[Tpuno>xeHue K AaNTHPOBAHHOW OCHOBHOM 0Opa30BaTeIbHOM MporpaMme
ocHOBHOro 0611ero obpazoBanusi MAOY COIII Nel «ITomudopym»

YTBEP)XXIEHA
MPUKa30M JAUpeKTopa

Ne 169-O/] ot 30.08.2023

Pabouasi mporpamma
110 XUMUHU

Juis 8-9 KimaccoB

(BapuaHT 7)

MoanwucaHo
undposon
noanucbto: Xentbix
MHra HukonaesHa
[ara: 2023.08.28
16:59:37 +05'00'

Cepos, 2023




I[TOACHUTEJIBHAA 3AIIMCKA

Pabouasi mporpamMma yueOHOro Kypca «XHMHS» Ha YpOBHe OCHOBHOro o0Iero obpa3oBaHusi s 00ydaromuxcsi 8-9 KaccoB C 3a/lepP>KKOi
TICUXWUECKOTO pa3BUTHs (fjajiee MO TEKCTy — IMporpaMma) sIB/sieTCsl KOMIIOHEHTOM AJanTHPOBAaHHOW OCHOBHOW 00111e00pa3oBaTe/ibHON TMPOTrpaMMbl
OCHOBHOTO 0011[er0 06pa30oBaHMs [y 00yUarOIIMXCs C 3a/lep>KKou ncuxudeckoro paseutuss MAOY COII Nel «ITomidopym», KoTopas pa3paboTtaHa Ha
ocHoBe dezepanbHON aJaNTHPOBAHHON 00pa30BaTeNbHOM IPOrPaMMbl OCHOBHOTO 00Imiero obOpa3oBaHMs [Jii OOYy4YalOIIUXCs C OrpaHUYeHHBIMU
BO3MOXXHOCTSIMU 3/JOPOBBSI, YTBEP)KAeHHOW MUHUCTEPCTBOM IpocBelijeHus1 Poccuiickoii @epepariuiu oT 24 HosiOpst 2022 1. Ne1025

[lporpamma paspaboTaHa Ha OCHOBe TpeOOBaHM K pe3ysibTaTaM ocBoeHHsi OCHOBHOW 00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOILero
obpasoBanust MAOY COIII Nel «[Tosmmcbopym» € yueTom rnporpamm, BK/IFOUEHHBIX B ee CTPYKTYDY.

[Tporpamma cooTBeTcTBYeT TpeboBaHusiM DefepanbHOTO TOCYZAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHJApTa OCHOBHOTO oO0Iero oOpa3oBaHUsS U
obecrieunBaeT JOCTV)KEHHE TUIAHUPYEMBIX pe3y/JbTaTOB OCBOEHWs AJalTUPOBAHHOW OCHOBHOW 00pa3oBaTe/ibHOM MPOrpaMMOii OCHOBHOTO 00I1ero
obpazoBanust MAQY COIII Ne 1 «[Tomidopym».

[TporpaMMa 10 XMMHH Ha YpPOBHE OCHOBHOTrO 0OIero oOpa3oBaHWs COCTaB/eHa Ha OCHOBe TpeOOBaHWU K pe3y/bTaTaM OCBOEHUSI OCHOBHOU
obpa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOTO 0011ero obpa3oBanus, rpefctaBieHHbIx B @PI'OC OO0, a Takke Ha OCHOBe paboueli MporpaMMbl BOCITMTAHUS
IIKOJTBI ¥ C YUETOM KOHLIETIIINY TIPero/jaBaHust yueOHOTO rpeiMeTa «XUMUs» B 00pa3oBaTe/lbHBIX OpraHu3anusax Poccutickoit ®eseparyu.

[TporpamMmMa 1o XMMUH AT MpeACTaB/Ie€HUe O Le/saX, 00Iel cTpaTeruv 00yueHusi, BOCIIMTAHUS U Pa3BUTHs 00yUarOIUXCsl CPeJCTBaMU yueOHOTro
rpejiMeTa, yCTaHABIMBaeT 00s3aTe/lbHOe MPeJMETHOE CO/lepKaHue, MpeZlyCMaTpHUBaeT pacrpe/ie/ieH|e ero 1o KjaccaM M CTPYKTYPUPOBaHHe I10 pasjesiaM 1
TeMaM TPOrpaMMbl TI0 XWUMWHU, OTPee/isieT KOJUYECTBEHHbIE W KaueCTBEHHbIE XapaKTePUCTHKU COJEpP)KaHHs, PEKOMEHyeMYI0 I0C/e0BaTe/IbHOCTh
W3yueHHs] XUMHUHU C YYETOM MEXIIPEJMETHBIX W BHYTPUIIPEJMETHBIX CBs3eH, JIOTHKK y4eOHOTO TIpollecca, BO3pPACTHBIX OCOOEHHOCTENM O0yuaroluxcs,
oripe/iesisieT BO3MOXKHOCTU TIpe/IMeTa /I/is peain3aliy TpeOOBaHUM K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
obmero obpa3oBaHusl, a Takke TpeOOBaHWI K pe3ysibTaTaM OOydeHUs] XMMUU Ha YPOBHe Liefield M3ydeHHUsl TIpeJjMeTa W OCHOBHBIX BUJIOB yueOHO-
TI03HABaTe/IbHOM /IesITe/TbHOCTH 00YUaroL[erocs TI0 OCBOEHHIO yueOHOTO Co/iepKaHusl.

M3yueHne yueOHOTo mpeaMeTa «XUMHUsI» TPECTaB/sIeT 3HaUUTe/IbHbIe TPYAHOCTU Ayist Aeteli ¢ 3IIP B crty ocoOeHHOCTel WX TI03HaBaTe/bHOU
JleATe/IbHOCTH. [11s1 3TUX AeTel XapaKTepHbl HeJOCTaTOUHbIM YPOBEHb Pa3BUTHS JIOTUUECKOTO MBILLJIEHUS, 3aTPyJHEHUS] B YCTAHOBJIEHUH MPUUMHHO-
C/IeCTBEHHBIX CBsI3el, HEYCTOMUMBOe BHUMaHHe, MaJblii 00beM TaMsITH, HETOYHOCTh U 3aTPYAHEHUs TIpH BOCIPOU3BEJEHUM MaTepuara,
Hec(hOpMHUPOBAHHOCThL MBIC/TUTE/ILHBIX OTepal[iii aHa/lr3a, CUHTe3a, CPaBHEHUs], 000011eHUs], He[oCTaTOUYHast CITOCOOHOCTH K 3BYyKOBOMY U CMBICJIOBOMY
aHa/mM3y peud. B CBsA3M € 3TUM 00ydYaroluecss WUCTBITHIBAIOT CTOMKHE TPYAHOCTA B OBJa/IeHUM HEOOXOAUMBIMU PErlelTUBHBIMU U TTPOAYKTUBHBIMHU
HaBbIKAMM peuM.

OcHOBHOe cojiepkaHue yuebHOro npeameTa «Xumusi» ajist ooyuarormuxcsi ¢ 3[1P coorBerctByer @I'OC OO0 u ©OIT OOO. AjanTarus yue6HOro
MaTepHuasia TPOUCXOJUT 3a CUeT CIel[da/JibHO OpPraHW30BaHHOW TIOMOLI[M YUWTeJisi, HalpaB/JeHHOW Ha obsieryeHue yCBOeHHUsI yueOHOTO Marepuarna.
ApanTauus peanu3yeTcs yepe3 MCI0/Ib30BaHMe CreldalbHbIX METO[0B U TIPHEMOB 00yUeHws], alalTal[iio CJIOKHOTO Y4eOHOro MaTepHasa, COKpalieHue
00BbEMOB 3a/laBaeMbIX 3a/lJaHUM, HWCIIOb30BaHUE CIeIMaJbHON CHUCTEMBbl OI[€HKH Ppe3y/bTaTOB OCBOEHHS, CO3/laHWe CIelUalbHbIX YC/IOBUU TpPU
MPOBEJIEHUH OL|€HOUHBIX MPOLeyP.



Bospiryto ponb B 0o0yuenuu gerteit ¢ 3IIP urpaeT makcuMmanbHOE WCIIO/Ib30BaHWE HArsAHO-AUJAKTHUECKOTO Marepuasa, WCIO/b30BaHHe
Pa3HOO0OPAa3HbIX OMOPHBIX «IIAMATOK», A/ITOPUTMOB PabOTHI, CJIOBAPUKOB, TabJTUI] U CXEM.

[Mporiecc obyueHust TaKMX LIKOJILHUKOB MMeeT KOPPEKL[MOHHO-Pa3BUBAIOIIMI XapaKTep, UTO BbIPA)KaeTCsl B UCTIOIb30BAHUY 3aZlaHWM, HallpaBIeHHbIX
Ha KOPPEKIIMIO HeIOCTaTKOB U OMUPAETCS Ha CYyObEKTUBHBIN OMBIT YUaIlIUXCsl, CBSI3b U3yUaeMOro MaTepuasa C peajbHOU >KU3HbIO.

