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1. [TosicHuTeILHAS 3aNIMCKA.

Pabouas mporpamma y4eOHOTO npeaMera « Xumus» i 9 kinacca moAroToBlIeHa B
COOTBETCTBHH C:

o denepalbHBIM  TOCYJApCTBEHHBIM  00pa30BaTENIbHBIM  CTaHIapTOM
OCHOBHOI0 0011ero oopasoBanus (rmpukaz MuHUCTEpCTBa 00pa3oBaHUs U HAYKH
Poccuiickoit  ®eneparuun ot 17.12.2010 Ne 1897; ¢ wu3MEHEHUsIMH U
JIOTIOJITHEHUSIMH )

o denepanbHOil  00pa3oBaTENbHOW  MPOrpaMMONM  OCHOBHOTO  OOLIETo
oOpa3oBaHus, yTBepkJaeHHON mnpukazom Ne 370 MwuHucTepcTBa MNPOCBEIICHUS
Poccwutickoit @eaepanuu ot 18.05.23;

o paboueit mporpaMMoi 1Mo XUMHH OCHOBHOT'O 00IIero oOpa3oBaHus, 0a30BbIi
ypOBEHb, 0A00peHa  pemieHHEeM  (eAepaibHOro  y4eOHO-METOIUYECKOTO
o0benuHeHUsT o o0mieMy oOpaszoBaHuto npotokon 3/21 ot 27.09.21. Mockaa,
2021 r.;

o MpUKa3oM 00 yTBEpPXKICHHH (PEeAepabHOTO TMEPEYHS AIEKTPOHHBIX
o0pa30oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOIB30BAHUIO TMPH pPeaTU3aIiH
UMEIOINX TOCYAApPCTBECHHYIO aKKpEeIWUTaluio o0pa3oBaTeIbHBIX IMPOTPaMM
HavyaJbHOTO OOIIEro, OCHOBHOTO OOIIETO, cpeHero ooimero oopa3zoBanus (mpukas
MunucrepcTtBa npocsemienus Poccuiickoit @eneparuu ot 02.08.2022 Ne 653);

o OCHOBHOU 00pa3oBaTeIbLHON MPOrpaMMON OCHOBHOTO OOIIEro 00pa3zoBaHUs
UV OO «llerpoBckasi LIKOTIay;

o nporpammoid Bociutanusg UY OO «IleTpoBckas mIKoJay.

Bknan ydyeOHoro mpeamera «XuMus» B JOCTHXKEHHE LI€JIEH OCHOBHOIO OOIIETro
oOpa3oBaHust 00YCJIOBJIEH BO MHOTOM 3HaY€HHWEM XMMHYECKOW HAYKW B TMMO3HAHUU
3aKOHOB TIPHPOBI, B PA3BUTHH IPOU3BOAMTEIIBHBIX CHJI OOIIECTBA M CO3JaHUHU
HOBOM 0a3bl MaTepUaJbHOM KyJNbTYphl. XHMHS KaK »JJIEMEHT CHUCTEMBbI
€CTECTBEHHBIX HAyK paclpoCTpaHWiia CBOE BIMSHME Ha BCe O00JacTH
YeJIOBEUECKOr0  CYIIECTBOBaHMS, 3aJajla HOBOE BHJIEHHME MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJBTYPhI, HEOOXOJIUMBIM YCIOBHUEM

KU3HM OOILEeCTBAa: 3HAHME XUMHUHU CIYKUT OCHOBOM 1Jii  (OpMHUPOBAHUSA
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MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEICTaBICHUN O MATEpUAIbHOM €IUHCTBE MUPA;
BOXHYIO  pOJIb  WUrparoT  (OpMHpyeMble  XHMHEH  TPEACTaBICHUS O
B3aMMOIPEBPAIEHUAX DJHEPrud U 00 DHBOJIOIMU BEUIECTB B  MPHUPOJE;
COBPEMEHHAs XMMHS HaAIlpaBjeHa Ha PeIIeHUE TJIO0ATBHBIX TPOOJIEM YCTONIHBOTO
pa3BUTHSI  YEJIOBEUECTBA —  CHIPHEBOM, DHEPreTUYECKOW, MHINEBOW U
HKOJIOTHYECKON 0e30macHOCTH, MpoOsieM 3apaBoOXpaHeHus. B ycrmoBusix
BO3pACTAIOIIETO 3HAUYCHUSI XUMHUHU B KU3HU OOIECTBA CYIIECTBEHHO MOBHICHIIACH
pOJIb XUMHUUYECKOT0 00pa3oBaHus. B maHe conpaiusaiiy OHO SIBISETCS OJHUM U3
ycioBui (GOPMUPOBAHUS HUHTEIUICKTa JIMYHOCTA W TAPMOHUYHOTO €€ pa3BUTHS.
CoBpeMEHHOMY YEJIOBEKY XMMHYECKUE 3HAHUS HEOOXOAMMBI Il TPUOOPETCHUS
OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIONIEIO YBEPEHHO TPYIUTHCS B COLIMYME W
OTBETCTBEHHO Yy4acTBOBaTh B MHOTOOOpa3HOM JKU3HU OOWIECTBA, JJIsl OCO3HAHMS
BAKHOCTH Pa3yMHOTO OTHOUIIEHUS K CBOEMY 3/I0POBBIO U 3JI0POBBIO JIPYTUX, K
OKpY’Karolel NpUpPOAHON cpelie, Il TPAMOTHOTO TTOBEICHUS IPU UCIIOJIb30BAHUHI
pPa3IMUHBIX MaTEpPUAJIOB M XUMUYECKUX BEILECTB B IIOBCEIHEBHOM KU3HHU.
XuMuueckoe o0pa3oBaHUE B OCHOBHOM IIKOJIE SIBIIsIETCS 0a30BBIM MO OTHOIICHUIO
K CHCTeME OOIero XMMUYecKoro oopazoBaHus. [103ToMy Ha COOTBETCTBYHOLIEM
€My YpPOBHE OHO peaju3yeT IpHUCYIIUe OOIIeMy XHMHYECKOMY 0Opa30BaHUIO
KJIFOUEBBIC IIEHHOCTHU, KOTOPHIE OTPAKAIOT TOCYAapCTBEHHBIC, OOIICCTBEHHBIE U
WHIUBUyaJIbHBIE TOTPEOHOCTH. DTUM ONpPENENAETCs CYIIHOCTh O0IIel cTpaTeruu
OoOy4eHMs, BOCHHTAHHS U Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMeTa « XUuMHUs.
N3ydenue npeamera:
1) ciocoGcTBYeT peanu3alii BO3MOKHOCTEH IS caMOpa3BUTHS U (DOPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (yHKIMOHATBHOW IPAMOTHOCTH;
2) BHOCUT BKJIad B (DOPMHPOBAHHME MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
MOJPOCTKOB, HABBIKOB HMX  CAaMOCTOSATEIHHOM  y4eOHOW  JIESITeNbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HMCCJIENOBATEIbCKUX yMEHUM, HEOOXOIUMBIX Kak
B MTOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHAIBHOMN JCSATEIHHOCTH;

3) 3HAKOMHUT CO CreM(UKON HAYyYHOTO MBIILICHUS, 3aKJIa/IbIBACT
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OCHOBBI IIEJIOCTHOI'O B3IVIsia HA €AUHCTBO IPUPOIABI M YEJIOBEKA, SBIAECTCS
OTBETCTBEHHBIM 3TallioM B (DOPMHpPOBAHHHM €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH
MOAPOCTKOB,;
4) cnocoOcTByeT (GOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTMYECKOE
oOpa3oBaHHE IIKOJHHUKOB. Ha3BaHHbIE HampaBieHUsT B OOYyYEHUU XUMUU
o0ecnieunBalOTCs  cnenUUKON coaepKaHUS TpeaMeTa, KOTOPBIA  SBISETCS
NEeJaroruueckd  aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAyKd XUMHUU Ha
onpeneIEHHOM JTare e€ pa3BuThd. Kypc XMMUM OCHOBHOW IIKOJIBI OPUEHTUPOBAH
Ha OCBOECHHME OOYyYalOIIMMHCS OCHOB HEOPraHWMYECKOW XUMHUU M HEKOTOPBIX
MOHSATUHN U CBEACHUIN 00 OTIENbHBIX 00bEeKTaX opraHuyeckor xumuu. CTpyKTypa
coJlepKaHusl IpenMera copMUpoBaHa Ha OCHOBE CHUCTEMHOIO MOJAXO0JA K €ro
n3yueHnto. CojaepkaHue CKIAIBIBAETCS U3 CHCTEMBbI MOHITUH O XUMHYECKOM
AJIEMEHTE M BEUIECTBE M CHCTEMBI MOHATHH O XuUMHueckod peakuuu. OOe 3TH
CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI 110 IPUHLHUITY MOCJIEIOBATEIBHOTO PAa3BUTHS
3HAHUW HA OCHOBE TEOPETHYECKUX MPEICTABICHUN Pa3HOrO0 YPOBHS: AaTOMHO-
MOJIEKYJISIDHOTO ~ YYEHHsS KaK OCHOBBI BCETO  €CTECTBO3HAHUS, YPOBHSA
[Tepuomuueckoro 3akona J[. M. MenpaeneeBa Kak OCHOBHOIO 3aKOHAa XWUMMWH,
Y4eHHs] O CTPOCHHM aToMa ¢ XHUMHYECKOW CBSA3M, TMPEACTABICHUA 00
AIEKTPOJIMTHYECKON JUCCOLMALMM BEUIECTB B pacTBOpax. TeopeTndeckue 3HaAHUSA
paccMaTpUBAKOTCSI HA OCHOBE JMIIMPUYECKH IMIOJIYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOJIHSS
GyHKIIUU OOBIACHEHUSI U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS U BO3MOKHOCTEH
MPAaKTUYECKOTO0 TMPUMEHEHUS W TOJYYEHHS M3y4aeMbIX BEHIECTB. lakas
OpraHu3alus COJAEpX aHus Kypca CIOCOOCTBYET MPEICTABICHUIO XUMHUYECKOU
COCTAaBJISIFOIIEH HAYyYHOM KApPTHHBI MUpPa B JIOTUKE €€ CUCTEMHOM MpUpOIbl. Tem
caMbIM  O0ECMEYMBAETCS BO3MOXKHOCTH (OPMHUPOBAHMS Yy  OOyYarouuxcs
LIEHHOCTHOTO OTHOIIECHUS K HAy4YHOMY 3HAHUIO M METOJAM IIO3HAHUS B HayKe.

