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MNOACHUTEJIBHASA 3AIINCKA

AJnanTupoBaHHas MporpaMMa MO XHMHH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHHs COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOW 00pa3oBaTeIbHON MPOTpaMMBl OCHOBHOTO OOIIET0 00pa3oBaHUS,
npencraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE deaepanbHOi paboueit
porpaMMbl BOCIIUTaHUS M C YYETOM KOHIICHIIMMU TIPENojaBaHusl y4eOHOTO
npeaMera « XuMHs» B o0pa3oBaTeIbHbIX opraHu3amusax Poccuiickoit denepanuu u
Ha ocuoBe AJJAIITUPOBAHHOUW OCHOBHOI OBPA3OBATEJIbHOU
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHU
OBYYAIOIIUXCS C 3AJEPXXKOU IICUXUYECKOI'O PA3BUTUI MBOY
ruMHa3um Ne 44 um. Jleera B.H. ot 30.08.2021

[Iporpamma 1mo XuMuu Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPa3BUTUA OOYYaIOIIMUXCS CPEACTBAMHU Yy4eOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTeIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKU cojiep KaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXcs, ONpeaAesieT BO3MOXXKHOCTH TIpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTelIbHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XWUMHUHU CIYKUT OCHOBOW Il (OPMUPOBAHMS MHPOBO33PEHUS
oOy4aronierocsi, €ro MnpeAcTaBlICHUl O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
posib urpatoT (GopMupyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TI00aThHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  peanu3aliyd  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001I1eH 1 (PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHUE MBILIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OoOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NEATEIHHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;

criocoOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COoJIep)KaHHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJaroruyecku
aJanTHPOBAHHBIM OTPa)KEHUEM 0a30BOM HAYKHW XMMHH Ha OINpeeIEHHOM dTarne e
pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUN XWUMHUU, OCHOB
HEOPraHUYECKOW XUMHMM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX TOHSITHI
OPTaHUYECKON XUMMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 Tojaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHITHN O XUMHUYECKON
peakiuu. O0e OTH CHCTEMBl CTPYKTYPHO OpPTaHU30BaHBI 110 IPUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOEHHHU aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBIICHHH 00 JJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MTOCJIECIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBINONHSS GYHKIUA OOBSICHEHHS W TMPOTHO3MPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS W TOJYUYCHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» U «PU3HKA. 7 KI1accy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.



3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbI XHUMHUECKHUX
3HAHUN — BaXHEHHMX (PAaKTOB, MOHATHN, 3aKOHOB M TEOPETUUCCKUX MOJOKEHUH,
JOCTYITHBIX 00OOIICHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TpPU U3YYCHUH BEIIECTB MU
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATETLHOCTH, OCBOCHHMHM TPAaBMJI 0O€30MacHOr0 OOpamieHusi ¢ BEIIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 1ENIH, KaK:

— (opmMupoBaHHE WHTCILICKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTECIPHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

—  HampaBJICHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
OOyJarommxcss K CaMOCTOSTEIBLHOW IO03HABATEILHON EATECIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHUe YCI0BUM, CITIOCOOCTBYIONIHUX MPHOOPETEHUIO 00yJarOIIIMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHWS W CaMOIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOIINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKPYXAaIOIEro MHUpa, MCIOJb3Yysd 3HAHUS W OMBIT, MOJIYYCHHBIC MPU H3YYCHHUH
XUMUH, TPUMCHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHe y OOydYalOMMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKU
11e71Ieco00pa3HOTO TOBEIECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEW IPUPOLHOU CPEBIL;

— pa3BHTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdWIIS UM HAMPaBICHHOCTH NaTbHEUIIETO
oOy4eHus.