3HaHWe XWMUK CJIY)KUT OCHOBOW AJisi (JOPMUPOBAaHUSI MUPOBO33peHUsI 00YyYaroll[erocsi, ero IMpe/CTaBJIeHU O MaTepyuajbHOM e[WHCTBE MHUPa,
B&XHYIO POJ/Ib UrPalOT (OPMUPYeMble XUMHEH Mpe/CTaB/Ie€HUs O B3aUMOIIPEBPAIIeHUSIX SHEPTHU U 00 3BOJIOLUN BEIIeCTB B MPUPOJE, O MYTSAX pelieHus
ryiobanbHBIX TIPO0JIeM YCTOWYMBOTO Da3BUTHSI Ue/IOBeUeCTBa — ChIPhEBOM, JHEpPreTHUeCcKOM, IHUIIeBONM W 3KOJOTMUecKod 0e30rmacHOCTH, mpobsieM
3/lpaBOOXPaHeHMUs.

N3yueHue xumuu:
CITOCOOCTBYET peany3aljii BO3MOXKHOCTeH /I/Isi CaMOpa3BUTHSI U JOPMHUPOBAHUS KY/IbTYPbI TMYHOCTH, eé o01rield ¥ (yHKI[MOHA/TBHON IPaMOTHOCTH;

BHOCHUT BKJIaZi B )OPMUPOBaHHe MBIIIJIEHHsI ¥ TBOPUECKUX CITOCOOHOCTel 00yuaroIuxcsi, HaBLIKOB UX CAMOCTOSITe/TbHOW yueOHOU esTebHOCTH,
9KCTIIepUMEHTAbHBIX M UCC/IeI0BaTe/IbCKUX YMEHNH, He0OXOZMMBIX KaK B TIOBCEIHEBHOM )KM3HH, TaK U B TIPOGECCHOHATBHON /eI Te/TbHOCTH;

3HAaKOMUT CO Crielr(dUKONM HAyuyHOTO MBbIILJIEHUs, 3aK/a/[blBaeT OCHOBBI 1[€JIOCTHOTO B3IJIs/la HAa €JWHCTBO TIPUPOJbI W uesioBeKa, SIBJSETCS
OTBETCTBEHHBIM 3TarioM B (hOPMHUPOBaHUM €CTECTBEHHO-HAYUHOM IPaMOTHOCTH 00YJaroIuxCs;

croco6CcTByeT (HhOPMHUPOBAaHHIO 1LIEHHOCTHOTO OTHOIIEHUsI K eCTeCTBeHHO--HayuHbIM 3HaHWSIM, K TIPUPOZie, K UeIOBeKY, BHOCHT CBOM BK/aJ, B
3KoJIoruueckoe obpa3oBaHue 0OyUaroMxcs.

[anHble HampaBieHUsi B 00yueHMM XWMUK 00eCTIeUMBAIOTCS Crieliu(UKOM coziep)kaHusi yueOHOTO TIpeJMeTa, KOTOPBIA SIB/SIETCS TielarOrnyecKu
aZlanTHPOBAaHHBIM OTpa)keHHeM 0a30BOM HayKU XUMHUU Ha OTpe/|e/IEHHOM 3Tarie eé pa3BUTHS.

Kypc xumny Ha ypoBHe OCHOBHOTO 00111ero 00pa3oBaHusi OPUEHTHPOBAH Ha OCBOEHHe 00yUYaroL[MUCS CUCTeMBI ITePBOHAYA/IBHBIX TIOHSITHN XUMHUH,
OCHOB HEOPTaHWUYECKOW XMMHUU U HEKOTOPBIX OT/e/IbHBIX 3HAUMMBIX TIOHATHUN OPraHWYeCKOU XUMUH.

CTpyKTypa CcoZiep>KaHusi IporpamMmbl 10 XMMHUM C()OPMHPOBaHa Ha OCHOBE CHCTEMHOIO Mojxoza K eé usyueHMr0. Coziep>kaHue CKiaJblBaeTcs U3
CUCTeMbI TIOHATUIN O XUMHUYECKOM 3JIeMeHTe U BellleCTBe U CUCTeMbl TMOHSATUM 0 XuMHUuecKoi peakuud. Obe 3TH cuCTeMbl CTPYKTYPHO OpPraHM30BaHbI 10
TIPUHLMITY 0C/Ie[l0BaTe/IbHOTO Pa3BUTHS 3HaHUI Ha OCHOBe TeOPeTUYeCKUX Mpe/iCTaB/IeHU pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUeHUsI Kak OCHOBBI BCEr0 eCTeCTBO3HaHUS;
— Ilepuoguueckoro 3akoHa [I. 1. MeHiesieeBa KaKk OCHOBHOI'O 3aKOHa XUMUU;
— Y4eHUsI O CTPOEHUU aToMa U XUMUUeCKOM CBSI3H;

— Mpe/ICTaB/IeHUH 00 3/IEKTPOTUTHUECKOM JTUCCOTIMAIIUH BEI[eCTB B PaCTBOpaX.



TeopeTuueckuie 3HaHUS PaCCMATPUBAIOTCS HAa OCHOBE IMMMUPUYECKU TIOJIyUeHHBIX U OCMBIC/IEHHBIX (DaKTOB, pa3BUBAIOTCS TOC/e[0BaTebHO OT
OJTHOTO YPOBHSI K JPYrOMY, BBIMO/HsSA (DYHKUWU OOBSICHEHUsI W TIPOTHO3UPOBAHUsSI CBOWCTB, CTPOEHHSI U BO3MOXKHOCTeN MpPaKTHUeCKOro NpUMeHeHUs U
TOTyYeHUs1 U3y4aeMbIX BelleCTB.

OcBoeHMe TIPOTPaMMBbI TI0 XUMHH CIIOCOOCTBYeT ()OPMUPOBAHUIO MPE/ICTaB/IeHUsI 0 XUMUUYECKOW COCTaBJIsiFOIel HayuHOW KapTHHBI MUpa B JIOTHKe
€6 CHCTeMHOM MPHUPO/ibl, [IEHHOCTHOTO OTHOLIEHUS] K HAyUHOMY 3HaHUIO M MeTOJaM I03HaHUs B Hayke. VI3yueHuWe XWUMHUM MPOUCXOJUT C TMPUBJ/IEYEHUEM
3HaHWM U3 PaHee U3YUYeHHbIX yUeOHBIX MpeaAMeToB: «OKpYy>Karommuii MUp», «bronorus. 5—7 Kiacchi» U «PU3HKa. 7 K/1acc».

[Tpu U3yyeHWH XUMHWU MPOUCXOAUT (POPMUPOBAaHKE 3HAHWKM OCHOB XMMHUYECKOW HayKH Kak 00/1aCTH COBPEMEHHOTO eCTeCTBO3HaHMUs, MPAaKTHUeCKOH
JesiTeTbHOCTH UesioBeKa U KakK OJJHOTO W3 KOMITIOHEHTOB MHUPOBOM Ky/bTYphI. 3afiada yueOHOro rmpeiMeTa COCTOUT B (hOPMUPOBAHUM CUCTEMbI XUMHUUECKUX
3HAaHUM — Ba)XHEUIINX (HAaKTOB, MOHATHM, 3aKOHOB M TEOPETHUECKHX TIOJIOXKEHUH, AOCTYIHBIX 0000I1[eHH MHUPOBO33PEHUECKOT0 XapaKTepa, si3bIKa HayKH,
B NMPUOOILeHNH K HayYHBIM MeTO/[aM TI03HaHUS TIPY M3YUeHUH BeIeCTB U XMMHUUeCKUX peakiii, B JOPMUPOBAHUH U PAa3BUTHU TI03HABATE/IbHBIX YMEHUN U
UX TIPUMEHEHUU B yueOHO-TI03HaBaTe/IbHOW M yueOHO-MCC/IeJ0BaTebCKON [1esITe/IbHOCTH, OCBOEHWU TpaBU/I 0e301MacHOro oOpalljeHusl C BellecTBaMU B
TOBCeHEBHOM YKU3HU.

