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HOACHUTEJIBHAS 3AIITUCKA

Pabouas nporpamma yuebHOro Kypca « XuMus» Ha ypOBHE OCHOBHOTO O0IIEero 00pa3oBaHus Uil 00yJaromuxcst 9 KJIaccoB ¢ 3a/IePKKON MCUXUUECKOTO Pa3BUTHS
(ayee 1Mo TEKCTy — Mporpamma) sIBJISIETCS] KOMIOHEHTOM AanTHPOBAaHHON OCHOBHOW 0011€00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00Iero o0pa3oBaHus IS
oOyyJaronuxcst ¢ 3aaepkod rncuxuueckoro pazButus MBOY IlepBomaiickoit COII, kotopas paspaborana Ha ocHoBe DenepanbHON amanTHPOBAHHOU
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO o00IIero oOpa3oBaHUs s OOyYaroIIMXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS, YTBEP)KICHHOM
MunucrtepcTBoM npocBerieHus: Poccutickoit @denepanuu ot 24 HosOpst 2022 1. Ne1025 TIporpamma pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3yJIbTaTaM OCBOCHUS
OcHoBHOH 00pa3zoBaTENBHON MPOrpaMMbI OCHOBHOTO oOtmiero oopasoanuss MBOY IlepBomaiickoit COILLl ¢ yueTom mporpamm, BKIIOYCHHBIX B €€ CTPYKTYPY.
[IporpamMma cooTBeTcTBYeT TpeOoBaHUsIM DelepalibHOTO TOCYJApPCTBEHHOTO 00pa30BaTENBHOTO CTAaHIapTa OCHOBHOTO 00IIero odpazoBaHus U oOecrnedyuBacT
JOCTUKECHHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS AJANTHPOBAHHONW OCHOBHOM 00pa3oBaTENBHON MPOrpaMMON OCHOBHOTO o0miero ooOpasoBanus MBOY
ITepBomatiickoit COIL. Ilporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHWs COCTaBJICHAa Ha OCHOBE TPEOOBAHHWI K pe3ysbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTrO oOmiero ooOpaszoBanusi, npeactaBieHHbIXx B GI'OC OOO, a Takxke Ha OCHOBE pabouell MporpamMMbl
BOCIUTAHMS IIKOJBl U C YYETOM KOHLEMIMM MpernojaBaHHsl y4yeOHOro mpeamera «Xumus» B o0Opa3oBaTeNnbHbIX opraHu3anusix Poccuiickoit depepanuu.
[IporpaMMa no XxuMuu Ja€T MpenCTaBICHHUE O LENAX, 00Lel cTpaTeru oO0y4eHHsl, BOCIIUTAHUS U Pa3BUTHS OOyHaIOIMXCS CpPeCTBaMU Y4eOHOI'o IpeaMmeTa,
yCTaHaBIUBaeT 00s3aTeNbHOE MPEIMETHOE COJIep)KaHUe, MpelyCcMaTpUBaeT paclpeiesieHHe €ro Mo KjaccaM M CTPYKTYpUpOBaHHE IO paszjieiaM M TeMaM
IIPOrpaMMbl 10 XUMUHU, OIPEIENISIET KOJIMYECTBEHHbIE U KAUECTBEHHbIE XapaKTEPUCTUKH COJIEPKaHUs, PEKOMEHIYEMYIO TI0CIIE10BAaTEIbHOCTh U3YUEHUSI XUMUU C
y4€TOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JTOTUKU y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEW 0O0yYaromMXcs, ONpeaAesieT BO3MOXKHOCTU
npeaMeTa Uil peau3aui TpeOOBaHM K pe3yIbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MPOTrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, a TAKKE
TpeOoBaHUM K pe3ysibTaTaM 00y4YeHHs] XMMHH Ha YPOBHE ILIeNiei M3y4YeHHs MpeMeTa U OCHOBHBIX BHJOB YU4eOHO-IIO3HABATEIBHON IEATEIHHOCTH 00yYaroIerocs
110 OCBOEHUIO Y4eOHOro cojiepkanus. M3yuenue yueOHOro npeaMera « XuMuUsS» NpeACTaBIsET 3HaUUTeNbHbIE TpyAHOCTH Juid nered ¢ 3IIP B cuny ocoOeHHocTel
UX IO3HABATEIbHOM AEATENbHOCTU. I 3TUX JeTel XapaKTepHbl HEIOCTATOUHBIN YPOBEHb PA3BUTHS JIOTMUECKOTO MBIIUICHHUS, 3aTPYIHEHHS B YCTAHOBJICHUU
MPUYUHHO-CIIEJACTBEHHBIX CBs3€H, HEYCTOMYMBOEC BHHUMAaHHME, MaJbIi OO0BEM MaMITH, HETOYHOCTh M 3aTPyAHEHHUS TMPU BOCIPOU3BEACHUH MaTrepuaa,
Hec(hOPMUPOBAHHOCTh MBICTUTENLHBIX ONEpaluii aHaIn3a, CHHTE3a, CPAaBHEHHUs, 0000IIEeHNs, HEAOCTATOYHAs] CHOCOOHOCTH K 3BYKOBOMY U CMBICJIOBOMY aHAIIU3Y
peun. B cBs3u ¢ 3TUM 0OOydaromuecs: UCHBITHIBAIOT CTOMKHWE TPYAHOCTH B OBJIAJIEHUHM HEOOXOAUMBIMH PEIENTHUBHBIMU W MPOAYKTUBHBIMH HABBIKAMU PEYH.
OcHoBHOE cojepkanue yuyebHoro mpenmera «Xumus» ans odydaromuxces ¢ 3I1P cootBerctByer @I'OC OO0 u ®OIT OOO. AnanTanus yueOHOro marepuana
MIPOMCXOJUT 32 CUET CIHEIHAIbHO OPTaHW30BAHHOM MOMOINM YYWTENsl, HAllPaBJICHHON Ha OOJierYeHre yCBOEHHUs y4eOHOro Marepuana. AJanTanus peanu3yercs
4yepe3 KCI0JIb30BAHUE CHEIUAIbHBIX METOJIOB U MPUEMOB OOyUYeHUs, alaliTalluI0 CJI0XKHOI0 y4eOHOro Marepuala, coKpalleHne oObeMOB 33aBaeMbIX 3aJaHUi,
HCIIOJIb30BaHUE CIIELUATBLHON CHCTEMBI OLICHKH PE3YyJIbTATOB OCBOECHMS, CO3/IaHUE CIELUUATBHBIX YCIOBUWM MPH MPOBEAECHUU OLIEHOYHBIX Hpouenyp. bombiryro
ponb B oOyueHun aered ¢ 3IIP urpaer mMakcuMaiabHOE HCIIOJIB30BAHME HAIVIAHO-IWJAKTUYECKOTO0 MaTepHalla, MCIOJIb30BAHHE Pa3HOOOPA3HBIX OIMOPHBIX
«MaMATOK», allTOPUTMOB pabOThI, CIOBApUKOB, Tabmuil U cxeMm. [Iporiecc oOydeHUs TaKUX IIKOJIHLHUKOB MMEET KOPPEKIIMOHHO-PAa3BUBAIOIIUI XapakTep, 4TO
BBIPAXKAETCs] B HMCIOJIb30BAaHUM 3a/laHul, HAIPABIEHHBIX HA KOPPEKLHUIO HEIOCTATKOB M OMUPAETCS HAa CYOBEKTHUBHBIM OMNBIT ydalIUXcCs, CBSI3b M3Yy4aeMoro
MaTepuaa ¢ peallbHOM KU3HBIO. 3HAaHWE XUMHUH CIYKUT OCHOBOW AJisi (JOPMUPOBAHUS MHPOBO33PEHHsI 00YYaIOIIErocs, ero MpeACcTaBIeHU O MaTepuaTbHOM
€IMHCTBE MUPA, BAXXHYIO POJIb UTPatoT (popMHUpyeMble XUMUEH MPEACTaBIEHUS O B3aUMOIIPEBPAILEHUSX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemeHust TIo0abHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOW, SHEPreTHYECKOM, MUIIEBOM M IKOJIOTMYECKOil 0e30macHOCTH, MpolieM
3npaBooxpaHeHus. M3ydeHune xumuu: crocoOCTBYeT peanu3aliil BO3MOXKHOCTEW ISl caMOpa3BUTUS U (OPMHUPOBAHUS KyJNbTYpbl JMYHOCTH, €€ oOmed u
(yHKIIMOHATFHOW TPaMOTHOCTH; BHOCHUT BKJaJ B (pOpMHpOBAHHE MBIILIIEHUS W TBOPUECKUX CIIOCOOHOCTEW OOYYarOIIMXCsl, HaBBIKOB MX CaMOCTOSITEIHHOU
y4eOHOM JesATeNIbHOCTH, IKCHEPUMEHTANIbHBIX W HCCIIENOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IOBCEIHEBHOM »HU3HH, Tak U B NpodecCHOHaIbHOU
JEeSTeIbHOCTH, 3HAKOMUT CO CIelu(UKOW HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBHI IEJIOCTHOTO B3TJsAa HA €IUHCTBO MPUPOJBI U UEIOBEKAa, SBISETCS
OTBETCTBEHHBIM 3TalloM B (OPMUPOBAHUU €CTECTBEHHOHAYYHOH T'PaMOTHOCTH OOy4YaroOIIMXCs; CHOCOOCTBYeT (POPMUPOBAHHMIO HEHHOCTHOTO OTHOIIEHUS K