OO1iee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, Kalblusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBSI3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanuys XuMUYECKUX PEeaKIid MO pa3IMYHbIM NpHU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETNEeHEH OKHUCIEHUS XMMHUYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpoCTH XUMHUYECKOW peaknuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [IoHsITHE 0 TOMOTE€HHBIX U TeTEePOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUd C  HCHOJIB30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALMU. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJHbIE M COKpAIIEHHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMII W CcoJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccormannu. KauectBeHHbIe peakiuy Ha MOHBL. [[OHSITHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMUA KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HeMeTasioB (rpadura W anmaza), CIOXKHBIX BELIECTB
(xJmopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEaKIuu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEIECTB, IPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEHd U  COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMHu pa3yIoKEHHs, COEIUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe CTENeHu okuciieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJOBEKa. BaxkHeWlme XJIOpuabl U UX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka 3memMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IIPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeICTaBUTEN Kilacca KHUCIOT M crheuu@uueckue). XUMUUYECKHE pPEaKIHH,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MPUPOJie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW cpeabl COCIMHEHHMSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmuyeckue cBoiictsa. Kpyroopor a3ora B npupone. AMMHUak, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJIyueHHe, (PU3MYEeCKHe U XUMHUYECKUE
CBOMiCcTBa (00OmMEe Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U CHenu(puiecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Monu(duUKaMK, PpacIpoCTpaHeHWe B TMpUPOAE, (U3HUECKHEe U XUMHUYECKHUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnoGanbHOr0 TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noilyuyeHue W mnpuMmeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHayanbHbBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, dTAHOJ, TJIMIIEPUH, YKCYCHas! KUCIO0TA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BAXKHBIX BEIECTBAX: KHUpax, OeNKax, yrieBojax — U ux
poIM B OKM3HM 4eloBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus o0
okcuzae kpemaus (IV) u kpemHueBoil kucinore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxXHeHIe CTpOuTeNbHbIE MaTepHallbl: KepaMmHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIJIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaXaromme (PU3NUecKrne M XUMHYECKHE CBONCTBA
rajJloreéHOB M MX COEIMHEHUH (BO3MOXKHO MCIIONIb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHHE C oO0pa3lamMu XJOpUAOB (TaJOTEHUIOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoj JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HHE XHMHMYECKHX CBOMCTB
pa30aBIEHHOI CEepHOM KUCIOTHI, MPOBEICHUE KaYECTBEHHON PEaKIMi Ha Cyb(at-
MOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJb30BaHHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MPOBEACHHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUTMUECKNX PEmIETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO rasa, POBE/ICHUE KauyeCTBEHHBIX pPEaklMil Ha KapOOoHAT U
CUJIMKAaT-HOHBl W M3YYCHHE I[PU3HAKOB MX INPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKUe CBOMCTBA MeTaiioB. OOmue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTampl: nonoxeHue B llepuoanueckon cucrteMe XMMHYECKUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenouno3emenpHble METAUIBl MarHud W KaJdbUMM: TIOJOKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIblIU U HATpUsl C BOJOM (BO3MOKHO MCIOJB30BAHME BHJICOMATEPUATIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), mexu (11), HaOmIOaCHKE K ONMKCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kalbliug (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYKarolieh cpenbl (MpeiesibHas JOoMycTUMas
KoHIIeHTpaIus BemecTs, aanee — [1JIK). Poxs xumun B penieHnn 3KoI0ruueckux
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnsanus MeXnpeIMETHBIX CBS3€d IMPU W3YYEHHMM XMMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: wmarepusi, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, €AUHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE MOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA AJIAIITUPOBAHHOM
INPOI'PAMMBI ITIO XUMHWHU HA YPOBHE OCHOBHOTI'O OBIIIET'O
OBPA30OBAHUA

[InaHupyemMble  pe3yJbTaTbl  OCBOCHHUS  aJalTUPOBAHHOM  OCHOBHOU
o0pa3oBaTeabHON POrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHMsi 0OYyHarOIIUXCS C
3I1P npencraBisioT co00i cucTeMy BEAYIIMX IEIEBbIX YCTAHOBOK M OXKHIAEMBIX
pe3yJIbTaTOB OCBOCHHMS BCEX KOMIIOHEHTOB, COCTAaBIIIOLIMX COJIEPKATEIbHYIO
OCHOBY 00pa30BaTeIbHON MPOrpaMMBbI.

UrtoroBeie mocTmwkenus oOydaronuxcs ¢ 3[IP B memom  qomKHBI
COOTBETCTBOBATh TPEOOBAaHUAM K MTOTOBBIM JOCTUKEHUSM CBEPCTHUKOB C
HOPMAaTUBHBIM pa3BUTHEM, omnpeneisieMblM aeucTByrommM PIOC OO0O. Ilpm
TOM OHM JOJDKHBI OLICHMBAThCS KaK HMCXOJs M3 OCBOEHHUS aKaJeMHUYECKOIO
KOMIIOHEHTa 00Opa3oBaHUs, TaK M C TOYKU 3PEHUS] COLMAIbHOW (SKU3HEHHOM)
KOMIIETEHIIMM ~ O0y4aromierocsi, NpH HEOOXOJUMOCTH C  HCIOJIb30BAaHUEM
aJanTUPOBAHHOTO  MHCTPYMEHTApHUsA, IMO3BOJSIOIIETO  clelaTb  BUIAUMBIMU
KaueCTBO U Pe3ysIbTaT 00yUeHUsI, YMEHUE PUMEHSTh 3HAHUS, TOJTYYEHHBIE B XO/I€
oOyuyeHusl, B IOBCEHEBHON KU3HU.

B cootBerctBun ¢ tpedoBanusamu PI'OC OOO cucrema miaHUPYEMbIX
pPE3YyABTATOB — JMYHOCTHBIX, METATPEAMETHBIX U MPEIMETHBIX — YCTAHABIIUBAET U
OMKCHIBAET COBOKYITHOCTH Y4YEOHO-TIO3HABATENBHBIX M YYEOHO-TIPAKTUYECKHUX
3a/1a4, KOTOpbIe ocBanBaroT obyvarommuecs ¢ 311P.