[Tpu u3yueHNM XMMHUU Ha YPOBHE OCHOBHOTO 0011]er0 00pa30BaHus BayKHOe 3HaUeHHe NTPUOOpesy Takue Le/d, Kak:

— (hopMHUpPOBaHMEe WHTEIIEKTYa/TbHO Pa3BUTON JIMUHOCTH, TOTOBOM K CaMO0OpPa30BaHUI0, COTPYJHUUECTBY, CAMOCTOSITEIbHOMY TIPUHSITHIO PeIlleHUH,
CrocoOHOM a/IanTUPOBATLCS K OBICTPO MEHSIIOLUMCST YC/IOBUSIM JKU3HM;

— HarpaB/IeHHOCTh O0yueHHWs] Ha CHCTeMaTHdecKoe TpUoOIeHre O0yJaroIuXCs K CAaMOCTOSITE/IbHOW TTO3HABAaTebHOM JIeATeIbHOCTH, HayYHBIM
MeTo/jaM T03HaHUsl, (HOPMUPYIOIIMM MOTUBALIMIO U pa3BUTHe CTIOCOOHOCTEH K XUMUU;

— obecrieueHre yC/IOBHUH, CIIOCOOCTBYIOLMX MPUOOpeTeHHI0 00YyJarOI[UMUCS OMbiTa pa3HOOOpa3HOW JesTebHOCTH, TIO3HAHWS U CaMOIIO3HAHUS,
K/TIOUEBBIX HAaBBIKOB (K/TFOUEBBIX KOMIIETEHI[UH ), UMEIOIUX YHUBEPCAJbHOE 3HaUeHHe /IS pa3/IMUHbIX BUZIOB JeATeTbHOCTH;

— ¢opmupoBanre o0ujell (GyHKIMOHANIBHOW M eCTeCTBEHHO-HAyYHOW TI'PaMOTHOCTH, B TOM YHC/e YMEHHH OOBSCHATH W OLeHWBATh SIB/IEHUS
OKpY’Karolllero Mypa, UCTO/b3ysl 3HAHHUSI U OTbIT, TOJyYeHHbIe TPU U3yYyeHUd XUMUHW, TIPUMEHSITb WX TIPU pellleHnu TpobsieM B MOBCeIHEBHOW YKU3HU U
TPYZIOBOM J1eTe/IbHOCTH;

— ¢dopmMupoBaHUe y 00ydYarolIMXCsi T'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMAaHHWsl LIeHHOCTH XUMWYeCKUX 3HaHUM /i BbIPAOOTKU 3KOJIOTUYECKU
1e/1eco00pa3HOTro MOBe/IeHNs B OBITY U TPY/[0BOM JIeATeIbHOCTU B IIe/IsIX COXPaHEeHHsI CBOEro 3ZI0POBbsI M OKPY’KaroIleil MPUPOAHOU Cpe/ibl;

— pasBUTHe MOTHBALUM K 00yueHMIO, CIOCOOHOCTell K CAaMOKOHTPOJII0 M CAMOBOCITUTaHHIO Ha OCHOBE YCBOeHHs 00llleuesioBeuecKuX L|eHHOCTeH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY TIPOQM/IS ¥ HanpaBIeHHOCTH JlabHEHIIero 00yueHus..

CBS3b C PABOUYE ITPOT'PAMMOM BOCITUTAHUS HIKOJIBI

Peanu3aiiusi BOCITUTATe/ILHOTO TOTeHIMa/Na YPOKOB XUMUU (YPOUHOM /leTeTbHOCTH, ayIUTOPHBIX 3aHATHN B paMKax MaKCUMaJbHO JOMYyCTUMOM
yueOHOI Harpy3Kkm) rpeycMaTpHUBaeT:



- MakCHMMajlbHOe WCIIO/Ib30BaHWe BOCITUTATE/LHBIX BO3MOXKHOCTEH CO/lep)KaHUSI YPOKOB /s (POPMHUDOBAHHSI y OOyUYarOL[UXCSl POCCHUHCKUX
TPaJMLIMOHHBIX [[yXOBHO-HPABCTBEHHBIX U COLJUOKY/IbTYPHBIX LIEHHOCTEM, POCCMICKOT0 UCTOPUUECKOT0 CO3HAHMS Ha OCHOBE MCTOPUUECKOT 0 TIPOCBeLeH S
1oJ00p COOTBETCTBYIOIIETO CO/leP>KaHus YPOKOB, 3a[JaHHH, BCTIOMOTaTe/IbHBIX MaTeprasioB, POOJIEMHBIX CUTYaLWH [/t 00CY>KIeHu ;

- BK/IIOUEHUe B COjlep>KaHue YPOKOB lie/ieBbIX OPHMEHTHMPOB pe3y/bTaTOB BOCIIUTAHHUS, UX yueT B OIpe/ie/ieHUU BOCIMTATe/IbHbIX 3aJad YPOKOB,
3aHATUI;

- BbI60p MeTOo[0B, MeTOJUK, TEXHOHOFHﬁ, OKd3bIBAIOIHNX BOCIIMTATE/IbHOE BO3,[[€I>1CTBI/IE Ha JIMYHOCTH B COOTBETCTBHMU C BOCIIMTATE/IbHBIM H1€d/I0OM,
LeJIbIO U 3a[ld4aMU BOCITUTAHUKA, LI€/IEBBIMU OPUEHTHUPAMU pPe3YJ/IbTATOB BOCIIMTAHMSA; ped/IM3dalJUI0 ITIPUOPUTETA BOCITMTAHUSA B yqe6H01‘/’I AedaTe/JIbHOCTH,

- IpHYBJ/IeYeHHME BHHWMdHHSA 06yan-OH_[I/IXCH K L€EHHOCTHOMY dCIIEKTY HM3y4Yd€MbIX Hd YPOKdX IIpeAMETOB, SIBJICHUH U CO6bITHﬁ, WHULIMKPOBaHHUE
O6Cy>K,Z[€HHﬁ, BBICKA3bIBAHUI CBOEr0 MHEeHUH, BLIpa6OTKI/I CBO€T'0 JIMYHOCTHOI'O OTHOIIEHHSA K N3yUdeMbIM CO6bITI/IHM, SABJIEHHUAM, JIULdM;

- TIpUMeHeHre UHTEePAKTUBHBIX ()OpM yueOHOUM paboThl — UHTE/IEKTYalbHbIX, CTUMY/IMPYIOILUX TI03HaBaTe/IbHYI0 MOTHBAL[UIO, UTPOBBIX METOVK,
JTUCKYCCHH, [MAroIIUX BO3MOXKHOCTb TPUOOPECTH OIBIT BeJeHUss KOHCTPYKTUBHOIO Juasiora; TPYNIoOBOM pabOThI, KOTOpasi YUAT CTPOUTH OTHOLIEHHS U
JIeMCTBOBaTh B KOMaH/le, CII0COOCTBYeT Pa3BUTHIO KPUTUUECKOTO MBIIILJIEHUST;

- MoOyXJeHWe 0O0yuarommMxcsi CoO/oJaTh HOPMbI TOBEe/I€HUs, TpaBWia OOINEHUsI CO CBEPCTHMKAMM U TelarOrMYecKMMU pabOTHUKaMH,
COOTBETCTBYIOIIME YK/ ly IIKOJIbI, YCTAHOBJ/IEHHE U TIOJ/IEPXKKY J00poXKeaTeibHON atMochepsi;

- OpraHM3aIii0 HaCTaBHUUECTBA MOTMBHMPOBAHHBLIX W 3PYJUPOBAHHBLIX O0OYyUarOIIMXCS HaJ, HEYCTEeBAIOU[UMHM OJHOK/IACCHUKAaMH, B TOM UHC/E C
0cobbiMu 00pa3oBaTe/IbHBIMU TIOTPEOHOCTSIMH, AAFOIIero 00yUaroIMCs COL[Ma/IbHO 3HAUUMBINA OMBIT COTPYAHUUYECTBA U B3aUMHOM ITOMOIIIH;

- MTHULJUUPDOBdHHE U MTOAOEDXKKY I/ICCJIE,E[OBHTE]IBCKOFI AedaTe/IbHOCTH O6Y‘JEII'OU_U/IXCH, IJIaHWPOBAHKWE W BBITIO/IHEHWE WHAWBUAYA/IBHBIX WU I'PYIIIOBBIX
IIPOEKTOB BOCITUTaTe/IbHOM HalipaB/I€HHOCTH.

Pe3ynbTaThl €AMHCTBA YUeOHOUM M BOCITUTATE/ILHOM JIeITeIbHOCTA OTPaXXeHbI B pasjesie paboueli mporpaMmbl «/IMUHOCTHBIE Pe3y/bTaThl U3YYeHU ST
yueOHOTO npeMeTa «XUMHsI» Ha YPOBHE OCHOBHOTO 0011iero 06pa3oBaHus».

MECTO YUEBHOTI'O ITPEAMETA «XUMHUA» B YHEBHOM ITJIAHE

B cucreme ob6ijero obpa3oBaHusi «XuMusi» sBJsieTCS 00s13aTe/lbHBIM yueOHbIM TIPEIMETOM, KOTOPBIM BXOAWUT B COCTaB TPeAMETHOW 00JacTH
«EcTecTBeHHO-Hay4HbIe TIPeAMEThI».

Cpok ocBoeHust paboueii mporpamMmel: 8-9 Kiaccel, 2 roa

KonruecTBo yacoB B yueOHOM TlaHe Ha U3yueHUe TipeameTa (34 yueOHbIe He/lenn)

Knacc KomnuectBo uacos B Hefiesro | KosuecTBo 4acoB B rof

8 Knacc 2 68




9 Knacc

68

Bcero

136




COJEPXAHME OBYUEHNA
8 KIIACC

HEPBOHaLIaJ'IbeIe XHUMHUYeCKHe IOHATHUA

[Mpeamer xuMuu. Ponb XMMHK B >KU3HU 4YejloBeKa. XHMMHUS B CHCTeMe HayK. Tena u BeljecTBa. Pusnueckre CBOMCTBA BelleCcTB. ArperaTHoe
cocTosiHue BellecTB. [IoHATHE 0 MeTo/jaX TT03HAHUSI B XUMHH. YUCThIe BellecTBa M cMecH. CIriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKY/JIBI. XuMuueckue 3/ieMeHThl. CUMBO/IbI XUMHUUECKHX 3/IEMEHTOB. HpOCTbIe M CJIOKHBIE BellleCTBd. ATOMHO-MOJIEKYJIHPHOG yueHue.

