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COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUK B KW3HU 4YeIOBeKa. XUMHS B CUCTEME HayK. Teila U Bewiecrna.
®du3nyecKue CBOICTBA BEIECTB. ArperarHoe cocTosinue BemecTB. [loHsTHE 0 MeTo/ax MO3HAHUS B
xuMuud. Yucteie BemecTBa U cMecu. CriocoObl pa3ieIeHUsICMECEH.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHUE 371eMEHThl. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB.

[IpocThie u cnoxkHbIE BEUIECTBA. ATOMHO-MOJICKYJISIPHOE YUECHHE.

Xumuueckass popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BeulecTB. OTHOCUTENBHAs aToMHas Macca. OTHOCUTENbHAs MOJEKYJIsipHast Macca. MaccoBast
JIOJISI XMMHUYECKOT'0 3JICMEHTA B COCAUHCHUM.

KommmuectBo BemecrBa. Moisib. MossipHass macca. B3auMOCBSI3b KOJMYECTBA, MACChl M 4YHCIA
CTPYKTYPHBIX €IMHUII BemiecTBa. PacuéTel mo popMynamMm XUMHYECKUX COCTUHEHUMN.

dusznyuecKue ¥ XUMUYECKHE SIBJICHUS. XUMUYECKass peakuusi U €€ MPU3HAKU. 3aKOHCOXPAHEHUS
MacChl BEIIECTB. XWUMHUYECKHE ypaBHeHHs. KilacCMpuKanus XHUMHUYECKUX PEAKIHMA (COeTUHEHUS,
pasoKeHMS, 3aMEIIEHUsI, OOMEHA).

Xumuueckuu 3KCnepumenm:

3HAKOMCTBO C XMMMYECKOM IOCyno#l, mnpaBuiamMu padoThl B JabopaTopuu U HpuéMaMu
oOparreHus ¢ 1abopaTOpHBIM 00OPYIOBAaHUEM, H3yUYECHUE U OMUCAHUE (PU3HUYSCKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEUIeCTB, HaOmoaeHne (usndecknx (TUIaBICHUE BOCKA, TasHHUE JIbJa, PACTHpPaHHE
caxapa B CTyIKEe, KUIIEHHUE U KOHACHCALMsBOJAbI) U XMUMHUYECKUX (TOpEHHE CBEUH, MPOKAIMBAHHUE
MEJHOH NPOBOJIOKH, B3aUMO/IEUCTBHE MEJIA C KUCIIOTON ) SIBJIEHUH, HA0JII0/IEHUE U OITMCaHKE IIPU3HAKOB
MPOTEKaHUs XUMHYECKHX peakuil (pa3loKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C
XJopuaIOM Oapus, pasiaoxenue rugpokcuma meau (1) mpu HarpeBaHWU,B3aMMOJCHCTBHE XKeje3a ¢
pactBopom comu Meau (II), m3ydyeHume crmocobGoOB pasneneHus cmeceid (¢ MOMOIIBIO MAarHuTa,
bunbTpoBaHMe, BBIMAPUBAHUE, IUCTHIUIAIMS, XpoMaTrorpadus), MpOBEJEeHUE OYHUCTKH TOBApEHHOU
COJM, HAONIOJIEHMEe M OIMCaHME pe3yJbTaTOB IPOBEJICHMS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMsI MaccChl, CO3JJaHUEe MOJEIIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Ba:xkHeiiliue mpecTaBuTe/IM HEOPTAaHMYECKUX BelLECTB

Boznyx — cmeck razo. Cocrta Boznyxa. Kucimopoa — anemeHT u npoctoe BemectBo.Haxoxnenme
KHUCIIOpoJla B TMpHpoje, (U3MUECKHe U XUMHUYECKHe CBOMCTBa (peakuuu ropeHus). OKCHUIBI.
[Ipumenenue xkuciaopoaa. CrocoObl TMOMy4YeHUs KUCIOPOAaB JabOpPaTOPUU M IPOMBIIINICHHOCTH.
Kpyrosopot kucnopona B npupojae. O30H — alyioTponHasi MOAU(PUKAILUS KUCIOPOIa.

TemnoBoit  >PQexkT XUMHUUECKOHW  peakluu, TEPMOXMMHUYECKHE YpPaBHEHHS, 3K30- U
SHAOTEPMUYECKHE peakuu. TOMIMBO: yroiab U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUIIEHUE MapHUKOBOTO
s dexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocroe BemiecTBo. HaxoxaeHue Bomoposia B MpHupojie, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oTy4YeHus. Kucnoter u comu.

MossipHblii 006EM Ta30B. Pacy€Thl IO XUMHUECKUM YPaBHEHUSIM.

dusnyeckue cBolicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HaceliieHHble U
HEHACBIIICHHBIE PacTBOPBL. PacTBOPUMOCTH BeleCcTB B BoJAE. MaccoBasi 10JIs1 BELIECTBAB PacTBOPE.
Xumnueckue cBoiictBa Bojabl. OcHoOBaHMs. Ponb pacTBOpOB B NPHUPOAE U B KU3HHU YEIOBEKA.
KpyroBopot BoJibI B iprpo/ie. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHau OYUCTKA MPUPOJIHBIX BOJ.

Knaccudpukanus Heopranmueckux coeaumHenuid. Oxcunsl.  Krnaccudukamuss — OKCHIIOB:
coyieoOpasyrorniie (OCHOBHBIC, KHCIOTHBIE, amMpOTepHbIE) U HecojieoOpazyromue. HomeHnkmnatypa
OKCHJI0B. PU3NUYECKHEe U XUMUYECKHE CBOWCTBA OKCUIOB. [lomydeHne okcuaos.



OcnoBanust. Kiaccuduxanus ocHOBaHUI: IE104YM U HEpacTBOpUMBbIE OcHOBaHMsL. HomeHkiaTypa
OCHOBaHWH. PU3MYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loyueHne oCHOBaHUH.

Kucnorsl. Knaccugukanus kucinot. Homenkmnarypa kucnot. ®uzndeckne UXUMHYECKHE CBOHCTBA
kucioT. Psan aktuBHoctu MetamuioB H.H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieil. @Pu3nmyeckhe M XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue comnen.

I'enernueckas cBs3b MEXAY KJIaCCAaMU HEOPTaHUYECKUX COECTUHEHUH.

Xumuueckuu sxcnepumenm:

KayeCTBEHHOE OIIPEJICJIEHUE COJAEPKaHUs KHUCIOpoJa B BO3JyXe, IOJy4yeHHe, COOMpaHHe,
pacrio3HaBaHKE U U3yYEHUE CBOMCTB KUCIIOPO/1a, HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOAOM
U YCIIOBHSI BOSHUKHOBEHUS U IIPEKpaIleHHs TOPEeHuUs (110Kapa), 03HaKOMIICHHE ¢ 00pa3iaMyu OKCHIOB U
ONKCAaHHE WX CBOWCTB, IOJIydYeHHE, COOMpaHHE, pPACIO3HABAHWE M HW3yYEHHE CBOWMCTB BOJOpOJA
(ropenue), B3ammojelcTBUe Bojopoda ¢ okcugom wmead (1) (BO3MOXHO HCMONIB30BaHUE
BHU/ICOMATEPUAIIOB), HAOIIOICHNE 00Pa3IOB BEIIECTB KOJINYECTBOM 1 MOJIb, HCCIIETOBAHUEOCOOCHHOCTEH
pPacTBOpPEHUS BELIECTB C Pa3jIMYHON PAacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON
MaccoBOM J0J1el pacCTBOPEHHOTO BEILIECTBA, B3aUMOJICHICTBUEBObI C METAJIJIaMH (HATPUEM U KaJIbLIEM)
(BO3MOXHO HCII0JIb30BAHUE BMJIEOMATEPHAIIOB), MCCIIEI0BaHUE OOPA3[0B HEOPraHMYECKUX BELLECTB
pa3IMYHBIX KIAcCOB, HAOMIOICHNEe N3MEHEHHS OKPACKU WHAWKATOPOB B PACTBOPAX KHUCIIOT M ILEIOYEH,
u3ydeHue B3aumojeiicTBus okcuaa mMenu (1) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOTC METalIaMHy,
peaKkuil HEWTpalIu3aluy, MOJy4YEHHUE HEPAaCTBOPUMBIX OCHOBAaHHM,

BBITECHEHUE OJHOT0 METAJlIa IPYTUM U3 PaCTBOPA COJIM, PELIEHUE IKCIEPUMEHTAIBHBIX3a/1a4 110 TEME
«Baxnenmmue Ki1accpl HEOPraHUYECKUX COEAUHEHUIN».