JIMYHOCTHBIE PE3YJIBTATHBI
Jluunocmuvie pe3yabmamsl  OCBOCHUS  AaITUPOBAHHOM  OCHOBHOM
o0pa3oBaTeNbHOM MNPOrpaMMbl  PACKPBIBAIOT M JETATU3UPYIOT  OCHOBHBIE
HAIPAaBIEHHOCTH ATHX Pe3yabTaToB. OHU BKIIOYAIOT:
® TOTOBHOCTh U cnocoOHOCTh oOyuwaromuxcsi ¢ 3[IP k camopa3BuTuio u
JUYHOCTHOMY CaMOOTIPEACTICHUIO;
e COPMUPOBAHHOCTh MX MOTHBAIlMU K OOYUEHHIO W IICJICHAINPABICHHOM
MO3HABATEJIbHOM 1eATEIbHOCTH;
® CHCTEMY 3HAUMMBIX COLHMAIBHBIX M MEXJIMYHOCTHBIX OTHOILIEHUH,
[IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, OTPa)XalOIIMX JMYHOCTHBIE W TPakKIaHCKUE
MO3UINH B JIEATEITHHOCTH;
® COlLMaTbHBIC KOMIIETCHIINY;
® [PaBOCO3HAHMUE;
® CrOCOOHOCTH CTaBUTH LEJIU U CTPOUTDH KU3HEHHBIE IJIaHbI;
® CrNIOCOOHOCTb K OCO3HAHHIO POCCUMCKON MAEHTUYHOCTH B MOJHUKYJIBTYPHOM
COLIUyME.
OneHka AOCTHXKEHUS ATOW TPYMIbl MNIAHUPYEMBIX PE3YyJbTaTOB BEIECTCS B
X0[€  Mpolenyp, JAONYCKAIOIUX  IPEAOCTaBICHHE U HCIOJb30BaHUE
UCKJTIIOYUTENIHHO HEeMEePCOHU(UIIMPOBAHHON HH(DOPMALIUHL.



METANPEAMETHBIE PE3YJIBTATBI ocBoeHus aaanTupoBaHHOM
OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl NPEICTaBICHBl B COOTBETCTBUU C
NOJrPyNIaMHi YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM, PACKPBIBAIOT U JIETAIU3UPYIOT
OCHOBHBIE HaIIPaBJICHHOCTH METAIIPEAMETHBIX pe3yJbTaToB. OHU OTPaXKaroT:

e ocBOeHHble oOOywatommucs ¢ 3IIP  MexnpeaMeTHble MOHATUS U
YHUBEpCalbHble  y4yeOHble  JE€WCTBHS  (PEryJsTUBHbIE, IO3HABaTEIbHbBIC,
KOMMYHUKATHBHBIE);

® CIOCOOHOCTh HMX MCHOJB30BaHUS B Y4YEOHOW, TIO3HABAaTEIbHOU U
COLIMAJIBHOM IIPAKTHUKE;

® CaMOCTOSITENIbHOCTh  IUIAHUPOBAHHUS M OCYLIECTBJIEHUS  y4eOHOM
NESATEIbBHOCTY W OpraHu3aluy y4eOHOIro COTpYyAHMYECTBA C IleJaroraMud u
CBEPCTHUKAMHY;

® TIOCTPOEHUE UHAUBUAYAIBHON 00pa30BaTENbHON TPACKTOPHH.

Pecynamuenvie:

* oOHapyxuBaTh U GOPMYIUPOBATH YUEOHYIO MPOOIEMY, OMPEACAThH LEb
y4eOHOU JesITeIbHOCTH;

* BBIJIBUTaTh BEPCUU PEIICHUS IKCIIEPUMEHTAILHOM MPOOJIeMbl, 0CO3HABAThH
KOHEYHBIN pe3yibTaT, BRIOUpATh U3 MPEIIOKEHHBIX CPE/ICTBA JOCTHKECHUS 11EIIH;

* COCTaBJATH (MHAMBUAYAJIHHO WX B TPYIIE) TUIAH PEIICHUS TPOOJIEMBI;

e paborags 1O TIUIaHY, CBEpATb CBOM JICUCTBHS C I1EIbIO U, TMpHU
HEO0OXOIMMOCTH, UCTIPABIISTH OIIUOKY;

* B JMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh KPUTEPUH OILICHKH.

Kommynurkamuenwie:

* OpPraHM30BBIBATH YUeOHOE B3aMMOICHCTBHUE B TPyMIE (OMPEAEATh 00mIre
EJIH, PACTIPEACTISATE POJIU, JOTOBAPUBATHLCS APYT C IPYTOM U T. II.).

Ilo3nasamensnoie:

* aHaNM3MpOBaTh, CpPaBHHBATh, KJIacCHPUIUpPOBATH W  00001IATH
XUMUYECKHE (DAKTHI U SBJICHHUS,

* BBISABIIATH MPUYUHBI U CIACACTBUS IPOCTHIX XUMUUIECKUX SIBJICHUM;

* OCYIIECTBIISATh CpaBHEHHWE, KIACCU(DUKAIIUI0O XUMHUYECKUX BEIIECTB I10
3aJIaHHBIM OCHOBAHHSIM M KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTHUECKUX OTIEpaIluii;

* CTPOWUTH JIOTHUECKOE CYXKJACHHE TIOCIe TMPEABAPUTEILHOTO aHau3a,
BKJTIOYAIOITIEE YCTAHOBJICHUE PUUNHHO-CIIC/ICTBEHHBIX CBSI3EH;

* CO3/IaBaTh CXEMATHYECKHE MOJEIW C BBIJICTICHUEM CYIIECTBEHHBIX
XapaKTePUCTUK XUMHUYECKOTO OOBEKTA,;

* COCTaBIISITh TE3UCHI, PA3INIHBIC BUBI TUIAHOB,;

* npeoOpa3oBbIBaTh MH(POPMAIIMIO W3 OJHOTO BUJA B JApyrou (Tabnuily B
TEKCT U TIp.).