Xumuueckas Cl)OpMy'fIa. BaleHTHOCTL aTOMOB XHWMHUECKHX 3/IeMeHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BelecCTB. OTHocuTenbHasl aTOMHasl Macca.
OTtHocuTenbHas MOJIEKYJIApHAsA MdcCcCa. MaccoBas A0JI1 XUMHUYeCKOro 3/ieMeéHTa B COeJMHeHHNH.

KonuuectBo BeirjectBa. Mosb. MovisipHass Macca. B3anMOCBs3b KOIMYECTBA, MAacChl W UHWC/IA CTPYKTYPHBIX €JUHUI] BelljecTBa. PacyéThbl TI0
(hopMysiaM XMMUUECKUX COeMHEHU.

dusnueckue W XHMMUUECKUe SsIBJIeHHs. XUMHUYecKass peaklusi U eé TpU3HaKW. 3aKOH COXPaHEeHWsl MacChl BellleCTB. XHMMUYeCKHWe YpaBHEHUS.
Knaccudukaiys XumMruuecKux peakiyii (CoeJUHeHus1, pa3/ioXKeHus1, 3aMellieHnst, 0OMeHa).

XUMHUYeCKUii SKCIIepUMEHT:

3HAaKOMCTBO C XMMUYeCKOH MOCYZOH, MpaBuiaMu paboThl B abopatopuu v ipuémMamu obpaiijeHust ¢ 1abopaTopHBIM 000pyI0BaHUEM, U3yUYeHre U
ornuvcaHue (U3NUECKUX CBOWCTB 00pa3ljoB HeOPraHWMUEeCKUX BeIecTB, HabmogeHne (pu3nyeckux (TUIaBleHWe BOCKA, TasHUe JibJid, paCTUpaHUe caxapa B
CTyTIKe, KWIIeHWe U KOH/IeHCAllHsl BOZbI) U XUMUUECKUX (TOpeHHe CBeuH, NPOKaIMBaHHe MeJHOM MPOBOJIOKH, B3aUMO/IEHCTBYE Mesla C KUCIOTOW) SIBJIEHHH,
HaOJTIIo/ZIeHre W OTMCaHKWe TIPU3HAKOB TMPOTEKaHWs XUMHUECKUX peakiui (pas/jio)keHuWe caxapa, B3avMMO/IeHCTBHE CEPHOM KUC/IOTHI C XJIOpUJOM Oapws,
paszyiokeHue ruapokcuga meau (1) mpu HarpeBaHWHM, B3aMMOZEHCTBHe >keme3a ¢ pactBopoM cosii Meau (I1), u3yueHue crioco60B pa3zeneHus CMecei: C
TIOMOII[bI0 MarHuTa, (GUIbTPOBAaHWE, BbIMIADUBAHWE, AUCTUIALMS, XpoMaTorpadus, MpoBeJeHre OUMCTKU TOBAapeHHON CO/M, HabO/ofieHHe W OMKMCaHue
pe3y/IbTaToB MPOBEZIEHHSI OTIbITa, WJITFOCTPUPYIOIIEro 3aKOH COXpaHeHHUsT MacChl, CO3/laHUe Mo/e/iel MOJIeKy/T (IIIapoCTeP>KHEBBIX).

Bakueiimme MnpeAcCTaBUTe/IM HEOPraHNYeCKUX BeleCTB

Bo3gyx — cmech rasoB. CocrtaB Bo3gyxa. Kuciopos — seMeHT M IpocToe BelllecTBO. HaxokJeHue KWCIOpoZAa B TMpHUpoZe, (U3MuecKrde M
XUMUYeckre cBoiicTBa (peakiuu ropenus). Okcuzpl. [IpuMmeHenue kuciaopoga. Criocobbl ToaydeHUsT KMC/I0pPoJa B J1abOpaTOPUM U TIPOMBIIIEHHOCTH.
Kpyrosoport kucnopoza B npupoge. O30H — aryioTponHasi MoAvuKaLus KUCI0po/a.

TeryioBoit 3 peKT XUMHUUeCKOM peakiuM, TePMOXHMMHUUYeCKHWe ypaBHeHHUs, 3K30- U JHJ0TepMHUYecKhe peakiuu. ToraMBO: yrojib U MeTaH.
3arpsi3HeHue BO3/lyXa, yCHIeHHe TTapHUKOBOTO 3(dekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bogopog — snemeHT W mpocToe BellecTBo. HaxoxkzeHue Bojopoa B MpuUpoje, Gu3nyeckde M XMMHUECKHe CBOWCTBA, MpUMeHeHHue, CIoCOObl
ronyvyeHus. KUC/IOTBI U COH.



MornsipHblif 00bEM ra3oB. PacuéTsl M0 XUMUYECKAM YPaBHEHHSIM.

du3nueckue CBOWCTBa BoAbl. Boja Kak pacTtBopuTesb. PacTBopbl. HacklllleHHble ¥ HeHachlllleHHble paCTBOPhL. PacTBOPUMMOCTH BeIlleCTB B BO/Ie.
MaccoBasi o/ BelllecTBa B pacTBope. XUMHUeCKre CBOMCTBA BObl. OcHOBaHUs. Ponb pacTBOpPOB B MpUPO/e U B JKW3HU udesioBeKa. KpyroBopot Bo/bl B
rpupofe. 3arpsi3HeHue MpUpOAHbIX BoA. OXxpaHa ¥ OUUCTKa NIPUPOJHBIX BOJ.

Krnaccudukaius HeopraHuueckux coefriHeHui. Okcuzpl. Knaccudukaiyst OKCHIOB: cojeobpa3yroiijie (OCHOBHbBIE, KMCJIOTHbIE, aM(OTepHbIe) U
Hecosneobpa3yrouue. HomeHknatypa okcrioB. @usnueckue U XUMAYeCcKre CBOMCTBA OKCHIOB. [TosyueHre OKCH/IOB.

OcHoBanus. Knaccudukaiiyisi OCHOBaHMA: 11[E/I0UM U HepaCcTBOPHUMbIe OCHOBaHUs. HomeHKk/aTypa ocHoBaHui. Pu3nyecKre U XUMHUYeCKe CBOMCTBa
ocHoBaHui. [TonyyeHre OCHOBaHHUH.

Kucnotel. Knaccudukauuys kucior. HomeHkiatypa KuciaoT. dusnueckre M XUMUUeCKHe CBOWCTBa KUCIOT. Psp aktuBHOCTM MeTaiioB H. H.
beketoBa. [TonyueHue KUc/IoT.

Comu. Homenknarypa coseit. @u3nueckre U XMMU4eckue cBorcTBa cosell. [Tonyuenue cosen.
I'eHeTHueckas CBSI3b MeXXY K/laCCaMU HeOPraHUUeCKUX COeUHEeHUM.
XHUMUUECKUM KCIIePUMEHT:

KaueCTBEHHOe OIlpe/ie/ieHre CO/lep)KaHWsi KHCI0poZa B BO3AyXe, TMoaydeHHe, coOupaHWe, paclio3HaBaHWe W W3y4YeHHe CBOMCTB KHC/IOPOAA,
HaO/ro/leHre B3aUMOJIECTBUSI BELECTB C KUCJIOPOAOM M YC/IOBUS BO3HMKHOBEHHUSI M TIpeKpallleHWs ropeHus (TIo)kapa), O3HaKOMJ/IeHHWe C o0Opa3iamu
OKCH/IOB U OIMMCaHWe UX CBOMCTB, TIOy4eHue, cobrpaHre, pacrio3HaBaHe U U3ydyeHre CBOWCTB BOJ0po/a (TopeHue), B3aUMO/IeHCTBYE BOJOPOZA C OKCUIOM
mvequ (IT) (BO3MOXKHO HCIMOJIb30BaHME BHUI€OMAaTepPUasioB), Hab/OfieHHe 00pa3loB BeIecTB KOJIMYeCTBOM 1 MoOjb, UCCIe[oBaHUe OCOOeHHOCTeHr
pPAacTBOPEHMsS] BeIIeCTB C PAa3/IMYHOM DPAaCTBOPUMOCTHIO, TIPUTOTOBJIEHWE PACcTBOPOB C OMpe/e/IEHHOM MAacCOBOW [10/iell PacTBOPEHHOTO BeIeCTBa,
B3aMMO/IefICTBHe BOJbl C MeTa/ylaMd (HaTpyeM U KasbliieM) (BO3MOXKHO HCIO/Ib30BaHME BH/leOMaTepuasioB), UCCaejoBaHhe 00pa3ljoB HeopraHMueckux
BeIIeCTB Pa3/IMUHBIX K/IaCCOB, HAO/MO[eHNe N3MeHeHUsT OKPAaCKH MH/JUKAaTOPOB B PaCTBOPax KHUCJIOT W IjeJIouel, u3yueHre B3aUMO/IeMCTBUS OKCHZA Me/Ir
(II) c pacTBOpPOM CepHOM KUCJIOTHI, KUCIOT C MeTa/l/laMH, Peakiuii HeUTpan3aliiy, mojiydyeHue HepaCTBOPUMBIX OCHOBAHWH, BbITECHEHUE OHOTO MeTasljia
JIPYTUM M3 pacTBOpPA COJTH, pPellleHre YKCTIepUMeHTabHBIX 3a/iau 10 TeMe «Ba)kHeHII1e K/1acChl HeOPTaHUUeCKHUX COeTMHEeHUN .

