKUH psifl
HaIPSDKCHU METAIIJIOB)
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anmasa, rpadurta, QysiepeHa.
O3HaKkoOMJIEHHE C POLIECCOM a/1copOLUU
pPACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MIPOTUBOTa3a.

O3HakoMJIEHHE € POAYKIMEN
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuarnbl: CUTUKATHAS
IIPOMBIIUIEHHOCT ).

Mopenu MoJIeKyJl OpPraHuYeCKUX
BELIECTB.

Jlabopamopmubiii onvim:

[Tonydenue, cobupanue, pacrio3HaBaHUE
Y W3y4YEHHE CBOMCTB YIJIEKUCIIOrO Irasa.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIINI

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHUE MPU3HAKOB UX MPOTEKAHUSI.
IIpakmuueckue pabomol:

No 4, TTonydeHue yriieKucioro rasa,
U3Y4YEHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxHeimme HemeTamibl
U UX COCTUHEHUS»

Buviuucnenusa:

110 YPAaBHEHUAM XUMUYECKUX pEaKIuid

Hroro no pazneny

25
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Pa3znea 3. MerTaajibl M UX COeIMHEHUSA

3.1

OO01ue cBOMCTBA
METAJLIOB

4

OO6m1as xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxenus B [leppuonnueckoi cucreme
XUMUYECKUX 3JIEMEHTOB

JI.1. MenaeneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetaiioB. Mertannuyeckas
CBSI3b M METAJTUYECKast
KpUCTAJITUYECKasl perIeTKa.
DNEeKTPOXUMHUUECKUH Psiji HAPSHKEHUN
MeTaioB. DU3NYECKre U XUMUYECKUE
cBoOiCcTBa MeTaiioB. O0IIHE CITOCOOBI
nonydeHus metamwioB. [loHusTue

0 KOPPO3UH METAJJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U
MIPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUIABOB.
N3ydenue pe3yabTaToB KOppO3UU
METAJJIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
O3HakoMJieHHE ¢ 00pa3laMy METaNIOB U
CIUTaBOB, UX (PM3MUECKUMU CBOMCTBAMHU.

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHN
Y IPUMEHSTB 3TH TIOHSITHS TIPY OTTUCAaHUHT
CBOKWCTB BELIECTB U UX IIPEBPALLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJUIOB ¥ UX COEAMHEHUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHE METAJUIOB,
oOuue pu3ndecKkue 1 XUMHUYEeCKue
CBOICTBa METAILIIOB.

XapakTepu30BaTh 00IIHE CIIOCOOBI
MOJTYYICHUSI METAIIIOB.

OnuceIBaTh CIOCOOBI 3AIUTH METAIIOB
OT KOPPO3HH.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
WCIOJIb30BAaHUHM XUMHYECKOU MOCY/IbI U
00opy10BaHMS.

[Tpou3BOAUTH BBIYUCICHUS

10 YPaBHEHUSM XUMHUUYECKUX PEaKIUi,
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH.

VYuacTBoBaTh B COBMECTHOM padoTe

B TIape WK TPYTIIIE.

Hcnionb30BaTh Mpy BBITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCThI YUeOHUKa,
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Buviyucnenus:

110 YPAaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMeECH

CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cucTeMy XUMUYECKUX
anemenToB JI. . Menneneesa, Tabiuiy
PacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
COJIEN B BOJIE, JIEKTPOXUMUYECKUN Pl
HaNPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IlenouyHbIE METAIIIBL: OJIOKEHHUE

B [leproanueckon cucTeMe XuMUYEeCKUX
anemeHToB J[.1. MenneneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B MPUPO/IE.
duznyeckre 1 XUMUYSCKHE CBOIMCTBA
(na nmpumMepe HaTpus U Kanus ). OKCUAbI
Y TUJPOKCHUIBI HATPUS U KaJIUSL.
[IpumeHeHne MET0UYHBIX METATUIOB U UX
COETMHEHNH.

[llerouHO3EMENBHBIEC METAIbBI MArHUK U
KaJbIUW: TT0J0KeHue B [lepruonnueckon
CUCTEME XMMHUUYCCKUX DJIEMEHTOB

.. MenpaeneeBa, CTpOCHHUE UX aTOMOB,
HaxoXXJeHue B pupoje. Pu3nyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kaiabplus. BaxkHenme coe TMHEHU
KaJIbIUs (OKCUT, TUIPOKCHUJ, COJIN).
JKécTkocTh BOJIBI M CIOCOOBI €€
YCTpaHECHUSL.

ATIOMUHUN: TTIOJ0KCHUEC

B [leproanueckoin cucTeMe XUMUYECKUX

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB ¥ UX COCAMHEHUH B Tpymmax

C YYETOM CTPOCHHS UX aTOMOB.
XapakTepusoBarb PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA MIPOCTHIX BEILIECTB
METaJJIOB U UX COEAMHEHUH (OKCHIOB,
TUJPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJIY4YEHHUsI, IPUMEHEHHE U 3HAaUCHUE

B [IPUPO/JIE U )KU3HU YEJIOBEKA.