* yYMEThb OIpEnessTh BO3MOXKHBIE HCTOYHHUKHM HEOOXOIUMBIX CBEICHUM,
NPOW3BOAUTH TMOWCK HWHPOpPMAIMHM, aHAIM3UPOBATH M  OICHUBATh €€
JIOCTOBEPHOCTb.



HNPEIMETHBIE PE3YJIBTATBI ocBoeHust afanTupOBaHHOW OCHOBHOM
00pa30BaTeNbHOM MPOTPAMMBI TPEJCTABICHBI B COOTBETCTBHHM C TpyHIaMH
pEe3yNbTaTOB YYEOHBIX NPEIMETOB, PACKPBIBAIOT W JCTAIU3UPYIOT HX B
OTHOUIEHUHU:

e 0CcBOCHHBIX oOywaromumucs ¢ 3IIP B xone u3ydeHus: yueOHOro mpeamera
yMeHUH, cienuuyecKux A JaHHON MpeaMeTHON 001acTH;

® BUJIOB JEATEIBHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHMS B paMKaX y4eOHOIo
npeaMeTa, ero npeoOpa3oBaHUIO U MPUMEHEHHUIO B YU€OHBIX, Y4EOHO-TIPOEKTHBIX
Y COLIMAJIBHO-TIPOEKTHBIX CUTYaLUSX;

e (HOpMHUPOBAHMS HAYYHOIO THUMA MBIIUICHUS, HAYYHBIX MNPEICTABICHUNA O
KITFOUEBBIX TEOPUSX, TUIIAX U BUJAX OTHOLLICHUN;

® BJAJCHUS HAYYHOH TEPMHUHOJOTHUEH, KIIFOUEBBIMU IOHATHIMH, METOJAMU U
prueMamu.

[InaHupyeMble JIMYHOCTHBIE M METANPEIMETHBIE PE3YyJbTaThl OCBOCHHS
oOyuarorumucs ¢ 3[1P amantupoBaHHOW OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
onucanbl B cooTBeTcTBUHU ¢ PI'OC OOO Ha nBYyX YPOBHSX:

e Ha oOiieM ypoBHE (IJTAaHUpYEMBIE pe3yNbTaThl (DOPMUPYIOTCS HA BceX 0Oe€3
UCKJIFOUYEHHUS YUeOHBIX MPEIMETaX U BO BHEYPOUHOU I€ITEIbHOCTH);

® Ha MPEIMETHOM YpPOBHE (IUIaHUpPyEMbIE pe3ynbTaTbl (GOPMHUPYIOTCS B
IPOLECCe H3YYEHHs] OTAEIbHBIX Y4YEOHBIX MPEIMETOB, BXOISAIIMX B IEPEUYCHb
y4€OHBIX MPEIMETOB, 00SA3aTEIbHBIX JJI1 U3yYEHHUS] HA YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHus).

Pesynbratel 1o rogam (GopMyJaupyrOTCs MO MPUHLUIY T0O0ABICHUS HOBBIX
pe3yabTaToB OT I'0Jla K IOy, Y’K€ Ha3BaHHbIC B NPEIBIAYIINX rofax MO3UIINH, KaK
IPAaBUJIO, JOCJTOBHO HE MOBTOPSAIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPEAHOIO
roJla N0 YMOJIYAHUIO BKJIIOYAIOT PE3YNIbTATHI TPEABIAYIINX JIET).

IIpenmeTHble pe3yabTaThl [0 UTOraM BTOPOIO roja M3y4yeHUs y4yeOHOro
npeaMera « XMMUsD» TOJKHBI OTpaxaTbh C(POPMUPOBAHHOCTh YMEHUINA '

— OpHUEHTUPOBATHCS B MOHATUSAX M ONEPUPOBATh MMU Ha 0Oa30BOM YpOBHE:
XUMHYECKasl CBS3b, MOJSIPHAs WM HEMOJIAPHAs KOBAJICHTHAs CBA3b, WOHHAs
CBSI3b, METAJUINYECKAS CBS3b, KPUCTAJUIMYECKAs PEIIETKA, MOH, KATUOH, aHUOH,
ANEKTPOJIUT W HEDJIEKTPOJIUT, AIEKTPOJIUTHYECKAs IUCCOLUALNSA, PEaKIUU
MOHHOTO 0OMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTENb U
BOCCTaHOBUTEb, OKUCICHHE U BOCCTAHOBJICHHE, 0OpaTUMbIE U HEOOpATUMBbIE
peaKuuy, CKOpPOCTb XMMHYECKOW pEaKkUuu, NPEAcNbHO  JOIyCTUMAs
koHueHtpauus (I1/IK), koppo3ust MmeTaiioB, CIJIaBbl, B TOM YHCJIE B IIPOLIECCE
BBITIOJTHEHHs Y4€OHBIX 3aJaHuil U mpu paboTe ¢ MCTOYHUKAMU XUMHUYECKOM
uHpOopMaIuy;