HepI/IO,E[I/I‘JECKI/Iﬁ 3dKOH H HepI/IOAI/I‘JECKaH cucreMa XHMHUYECKHX 3JIeMEHTOB ,Z[ . MEH,E[EJIEEBEI. CTpOEHI/Ie aToMOB. XHMHUUeCKasl CBSI3b.
OKuCIUTe/TIbHO-BOCCTAHOBUTETLHbBIE peakiun

[TepBble MOMBITKU KJaCCU(PUKALMM XUMUUECKUX 371eMeHTOB. [ToHSTHe 0 rpymnmnax CXOAHBIX 3/1IEMEHTOB (LLe/I0YHbIEe U 1]eI0YHO3eMe/IbHble MeTaJllbl,
rajioreHbl, UHEePTHBIE Ta3bl). D/IeMeHThI, KOTOpble 00pa3ytoT aM(oTepHbIe OKCHABI U THAPOKCHBI.

[Tepuognueckuii 3akoH. Ileproanueckasi cucreMa XUMUueckux 3iemeHToB [l. V. MenpeneeBa. KopoTkonepuogHasi U JJIMHHONEpUO/HasE ()OPMBI
[Tepuoarueckor cUCTeMbl XUMUYeCKUX 371eMeHTOB [1. VI. MeHpeneeBa. [Teproapl v rpynmnbl. @r3ndecKuii CMbIC TOPSIAKOBOTO HOMEpPa, HOMEPOB Mepuo/ia 1
TPYIIIIBI 3/IEMEeHTa.



Crpoenue aTomMoB. CocTaB aTOMHBIX sifiep. M3oTombl. OneKTpoHbl. CTpoeHUe 3/1IeKTPOHHBIX 000/104eK aTOMOB MepBbiX 20 XMMHUUECKHX 371eMeHTOB
[Tepuoanueckoii cucrembl 1. . MeHeneeBa. XapakTepUCTUKa XUMHUUECKOT'0 37ieMeHTa T10 ero IosioykeHuto B [Tepuoguueckoit cucteme [. V1. MeHe/eeBa.

3aKOHOMepHOCTI/I HN3MEeHEeHHs paJryCd aTOMOB XMMHUUYECKHX 3JIEeMEHTOB, MeTA/VTHUeCKHNX 1 HEMETA/IJIMYeCKUX CBOMCTB IO rpyIirnaMm M rnepuoaam.

3HaueHue [lepuoanueckoro 3akoHa U [lepruoanueckoi CHUCTEMbI XUMHUUYECKUX 3JIEMEHTOB [ijisi pa3BUTHUSI HayKU U mpakTuku. [1. 1. MeHjeneeB —
YUEHbIM U TPaKJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHast (To/sipHasi M HETOJIsIpHAast) CBSI3b. JJIeKTPOOTPHUIATeTbHOCTh XMMUYEeCKUX 3/1eMeHTOB. VIOHHast CBSI3b.
Crenenb okucyieHus1. OKUC/IUTeTbHO--BOCCTAHOBUTE/IbHBIE peakliu. [Ipoiiecchl OKUC/IeHUsI U BOCCTaHOB/IeHHst. OKUC/UTe/TM U BOCCTaHOBUTEJTH.
XHUMUUeCKUM KCIIepUMEHT:

n3ydyeHre 00pas3IioB BeleCTB MeTa/l/IOB M HEMeTalJIOB, B3aMO/[eMCTBHe I'MIPOKCH/Ia LIMHKA C PACTBOPAaMH KHUC/IOT U IIle/I0uei, TpoBeJieHre OTbITOB,
WJUTIOCTPUPYIOIIUX ITPUMEPbl OKUCTUTeTbHO-BOCCTAHOBUTE/TBHBIX Peakluii (ropeHue, peaki[uu pa3jioKeHus], CoeJUHeHMs).

ME)KHPE,Z[METHBIE CBA3U

Peanu3aniysi MeXXTpeIMETHBIX CBsi3el IMPHU U3yueHUHM XMMUH B 8 Kjlacce OCYILeCTBIISIETCS Uepe3 MCI0J/Ib30BaHue KaK OOIIUX ecTeCTBeHHO--HayuHbIX
TIOHSITUM, TaK W MOHSITUH, SIBJISIIOLLUXCSI CHCTeMHBIMH [I/1S1 OTJe/IbHBIX TIPeIMETOB eCTeCTBeHHO--HayYHOr0 LIUK/Ia.

OO011e ecTeCTBeHHO--HayUHbIe TIOHATHS: HAyYHbIM (PaKT, TUTIOTe3a, TeOPHsl, 3aKOH, aHa/In3, CUHTe3, KlacCu(UKaLys, TepuoJUUHOCTh, HAOMI0[eHue,
9KCIIepUMEeHT, MO/ZieJIMpOBaHue, U3MepeHre, Mo/ieib, sIBJIeHHe.

dusrKa: Matepusi, aToM, 3/1eKTPOH, TTPOTOH, HEUTPOH, UOH, HYKJTU/, U30TOMbI, PaJUOAaKTUBHOCTb, MOJIEKYJIa, 3/IeKTPUUYECKUI1 3apsiji, BeIeCcTBO, TeJo,
00BEM, arperaTHOe COCTOSTHHE BeIlleCTBa, ra3, (pu3nueckue BeJIMUMHbBI, € JUHULIbI U3MEPeHHs, KOCMOC, TJIaHeThI, 3B€3/1bl, COJTHIIE.

Buonorus: dporocunTes, apixanue, buocdepa.

T'eorpadus: atmocdepa, ruzpochepa, MUHepasibl, TOPHbIE TIOPO/bI, IT0JIe3HbIe UCKOTaeMble, TOT/IUBO, BOJHbIE PeCyPChI.
9 KJIACC

BertiecTBO 1 XMHUYecKast peakLiyst

[Tepnoguuecknii 3akoH. Ilepuosnueckas cuctema xuMuueckux semeHToB [I. V. Mengeneesa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MeHEHUU
CBOMCTB XMMUUECKHX 3JIEMEHTOB TEPBbIX TPEX MEPUO/IOB, Ka/lusl, Ka/lbLUsl U UX COeJMHEeHUMN B COOTBETCTBUU C M0JI0’KeHUEM 371eMeHTOB B [leproanueckon
cucTeMe U CTPOEHHWEeM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKOM CBSI3U. THUMbl KPUCTA/JJIMYECKUX DELIETOK, 3aBUCHMOCTh CBOWCTB Bell[eCTBa OT THIA KPUCTA//IMUeCKON
PELIETKU M BUJAa XUMUUECKOU CBSI3U.



K]'IaCCI/ICbI/IKaL[I/IH W HOMEHK/IIaTypa HeEOpPraHn4YeCKnMX BellecTB. XUMMUECKHEe CBOMICTBa BeleCTB, OTHOCAIHWXCA K PAa3/IMUHBIM KJ/jdCCaM
HeOpraHn4yeCKux COE,E[I/IHEHI/II‘/JI, reHeTn4yecCKas CBA3b HEOPraHMYeCKUX BEILeCTB.

Knaccudukarys Xxumuueckrx peakLiyii 1o pa3/iMuHbIM MPH3HaKaM (110 YMC/Ty U COCTaBY yYaCTBYIOIIMX B peakLUU BelleCTB, 110 Tera0BoMy 3 deKTy,
M0 WM3MEHEHWIO CTeleHell OKHUCIeHUs XMMHUYeCKHUX 3/IeMEeHTOB, 10 00paTMMOCTH, MO YYacTHIO KaTajaus3aTropa). JK30- U 3HJ0TepMHUecKHe peakluy,
TePMOXUMHYECKHe ypaBHEHUSI.

[ToHATHE O CKOPOCTH XWMHUYeCKOW peakiuu. [loHsiTHe 00 0OpaTUMbIX M HeOOpaTUMBIX XMUMUYECKMX peaklusx. [IoHSiTMe O TOMOTeHHBIX U
reTeporeHHbIX peakuusix. [loHsthe o katanuse. [IoHsiTHe O XUMHUYECKOM paBHOBeCHMU. PaKTOphI, BAUSIIOL[ME HAa CKOPOCTb XMMUUECKOW peakLuu U
T0JI0KeHe XMMUUeCKOTr0 PaBHOBECHSI.

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHEIE peakKluu, BHEKTPOHHLIﬁ 0a/slaHC OKHC/IUTE/ILHO-BOCCTAHOBUTETEHOMN peakKLuu. CocrapneHue ypaBHEHI/Iﬁ
OKHC/INTE/IbBHO--BOCCTAHOBUTE/IbHBIX peaKuHﬁ C UCIIOJIb30BdHHWEM MeTO/id 3JIEKTPOHHOI'O baaHca.