€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B 9KOJOTHYECKOe oOpa3oBaHue oOyuatonuxcs. /laHHble HampaBieHus B 00y4eHUN
XMUMHU 00ECTIeuyMBaIOTCs CIeUM(UKON copepkaHusl yuyeOHOTo MpeaMeTa, KOTOPBIM SIBIISCTCS MeNarornyeckd agalTHPOBAaHHBIM OTpakeHHEM 0a30BOM HayKu
XUMHH Ha onpenenéHHoM dTane e€ pa3Butusa. Kypc XxumMuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS OPUEHTUPOBAH HA OCBOCHHE OOYYAIOIIMMHUCSA CHUCTEMbI
[IEpBOHAYAJIbHBIX IMOHATUN XUMHH, OCHOB HEOPIaHUYECKON XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX ITOHATUN opraHndeckoil XxuMuu. CTpyKTypa colaepKaHus
MpOrpaMMbl IO XUMHUHU CHOPMHUPOBAHA HAa OCHOBE CHCTEMHOro moaxoia K e€ mizydenuro. ConepikaHue CKIIAAbIBACTCS M3 CHUCTEMbI MOHATUH O XHMHYECKOM
3JIEMEHTE M BEIIECTBE U CHCTEMBI MOHATHIA O XUMHUYECKOU peakuuu. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BAHbI [0 MPUHIHITY [TOCIEI0BATEIbHOTO PA3BUTHS
3HAHUN HAa OCHOBE TEOPETUYECKUX IPEICTABICHHUI Pa3HOTO YPOBHSA: — aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO ecTecTBO3HaHUs; — [leproanueckoro
3akoHa J[. V1. MeHeneeBa Kak OCHOBHOI'O 3aKOHa XMMMM; — YYEHHS O CTPOCHMM aTOMa MU XMMHYECKOH CBA3M; — MPEACTABICHUN 00 3IJIEKTPOJUTHYECKON
JMCCOLIMAIIMH BEIIECTB B PAacTBOpax. TeopeTuyeckrue 3HAHMUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS
MOCTIEIOBATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBINOJHSASA (PYHKIIMH OOBSICHEHUS W NMPOTHO3MPOBAHUS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAaKTHYECKOTO
MIPUMEHEHHUS U MOTY4YeHUs U3ydaeMbIX BenlecTB. OCBOCHUE MPOrpaMMbI IO XUMUU CIIOCOOCTBYET (HOPMUPOBAHUIO IPEICTABICHUS O XUMHUYECKON COCTaBISIONICH
HayYHOM KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbl, LIEHHOCTHOI'O OTHOILIEHHUS K HAyYHOMY 3HAHHMIO U METOJAaM IO3HaHMs B Hayke. M3yueHue Xxumuu
MIPOUCXOJUT C MPHUBJICUYCHUEM 3HAHUM U3 paHee M3yUeHHBIX YueOHbIX mpeameToB: «Okpyxaromuii Mupy, «buonorus. 5—7 knacee» u «dusuka. 7 kiaace». [lpu
W3YYEHUH XMMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTU
YeloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJNbTYpbl. 3ajaya y4eOHOTO MpeaMeTa COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMUYECKHX 3HAHUM —
BaOXHEUIINX (PAKTOB, MOHATUH, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUH, TOCTYITHBIX 0000IIEHUIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAYKH, B IPUOOIIEHUH K
HAy4YHBIM METOJaM IO3HAHUS MPU U3YYCHHH BEIIECTB U XUMHYECKHX peakuui, B (POPMUPOBAHUU M PA3BUTUH MO3HABATENIBHBIX YMEHUN M UX MPUMEHEHHH B
y4eOHO-TI03HABATEILHON U Y4eOHO-UCCIIEI0BATEIBCKON IEATEILHOCTH, OCBOCHUH MPAaBHJI 0€30MacHOr0 0OpaleHus ¢ BeIIeCTBAMU B TIOBCEAHEBHOM ku3HU. [Ipn
M3Y4YeHHH XMMUU HAa YPOBHE OCHOBHOTO OOIEro o0pa3oBaHUs BaXKHOE 3HAUEHUE MPUOOpENH TakHhe IEeNd, Kak: — (OpMHUpPOBaHHE UHTEIUICKTYalbHO Pa3BUTOU
JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY NPUHSATHIO PEUICHWH, CIIOCOOHOW alanTHpPOBATHCS K OBICTPO MEHSIOUIMMCS
YCIIOBUSIM KH3HU; — HAMPABJICHHOCTh 00YyYEHHUs Ha CUCTEMATUYECKOe MPUOOIIEHUE 00yUaOIUXCS K CAMOCTOSITENIbHOM MMO3HABATEIbHON e TEIbHOCTH, HAyYHBIM
MeToJaM TO3HaHMs, (OPMHUPYIOIIUM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEH K XUMHUHM, — OOeCleueHHe YCJIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO
00yYaroIMMHUCs ONbITa Pa3HOOOPa3HOM J1EATENLHOCTH, TO3HAHUS M CaMOIIO3HAHMS, KIIOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE
3HAYEHHUE JUIsl pa3jIMuHBIX BUAOB JEATEIbHOCTH; — (hopMmHpoBaHHe 0OLIeH (PyHKIHMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE YMEHUH
OOBSICHATB U OLICHUBATh SIBJICHUS OKPY’KAIOLIEr0 MHUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT, ITOJyUYEHHbIE IPU U3YYEHUH XUMUH, IPUMEHATh UX IPU PELICHUU MpobIeM B
MIOBCETHEBHOM )KM3HU U TPYAOBOM JIEATENBHOCTH; — (OPMHUPOBAHUE Y 0OYUYAIOIIMXCSl TYMAHUCTHUECKUX OTHOIIEHUH, TOHUMAaHUS EHHOCTH XUMHUYECKHX 3HaHU
JUIg BBIPAOOTKM SKOJIOTMYECKU 11e€J1ecOo00pa3HOro MoBeIeHUs B ObITY U TPYAOBOM AESITENBHOCTH B IIEJIIX COXPAHEHHUS CBOETrO 3/I0pPOBbS U OKpYKarolen
IPUPOJHON Cpenibl; — pa3BUTHE MOTHBAIMU K OOy4YeHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHMs OOIIEUeIOBEUYECKUX
LIEHHOCTE}, TOTOBHOCTH K OCO3HAHHOMY BBIGOPY HPOQUIIS 1 HAIIPaBICHHOCTH AaibHelinrero ooyuenus. CBSI3b C PABOYEN ITPOIPAMMOM BOCITUTAHU S
HIKOJIbI Peanu3anus BOCHMTATENBHOTO MOTEHIMANa YPOKOB XUMHHU (YPOUHOH NESATEIBHOCTH, AyAUTOPHBIX 3aHATHH B pPaMKax MaKCHUMAaJbHO JIOIyCTHMOM
y4ueOHOM Harpy3ku) NpeayCcMaTpHUBaeT: - MaKCHUMalbHOE HCIOJIb30BaHUE BOCHUTATENBHBIX BO3MOXKHOCTEW COJIEp)KaHUS YPOKOB JUIsl (OpMHpOBAHUS Yy
o0yyYaroImuxcs POCCUHCKUX TPAAULMOHHBIX TYXOBHO-HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX ILIEHHOCTEH, POCCHHCKOTO HCTOPUYECKOrO CO3HaHMS Ha OCHOBE
HCTOPUYECKOTO TPOCBEIIEHUS; IMOA00p COOTBETCTBYIOIIETO COAEpKAHHUS YPOKOB, 3a/JaHHN, BCIOMOIAaTEIbHBIX MaTepuajoB, MPOOJIEMHBIX CHUTyallMd Jis
00CyX/IeHUHl; - BKIIOYEHHUE B COJEpKaHUE YPOKOB IIEJIEBBIX OPUEHTHUPOB PE3yJIbTATOB BOCHHUTAHUS, UX Y4YET B ONpPENEICHUU BOCIMTATENBHBIX 337a4 YPOKOB,
3aHSTUIN; - BBIOOP METOJOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOUIMX BOCIUTATEIbHOE BO3/JEUCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCIMTATEIbHBIM HUJICATIOM,
LEJbI0 U 3a/ladyaMy BOCIHTAHUS, 1LIE€JIEBHIMH OPHEHTHUPAMHU DPE3yJIbTaTOB BOCHHUTAHUS; PEAJH3alMI0O MPUOPUTETA BOCIUTAHHUA B Y4eOHOW NEeATEIbHOCTH;

MpUBJICYEHNE BHUMAaHMSI OOYyYarOIIMXCS K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypOKax IMpeJIMETOB, SIBICHUUW U COOBITUH, MHULMUPOBAHHE OOCYXKIICHHI,
BBICKa3bIBaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO JMYHOCTHOI'O OTHOIICHHUS K U3y4aeMbIM COOBITHSM, SIBICHUSM, JIUIAM; - IPUMEHEHHE HHTEPAKTUBHBIX (hopMm
yueOHOM padOThl — MHTEIUIEKTYaJbHBIX, CTUMYJIUPYIOLIUX MO3HABATEIbHYI0 MOTHBALIMIO, UTPOBBIX METOJMK, AMCKYCCUH, NAIOUIMX BO3MOXKHOCTH MPHOOpECTH



OIBIT BEJEHMUS KOHCTPYKTHBHOTO [MAJOra; IpynioBOd pabOThl, KOTOpas y4YUT CTPOUTh OTHOLIEHUS M JAEHCTBOBATH B KOMAaHJE, CIIOCOOCTBYET Ppa3BUTHIO
KPUTHYECKOT'O MBIIICHHS; - TOOYkKIeHHe 00yUJaronuxcsi coOII0AaTh HOPMBI IIOBE/ICHUS, ITPaBHJIa OOIIEHHS CO CBEPCTHUKAMH M MEAArOrHUYeCKUMH pabOTHUKAMU,
COOTBETCTBYIOLIME YKJIAQy UIKOJbl, YCTAHOBJIEHHE U MOJJAEPKKY I00poxkenareiabHOH arMocdepsl; - OpraHM3alldi0 HAaCTaBHUYECTBA MOTHBHMPOBAHHBIX U
SPYAMPOBAHHBIX 0OYYAIOIIMXCS HAJl HEYCIIEBAIOIIMMHU OJTHOKJIACCHUKAMH, B TOM YHCIIE C 0COOBIMH 00pa30BaTeIbHBIMUA MOTPEOHOCTIMH, JAIOIIET0 00yYaroIIUMCs
COLMAJIBHO 3HAYUMBIH OINBIT COTPYAHMYECTBA M B3aUMHOM IMOMOULIM; - MHULUUPOBAHME M IOAJCPKKY HCCIEI0BATEIbCKON NESITEIbHOCTH O0yYarolIuXxcs,
TUTAHUPOBAHKE M BBINOJIHEHHE MHIUBUAYAIBHBIX U TPYIIOBBIX MIPOEKTOB BOCIIUTATEIBLHON HANPAaBICHHOCTU. Pe3ynbTaThl eJMHCTBA Y4eOHON U BOCIIMTATEILHON
JesTeIbHOCTH OTPa)K€Hbl B pasjene paboueill nmporpamMmbsl «JIMYHOCTHBIE pe3yJsbTaThl M3y4EHHUs yuyeOHOro mpeaMera «XHMHUS» Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHMSI.

IIporpammMa 1o XMMHUM Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs COCTABJIEHAa HAa OCHOBE TPeOOBAHMN K pe3ysbTaTaM OCBOCHMs OCHOBHOW 0Opa3oBaTelbHON
IporpaMMbl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbIX B PI'OC OO0, a takxe Ha ocHOBE (enepanbHoi paboueil mporpaMMbl BOCIIUTAHUS U C YIETOM
KOHIIETILIMY NIperoiaBaHus yueOHoro npeamera « XumMush» B 00pa3zoBareibHbIX opranusanusax Poccuiickoit denepanum.

[IporpamMma 1o xumuM JAET NpPEACTaBICHUE O IENAX, OOIed cTpaTeruu OOydeHHs, BOCHUTAHMSI M Pa3BUTHUsL OOY4alOUIMXCS CPEACTBAMU Yy4eOHOTO
IpeaMeTa, yCTaHaBIMBAaeT 00s3aTesIbHOE MPEIMETHOE COJepXKaHMe, NMPEeAyCMaTPUBAET pacHpeiesieHHe ero 1o KjiaccaM M CTPYKTYpPUpPOBAaHUE IO pas3jeiaM U
TE€MaM IPOrpaMMbl IO XUMHUHU, ONPEENAET KOJUUECTBEHHbIE U KAUECTBEHHbBIE XAPAKTEPUCTUKH COJEPKAHUS, PEKOMEHIYEMYIO MOCIIE0BATEIbHOCTh U3YUEHUS
XMUMHU C Y4€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYaroluxcs, ONpeaeiser
BO3MOYKHOCTH TIpEIMETa Ui peainu3aliu TpeOOBaHWH K pe3yibTaTaM OCBOEHHS OCHOBHOHM 00pa3oBaTeNbHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOMIETO
o0pa3oBaHMs, a Takxke TpeOoBaHUI K pe3yibraTaM OOyueHHMs XMMHUM Ha YPOBHE LieJed U3yueHMsl IMpeaMeTa M OCHOBHBIX BHUOB Y4eOHO-IIO3HABaTEIbHOMH
JeSITEIbHOCTH 00YyYaroIIerocs o OCBOCHUIO Y4EOHOTO COAEPKaHUSI.

3HaHuEe XUMUH CITy’)KUT OCHOBOH 11 (POPMUPOBAHMST MUPOBO33pEHHs 00YUarOIIErocsl, €ro MpeiCcTaBlIeH! 0 MaTepUaIbHOM €JMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GOopMHUpPyEeMbIe XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTHH U 00 SBOJIIOIUH BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TII00aIbHBIX MpooiIeM
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOI U HKOJIOTHUECKON 0e3011acCHOCTH, IPOOIeM 3/IpaBOOXPAHEHHUS.

N3ydeHue xumuu:

CIOCOOCTBYET peaan3aliii BO3MOKHOCTEH Ul caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYPbI IUYHOCTH, €€ 001el 1 (yHKIIMOHATBHON TPaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHUpPOBAHUE MBIIUIEHUS M TBOPUECKHUX CIIOCOOHOCTEH OOydaroluXcs, HAaBBIKOB WX CAMOCTOATEIbHOW Yy4eOHOM JeATelnbHOCTH,
HKCHEPUMEHTAIBHBIX M UCCIIE0BATENIbCKUX YMEHNUH, HEOOXOMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B IPOPECCUOHATILHOM 1€ TEIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAyYHOTO MBIIIUIEHUS, 3aKJIa/(bIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIs/1a Ha €JUHCTBO MPUPOJIBI U YENIOBEKa, SIBJISETCS] OTBETCTBEHHBIM
3TaroM
B (DOPMUPOBAHUHU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

croco0cTByeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTUYECKOE
o0pa3zoBaHue 00yUYarOMIUXCS.