Baxno Taxxe 3aMCTUTb, YTO OCBOCHHUC COJACpPKAHUA KypCa IMIPOUCXOIUT C
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MPUBJICYCHUEM 3HAHUW M3 paHee H3YUYEHHBIX KypcoB: «OKpyKaroUuid MUY,
«buonorusa. 5—7 kmaccsd U «Pu3nKa. 7 KIacey.
HEJIN NU3YUEHUA YUYEBHOI'O ITPEAMETA «XWUMU»
K nampasieHuro IIEPBOCTENIEHHON 3HAYUMOCTH IIpy  peanusaluu
oOpa3zoBarenbHbIX (GYHKIMA mnpeameTa «XHUMHS»  TPAAUIMOHHO  OTHOCST
dbopMHpoBaHUE 3HAHUM OCHOB XMMHUYECKOM HAYKH KaK OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, MPAKTUYECKON JIESITEIHHOCTH YEJIOBEKa W KakK OJHOro Hu3
KOMITOHEHTOB MHUPOBOM KyJIbTYpHI. 3ajada MpeiMeTa COCTOUT B (HOPMUPOBAHUU
CUCTEMbl XMMHUUECKUX 3HAHUW — BaXKHEUIMX (PaKTOB, MOHSITUH, 3aKOHOB U
TEOPETHUYECKUX TMOJOKEHUM, JIOCTYNHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO
XapakrTepa, s3blka HAyKW, 3HAaHUM O HAyYHBIX METOAAaX HW3y4YEHHS BEUIECTB U
XUMHUUYECKUX pPeaKini, a Takxke B (GOPMUPOBAHUM U PA3BUTUU YMEHUHN U CIIOCOOOB
NESTEILHOCTH, CBSI3AHHBIX C IUIAHUPOBAHMEM, HAOJIOJICHUEM M TMPOBEICHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIOJIEHUEM IMpaBUil O€30MacHOTO OOparieHus: ¢
BEILIECTBAMHU B MOBCEIHEBHOM Kn3HU. Hapsiny ¢ 3TUM 1ieNi U3ydeHus mpeamera B
MpPOrpaMME YTOYHEHbI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B
CUCTEME OCHOBHOro oOiero ooOpazoBanus. CerogHs B oO0pa3oBaHUU 0C0O00
3HAUYMMOM MPU3HAETCS HAMPABIEHHOCTh OOYUYEHHUS Ha Pa3BUTHE U CAMOpA3BUTHE
JUYHOCTH, (POPMHUPOBaHUE €€ UHTEIJIEKTa U 001Iel KyIbTypbl. OOy4eHHEe YMEHHUIO
YUHUTHCS U MPOAOIKATH CBOE 00pa30BaHUE CAMOCTOSITEILHO CTAHOBUTCS OAHOU U3
BOKHEUIUX (PYyHKIMI y4eOHBIX MpeaMeToB. B CBs3M ¢ ATUM NpuU U3YYECHUU
IpeMETa B OCHOBHOM IIKOJIE IOMUHUPYIOIIEE 3HAYCHHE NMPUOOPETN TaKUe 1IEJIH,
KakK:
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;
HAIpPaBJICHHOCTh OOYYECHHS HA CHUCTEMAaTUYECKOe TPHUOOIICHHE YyYaIluXcs K
CaMOCTOSITeJILHOM MO3HABATEILHOM ACATEILHOCTH, HAYYHBIM METOJIaM TMO3HaHMS,

bopMHPYIONTUM MOTHBALIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;
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o0ecrniedyeHre yCiI0BHiA, ClIOCOOCTBYIOIINX MPUOOPETEHUIO 00YYAIOIIMMHUCS OMbITa
pa3HoOOpa3HON JAEATETbHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KITIOUYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHLMH), UMEIOIINX YHHUBEPCAIBHOE 3HAYCHHUE JUIS PA3IUYHBIX
BUJIOB JICATEIHHOCTH;

(opMUpOBaHKE YMEHUI OOBSCHATH U OLICHUBATH SIBICHUS OKPY’KAIOLEr0 MUpa Ha
OCHOBAHUM 3HAHUI U ONbITA, IOTYYEHHBIX [IPU U3yUYEHUN XUMUHU;

dbopMupoBaHne y OOy4aroUMxcs TyMaHUCTUYECKHUX OTHOILICHHM, MOHUMAaHHUS
LHEHHOCTU XUMHUYECKUX 3HAHUU JUIsl BBIPAOOTKH HKOJIOTUYECKU I1€JIECO00Pa3HOro
MOBECHUSI B OBITY M TPYIOBOWM JEATEIBHOCTH B IIENIAX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

pa3BUTHE MOTHBAIlMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpOGMIIsl U HANPaBICHHOCTH JAlbHEUIIETO
oOyJeHus.

B cucreme obmiero oOpa3oBaHus «XUMHUsSD» MpU3HAHA 0053aTE€IbHBIM Y4EOHBIM
IpeIMeToOM, KOTOpBI BXOAUT B COCTaB IpeaMeTHo oOiactu «EcrecTBeHHO-
HAyYHBIC TTPEIMETHD».

B cooTBeTcTBUU ¢ yueOHBIM IJIAHOM Ha U3y4eHUE y4eOHOro npeaMera « XUMUs» B

9 kiraccax orBoauTcsa 68 yacos.

2. Conepxanne mporpaMmsbl Kypca «Xumus» 9 kiacc.

BemecTBo U XMMHUYECKas] peaKLMs

[lepnognueckuit 3akoH. Ilepuognueckas cucreMa XHMHYECKHX DIIEMEHTOB
. . Menneneea. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XAMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCOMHEHUN B COOTBETCTBHMU C IIOJIOKEHHEM JJIeMEHTOB B llepunoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUECKOW CBA3U. THUIbI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUINYECKOW PEWETKM W BHUIA

XUMHUYECKOU CBSI3MU.
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Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXAyHapoJaHas U
TpUBUAJIbHAs). XUMUYECKHE CBOMCTBAa BE-ILECTB, OTHOCAIIMXCS K Pa3IuYHbIM
KJIacCaM HEOPTraHWYECKUX COCIUHEHHI, T€HETHYECKas CBSI3b HEOPTaHUYECKUX
BEILIECTB.
Knaccudukanus XuMUYECKUX pEaKUUi MO pa3IMYHBIM NpU3HAKaM (10 YHUCIY |
COCTaBy Yy4YacTBYIOIIMX B pEaKlMUd BEIIECTB, MO TermaioBoMy 3ddexTy, Mo
U3MEHEHHUIO CTETeHEH OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.
[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX M IeTepOTrE€HHBIX
peakiusax. [lonstne o0 XumMuyecKkoM paBHOBecHH. DaKTOphI, BIHSIOIIAE Ha
CKOPOCTb XMMUYECKOU PEAKIUHU U MTOJI0KEHUE XUMUYECKOIO PABHOBECHS.
OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuu, JIIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBiieHue YPaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJIB30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.
Teopust 3JEKTPOJUTUYECKON AMCCOLUMALNUA. DJIEKTPOJHUTHl M HEDJIEKTPOJIMTHI.
Kartnonsl, annoHbl. MeXaHU3M [IHMCCOLMALIMU BEIIECTB C PaA3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.
Peakiuu moHHOTO OOMeEHa. YCIOBUS TMPOTEKAHUS PEaKIMid HWOHHOTO OOMeEHa,
IOJIHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W coOJell B CBeTe€ MPEACTaBICHUNA OO0 3JIEKTPOJUTUUYECKON
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.
XUMUYECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTAUIMYECKHUX
peméTOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB M HEMETauloB (rpadura u
anmasa), CIOKHBIX BeEIIeCTB (XJIOpUAa HATpHsl); HCCIEIOBAHHE 3aBHUCUMOCTHU
CKOPOCTH XHMMHUYECKOW peaklHu OT BO3JACHCTBUSA Ppa3IUYHBIX (PAKTOPOB;
MCCIIEIOBAHNE AIIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IIPOLECCA AUCCOLUALIN

KHUCIIOT, IIeJoueid W cosied (BO3MOXKHO HCIOJIb30BAaHUE BHUIECOMATEPUATIOB);
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IIPOBEJICHHUE ONBITOB, MIUTIOCTPUPYIOLIMX MPU3HAKHU MPOTEKAHUS PEAKIIMI HOHHOTO
oOMeHa (0Opa3oBaHHME OcajKa, BBIICICHHE Ta3a, oOpa30BaHME BOJIbI); OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHre, peakMH pa3yIoKEHHs, COCIUHEHUs); PAClO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX PEAaKIUi HAa HMOHBI; PEUICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.
Hemertanibl 1 MX coeAMHEHUSA
OOmass  xapakrepucTuka rajaoreHoB. OCOOEHHOCTH  CTpPOEHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHE CBOMCTBa Ha TMpuUMeEpe XJjopa
(B3auMoOJIEHiCTBUE C MeTaylaMH, HeMeTaJylaMH, IIejouyaMu). XJIOpPOBOJOPO/I.
ConsHass KucCIoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M 4eJIOBEeKa. BakHelmme XJIOpuIsl U UX
HAXO0XKJEHUE B IPUPOJE.
OOmast xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIC CTEIICHU OKUCIICHUS.
CrpoeHre W (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJA U CEPBHI.
AnnoTtponHsle MOAU(UKAIMKM KUCIOPOAa U cepbl. XUMHUYECKUE CBOMICTBA CEpBHI.
CepoBoaopoJ, cTpoeHue, (pu3nyeckrne u XuMudeckue cBocTBa. OKCHUIBI Cephl Kak
NPEACTaBUTENN KHCIOTHBIX OKcuAoB. CepHasg KHUCIOTa, (QU3HYECKHE U
XUMHUYECKHE CBOWcTBa (00OlIME Kak MpeAcTaBUTeNsl Kjacca KUCIOT U
cnenuduyeckne). XuMUYECKUE PEaKLUHU, JIEKAIIMe B OCHOBE MPOMBILIIEHHOTO
cnocoba mnonydeHus cepHoil kuciotel. [Ipumenenue. Conu cepHOl KHUCIOTHI,
KayecTBEHHasl peakius Ha cyinbdar-uoH. Haxoxnenue cepsl u e€ coeluHEHUI B
npupoae. XUMHUUYECKOE 3arpsi3HEHUE OKPYXAIoLIEeH Cpellbl COCAMHEHUSIMU CEpbl
(KUCIIOTHBIE JOXKAM, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
npenoTBparnieHus. O01mIas xapakreprucTuka 351eMeHToB VA-rpynnsl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTePHbIE CTENEHH OKUCIEHUs. A30T, pacpOCTpaHEHHUE B
npupojie, pu3NYecKue M XMMHUYECKHue cBoicTBa. KpyroBopoT azoTa B mpupoe.

AMMI/IaK, €ro (1)I/ISI/I‘{CCKI/IC N XUMHYCCKUC CBOP'ICTBa, IMOJIYUCHHUEC W IIPUMCHCHHC.
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Comun amMmoHMS, uX (PU3NYECKHE ¢ XHMHYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHas peakuusi Ha MOHbI aMMOHUA. A30THas KHCIOTA, €€ MOJy4YeHUeE,
bu3nueckue U XUMHYECKHE CBOMCTBA (OOIIME KaK MPEICTABUTENS KIIacca KUCIOT
u crnenududeckue). Mcmoap3oBaHWe HUTPATOB M COJCH aMMOHHUS B KadeCTBE
MUHEpaIbHBIX YyHoOpeHud. XUMHUYECKOE 3arps3HEHUE OKPYXaIoIIeH cpeibl
COCIMHEHUSAMH a30Ta (KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/yXa, IOYBBI H
Bo0éMOB). Dochop, amnorponHsie Moaupuxamuu Qochopa, ¢uznueckue u
xummudeckue cporictea. Oxeun pochopa(V) u dhocdhopnas kucinora, puznueckue u
XUMHUYECKUE CBOMCTBa, mnosydeHue. VcnonwpzoBanue ¢ochatoB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.
OO6mast xapakrtepuctuka 235eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpUpoje, (U3NYECKHE U XUMHUUYECKHE
cBoiicTBa. Ancop6Ouus. KpyrosopotT yriepoaa B npupoje. OKCuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME HAa >KUBBIE OpPTraHU3MBI,
MOJIyYCHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa(IV); rumore3a T1yI00adbHOrO TMOTEIJICHUS] KJIUMaTa, MNapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
xo3siictBe. [lepBoHauanmpHble TMOHATUSA 00 OpPraHWYECKUX BEIIECTBAX Kak
O COCIMHEHUSX yriepojaa (MeTaH, 3TaH, dTWICH, alleTUJICH, 3TaHOJI, TJIUIEPHH,
yKCycHass kuciota). Mx coctaB u xumudeckoe ctpoeHue. lloHsitue o
OMOJIOTUYECKHA BaXKHBIX BEIECTBAX: JKHpax, OeiKax, yrieBojaX — U UX POJU B
JKW3HU YeJIoBeKa. MaTepuaabHOe €JIMHCTBO OPraHUYECKUX M HEOPraHWYECKHUX
COEMHECHUM.
Kpemuunii, ero ¢pu3ndeckue U XUMUYECKUE CBOMCTBA, MOJIYYCHHE U MIPUMEHEHUE.
CoenuHenusi kpemHHss B npupojae. OOmue mnpeacraBieHuss 00 OKCHAC
kpemuusi(IV) u kpemuueBoi kucinore. CUIMKAThI, UX HWCIIOJB30BAHUE B OBITY,