Teopust 371eKTPOJIUTUYECKON IUCCOLMALMA. DNEKTPOIUThI U He3/1eKTPOIUThl. KaTMoHbI, aHMOHBI. MeXaHu3M AUCCOLMALIMU BeleCTB C Pa3/TMYHbIMU
BUJIJaMH XUMUUYECKOU cBsi3u. CteneHpb gucconyani. CHUIbHbBIE U C/Ta0ble 3/1IeKTPOJUTHIL.

Peakijuu MOHHOTO OOMeHa. YC/IOBUSI MPOTEKAHUSI Peaki[iii MOHHOTO OOMeHa, TOJIHbIe W COKpAIllEHHbIe MOHHBbIE ypaBHeHHUs1 peakiuii. CBOHCTBA
KHCJIOT, OCHOBAaHHI U COJieli B CBeTe Mpe/ICTaBIeHUH 00 37eKTPO/IMTHYECKO# Juccoliuaiyi. KauecTBeHHbIe peakiliy Ha MOHBL. [TOHSATHE O THAPOJIH3e COMel.

XUMHUYeCKUii SKCIIepUMEHT:

O3HaKOMJIEHHEe C MO/Ie/ISIMM KPUCTa/JTMUeCKUX PeIIETOK HeopraHWyecKuX BelecTB — MeTa/JIoB U HemeTa/uloB (rpaduta M anmasa), CI0XKHbBIX
BellleCcTB (XJlopy/la HaTpusi), WCC/Ie[loOBaHME 3aBUCMMOCTU CKOPOCTH XHWMHUECKOW peaki[uM OT BO3ZeWCTBUSI pa3/MyHbIX (DaKTOPOB, HCC/Ie[0BaHUE
3/1eKTPONPOBOIHOCTA PaCTBOPOB BelLleCTB, MpoLjecca JUCCOLUaLiK KUCIOT, 11ie/ioueli u coseil (BO3MOXXKHO MCI0/Ib30BaHKe BH/Ie0 MaTepyasoB), IpOBeJieHue
OTbITOB, WJ/UTIOCTPUPYIOIIMX TIPM3HAKU TPOTeKaHUsi peakluii MOHHOro obMeHa (oOpa3oBaHMe Oca/ika, BbiZiesieHWe Ta3a, oOpa3oBaHHe BOJbI), OIBITOB,
WUTIOCTPUDPYIOIUX ~ TIPUMEpbl  OKUC/IMTebHO-BOCCTAHOBUTE/IbHBIX — peakluii (ropeHue, peakLUWWd pa3/ioKeHUs, COeJAUHEHUs), pacro3HaBaHUe
HeopraHMueCcKuX BellleCTB C MOMOIIIbI0 KaueCTBeHHBIX peaki[uil Ha MOHbI, pellieHre SKCIiepuMeHTaIbHbIX 3a/iau.

Hewmetannnl U ux coeilMTHeHHs

OO01ast xapakTepucTuka ranoreHoB. OcOOeHHOCTHM CTPOeHHUsi aTOMOB, XapaKTepHble CTereHU OkucjieHUs. CTpoeHue U (pu3MuecKue CBOMCTBA
MPOCTHIX BellleCTB — rajioreHoB. XMMHUYecKre CBOMCTBA Ha TpuMepe Xjopa (B3auMo/ielicTBHe C MeTas/laMH, HeMeTa/ljlaMy, Iijejiouamu). XJI0pOBOAOPO/,.
CosisiHasi KMC/I0Ta, XMMAYeCKe CBOWCTBA, TI0JyyeHUe, MpuMeHeHue. JlelicTBUe X/iopa U XJIOPOBO/IOPO/ia Ha OpraHu3M uesioBeKa. BakHellile X/I0pUAbI U
MX HaXOKJeHUe B MPUPOJE.

OOb1iast XxapakTepucTka 3/emMeHTOB VIA-rpymrbl. Oco6eHHOCTH CTPOeHUsi aTOMOB, XapaKTepHble CTerleHHd OKuceHus. CTpoeHue U ¢u3nuecKue
CBOWCTBA MPOCTHIX BEIECTB — KACIOPO/ia ¥ Cepbl. AJIZIOTPOMHbIE MOAU(MUKAI[UN KUC/IOPO/ia U cepbl. XUMHUUeCKHe CBOHCTBa cepbl. CepoBOZIOPO/I, CTPOEHNE,
¢busnyeckre U XUMHUUeckue cBoicTBa. OKCHU/BI Cephbl KakK MpeCTaBUTe KUCIOTHBIX OKcHoB. CepHasi KMCJIOTa, (U3UUYecKre U XUMHUUeCKHe CBOMCTBa
(oO1Me KakK TpeJCTaBUTESIS Klacca KUCIOT U crieruduueckue). XUMUUeCKHe PeakI|H, JeXKall[ie B OCHOBe TTPOMBIIIJIEHHOTO CII0CO0a TOyYeHusl CePHOU



KUCA0THL [IpuMeHeHre cepHoli KUCI0Thl. COMM CepHOM KUC/IOThI, KaueCTBeHHast peakliys Ha cynbdar-noH. HaxoxxeHue cepbl U eé coe[uHeHU! B TIPUPO/e.
XumHueckoe 3arpsisHeHWe OKPY)KAalollel cpeabl cOoeJuHEHUsMUA cepbl (KUCJIOTHbIe [OXKHM, 3arpsi3HeHWe BO3/yXa W BOZOEMOB), CIOCOOBI ero
NpeJ0TBPALL[eHHs.

OO0r1iast XapakTepuCTHKa 37eMeHToB VA-rpymrbl. OcOOeHHOCTH CTPOeHMsI aTOMOB, XapaKTepHble CTeleHH OKHC/IeHWs. A30T, pacripocTpaHeHue B
npupoje, usnueckre W XUMHUYeCKWe CBoWcCTBa. KpyroBopoT a3ora B mpupozie. AMMUAK, ero (Gu3nUecKhe M XUMHUECKHe CBOMCTBA, TOJy4YeHHe U
npuMmeHeHre. Conmd aMMOHUS, UX (prU3nUeckre U XUMHUECKHe CBOWCTBa, MpUMeHeHHe. KauecTBeHHast peakijysi HA MOHbI aMMOHUSI. A30THasi KUC/IOTa, eé
nosiyueHue, GU3MUeCKre U XUMHUECKHe CBOHCTBa (00Iye Kak IpeJCcTaBUTeNs Kjlacca KUCIOT M crieluduueckue). VMcrnonb3oBaHue HUTPAaTOB U COjei
aMMOHHSI B KaueCTBe MUHepa/IbHbIX yZoOpeHWi. XUMHUeCKoe 3arpsi3HeHre OKpY’Karollel cpefibl coeIMHEeHUsIMUA a30Ta (KUCIOTHBIE J0XKIH, 3arps3HeHre
BO3/lyXa, MOUBbI U BOA0EMOB). Pocdop, annorporHbie Moaudukaiuu Gocdopa, pusndeckue U xumudeckue cBoiictBa. Okcu docdopa (V) u dpocdopHas
KUC/OTa, (hr3nyeckre U XUMUUeCKHe CBOMCTBa, nonydeHue. Vicnonbp3oBaHue docdaToB B KauecTBe MUHepa/IbHBIX Y100peHUH.

OO6masi xapakrepucTuka 37emMeHTOB [VA-rpymmbl. OcoOeHHOCTU CTPOEHHs] aTOMOB, XapaKTepHbIe CTeMeHW OKHUC/IEeHUs. YTJepof, alIoTpPOITHbIe
MoudHUKaIK, paclipocTpaHeHNe B MpUpo/e, (hr3nyeckre U XUMUUeCKre CBorcTBa. Aficopbuusi. Kpyrosopot yriepoza B ripupoje. OKCH/BI yTepoa, Ux
(bu3nyeckre ¥ XUMHUUYECKWe CBOKMCTBA, [J€HCTBHE HA >KUBble OPraHWU3MbI, MOyUYeHHe U NPUMeHeHHe. DKOJIOTHUeCcKUe Mpo0JsieMbl, CBS3aHHbIE C OKCHUJOM
yrnepoga (IV), rurnore3a r1i06a1bHOTO MOTeNJIeHHsT K/TUMAaTa, TapHUKOBLINM 3 deKT. YTosbHas KUC/I0Ta U e€ COH, X (pU3NUecKre ¥ XUMUUeCKHe CBOMCTBa,
rosiyueHure U mipuMeHeHue. KauecTBeHHasl peakijusi Ha KapOOHaT-WOHBI. VICIo/ib30BaHKe KapOOHATOB B OBITY, MeAUIIMHE, TPOMBIIIUIEHHOCTH U CETbCKOM
XO3SIACTBeE.