JlanHble HampaBjieHHMsT B OOy4YeHMHM XMMHHM oOecredyMBaroTcsl creun(ukoi colepkaHuss y4yeOHOro mpeaMeTa, KOTOpBIM SBISETCS IeJaroru4yecku
alanTUPOBAHHBIM OTpa)keHHEM 0a30BOIl HAyKH XMMHHU Ha ONpPEeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsl OPUEHTUPOBAH HAa OCBOCHHE O0YUYaIOIIMMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATUI XUMHH, OCHOB
HEOPraHMYECKON XMMHUU 1 HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX IOHATUH OPraHUUYECKON XUMUH.

CtpyKTypa cozepkaHus IporpaMMbl 0 XUMHH ¢()OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO MoJxoJa K e€ u3yueHuto. ConepikaHue CKIaJbIBaeTCs U3 CUCTEMBI
MOHATUI O XMMHUYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CUCTEMbl CTPYKTYPHO OPraHM30BaHBI MO ITPUHIUITY
MOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKHUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunonuueckoro 3axona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;



— YYEHHs O CTPOCHHU aTOMa U XUMHUYECKOM CBSI3U;

— TpeAcTaBiIeHUI 00 3MEKTPOIUTHUECKON IUCCOIMAIINY BEUIECTB B paCTBOpax.

Teopernueckre 3HaHUSA PacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IMOJYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JPyromy, BBIMOJHAS (YHKIMU OOBSCHEHUS M IPOTHO3HPOBAHHUS CBOMCTB, CTPOCHUS M BO3MOXXHOCTEH MPAKTHMUYECKOTO MPUMEHEHHS M I1OJYYCHHUS
M3y4aeMbIX BEIECTB.

OcBoeHne MporpamMmbl MO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEJICTABICHUS O XUMHUECKOW COCTABIAIONICH HAaydyHOW KapTUHBI MUpPa B JIOTUKE €&
CUCTEMHOH MPUPObI, IEHHOCTHOIO OTHOILIEHHUS K HAyYHOMY 3HAHHUIO U METOJaM IMO3HaHUsS B Hayke. M3yueHne XMMUU MPOUCXOJUT C MPUBICUCHUEM 3HAHUM U3
paHee U3y4eHHBIX yueOHBIX nmpeaMeToB: «OKpysxatoumii Mupy», «buonorus. 5—7 kinacceb» 1 «Pu3mKa. 7 Kiacey.

[Ipy u3yuyeHUU XUMHUU MPOUCXOTUT (OPMUPOBAHUE 3HAHUNH OCHOB XMMHUYECKONW HAyKH Kak OOJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHUYECKOU
JESATeIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3agada y4yeOHOro Mmpeamera COCTOMT B (POPMHUPOBAHUHM CHUCTEMBl XHMMHUYECKHX
3HAHUNA — BaXHEHUIIHNX (aKTOB, MOHITHM, 32aKOHOB U TEOPETUUYECKUX IMOJIOKEHUHN, TOCTYIMHBIX 000OIIEHNH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOLICHNN K HAYYHBIM METOJIaM MO3HAHUS MPH M3YYCHHWU BEUIECTB U XUMHUECKUX PEaKIHii, B (JOPMHUPOBAHUU U PA3BUTHUU MO3HABATEIBHBIX YMEHUH U UX
MPUMEHEHUH B Y4eOHO-TIO3HABATENIbHONH U y4eOHO-MCCIIEeNOBATENbCKON JESTEIbHOCTH, OCBOCHHMHM MpaBHJI 0O€30MacHOro oOpalleHusi C BelIeCTBAMH B
[MOBCEIHEBHOMW KU3HU.

[Ipu u3yueHUr XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl BaXKHOE 3HAUEHHE TPUOOPETH TaKue 1EH, KaK:

— opMupOBaHUE WHTEIUIEKTYyalbHO PA3BUTOW JIMYHOCTH, TOTOBOM K CamMOOOpPa3OBaHHIO, COTPYAHHUYECTBY, CAMOCTOSTEIFHOMY HPUHSATHIO PEUICHHH,
CIIOCOOHOM aIaTHPOBATHCS K OBICTPO MEHSIOIIUMCS yCIIOBHUSM KH3HH;

— HAMpaBJICHHOCTh OOYYEHMs] HA CHCTEMATHYECKOE MPHOOIIeHHE O0YYaroIMXCs K CaMOCTOSITEIbHON MMO3HABATEIbHON JIEATEIbHOCTH, HAYYHBIM METOJIaM
MO3HAHUS, POPMUPYIOUIUM MOTHUBAIUIO U PAa3BUTHE CIIOCOOHOCTEH K XUMHUU;

— obecrieueHue yCiIoBUi, CIIOCOOCTBYIONIMX MPHUOOPETEHUIO 00YYAIOIIMMHUCS OTBITa Pa3HOOOPA3HOM EATEIIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIETEHIIHI), IMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUOB JAESITEIbHOCTH;

— (opmupoBanue obuel (GyHKIMOHATBHONW M €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YHCIIE€ YMEHUN OOBSICHATh U OLIEHUBATh SBJICHHUS OKPY>KaIOLIETO
MUPA, UCIIOJIb3YS 3HAHUS U OIBIT, TOJyYEHHbIE TPU U3YYEHUH XUMUHU, IPUMEHATh UX IPU PEIIeHUH TPOOJIeM B TOBCETHEBHOMN JKU3HU U TPYIOBOM 1EATEIbHOCTH;

— ¢popMupoBaHue Yy OOydYalOIUXCSl TyMAHUCTUYECKUX OTHOLICHHHM, MOHMMAHMUS LEHHOCTH XHMHWYECKUX 3HAHUM Ui BbIPAOOTKU 3KOJOTUYECKU
11e1ec000pa3HOro MOBEACHUS B ObITY U TPYIOBOM JESTENLHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbS M OKPY’KaIOLIEH MPUPOIHON CPEIbL;

— pa3BUTHE MOTHMBALMM K OOYYEHMIO, CHOCOOHOCTEH K CAMOKOHTPONIO M CAaMOBOCIMTAHMIO HAa OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOGMIIS U HAPaBICHHOCTH AaJbHENIIero 00yueHus..

OO6miee uncIo YacoB, OTBEAEHHBIX JIJISl U3YyUEHUs XMMUU Ha YPOBHE OCHOBHOTO OOIIIero oopasoBaHusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca
B HeZIeN0), B 9 kimacce — 68 yacoB (2 4yaca B HEJIETIO).

Mecto npexMera B y4eOHOM IIaHe
B cootBercTBUU € KaneHIapHbIM yueOHbIM rpadukom padotet MBOYVY Ilepomaiickoit COLL, pacniucanuem ypokos Ha 2024-2025 yueOHbIN IO KOJTUYECTBO

YacoB 110 XMMMHU B 9 KJacce cocTaBisieT 2 vaca B Helesr0 —68 gacoB B roj1. Ot6op popm opranuzanuu o0yueHHs! OCYIIECTBISIETCS C yUETOM €CTeCTBEHHO-
Hay4yHOTo cojepxaHus. bosibiioe BHUMaHue yAenseTcs J1abopaTOPHBIM U MIPAKTHUECKUM padoTaM, MUHUMYM KOTOPBIX OMPEENIEH B KaXI0M pasjelie
IIPOTrpaMMBI.

Ha npoBenenne 1abopaToOpHBIX B MPAKTUYECKUX PabOT OTBOAMTCS 7 4acOB, KOHTPOJBHBIX U 3a4€TOB- 6 9acoB. B cBs3M ¢ Mpa3qHIYHBIMU JTHSMH U
nepeHeceHHbIMH BhIXOAHBIMU AHSIMH (ITocTanoBnenue [IpaButenscrBa PO «O nepenoce Beixoaubix AHel B 2024 roay ot 10.08.2023 Ne 1314, [Ipoext
[Tocranosnenus [IpaBurtensctBa PO «O nepeHoce BHIXOAHBIX AHEH B 2025 rofy ) MpOM30ILIO YIUIOTHEHHE Y4eOHOr0 MaTepHara.



Henocrarok yueOHOr0 BpeMeHH KOMIICHCHPOBAH MyTEM MHTETpaIu TeM Kypca. [Iporpamma Oyer mpoiineHa 3a 66 dacos.

B cucreme ecrecTBeHHOHAay4HOT0 00pa30BaHMs XUMUS KaK y4eOHbIN IPeIMET 3aHMMAeT Ba)KHOE MECTO B ITO3HAHUM 3aKOHOB NMPUPOJIb], HOPMUPOBAHUU HAyUHOU
KapTUHBI MHUPA, CO3JAaHMM OCHOBBI XUMHUECKUX 3HAHWUU, HEOOXOAMMBIX Ui IOBCEIHEBHOH >KM3HM, HABBIKOB 3J0POBOTO M OE30MACHOTO JJs YelIOBEeKa U
OKpYy>Karolllel ero cpelpl 00pas3a KU3HH, a TAKXKE B BOCHUTAHUU HKOJIOTHYECKON KyJIbTyphl. [loaToMy M3ydeHne npeaMera OCHOBAHO HAa MEXIIPEIMETHBIX CBA3AX C
npeameramu: «buonorus», «'eorpadusy», «cropusy, «Jlureparypa», «Maremaruka», «Pycckuii s3b1k», «DU3MKay.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

JIngHOCTHEIE PE3YIbTAaThl OCBOCHHA HPOIrpaMMbl OCHOBHOT'O O6HIGFO 06p2130BaHI/I$I AJOCTUTAKOTCA B XOI€ O6y‘-ICHI/I$I XUMHHU B C€IAUHCTBC y‘IC6HOI>i u
BOCIUTATEIbHON JESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMH COIIMOKYJIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSMU, MPUHSATHIMH B
o0IIecTBE MPaBUIIAMHA U HOPMaMH TIOBEJICHUS M CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YIArOIIHXCSI.

JInuHOCTHBIE pe3yNbTaThl OTPAKaIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOW MO3UTHBHBIX IEHHOCTHBIX OPHEHTAlMH W pacIIupeHue
OTIbITa JESATEIHLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

HECHHOCTHOI'O OTHOIICHHA K OTCUCCTBCHHOMY KYJIbBTYPHOMY, UCTOPUUYCCKOMY W HAYYHOMY HACJICAWIO, IOHUMAaHHWA 3HAUCHUA XUMHUYECKOU HAayKH B KH3HU
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMH(OpMaIHei O MepeoBbIX TOCTHKEHHUSX M OTKPBITUSX MHUPOBOW U OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MIPEJICTABJICHHS] O COLMATbHBIX HOPMAaxX M MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJJIEKTHBE, KOMMYHHUKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHO-HCCIIeIOBATEIhCKON, TBOPUECKON U IPYTUX BUAAX JIEATEIbHOCTH, TOTOBHOCTH K PA3HOOOPA3HOM COBMECTHOM JEATEILHOCTH MPH BHITIOJHEHUN
y4eOHBIX, TMO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUH XHUMHUYECKHX OKCIEPUMEHTOB, CO3JIaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHUMAHHUIO H
B3aMMOIIOMOIIHU B ITPOLECCE STOM yq€6HOﬁ ACATCIIbHOCTH, TOTOBHOCTHU OLICHUBATH CcBOE MMOBEACHUEC U MOCTYIIKH CBOUX TOBapHHICﬁ C MO3UIUKU HPABCTBCHHBLIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XMMUYECKOM pPEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABIISIOLINE
OCHOBY JIA IMOHMMAaHUA CYIUIHOCTHU HaquOﬁ KapTUHBI MHUpa, TPCACTAaBICHUA 00 OCHOBHBIX 3aKOHOMCEPHOCTAX Pa3BHUTHA IMPUPOABI, B3AUMOCBA3AX UYCJIOBEKA C
MPUPOJHOM CpesIoil, O POJIU XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IMO3HAaBAaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IMOJIYUYCHHUEC HOBBIX 3HAaHUHU 110 XUMHWH, H@O6XO)II/IMBI€ JJIA 00BsACHEHUS Ha6J'II-OJIaeMI)IX IIpOLECCOB U HBHGHI/IfI,
MO3HABATENbHON, WH()OPMAIIMOHHOW WM YHTATEIhCKOW KYJIbTYphbl, B TOM YHCIE HaBBIKOB CAMOCTOATEIHHOW pPabOTHl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOU
HHTepaTypOﬁ, JOCTYIIHBIMH TEXHUYCCKUMHA CPEACTBAMU I/IH(bOpMaIII/IOHHI)IX TeXHOHOFHﬁ;