VY cranaBnuBaTh MPUINHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEIIECTBA — CBOMCTBAa — NMPUMEHEHUE —
Ha IPUMEPax U3y4yaeMbIX BEIIECTB.
Pacnio3naBath ¢ mOMOIIIbIO Ka4€CTBEHHBIX
peakuuii HOHbI METAJJIOB: MarHus,
KaJbIWs, aTFOMUHHMSA, ITMHKA, xKemesa (1I)
u xkene3a (II1), mexu (II).

JlokazbiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB U TUJPOKCHJIOB AJTFOMUHHUS U
IIUHKA.
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sanemeHToB JI.1I. MenneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B MPUPOJIE.
dusznyecKkrue 1 XUMHUYECKHE CBOMCTBA
amroMuHUSA. AMGOTEPHBIC CBOKCTBA
OKCH/JIa ¥ TUJPOKCHUJIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuoguueckon
CUCTEME XMMHYECKUX IJIEMEHTOB

.. MenpneneeBa, CTpOEHUE aTOMA,
HaxoXJieHue B pupoje. dusnueckue u
XUMUYECKHE CBOMCTBA XkKene3a. OKCHIbI,
ruapokcuasl u conu xxenesa (II) u xenesza
(IIT), ux cocTtaB, CBOWCTBA U MOJTYYEHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aNMOACHCTBHUS OKCHIA
KaJIbIIMS ¥ HATPHUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAJIOB).
OkpailiiBaHue MJIaMeHU HOHAMU HaTpHs,
KaJIAs ¥ KaJIbIUsl (BO3MOXKHO
HCITIO0JIb30BaHHUE BUJIEOMATEPUATIOB)
HccnenoBanue CBOMCTB KECTKOM BO/JIbI.
[Tporiecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJICOMATEPHUAJIOB).

Jlabopamopmvie onvimoi:

IIpoBeneHre KaueCTBEHHBIX PEAKIIUM

Ha UOHBI (MarHus, Kajablus, aTFOMUHHUS,

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTHKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JienaTh BBIBOABI 110 PE3YyJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00PaTOPHBIX OMBITOB M TPAKTUUECKUX
pabor.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOU
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIYMCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
VY4acTBOBaTh B COBMECTHOM padoTe

B [1ape WJIM TpyMIIe.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQPOpPMAIIHIO U3 Yy4eOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
VCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMUU
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uuHka, xenesa (II) u xxenesa (II), meau
(IT), onucanue NpuU3HAKOB UX
MpOTEKaHUsI.

Hccnenosanue aMpoTepHBIX CBOMCTB
TUIPOKCHUIA ATFOMUHUS U THIPOKCHUIA
IIMHKA.

lIpaxmuuecxue pabomoi:

Ne 6. JKécTkocTh BOABI 1 METOIEI €€
YCTpPaHEHMUSI.

Ne 7. Pemenue skCcnepuMeHTaAIbHBIX
3aJ1a4 1o TeMe «BaxkHeme MeTauibl U
UX COCIMHECHHUS.

Buiuucnenus:

110 YPaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH M3 PEarcHTOB JaH B N30BITKE
WJIA COJCPKUT MPUMECH;

MAacCOBOM JI0JIM BbIXOJIa TPOTYKTA
peakiu

Hroro no pazneny 20

Pa3znes 4. XuMus u OKpykamwmias cpeia

4.1 | Xumusa u 3
OKpYy>KaroIias cpeaa

BemecrBa u Marepuassl B IOBCEHEBHOM
KW3HU 4enoBeka. besonacHoe
WCMOJIb30BAHUE BEMIECTB U XUMHYECKUX
peaxuuii B ObITy. [lepBas momorrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.
XUMHUUECKOE 3arpsI3HEHUE OKPYIKAIOLIEH
cpenbl (IpenesibHast AOMyCTUMas

XapakTepru3oBaTh POJib XUMHUHU

B Pa3JIMYHBIX cepax ACSITEIbHOCTH
JIFOJICH, OCHOBHBIC BEIIISCTBA U
MaTepHuajbl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOI'0 Y€JIOBEKa.

OOBSACHATH yCII0BUS 0€30MacHOTO
WCIIOJIH30BAHUS BEIIECTB U XUMHUUECKUX
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KOHIICHTpAIIUs BellecTB. Posib Xumuu

B PEIICHUHU YKOJIOTUUECKUX TTPOOJIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepraioB
(cTekJ10, CIIaBBI METAJIOB, MOJIUMEPHBIE
Marepuaibl)

peakuuii B ObITY.

AHaIA3UPOBATh U KPUTUUYECKH
OIICHUBATh WH(OPMAIINIO O BIUSHUU
MPOMBIIIJIEHHOCTH, CEILCKOTO X035I1CTBRA,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYXKAIOIIEN CPEIIbI.

YMeTh OKa3bIBaTh MEPBYIO MTOMOIIb

IPU XUMUYECKHUX 0’KOTr'aX U OTPaBICHUSIX.
[Ipunumate yyacTte B 00CYyXI€HUU
pOo0JIeM XUMHUYECKON U DKOJIOTHIECKON
HaIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO POoOIeMe U
MpeJIaraTb BO3MOKHBIE TYTH €€
peLIeHHUS

Uroro no pazneny: 3
Pe3epBHOE Bpemsi 3
OBUIEE YHUCJIO YACOB 68
I10 ITPOTPAMME
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