Hepuoauveckuii 3akoH u Ilepuoanyeckasi cucrema xummuuyeckux 3jaemenToB .. Menaeneesa.
Crtpoenue aToMoB. XUMHYECKAasl CBA3b. OKUCIUTEIBLHO- BOCCTAHOBUTEIbHbIE PeaKIuU

[TepBBle MOMBITKH KIAaCCH(PUKAIUU XHUMHUYSCKHAX JJIEMEHTOB. lloHATHE O Tpymmax CXOMHBIX
AJIEMEHTOB (IIEJIOYHBbIE W IIETOYHO3EMENIbHBIE METAIUIbl, TaJIOT€Hbl, MHEPTHBIC I'a3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3yroT aMPOTEepHBIE OKCUIBI U THIPOKCHJIBI.

[lepuoanueckuii 3akoH. Ilepuommueckas cucrema xumudeckux daeMeHTOB (.M. Menneneesa.
KopoTtkonepuoanas u muaHonepuoanas Gopmsl Ilepruoanueckoil cuCTeMbl XUMHUECKUX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmnbsl. OU3HUECKUICMBICH ITOPSAKOBOIO HOMEPA, HOMEPOB MEPHOAA
Y TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX snep. M3orombl. DnekTpoHbl. CTpOEHHE SJIEKTPOHHBIX
o0osiouek aToMoB TiepBbIX 20 xuMudeckux s1emMeHToB [lepuoanueckoit cuctemsl [[.V. Menneneena.
XapakTepucTHKa XMMHYECKOIO 3JIEMEHTa IO ero mnojoxxkeHutwo B Ilepmonmueckon cucreme JI.H.
Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METANIMYECKHX U
HEMETAJUIMYECKUX CBOWCTB IO IPyINIaM U MEPUOIAM.

3nauenue Ilepronnueckoro 3akoHa u [lepuonnueckoid CUCTEMbl XUMHUUYECKUXJIEMEHTOB ISl
pa3BuUTHS Hayku U npakTuku. /.M. MeHneneeB — yu€HbIi 1 rpakgaHuH. XUMAYECKas CBS3b.
KoBaneHTHas (ToMsipHAS ¥ HETIOJISIpHAS ) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3J1eMEHTOB. IOHHAas CBA3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKUCIEHUS U
BoccTaHOBJICHHS. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuu sxcnepumenm:

U3yueHHe 00pa3lloB BEIECTB METAJUIOB U HEMETAIOB, B3aUMOACHCTBUE THMIPOKCUIA LINHKA C
pacTBOpaMM KHCIIOT M IIEJIO0YEH, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIHUX ITPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKuil (rOpeHue, peakluu pas3ioKeHUs, COeIMHEHN).



Mesxcnpeomemmuvie ceazu

Peanu3arust MeXNpeAMETHBIX CBS3€H MPU M3yUYEHUU XUMUU B 8 KJIacce OCYIIECTBISETCS uepe3
MCIIOJIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MMOHSATUH, TAKH MMOHSATHH, SBISIOMUXCSI CHCTEMHBIMU
JUISL OTAENBHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOT'O LIMKJIA.

OOmue ecTecCTBEHHOHAYYHBIC TOHSATHSA: HAy4HbId (haKT, THUIOTE3a, TEOPHs, 3aKOH, aHaJIHu3,
CUHTE3, KIaCCHU(pUKAIUs, IEPHUOINIHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT, MOACIMPOBAHNE, U3MEPEHUE,
MO/ICIIb, SIBJICHHE.

®u3uka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, U30TOIbI, PaAUOAKTUBHOCTb,
MOJIEKYJIa, AJIEKTPUUYCCKUN 3apsij, BEIICCTBO, TEJIO, 00BEM,

arperaTHOE COCTOSTHHE BEIIECTBA, ra3, (U3NYECKUE BEIMYHMHBI, SIAUHUIIBI U3MEPEHUS,KOCMOC,
IUIaHETHI, 3BE3/161, COIHIIE.
buonorus: porocunTes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE MOPOIbI, MOJIE3HBICUCKOAEMBIE,
TOILIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBOo 1 XUMHMUYECKAasi peaKkus

Ilepuonnueckuit 3akoH. Ilepuonuueckas cucrema xumuueckux 3mneMeHToB J[.W. Menpaeneena.
CTtpoeHune aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX SJIEMEHTOB TEPBBIX TPEX
MEpUOJOB, KaJIhsl, KajdblUHUsl M MX COCAMHEHUW B COOTBETCTBUU C IIOJIOKEHUEM JJIEMEHTOB B
Ilepnonnueckoi cucreMe U CTPOCHUEM MXaTOMOB.

CtpoeHue BeliecTBa: BUIbl XUMUYECKOM CBSI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK,3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTAJIMYECKON PEIIETKH U BUJA XUMUYECKOM CBSI3HU.

Knaccudukanms 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSAIIMXCA K Pa3JIMYHbIM KJacCaM HEOPraHWYECKUX COCAMHEHUHN, TEHETHYECKas CBS3b
HEOPraHUYECKUX BELIECTB.

Knaccubpukanus  XUMHYECKMX  pEakIHUil 1o pa3IuYHBIM npu3HaKaMm (1o YUCIy U
COCTaBy YYaCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIIOBOMY d(D(eKTy, M0 M3MEHEHUIO CTeNneHeH
OKHUCTICHUST ~XUMHYECKHUX OJEMEHTOB, 1O OOpaTUMOCTH,IO YYaCTHIO KaTaliu3aTopa). DK30- U
OHJIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsTe o ckopocTH Xumuueckod peakuu. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX
XUMHYECKHUX peakuusax. [[oHITHE 0 TOMOT€HHBIX U TE€TEPOreHHbIX peakuusx. [lonarne o kartanuse.
[TonsTHE O XUMHYECKOM paBHOBeCHU. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIIUH U
MOJIO’KEHUE XUMHUUECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIBbHBIE  pEAaKIMM,  OJJIEKTPOHHBIM  OallaHC  OKUCIUTENbHO-
BOCCTAaHOBUTEIbHOM peakiuu. CocTaBlieHHe YPAaBHEHHIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
C MCTIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO DaiaHca.

Teopus 3JIEKTPOIUTUUECKON TUCCOUALINN. DIEKTPOIUTHI U HEANIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M IMcCcOlMalliY BEUIECTB C PA3IMUHBIMU BUJAMU XUMUYECKOH cBsi3U. CTeneHb IMCCOUAlIUN.
CwibHBIC U CJTa0bIe SJIEKTPOJIHTHI.

Peakuu wmoHHOrO OOMEHa. YCIOBHUS MPOTEKAHHUS PEAKIMi HMOHHOTO OOMEHA, MOJIHBIE U
COKpall€HHbIE HMOHHBIC YypaBHEHUs peakiui. CBOMCTBa KHCIIOT, OCHOBaHUM W COJEH B CBETE
MIPEACTABICHHUI 00 AIEKTPOIUTUYECKON naucconnanun. KadyecTBeHHbIe peakiiuu Ha HOHBIL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuil s5xcnepumenm:
O3HAKOMJICHHUE C MOACIIAMHU KPUCTATITMICCKUX peIHéTOK HCOPTaHNYCCKUXBCIICCTB — METAJIJIOB
U HEMEeTaJuIoB (rpaduTa u aniMasa), CJI0KHBIX BEIIECTB (XJIOpUAa HATPUsl), HCCIIEI0BaHUE 3aBUCUMOCTH
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CKOPOCTH XHMHYCCKOW pPEaKkIUd OT BO3JICHCTBHUS Pa3IMYHBIX  (AKTOPOB, HCCICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEINECTB, MpOIecCa IUCCOIMAIMU KUCIIOT, INENOoYed U coJiei
(BO3MOKHO HCITOJIb30BaHUE BUCO MATEPHAJIOB), IPOBEICHUE OIBITOB, HILTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUs peaKIMUHOHHOTrO oOMeHa (0Opa3oBaHUE OCaJllKa, BBIICICHHUE Ta3a, 00pa30BaHKE BOJBI),
OIBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIU (ropeHue,
peaKkIMKU PA3JIOKEHUS, COCAMHEHHUS), PpACIO3HABAHUE HEOPraHWYECKUX BEIIECCTBC MOMOIIBIO
Ka4eCTBEHHBIX PEaKI[Mii Ha HOHbI, PEIICHUE IKCIIEPUMEHTATBHBIX 3a71a4.

Hemerasibl 1 X cOeIMHEHUSA

OOmias xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTETICHU
okucienusa. CtpoeHue u pu3nveckre CBOICTBa MPOCTHIX BEUIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA
Ha IpuMepe xJopa (B3aUMOJEHCTBUE C MeETallaMU, HEMETAJUIAMU, LIEJI04YaMHU). XJIOPOBOAOPOIL.
ConsiHast  KucCIOTa, XMMHUYECKHE CBOICTBa, IIOJdydeHUE, NpuMeHeHue. JlelictBue xiyopa u
XJIOPOBOAOPO/Ia Ha OpraHU3M 4esioBeKa. BaxkHelne Xaopuasl ¥ X HaX0XKJIEHUE B IIPUPOJIE.