HMHTEpEC K 00YyUEHHUIO U MO3HAHUIO, TI0003HATETFHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K CaMOOOPa30BaHHUIO, POSKTHON U UCCIIEIOBATENIbCKON NESITeTbHOCTH,
K OCO3HaHHOMY BBIOOPY HANpaBJIEHHOCTH U YPOBHS 00yUYEHUS B JaTbHEHIIIEM;

4) popMHUpPOBAHUSI KYJILTYPbI 310POBbSI:



OCO3HaHHE IICHHOCTH J>KU3HHU, OTBETCTBCHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KU3HH, OCO3HAHHME ITOCIEICTBHI U
HETPUATHE BPEIHBIX MPUBBIUECK (YIMOTPEOICHHS alKOTOoJIs, HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJCHHS MpaBWil O0€30MacHOCTU NMpH OOpaIleHUH C
XMMHUYECKHMH BEIIECTBAMH B OBITY U peabHOM KHU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTHYECKOMY M3YUCHHIO MPOGEeCcCHil U Tpyla pa3iIMyHOIo poja, yBaKEHUE K TPYAY U Pe3ysbTaTaM TPYyJIOBOH JAEATEIHHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUH M0 XMMHHU, OCO3HAHHBIA BBHIOOP MHAWBUAYAIBHOM TPACKTOPHH MPOAOIDKEHHS 00pa30BaHUS C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHENIHOW NMpo(ecCHOHATbHOW JEATeNHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHHUH, TOTOBHOCTh aJJalITUPOBATHCS B MPO(ECCUOHATIBHON Cpejie;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTMYECKHU 11€71€CO00pa3HOe OTHOLIEHHE K MPUPOJe KaK MUCTOUYHUKY KHU3HU Ha 3eMile, OCHOBE €€ CYIEeCTBOBaHMS, IOHUMaHHUE LIEHHOCTH 3[J0pPOBOTO U
Oe3omacHoro o0pa3a ’KHU3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (PM3NYECKOMY M TICHXUYECKOMY 370POBBIO, OCO3HAHHE [IEHHOCTH COOJIIOJICHUS MIPaBUII
0€30MacHOTO MOBEICHUS NP paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YTPOKAIOIIUX 3I0POBBIO U YKU3HHU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, ITOJlydyaeMble NMpPU H3YYCHHHM XHMHUH, JUId PEIICHUS 3a7ad, CBA3aHHBIX C OKpPY)KAIOIIeH HpPUPOIHOW Cpemoi, s
TIOBBIIICHUS] YPOBHS 3KOJIOTMYECKON KYJIbTYpBI, OCO3HAHHS TJ00ATFHOTO XapaKTepa SKOJIOTUYECKHX MPOOJeM W IyTed MX PEHIeHHs IMOCPEICTBOM METOIOB
XMMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PyKOBOJCTBOBATHCS UM B ITO3HABATEIbHOM, KOMMYHUKATUBHOW M COLMAIIBHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe meranpeaMETHBIX Pe3yibTaTOB BBIACIAIOT 3HAYMMBbIE AJIs (POPMUPOBAHMSI MUPOBO33PEHHs OOIIEHAYUYHbIC HMOHATHUS (3aKOH, TEOpHs, MPUHLMII,
runoresa, (paxT, cucrema, MpoLecc, SKCIEPUMEHT U JIPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEAMETax U MO3BOJISIIOT HA OCHOBE
3HaHUI U3 3THX MpPEeaIMETOB (OPMHUPOBATh NMPEACTABIECHUE O LIEJIOCTHOM HAayyHOM KapTMHE MHUpPA, U yHHMBEpCalbHble yueOHble NIeHCTBHs (I103HABaTENIbHBIE,
KOMMYHHUKATHUBHBIE, PETYJISATUBHBIE), KOTOpPbIe 00€CHEUYUBAIOT (OPMUPOBAHNE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHHUIO y4eOHOMU
NEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUSA

Ba3zoBble Jloruyeckue aeiicTBusA:

YMEHUS UCHOJb30BATh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS] IPU OCBOEHUM 3HAHMH: pacKpbIBaTh CMBICI XMMHUYECKHX MOHATUH (BBIAENATh UX XapaKTepHBIE
MPU3HAKH, YCTaHABINBATh B3AUMOCBS3b C IPYTUMH MOHATUSMH ), KCTIOIb30BaTh MOHATHUS 1J11 00BSICHEHUS OTJENbHBIX (PAKTOB U SIBJICHUMN, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIacCU(UKALMU XMMUYECKHX BEIIECTB U XMMHUYECKUX PEaKLUi, yCTaHABIUBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIy OOBEKTaMU M3Y4EHHS,
CTPOMTD JIOTHYECKUE pacCyKIACHUs (MHIYKTUBHbBIE, I€JyKTUBHbBIE, IO aHAJIIOTUH), 1€JaTh BHIBOBI U 3aKIIOUECHHUS;

yMEHUE NMPUMEHATh B MpOLEecce MO3HAHUS MOHATHS (IpeAMETHbIE M MeTalpeIMEeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENU, MCIIOIb3yeMble B XUMUH,
MpeoOpa3oBbIBATh LIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIENbHbBIE MPEICTaBICHHUS] — XUMHUUECKUN 3HAK (CHMBOJI 3JIEMEHTa), XuMudeckas GopMmyrna U ypaBHEHHE
XMMHUYECKON peakluu — MPH PelIeHnH yueOHO-T03HABATENbHbIX 33/1a4, C YUYETOM 3TUX MOJAEBHBIX MPE/ICTABICHUH BBISBIATh U XapaKTEpPU30BaTh CYIIECTBECHHbIE
MPU3HAKA H3YYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB M XHMHUYECKUX pEaKUUH, BBISIBISATH OOLIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYHS B U3y4aEeMbIX IIPOLIECCAX U SIBICHUSIX.

Ba3zoBble uccienoBarebckue 1eiCTBUSA:



YMEHHE HCIOJIb30BaTh IOCTABIEHHBIE BONPOCHI B KAa4E€CTBE MHCTPYMEHTA IMO3HAHMA, a TAK)KE B KAayeCTBE OCHOBBI I (POPMHUPOBAHUS TUIOTE3BI IO
IIPOBEPKE IIPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IpUOOpETEeHUE OIbITa MO IUIAHUPOBAHUIO, OPraHU3allMM M IPOBEICHUIO YYEHHUYECKMX SKCIEpUMEHTOB, YMEHHE HaOyoaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENILHO TPOTHO3MPOBATH €0 Pe3yibTaT, (OpMyIUpoBaTh 0OOOIIEHUS U BBIBOABI IO Pe3yjbTaTaM IMPOBEAEHHOTO OIBITA, MCCIEJOBAHUS, COCTABIAThH
oT4€T O IpoAeIaHHoH padore.

Padora ¢ undopmanueii:

yMEHHE BbIOMpAaTh, AaHAIU3UPOBATH U MHTEPIPETUPOBATh MH(MOPMAIIMIO PA3IMYHBIX BUA0B U (POPM MPEICTABICHUS, MOJYyYaeMyI0 M3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAS JIUTEpAaTypa XUMHYECKOTO COJEp’KaHMs, CIpaBOYHBIE MocoOus, pecypchl MHTepHeTa), KPUTUYECKH OIICHWBATh INPOTUBOPEUMBYIO H
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPHUMEHATh PA3IUYHbIE METOJBI M 3aIPOChl IIPU MOKCKEe M 0TOOpe MH(OPMAIMH M COOTBETCTBYIOUIMX JaHHBIX, HEOOXOIUMBIX JJISi BBITIOJHEH sl
y4eOHBIX U M03HABAaTEJIbHBIX 3a/1a4 ONPEIEeNEHHOIO THIA, NPUOOPETEHUE OIbITa B 00JaCTH MCIOJIb30BAHUS MH(POPMALMOHHO-KOMMYHHKATUBHBIX TE€XHOJOTHH,
OBJIAJICHUE KYJbTYPOH AaKTHBHOTO WCIIOJB30BAaHHUS PA3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAJIBbHYIO (OpMY MpPEICTaBICHUS
MHGOpMaLUU U WUTIOCTPUPOBATh peIlIaeMble 3a/1a4l HECJIOKHBIMU CXEMaMH, AUarpaMMaMu, IpyruMu popmMaMu rpaduKu 1 UX KOMOUHAIMSIMU;

YMEHHE UCTIOIb30BaTh M aHAIM3UPOBATH B IIpoIlecce YIeOHON M MCCIIeI0BATEIbCKON AEATEIBHOCTH HH(POPMALIUIO O BIUSHUH TPOMBIIUICHHOCTH, CETLCKOTO
XO351IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIeH IPUPOAHOM CPEbl.

KoMMmyHuKaTHBHBIE YHUBEpPCcAJIbHbIE YUeOHbI€e TeiiCTBUS:

YMEHUS 3aJ]aBaTh BOIPOCHI (B X0J¢ JAuaiora u (Wiu) JTUCKYCCHUH) MO CYIIECTBY OOCYKIaeMOU TeMbl, (hOPMYIUPOBATh CBOHM MPEIIOKCHHS OTHOCUTEIHLHO
BBITIOJIHEHUS TTPEJIOKEHHOM 3a/1a4u;

YMEHUS TIPEICTABIATh MOJIYYCHHBIC PE3yJIbTaThl TIO3HABATEIILHOW JCATEIBHOCTH B YCTHBIX M IMHCBMEHHBIX TEKCTaX; JejaTh MPE3CHTAIMI0 Pe3yJIbTaTOB
BBITIOJIHEHUSI XUMHYECKOTO dKCIIEPUMEHTA (J1a0OpaTOPHOTO OIbITa, TA00PATOPHOU PabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMeHHsI Y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATENILHON U UCCIIENOBATEIbCKON ACSITETFHOCTH MPH PEUICHHUH BO3HUKAIOIINX
mpoGsieM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS MO3ULUHN (00CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIAUHALIMS COBMECTHBIX
JeMCTBHIM, OMpe/ieNieHne KPUTEPUEB TI0 OIICHKE KaueCTBa BHIMOJHEHHON PaOOThHI U IPYTHE).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHUA:

YMEHHE CaMOCTOSITENIHO OINpPENEsaTh LENN AeSTEIbHOCTH, INIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeNbHOCTb, BBIOMpaTh Hanbonee 3(PeKTUBHBIE CIOCOOBI pelieHus Y4eOHBIX M MO3HABaTENbHBIX 3ajjad, CAMOCTOATENbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEIOKEHHBIA allTOPUTM JAEUCTBUN MpPU BBIOJHEHUH 3a/laHui ¢ y4ETOM MOIY4YeHHs] HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEUIECTBaX M PEaKIIHX,
OLICHUBATb COOTBETCTBUE IIOJIyYEHHOI'O pPe3yJIbTaTa 3asiBJICHHOU LI€JIM, YMEHHUE UCIOJIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IIPEJIaracMble B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJBbTATbBI



B coctaBe mpeaMeTHBIX Pe3yIbTaTOB MO OCBOCHUIO 00S3aTEIHLHOTO CONECPKaHUs, YCTAHOBICHHOTO TaHHOU (peepaabHOil pabodeit mporpaMMoi, BBIJCIISIOT:
OCBOCHHBIC OGy‘-IaIOIJ_II/IMI/ICH HAay4YHBbIC 3HAHUA, YMCHUS U CHOCO6BI I[CﬁCTBPIfI, CHGLII/I(I)I/I‘-IGCKI/IG JJISL HpeIIMeTHOP'I 06HaCTI/I «XI/IMI/ISI)), BUObI ACATCIBHOCTHU IIO
MOJIyYE€HUIO HOBOT'O 3HAHMSI, €r0 HHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYyAIHIX.