— COCTaBJIATh (POPMYJIBI  CJIOXKHBIX  BEIIECTB  HM3YyYEHHBIX KJIAcCOB C



MCITOJTh30BAaHUEM TAOJIHIIBI PACTBOPUMOCTH;

ONpPENENIATh CTENEHb OKUCIEHHS AaTOMOB XHUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSIX Pa3IMYHOrO0 COCTaBa C OMOpPOM Ha oOpasell; MPUHAJICKHOCTh
BEILIECTB K OMNPENEICHHOMY KJIACCy COCIMHEHUN C OMOPON HAa ONPEACIICHUS;
BUJIBI XMUMHUYECKOW CBs3M (KOBAJICHTHOM, WMOHHOM, MeETaJUIMYECKON) B
HEOPraHMYECKUX COCIMHEHUSIX; 3apsii HMOHA; XapakKTep Cpeabl B BOJHBIX
pacTBOpax KHUCJOT U LIEIOYEH;

OOBSICHATH OOIIME€ 3aKOHOMEPHOCTH B HM3MEHEHUU CBONCTB XHMHUYECKHX
3JIEMEHTOB M KX COCAUMHEHHM B IIpeJeNiax MajblX NEPUOJOB M TJIABHBIX
NOATPYHII € YYETOM CTPOEHUSI HMX AaTOMOB C HCIIOJIb30BAHUEM CXEMBbI
W3MEHEHHUS PaJINyCOB XUMUUYECKUX IIIEMEHTOB;

OTpEeNeNsaTh U KIACCUPUIIMPOBATh C MOMOIIBIO YUYUTENS W3YYCHHBIC THIIBI
XUMUYECKUX peakuuii (MO0 M3MEHEHUIO CTENEHEH OKHCIEHUS aTOMOB
XUMUYECKUX JJIEMEHTOB, OOpPATUMOCTH pPEaKIil); ONMpEeAe/siTh H3yYCHHbIC
TUTBI XUMUYECKUX PEAKIINA;

ONUCHIBATh C OMOPOM Ha MUIaH (PU3MUYECKHE U XMMUUYECKUE CBOMCTBA MPOCTHIX
BEIIIECTB, OOpa30BaHHBIX JJIEMEHTAMH: YTJIEpO], KpeMHUM, a3oT, ¢ocdop,
cepa, XJIOp, HAaTPUid, KaJIMK, MarHuu, KaJIbLUN, alIFIOMUHHM, KEJIE30;
OMKCHIBATH C OMOPO HA MJIaH XUMUYECKHUE CBOMCTBA CIIOKHBIX BEIIECTB (M MX
pacTBOpOB): aMMHAaKa, XJOPOBOJOPOJA, CEPOBOAOPOAA, OKCHUIIOB U
rugipokcuaoB MetawioB [-ITA rpynm, okcuga ¥ THAPOKCHAA AITIOMHUHUS,
okcua u ruapokcuaa meau(Il), okcuaa u ruapokcuaa MUHKA, OKCUIOB Keje3a
u rugpokcunoB (I u III), oxcunos yraepona(Ill u 1V), oxcuna kpemuus(IV),
okcusioB azota u docdopa(lll u V), cepuucroit, cepHoil a30TUCTON, a30THOM,
dbochopHOi, yroibHON, KPEMHUEBON KHUCIIOT U UX CPEAHUX COJICH, a TaKkKe
TUAPOKApOOHATOB, MOATBEPKIAAsE ITO ONMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
HMOHHBIX ypaBHEHUI COOTBETCTBYIOIIHNX XUMHUYECKUX peakiuin
IpeIBapUTEIHLHO UICHTU(PHUITUPOBATH BEIIECTBA MO PYKOBOJCTBOM YUUTEIS;
MIPOTHO3MPOBATH CBOMCTBA BEIECTB HA OCHOBE OOIIMX XUMHUYECKUX CBOWCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB, K KOTOPHIM OHH OTHOCSITCS C OTIOPOM Ha
CIIPaBOYHYIO WH(OPMAIIHIO;

COCTaBJISITh C ONOPOM HA aIrOpuTM YYE€OHBIX JIEUCTBUM ypaBHEHMS
AJIEKTPOJIMTUYECKON NUCCOLMAIMUA KUCIOT, OCHOBAHHMM M COJICH; MOJIHBIE U
COKpallleHHbIC YPaBHEHUSI peaKIuii HOHHOTO OOMEHA; COCTABJISATh YpaBHEHUS
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA W PACKPBIBATH UX CYIIHOCTb,
UCIIOJNIB3YsI JIJIst ATOTO JIEKTPOHHBIN OanaHc;

MPOBOJIUTH C OIMOPOW HA aJTOPUTM Y4YEOHBIX JEUCTBUI pacyeThl IO
YpaBHEHUSIM XUMUYECKHUX PEAKIINA: KOJIMIECTBa, 00heMa, MACChI BEIIECTBA T10
M3BECTHOMY KOJUYECTBY, 00bEMY, MaCCE PEareHTOB WK MPOAYKTOB PEAKIIHH;
CleA0BaTh IpaBWiaM IOJb30BaHUSA XHUMHUYECKOW IMOCYIOH, PEaKTUBAMH U
nabopaTOpHbIM ~ 00OpYIOBaHMEM, a TakXke MpaBuiaM OOpalleHus C
BEIIECTBAMU B  COOTBETCTBUM C HMHCTPYKUHUSIMHU TI0  BBINOJHEHUIO
71a00PATOPHBIX XUMUYECKUX IKCIIEPUMEHTOB;