[TepBoHaua/ibHbIE TIOHSITUSI 00 OpPraHMYECKMX BEI|eCTBAaX KaK O COeIMHEHWSX yryepoja (MeTaH, 3TaH, 3TH/EH, alleTW/IeH, 3TaHOJI, TJIMLIEPUH,
yKCyCHasi KicioTa). [IpupojHbie UCTOYHUKU YTJIeBOJIOPOJOB (YroJib, TIPUPOJHBIN Ta3, HedTh), IPOAYKTH WX TiepepaboTku (OeH3WH), UX poJib B OBITY U
MIPOMBIIIIEHHOCTH. TTOHsITHE 0 OMONOTMUYEeCKH Ba)XXKHBIX BeIleCTBaX: >KUpax, Oe/ikax, yryieBojax — MU UX POJIM B )KM3HU Ue/ioBeKa. MaTepuasbHOe eMHCTBO
OpraHUuYecKHUX U HeOpraHMUeCcKUx CoeJMHeHUM.

Kpemuuii, ero ¢usnueckrie 1 XUMUUeCKHe CBOWMCTBA, ToJiyueHHe U ripuMeHeHue. CoelvHeHUs1 KpeMHUs B mpupozie. OOive mipejcTaBieHust 00
okcuge kpemuusi (IV) u kpemHueBoi Kucyiote. CHUMMKATBI, UX WCIO/IB30BaHKE B OBITY, B TIPOMBIIIJIEHHOCTH. Ba)kHelIre CTpouTe/lbHbIEe MaTepHuaJibl:
KepaMHKa, CTeKJI0, [IleMeHT, 0eToH, kesie306eToH. [Ipo6ieMbl He301acHOT0 MUCIO/Ib30BaHUs CTPOUTETbHBIX MaTepHasioB B ITOBCeJHEBHOM >KHU3HU.

XVMUYeCKUM SKCTIepUMeHT:

n3yueHre 00pa3lj0B HEOPTaHWUECKUX BEI|eCTB, CBOWCTB COJITHOM KHMCJIOTBI, TIPOBEe/IeHHe KaUueCTBEHHBIX PeaKI[Ui Ha XJIOPHU/-WMOHBI M HaOJIIO/ieHNe
MPU3HAKOB WX TIPOTEKAHHS, OIBITHI, OTpaXkawolue (GU3NYeCKWe W XMMHUYeCKHe CBOMCTBA TrajJioTeHOB M WX COeJUHeHH (BO3MOYKHO WCII0/Ib30BaHUE
BU/IEOMATePUAsIOB), O3HAKOMJIEHHE C o0pa3ljamMyd XJIOpUOB (TaJOreHU/IOB), O3HAKOMJIEHWe C oOpa3lamMu cepbl U e€ COeJUHEHUSIMU (BO3MOXKHO
WCTI0/Ib30BaHKE BH/leOMaTepuanoB), HabmofeHre mipouecca OOyrivMBaHWS caxapa I07 JelCTBHeM KOHLIEHTPUPOBAHHOM CEepHOW KHC/IOTBI, HU3yueHHe
XUMUAYECKUX CBOWCTB pa30aB/ieHHOUM CepHOUM KUC/IOThI, NPOBeJieHre KaueCTBeHHOM peaklMd Ha Cyib(aT-vuoH U Habo/eHre TIpU3HaKa eé TpOoTeKaHMUs,
O3HaKOMJ/IeHHe C (hU3UYeCKMMU CBOWMCTBAMU a30Ta, ¢dochopa v UX CoeMHEeHUH (BO3MOYKHO WCIIO/Ib30BaHWe BH7ieOMaTepHaioB), oOpa3iiaMyd a30THBIX U
tdochopHbIX ynobpeHuii, monyueHue, cobrpaHue, pacrio3HaBaHHe U U3ydyeHHe CBOMCTB aMMMaKa, NPOBe/leHre KaueCTBeHHbIX peakldii Ha MIOH aMMOHUS U
dochar-MoH ¥ U3yueHHWe TIPU3HAKOB MX TMPOTEKaHWs, B3aUMO/I€HCTBUE KOHIIEHTPUPOBAHHOW Aa30THOW KHCJIOTHI C MeZIbI0 (BO3MOXKHO HCIT0/Ib30BaHUE



BH/IEOMaTepHasIoB), U3yueHHe Moierneli KpUCTAa/TMYeCKUX PeIIETOK ajMasa, rpadura, QysiepeHa, 03HAKOMJIEHHE C TPOLIeCCOM aZcoOpOLIMU PacTBOPEHHBIX
BeIlleCTB aKTMBUPOBAHHBIM YIJIEM M YCTPOWCTBOM TIPOTHMBOTasa, IMoOjyueHHe, coOMpaHHWe, pacrio3HaBaHWe W W3ydyeHHe CBOMCTB YIJIEKUCIOrO Ta3a,
MpOBe/ieHre KaueCTBEHHBIX peakiuii Ha KapOOHAT M CWIMKAT-UOHbI M W3yueHWe MPU3HAKOB WX MPOTEKaHUs, 03HAKOMJ/IEHHE C TIPOAYKI[MEH CHIMKAaTHON
TIPOMBIIIIEHHOCTH, PellleHre KCIIepUMeHTa/IbHBIX 3a/1ad 110 TeMe «BakHeliIe HeMeTasllbl U UX COeIMHeHUSI».

MeTtanisl ¥ UX coeJMHeHHUA

OO1mast xapakTepucTUKa XMMAYeCKUX 37IeMEHTOB — MeTa/UIOB Ha OCHOBAHUH UX TOJI0KeHUs B [leprioinyeckoii cucreMe XUMUYECKHX 371eMeHTOB /1.
. MeHjieneeBa 1 cTpoeHusi aToMOB. CTpoeHHe MeTasyioB. MeTaMueckasi CBI3b M MeTa/lJiMuecKkasi KpUCTal/iueckasi peléTka. J/eKTPOXUMHUUeCKUi psif
HanpspkeHUH MeTannoB. PuUsMueckre M XUMUUYeCKHe CBOMCTBAa MeTainoB. OOujue criocoObl rosydeHusi MeTa/uioB. [loHSTHE O KOpPpO3uM MeTasfoB,
OCHOBHBIE CII0COOBI 3aI[UTHI UX OT KOppo3uu. CIiyiaBhl (CTasb, Yyr'yH, JIOPaIOMUHNMN, OPOH3a) ¥ UX TIPUMeHeHUe B OBbITY U TIPOMBILIIEHHOCTH.

[[lesiouHble MeTa/Ibl: TIONOKeHWe B [leproanyeckoit crcTeMe XMMHUUeCKUX 3jeMeHTOB [. V1. MeH/eneeBa, CTpOeHUe WX aTOMOB, HaXxOXK/eHUe B
nipupoje. Pu3nueckre U XUMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpus U Kanusi). OKCUAbI U TUAPOKCUBI HAaTpUs U Kanusi. [IpuMeHeHue 111e/I0UHbIX MeTaslJIoB
U UX COeJUHEeHUI.

[lesiouHO3eMenbHBIE MeTa/l/ibl MarHui W Kajblvi: rnojiokeHre B [leproandeckoil cucteme xuMuueckux 3eMeHToB 1. VI. MeHeneeBa, CTpoeHue
X aTOMOB, HaxoK[eHue B mnpupofe. Pu3nueckue U XMMUUYECKHe CBOMCTBA MarHus W KajbLys. BakHelllve coefWHeHUs KanbLus (OKCHZ, THAPOKCUL,
comm). YKECTKOCTh BO/IbI U CITIOCOOBI €€ yCTpaHeHUs..

AmoMmunHui: nosiokeHue B Ileproguueckor cucteme XvMuueckux sieMeHTOB [I. V. MeHpjeneeBa, CTpoeHMe aTOMa, HaxOXK[eHHWe B TPUPO/Je.
®du3nueckre U XMMUUeCKUe CBOMCTBA altOMUHUS. AM(pOTepHbIe CBOMCTBA OKCH/Ia M TU/IPOKCH/iA aTFOMUHUSI.

XKene3zo: nosoxenne B [lepuoanueckor cucTeMe XWUMHUYeCKUX 357eMeHTOB [l. . MeHpjeneeBa, CTpoeHHWe aTroMa, HaxOXK[eHHWe B TMPUPOJe.
®du3nueckre U XMMUUeCKre CBOMCTBA »xese3a. OKCH/bI, TUAPOKCUAbI U cou xkene3a (II) u xxenesa (I1I), ux cocras, CBOWCTBa U MOJIyueHUe.