K koniy o0y4enus B 8 kijiacce nmpeMeTHbIe Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Yy 00yUarOIINXCS YMEHUH:

e PpacKphIBaTh CMBIC]I OCHOBHBIX XHMHUYECKUX IIOHATHUH: aTOM, MOJIEKYJd, XUMHUYECKHH 3JIEMEHT, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, CMECh
(onHOpOIHAS U HEOJHOPO/AHAS), BAJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIDHAsI Macca, MaccoBast
J0J1s1 XUMHUYECKOTO JIEMEHTAa B COEAMHEHUH, MOJISIPHBIH OOBEM, OKCHJ, KUCIIOTAa, OCHOBAHHE, COJIb, IEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIICHMS,
XMUMUYECKas peakiys, Kilaccu(UKalus peakuuil: peakuud COEJAWHEHHs, PEAaKIHUU DPA3JIOKEHHs, PEeaKIMH 3aMEIICHHUs, peakiuu oOMeHa, 5K30- U
SH/IOTEPMHUYECKUE PEAKIINHU, TEIUIOBOH 3PPEKT peakuuu, sJIpo aToMa, SJIEKTPOHHBIN CJI0i aToMa, aTOMHasi OpOUTallb, paJuyc aToMa, XUMUYECKas CBA3b,
NOJIApHAsl U HENoJIsipHasl KOBAJEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHMOH, pacTBOp, MAaccoBasi J10Jis BELIECTBA (IIPOLIEHTHAs KOHILIEHTpaLus) B
pacTBope;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATHI U IPUMEHSTh 3TH MOHATHUS IIPU ONMCAHUU BELIECTB U UX MPEBPALLEHUI;

e HCHOJb30BATH XUMUYECKYIO0 CUMBOJIUKY JUIsl COCTABJIEHUS (POPMYIT BELIECTB U YPABHEHUI XMMHUYECKUX PEeaKLuii;

e ONpEACIATh BAIICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSAX, CTENICHb OKHCICHHS 3JIEMEHTOB B OMHAPHBIX COCIWHEHHSIX, MPUHAIJIC)KHOCTD
BEIIECTB K OIPEIeIEHHOMY KJIacCy COeIMHEHHH o hopMyiam, BUJ XUMUUYECKON CBSI3U (KOBAJIECHTHAsl U MOHHAs) B HEOPraHMUECKUX COEIUHEHU SIX;

e packpsiBaTh cMbICH llepuonnueckoro 3akona I. M. MenpeneeBa: 1€eMOHCTPUPOBATh NOHMMAaHUE NMEPUOJMYECKOW 3aBUCHUMOCTH CBOMCTB XHMHYECKHX
2JIEMEHTOB OT UX NoJiokeHus B [lepuoauyeckoii cucreMe, 3aKOHOB COXPAaHEHUSI MACChl BELIECTB, IIOCTOSTHCTBA COCTAaBa, ATOMHO-MOJIEKYJIIPHOIO y4€HUS,
3aKoHa ABOTaJIpo;

e ONHCHIBATh M XapakTepu3oBaTh TabmuuHyro Gopmy [leproanyeckoil cuUCTEMbl XUMHUECKUX AJIEMEHTOB: pa3ivuaTh MOHATUS «riaBHas noxarpymma (A-
rpynna)» u «nobounas noarpynmna (b-rpymnmna)», Manblie u O60nbllIne MEPHUOIbl, COOTHOCUTh 0003HAaYEHMsI, KOTOpble UMetoTcs B Tabuuue «Ilepuognueckas
cucreMa XuMuueckux snemMenToB Jl. M. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMUMHUECKUX 3JIEMEHTOB (COCTaB U 3aps A/pa,
o0111ee YUCIIO IIEKTPOHOB U PACIPEICIICHUE UX 10 YIEKTPOHHBIM CIIOSIM);

e KJaccu(UUIUpPOBaTh XMMUYECKHUE 3JIEMEHThI, HEOPIraHNYECKHUE BEIECTBA, XUMUUECKUE PeaKIMU (110 YMCIY M COCTaBy YYacTBYIOIIMX B PEAKLUHU BEIECTB,
0 TEIJI0BOMY 3P PexTy);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIECTB pa3IMYHBIX KJIACCOB, MOJTBEpXkJas OMUCAHHWE NPUMEpPaMH MOJEKYJSPHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLINAM;

e IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUECTBEHHOT'O COCTaBa, BO3MOKHOCTH NPOTEKAHMSI XMMHUYECKHUX MPEBPAILIECHUN B pa3IMYHbIX
YCIIOBUSX;

e BBIUMCIIATH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XUMHUYECKOT0 3JIEMEHTa 10 (popMyJie COeAMHEHUS], MACCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PAaCUYETHI 10 YPAaBHEHUIO XMMHUYECKOHN peaklinu;

e IPHUMEHATh OCHOBHBIC ONEpAallMU MBICIUTEILHON JEATeNbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 000O0IIeHHe, CHUCTeMaTH3alMio, KIaCCH(PHUKAIHIO,
BBISIBJICHHE MPUUYMHHO-CJIEJICTBEHHBIX CBS3€M — ISl M3yYEHUS! CBOWMCTB BELIECTB U XMMMUYECKHUX pEaKUUl, eCTeCTBEHHO-HAYYHbIE METObl MO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (peasIbHBINA U MBICICHHBIH );

e CleAOBaTh IpaBWJIaM I[OJb30BAaHUS XMMHYECKON mocyAod U 1a00paTOpHbIM O0OpYyIOBaHUEM, a TaKKe IpaBuiIaM OOpallleHUs C BeUleCTBaMH B
COOTBETCTBUH C MHCTPYKIUSAMH I10 BBIITOJHEHHIO TAOOPAaTOPHBIX XUMHUECKUX OMBITOB I10 MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U



KHCIIOpO/ia), TPUTOTOBJICHUIO PACTBOPOB C OIpeAeIEHHOW MAacCOBOM J0jei pacTBOPEHHOTO BEUIECTBA, IUJIAHUPOBATH M MPOBOJUTH XUMHUYECKHE
HKCIIEPUMEHTEHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB (JTaKMyc, heHon(Tanert, MeTUIOPAHK U IPYTHUE).

K xoHIy 00yueHus B 9 kiiacce npeMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JAOKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHUIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHI: XUMHUYECKHUH SJIEMEHT, aToM, MOJIEKYJa, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCICHMS, XUMHUYECKasl peaklMsi, XUMUYECKasi CBsSI3b, TEIUIOBOU 3(PEKT peakluu, MOJib,
MOJIIPHBIA 00BEM, PacTBOpP, AJIEKTPOIUTHI, HEAIEKTPOIUTHI, MICKTPOIUTUICCKAS TUCCOIMAIINS, PEAKIIMM HOHHOTO OOMEHA, KaTaau3aTop, XMMHUYECKOe
paBHOBecHe, OOpaTHMble U HEOOpaTUMble pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH, OKHUCIUTENlb, BOCCTAHOBHUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, AJUIOTPONHS, aM(OTEPHOCTh, XMMHYECKAs CBS3b (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas), KpUCTALUTMYEecKas pemérka, KoOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON peakIiy, npeaeabHo qonyctumas konuentpauus [1/1K Bemiectsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHSITHI U IPUMEHSTH 3TU MOHSATHUS MIPU ONMMCAHUY BEIIECTB M MX MPEBPAIICHHI;

UCIOJIb30BaTh XMMHUUYECKYIO0 CUMBOJIUKY JJIsi COCTaBJIeHHs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKIX PEAKIIHil;

OTpEEATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX JJIEMEHTOB B COCAMHEHUAX pPa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KIJIACcCy COEIMHEHHUH Mo ¢opMynaMm, BUI XUMHUUYECKOHN CBSI3U (KOBaJCHTHAas, MOHHAS, METANINYECKasi) B HEOPTraHMUECKUX COETUHEHHUSX,
3apsij] KOHA TI0 XUMUYECKOH (hopMyIie, XapaKkTep cpeibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUHN, TUIT KPUCTALTUYCCKON PEMETKH KOHKPETHOTO
BEIIECTBA;

packpsiBath cMbIc [lepuonnyeckoro 3akona [I. M. MeHneneeBa u JeMOHCTPUPOBATh €r0 TIOHUMAaHUE: OMKMCHIBATh U XapaKTEPHU30BaTh TAOIMIHYIO GopMy
[leproanyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: pa3inuaTh MOHATHS «rjaBHas noarpynna (A-rpynma)» u «nodounas noarpymmna (b-rpynmna)», manbie
1 OOJBIINAE TIEPHOIBI, COOTHOCUTh 0003HAYCHUsS, KOTOPHIE UMEIOTCS B MEPHOAMYSCKON TaOJWIe, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XUMHUYECKHUX JIIEMEHTOB (COCTaB M 3apsia sjapa, oOlee YHCIO DJIEeKTPOHOB W paclpeieNieHHe HMX IO JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB AJIEMEHTOB M X COSAMHEHUH B TIpeieNiaX MaJIbIX MIEPUOOB U IIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIacCU(PUIIUPOBATH XUMUYECKHE IIEMEHThI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKUE PEaKIUH (IO YHCIY U COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB,
0 TeTUI0BOMY 3P (PEKTy, 0 H3MEHEHUIO CTETICHEH OKUCICHUS! XUMHUYECKUX dJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOMIME U CHEMU(PUISCKUE XUMUYECKHUE CBOWMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXkKAAs OMUCAHUE MPUMEPAMU
MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIHA,

COCTaBJIATh YPaBHEHUS SJEKTPOJIUTHUECKON AMCCOIUAIMHN KUCIOT, IIeouell U COJIe, MONHbIE U COKpAlIEHHBIE YpaBHEHHS PEakIMii HOHHOTO 0OMeHa,
ypaBHEHUS PEAKIIH, MOATBEPKIAIOIINX CYIIECTBOBAaHUE TEHETUUECKON CBSI3U MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;

PacKpbIBaTh CYIHOCTh OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM COCTABICHHS SJIEKTPOHHOTO OanaHca STUX PeaKIuii;

MMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBEHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XMMHYECKOT0 JIeMEHTa 1Mo (hopMyJie COeTMHEHUs, MACCOBYIO
JIOJTIO BEIIECTBA B PaCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIINH,

coOIOAaTh MpaBuia MOIb30BAHUS XUMHUECKOHN TOCyA0i U 1ab0paTopHBIM 000pyA0BaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSIMHU TIO BBITOJTHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OIBITOB 1O MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIECKHCIOTO
rasa);

MPOBOJIUTH PEAKIIUH, TOJITBEPKIAIONINE KAYECTBEHHBI COCTAaB PAa3UYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpOMUI-, WOAWI-,
kapOoHart-, pocdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUSI U MOHBI H3yUYE€HHBIX METAJUIOB, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX
HEOPTraHWYECKHUX BEIECTB;



IMPUMEHATE OCHOBHEBIC OIICpalun MBICITATEILHOMN ACATCIBHOCTH — aHaJIu3 U CHHTE3, CPAaBHCHUC, 0606H1€HI/IC, CUCTEMATU3AlUI0, BBIABICHHUEC ITPUYNHHO-
CIIEICTBEHHEIX CBS3EHM — s HU3YyYCHUSA CBOMCTB BEIIECTB U XUMHYECKUX peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOJbI ITO3HAHUA — HaGHIO,HeHI/Ie, HU3MCPCHUC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICTICHHBIN).

Conepxxanmne yueOHOI0 npeamera
9 KJIACC

BemecTBo M XMMH4YecKasi peaKus

[Tepnoauueckuii 3akoH. [leprnoguyeckas cucrema xumuieckux emeHToB J{. . Menaeneea. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaJIHs, KAJIbLHI U UX COCIUHEHUN B COOTBETCTBUHU C IOJOKEHUEM HJIEME HTOB B
[Iepronnueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJbl XUMUUYECKOHN CBA3U. THIIBI KPUCTAININYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIlECTBA OT THIA KPUCTAIUIMYECKON
PEMIETKU U BHJIa XUMUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX Bel[eCTB. XMMUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCS K Pa3JIMYHbIM KilaccaMm
HEOPTraHWYECKUX COCTUHEHHH, TeHETUYECKas CBA3h HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakuuid o pa3anyHbIM IpU3HaKaM (110 YUCIy UM COCTaBY YYacTBYIOUIUX B PEAKLUU BEIIECTB, 10 TEIIOBOMY
3¢ deKTy, Mo U3BMEHEHHIO CTENeHeH OKUCICHUSI XUMHUECKUX 3JIEMEHTOB, 10 00paTUMOCTH, 10 YYaCTHIO KaTajin3aropa). K30 - ¥ dHJAOTEPMHYECKHE
peakIu, TePMOXUMHUECKHUE YPABHEHHUS.