OO6mmas xapakTepucTrka 3JeMeHTOB VIA-rpynmsl. OCOOEHHOCTH CTPOCHUS aTOMOB,XapaKTePHBIC
cTeneHu okuciaeHus. CTpoeHne | pU3MYECKHe CBOMCTBA IPOCTHIXBELIECTB — KUCIOPOJA U CEpHI.
AJTOTpONTHBIE MOAM(HUKAIIMU KHCIOPOJa H Cepbl. XUMHUYECKHUE CBOHCTBa cepbl. CepoBomopo,
CTpoeHue, (pU3MUecKue u XUMHUYECKHEeCBOMCTBA. OKCHABI Cepbl KaK MpPEJCTaBUTENN KHCIOTHBIX
okcunoB. CepHasi KUCIIOTa,(hU3NYECKHEe U XMMHUYECKHE CBOMCTBA (0OIIME KaK MpeACTaBUTENs Kiacca
KHACJIOT U Crielu(HrUecKre). XUMHUECKUE PEaKLUH, JIeKAIIUe B OCHOBE MPOMBIIIICHHOTO Crlocoba
MOJIy4eHHUs! CepHOU KUCTOTHL. [Ipumenenue cepHoil kucioThl. ConM CepHOM KHUCIIOTHI,KaueCTBEHHAs

peakuus Ha cynbdar-uoH. Haxoxkmenue cepsl Me€ CcoenMHEHWH B mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpefbl COSAUHEHUSMHU Cepbl(KUCIOTHBIE IO, 3aTPSA3HEHNE BO3IyXa U
BOJI0EMOB), crmocoObl ero mpenorBpamieHus. OOmas XapakTEepUCTUKAa DSIEMEHTOB V A-TPYIIIIbL.
Oco0OeHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHUs. A30T, pacupoCcTpaHEHUE B
npupone, ¢u3nYecKue UXMMUYecKue cBoWcTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
dbusznueckue MXUMHUYECKUE CBOMCTBA, MolyueHHe M mnpuMmeHeHue. Coiau aMMOHHUS, HX (pu3nueckue
Y XMMHYECKHE CBOWCTBA, NpuMeHeHNe. KauecTBeHHas peakliis Ha MOHbI aMMOHHUA.A30THasl KUCIOTA,
e moiydeHue, pu3Mueckue M XMMHMYECKHE CBOWCTBa (0OIIME KaKMpeaACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). lcrnonb30BaHHME HUTPATOB M CoJiell aMMOHHS B KadyeCcTBE MMHEPAJIbHBIX
y1oOpeHui. XUMHUECKOE 3arps3HEeHNEOKPYKaloIIed cpebl COeUHEHUSAMHU a30Ta (KUCIOTHBIE
JIOX/IM, 3arps3HeHNe BO3]yXa,l10uBbl U BOJ0EMOB). Docdop, amuoTponHbeie Moaudukaun gocdopa,
dusnueckre nxumuueckue cpoiictsa. Okcua dochopa (V) u dochopras kucmora, Gpusndeckue

U XUMHUYECKHE CBOMHCTBa, moaydyeHue. lcmonb3oBanue ¢ochaToB B KayecTBE MHHEPAIbHBIX
yI0OpeHwUil.

OOm1as xapakTepucTuka 31eMeHToB [V A-rpynmnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB,XapaKTePHbIE
CTETIEHU OKHUCICHUS. YTIIepol, AIJIOTPOIHbIE MOAU(PHUKALIMU,PACIPOCTPAHEHUE B IPUPO/JIE, PU3NUECKUE
U XUMHYeckue cBoicTBa. AzncopOuus. KpyroBopoT yriepona B mpupone. OKcuIbl yriepoja, ux
¢u3nueckue U XMMHUYECKHE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHM3MBbl, OJYYEHUE U MPUMEHEHHE.
DKOJIOrHYeCcKHEenpo0ieMbl, CB3aHHbIE ¢ OKCHIOM yrieposa (IV), runoresa riio0anbHOro MOTETICHUS
KJIMMaTa, NapHUKOBBIN 3¢ (ekT. YTonbHas KUCI0Ta U e€ CoNHU, UX (pru3nyeckre U XMMUYEeCKHe CBOICTRA,
nojy4eHue u npumeHenne. KauectBeHHas peakuus Ha KapOoHaT-HOHBL. Mcnonb3oBaHne KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEIMHEHUSX yriepojaa (MeTaH,
9TaH, OJTWJIEH, AaleTHJIeH, »5TaHOJI, TJHULEPUH, YKCycHas KucioTa). llpupoaHpie HCTOYHUKU
YII€BOI0POAOB (yroJib, IPUPOAHBIH ra3, HedTh), IPOAYKTHI UXIIepepabOoTKU (O€H3UH), UX POJIb B OBITY
U poMbIieHHOCTH. [ToHsTHE 0 OMOTOTHYeCKUBaXKHBIX BEILIECTBAX: KUpax, OenKax, yrieBojJax — u ux
POJIU B J)KU3HM YeloBeka. MaTepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEIMHEHUH.

Kpemuuii, ero ¢usnueckue u XUMUYECKUE CBOICTBA, MOJdy4YeHHe M npuMeHeHue. CoequHeHUs
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KpemHuss B mpupozae. OOmme mpezncrasieHus o0 okcuae kpemuus (IV) m kpemHuEBOW KucioTe.
Cunukatel, UX UCIIOJBL30BAaHUE B OBITY, B MPOMBIIINIEHHOCTU. BaskHEH e CTPOUTENBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJO, IIEMEHT, OeTOoH, Xene300eToH. I[IpoGmeMbl  GE30MacHOTO  HMCIOH30BAHHS
CTPOUTEIILHBIX MAaTEPHAJIOB B OBCEAHEBHOW KU3HHU.

Xumuueckuii 5Kcnepumenm:

u3yuyeHue o0pa3loB HEOPraHMYECKHX BEILIECTB, CBOWCTB COJSHOM KHCJIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX pPEaKLUUil Ha XJOPHA-MOHBl M HAONIOJEHHE NPU3HAKOB HMX IPOTEKAHUS, OIBITHI,
oTpakarolmue (pu3nyeckue M XMMHUYECKUE CBOMCTBA TaJOT€HOB U MX  COCIUHEHUH  (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPHIOB (TaJIOTEHUIOB),
03HAKOMJIEHHE C 00pa3liaMu Cephl U €€ COeIMHEHUAMU (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB),
HaOJII0JIEHUE TPOoLIecca00yINIMBaHus caxapa MoJ JEeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3Y4YEHHE XMMUYECKUX CBOWCTB pa30aBiI€HHON CEPHON KHUCIOTHI, IPOBEJCHUE KAUECTBEHHON peakun
Ha CynabpaT-uoH u HaOIIOfeHWEe TMpH3HAaKa e€ TPOTEKaHWs, O3HAKOMIICHHEC (PU3HMUYECKUMHU
cBoiicTBaMH a3oTa, ¢ocdopa M HUX coenMHEHHH (BO3MOXKHO HCIHOJIB30BAHHE BHICOMATEPUANIOB),
oOpa3iiamMu a30THBIX U GocHOpHBIX yHOOpeHUH, oayYeHe, COOMpaHne, PAcIiO3HABAHNE U H3yUCHHE
CBOWCTB aMMHaKa, MMPOBEJCHNE KAaYeCTBEHHBIX PEAaKIWi Ha MOH aMMOHHUS M (ocdaT-uoH M n3ydeHue
IPU3HAKOB WX IPOTEKAHUs, B3aUMOJEWUCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MENbIO
(BO3MOYXKHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), W3YYEHHE MOJAENCH KPUCTAUIMYECKUX PEIIETOK
anMasza, rpadura, ¢QysiepeHa, 03HAKOMIJIEHHE C IPOLIECCOM afcopOILUU

pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTUBOras3a, IOJIy4CHHE,
coOupaHue, pacro3HAaBaHUE M H3YYEHUE CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT M CHJIMKAT-MOHBl U H3Y4YEHHUE MPU3HAKOB UX INPOTEKAHMs, O3HAKOMIICHHE C
IPOAYKIMEH CHIMKaTHOM HPOMBIIUIEHHOCTH, PELIEHUE OKCIEPUMEHTAIBHBIX 3a7ad II0 TEME
«BaxnenmueHeMeTaulbl U UX COCUHEHUSD).