Y (SA105000505( R IMPOMBIIIIJICHHOCTH. Baxwueimmue CTPOUTCIIbHBIC MaTcpHraJbl:
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KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGmembl OGe3omacHOTO
UCITOJIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HH.
XUMHUYECKUI HKCIIEPUMEHT: H3y4ueHHE OOpas3l0B HEOPTraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; TPOBEJCHNE KAUYECTBEHHBIX PEAKIIUi Ha XJIOPUI-HOHbI
U HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUSs; OMBITHI, OTpaXKarolue PU3nYecKue u
XUMHUYECKUE CBOMCTBA TaJIOTEHOB U UX COEAMHEHUI (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oOpasllaMu XJIOPUAOB (TaJIOT€HUIOB);
O3HAKOMJIEHUE C 00pa3liaMH Cepbl U €€ COeTUHEHUSIMU (BO3MOMXHO HCIOJIb30BAHKE
BHJICOMATEPUAIIOB); HAOIIOJEHUE Mpoliecca OOYIIMBaHUS caxapa IoJ| JehCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM PEeaKIuy Ha CyibdaT-
WOH U HaOJIOJEHUE NpHU3HAKa €€ MPOTEKaHWUs; O3HAKOMIIEHHWE C (PU3HMUYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HMX CcOeOTUHEHUH (BO3MOXXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHUIl; MOTyUeHue,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOWCTB aMMHaKa; MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTBI C ME/IBIO
(BOBMOXKHO  HCIOJIb30BaHHWE  BUIAEOMATEPUAJIOB); U3yUYCHHE  MOJeNei
KPUCTAJUIMUECKUX PEImETOK anmasa, Tpadura, dyiinepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a; MOJIydeHHe, COOMpaHue, paclio3HaBaHUE M U3y4YeHUE
CBOMCTB YTJIEKHUCIIOTO ra3a; NpOBEJECHUE KaueCTBEHHBIX peakuuii Ha KapOoHaT- U
CWJIMKAT-UOHbl ¥ U3YYEHHE TMPU3HAKOB HUX TNPOTEKAHMS; O3HAKOMJIIEHHE C
NPOAYKIIMEH CHUJIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX
3az1a4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHECHUS.
MeTaJiibl 1 MIX COeIMHEHU S
OO0mast XxapakTepucTUKa XUMHUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAaHUM HX
nonoxenuss B llepuoguyeckoil ~ cucteMe  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa u crpoeHuss atromoB. CTpoeHue MeTamioB. Meraminueckas

CBSA3b M METAJUIMYECKash KpHUCTAJUIMYecKash pemeéTka. DJIEKTPOXMUMHUYECKUH psif
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HaIpspDKeHU MeTauioB. U3NYEcKHe U XMMUYECKHE CBOMCTBA MeTaiioB. O0mue
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CcrocoObl 3alMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.
[[lenoynble MeTauibl: MOJOKEHUE B llepmoamyeckoln cuUCTEME XUMUYECKHUX
sanemeHToB JI. . MenzeneeBa; CTpOCHHE UX aTOMOB; HaxO0KICHUE B IPHUPOJIE.
duznyeckne U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U KX
COCIMHEHNH.
[[{emouyHO3EMENBHBIE METAJIBI MATHUM U KAJIBLIUM: MOJI0kKeHUE B [leproanueckoi
cucreMe xummyeckux ayemeHtoB J[. M. MeHnneneeBa; cTpoeHuMe HX aTOMOB;
HaxoXJeHue B npupojae. duznueckue U XUMUUECKHUE CBOMCTBA MarHusi U KaJbIusl.
Baxneiiime coequHenus Kanblus (OKCUI, THIPOKCU, coyin). JKECTKOCTh BOJBI U
CIOCOOBI €€ YCTpaHEeHHUS.
AnmoMuHul: TonokeHrne B llepmogmyeckoll cCHUCTEME XUMHUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa; cTpoeHUE aToMa; HaxoxiacHWe B npupoae. dusmyeckne u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATIOMUHUSL.
Keneszo: nonoxenne B Ilepuoandeckon cucreme XuMu4eckux siemeHnTos 1. U.
MeHnneneeBa; CTpOEHHE arToOMa; HaxOXKIEHUE B mpupoae. Dusmyeckue u
XUMUYECKHUE CBOMCTBa jkene3a. OKcuibl, THIPOKCUAB W conu xeneza(ll) u
xenesa(I1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.
XUMHUYECKHUI SKCTIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3laMy METAJJIOB U CILIABOB, MX
(GU3MYECKUMHU  CBOMCTBAMHU; HW3Y4YEHHUE PE3yJbTaTOB KOPPO3HH METAJIJIOB
(BO3MOXKHO HCITIOJIb30BaHUE BHEOMATEpPUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS
OKCHJIa KaJIbllUs M HaTpuss C  BOAOM  (BO3MOXKHO  HCIIOJb30BaHUE
BHJIEOMATEPHUAIIOB); UCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIbI; MpoLEcca TOPEHUs
xKeje3a B KUCIOopoJie (BO3MOXKHO HMCIOJb30BaHUE BHIEOMATEPHANIOB); MPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHusi, KajablUs, aTIOMUHUS,

uuHka, xxene3a(ll) u xxeneza(Ill), menu(Il)); HabmrogeHre U ONMKMCAHKE MPOLIECCOB
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OKpallMBaHHS IIJJAMEHHM HWOHAMU HaTpus, Kalus U Kaiublus (BO3MOXHO
UCIIOJB30BaHUE  BHUJIEOMATEPUATIOB); HUCCIEAOBAHHE aM(OTEPHBIX CBOICTB
TUAPOKCUIA ATIOMUHUSA M THAPOKCHAA IIMHKA; PEUIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxkHenme MeTaibl U UX COEAUHCHUSD).
XuUMHUA 4 OKPYKAKIIas cpeaa
HoBble Marepuanbl M TexHonoruu. BemiecTBa M maTepuanbl B IOBCEAHEBHOMU
JKH3HHU YEJIOBEKA. XHUMUS M 3J0pOBbE. be30omacHOe HMCIOIb30BaHHE BEIIECTB U
XUMUYECKUX peakuuid B ObITy. llepBas momomb 0pH XUMHUYECKHX OXKOTax
1 oTpaBiicHUAX. OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolien cpenbl (peenbHas 10mycTuMas KonreHTpaus seniects — [1J1K).
Ponb XxuMuM B pemieHUM H3KOJIOTHMYecKuX IMpobieM. [IpupoaHbie HMCTOYHHUKHU
yII€BOAOPOAOB (Yrojb, IPUPOAHBIA ra3, HEPTh), NPOAYKTHI HX MepepabOTKH, UX
poiib B OBITY M NPOMBIIUICHHOCTH. XUMHUYECKUM OSKCIEPUMEHT: HU3YUYCHHE
o0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE MaTepHUaIbl).
MexnpeaMeTHbie CBSI3H
Peanmuzanust MeEXNpeIMETHBIX CBSI3€M MpH H3y4YeHHMHM XUMUU B 9 kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.
OO61uIue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAy4YHbIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaM3, CUHTE3, KJIacCHU(pUKAIMs, MEPUOIUIHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MOJICJIMPOBAaHUE, HW3MEPEHHE, MOJEIb, SBJICHHE, NapPHUKOBBIA  3(DPexT,
TEXHOJIOTUs, MAaTEPUAJIBI.
@du3nka: Marepusi, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIIbI,
PaIlMOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUI 3apsij, IPOBOTHUKH,
MOJIYIPOBOJTHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemérka, CIUIaBbl, (PU3MUECKUE BEJIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMUUYECKOE

MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.
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buonorus: ¢dotocunTe3, apixaHue, Owuochepa, OSKOCHCTEMa, MHUHEPATBHBIE
yI0OpEHUS, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MHHEpATbl, TOPHBIC MOPOJBI, IOJIC3HBIC

MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHL.

3. Ilnanupyemblie pe3yabTaThl 0CBOCHHS YUeOHOI0 MpeaAMeTa.
JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS TPOrPAaMMBbl OCHOBHOI'O OOIIEro o0pa3oBaHus
JIOCTUTAIOTCSI B XOJI¢ OOYUYEHUs] XUMHUHM B €IUHCTBE Y4EOHON M BOCIUTATEIbHOU
nearenbHocT OpraHu3allid B COOTBETCTBUU C TPATUIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE pe3ybTaThl OTPaXKaroT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:
IlaTpuoTH4ecKOro BOCIIUTAHUS

1) 1IEHHOCTHOTO OTHOIICHHS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HAacJeAul0, TOHUMaHUs 3HAYEHUS XHUMHYECKOM HAayKu B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIME o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAy4YHBIX 3HAHUSAX 00 YCTpOMCTBE MHpa U OOIIECTBa;
I'paxxaanckoro BocnuTaHus

2) TpeAcTaBiIEHUS O COLMAIBHBIX HOPMaX M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHUJAAX
JEATEIIBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MEATENbHOCTU MpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TMpollecce H3TOM Yy4eOHOW JeATENHbHOCTH; TOTOBHOCTHU

OLICHHUBATDH CBOE MOBCACHHUC MW TIOCTYIIKHU CBOHX TOBapI/IHIeﬁ C IIO3uIHuHn
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HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB,;
ILleHHOCTH HAYYHOTO NMO3HAHUSA
3) MUPOBO33PEHYECKUX MPEACTABICHUN O BEHIECTBE M XUMHUYECKON peakiluw,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BU-THUSI HAYKHM M COCTABJISIIOIIMX
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAay4YHOW KapTHUHBI MUpa; MpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJbI, B3aUMOCBS3SX YEJIIOBEKa C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
4) mo3HaBaTeIbHBIX MOTMBOB, HAINPABJIECHHBIX HA MOJYyYEHHUE HOBBIX 3HAHUU T10
XUMUH, HEOOXOIUMBIX ISl 0ObSICHEHUS HAOJI0JaEMBbIX MPOIECCOB U SIBJICHUN;
5) nmo3HaBaTeIbLHON, UHPOPMAITMOHHON U YUTATEIbCKON KYJIBTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;
6) uHTepeca K OOYYEHHMIO W TO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  €camMoOOpa3oBaHUIO, MPOEKTHOW W  HCCIIEIOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;
@opMHUPOBAHUSA KYJIbTYPbI 310POBbS
7) OCO3HaHUS LIEHHOCTH KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUN M HEMPUSTHUS
BpEAHBIX TPHUBBIUEK (YHOTPEOJCHHS  aJKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;
TpyaoBoro BocnuraHus
8) nHTEepeca K MPaKTUYECKOMY M3YUeHHIO Mpodeccuil U TpyJa pa3IndyHOro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJOBOM IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUs NPEIMETHBIX 3HAHUW MO XHUMHH, OCO3HAHHOTO BBIOOpA
WHJUBUAYAJLHOU TPAECKTOPUHU TIPOJIOHKEHUsI 00pa30BaHusl ¢ yUETOM JTMYHOCTHBIX

WHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX NHTEPECOB U TTOTPEOHOCTE;
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yCHENTHON TPOo(eCCUOHATBLHON ACSTENHPHOCTH M PA3BUTHSI HEOOXOMUMBIX YMEHUH;
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOM CpeIe;

IKO0JIOrHIYeCKOro BOCIIUTAHUSA

9) 9KOJIOTHUYECKH TIEI€CO00Pa3HOT0 OTHOIICHUS K MPUPOJIE KaK HCTOYHUKY KU3HH
Ha 3emJje, OCHOBE €€ CyIIECTBOBAHMS, MMOHUMAHHUS IIEHHOCTH 3J0pOBOTO H
Oe3omacHoro oOpasza >KWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
bU3MYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHUS IIEHHOCTH COOJIOCHUS
npaBuUJI 0€30MMacHOTO TMOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIlUsIX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

10) cnocoOHOCTH TPUMEHATH 3HAHUS, MOJIYyYaeMble NMPU HU3YUYCHUH XUMHH, IS
pellleHusl 3a7ad, CBSI3aHHBIX C OKPY’KAIOIIEH MNPUPOJHOW CpEeoM, MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJTBLHOIO  XapakTepa
IKOJIOTHYECKUX ITPOOJIEM U IyTeH UX PEIICHUS TTOCPEJICTBOM METO0B XUMUHU;

11) DSKOJOTMYECKOTO  MBIIIJICHUS, YMEHHS PYKOBOJACTBOBAThCS UM B

MMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTHUKE.