[TonsiTne 0 CKOPOCTH XUMHUUECKO# peakiuu. [ToHsTHE 00 0OpaTUMBIX M HEOOPATUMBIX XMMUYECKUX peakusix. [loHsITHE 0 TOMOTEHHBIX U
reTeporeHHbIx peakuusx. [lonsatue o karanuze. [loHsTHE 0 XUMHUYECKOM paBHOBeCHU. PAKTOPHI, BIUAIOIINE HA CKOPOCTh XMMUYECKOM peakuu u
MOJIOKEHHE XUMHUUYECKOTO PAaBHOBECHS.

OKMCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, JIEKTPOHHBIN 0allaHC OKUCIUTEIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHne YpaBHEHUI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUH C UCIOIB30BAHUEM METO/1a NIEKTPOHHOIO OasiaHca.

Teopust >MEKTPOTUTHYECKON THCCOUALMU. DIEKTPOIUTHI U HEINEKTPOIUuThl. KaTHOHBI, aHHOHBI. MeXaHU3M JUCCOIMAIMU BEIECTB C
pa3IUYHBIMH BUIAMHU XUMUYeCKoi cBsi3u. CTeneHpb nqucconuanuu. CHIbHBIE U CIa0bIe AIEKTPOTUTHI.

Peakiuu noHHoro oOMeHa. YcioBHs IPOTEKaHUs peakuii HOHHOTO 0OMEeHa, MOJIHbIE U COKpalIEHHbIE MOHHbIE ypaBHeHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAHUM U COJIEH B CBETE MPEACTaBIEHUN 00 IEKTPONIUTHYECKON qucconnanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHsTHE 0 THA posinu3e
COJIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJAEJISIMU KPUCTAITMYECKUX PEIIETOK HEOPTaHMYECKHUX BEIECTB — METAJIJIOB U HEMETaJIOB (rpadura U aiMasa), CI0KHBIX
BEIIECTB (XJIOpUIA HATPHS), HCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKIIUU OT BO3JACHCTBUS Pa3IMYHBIX (DAKTOPOB, UCCIIETOBAHH €
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOUAIIMN KUCIIOT, IIesouei u coseil (BO3MOKHO MCITOJIb30BAaHUE BUJIE0 MAaTEpHUAIOB),
MPOBEJEHUE OTBITOB, MILTIOCTPUPYIOMINX MTPU3HAKU MPOTEKaHUS peaklnii HOHHOro oOMeHa (oOpa3oBaHue 0cajiKa, BblJIeJIeHHE Ta3a, o0pa3oBaHue
BO/JIbI), OTIBITOB, MILTIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIuil (TopeHue, peakiiuy pa3ioKeHUsI, COSTUHEHHUS ),
pacmo3HaBaHNe HEOPTAaHUYECKHUX BEIIECTB C TOMOIIBI0 KaY€CTBEHHBIX PEaKIMii Ha HOHBI, PEIIEHNE dKCIIEPUMEHTAIBHBIX 3a]1ad.

HemeTtanibl M HX cOeMHEHUS

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoenue u pu3nyecKrue cBOCTBa
MPOCTHIX BELIECTB — raJoreHoB. XMMHUUYECKHE CBOMCTBA HA MpUMepe XJiopa (B3aMMOJEHCTBUE C METalIaMH, HEMETaJJIaMH, IeJI0YaMu).



Xnopooaopoa. CossiHasg KMCI0Ta, XUMAYECKHE CBOMCTBA, MOJIy4eHHE, MPUMEHEHHE. [[eficTBHE XJI0pa U XJIOPOBOAOPO/Ia HA OPTAaHU3M YEJIOBEK a.
Baxneiimue XJI0Opuabl U UX HAXOKIEHUE B IPUPOJIE.

O6m1as xapaktepucTtuka 3meMeHToB VIA-rpynmnbel. OcoO6eHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe cTeneHu okucienus. Ctpoenue u Gpuzndeckue
CBOICTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJITOTPOIHbIE MOJU(DHUKAIIMU KHCIOPOa U CEpbl. XUMUUYECKHE CBOHCTBa cepbl. CepoBOIOPO,
cTpoeHue, PU3niecKue U XuMHu4eckre cBorcTBa. OKCUIBI Cephl KaK MPEJACTABUTENHN KUCIOTHBIX OKCUI0B. CepHasi KUCIO0Ta, PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEeACTaBUTENs Kjacca KUCIOT U cnenuduueckne). XuMUUYECKUE PEaKIINH, JICKAIINE B OCHOBE MIPOMBIIIICHHO 'O
croco0a moyueHus: cepHoi KucnoTel. [Ipumenenne cepHoit kuciaotsl. Conu cepHOI KUCIOTHI, KayeCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxaenue
cephl U €€ COEJMHEHUH B MpUPOe. XUMHUECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpesibl COEAUHEHUSMU CEphl (KUCIOTHBIE JOK/IHU, 3arpsI3HEHUE BO3AY Xa U
BOZI0EMOB), CIIOCOOBI €ro MpeoTBpaLICHHUS.

OO61mas xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHbIE CTEIICHH OKUCICHUS. A30T, pacClpOCTpaHECHHE B
npupone, puniyeckue u XuMuieckue ceoricrra. Kpyrosopor a3ora B npupoae. AMMHak, ero Gpu3nyeckue 1 XMMUYECKre CBOMCTBA, MOMyYeHHU € U
npuMmeHeHue. Coin aMMOHUS, UX QU3NYECKUE U XUMUYECKUE CBOMCTBA, NpuMeHeHHne. KauecTBeHHas peakius Ha HOHbl aMMOHUA. A30THas KUCJI 0Ta, €&
nonxyudeHnue, GU3NUECKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MpeCcTaBUTENs Kiacca KUCIOT U cnenuduyeckue). Menonp3oBanue HUTPATOB U CoJiel
aMMOHHS B KQU€CTBE MUHEPAIBHBIX yIOOpeHUH. XUMHUUYECKOE 3arpsi3sHEHNE OKPY KAIOMIEH CPeIbl COeTMHEHUSIMU a30Ta (KHCIOTHBIE IO/,
3arpsi3HEHUE BO3/yXa, MOUBBI U BogoEéMOB). Pocdop, annorponasie Mmogudukanuu pocdopa, buzuueckue u xumudeckue cBoiictsa. Oxcun gocd opa
(V) u pocdopuas kucnora, Gpu3MUIeCKre U XUMUUYECKIE CBOICTBA, moydeHue. Mcnonp3oBanue ¢pocdaroB B KauecTBE MUHEPATbHBIX yIOOpEHUH .

O6mras xapaktepuctuka 3neMeHToB [VA-rpynmnbl. OcoOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCICHUS. YIIIEPO/, aNIOTPOIHbIE
MonuduKauu, pacupoCTpaHeHHE B IPUpoe, PU3HUEeCcKre U XUMUYecKue cBoiicTBa. Axcopouus. KpyroBopor yrinepona B mpupone. OKCHIBI yriepoaa,
ux (pU3nYecKrue U XMMUYECKHE CBOICTBA, IEMICTBHE HA KUBBIE OPraHU3MBbI, OJyYEHHUE U TPUMEHEHHE. DKOJOTHYECKHE MPOOIEeMbl, CBI3aHHBIE C
okcuaoM yriepona (IV), runoresa rmo6anbHOrO MOTEIUICHHUS KJIIMMaTa, NapHUKOBBINA 3 eKT. YroapHas KUciIoTa u e€ conu, nx Gu3ndeckue u
XUMUUYECKHUE CBOMCTBA, MONyueHue U npuMeneHue. KauectBennas peakuus Ha kapOoHaT-uoHBI. Mcnonas30BaHue kapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEJILCKOM XO3SIHCTBE.

[TepBoHauaabHbIE MOHATUSA 00 OPraHMYECKUX BELIECTBAX KAK O COCMHEHMX yriaepoaa (MeTaH, 3TaH, dTHUJIEH, alleTHIIeH, 3TaHOJ, NINLEePUH,
yKcycCHas kuciota). [IpupogHbie HCTOUHUKH YTIIEBOJOPOJOB (yrojb, MIPUPOIHBIN ra3, HepTh), MIPOAYKTHI UX NepepadoTku (0€H3UH), UX POJb B OBITY U
npoMbIIIIeHHOCTH. [ToHATHE 0 GMOTOTHUECKH BaXKHBIX BElECTBaX: )KUpax, OeNKax, yIeBoJax — U UX POJIU B KU3HM YeloBeka. MarepuanbHoe
€IMHCTBO OPTaHMYECKUX U HEOPraHUUYECKUX COECIMHEHUI.

Kpemuuii, ero ¢pusnueckrne 1 XMMUYECKUE CBOMCTBA, MojyueHue u npumeHenne. CoenqnHeHus KpeMHus B npupoae. O6mue npeacraBieHus 0o
okcuzae kpemHus (IV) u kpemHueBoit kucnore. CHIIMKaThI, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BajkHelne cTpouTeNnbHble MaTepHua Jbl:
KepaMUKa, CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [Ipobaembl 6€30MacHOr0 UCMOJIL30BAHUS CTPOUTEIHHBIX MAaTEPUAJIOB B MTOBCETHEBHOM KU3HH .

Xumuueckuii ykcnepumenm:

n3yueHne o0pa3oB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI, IPOBEEHNE KaUeCTBEHHBIX peaKIuil Ha XJIOPH/ -UOHBI U
Ha0JII0[IeHNe TPU3HAKOB UX MPOTEKaHUs, OMBITHI, OTpaxkarouiue Gu3n4eckre 1 XUMUUECKHue CBOMCTBA raJJOT€HOB U UX COEAMHEHUH (BO3MOXKHO
HCTI0JIb30BAaHHE BUACOMATEPUAIOB), O3HAKOMJICHHUE C 00pa3IiaMy XJIOPHA0B (TaJIOTEHUI0B), 03HAKOMJICHHUE C 00pa3IlaMy Cephl U €€ COCTMHCHU IMU
(BO3MOKHO UCITIOJIB30BAaHUE BHUJIeOMAaTEepraioB), HaOI0JeHUE Mpoliecca 00yIIIMBaHus caxapa MoJ AeiCTBUEeM KOHIEHTPUPOBAHHOM CEpHON KHUCIIO THI,
M3yUYeHHE XMMUYECKHUX CBOMCTB pa30aBiIe€HHON CEpHOM KHUCIOTHI, IPOBEACHNE KaueCTBEHHON peakIuu Ha cyib(dar-uoH U HaOJIIoIeHNe TPU3HaKa €€
pPOTEKaHMs, 03HaKOMJICHHE C (U3MUYECKUMHU CBOWCTBaMH a30Ta, pocdopa U X coequHEHUH (BO3MOXKHO MCIIOJIb30BaHNE BUICOMATEPHATIOB),
oOpa3naMu a30THBIX U (ocPOpHBIX yI0OpeHul, MoaydeHune, cooupanue, paco3HaBaHue U U3y4eHUE CBOMCTB aMMHUaKa, IPOBEJAEHNE KaueCTBEH HbIX
peakuuii Ha HOH aMMOHHMS U (oc(haT-uOH U U3yUYeHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJIEHCTBIE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIB30BaHUE BUEOMATEPHAIOB), U3yUeHHE MOoJIeNield KpUCTAININYEeCKUX PelIETOoK anMasa, rpadura, gyniepeHa, 03HaKOMIIEHUE C



MPOI[ECCOM aJICOPOIIUH PAaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHUBOTrasa, MolyuyeHue, CoOupanue, paco3HaBaHue 1
M3YyUYCHHE CBOMCTB YIIIEKHUCIIOTO Ta3a, MPOBEICHNE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT M CUIIMKAT -MOHBI U U3y4YCHUE MPU3HAKOB UX MPOTECKAHUS,
O03HAKOMJICHHE C MPOAYKIHUEN CHIMKATHON MIPOMBIIUIEHHOCTH, PEIIEHNE YKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHelmune HeMeTalbl U UX
COCIMHEHUS».

MeTajiibl M HX COCIUHEHUS

OO6mras xapakTepUCTUKAa XUMUIECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX TOJIOKEHUs B [lepuonndeckoil cucreMe XuMUUECKUX dJIEMEHTOB
J. . MenneneeBa u crpoeHust atomoB. CTpoeHue MeTaJUIOB. MeTaminyeckas CBsi3b U METaJUIMYeCKasi KpUCTAIUIMYECKaAs pelIETKa.
DNEeKTPOXUMHYECKHUH Psijl HAPSDKEHUN MeTalnoB. OU3nyeckue U XUMUYECKHe CBOMCTBa MeTanoB. O0mue cnocoObl mony4eHus MeTauioB. [loHsaT ue
0 KOPPO3HUH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, UyryH, AIOPaTIOMUHUNA, OpOH3a) U UX IPUMEHEHHUE B OBITY U
MIPOMBIIIIIEHHOCTH.