MeTtajibl 4 X COeTMHEHUS

OO0mias xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHMHM MXIIOJIOKEHHUS B
[Tepuoanyeckoin cucreme xumuyeckux 3neMeHToB .M. MenaeneeBa MCTpOEHHSI aTOMOB.
Crpoenue merauioB. Merayuinyeckasi CBSI3b U METaNIMYEeCKasKpUCTAIIIMYECKast pemeérka.
DNEeKTPOXUMHUYECKUN psAll  HampsbKeHU MeTaiioB.du3ndeckue u XUMHUYECKUE CBONCTBA METAJIIOB.
OO6mre crocoOsl moyyeHus MeTauioB. [IoHsATHE 0 KOPPO3UN METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI
ux oT koppo3uu. CrutaBsl(CTallb, YyT'yH, JIOPATIOMUHUMN, OpOH3a) M UX IPUMEHEHUE B ObITY U
npombinuieHHOCTU. [Ilenounbie MeTasuibl: monoxeHue B [lepuoanueckoii cucteMe XMMUYECKUX
sanemeHToB JI.M. MenneneeBa, CTpoeHHE UX aTOMOB, HAX0XJAE€HHE B Tnpupoje. Pusznyeckue u
XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUJIBI U THAPOKCHUIBI HATPHS U KA.
[IpuMeHeHre MIeN0YHBIX METAIJIOB U UX COEIMHEHU.

[IlenoyHO3eMeNbHBIE METAJJIBI MArHUW M KanblMil: mosioxkeHue B Ilepumoanueckoil cucreme
XUMUYeCcKHX 351eMeHToB J[.M. MenpeneeBa, CTpoeHHE X aTOMOB, HaXOKJAeHUEB Npupoe. Pusnueckue
U XMMHYECKHUE CBOMCTBA MarHus U Kaibliug. BakHelmme coeMHEHUs Kalblus (OKCUI, TUAPOKCHUT,
conn). JKECTKOCTh BOJIBI U CMIOCOOBI €€ YCTpaHEeHHsI.

Asnromunmii: nosioxkenue B [lepuonnueckoit cucreme xumuueckux snemeHToB .M. Menneneena,
CTPOCHHME aToMa, HaxoXJeHue B mnpupoae. Pu3nueckue W XUMUYECKHE CBOWCTBA AIIOMUHUA.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUSL.

Kenezo: nonoxenune B Ilepuoamueckoil cucremMe xumuueckux saeMeHToB .M. Menneneesa,
CTpOEHHE aToMa, HaxOXJAeHHE B mpupojae. Pu3zndyeckue U XUMHUYECKHE CBOWCTBa kene3a. OKCHIIbI,
ruapokcu bl U comn xenesa (1) u xenesa (111),ux coctas, CBOHCTBA U MOTYYEHHE.

Xumuueckuu sxcnepumenm:
O3HaKOMJIEHHE ¢ 00pasllaMHd METalIOB U CILJIaBOB, MX (U3NYECKUMHU CBONCTBaMH, U3y4€HUE

pPE3yIbTATOB KOPPO3UM METAUIOB (BO3MOXKHO HCITOJIb30BAHHE BUCOMATEPUATIOB), OCOOCHHOCTEH
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BSaHMOHCﬁCTBHﬂ OKCHUJa KaJIblIUA U HATpUA C BOﬂOﬁ(BO3MOX€HO HUCIIOJIB30BAHUC BI/IILCOMaTepI/IaHOB),
UCCJIEIOBAHNE CBOMCTB KECTKOM BOJIbI, IIpOLiecCa TOPEHUsl jKelle3a B KHUCIOpoAE (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIM Ha MOHBI (MarHus,
KaJbIUsl, ATFOMUHIS, IMHKA, xene3a (I1) u xenesa (111), meau (II), HabmroaeHNe U oMECaHKe IPOIIECCOB
OKpalllMBaHWg IUIaMCHUM HWOHAaMM  HATpHA, KaAJIHUAd W KaJlblUd (BO3MO)KHO HCIIOJIB30BaHHUC
BUJICOMATEPHAIIOB), UCCIIETOBaHNE aM()OTEPHBIX CBOWCTB THAPOKCUIA ATFOMUHHUS ¥ TUPOKCHIA ITUHKA,
pelleHne SKCIepPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHel11e MeTamibl U UX COeIUHEHUS.

XuMHs 4 OKPYXKAKOIIAs cpeaa
BemecTBa 1 Matepualibl B IOBCEIHEBHOM XKU3HHU UeloBeKa. be3omacHoe UCI0Ib30BaHUE BELLIECTB
U XUMUYECKUX peakuuil B ObITy. [lepBas moMoIlb MpH XUMHUYECKUX 03KOTaX U OTPABIICHUSX.
XUMHYECKOE 3arpsi3HEHHE OKpY»Karollel cpenabl (mpelnenpHas IOMyCTUMAasi KOHIICHTPALIMS
BemecTB (nasee — [1J1K). Posb XxumMum B pelieHur SKOJIOTHYECKUX TTPOOIIEM.

Xumuueckuu SKcnepumenm:
M3Yy4YCHHE 00pa3oB MaTepraioB (CTEKIIO, CIUIABBI METAJUIOB, IIOJTMMEPHBIC MaTEPHAIIBI).

Medicnpeomemmvle ces3u

Peanu3zanus MeXnpeIMeTHBIX CBSI3€H MPU M3y4eHUH XMMHUH B 9 Kilacce OCYIIECTBIIICTCS Yepes3
UCTIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHIA, TAKU MTOHATUH, SBISIFOIINXCS CHCTEMHBIMH
JUTSL OTJICNIBHBIX TIPEIMETOB €CTECTBEHHO- HAYYHOTO ITHKIIA.

OOmue ecTecTBEeHHO-HAyYHbIC MOHSATHSA: HAy4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KJIacCu(UKaIHs, TEPHOJANIHOCTD, HAOIIOACHUE, IKCIIEPUMEHT, MOJCIUPOBAaHHEe, H3MEPEHUE,
MOJIEIb, SIBIICHHE, ITAPHUKOBBII (P (PEKT, TEXHOIOTHUS, MaTEPUAIIBL.

duznka: MaTepHs, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]], U30TOIIBI, PaIHOAKTHBHOCTH,
MOJIEKYyJIa, DJIEKTPHUUYECKHH 3apsij, MPOBOJHUKH, MHOJYIPOBOIHHUKH, JMAICKTPUKH, (OTOIIEMEHT,
BEILIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHME BELIECTBa, Ta3, pacTBOpP, PAaCTBOPHMOCTH,
KpUCTANTNYeCKasi peméTKa, CIUIaBbl, (PU3NYECKHUE BETUYMHBI, CIUHHIBI W3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE371b1, ComHIIe.

buonorus: Qorocunres, abixaHue, Ouochepa, HSKOCUCTEMa, MUHEpPAJIbHBIE YIOOpEHMUS,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaNbl, TOPHbIE MOPOABI, IMOJIE3HBIE HCKOMAEMBbIE,
TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHUHA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHMSI IPOTrPaMMBbl OCHOBHOT'O OOILIEr0 00pa30BaHMs JOCTUTAIOTCS
B X0Jl¢ OOyueHHs] XMMUU B €IWHCTBE y4eOHOW M BOCIUTATENHHON NEATEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCUMCKMMM COLHOKYJIBTYPHBIMH UM JYXOBHO-HPaBCTBEHHBIMU II€EHHOCTSMM,
NPUHATHIME B 001IIeCTBE MPAaBUIIAMU U HOPMaMHUIIOBEICHHUS U CIIOCOOCTBYIOT IMPOLIECCaM CaMOIIO3HAHMS,
CaMOpa3BUTHS U COLUATM3ALUNO0YUaIOIIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIINUXCSI PYKOBOJICTBOBATHCS CUCTEMOM
IIO3UTHUBHBIX LICHHOCTHBIX OPUEHTALMN U PACIIUPEHUE OIIbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM UUCIIE
B 4aCTH:

1) MNAaTPUHOTUYICCKOI'O BOCIIMTAHMSA

HEHHOCTHOI'O OTHOHICHHUA K OTCUCCTBECHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY H HAYYHOMY
HaCJICANIO, IIOHUMMaHus 3HAa4YCHUA XUMHYECKOM HAYyKH B JKU3HU COBpeMCHHOFOO6H_[eCTBa, CIIOCOOHOCTH
BIaACThb ,Z[OCTOBepHOI‘/‘I PIH(bOpMﬂI.[PIGfI 0 ICpCAOBBIX NOCTHIKCHUAX W OTKPBITHAX MHpOBOﬁ n
OTCUYECTBEHHOM XUMHH, 3aUHTCPCCOBAHHOCTUB HAYUYHBIX 3HAHUAX 00 YCTpOﬁCTBe Mupa u O6H.[€CTBa;

2) rpasIaHcKoro BOCHHTAHMUS:

IIPEICTABICHHS O COLMANBHBIX HOPMAX M IIPABHIIAX MEXIIMYHOCTHBIX OTHOLICHHIB KOJICKTHUBE,
KOMMYHHKATHBHOH KOMIIETGHTHOCTH B OOILIECTBEHHO IOJE3HOH, Yy4eOHO- MCCIeN0BaTeNbCKOM,
TBOPUECKOH M  JPY'MX  BHJAX  JEATENBHOCTH, TOTOBHOCTHK Pa3sHOOOPA3HOI COBMECTHOI
JEATENGHOCTH TIPU  BBINOJHEHWH yYeOHBIX, INO3HABATENBHBIX 3a/ad, BBINTOJHEHHH XHMHUYECKUX
5KCIIEPHMEHTOB, CO3/IaHHH yUeOHBIXIIPOCKTOB, CTPEMJICHHS K B3aMMONOHAMAHHIO M B3aHMOIIOMOIIH B
Tporecce 3TOi y4eOHOH JIesATEIHOCTH, TOTOBHOCTH OLGHMBATH CBOE IMOBEICHUE M MOCTYIIKH CBOHMX
TOBapI/IHleﬁ C II03ulinn HpaBCTBeHHBIX n HpaBOBLIX HOpM C y‘-IéTOM OCO3HaAHUA HOCJ‘IGI{CTBI/Iﬁ
TIOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE U XMMHMUYECKON peakliy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIFOIINE OCHOBY JJIs IOHUMAaHUS CYIIIHOCTH HAy4YHOU
KapTUHBI MUpa, MPEACTaBICHUSI 00 OCHOBHBIX3aKOHOMEPHOCTSAX DPAa3BUTHS MPUPOJbI, B3aUMOCBSA3IX
YyeJloBeKa € MPHUPOJHOM Cpefioi, O POJIM XMMUU B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIE Ha [TOJy4YeHHE HOBBIX 3HAaHUI 110 XUMHUH,HEO0X0IUMBbIE
JUIsl OOBSICHEHHs HaOJI0JlaéMbIX TPOIECCOB U SIBJICHMM, I03HABaTENbHON, NH()OPMALIMOHHONW H
YUTATEJIbCKON KYJIbTYphl, B TOM YHCII€ HABBIKOB CaMOCTOSITEILHOM pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOil, JOCTYIMHBIMU TEXHUUECKUMHCPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YEeHUI0 M TMO3HAHUIO, JH0003HATENbHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
€caM000pa30BaHUIO, MPOEKTHOW M UCCIIEOBATENbCKON NEeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4eHUs B AalIbHEHIIIEM;

4) popMuUpPOBaHUS KYJILTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUN U HENPHUITHE BPEAHBIXPUBBIYEK (YIMOTpEOICHUS
QJIKOTOJIsI, HApKOTHKOB, KYPEHHs), HEOOXOJUMOCTH COONIONEHUS MpaBWil OE30MacHOCTH  MpHU
OoOpalIeHn ¢ XUMHYECKHMH BEIECTBAMHU B OBITY U pPealbHOM KU3HHU;

5) TpyaoBoro Bocnuranus:
MHTEpEC K MPAKTHYECKOMY M3y4eHHIO Mpodeccuil U Tpyaa pa3IddHOro poja, yBaxKeHUe K TPYILy
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U pe3yJIbTaTaM TPYLOBOM ACATENBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHUN 10
XUMHHU, OCO3HAHHBIA BBIOOP WMHAMBHUIYaTbHON TPACKTOPUM MPOJOJDKEHHS OOpa30BaHUS C y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH,
YCIIEMIHOM TMPO(EeCCHOHANBHON JEATETbHOCTH M PAa3BUTHA HEOOXOAWMBIX YMEHHH, TOTOBHOCTH
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpene;

6) 3Kk0/I0rHUECcKOro BOCIUTAHMS:

HKOJIOTUYECKU IIeTIECO00pa3HOe OTHOIICHHWE K TMPHUPOJAE KaK HCTOYHMKY XXH3HU Ha 3emie,
OCHOBe €€ CYIIECTBOBAaHMs, MOHMMaHHE ILIEHHOCTH 3J0pPOBOro M Oe30macHoro obpa3a KHU3HHU,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PU3WYECKOMY M MCUXHUYECKOMY 30POBBIO, OCO3HAHUE
LEHHOCTU COOJIIO/IEHUs] MpaBUi 0€30IacHOro MOBeIeHUst Impu paboTe ¢ BeUIeCTBaMH, a TakkKe B
CUTYalUsX, YTPOXKAIOIIUX 30POBBIO HXKU3HHU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, TIOMy4yaeMble TIPH U3YUYCHUU XUMUH, JJIS PEIICHUS
3aja4, CBS3aHHBIX C OKPY’KAIOLIEH NPUPOIHON cpeloi, A MOBBILICHHUS YPOBHS IKOJIOTMYECKOM
KYJIBTYpPbI, OCO3HaHUS TJI00AJbHOrO XapakTepa JKOJOTMYECKUX MpoOJieM W MyTed HX peleHHs
MOCPEACTBOM METO/IOB XHMHHU, SKOJIOTHYECKOrO MBIIIJICHHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO03HABATEIbHON, KOMMYHUKAaTUBHOM U COIIMAIbHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX  pPE3YyJIbTaTOB  BBIICISIOT  3HAYUMBIEANs GOPMHUPOBAHUS
MHUPOBO33PEHUS O0IIICHAYYHBIC IOHITHS (3aKOH, TCOPHS, IPHUHIIUIL, TUTIOTE3a, (GaKT, CUCTEMa, TPOIece,
OKCIIEPUMEHT M JPYroe.), KOTOPBhIE HCIOJIb3YIOTCSAB €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEIMETax M
MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (OPMHUPOBATH TMPEICTABICHUE O IIEJIOCTHOM
Hay4HOU KapTHUHE MUpa, M  yHUBEpCallbHble  yueOHbIe JeicTBHUs  (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, DETYJIATUBHBIE), KOTOpble  oOecrneynBalOT  (QOpPMHpPOBAHHE  TOTOBHOCTH
K CAaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEpPCAJbHbIe y4eOHbIe NAeHCTBHSA
ba3oBble Jornvyeckue qeMcTBUA:

YMEHHS UCIOIB30BaTh NMPUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHUM 3HAHUMW: PacKpbIBATh
CMBICT XUMHUYECKUX TTOHATUHN (BBIIEIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C
IPYTMMH TIOHATHUSMH), HCIHOJIB30BaTh TOHATHUS i1 OOBSACHEHUS OTIEIbHBIX (PAKTOB U SBICHUH,
BBIOMpATh OCHOBAHMSI U KPUTEPUHUAIS KIACCU(PUKALNY XUMUYECKHIX BEIIECTB U XUMHUECKUX PEAKIIHH,
yCTaHaBJ'[I/IBaTI) HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIG CBsI3U Memny O6’I)€KTaMI/I I/I3yT~ICHI/I$[, CTpOI/ITI) JIOTHUYCCKHUC
paCCY)K)IGHI/Ifl (I/IH)IYKTI/IBHble, I[CILYKTI/IBHI)IG, 110 aHaJ'IOFI/H/I), J€JIaTh BBIBOABI U 3aKJIFOUYCHU S,

YMEHHE NPUMEHATh B IMpOLEccCe IO3HAHUS MOHATHUS (NPEAMETHbIE U MeETalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENM, HCHOJb3yeMble B XUMHUH, M[peoOpa3oBbIBATH UIMPOKO
HpI/IMeHSIGMI)IG B XUMHHN MOJICIIBHBIC HpeILCTaBJ'IeHI/ISI — XI/IMH‘IGCKI/IfI 3HAK (CI/IMBOJ'I BHGMCHTa),
XUMHUYEcKast popmysia U ypaBHEHHE XUMUYECKOWPEAKIIMU — MPH PEIIeHUN y4eOHO-TI03HABaTEIbHBIX
3aaa4d, C y‘IéTOM 3TUX MOJICIIBbHBIX HpC}ICTaBHeHI/Iﬁ BBISABJIIAATD U XapaKTepI/ISOBaTB CyHleCTBeHHI)Ie
HpI/ISHaKI/I I/ISy‘-IaCMI)IX O6’beKTOB — XUMHUYCCKHUX BCIIECCTB U XUMHUUYCCKUX peaKHI/If/'I, BBISABJIIATH o6m1/1e
SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-CJ'ICJICTBCHHI)Ie CBsA3HN " HpOTI/IBOpe‘-H/If{ B 1/13ytlaeme npoueccax 158
SABJICHUSX.

Ba3oBble uccienoBarenbckue 1eicTBUS:

YMEHHUE HCIIO0JIb30BATh IMOCTABIECHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUsA, & TAaKKE B
KayecTBE OCHOBBI Ui (POPMHPOBAHUS THIIOTE3bl MO TMPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHHIO, OPTraHU3allMM U TPOBEICHHUIO YYEHMUYECKHX
HKCMEPUMEHTOB, YMEHHME HaOJI0aTh 3a XOAOM MPOIEecca, CaMOCTOATENBHO MPOTHO3UPOBATH €ro
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pe3ynbTar, (QopMymHpoBaTh OOOOINEHHWS H BBIBOABI IO pe3ydbTaTaM IMPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O POACIAaHHOM padoTe.