MeTanpeaMeTHblie pe3yJbTaThl

B cocraBe MeTanmpeaMeTHBIX  pe3yJIbTAaTOB  BBIACIAIOT  3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHITUI, TUTOTe3a, (DAKT, CHCTEMa, MPOIECC, SKCIEPHUMEHT W Jp.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHWU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM
HAayYHOW KapTHMHE MHpa, M YHUBEpCAJIbHbIC yUeOHbIC NEeWCTBHS (ITO3HABATCIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIJAHUPOBAHHWIO W OCYIICCTBICHUIO YYCOHOMH
NEeSATeTLHOCTH.

MeTtanpenMeTHbIe Pe3yIbTaThl OCBOCHUSI 00pa30BaTEILHON TPOTrPAMMBI 10 XUMHUHU
OTpaXkalOT OBJIAJICHUEC YHUBEPCAIbHBIMHU TO3HABATEIBHBIMH JACHCTBUSAMHU, B TOM
YuUCIe:

ba3oBbIMH JIOrHYeCKUMHU HeﬁCTBHﬂMH
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1) ymeHueM HCHONB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOEHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTAHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHATUSIMH), HUCIOIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTIACIBHBIX (PAKTOB M SIBJICHUH; BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALUA XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HU3YUYCHUS;
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, I€IYKTUBHbIC, 10 AHAJIIOTUN);
JienaTh BBIBOJIBI M 3aKITFOUCHUS;
2) yMeHUEeM TMPUMEHATh B TMpolecCe IMO3HAHUs TNOHATUA (TIPEAMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTIU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh NIMPOKO MIPUMEHSIEMbIE B XUMUU MOJICIIbHbBIE TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XUMHu4eckas ¢Gopmylia U YpaBHEHHUE
XUMHUYECKON peakiuu — MPH PEIICHUH Y4eOHO-TT03HABATENIbHBIX 33]1a4; ¢ YUETOM
ATUX MOJEIBHBIX IPEACTABICHUI BBISABIATh M XapaKTEPU30BATh CYIIECTBEHHbBIC
NPU3HAKU U3YYAaE€MbIX OOBEKTOB — XUMHUUYECKHUX BEIIECTB U XUMHUYECKHUX
peakivii; BBISBIATH OOIIUME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIE CBS3U U
MPOTUBOPEYMS B M3y4aeMbIX MPOIECCaX U SBJICHUSX; MpeasiaraTb KpUTEPUM IS
BBISIBJICHUS STUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUHI; CAMOCTOSATEIHLHO BHIOUPAThH
croco0 perieHus: yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,
BbIOMpaTh HauOosee MNOAXOAAUMNA € Y4YETOM CaMOCTOSITEIBLHO BBIACICHHBIX
KPUTEPUEB);
Ba3oBbIME HcC/I€10BATEIBCKUMMY J1€HiCTBUSIMU
3) yMEHHEM HCIMOJb30BaTh IMOCTABJICHHBIC BOMPOCHl B KAue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;
4) mnpuoOpeTeHue OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEIACHUIO
YYCHHUYECKUX OJKCIIEPUMEHTOB: YMEHHE HaOM0maTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yJibTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/JIbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET

O MpojieaHHoM padboTe;
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PaboToii ¢ unopmanuei
5) yMeHHWeM BBIOMpPATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs JHUTEpaTypa XUMHUYECKOTO COJCpP)KaHUS, CIPAaBOYHBIC
nocoOusi, pecypcsl MHTepHeTa); KpPUTUYECKH OIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;
6) yMEHHEM TPUMEHSITh PA3IUYHBIC METOIBI M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y49eOHBIX W TIO3HABATEIBHBIX 3a7a4 OMPEISIEHHOTO THIIA; TPHOOPETCHHUE OMBITA B
00JaCTH  WCTOJBL30BaHUS  MHGOPMAINMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHUE KyJIb TYypOH AaKTUBHOTO WCIIOJIb30BAHUS PA3IUYHBIX TMOUCKOBBIX
CHUCTEM; CaMOCTOSITEIPHO BBIOMpATh ONTUMAJIBHYIO (OpMy TIpEICTaBICHUS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, IpyruMu opmamu rpad@uku 1 ©X KOMOWHAIIUSIMU;
7) yYMEHHEM WUCIOJIb30BaTh M AaHAJIM3UPOBATh B IIpolecce Y4YeOHOW U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHHUE OKPYKAIOIICH IPUPOTHOM
CpeIibl;
YHuBepcajibHBIMU KOMMYHUKATHBHBIMU /1€l CTBUSIMH
8) yMeHreM 3a7aBaTh BOIIPOCH (B X0JI€ JUANOTa W/WIA JTUCKYCCHHU) TI0 CYIIECTBY
oOcyxmaemMol TeMbl, (OPMYyIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHCHUS TTPEIOKEHHON 3a1a49H;
9) nmpuoOpeTeHre OmbITa MPE3CHTAIMN PE3yJbTATOB BBITIOJHEHUS XHUMHYECKOTO
sKcTIepuMeHTa (71a00paTOPHOro OMbBITA, JA00PATOPHOI pabOTHI MO HCCIICIOBAHHIO
CBOMCTB BEIIECTB, Y4COHOTO MIPOCKTA);
10) 3amHTEpECOBAaHHOCTh B COBMECTHOM CO CBEpPCTHMKAMHU ITO3HABAaTEILHOW U
WCCJIEIOBATENILCKONW JIEATETbHOCTH TIPH PEIIEHWH BO3HHUKAIOMIUX MPoOJIeM Ha
OCHOBE y4€Ta OOILIMX MHTEPECOB M COTJIAacOBaHUS MO3ULUNA (00CyXkAeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIE IITYpPMBI», KOOPJAHMHAIMS COBMECTHBIX JIEHCTBUIA,

OTpeJIeIeHNE KPUTEPUEB 10 OLICHKE Ka4eCTBA BBIIIOJIHEHHOW pabOoThI U JIp.);
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YHuBepcaJlbHBIMHU PeryJsiTHBHBIMU 1eiiCTBUSIMH
11) ymeHueM caMOCTOSITENIBHO ONpPENESATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJIATh, KOHTPOJIUPOBATH U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUUA TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX;
OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATa 3asIBJICHHOW LIEIIN;
12) yMeHHeM HCNOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, IpEJIaracMble B

YCJIOBUHM 33/IaHUM.

IIpeaMeTHbIe pe3yabTaThl

9 KIIACC

1) packpbiBaTh CMBICI OCHOBHBIX XMMHMYECKHUX MOHATUN: XMMHUYECKHH 3JIEMEHT,
aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCIICHMS, XHMHYECKas
peakiusl, XMMUYECKas CBS3b, TEIJIOBOU 3(PPEKT peakinu, MoJib, MOJISIPHBIA 00BEM,
pacTBOp; DJIEKTPOJIMUTHI, HEDJIEKTPOJMUTHI, JJIEKTPOJUTHYECKAs JTUCCOLMALNSA,
peakuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMUYECKOe paBHOBECUE, OOpaTUMBbIE U
HEeoOpaTUMBbIE peakuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHbBIE peakiuu,
OKHUCJIUTENIb, BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPOIHMS,
aM(OTepHOCTb, XHWMHYECKasl CBsI3b (KOBaJEHTHAasl, WOHHAs, MeETaJuInuecKas),
KpUCTaJUIMUECKasi pelérka, Koppo3us METAIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOU
peakiuu, npeaenbHo nonyctuMmas konuentpauus (I1IJIK) Bemectsa;

2) WIUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX MOHATUM (cM. 1. 1) u
MPUMEHSITH 3TU NOHATHS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

3) MCnosb30BaTh XUMHUUECKYIO CUMBOJIUKY JJISi COCTAaBJICHUSI (DOPMYJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

4) omnpenensaTh BaJE€HTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKHX 3JIEMEHTOB B

COCAMHCHUAX PA3JIMYHOTO COCTaBa, MPHUHAMIC)KHOCTb BCIICCTB K OHpCJICJ'IéHHOMy
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KJIACCy COENMHEHWH 10 ¢dopMysnaM; BHJI XUMHYECKOW CBSI3M (KOBaJEHTHas,
WOHHAs, METAJUIMYECKasl)) B HEOPraHUYECKUX COCIAMHEHUSX; 3aps]l MOHa IO
XUMHUYECKON (hopMmyJsie; XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEIIECTBA;
5) packpeiBaTh cMbica Ilepuoamueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHWMAHME: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ileprogudeckoil CHCTEMBl XUMUYECKUX SJIEMEHTOB: pPa3IMyaTh MOHSTHS
«rinaBHas noArpynmna (A-rpymnmna)» u «rmodounas noarpynna (b-rpymnmna)y, mansie u
OoJIbIlIME€  TIEPUOJABI, COOTHOCHUTh OOO3HAUEHHS, KOTOphIE HMEITCS B
MEePUOANYECKON TabJIUIle, ¢ YHMCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsij sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacrpeielieHue UX Mo 3JEKTPOHHBIM CJI0sIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COCJAMHEHUN B MpE/esiax MaJbIX IIEPUOJOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;
6) iIaccuuIMpPoOBaTh XUMHUYECKHE DJIEMEHThI; HEOPraHWYECKUE BEIIECTBA;
XUMUYECKUE Peaknu (110 YHCIIY U COCTaBY YYACTBYIOIIMX B PEAKIIUH BELIECTB, 11O
TEeIIOBOMY 3(dQeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHX
AJIEMEHTOB);
7) xapaKTepu30BaTh (OMKCHIBATh) OOIIHE U CrIeU(PUISCKUEe XUMUYECKIE CBOMCTBA
MPOCTBIX M CJOXHBIX  BENIECTB, TMOJTBEpKJas OMNHCAHUE MpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;
8) COCTaBJIATh YPABHEHUS DJICKTPOJUTAUECKON AUCCOIMAIIMN KUCIIOT, EI0UYeH U
COJICH; TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIIMii HOHHOTO 0OMEHA; ypaBHEHUS
peakiui, MOATBEPKIAIOIINX CYUIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;
9) packpbiBaThb  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIIni;
10) mporHo3upoBaTh CBOMCTBa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,

BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;
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11) BBIMHCIATH OTHOCHTEIHHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa Mo (OopMysie COCAMHEHHS; MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PacTBOPE; MPOBOJUTH PACUETHI 10 YPABHCHHIO XHMHYCCKOU
peakiuu;
12) cnemoBaTh IMpaBHIaM IOJb30BAHHMS XMMHUYECKOH IMOCYAOW M J1a0OpaTOPHBIM
o0opya0BaHUEM, a TaK)KE MPaBUJIaM OOPAICHHUs C BEIISCTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMUA 110 BBINIOJTHCHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB TIO
MOJIYYCHUIO U COOMPaHUIO ra3000pa3HBIX BEIICCTB (aAMMHAKa U YTIICKUCIIOTO ra3a);
13) mpOBOIUTH PEAKIIMH, MOATBEPIKIAAIOIINE KAYSCTBEHHBIN COCTaB pPa3IUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUAOPOMHUI-, HOIUA-, KapOOHAT-,
dbocdar-, cwmmkar-, cynbhar-, THAPOKCUI-UOHBI, KaTHOHBl aMMOHHUS U HOHBI
W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIMNE B BOJHBIX PAacTBOpPaX HEOPTAaHHMUCCKHUX
BCIIICCTB;
14) npuMeHATh OCHOBHBIC OIEPAIMH MBICTUTEIBHON JCATEILHOCTH — aHaJIu3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHNWE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CICJACTBEHHBIX CBSI3€ — i1 M3Y4YEHUS CBOWMCTB BEIIECTB M XHUMHYECKUX
pEaKInii; €CTECTBEHHO-HAYYHbIC METO/BI MTO3HAHUS — HAOJ0IeHNe, U3MEPCHHUE,

MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).