[{esnounble MeTauibl: TonoxeHue B [lepruonnueckoit cucreme xumuueckux 3neMmeHToB J[. 1. MenaeneeBa, cTpoeHrne X aTOMOB, HAXOXKJIECHUE B
npupoje. Puznveckrue u XMMHUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kajusi). OKCUIBI U THAPOKCUIBI HATPUSA U Kanus. [[puMeHenne meaouHsl X
METAaJJIOB U UX COCIMHEHUH.

[IlenmoyHO3eMeNbHBIE METAJUIBI MATHUN U KaJlbLU: ToN0XeHHe B [lepuognueckoit cucreMe xumuueckux 3neMmeHToB . 1. Menneneena,
CTPOEHHUE UX aTOMOB, HaXOXJIeHHE B npupojae. Pu3nveckue 1 XMuMUUECKHE CBOMCTBA MarHus U Kaiblusd. BaxkHeimne coeAMHeHNs Kaublus (0K CUJ,
TUAPOKCU, conn). JKECTKOCTH BOMIBI U CIIOCOOBI €€ yCTpaHEHUS.

AntoMuHuii: nonoxxenue B [lepuonnueckoil cucteMe xumuueckux anemeHToB Jl. . MenpaeneeBa, cTpoeHrue aToMa, HaX0XKAECHUE B IPUPOJIE.
dusnveckue 1 XUMHICCKUE CBOWCTBA allfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUAPOKCUIA ATFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoit cucreme xumnyeckux snemenToB [I. . MenaeneeBa, cTpoeHre aTroMa, HaXOXK/JIEHUE B IPUPOJIE.
dusznyueckne U XMMUUEeCKue CBOMCTBA xene3a. Okcubl, ruapokcuibl u conu xxenesa (1) u xxenesa (III), ux coctas, cBOICTBA U MOJIyYCHH €.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3llaMu METAJJIOB U CILUIABOB, UX (PU3NUYECKUMU CBOMCTBAMH, U3yUEHUE PE3YIHTATOB KOPPO3UH METAIOB (BO3MOXKHO
HCIIOJB30BAaHUE BUEOMATEPHATIOB), 0COOEHHOCTEH B3aUMOJEHCTBUS OKCUA KAalbIUs U HATPHS C BOJOM (BO3ZMOYKHO HMCIOIb30BaHUE
BHJI€OMATEpPUAIOB), UCCIEIOBAaHNE CBOUCTB KECTKOM BOABI, TPOIleCCa TOPEHHUS Kele3a B KUCIOopo/ae (BO3MOKHO UCTIOJIB30BaHUE BHAECOMATEpUaJIOB),
MPU3HAKOB MPOTEKaHUS KaueCTBEHHBIX PEAaKIIMi HAa MOHBI: MarHus, KalbIus, AIFOMUHUS, ITUHKA, kene3a (I1) u xenesa (III), meu (II), HabnroaeHue u
OTHCaHKE MPOIECCOB OKPAIIUBAHUS [JIAMEHU MOHAMH HATPHSs, KaIHs U KaJdblusl (BOZMOXKHO MCIIOJIb30BaHUE BUIEOMATEPHATIOB), HCCIIEJOBAHHE
aM(OTEPHBIX CBOMCTB TUAPOKCHUIA AJIIOMUHUS U THIPOKCUA IIMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « BaxkHelne MeTaibl U UX
COCIMHEHUS».

XHMHS M OKpPYKAIOLIAs cpeAa

BemecTBa 1 MmaTepuanbl B IOBCEAHEBHOM XKM3HM YeloBeKka. be3omacHoe ncmonb30BaHNue BEIIECTB U XUMUUECKHUX peakuuil B ObITy. [lepBas
MOMOIIb MPU XUMHYECKUX 0KOTaX U OTPABICHUSIX.

XuMUYECKOe 3arpsi3HEHHE OKPY KaIMIeH cpeabl (MpeaenbHas JomycTuMasi KOHI[EHTpalus BemecTs, nanee — [1JIK). Pors xumuu B perieHuun
9KOJIOTUYECKUX MPOOIIEM.

Xumuueckuii 3kcnepumenm:

M3ydeHrne oO0pa3IoB MaTepuaioB (CTEKJIO0, CILIAaBBl METAJIJIOB, TTOJIMMEPHBIC MaTePHAJIb).

Mesicnpeomemmnuie ceéas3u

Peanuzanus MexnpeIMEeTHBIX CBSI3eH MPHU M3yYECHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO -
HAyYHBIX NOHATHUH, TaK U NOHATHUH, SIBISIFOLUIMXCS CUCTEMHBIMU JUISL OTIEJIBHBIX IPEIMETOB €CTECTBEHHO -HAyYHOTI'0 LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAYUYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTE3, KJIaCCU(PUKAIIHS, TIEPUOTUIHOCTD,



HaOJOIeHNE, SKCIICPUMEHT, MOJICIUPOBaHUE, U3MEPEHHUE, MOJICIIb, IBJICHUE, TAPHUKOBBIA 3 ()EKT, TEXHOJIOT U, MAaTEPUAITBI.

®dusuka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PAJIUOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUI 3apsl,
MIPOBOJHHUKH, TTOJTYIPOBOAHUKHU, TUICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, pacTBOP, pac TBOPUMOCTD,
KpHCTaJUTM4YecKas pemeérka, CrjiaBbl, GU3ndecKke BeIUYNHbBI, SAUHHUIBI H3MEPEHUS, KOCMHUYECKOEe MPOCTPAHCTBO, ITAHETHI, 3BE3/b1, COHILE.

buonorus: ¢porocunTes, npixanue, ouocdepa, IKOCUCTEMa, MUHEPAJIbHBIE YIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHBIC
BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPOIBI, ITOJE3HBIC HCKOITaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.

TemaTrnuyeckoe NVIAHUPOBAHUE

9 KIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumenoBaHue pa3jiejioB U TeM uugpoBbie
Ne ni/m P Kontpoabnbsie IlpakTuueckue (dpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Paznea 1. BemecTBo M XuMH4yeckmne peakuun
11 [ToBTOpEeHue U yrioyOiaeHne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubmuoreka [IOK
' peaxIui https://m.edso00.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. 3 1 1 bubmuorexa [IOK
' XHMMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTaibl M MX coeIMHEHUS
51 OO1m1ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast xapaKTepUCTHKa XUMUYECKHX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 Bubnmorexa [IOK
' py ey https://m.edsoo.ru/7f41a636
COEMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHIX Bt LOK
noIMoTeKa
2.3 VA- LA 7 1 1
OICMEHTOB TpyMIIBL. A3OT, pocop i ix https://m.edsoo.ru/7f41a636
COEMHEHUS
2.4 OO6m1ast xapaKTepUCTHKA XUMHUECKHUX 8 1 2 bubnuotexa [JOK
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anemeHToB |VA-rpynnsl. Yriaepoa u https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCTUHEHUS
Hroro no pazueny 25
Paznen 3. Metajiibl U MX COeIMHEHMSI
. bu6nmoreka [IOK
3.1 06 4
e cpotieTba MeTallion https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK
2 B i 1 1 2
3 QKHEUIIINE METAJUThl U UX COSTUHCHUS 6 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BeliecTBa 1 Matepuaibl B )KM3HU YEJIOBEKA 3 bubmorexa [JOK
' - P https://m.eds00.ru/7f41a636
Wroro mo paszneny 3
bubnunoreka LIOK
P 1 1
CICPBHOE BpeM https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 66 6 7
IToypouHoe nmiiaHupoOBaHME
9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITepuonuueckuii 3akoH. [lepuoanueckas
1 cncP;eMl; XUMHUYECKUX aneMzHT(I)[B pinm Y| 1 3.09 bubmmorexa TIOK
T ' https://m.edso0.ru/00adb59e
MenneneeBa
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB 1 5 09 bubnuotexa [JOK

XUMHYCCKUX 3JICMCHTOB ICPBLIX TpéX

https://m.edsoo.ru/00adb6b6
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MEpUOJIOB

3 Krnaccudukanus u HoMeHKIaTypa 10.09 bubnmoreka [JOK
HEOPraHWYECKUX BELIECCTB ’ https://m.edsoo.ru/00adb7e2

4 Bubl XUuMU4eCcKOW CBS3U U THUIIBI 12.09 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK ' https://m.edsoo.ru/00adbac6
Kontposnbnas padorta Nel o teme

) «IloBTOpEHUE M yriIyOieHHE 3HAHUH 17.09
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMHUECKUX peakluii 1o 1909 bubmmoreka [JOK
Pa3IMYHBIM TPU3HAKAM ' https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM pPEaKIUK.

7 [ToHsITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 24.09 bubmorexa [IOK

P ' https://m.edsoo.ru/00adbe9a
peaxusax
[TonsiTHE 0 XMMHUYECKOM PAaBHOBECHH.

8 @akTOpBI, BIUAIOIINE HA CKOPOCTh 26.09 bubnuoreka [IOK
XUMHYECKON PEAKIUU U MOJO0KEHUE ' https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1.10 bubmuoreka [IOK
peaKknuu ' https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. 3.10 bubmmnoreka HOK
CunpHbIe U cllabble AIEKTPOIUTHI ' https://m.edsoo.ru/00adcd68

bu6mmoteka IIOK

11 WonHble ypaBHEHHS peakuit 8.10

P peartt https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE MpeJICTaBIeHUN 00 10.10 brbmmorexa [TOK
e 5 ' https://m.edso00.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLIMAIIIN
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIIMTHUECKON 15.10 BrbmroTexa [IOK
P P ' https://m.eds00.ru/00addgb2
JUCCOTTHAITIT
but6mmoreka [IOK
14 [TonsiTue o ruaponuse conen 17.10
o https://m.edsoo.ru/00add9d4
15 O06o001menre u cucTeMaTr3aIs 3HaHUA bubnuotexa [JOK
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https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00addd12

[TpakTuyeckas padora Ne 1. «Perenue

but6mmoreka [IOK

16 22.10
3KCIIEPUMEHTAIbHBIX 33124 https://m.edsoo.ru/00addbfa
Kontposnbnas padota No2 o teme

17 «DNEKTPOIIUTHYECKAS TUCCOLIUAIIUI 24.10 Bubmorexa IIOK

P ' ' https://m.edsoo.ru/00addec0
XUMUYeCcKHe peakliii B paCTBOPAX»

18 OO6m1as XxapakTepruCTHKa rajJOreHOB. 211 bubmmoreka [JOK
XUMHUYECKUE CBOMCTBA Ha MIPUMEPE XJI0pa ' https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIIOTA,

19 XI/IMII/)IHGCKI/IS CBOMCTBA, OJIyYCHUE 12.11 bubmorexa HOK

> oY ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «ITomyueHnne CONSTHOM KUCIIOTHI, U3yUeHUE €€ 14.11 bubnnorexa [JOK
) Y ' https://m.eds00.ru/00ade348
CBOMCTB»
Boruncnenus no ypaBHEHUSIM XUMUYECKUX

21 €aKIUil, eCIIN OOUH U3 PEarcHTOB JaH B 19.11 Bubmorexa IIOK
p ’ p ' https://m.edsoo.ru/00ade488
M30BITKE

99 OO6mras xapakTepucTrka 3J1eMeHTOB VIA- 2111 bubmuoreka [IOK
IpyTHIIbI ' https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOTU(DUKAITUU CEPBHI.