PabGora c undgopmanueii:

YMEHHE BBIOUPATh, aHATTU3UPOBATH K HHTEPIIPETUPOBATH HHPOPMAIIHIO Pa3THYHBIXBUIOB U (HOpM
MPEJICTABJICHHUS, TIOJTYy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO- TOMYJISIPHAS IUTEPATYypa XUMUIECKOTO
COJIepKaHUsl, CIIPABOYHBIC TTOCOOMS, pecypchl MHTepHEeTa), KPUTHYECKH OLICHUBATH MTPOTUBOPEUHBYIO
¥ HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE TPUMEHSTh PA3JIMYHbIC METOABI M 3alpOoChl MPH MOUCKE W OTOOpe MHPOPMALUU H
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX [UIS BBIOJHEHHUS YYEOHBIX M ITO3HABATEIBHBIX 3a7ad
OmpeAenEHHOr0 THIA, NPHOOPETEHUE OIbITa B O0JIACTH WCIOJIB30BAHUS  MHPOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTypOW AaKTHBHOTO HCIIOJIB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHOBLIONPATh ONMTUMANLHYIO (hOpMY TIpe/ICTaBIeHHUS HH(DOpPMALIUN U
WUTIOCTPUPOBATh pEIIacMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMamu, Apyrumu (opmamu
rpaduKuN BX KOMOUHAIUSAMU;

YMEHHE HCIOJb30BaTh M aHAIU3UPOBaTh B TIpolecce YYEOHOH M  HCCIEeNOBATEIbCKON
NESATSIIBHOCTH WH(OPMAITUIO O BIMSIHAM TMPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCIIOPTA HA
COCTOSIHUE OKPYKAIOIIEH PUPOIHOM CPEIIBI.

KoMmyHnKaTHBHBIE YHHBepcaJibHble Y4eOHbIe eiicTBHUS:

YMEHHE 3aJaBaTh BOIMPOCHI (B XOJe AwWaiora W (WM) JUCKYCCHH) TI0 CYIIECTBY OOCYKIaeMOu
TeMBI, ((OPMYIHPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBIMIOTHEHUS MPEATI0KEHHON 3a/1a4;

MpUOOpEeTEeHNE OMbITAa MPE3EHTAIMH PE3YyIbTaTOB BBIMOJHEHUS XUMHUYECKOIO SKCIIEPUMEHTA
(;1abopatopHOro OIBITa, J1a00paTOpHON pabOTHI MO HCCICIOBAHUIO CBOWCTB BEIISCTB, Y4EOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOI CO CBEPCTHHKAMHU MO3HABATEIHHOW U MCCIEI0BATEIbCKOU
NESTENIbHOCTH TPU PEUICHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE yuéra OOIIMX MHTEPECOB U
COTJIAaCOBAHUA TMO3MIHKN (0OCYKIeHUsI, 0OOMEH MHEHUSIMH,
«MO3I'0OBBIC HITYPMBD», KOOpAWHAIUA COBMCCTHBIX I[CI\/'ICTBI/If/'I, OMNMpCACIICHUEC KPUTCPUCB I10 OLCHKC
KauyecTBa BBIITOJIHEHHOUW pabOThI U ApyTHUe);

PerynsiTuBHble yHUBepcajibHble YuyeOHbIe IeiCTBUSL:

YMEHHE CaMOCTOSITENIbHO ONpENeNsTh ILeJId JAEATEIbHOCTH, IJIaHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIHHOCTh, BHIOMpATh Haubomee
s pexTUBHBIE CTTIOCOOBI pellieHrs Y4eOHBIX 1 TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIbHO COCTABIISATh WIIH
KOPPEKTUPOBATHIIPEATIOKEHHBIN aTOPUTM JE€HCTBUM MPU BBINOIHEHUU 33JJaHUN C YUETOM MOJYYECHUS
HOBBIX 3HAHHN 00 H3ydyaeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIUAX, OIEHUBATh COOTBETCTBUE
MOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOW 1€, YMEHHE MHCIOJIb30BATh M aHAIU3HPOBATH KOHTEKCTHI,
npejyiaraéMble B YCJIOBUU 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOSHHUIO 00S3aTENBHOTO  COJEpKaHUS,
YCTaHOBJICHHOTO JJaHHOU (heniepanbHOi pabodeit mporpaMMoil, BEIICISIFOT: OCBOCHHBIE 00 yIarOIITIMHUCS
Hay4yHbIC 3HAHUS, YMEHUS U CHOCOOBl JAeWCTBWIA, crenupudeckue Ais MPeAMETHON obnactu
«XuMus», BUIBI IEATETLHOCTH TI0 TIOTYYSHUIO HOBOTO 3HAHMS, €T0 HHTEPIPETAIUU, TPE0OPa30BAHUIO
Y IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSIX.

K koHIry oOydeHus B 8 KJjiacce mpeMETHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTH y O0YUAIOITNXCS YMEHUH:

PACKpPBIBATE CMBICIT OCHOBHBIX XUMHWYCCKUX MOHSATHUM: aToOM, MOJICKYIIA, XUMHYECKUI 9JICMCHT,
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IIPOCTOE BEILIECTBO, CJIOXKHOE BEUIECTBO, CMECh (OAHOPOJAHAs M HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJIIpHash Macca, KOJIMYeCTBO BELIECTBAa, MOJb, MOJSpHas Macca,
MaccoBasi OISl XUMHUYECKOTO 3JIEMEHTA B COSTUHEHNUH, MOJIIPHBII 00BEM, OKCHI, KHCIOTa, OCHOBAHHUE,
COJIb, AJIEKTPOOTPHUIIATEIIbHOCTD, CTENICHh OKUCICHHSI, XUMUYECKash peaKius, Kiaccu(pukanus peakiuui:
pPEaKIMU COENWHEHMS, PEaKIUH pPA3JIOKEHHs, PEaKIMy 3aMEIICHHUs, pPeakuuu OOMEHa, HIK30- U
SHJIOTEPMHUUYECKHE DPEAKLMHU, TEIUIOBOW 3(QeKT peakuuu, sapo aToMa, 3JICKTPOHHBIM CIOH aToma,
aTOMHasi OpOuTallb, paAuyC aToMa, XMMUYECKas CBA3b, MOJIIPHAs U HEMOJIApHasl KOBAJEHTHAs CBS3b,
MOHHAs CBsI3b, MOH, KATUOH, aHWOH, pacTBOP, MaccoBast J0JIs BelecTBa (IPOLIEHTHAsI KOHLIEHTpallys) B
pacTBope;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUECKUX MOHATHH U MPUMEHSTh dTUIIOHATHS IpU
ONMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

UCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY Ul COCTaBJIEHUS (OPMYJ BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PEaKLINii;

OIIpEJIeNIATh BAJIICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHHSX, CTETICHb OKUCIICHUS
JJIEMEHTOB B OMHApHBIX COEAMHEHHUAX, [PHUHAJJIEKHOCTh BELIECTBK ONPECIEHHOMY Kilaccy
coeMHEHUH 1o (opMysiaM, BHJ XUMHUYECKOW CBS3M (KOBAJICHTHAS M WOHHAs) B HEOPTaHUYECKHUX
COEIMHEHUSX;

packpsiBaTh cmbica Ilepuoaunueckoro 3akona [[.M. MenneneeBa: 1eMOHCTpHUPOBAThTOHUMAHUE
IIEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHMX IEMEHTOB OT MX IOJIOKEeHUS B llepnonnyeckon
CUCTEME, 3aKOHOB COXPaHEHMSI MAaCChI BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHMUS,
3aKOoHa ABOrajpo;

OINMCBHIBATh M XapaKTepu3oBaTh TaOnmmuHyro ¢opmy Ilepronndeckoil cucTeMbl XMMHUYECKHX
AJIEMEHTOB: pa3nyaTh MOHATHS «TJaBHas noArpymnmna (A-rpynmna)» u
«mto6ounas noarpynma (b-rpynma)», Maneie 1 00JbIINE TTIEPHOIBI, COOTHOCUTH 0003HAYECHUSI, KOTOPBIE
umerorcs B Tabmune «llepuoanmyeckas cucrtema xummuueckux snementoB .M. MenneneeBay ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
o011ee YUCIIO 3JIEKTPOHOB U PACIIPEIETICHUE UX 110 3JIEKTPOHHBIM CJIOSIM);

KJ1accu(UIUpOBaTh XMMUUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIeCTBA,XUMUUECKUE PEaKIUu
(Mo 4Mcay M COCTaBy YYacTBYIOIIMX B PEAKIUU BEILIECTB,NO TEIIOBOMY 3((DEKTY);

XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPXKJasi ONUCAHUE MpPUMEpPaMHM MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHYECKHX
peaxuuii;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa,BO3MOKHOCTH
IIPOTEKAaHNS XMMUUYECKUX NIPEBPALLIEHUI B PA3JIMYHbBIX YCIOBUSX;