4. TemaTnyeckoe MIIAHMPOBAHUE.

(2 yaca B Hezento, Bcero 68 yacos, 4 yaca — pe3epBHOE BpeMs)

DJIEKTPOHHBIE
No Konnuec |00pa3oBaTeIbHbBI
n/ | Buna nporpaMmMHOTO MaTtepuana TBO € pecypchl
I JacoB
21 Xumus 9 kiacc
1 |BemecTBO U XMMUYECKHE PEAKIIUU OI'AOY  AIIO
«AxageMus
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lada.ru
MocKkoBcKast
OJIMMITHAJ1a
[IKOJLHUKOB

https://mos.olim

piada.ru

IloBTOpeHue n yriryOjieHue 3HAHM OCHOBHBIX

pa3jienoB Kypca 8 kiiacca

6

[Tepuonnueckuii 3akoH. [lepuoguueckas cucrema
xuMHdeckux  ajgementoB  [l. 1. Menpaeneena.
Crpoenue aTOMOB. 3aKOHOMEPHOCTH B
W3MEHCHMH CBOMCTB XHMMHYECKHX JJIEMEHTOB
MEPBBIX TPEX IMEPUOJOB, Kalus, KalbLUs U UX
COCIUHCHHI B COOTBETCTBHU C MOJOKCHUEM
AJIEMEHTOB B  TNEPUOJMYECKON  CHCTEME U
cTpoeHueM wux aroMoB. Kiaccudukauus u
HOMEHKJIaTypa HEOPraHUYECKUX BCIIIECTB
(MexxnyHapoaHas W TpUBHalbHas). XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM
KJIacCaM  HEOPTraHMYECKMX  COCIMHEHUM, HUX
TeHEeTUYeCKasi CBA3b HEOPTaHUYECKUX BEIIECTB.
CtpoeHue BelllecTBa: BUAbI XUMUUYECKOU CBSI3U U
TUTBl KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTh
CBOMCTB BEIIECTB OT UX CTPOCHHUSI.
JlemoHCTpauuu

1. Monenn KPUCTAJUTUYECKUX pEeLIETOK
HEOPraHUYECKHUX BEIIECTB.

2. KopotkonepuonHas U AJIMHHONEPHOHAS
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dopmbl [leprogndeckoil CHUCTEMBI XUMUYECKUX

anemeHToB [l. 1. MenaeneeBa

OcHOBHBIC BUAbBI ACATCIBbHOCTH o6yqa101unxca

XapakTepu3oBaTb XHUMHUYECKHE HJIEMEHTBHI NEPBBIX TPEX MEPUOAOB, Kalausi H
KaJbLUs M0 UX MOJ0XKEeHUIO B [lepuoanueckoi cucreme 1. . Menneneena.
KnaccudummpoBats 1 Ha3pIBaTh HEOPTAHMYECKUE BEIECTBA N3YUCHHBIX KJIACCOB.
OnuceiBaTh O0IME XUMHYECKHE CBOMCTBAa BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAaTh CBOMCTBA MPUMEpPAMU MOJICKYJISIPHBIX YPaBHEHUNW XMMHUYECKHX
peaKUHnil.

OnpenensaTe BUJ XUMHYECKOM CBSI3U M THUI KPUCTAUIMYECKOW PEIIETKU
BEIIISCTRA.

[Iporao3upoBath CBOMCTBA BENIECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpauBaTh pa3BEPHYTHIC IMMCBMEHHBIE M YCTHBIE OTBETHI C OMNOPOM Ha
nH(pOpMaIUIO U3 YU4eOHUKA U CIIPABOYHBIX MATEPHUAIIOB, TPAMOTHO UCIIOJIb30BaTh
V3YUYCHHBIN MTOHITUWHBIN allapar Kypca XuMHUH.

Hcnonb3oBaTh TpU  BBIMOJHEHUM YYEOHBIX 3aJlaHMi U B TpoIllecce
HCCIICIOBATECILCKOM JIEATEIILHOCTH HAYYHO-TIOMYJIAPHYIO JUTEPATYPY

XUMHYECKOTO COIEpKaHUs, CIIPAaBOYHbIE MaTepuaibl, pecypchl IHTEpHETA

Tema 1. OcHOBHBIE  3aKOHOMEPHOCTH |/

XHUMHYECKHUX peaKkuui

Knaccudukanms  XuMHUYECKHX  peakuuid 1o
pa3IMYHBIM TpHU3HAKaM (M0 YHUCIYy M COCTaBy
VYACTBYIOIIMX B  PEAKUUH  BEIIECTB, IO
TEIVIOBOMY 3(P(eKTy, MO H3MEHEHHIO CTEIeHe
OKHCJICHHUSI ~ XUMHUYECKUX  DJIEMEHTOB,  TIO
00OpaTUMOCTH, MO yYaCTHUIO KaTajau3aropa). IK30-
U DHJIOTEPMHUYECKUE PEAKINU, TEPMOXUMUUYECKUE

ypaBHeHUs. [loHATHE O CKOPOCTHM XHUMHUYECKOU
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peakiuu.  IloHsiTME O  TOMOI€HHBIX U
reTepOreHHbIX peakimsix. [Tonsitue 00
oOpaTUMBIX W  HEOOpPATUMBIX  XUMHUYECKUX
peakuusx. [ToHsATHE O XMMHUYECKOM PAaBHOBECHH.
®dakTopbl, BIUAIONIME HA CKOPOCTh XUMHUYECKOMN
PEaKIUU U MOJ0KEHUE XUMUUYECKOTO PAaBHOBECHSI.
OKHCIUTETHEHO-BOCCTAHOBUTEIILHBIE peaKkiuu
(2JIEKTPOHHBIH OanaHc OKHCJIUTEIIBHO-
BOCCTaHOBHTEIBHOM PEAKIIHH).

JlemoHCTpauuu

1. 3aBUCHUMOCTDh CKOPOCTH XHMHUYECKON PEaKIUU
OT Pa3NUYHBIX (PAKTOPOB.

2. BozgeiicTBue KaTanu3aTopa Ha CKOPOCTb
XAMHUYECKOU pEeaKInu.

3. Ilpumepsl HeoOpaTUMBIX U  OOPATUMBIX
peaKuui.

4. CMmellleHUE pPaBHOBECHUS XUMHUUYECKON pEaKINM.
Brruncienns — xonnuecTBa BelecTBa, 00bEMa u
MacChl peareHTOB WJIM MPOJYKTOB MO YpPaBHEHUSIM

XAMUYECKUX PEAKIINI

OcHOBHBIE BUObBI ACATCIBbHOCTH o6yqa}0m1/1xc;1

PackpbiBaTh CMBICT HW3y4aeMbIX IMOHSITHA W TPUMEHATh OTH MOHSATUS TIPU
ONMCAHUY CBOMCTB BEILLIECTB U UX MPEBPALICHUM.

KinaccudunmpoBaTh XuMUUYeCKHE PEAKIIMK IO Pa3IMYHBIM IMPU3HAKAM.
YcraHaBnuBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIMU OT Pa3JIMYHBIX
¢bakTopoB.

[IporHo3upoBath BO3MOKHOCTHM TMPOTEKAHUS XUMHUYECKHUX NPEBpAIICHUN B
PAa3INYHBIX YCIOBUSX.

OnpenensaTh OKUCIUTENb U BoccTaHOBUTENL B OBP.
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CocTaBisTh IEKTPOHHBIN OallaHC PEaKIIUU.

[Ipon3BOANTE BEIYUCICHUS 110 XUMUYECKUM YPaBHEHHUSIM.

BricTpanBaTh pa3BEPHYThIE NUCBMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpMaIUIO U3 yueOHUKA U CIIPABOYHBIX MaTepHUaioB, TPaMOTHO MCIOJIb30BaTh
V3YYEHHBIN MMOHATUMNHBIN arrapaTr Kypca XUMHUH.

Hcnonb30oBaTh TpU  BBIMOJHEHWM YYEOHBIX 3aJlaHMi U B IpoIlecce
UCCIIEN0BATENbCKOMN NEATEIIbHOCTH Hay4YHO-TIOMYJISIPHYIO JUTEPaATypy

XUMHUYECKOTO COAEPKaHMUs, CIIPABOYHbIE MaTepUaIIbl, pecypcbl UHTEpHETA

Tema 2. DuekTpojuTHYeCcKasi aUccolUanms. |8

XuMHYeCcKHe peakui B pacTBopax

Teopust ~ 3JIEKTPOJUTUYECKON  JTUCCOLUALINH.
DJIEKTPOJIUTBl W HEIJIEKTPOJuThl. KaTuoHsl,
aHUOHBI. MeXaHM3M JHUCCOIMAlMA BEIIECTB C
pa3IMYHBIMM ~ BUJIAaMH  XUMHUYECKOM  CBS3HU.
Crenenp naucconmanuu. CuibHbIE U clla0ble
ANEKTPONUTHL.  Peakium  HOHHOro  OoOMEHa,
yCJIOBUSI WX TpoTekaHusl. VoOHHBIE ypaBHEHHS
peakuuii. XUMHYECKHE€  CBOMCTBA  KMCIIOT,
OCHOBAaHUM W COJIEH B CBETE MPEJCTaBICHUIN 00
ANEKTPOIUTUUECKON JTVCCOLMALINH. Cpena
pactBopa. IloHATHE O THUAPOIU3E  COJIEH.
KauecTBeHHbBIC peaKIliy Ha KATUOHBI U aHUOHBI.
JlemoHCTpauuu

DJIeKTpUIecKast MIPOBOJIUMOCTh pacTBOpOB
BCILIECTB; JBWIXKEHHE HOHOB B DJIEKTPUUYECKOM
noie. ONbIThl, WUIIOCTPUPYIOLIUE TPU3HAKU
MPOTEKAaHHUS Peaklrii MOHHOTO oOMeHa. OTBITHI
M0 OMNPENENICHUI0 Cpelbl B pPacTBOpax CoJieH

(xmopuna HaTpus, KapOOHaTa HATPHs, XJIOpHAA
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IIUHKA).

JlabopaTopHble M NpakTHYeCKHUe  pabdOoThI
JlaGopaTopHbIit onbIT: Peaknuy MOHHOTO oOMeHa
B pacTBOpax JIEKTPOJUTOB: cyibdara Meau(ll) u
m€noyn, kapOoHaTa HATPUS U COJITHOM KHCIIOTHI,
peakiusi HEeUTpanu3aluu MEXIy THUIAPOKCHUIOM
KaJIus U COJITHOM KUCIIOTOM.

[Ipaktnueckass  pabora: Ne 1. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a]1a4 110 TEME.
Brruncnenus

— II0 YPaBHCHUAM XHUMHYCCKUX peaKHI/Iﬁ

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

PackpbiBaTh CMBICI HM3y4aeMbIX IIOHATHUM, a TaKXe CMBICI TEOpUHU
AJIEKTPOJIMTUYECKON AUCCOLNAIMH.

OOBICHATH TPUYUHBI JIEKTPOIIPOBOTHOCTH BOJIHBIX PACTBOPOB.

CocCTaBlSITh YpaBHEHHSI JTUCCOIMALIMM KHUCIIOT, IIECJIOYEH M COJICH, TOJIHBIE U
COKpaIIEHHbIC MOHHBIE YPABHEHUSI XUMUYECKUX PEAKIIUi HOHHOTO OOMEHa.
[lmanupoBath M OCYLIECTBJIATH HA IMPAKTUKE XUMUYECKHE 3SKCIEPUMEHTHI,
MPOBOAUTEL HAOIIOICHHUSI, JIeJIaTh BBIBOJBI 10 pe3ysibTaTaM dKCIIEPUMEHTA.
CrnenoBaTh mpaBuiiaM 0e30IMacHON paboOTHI B JIAOOPATOPUH TIPHU KCIIOJIH30BAHUN
XUMUYECKOUN MOCyAbl U 000PYI0BaHUA.

[Tpon3BOIUTH BBIYUCICHUS 110 XUMUYECKUM YPABHEHUSIM.

BricTpauBaTh pa3BEPHYThIE NUCBMEHHBIE W YCTHBIE OTBETHI C ONOPOW Ha
uH(popMaIio U3 ydeOHUKA U CIIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCIIOJIb30BaTh
V3YUYECHHBIN ITOHATUHHBINA anapar Kypca XUMHUHU.