23 Haxo>1<p eHHE Ccephl I/Iq;é coe I/IHCI:II/Iﬁ B 26.11 bubmorexa HOK

a p V)I ' https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI

24 CepoBonopo, ctpoeHue, hpu3nueckue u 28.11 bubnmnorexa [JOK
XUMHYECKUE CBOWCTBA ' https://m.eds00.ru/00ade802

o5 Oxcunsl cepol. CepHas KHCIIOTa, (U3HUECKUE 3.12 bubnuotexa [JOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE ' https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4YeHUs 512 bu6muoreka [JOK
CEpPHOM KUCIOTbl. XMMUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COEAMHEHUSIMU CEPBI

97 Brraucienne MaccoBOM JOIN BBIXOA 10.12 bu6nunorexa LIOK

MPOIYKTA pEaAKIUU

https://m.edsoo.ru/00adec8a
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OO0mas xapakTepucTuka 31eMeHToB VA-

but6mmoreka [IOK
28 rpynmsl. A30T, pacCIpoCTpaHEHUE B IPUPOJIEL, 12.12
Py pactipoctp B pHpo https://m.edsoo.ru/00adeeab
(du3nUecKre U XUMUIECKIE CBOHCTBA
AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHe
CBOICTBA, OJy4YEeHUE U IPUMEHEHHE. Eu6 110K
noInoTeKa
29 [TpakTuueckas padora Ne 3 mo Teme 17.12
P P https://m.eds00.ru/00adf004
«ITony4yenrne aMMuaka, U3y4eHHE ero
CBOKCTBY
bub6nmoreka [IOK
30 KontposbHas pabora 3a 1 moayrojaue 19.12
P P yroa https://m.eds00.ru/00adf180
31 A3oTHas KUCI0Ta, e€ (U3nIecKue u 4.1 bubnnoreka [JOK
XUMHUYECKHE CBOUCTBA ' https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHS
39 B KaueCTBE MUHEPATbHBIX YAOOPEHUN. 26.12 bubmuoreka [{OK
XHUMHUECKOE 3arpsi3HEHUE OKPYKaroIen ' https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
®ochop. Oxeun bocdopa (V) u pochopnas
33 KHCJI0Ta, (PU3NYECKHE U XUMUUECKUE 9.01 bubmorexa HOK
o ’ https://m.edso00.ru/00adf68a
CBOICTBa, MOJTy4YeHUE
Hcnonb3oBanue ¢pocdaToB B KauecTBe
34 MHUHEPAJIBbHBIX YI0OpEHUN. 3arpsi3HEHUE 14.01 Bubmaorexa IIOK
p . yHoop - 4P ' https://m.eds00.ru/00adfc20
IIPUPOJHOM cpenbl hocdaramu
35 VYrnepon, pacpocTpaHeHue B IPUPOJIE, 16.01 bubnnorexa [JOK
(hu3MYeCcKre U XUMHUYECKHUE CBONCTBRA ' https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoaa, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE 51,01 bubmuoreka [{OK
poOJIeMBl, CBA3aHHBIE C OKCUIIOM YIJIepoia ' https://m.edsoo.ru/00adfebe
(V)
bubnunorexa LIOK
37 VYronbHast KUCHOTA U €€ CONu 23.01
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
| bu6nunorexa LIOK
38 [Tony4eHnune yriaekucmioro rasa. 28.01

KadectBennas peaxius Ha kKapOoHAT-HOH"

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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39 [lepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKUX 30.01 bu6nuorexa [IOK

BEILIECTBAX KaK O COCAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
. bub6numoreka [IOK

40 Kpeinit it ero coeaeris 402 https://m.edso0.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 6.02 Bubmorexa IIOK

. https://m.eds00.ru/00ae0bf2
«Baxuneime HeMeTauIbl U KX COSAMHEHUS

42 KonTponbnas padora Ne3 mo teme 11.02 bubmmoreka [JOK
«Baxkueunime HeMETAJUIBI U UX COEIUHEHUS) https://m.edsoo.ru/00ae0el18
OO01mas XxapakTeprucTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajinueckas 13.02 bubnuorexa [{OK
CBSI3b M METAJUTMYECKAsl KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOWCTBAa METAIIJIOB
XHUMUYECKUE CBOKMCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psiji HAPSLKEHUH 18.02 bubmorexa HOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
O61ue cnocoObl MOTyYeHHUs] METAJLIOB.

45 CmuiaBbl. Berauciienus o ypaBHEHUSIM 20.02 bubnmnorexa [JOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEeareHTOB COJEPIKUT MPUMECH

bubnmorexa LIOK

46 [TonsATHE O KOPPO3UH METAILIOB 25.02 https://m.eds00.ru/00ae1278

bubnmorexa LIOK

41 [H{enounbre MeTauIb! 27.02 https://m.edso0.ru/00ae14b2

bubmmoreka IIOK

48 Okcuabl ¥ THAPOKCUBI HATPUS U KAITUS 4.03 https://m.edso0.ru/00ae14b2

49 [[enouyHO3eMENBHBIE METAIIIIBI — KATBIUA 1 6.03 bubnuotexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

. bubmuoreka [{OK

50 Bakueimue coeTMHEHUA KLU 11.03 https://m.eds00.ru/00ae 1568

51 O06o001menre u cucTeMaTr3aIs 3HaHUA 13.03

52 XKéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 18.03 bubmorexa [JOK

https://m.edsoo0.ru/00ae1886
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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53 [IpakTuyeckas pabora Ne 6 o Teme 1 20.03 bu6nuorexa [IOK
"YKé&cTkoCcTh BOJBI U METO/BI €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
. bubmuorexa [{OK
>4 Admtomuiii L 304 https://m.edSO(I)l.ru/Oanlc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 1 8.04 bubnmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
>0 Aeneso 1 10.04 https://m.edsocl)l.ru/OanldSG
57 Oxcupl, THAPOKCUIBI U cosn kene3a (1) n 1 1504 bubnunoreka LIOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O0o001IeHNe U CHCTeMAaTH3alNs 3HAHUN 1 17.04
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 22.04 Bubmorexa IIOK
«Baxnelime MeTauIbl ¥ UX COEAMHEHUS» https://m.eds00.11/00ae3do8
Boruncnenus no ypaBHEHUSIM XUMUYECKUX
€aKIui, eClTu OJJUH U3 PEareHTOB JIaH B
60 E36B:’ITKC’I/IHI/I co;[epmHTI;[pHMecn. ’ 1 24.04 bubmorexa LOK
Brruncnenus MaccoBoii 1011 BBIXOAA https://m.edso0.1u/00ae1750
MIPOJYKTa peaKIuu
61 O060061IeHre U crucTeMaTu3alys 3HaHU! 1 29.04
62 KOHTponubHas[ pabota Ne4 o Teme 1 6.05
«BakHEWITMe METaUTBI M KX COSIMHCHIS)
63 BemiectBa u Marepuansl B NIOBCEIHEBHOM 1 13.05 bu6nmorexa LIOK
JKA3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH 1 15.05 bubnuotexa [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHnn SKOJIOTHYECKUX 1 20.05 bubmuoreka [IOK
npo0iem https://m.edsoo.ru/00ae4270
66 WroroBas koHTpoJsibHAs paboTa 1 22.05 E::SSJ?/I//I&?:;(;ES/I;anOdOa
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Yueonuk: Xumus, 9 kinacc/ I'abpuensia O.C., Octpoymos W.I'., CnankoB C.A. AkimonepHoe obmectBo «3narensctBo «IIpocBemnienne

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
1.®enepanpHast 0OpazoBareabHas MporpaMma OCHOBHOTO 00111ero oopasoBanus (Y TBepkaeHA npukazoM Munnpocsemenus Poccun ot 18.05.2023 mox Ne 371)
2.®enepanbHas paboyas mporpaMmma 1o yueoHomy npeamery « Xumusi» (0a3oBbiii ypoBeHb) (TpeaMeTHas 00aacTh « EcTecTBeHHO-HAYYHBIC TPSIMETHI»)

OcHoBHas JuTEeparypa:
YueOnuk: Xumus, 9 kiacc/ I'abpuensa O.C., Octpoymos W.I'., CnankoB C.A. AkimonepHoe obmectBo «M3aarensctBo «IIpocBemenue

Jlomo/IHUTeIbHAS JIUTepaTypa:
1. Anuxbeposa JI. IO. 3annmarenvHas xumust: Knaura ans yuamuxcs, yuureneit u poguteneii. — M.: ACT-IIPECC, 1999.
2. Anuxbeposa JI. IO., Pyxkx H. C. Ilone3nast xumusi: 3aga4u u ucropuu. — M.: Jlpoda, 2005.
3. Bynviuesa H. B. B mupe ko010, uinu [ToromcTBO 0HOTO 1My3bIps. // Xumust B mkose. — 1997. — Ne 3. —c¢. 70 —72.
4. I'ypesuu A. E., Hcaes JI. A., I[lonmax JI. C. ®uzuka. Xumus. 5—o6 k1. Metoguaeckoe mocooue. — M.: Jlpoda, 1995.
5. 3aeopckuii B. B. Orau notemnble. deiiepBepk: uctopus, Teopus, npaktuka. — M.: [llkona um. A. H. Konmoroposa «Camoo6pazoBanue», 2000.
6. 3aHuMaresIbHbIE OTBITHI C BEIIECTBAMH BOKPYT HAac: MIUTFOCTPUPOBAHHOE ITOCOOUE /ISl IIKOJIBHUKOB, M3yYalOIUX €CTECTBO3HAHUE, XUMUIO, 3KoJIornio/ABT. H.
B. I'py3neBa, B. H. JlaBpoga, A. I. Mypasses.- CI16.: Kpucmac, 2003.
7. Kamuau mupa. — M.: ABanTa+, 2001.
8. Kpaysep b., @pumanmn M. - Xumus. JlaboparopHsiii npakTukym. — M.: Xumwust, 1995.
9. Kysneyosa H. E., lllamanoe M. A. OOy4yeHne Ha OCHOBE MeXIpeaAMeTHON nHTerpanuu. 8—9 k1. — M.: Bentana-I'pad, 2005.
10. Xumwst u obmectro: Ilep. ¢ anrt. — M.: Mup, 1995.
11.Xumus. Harepecusle ypoku: / ABT.-cocT. B. H. Tonosuep. — M.: HIIDHAC, 2005.
12. Himpemnnep I U., Tuuyeuna I A. [lunaktudeckue urpbl pu o0ydeHun xumuu. — M.: Ilpoda, 2004.
13.B. A. Kpuiman. Kaura ans urenus no Heopranumdeckoit xumuu:, M., [Ipocsemenne, 2003 T
14. Xumus B Tabmunax: A. E. Haconora, M., lpoda, 2004 r
15. Xumus B popmynax: B. I. Banos, O. H. I'eBa. /Ipocda, 2004 r
16.111 Bonpocos mo xumuu st Beex: [1. benem, B. [Tymmp, M., [Ipocsemenue, 1994 r
17.Y10 mb1 3HaeM 0 xumuu?: 0. H. Kykymikun, M., Beicmas mkona, 1993 r
18.TIpoekTHas nesTenbHOCTh yu-csi. Xumus.: H. B. llupmmnaa, Bonrorpax, Yautens,2007 r
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

http://him.1september.ru/ I'azera "Xumus" u caiit ans yuurens "5 uay Ha ypok Xxumun"



http://him.1september.ru/

http://www.openclass.ru/ caiit oOpa3oBarenbHbIi OTKPBITHIN Ki1ace

http://pedsovet.su/ caiit ITeacoser.py ( mpe3eHTanuu, pa3pabOTKH)

http://www.zavuch.info/ caiit 3aByu.uHdpO

http://www.uroki.net/ Bce auns yuuTens Ha caiiTe YpOKH.HET

http://www.rusedu.ru/subcat_37.html apxus yueOHBIX nporpamm u npesenranuii PycEny
http://ru.wikipedia.org/wiki/3arnaBHas_crpanuiia Buxumnenust Ha pycCKOM SI3bIKe

http://window.edu.ru/ Exuxoe okHo JlocTym K 00pa3oBare/ibHbIM pecypcam

http://festival.1september.ru/ ®ecruBanb negarorudeckux uueit « OTKPHITHIA YPOK»

http://www.uchportal.ru/ Yuurensckuii moprain
http://www.spishy.ru/referat?PHPSESSID=e9q5bs09qg0g24jma6ft8rr135 komnekuus pedeparoB sl ydaruxcs

https://resh.edu.ru/

https://www.yaklass.ru/

Jluct BHeceHus1 u3menenuii B PaGouyro nporpammy

Tema no KTII Haramo KTII | lara mnposenenus | [lytu
1o (paxTy KOPPEKTHPOBKH
(cxarwme,

COBMEIIICHHE. )



http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.uroki.net/
http://www.rusedu.ru/subcat_37.html
http://ru.wikipedia.org/wiki/Заглавная_страница
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135
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