BBIUYHCIIATh OTHOCUTENBHYIO MOJEKYJSPHYIO M MOJISIPHYEO MacChl BELIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOT'0 3JIEMEHTa 10 (OpMyJie COEJMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAMUTH
pacyéThl 10 ypaBHEHUIO XUMUYECKON peakluu;

MIPUMEHSTh OCHOBHBIE ONEpPAllUU MBICIUTEIBHON NEATeIbHOCTH — aHaJIM3 U CHUHTE3,CpPAaBHEHUE,
00o011eHne, cCUCTeMaTH3allnio, KIACCU(PHUKAIINIO, BHIIBICHUE TPUYMHHO- CIIEJICTBEHHBIX CBSI3€H — IS
U3yYEHHsI CBOWMCTB BEIIECTB W XWMHYECKHX PEAKIHH, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHHS —
Ha0JII0/IeHue, U3MEPEHNE, MOJIEINPOBAHNE, SIKCIIEPUMEHT (peaibHbI U MBICICHHBIN);

CclIeZIoBaTh MPaBUJIaM MOJIb30BaHUA XUMHUYECKOH Mocy1oi 1 1abopaTOpHBIM 000pyI0BaHUEM, a
TaKXKe TIpaBWiIaM oOpalleHHsl C BEIIeCTBAMH B COOTBETCTBMUC MHCTPYKIMSMM I10 BBIIIOJHEHUIO
71a00PAaTOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHUION COOMpPaHHIO ra3000pa3HbIX BELIECTB (BOIOpOAa
U KHCIIOpO/1a), IPUTOTOBJIEHHUIO PACTBOPOB C ONPEIeNIEHHON MaccoBOi 10s1el pacTBOPEHHOTO BELIECTBA,
IUITAHUPOBATh MIPOBOJUTH XUMHUECKHE SKCIIEPUMEHTHI 110 PAaCHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C IOMOIIIBIO MHANKATOPOB (JTakMyc, peHondTanenH, METUIIOpaHK U IPyTHe).

K koH1y 00y4uenus B 9 kjacce mpeMeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
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c(OPMHPOBAHHOCTD Y O0YYAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHHA: XMMHUYECKUN AJIEMEHT, aTOM,MOJIEKYJa,
WOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHUCICHMsI, XMMHUYECKasl peaklus, XUMUYeCKasi CBA3b, TEIUIOBOH 3(Q(EeKT peakuuu, MOJb,
MOJISIPHBIH  00BEM, pacTBOpP, 3UIEKTPOJIMTHI, HENIEKTPOJIMUTHI, 3IJIEKTPOIUTHYECKAs IUCCOLUALINS,
peaknuu HMOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOe paBHOBECHE, OOpaTuMble M HEOOpaTHMBbIE
peaKiuy, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUU, OKUCIMTEIb, BOCCTAHOBUTENb, OKHCIIEHUE U
BOCCTaHOBJIEHHE, aQJJIOTPONMs, aM(OTEepHOCTb, XHUMHUUYECKass CBsA3b (KOBAJEHTHas, MOHHAs,
MeTaJUInYecKas), KpUCTaIMUecKasi pelmeérTka, KOppo3usi METaLIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON
peakuuu, npeneapHo nonyctumas konuentpauus 111K BemecTsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWUYECKUX MOHATUM U MPUMEHATHITU IOHATUA IIPU
ONMCAHUU BEUIECTB U UX MPEBPALLEHUII;

UCIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHUS (OPMYN BELIECTB M YpaBHEHHIA
XUMHUYECKHUX PEaKIIW;

ONpEAENATh BAJIEHTHOCTb M CTENEHb OKHUCIEHUS XMMHUYECKHUX 3JEMEHTOBB COCIMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAIIC)KHOCTD BEIIECTB K OMPENeIEHHOMYKIIACCY COSIMHEHUH 110 (opMyIiam,
BUJl XMMHYECKON CBSA3M (KOBAJIECHTHAs, MOHHAs, METAJUIMYECKAasi) B HEOPTaHUYECKUX COCTUHEHMSIX,
3apsil MOHAa IO XMMMYECKOH opMmyle, XapakTep cpeibl B BOIHBIX PACTBOpaX HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMUECKOHN pelIETKN KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbich llepuogmueckoro 3akona .M. MenaeneeBa u AEMOHCTPUPOBATH €r0
NOHMMaHME: ONKCHIBAaTh M XapaKTepu3oBaTh TabmumuHyro ¢opmy Ileprogmyueckoid CHCTEMBI
XUMHUYECKMX D3JIEMEHTOB: pa3jinyaTh MOHATHS «rjaBHas noarpynna (A-rpymma)» U «1100o4yHas
noarpynna (b-rpynna)», mansie u OoJiblIUE EPUOABI, COOTHOCUTh 0003HAUEHHUS, KOTOPbIE UMEIOTCA
B IEPUOJUYECKONW TalnMIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsj SApa, OOIIee YUCIIO IEKTPOHOB U PACHPEICIIEHUE UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB JJIEMEHTOB M HMX COCIUHECHUN B
IpeJienax MajlbIX EPUOI0B U IVIABHBIX MOATPYII C Y4ETOM CTPOECHHUS X aTOMOB;

KJ1accu(uIUpoBaTh XUMHYECKHE JJIEMEHTHI, HEOpPraHUYECKHE BELIECTBA,
XMMHUYECKHE peakiuu (M0 YMCIy W COCTaBY YYaCTBYIOIIMX B pEaKIUH BEIIECTB,I0 TEMIOBOMY
3 eKTy, N0 U3MEHEHUIO CTENIEHEeNH OKHUCIICHUSI XUMHUECKUX 2JIEMEHTOB); XapaKTepU30BaTh
(onMchIBaTh) 00IIKE U CEU(PUUECKUE XUMHUUECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
MOATBEPKJ1asl ONMCAHNE IPUMEpPAMH MOJIEKYJISPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XMMHUYECKUX PEaKLIN;

COCTaBJIATh YPAaBHEHHUS JIEKTPOJUTHYECKON TUCCOLMALNN KUCIIOT, IIEJI0UEH UCOJIEH, ITOJIHBIE U
COKpAIllEHHbIE YpaBHEHUs pEaKUUH HOHHOrO OOMEHa, YpaBHEHMs peaklHi, MOATBEPKIAOIINX
CYILECTBOBaHHE FEHETHUUECKOM CBS3M MEX/y BEILIECTBAMU PAa3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MMOCPEICTBOMCOCTABICHUS
3JIEKTPOHHOI0 OanaHca 3TUX Peaklni;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHMSI, BOZMOKHOCTUIIPOTEKAHUS
XUMHUYECKHX NMPEBPAILECHUN B PA3JINYHBIX YCIOBHSX;

BBIUUCIISATh OTHOCUTEIBbHYIO MOJIEKYISAPHYIO M MOJSPHYIO MAacChl BEILECTB, MACCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa M0 (OpMyJie COSMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOIUTH
pacuéThl O YpaBHEHHUIO XUMUYECKON peaKIuy;

co0Jro1aTh MpaBUiIa MOJB30BAaHMS XMMUYECKON MOCYA0N U Ja00paTOpHBIM 000py/lOBaHHUEM, a
TaKXKe TNpaBWiIa OOpalleHUs C BELIECTBAMH B COOTBETCTBHUHUC MHCTPYKIMSIMHU IO BBIIOIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJTYYESHUIOU COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa 1
YTJIEKHCIIOTO Ta3a);

IIPOBOAUTh PEAKLUH, IOATBEPXKAAIOIIME KAYECTBEHHBI COCTaB pa3iIUYHBIX BELIECTB:

pacro3HaBaTh ONBITHBIM MYTEM XJIOPH-, OPOMHI-, HOIUI-, KapOoHaT-, Ppocdar-, cunmkar-, cynbdar-,
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TUAPOKCUA-UOHBI, KaTUOHBl aMMOHHS U MOHBI W3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEpPALUU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,CPAaBHEHUE,
00o0011eHne, CHCTEMATH3AIUIO, BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBA3EH — JIJIsl M3yUCHHS CBOMCTB
BEIIECTB M XHMHMYECKHX pEaKLUH, eCTEeCTBEHHO- HAay4Hble METOAbl TO3HAaHUS — HaOJIOJCHHE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT(PEaIbHbIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaunMeHoBaHHEpa3ieioB U TEM .
Ne KonnuectBo BocnurarenbHblii
y4eOHOro IpeameTa 1710(0)
/11 4acoB KOMIIOHEHT [POrPaMMbI
Pasznen 1. [lepBoHayaibHbIe XHMHYECKHE MOHATHS
1.1 Xumusi — BaKHas100/1acTh 5 bubanoreka [IOK IIPUBJIEKaTh BHUMAHUE HIKOJIBbHUKOB K
€CTECTBO3HAHUS U https://m.edsoo.ru [ICHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha
MPaKTHYECKOM NEATEIbBHOCTH http://school-collection.edu.ru/ YPOKE SIBJICHHIA,
YeoBeKa https://infourok.ru/ OpraHu30BbIBaTH paboTy JeTei
https://ppt-online.org/ C COLMANBHO 3HAUMMOM HHpopMaIHei
1.2. BeniecTBa nxumMnyeckuepeakuu 15 — 00CyX/1aTh, BRICKA3bIBATh MHEHHUE;
UCITIOJIb30BATh BOCITUTATELHBIE
BO3MOYHOCTH COJIEPXKaHHSI yIeOHOTO
Hroro no pasgeny 20