Hcnonp30BaTh mNpuU  BBHIMOJHEHWWM YYEOHBIX 3aJaHUd W B TIPOIECCe
UCCIIEN0BATENbCKOMN NESITETbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY

XUMHYECKOTO CO/IepKaHMsl, CIPaBOYHbIE MaTEpUaibl, pecypchl MHTEpHETA

2 |HemeTa/abl U MX COeANHEHUS 27 Xumusa 9 xiacc
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MIKOJIbHHUKOB

https://vos.olimp

lada.ru
MocKoOBcCKast
oJIMMITHAJIa
[IIKOJIbHUKOB

https://mos.olim

piada.ru

Tema 3. O0mas xapakTepuCTUKa XUMHYECKHX

3jieMeHTOB VIIA-rpynmnsl. I'ajiorennst

Ob6mas XapaKTepUCTHUKA rajoreHoB.
OcoOEHHOCTH CTPOCHHSI aTOMOB ATHX JJIEMEHTOB,
XapakTepHble JUIi HUX CTENEHU OKHUCIICHUS.
Crpoenrne u (Qu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XUMHUYECKUE CBOMCTBA Ha
npuMepe xjopa (B3auMOJIEHCTBUE C METalaMu,
HEMETaJlIaMH,  IeJlo4amMHu).  XJIOPOBOIOPOI.
ConsgHas  KHCIIOTa, XHMHYECKHE  CBOMCTBA,
MOJy4YEeHUE, MIPUMEHEHHUE. KauecTBeHHbIe
p€aky Ha TaJIOTEHUI-MOHBI. [[eiicTBue XJiopa u
XJIOpOBOJIOPOJIa  HAa  OpraHM3M  4eJIOBEKa.
Baxnenmme XJopuabl M HX HAXOXKJICHHUE B
MIPUPOJIE.

JlemoHCTpanuu

BuneoMmarepuanbl: rajgoreHbl U HUX COCIUHEHUS.
OO6pasupl XJIOPUIOB.

JlaGopaTopHble W MpaKTHYECKHUE  pabOThHI

JlaGopatopHbIii omnbIT: PacriozHaBaHHWE XJIOPHI-



https://vos.olimpiada.ru/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/
https://mos.olimpiada.ru/
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VIOHOB.

[Ipaktuueckas padota: Ne 2. [lonydenue consiHOM
KHMCJIOTBI, U3y4YeHUE €€ CBOWCTB.

Brrancnenus

— M0 YpaBHEHUSM XHMHYECKUX PEAKLIHM, €Clu
OJIUH U3 PEarceHTOB JaH B U30BITKE;

— 00BEMOB Ta30B MO YPaBHEHHUIO PEAKIMU Ha

OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHI Ta30B

OcHOBHBIE BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB HEMETANIOB U HX
COEAMHEHNH B MPEIENIax MaJIbIX MIEPUOJOB U INIaBHBIX noarpynn llepuonnueckon
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB C YYETOM CTPOCHHS UX ATOMOB.
XapakTepu3oBaTth (U3MUECKHE W XHUMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB
raJIOr€HOB (Ha MPHUMEPE XJIOpA) U CIOXKHBIX BELIECTB (XJIOPOBOAOPOJIA, XJIOpUIA
HaTpusl), CIOCOOBI MX MOJYUYEHUs, IPUMEHEHUE U 3HAYEHHUE B IPUPOJIC U KUZHU
YEJI0BEKA.

OnpenensaTs raJoreHua-uoHbI B pacTBOpE.

IInaHnpoBaTh M OCYLIECTBJIATh HA IPAKTUKE XHUMHUYECKHE DKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHUS, 1€NIaTh BEIBOABI IO pe3yibTaTaM 3KCIIEPUMEHTA.
CrnenoBaTh mpaBuiiaM 0e30MacHON pabOTHI B JIAOOPATOPHUM TIPHU UCIOJIb30BAaHUU
XUMHUYECKOH MOCY Ibl U 000PYAOBAHUS.

BricTpanBaTh pa3BEpHYTHIE IMCBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
UHpOpMaIUIO U3 Y4eOHUKA U CIPABOYHBIX MaTEpUAJIOB, TPAMOTHO MCIOJIb30BaTh
V3YUYCHHBIN ITOHATUHHBIN anmapar Kypca XuMHUH.

Hcnonb3oBaTh MpuU  BBHINOJHEHUM YYEOHBIX 3aJaHUd M B Mpolecce
HCCIIEI0BATENIbCKOMN NEeATEIIBHOCTH Hay4YHO-TIONYJIIPHYIO JUTEpPaATypy

XUMHUYECKOTO COAEPkKaHMS, CIIPABOYHBIE MaTepuabl, pecypcbl MHTEpHETA

Tema 4. O0mas XapakTepuCTHKA XUMHYECKHUX [0

3jaeMeHTOB  VIA-rpynnsl. Cepa wu eé
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coeanHEeHUA

OO61mast xapakTepucTuka j1eMeHToB VIA-rpynmsbi.
Oco0OEHHOCTH CTPOEHHUS aTOMOB ATHX 3JIEMEHTOB,
XapakTepHbIe JIsi HUX CTENEHU OKHUCIICHUS.
Crpoenne u (uU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOpOAAa U CEpPbl. AJUIOTPOIHBIE
MOAU(PUKALIUKA KUCTOpoAa U cepbl. XUMHUYECKUE
cBoiictBa  ceppl.  CepoBOIOpOJ,  CTPOEHUE,
dbuznyecke u XUMUYECKUE CBOMCTBA. OKCHUIBI
Cepbl KaK NPEACTAaBUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kucnora, ¢GU3UYECKHE | XUMUYECKHUE
cBoiicTBa (OOIIME Kak TMpeACTaBUTENs Kiacca
KHUCJIOT U crienuuueckue), IIPUMEHEHHUE.
XUMUYECKUE PpEAKUUH, JIeKAIMe B OCHOBE
MPOMBIIIUNICHHOTO Croco0a TOJy4YeHUs CEepHOM
KUCJIOTBI. AmmapaThl U TPOTEKAOUIUE B HUX
MPOIIECChl  (Ha MpUMepe MPOU3BOJICTBA CEPHOM
KUCJOTHI). COoJIn CEPHOM KHUCIIOThI, KAUECTBEHHAs
peakius Ha cyab(daT-uon. HaxoxxaeHue cepol u eé
COEIMHECHUN B IIPUPOLE. XUMHUYECKOE
3arpsI3HEHUE OKPYKAIOIIEH CPEIBI COCTUHEHUSIMU
cephl (KUCIOTHBIE JOXK/IU, 3arPsI3HEHUE BO3AyXa U
BOJOEMOB), CHOCOOBI €ro  MPeAOTBPAIICHUS.
JlemoHCTpanuu

Komnekiuun  (Buageomarepuanibl): cepa U e€

COCIMHEHUS. OOyrnuBaHue  caxapa  MOJ
JNEUCTBUEM KOHIIEHTPUPOBAHHOMU CEepHOH
KHUCJIOTHI.

JlaGopaTopHble M TNpPaKTHYECKHUE  pabOThI
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JlaGoparopubie omnbITel: OOHapyXeHHE cyibdart-
HOHOB. BzamMojelicTBue pa30aBiIeHHON CEpHOM
KHUCJIOTBI C IUHKOM.

Brrancnenus

— II0 YPAaBHEHUSIM XUMHYECKUX PEAKIIU;

— MacCOBOM JIOJIM BBIXOJa TPOIYKTA PEAKIIUU

OCHOBHBIC BUABI ACATCIIBHOCTH 06yt1a101111/1xc;1

OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB 371€MEHTOB VIA-
IPYIIIBI U UX COEAUHEHUN C YYETOM CTPOECHUS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKUE U XMMHUYECKHE CBOMCTBA IPOCTOrO BEIIECTBA
ceppl U €€ COeQUHEHHH (CepoBOJOPOJA, OKCHUJIOB CEpPbI, CEPHOM KHUCIOTHI,
cynb(daroB), crocoObl MX MOJy4YEHHUs, MPUMEHEHUE W 3HAYEHUE B MPUPOJE U
JKU3HU YEJI0BEKA.

Onpenenars Hanu4Ke cyiab(haT-uOHOB B paCTBOPE.

OOBACHATH CYIIHOCTh SKOJIOTMUECKHUX MpOOJIeM, CBSI3aHHBIX C IepepadOTKON
COEIMHEHNN CEPBI.

[InaHnpoBaTh M OCYIIECTBISATh HA IMPAKTUKE XHWMHUYECKHE DSKCIIEPUMEHTHI,
IPOBOAUTH HAOJIOIEHUS, JIeJaTh BHIBOBI 1O PE3yJIbTaTaM SKCIIEPUMEHTA.
CrnenoBaTh npaBuiam 0e30macHOi paboThl B 1a0OpaTOpUU MPU HCHOJIb30BAHUU
XUMHUYECKOH MOCY bl U 000PYAOBAHUS.

IIpon3BOAUTE BEIYUCIIEHUS 110 XUMUYECKUM YPABHEHUSM.

Hcnonb3oBaTh Mpu  BBINOJHEHUH YYEOHBIX 3aJaHUN TEKCThl Y4YEOHMKA,
cupaBouHble MaTepuasbl (Ilepuognyeckyro cuUCTEMy XHMHUYECKHX 3JIEMEHTOB
1. 1. MenneneeBa, TabauIly paCTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEH B BOJIE,
ANEKTPOXUMUYECKUN PsiJ HAPSHKEHU METAJIIIOB).

Hcnonp3oBaTh MpH  BBHIMOJIHEHUHM Y4E€OHBIX 3aJaHUil W B Ipolecce
UCCIIEN0BATENbCKOMN NEATEIIbHOCTH Hay4YHO-TIOIYJISIPHYO JUTEpPaATypy

XUMHYECKOTO CO/IepKaHMsl, CIpaBOYHbIE MaTepHuabl, pecypcsl UHTepHeTa

Tema 5. O0mas XapakTepuCTHKA XUMHYECKHUX |8
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3JieMeHTOB VA-rpynmnsl. A3or, ¢ocdop u Hx

coeTMHEeHHUS

OO1ast XxapakTEpUCTUKA 3JIEMEHTOB VA-Tpymibl.
Oco0eHHOCTH CTPOCHUS ATOMOB ATHX DJIEMEHTOB,
XapaKkTepHbIE ISl HUX CTENIEHU OKUCIEHUS. A30T,
pacmpocTpaHeHre B Tpupone, (u3NUecKue u
XUMHueckue cBoiictBa. KpyroBopor aszora B
npupone. AMMHAK, €ro  (QuU3MYECKUe U
XUMUYECKUE CBOIICTBA, MOJIyYECHHE u
npuMmeHenue. Coau aMMOHMS, UX (u3HUecKue
U XUMHUYECKUE CBOICTBA, MIPUMEHEHUE.
KauecTBeHHast peakuus Ha HMOHBI aMMOHMSL.
A3oTHas KucnoTa, €€ (PU3nUecKre U XUMUYECKHUE
cBoMcTBa (OOIIME Kak TMpeICTaBUTENs Kiacca
KucaoT u crneuuduyeckue). Mcnonb3oBaHue
HUTPAaTOB W COJIeH AaMMOHHMSI B KadecTBE
MHHEPaJIbHBIX YAOOpEHHUIA. XHUMHYECKOE
3arpsi3HEHUE OKPYXKAIOILIEH Cpelbl COETMHEHUSIMU
a3oTa (KUCIOTHBIC JTOXKIH, 3arpsI3HEHUE BO3AYXa,
nouBbl U BOAOEMOB). Docdop, amIOTPONHBIE
Moaudukauun  dochopa,  pusmyeckue u
xumuueckue cBoictBa. Oxcupn docdopa(V) u
dbocdhopHas kuciora, GU3NUESCKUE U XUMHYCCKUE
CBOMCTBa, NoJiyueHue. KauecTBeHHast peakuus Ha
docdar-uonsl. HcnmonwszoBanue ¢dochaTtoB B
KayecTBE MUHEPAJIbHBIX y10OpeHuil. 3arps3HeHne
IPUPOIAHBIX BOJOEMOB dbocdaramu.
JlemoHCcTpaunu

Komnexkuuu:  dochop u  ux  coeauHEHUs.
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B3anmonencTBue KOHUEHTPUPOBAHHOM Aa30THOM
KHCJIOTBI C MEJBIO.