MPUMEHSTh KAaYeCTBEHHBIC PEAKIMH JJIsi PAclO3HABaHHS TPU BBHINOJIHEHUU
3alaHuiil WK Ja0OpaTOPHBIX OMBITOB: XJIOPUI-, OPOMUII-, HOIUA-, CYIb(daT-,
KapOOHAT-, CHIIUKaT-, (hochaT-aHUuOHBI, THIPOKCUA-UOHBI, KATUOHBI AMMOHHSI,
MarHus, Kajbllus, aJIIOMUHMS, sxene3a(2+) u (3+), memnu(2+), LHMHKA,
NPUCYTCTBYIOIIME B BOJIHBIX pPAacTBOpax C MCIHOJb30BAaHUEM TaOIHIIbI
«KauecTBeHHbIE peakiliy Ha KATHOHBI U aHUOHBDY;

TUIAHUPOBATh U MTPOBOAUTH XMMHUECKHE SKCIIEPUMEHTHI C MMOMOIIBIO TIEAarora,
WUTIOCTPUPYIOIINE TMPU3HAKM MPOTEKAHUS peakiuii HOHHOTO OOMEHa;
OTIPE/ICTIATh XapaKTep Cpeibl B pacTBOPaX KHUCIOT M OCHOBAaHUM C MOMOIIBIO
WHAMKATOPOB,  pellaTh  JKCIEpPUMEHTAJbHbIE  33Jaud 10  TeMe
«ONEKTPOJIMTUYECKAsT ~ JUCCOLMALUA»; M3ydyaTh XHMMHMUYECKHE CBOMCTBa
pPacTBOPOB COJITHOM M CEpPHOM KHUCIIOT; IMOJIy4aTh, COOMpPATh, paclo3HaBaTh
aMMHaK, YIJIEKHCIIbIM ra3 U u3ydaThb UX CBOMCTBA; UCCIIEOBaTh aM(OTEpHbIE
CBOMCTBA TUAPOKCHUIOB AIIOMHHMS M LMHKA; peuiarb 3KCHEPUMEHTAJIbHbIE
3ajaun 1o TemaM «BaxHelmme HeMeTalulbl M UX COCIUHEHUS» U
«Baxneimue Metamuibl U UX COEAUHEHUS», (HOPMYIUPOBATH OOOOIIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHUS OIBITOB C TOMOIIBIO TE/1arora;
HAONIOIaTh M OIMUCHIBATh C OMOPOM HAa TUIAH XMUMHYECKHUE IKCIEPUMEHTHI:
OTIBITHI, MIUTIOCTPUPYIOIIHE (PU3NIECKUE U XUMHUECKHE CBOMCTBA TAJIOTEHOB U
UX  COeAMHEHHMH  (BO3MOXXHO  HCIOJB30BAaHUE  BUICOMATEPHUAJIOB);
O3HaKOMJIEHHE C O00pa3lamMu XJIOpPHUIOB (TajJOreHUI0B); O3HAKOMIIEHUE C
MOJIEISIMU KPUCTAJUTMYECKUX PELIETOK HEOPraHUYECKUX BELLECTB: METAIJIOB U
HeMeTauioB (rpaduta, QylepeHa W aaMmasa), CIOKHBIX BEIIECTB (XJIopHaa
HaTpUsl); OMNbBITHI, WJUIIOCTPUPYIOLIUE 3aBHUCUMOCTh CKOPOCTH XHMHUYECKOM
peakuuu  OT  BO3ACWCTBHUA  Pa3IMYHBIX  (PAKTOPOB;  MCCIEIOBAHUE
AJIEKTPOTIPOBOTHOCTH  PACTBOPOB  BEIECTB; OMBITHI, HUTFOCTPUPYIOIIUE
MPOIIECC TUCCOLMAIIMU KUCIIOT, HIeNI0uei U cojieil (BO3MOXKHO MCIOIB30BaHNE
BUJICOMATEPHANIOB); O3HAKOMJIEHME C 0O0pas3llaMu METalIOB M CIUIABOB;
U3y4eHNE Pe3yIbTaTOB KOPPO3UU METAIIIOB, B3AaMMOJICHCTBHS OKCH/IA KaJIbIIHsI
C BOJIOM, TMpoliecca TOPEHUs Keye3a B KUCIOpoAe (BO3ZMOKHO MCTIOJIb30BaHUE
BUICOMATEPHAIIOB); OIBITHI, WJUTFOCTPUPYIOLIUE MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAaKIMii; O3HAKOMIIEHHE C OO0pas3lamH Cepbl, a30Ta,
dochopa ©W UX COCIUHEHUSIMHU; B3aUMOJACUCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MEJbIO; U3yUYEHHE MOJIENeH KPUCTAIITMYECKUX PEIIeTOK
anMasa, rpaduTa, MOJIEKYJbl (QyJulepeHa, METaIOB, XJIOpUIAa HaTpHs;
O3HAKOMJIGHHE C  TMpOLECcCOM  aAcOpOLMU  PACTBOPEHHBIX  BEIIECTB
aKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHMBOTa3a; O3HAKOMIICHHE C
oOpazuamMu yAOOpeHU M MNPOAYKIMH CHIMKATHOW MPOMBINUIEHHOCTH;
IpolLiecC OKpalIMBaHus MJIaMEHU KaTHOHAMU METaJIOB;