Pazgen 2. BaxHelimme npeacTaBuTe 1M HEOPraHUYeCKUX BelllecTB

HCOPTraHNYCCKUX COCI[I/IHGHI/II\/'I

2.1 | Bosnyx. Kucnopon. 6 bubnmnorexa IIOK
TToustue 00 okcumax https://m.edsoo.l’u
http://school-collection.edu.ru/
22 Bogopo. [ToHsTHEO KHCIOTaX U CONISIX 8 https://infourok.ru/
https://ppt-online.org/
2.3 Bona. PacTBOpEL 5
ITonstue
00 OCHOBaHUSIX
2.4 OCHOBHEBIE KJIaCCHhI 11

npeMeTa Yepe3 IEMOHCTPAIHEO IETSIM
IPUMEPOB OTBETCTBEHHOTO,
IPaKIAaHCKOTO TIOBEICHHUS,
MIPOSIBJIICHUS YEITOBEKOIIO0US U
n00pocepaeyHOCTH;

CHoco0CTBOBaTh MPO(HECCHOHATLHOMY
CaMOOTIPEICIICHHUIO IIKOJTBHUKOB
WHUIIMAPOBATh U TIOICPKUBATh
HCCIICIOBATEILCKYIO U

MPOCKTHYIO JIEATEIIbHOCTh
IIKOJIbHUKOB

opraHu3arys oOmeHus

(dbopMHUpOBaTh ¥ pa3BUBATh HABBIKH,
3HaHUS O 3J0POBOM 00pa3e KU3HU
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https://m.edsoo.ru/
http://school-collection.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
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AKTUBU3HUPOBATH IIO3HABATCIBHYIO
AKTUBHOCTb

Hroro no paszgeny

30

Pa3nen 3. [lepuoanueckuii 3axoH u [lepuoanyeckas cucrema

XUMHUYECCKHUX IJICEMCHTOB I[. H. Menaeneena. CTpoe}me aTOMOB. XMMHY€CKAas CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PCaKIuu

MOKAa3bIBaTh OOYYAIOIIMMCS CBS3b
mpeaMeTa ¢ UCTopueit u
MPAKTUYECKUM MPUMEHEHUEM B KU3HU

3.1 [NepuoanuyuecKUH3aKoH 1 7 Bu6morexa LIOK HAYYUTh YYaIlUXCs aHAJIU3UPOBATh,
[TeproauyeckascucTeMa XMMHYCCKUX https://m.edsoo.ru CpaBHUBATb, KOHKPCTU3UPOBATH 1
3JIEMEHTOB http://school-collection.edu.ru/ IPE/CTABIATH OOPA3HO BEIUYHUHBI U
J. U. Menneneesa. CtpoeHue https://infourok.ru/ (haKThI, OTHOCAIIHECS K
aToMa https://ppt-online.org/ SKOHOMHYECKHM SIBJIIEHHUSIM, SIBJIECHUSIM

COLIMAJIBLHON M OOIIECTBEHHOM KU3HM.

3.2 Xumuueckas CBS3b. 8
OKUCIUTEIILHO-

BOCCTAHOBHUTEJIbHBIC PEAKIIUU

Hroro no pazneny 15

PesepBHOE Bpems 3

OBIIEE YNCJIO YACOB 68

110 ITPOI'PAMME
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9 KJIACC

HaumenoBanue N
Ne KonuuectBo UIIOP BocnurarenpHbIi
n/n Pa3/IeIoB ¥ TeM y4eOHOro mpemera 4acoB KOMIIOHEHT IIPOrPaMMbI
Pa3nen 1. BemecTBO M XUMHUYECKHE PeAKIIUT MPUBJIEKATh BHUMAHUE IIIKOJIbHIKOB
11 IToBTOpenue u yriryOnaeHue 3HaHUM 5 bubinoreka LIOK K ICHHOCTHOMY aClICKTY H3yHaCMBbIX
" | ocHOBHBIX pa3zuenoBKypca 8 knacca https://m.edsoo.ru Ha YpOKe ABJICHIH, y
http://school-collection.edu.ru/ OpraHU30BBIBATH PAOOTY ACTEH
19 | OcHoBHbIC 3aKoHOMEPHOCTH 4 https://infourok.ru/ C COMUATBHO SHATMMOH
' XHUMHYECKHX PEakiii https://ppt-online.org/ uH(bopmarueii — 06Cyx1aTh,
BBICKA3bIBaTh MHEHUE;
DIIEKTPOJIMTHYECKAS TUCCOIHAITHS.
1.3 8 UCIIOJb30BaTh BOCIIUTATEIIbHBIC
XHUMHYECKUE PEAKIIU B PaCTBOPAX
BO3MOXKHOCTH COJCPKAHHS y4eOHOTO
npeaMeTa yepe3 JEMOHCTPALIUIO
Wroro no paszieny 17 JIETSIM IPUMEPOB OTBETCTBEHHOTO,
TPaKIaHCKOTO TIOBE/ICHMUS,
Paznen 2. HemeTa/uibl M MX COETMHEHUSA
MPOSIBIICHUS YEJIOBEKOTIO0US U
O6mrast xapakrepuctuka X3 VIIA-rpymisbi. bubmiorexa [IOK 100pOCepACHHOCTH;
2.1 4 .
[ alOreHs https://m.edsoo.ru CII0COOCTBOBaTh MPO(eCcCHOHATHLHOM
http://school-collection.edu.ru/ y CaMOOIIPEICIICHUIO IITKOJILHUKOB
29 Oo6mas xapakrepuctika XD VIA-rpymrsbl. 5 https://infourok.ru/ OpraHu30BbIBATE IE(PCTBO
Cepa U €€ COeIMHEHNSI https://ppt-onllne.orq/ MOTHUBHUPOBAHHBIX U 3PYJUPOBAHHBIX
yYaInuXCsl HaJl UX HEYCIIEBAIOIIMMH
23 O6H1a$I XapaKTCPHUCTHUKA X5 VA'prHHBI. 7 OJTHOKJIaCCHUKAMU;
A3or, Gpochop ¥ MXCOETUHEHUS WHUIMAPOBATH U MOICPKUBAThH
HCCIIEA0BATENbCKYIO U
MPOCKTHYIO JCSATEIHHOCTD
Oomas xapakrepuctuka X I[VA-rpynmsl.
2.4 B DAKTep pyn 8 LIKOJIbHUKOB
Yraepon u
. OpraHu3aIys oOIIeHus
KPEMHUH, U UXCOEAMHECHUS
(hopMupoBaTh M pa3BUBATH HABBIKH,
Wroro no pazneny 25 3HaHUS O 37J0POBOM 00pase KU3HU

Pazaesa 3. MeTaJibl M X COCIUHEHHUA
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OO01me CBONCTBAMETAILIIOB

buobnnorexa LIOK

AKTUBHU3WPOBATH IIO3HABATCIIbHYIO

31 4 https://m.edsoo.ru AKTUBHOCTH
http://school-collection.edu.ru/ HOKa3bIBaTh O0YYArOLIUMCS CBS3b
https://infourok.ru/ npeaMeTa ¢ UCTOpHei u
32 Baxueiinme MeTasibl B MXCOCTUHCHUSI 16 https://ppt-online.org/ IIPAaKTUYECKUM IPUMEHEHHUEM B
JKU3HHA
HAY4YUTh y4allluXCA aHAJIU3HUPOBATh,
Vroro o pasaeny 20 CpaBHMBATh, KOHKPETU3UPOBATH U
MIPEJCTaBIATh 00pa3HO BETUYUHBI U
Pa3znen 4. Xumusi u okpyxamomasi cpeaa (aKTBI, OTHOCAILIHECS K
41 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubimorexa [IOK SKOHOMHYECKHUM SIBJIEHUSIM,
https://m.edsoo.ru SBJICHUSM COLIUANILHOMN U
http://school-collection.edu.ru/ 0OIIECTBEHHOM HKI3HIL.
https://infourok.ru/
https://ppt-online.org/
Hroro no pazneny 3
PesepBHOE Bpems 3
OBILIEE Y1 CJIO YACOBIIO ITPOI'PAMME 68
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