JlaGopaTtopHble W MpakTUYeCKue  pabOThI
JIabopaTopHbIE OIBITHI:

1. B3zauMoaencTBre coeil aMMOHMS C IIETOYBIO.
2. OsHakomjieHME C oOpa3lamMu a30THBIX U
dbochopHBIX yI100peHMIA.

[Ipaktnueckass pabora: Ne 3. Ilomyuenue
aMMHMAKa, U3y4YECHHE €TO CBOKCTB.

Brruncnenus

— II0 YPaBHCHUAM XHUMHYCCKUX peaKHI/Iﬁ

OcHOBHBIC BUBI ACATCIBHOCTH o6y11a101u14xc;l

OOBACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB 3JEMEHTOB VA-
TPYNIBI M KX COSTUHEHHUH ¢ y4€TOM CTPOEHUS UX aTOMOB.

XapakTepru3oBaTh PU3NUECKUE U XMMHUECKUE CBOWCTBA MPOCTHIX BEIIECTB a30Ta
u dochopa U UX COeIUHEHUN (aMMuaka, COJed aMMOHUS, a30THOM KHCIIOTHI,
HUTpaTOB, okcuaa pocdopa(V) u pochopHoit kucnoTel, pocharoB), cIOCOOLI UX
HOJTyYeHUs], IPUMEHEHHUE U 3HaYeHHUE B MPUPOE U KU3HU YEJIOBEKa.

Onpenenarbs HOHBI AMMOHHUS U (poc]aT-HOHBI B pacTBOpE.

OOBACHATH CYIIHOCTh SKOJOTMYECKHX MPOOJEM, CBSI3aHHBIX C HaXO0XXJIECHUEM
coeMHEHUN a30Ta u ¢ocdopa B OKpyKarolIeh cpeie.

[InanupoBaTh W OCYIIECTBISATH Ha TMPAKTUKE XHUMHUYECKHE OJKCIEPUMEHTHI,
IPOBOAUTH HAOJIOIEHUS, JIeJaTh BBIBO/BI 10 PE3yJIbTaTaM SKCIIEPUMEHTA.
CrnenoBaTh npaBujaM 0e€30MacHON pabOThI B J1A0OPATOPUM MPHU MCIOJIb30BAHUN
XUMHYECKOH MOCY bl B 000PYIOBaHMS.

[Tpon3BOAUTE BBIYUCICHUS [0 XUMUYECKIUM YPABHEHHSIM.

Hcnonb30BaTh TMpH  BBHIMOJIHEHWH YYEOHBIX 3aJaHUNl TEKCThI y4eOHHKa,
CIpaBOYHbIE MaTepuajbl (MEPHUOJUYECKYIO CHCTEMY XHUMHUYECKHX 3JIEMEHTOB

. . Menneneesa, Tabauily paCTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJIEH B BOJIE,
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ANEKTPOXUMUYECKUN P HANPSIKEHU METAJIOB).
Hcnonp30BaTh MpH  BBINOJIHEHWHM Y4E€OHBIX 3aJaHUil W B Ipoliecce
UCCIIEN0BATEIBCKOU NEeATEIbHOCTH Hay4YHO-TIOMYJIIPHYIO JUTEpPaATypy

XUMHYCCKOT'O COACPIKAHNA, CIIPABOYHBIC MAaTCPHAJIbl, pCCYPChI HHTepHeTa

Tema 6. O0mas xapakTepuCTHKA XUMHYECKHUX |9
3jieMeHTOB IVA-rpynnsl. Yriepoa v KpeMHUi

H UX COCINMHCHUSA

VYrnepon, AJIOTPOITHBIE MOAU(pUKALINH,
pacrpocTpaHeHue B HOpupojae, (Quznueckue u
XUMHYeCKHe cBorcTBa. Aacopouus. Kpyrosopot
yraepojga B npupone. Okcuabl yriaepoja, HX
bu3MYecKue W XMMHUYECKHE  CBOWCTBA, WX
JIEUCTBUE HAa )KMBBIE OPraHU3MbI, IOJyYEHHUE
U IPUMEHEHUE.  DKOJIOTUYECKHE  TPOOJIEMBI,
cBs3aHHBIE ¢ okcuaoM yriaepona(IV); rumoresa
TI00ATBHOTO TOTEIUICHUS KJIUMaTa; MapHUKOBBIN
addexr. VYroapHas KuciaoTa U €€ COJNM, UX
bu3nUecKue U XMMHUYECKUE CBOMCTBA, MOTYyYEHUE
u mnpuMmeHeHue. KadecTBeHHas peaknus Ha
kapOoHaT-uoHbl. Mcmons3oBanue kapOOHATOB B
OBITy, MEIUIIMHE, MPOMBIIUICHHOCTH, CEIbCKOM
xo3siictBe.  [lepBoHavasibHble  TOHATHS 00
OpraHMYECKUX BEIIEeCTBAX KaK O COCTUHEHUSX
yriaepojia: OCOOEHHOCTH COCTaBa M CTPOCHUS.
[TonsiTHE O OMOJIOTMYECKH Ba)KHBIX BEHICCTBAX:
xKupax, Oenkax, yrieBojax. MarepuaibHoe
CAMHCTBO OPraHUYECKUX M HEOPTraHUYCCKUX
coenuHenuii. Kpemuuii, ero Qusnyueckue u

XUMHUYCCKHEC CBOﬁCTBa, IMMOJIYYCHHUC U IPUMCHCHUC
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B 3neKTpoHuke. COeIMHEHUS] KPEMHUS B IPUPOJIE.
O6mue npeacraBieHus: 06 okcune kpeMuusi(1V) u
KpPEMHUEBOM KHUCJIOTE. Cunmkarsl, ux
HCIIOJIb30BaHUE B ObITY, MEJIULIVHE,
MIPOMBILICHHOCTH. BakHelIlne CTpOUTENbHbIE
MaTepuaybl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
JKeIe300€TOH. [Tpo6iemsl 0e30I1acHOT0
UCIIOJB30BaHUS CTPOUTEIBHBIX MAaTEepUaJIOB B
MTOBCEHEBHOM KU3HHU.

JlemoHCTpauuu

Mopenn KpHUCTAUIMYECKUX PEMIETOK —aiaMasa,
rpadura, ™Mojekyinbl QyiiepeHa. AacopOius
PacCTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM.
[IpotuBora3. Buupeomarepuanbl:  CUIMKATHas
MPOMBIIICHHOCTb. Monenu MOJIEKYJ
OpTraHUYECKUX BEIECTB.

JlabopaTopHble W NpaKTHYECKHE  pabOThI
JlaGopartopusbIit onbiT: KauecTBeHHas peakius Ha
KapOOHAT-HUOH.

[Ipaktuueckue padorei: Ne 4. [lomydyenue

YIJICKHUCIIOTro rasa. KauecTBenHas pe€aKnuss Ha

KapOOHAT-HOH. No 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«Hemeramnby».

Breruucnenus

— M0 YpaBHEHUSM XHMHYECKHUX PEAKLHM, €CIU
OJIMH U3 PEarcHTOB JaH B BHJIE€ BOJHOTO pacTBOpa

C U3BECTHOI MacCOBOU HOJIEH

OCHOBHBIE BUJIbI ICATEIIBHOCTH O0y4arOIIUXCS
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OOBsICHATH OO0IME 3aKOHOMEPHOCTH B M3MEHEHWW CBOWCTB 3yieMEHTOB [V A-
TPYIIIBI U UX COEAUHEHUN C YYETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (PU3UUECKHE U XUMHUUYECKHE CBOMCTBAa IPOCTBHIX BEIIECTB
yriaepoJa U KpEMHHUS U UX COCTUHEHUHN (OKCHJIOB YIiiepoja, yroJdbHOW KUCIOTHI,
KapOOHATOB, OKCHJIa KPEMHUS, KDEMHUEBOU KUCJIOTHI, CUIMKATOB), CIOCOOBI MX
MOJIy4E€HUSs], IPUMEHEHHUE U 3HAYEHHUE B IIPUPOJIE U KU3HH YEIOBEKA.

Omnpenenste KapOOHAT- U CUIIMKAT- HOHBI B PACTBOPE.

OOBACHATD CYIIHOCTh SKOJOTHYECKHX MPOOJEeM, CBSI3aHHBIX C HaXOXKJICHUEM
YTJIEKHUCIIOTO ra3a B OKPY’Kalollen cpese.

WtrocTpupoBaTh  B3aMMOCBSI3b  HEOPTAaHMYECKUX COEIMHEHMHM yriepoaa u
OpraHUYeCKUX BEIIECTB.

[InaHupoBaTh M OCYILIECTBISATh HA IPAKTUKE XWMHYECKHE OSKCIEPHMEHTHI,
MIPOBOJIUTH HAOIIOACHUS, 1€TIaTh BBIBOBI IO pe3yJIbTaTaM KCIIEPUMEHTA.
CrnenoBaTh npaBuiam 0e30MacHON pabOThl B J1a0OpAaTOpUU MPU HCHOJIb30BAHUH
XUMHUYECKOH MOCYIbl U 000PYAOBaHMUSL.

Hcnonbs3oBaTh MNpu BBHINOJHEHUU YYEOHBIX 3aJaHUM TEKCThl Y4YEOHMKA,
cupaBouHble MaTepuasbl (Ilepuognueckyro cuUCTEMYy XHMHUYECKHX 3JIEMEHTOB
. . MenneneeBa, TabauIly paCTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH B BOJIE,
ANEKTPOXUMUYECKUN P HANPSHKEHU METAJIOB).

Hcnonp3oBaTh MpH  BBHINOJIHEHMM Y4E€OHBIX 3aJaHuil W B Ipolecce
HCCIIE0BATENbCKOM NeSATEIbHOCTH Hay4YHO-TIOMYJISPHYIO JUTEPATYPY

XUMHYECKOTO COAEPKaHUs, CIIPABOUYHbIE MaTepUalibl, pecypcbl UHTEpHETA

16 Xumus 9 knacc
OI'AOY  AITIO
«AKaneMust

3 |MeTaJiIbl H HX COCAMHEHUS MuHOpOCBENICH

nst Poccuny

DJIEKTPOHHBIN
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Tema 7. O01IHe CBOMCTBAa METAJLJIOB

OO01mast xapakTepUCTHKAa XMMHYECKUX 3JIE€MEHTOB
— METAJUIOB HA OCHOBAHUM HX TMOJIOKCHUS B
[Tepuoauueckoii CUCTEME XUMUYECKUX
anemeHtoB . I. MeHnneneeBa W CTpOeHUA
atoMoB. CTpoeHHe MeTaUIoB. MeTtammnyeckas
CBS3b W  METAUIMYECKAas  KPUCTAJUIMYECKAast
peméTka. DIEKTPOXUMHUYECKAN Pl HANPSHKEHUN
MeTauioB. OU3NYECKHUE U XMMHUYECKUE CBOMCTBA
MetauioB.  OO6mme  cmocoObl  MONy4YeHUS
MeTtauioB. [IoHSATHE O KOpPpPO3MM METAUIOB U
OCHOBHBIE CIOCOOBI  3aIlIUThl OT KOPPO3UHU.
CmnaBel (cTanb, YyryH, JIOPATIOMUHUN, OpOH3a),
UX TPUMEHEHUE B OBITY W MPOMBIIUICHHOCTH.
JlemoHCTpanuu

OznakomisieHne ¢ oOpa3naMu METaIOB |
CIUIaBOB, UX (PU3MUECKUMHU CBOMCTBaMHU. Mojaenu
KPUCTALNTUYECKUX pEeLETOK METaJIOB.
Buneomarepuansl: KOppo3usi METAIIOB.
JlaGopaTopHble W MpaKTHYECKHUE  pabOThHI
JlaGopatopubie  ombIThl:  O3HaKOMJICHHE  C
oOpa3liaMyd CIUIaBOB METAJJIOB. 3aBUCHUMOCTD
CKOPOCTH pE€aklUu MeTajula C KHUCJIOTOW OT
MPUPOIBI METAILIA.

Brruucnenust

— IO YPAaBHCHUAM XHUMHUYCCKUX peaKquI, €CJIn
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OIWH U3 PCArCHTOB COJACPKUT IIPUMECHU

OCHOBHBIC BUJBI ACATCIbHOCTH O6yanOHIHXCH

PackppiBaTh CMBICII HM3y4aeMbIX NOHSATUM W IPUMEHATH 3TH TOHATUSA IpU
ONMCAaHUH CBOMCTB BEIIECTB U UX IPEBPALLICHUMN.