UCIOJIb30BaTh ~XUMHUYECKHE OJKCIIEPUMEHThl KaK JUIsl  TOATBEPKICHUS
U3y4aeMbIX 3aKOHOMEPHOCTEH M CBOMCTB BEHIECTB, TaK W IS MPOBEPKHU
OPEANnojOKEHUH W MPOTHO30B; IUJIAHUPOBATh MPOBEJIEHUE  OIBITOB,
dbopMmynupoBath 0000IIEHUS H BBIBOJLI TIO pe3yJabTaTaM MPOBEICHUS



HKCIEPUMEHTA C IIOMOILBIO N1€arora;
IPUMEHATH C ONOPOI Ha aJIrOpUTM Y4E€OHBIX JEHCTBUII OCHOBHBIE OIEpallU
MBICIUTENBHON AESITEIbHOCTU JUIsl U3YUYE€HUS CBOWCTB BEIIECTB U XUMUYECKUX
peakuuii; MpUeMbl €CTECTBEHHOHAyYHOTO METOJa IMO3HaHUs (B TOM 4HCIIE
HaOJIOJICHUE, W3MEPEHHUE, HKCIEPUMEHT, MOJCIUPOBAHME) JJIS PELICHUS
y4eOHBIX 3a/ad, B MPOBEICHUU YUEOHBIX HCCIECJOBAHUM M TIOJTOTOBKE
y4eOHBIX MPOEKTOB C MOMOIIBIO MEAarora;

HCIIOJIb30BaTh IMOJYYEHHbIE XWMHYECKHE 3HAHUS B PA3JIMYHBIX CUTYaLMSIX:
NPUMEHEHHE W3YYCHHBIX BEIIECTB W MaTepHalioB B OBITY, CEIbCKOM
XO3sIIICTBE, Ha MPOU3BOJCTBE; IPUMEHEHHE MPOJYKTOB IHepepabOTKU
IPUPOJHBIX MCTOYHUKOB YTJIEBOJOPOJOB (Yrojb, MPUPOJHBIA Tra3, HEPTh) B
OBITY W IPOMBILUICHHOCTH; MOHUMaHUE Bpeaa (OMacHOCTH) BO3JECHCTBUS Ha
YeJloBEKa OIPE/ICICHHBIX BEIECTB, a TaKXe CIOCO00B YMEHBUICHUS U
PENOTBPAIICHUS WX BPEJHOTO BO3JCHCTBHS; IMOHUMAHUE 3HAYCHUS YKUPOB,
O€JIKOB, YIJIEBOJOB JUIsl OpPraHU3Ma YeJIOBEKa;

OCYUIECTBJISATh C ONOPOMl HAa aNrOpUTM Y4YeOHBIX ACHCTBUU MOUCK U OTOOP
XUMUYECKON HMH(POPMALMK, HEOOXOAUMOW Il CO3JaHUsl NMUCBMEHHBIX H
YCTHBIX COOOIIEHUH, TPAMOTHO UCIOJIb3Yys B HUX MOHATUHHBIA anmapar HayKH
M WUIIOCTPATUBHBIA Marepuan, MyOJIMYHO NPEICTaBIATh IOIYYEHHBIE
pe3yNbTaThl SKCIIEPUMEHTAIILHON U/UIN TEOPETUUECKON JeSITENbHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMHYeCKHEe peaKkul
[ToBTOpEeHue n yriryoieHne 3HaHun bubmmoreka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAIIHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa LIOK
' TPYTHEL 6P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBa MeTAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrtpouabnbsie IIpakTnueckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[lepnonnueckuii 3aKoH.
[Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK
i https://m.edsoo.ru/00adb6b6

HEPBBIX TPEX MEPUOJIOB
Knaccugukarus 1 HoMeHKIaTypa 1 bubnnorexka [HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XMMUYECKOU CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjiacca»
Knaccudukanus xumuaeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

eakuuu. [loHaTHE O TOMOTE€HHBIX U 1 bubmmorexa [OK
p ] https://m.edsoo.ru/00adbe9a
TETEPOTre€HHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK

@DakTOpPBI, BAUSIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c
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XUMUYECKON PEAKLUU U IIOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbIE U ci1a0ble Bubmaorexa ITOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni Bubmorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LOK
p VH https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LHOK
pedt o https://m.edsoo.ru/00add8b2
ANEKTPONTUTUYECKON TUCCOITUAIIUT
14 ITousiTHE O TUAPOIN3E COJIEH bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTu3aIus bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenue skcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI Eubmorexa I[OK
P 8 HHATLHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
P P . bubnmuotexa [JOK
18 XUMUYEeCKUE CBOWCTBA HA MPUMEpPE

XJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ComnsiHast KHCIIOTA,

bubmuoreka [JOK

19 XMMHUYECKHE CBOMCTBA, IOIyYEHHE,
i https://m.edsoo.ru/00ade104
MpUMEHEHUE
[IpakTuueckas padora Ne 2 o treme
20 «[Tonmy4yeHne CONISTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brrancnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
93 Haxosxxnenue cepbl U €€ coeIMHEHU I bu6mmorexa [IOK
B MpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnuoteka [JOK
du3HYecKre U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 ¢u3nyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XYUMUYECKUE pPeaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaloIle cpeibl COETUHEHUSIMHU
cepol
97 Brranciienue MaccoBoit 07U BBIXOJ1a bubmuorexa [JOK

MMPpOAYKTaA pCaKIuu

https://m.edsoo.ru/00adec8a
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OO01m1ast XxapaKTepUCTHKA 3JIE€MEHTOB
V A-rpynrsl. A30T, paclipOCTpaHECHHE

bubmuoreka [JOK

28
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmoreia OK

- O https://m.eds00.ru/00adf004
MpUMEHEHUE
[IpakTrueckas padora Ne 3 o treme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
L ath https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnnoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEi
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYeCKOe bubmorexa LHOK
yAoop ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY Kalolel cpebl
COETMHEHUSIMU a30Ta
®ochop. Oxcun docdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (I)(I)I/I:I)3I/I(tle3:KHe u bubmmorexa [OK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Ucnonb3oBanue ¢ocdaTtos B

34 KaueCTBE MHUHEPATLHBIX YA0OpEHUH. bubnuotexa [JOK
3arpsi3HEHUE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacpocTpaHEHHE B

35 npu ﬁjle gmnrzlec;:/le Y XUMHUYECKUE bubmorexa HOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBA
bubnmnoreka [JOK
36 OxkcuJIpl yTiaepoaa, ux Gpu3ndeckue u 1

https://m.edsoo.ru/00adfebe
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XMMHYECKHE CBOMCTBA.
DKOJIOrHYEeCKHE TPOOIIEMBI,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHas KucioTa u e€ coiu BuGmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas pabota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KadecTBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHUYeCKUX BEIIECTBAX KaK O bubmmoreka LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemuuii u ero coennnenus bubmmoreka LIOK
https://m.edso0o.ru/00ae080a
IIpaxkTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnoreka [JOK
«BaxHenmme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponbHas pabora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertamnudeckasi CBS3b U bubnmoreka [JOK
METaJUTNYECKast KPUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB

42 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DNEKTPOXUMHUYECKHUH Psifl

https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

HaIPSHKEHUN METaJIOB

OO01ue cnocoObI MOTYYEHUS
MeTaimioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI bubmmorexa [IOK
P PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPKUT
pUMECH
46 TToHsiTHE O KOPPO3UU METAIIOB bubmorexa LOK
PP https://m.edsoo0.ru/00ae1278
bu6mmorexa [IOK
47
Lenotreie metansl https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJms https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxneinme coenMHEHNS KAJIbIU bubmmorexa [IOK
& H https://m.edsoo.ru/00ael15e8
51 O000111eHNE U CHCTEMATH3AIUS
3HAHUN
59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €6 bubmnorexa [IOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bubmuorexa [JOK
4 A i
> JTOMUHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

Oxcuipl, TMAPOKCHU/IBI U COJIU JKElle3a

https://m.edsoo.ru/00ael1d86
bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTU3AIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCcOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNe U CHUCTEMAaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTabl 1 UX
COETMHEHUS»
63 BemectBa 1 Matepuarnsl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmuorexa [IOK
OKPYXKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U bub6nuorexa [IOK

cUcTeMaTHu3anus 3HaHUU

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 Peseprublit ypok. O6o0mIeHnE U 1 bubmumoreka [IOK
CHCTEeMAaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumusi: 8- kiacc: 0a30BbIM YpOBEHb: YUEOHUK; 5-€ U3aHue, nepepaboTaHHoE,
8 kiacc/ I'abpuensn O.C., Octpoymos U.I'., CnaaxoB C.A. AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemmenner

* Xumust: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-¢ M3AaHuE, TepepaboTaHHoE,
9 ximacc/ I'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A. AKImoHEpHOE
obmectBo «M3aatenbeTBo «IIpocBenenner

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1.0.C.I'abpuensy, I'.I'.JIbicoBa «Xumus Metoandeckoe nocodre — 0a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TECTax, 3ajadyax,
ynpaxkHenusix. 11 xkimace» — M.: ipoda, 2023 ro.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHast kaura juist yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbHas kuura amst yuaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoyMoBa «3agauu 1o XUuMUu 1
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 knacc noypodHsi€e MIaHbl 10 YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaa» Yuurtens 2018ro.

8. M.A.Psa6oBa, Y.FO.Hesckas, P.B.JInako «Tecter mo xumuu 11 kmace», - M.
Ok3ameH, 2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XUMUYECKUN IKCIIEPUMEHT B TTKosIe 11
kiacey; - M.: llpoda. — 2019 rox.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://fipi.ru/
https://www.yaklass.ru
https://oge.sdamgia.ru
https://uchi.ru/
http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://ximozal.ucoz.ru/
www.olimpmgou.narod.ru.
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