OOBACHATH 00IIKE 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB 3JIE€MEHTOB-METal-
JIOB Y X COEIMHEHUN C YYETOM CTPOEHHUSI UX ATOMOB.

XapakTepru3oBaTh CTPOEHUE METAIJIOB, 0OIME (U3NYECKUE U XMMHYECKHE
CBOMCTBA METAJUIOB.

XapakTepu3oBaTh 00IIHE CIIOCOOBI MOJYYEHHS] METAILIOB.

CnenoBath npaBuiiaM 0e30macHOM paboThl B Ja0OpaTOpUu MPHU HCHOJIb30BaHUU
XUMUYECKON MOCYAbl 1 000PYI0BaHUS.

[Ipon3BOAUTE BEIYMCIEHUS 110 XUMUYECKUM YPaBHEHHUSIM.

Hcnonp30BaTh MpU  BBHINOJIHEHMM Y4YEOHBIX 3aJlaHUM TEKCThl Yy4eOHHKa,
cupaBouHble MaTepuasibl (Ilepuognyeckyro CuUCTEMYy XHMMHYECKHX 3JIEMEHTOB
. Y. MenneneeBa, TabIuIly paCTBOPUMOCTH KUCJIOT, OCHOBAHMI U COJIEH B BOJIE,
ANEKTPOXUMUYECKUN P HAPSHKEHU METAJIOB).

Hcnonbs3oBaTh MpuU  BBHINOJHEHUWHM YYEOHBIX 3aJaHMM W B Ipolecce
UCCIIEN0BATEIBCKON NEeATEIIbHOCTH Hay4YHO-TIOITYJISIPHYIO JUTEPATYPY

XUMHYECKOTO COAEPKaHUs, CIIPABOUYHbIE MaTepUalibl, pecypcbl MHTEpHETA

Tema 8. BaxHeiimme ™Meraqabl M uXx |12

coeTMHEHUSs
[Ilenoynslie METAaJLJIbI. [Tonoxenue B
[Tepuoanueckoit CHUCTEME XUMHYECKHUX

sanemeHToB [l. 1. MeHneneeBa, cTpoeHUE aTOMOB.
Haxoxnenne B npupome. @Pusuueckue u
XUMHUYECKHE CBOWCTBA (HA MpUMEpEe HaTpUs M
Kanus). OKCUabl U TUAPOKCHUIBI HATPUS U KaJus.

HpI/IMCHeHI/IC ICJIOYHBIX MECTaJIJIOB u nx
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coenuHeHui.  IllemoyHo3eMenbHBIE  METaJLIbI
MariMii WM  KaJdblIMH, CTPOECHHE  AaTOMOB.
[Tomoxenne B  Ilepmogumueckon  cucreme
xumMudeckux ajaemeHTtoB  J[. 1. Menpaeneesa.
Haxoxnenue B  npupone. Dusnyueckue H
XUMHYECKHE CBOMCTBA. BakHenmmue coequHEHUA
KaJIbIUsl (OKCHUJ, THAPOKCHUI, coJin). JXKECTKOCTh
BOABI U CIOCOOBI €€ yCTpaHEHHUs. AJIIOMUHUU.
[Tomoxenne B  Ilepmogmueckon  cucTeme
xumudeckux anemeHTtoB  JI. 1. MeHaeneesa,
cTpoeHue aroma. HaxoxaeHne B nOpupoje.
duznyeckue u XUMHYECKHUE CBOMCTBA.
AMdoTepHbIE CBONCTBA OKCHUJA W THUIAPOKCHUIA.
Keneso. Ilonoxenne B Ileprnonnueckoit cucreme
xuMu4eckux  anemeHToB . 1. Menaeneena,
cTpoeHne aroma. HaxoxaeHne B nOpupoje.
duznyeckue U XUMHUYECKHe cBolcTBa. OKCHIBI,
ruapokcuasl u comu kenesza(ll) wu xenmesa(Ill).
JleMoHCcTpannu

B3aumoneiictBue HaTpusi ¢ Bogou. OkpanimBaHue
MJIAMEHN MOHAMM HATpus U Kanus. OKpalivBaHue
IUITaMEHU HWOHaMHM KaJlibliusg. B3aumojaeicTBue
OKCcHJA KalpluMs € BOJLOM. Buueomarepualsl:
TOPEHUE KeJie3a B KUCIOPOJE U XJIOPE.
JlaGopaTopHble W MpaKTHYECKHUE  pabOThHI
JlaGopatopubie  ombIThl:  O3HaKOMJICHHE  C
oOpa3liaMyd  aJlOMUHUST M €r0  CILJIaBOB.
AMboTepHBIC CBOMCTBA THUIPOKCHIA ATFOMHHUS.

KauecTBeHHBIC p€akKnyn Ha HOHBI JKCJIC3a.
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[Tpaktrueckue padoter: Ne 6. JKECTKOCTH BOABI U
METO/BI eé YCTpaHEHUS. Ne 7. Pemienue
AKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «MeTtabi.
Brrancnenus

— M0 YpaBHEHUSM XHMHYECKUX PEAKLIHM, €Clu
OJIMH M3 PEarcHTOB JIaH B U30BITKE WJIH COJICPKHUT
MIPUMECH; — MACCOBOM JOJIM BBIXOJA MPOAYKTA

peaKIuu

OcHOBHBIE BUObBI ACATCIBbHOCTH o6yqa}om1/1xcsl

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOICTB 3JIEMEHTOB-METAJIOB
B IPYIIAx U UX COEAMHEHHI C Y4ETOM CTPOCHHS X aTOMOB.

XapakTepu3oBarb (PU3HUECKHME M XHUMHUYECKHME CBOMCTBA MPOCTHIX BEILECTB
METAIJIOB M HX COEIUHEHUH (OKCHUIOB, THAPOKCUAOB, COJIEH), CIOCOOBI HX
MOJIy4eHUs], IPUMEHEHUE U 3HAYCHHUE B IPUPOJIE U KU3HH YEJTIOBEKA.
Pacnio3HaBaTh ¢ NMOMOIIbIO Kau€CTBEHHBIX pPEAaKLUUHA HOHBI METAJIOB (MarHus,
aJTIOMUHMS, IIMHKA, JKeJIe3a, MEIH).

[InanupoBaTh M OCYIIECTBIATh HAa MpPAKTUKE XHWMHYECKHE OSKCIEPUMEHTHI,
IPOBOAUTH HAOJIOIEHUS, JIeJaTh BHIBOBI 1O PE3yJIbTaTaM SKCIIEPUMEHTA.
CrnenoBaTh npaBujamM 0e30MacHON pabOThI B J1aOOPATOPUM MPHU UCHOJIB30BAHUU
XUMHUYECKOH MOCY bl U 000PYAOBAHUS.

[Tpon3BOAUTE BBIYUCIIEHUS IO XUMUYECKUM YPABHEHHSIM.

BricTpauBaTh pa3BEpHYTble NUCBMEHHBIE W YCTHBIE OTBETHl C ONOpPOM Ha
UHpOpMaIMIO U3 Yy4eOHHUKA U CIPABOYHBIX MaTepUaoB, IPaMOTHO HCIOJIb30BATh
V3YUYECHHBIM MTOHATUHHBIN anmapar Kypca XuMHH.

Hcnonb3oBaTh Mpu  BBHIMNOJHEHUHM Y4YEOHBIX 3aJlaHUd M B Mpolecce
HCCIIEA0BATENIbCKOM NEeATENBHOCTH HAyYHO-TIOMYJISIPHYIO JUTEpaTypy

XUMHYECKOTO COAEPKaHMs, CIIPABOUYHbIE MaTepUalibl, pecypchl IHTEpHETA

4 Xumug 9 Kiacc

4 | XuMus M OKpy:Kamomas cpeaa
OI'AOY A0
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Tema 9. BemecrBa W marepuajbl B KU3HH |4

YeJI0BCKa

HoBeie marepuansl u TexHosioruu. BemectBa u
MaTepuajibl B TOBCEIHEBHON >KM3HU 4YEJIOBEKa.
Xumusi U 300poBbe. be3omacHoe MCIONIb30BAHUE
BEIIECTB W XMMUYECKUX peakiuuii B  OBITY.
[IpupoHbie UCTOYHUKU YTIIEBOJOPOAOB (YroOJb,
OpUPOAHBIA  ra3, HePTh), MNPOAYKTHl  HUX
nepepadoTKu, 170'¢ poJib B OBITY u
MPOMBIIUIEHHOCTH.  OCHOBBI  HKOJIOTMYECKOM
rPaMOTHOCTH. XUMUYECKOE 3arps3HEHUE
OKpy’)Karomen cpeapl (OpenesibHO JIOMyCTUMast
koHI1eHTpanus BemectB — I1/IK). Pons xumuu B

PCUHICHUH 9KOJIOTHYCCKUX HpO6H€M

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa}onmxc>1

XapakTepuszoBaTh pPOJb XUMHH B Pa3IMYHBIX cdepax AesITeIbHOCTH JIIOMICH,
OCHOBHBIE BEIIECTBA M MaTEpUAJIbl, MPUMEHSIEMbIE B MKWU3HU COBPEMEHHOTO
YEJIOBEKA.

OOBSCHATL yCIOBHUSI 0€30MacHOTO KCIOJIb30BAaHMS BEIIECTB W XHUMHYECKUX

peakiuii B ObITY.
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AHanmu3upoBaTh W KPUTUYECKH  OIECHHWBATh WHGOPMAIMIO O BIUSHUU
IIPOMBIIIICHHOCTH, CEIBCKOTO XO3SIMCTBa, TpaHCHOpPTa M Jp. Ha COCTOSIHHE
OKPYXarOUIEH CPEIbL.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIL MPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.
[IpyaMMaTh ydacTHe B OOCYKIEHHH TPOOJIEM XUMHUYECKOW U IKOJOTHIECCKOU
HaIPaBJICHHOCTH, BBICKA3bIBAaTh COOCTBEHHYIO TMO3MIIMIO 10 TMpoljemMe u

ImpcajlaraTb BO3MOKHBIC ITYTH ec peUICHUA

HUroro 68

Pabouass mporpamma cocTaBiieHa ¢ y4eToM mporpamMmbl BocnuTanus Y OO

((HGTpOBCKaH IKOJIa»:

Ne Opranu3zanus/KOHCYIbTallii/y4yacTHE B MEPOIIPUSATHH
BxiroueHue  AleMEHTOB  BOCHHUTATENbHOM  pabOTBl B YPOUHYIO

ACATCIBHOCTD

1 ['opoackue mpoekThl: «Cy600ThI MOCKOBCKOTO IIKOJBbHHUKA», «My3eu.

[Tapku. Ycaasob», «Moiil pailoH B TObI BOMHBI»

2 [IpoexTHast neaTenbHOCTh HaydHO-TpakTuueckas koHdepenuus «lllar B
HayKy»
3 [IpoexkTHast  JEATENBHOCTh  HAy4YHO-TIPAKTHUYECKash  KOH(EepeHIUs

«I"OpU30HTBI OTKPBITUI

Yuyactue B AUCTAHOMOHHBIX KOHKYpPCax, BUKTOPUHAX U T.II.

Yuactue Bo Beepoccniickoil 0JIMMITAaie MIKOJIbHUKOB

IIporynku no My3esiM OHJIaNH

Jlenb ropona MoCKBBI

JleHb poccuiickor HayKu

©O©| O N o o b~

[TpoekT «bombiie, yeMm ypok!»

10 [Tpoekt «O0uIEHHBINA yPOK»

11 IIpenmeTHBIN pa3sroBOpP: UHTEPECHBIE KEMCHI U3 IIKOJIBHBIX IIPEIMETOB

12 [Ipoekt  «OcCMBICIIGHHOE  YTEHUE», pa3BUTHE  (YHKIIMOHAIHHOM
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IPAMOTHOCTH
13 DKCKypCHUOHHAas mporpamma 1o tepputopuu Poccun
14 [Tnomanka «JluckyccuoHHbIN KiTyO [1eTpoBCKOM HIKOIBDY
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