XVMUYeCKUM SKCTIepUMeHT:

O3HaKoM/IeHHe C obpaslilaMd MeTa/lJioB U CIUIaBOB, MX (M3WUYeCKHMMH CBOMCTBaMH, H3ydeHHe pe3yabTaTOB KOPPO3UM MeTa/uIoB (BO3MOKHO
WCTIO/Ih30BaHKE BHIEOMATEPHAsIOB), 0COOEHHOCTEM B3aUMO/IEHCTBUS OKCHZA Ka/IbI[Usl U HAaTPHUsS C BOJOW (BO3MOXKHO MCIT0/Tb30BaHWE BU/IeOMaTepHasIOB),
VICC/Ie[JOBaHNMe CBOWCTB »KECTKOM BOJbI, TIPOLieCCa TOPeHHUs >Keje3a B KUCIOpoZe (BO3MOXKHO MCMO/Ib30BaHUE BUZEOMaTepUasioB), IPU3HAKOB IPOTEKaHUs
KaueCTBEHHBIX Peakl[Uii Ha WOHBI: MarHusi, KajblWs, allOMUHUS, MHKa, kene3a (II) u >xkene3za (III), meau (II), HabmroleHe W OMUCAHME TIPOIECCOB
OKpalllMBaHUsl TIaMEHUW HOHaMHU HaTpus, Kanusi U Kajablus (BO3MOXHO MCIOJ/Ib30BaHWEe BHJeOMaTepuasnoB), UcciefoBaHhe amM(bOTepHbIX CBOMCTB
TUIPOKCHU/IA aTFOMUHUS U THAPOKCUA LIMHKA, pellieHre SKCeprMeHTalbHbIX 3a/jau 10 TeMe «BaykHelllliie MeTasl/ibl U UX COeUHEHUSI».

XuUMUS U OKpY»Katoliasi cpefia

BerriectBa 1 MaTepuasibl B TIOBCeJHEBHOM XU3HU UesiOBeKa. be3omacHoe UCIo/Tb30BaHKe BEITIeCTB U XUMHUECKUX PeakIii B ObITy. IlepBasi moMoIh
TIPU XMMUUECKUX 0’KOTax U OTPaB/eHUSIX.



XuMHUeCKoe 3arpsi3HeHHe OKpY»Karolllel cpezibl (TIpefesibHasi [JOMyCTHMasi KOHIleHTparus BerrlectB, fganee — I1/IK). Pomb XumMuM B peIlieHUH
9KOJIOTUUECKHX MpobieMm.

XHWMUUECKUM SKCIIePUMEHT:
n3yueHre 06pa3IjoB MaTeprasioB (CTEK/IO, CT/IaBbl METAJUIOB, TTOJIMMEPHbIe MaTepHaJIbl).
MexxrnipeiMeTHbIe CBA3U

Peanmaum{ MEeXXIIpeaAMETHBIX cBsI3el Mnpy U3y4YeHHU XUMHU B 9 knacce OCYyLIECTBJ/IACTCS UYepe3 UCI0/Ib30BaHUE KdK O6].I.[I/IX €CTeCTBEHHO-HAYUHBIX
HOHHTI/Iﬁ, TaK U HOHHTHﬁ, ABJIAIOIUXCA CUCTEMHBIMU [JI OTAE/IBHBIX ITPEeAMETOB €CTECTBEHHO--HAYYHOI'O LJHUKJIA.

OO011e ecTeCTBeHHO-HayuHbIe TIOHATHS: Hay4YHbIN (DaKT, TUIIOTe3a, 3aKOH, TeOPUsl, aHa/Ini3, CUHTe3, KIacCUhUKalus, TepUoAUUHOCTh, HabmoeHue,
9KCIepPUMEHT, MO/le/TUpOBaHNe, U3MepeHue, MO/ie/Th, siBJieHHe, TapHUKOBLIN 3 (eKT, TeXHOIOT s, MaTepUaIbl.

dusrKa: Matepusi, aToM, 3/IeKTPOH, NPOTOH, HEUTPOH, MOH, HYK/IWJ], U30TOIbI, paZJMOAaKTUBHOCTh, MOJIEKY/Ia, 3/IeKTPUUYeCKUI 3apsi/i, TIPOBOJAHUKH,
TIOJTyTIPOBOTHUKH, IU3IEKTPUKH, (DOTO3/IEMEHT, BEIlleCTBO, Teslo, 00BEM, arperaTHoe COCTOSIHUE BeIleCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTA/THUeCKast
peIéTKa, CriaBbl, (GU3nUecKre BeJIMUYMHBI, eJUHULIbI U3MepeHHsl, KOCMUUeCKoe TPOCTPaHCTBO, TI/IaHeThl, 3Bé3/1bl, CoJlHIIe.

buosnorus: dorocuHTes, AbixaHue, buochepa, IKOCUCTEMa, MUHEpPasbHbIE y100peHUsl, MUKPO3/IEMEHTBI, MAKPO3JIEMEHTBI, TTUTAaTe/IbHbIE BEIlleCTBa.
I'eorpacdusi: atmocdepa, rugpocdepa, MUHepasibl, TOPHbIe TIOPO/Ibl, TT0/Ie3HbIE UCKOTIaeMble, TOTJIMBO, BOJHbIE PeCYpPChI.
[TNMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMEI 11O XMW HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE pe3y/ibTaTbl OCBOEHHSA TIPOIrPAMMBI OCHOBHOI'O O6I_Llel"0 06pa3OBaHI/IH AOCTHUI'alOTCA B XO/ie 06yqu1/1$1 XHWMHHU B €IUHCTBE YQE6HOﬁ n
BOCITHTaTe/IbHOM AedATe/IbHOCTM B COOTBETCTBUM C TpaAWLIMOHHBIMU pOCCHﬁCKHMH COLMOKY/JIbTYDHBIMM W [AYXOBHO-HPABCTBEHHBIMH IL€HHOCTAMMU,
MPUHATBIMU B OGLL[ECTBE MMpaBW/iaMH U HOPDMdMHU T1OBeJeHUA U CHOCO6CTBy}OT rnponeccamMm CaMOITIO03HaHUS, CaMOPd3BUTUA U COLIMA/IN3alJUN 06yqa}OU_[I/IXCH.

JINYHOCTHBIE Ppe3y/bTaThl OTPAKAIOT TOTOBHOCTb OOYyYaOUIMXCS PYKOBOACTBOBATHCS CHCTEMOW TIO3UTHBHBIX I|eHHOCTHBIX OpHUEHTalud |
pacllvpeHye OMbITa JeATe/lbHOCTH Ha eé OCHOBe, B TOM YMCJIe B YaCTH:

1) maTprUoOTHYeCKOro BOCITUTAHUSI:

L[EHHOCTHOT'O OTHOILIEHHSI K OTeYeCTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY W HayuHOMY Hac/e/u0, TOHUMaHUs 3HaYeHUs] XMMHUYeCKOW HayKu B
JKI3HA COBPEMEHHOT0 00I1[ecTBa, CrIOCOOHOCTH BJaZIeTh I0CTOBEPHOU MH(pOPMaLfiel O Tiepe/JOBbIX AOCTI)KEHHUSX M OTKPBITHSX MUPOBOW U OTeUeCTBEHHOU
XMMUH, 3aMHTEPeCOBAaHHOCTH B HayUHBIX 3HaHUSX 00 yCTpOHCTBe MMpa 1 00111ecTBa;

2) rpa’KaHCKOTr0 BOCITUTAHUS:



Mpe/iCTaB/ieHUs] O COL[Ma/JIbHBIX HOpMax W TpaBWiaX MeXJIMYHOCTHBIX OTHOILEHWN B KOJIJIEKTHBE, KOMMYHUKaTUBHOW KOMIIETEHTHOCTU B
00II[eCTBEHHO T0/Ie3HOM, y4ueOHO-MCC/ieloBaTeTbCKOM, TBOPUECKOW U JPYTMX BHAAX [esTeTbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM
JIesITeJTbHOCTH TIPY BBITIOJTHEHUM yueOHBIX, TI03HABaTe/TbHBIX 3a7iay, BBIMOJTHEHMA XUMHUECKUX IKCIIEPUMEHTOB, CO3/IaHUM YUeOHBIX TTPOEKTOB, CTPEMJIEHUS
K B3aMMOTIOHMMAaHHUIO U B3aMMOIIOMOIIIU B TIPOLiecce 3TOM yueOHOM AesaTelbHOCTH, TOTOBHOCTH OL|eHUBATh CBOE TIOBe/IeHHe U TIOCTYIIKY CBOUX TOBapHILeH C
TO3UI[MU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TIOC/IeACTBUM TTOCTYITKOB,;

3) LIeHHOCTY HAayYHOI' O TTI03HAHMUSI:

MHPOBO33peHUYeCKre TMpe/ICTaB/leHus] O BeljeCcTBé W XWMHUYECKOM peakLUM, COOTBETCTBYIOLME COBDEMEHHOMY YPOBHIO pa3BUTHUS HAyKU U
COCTaB/ISIOLIMie OCHOBY [isf TIOHMMAaHHUSI CYIIHOCTM HayyHOM KapTHHbI MMpa, TpeZcTaB/ieHUss 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs TPUPOABI,
B3aMMOCBSA351X Uel0BeKa C IPUPOJHOU Cpe/loM, O PO/ XMMUM B MIO3HAHWHY 3TUX 3aKOHOMEPHOCTEH;

TI03HaBaTe/IbHble MOTHBBI, HallpaB/ieHHbIe Ha TOyueHHe HOBBIX 3HAHWM T0 XUMHH, HeoOXOo[uMble /il 00bsCHeHUs] HaO/I0jaeMbIX TPOLIECCOB U
SIBJIEHWH, TT03HABaTe/IbHON, WH(POPMAIIMOHHOM W UMTaTe/JIbCKOM Ky/IbTYpbl, B TOM UHC/IE HAaBBLIKOB CaMOCTOSITe/IbHOH pabOThl C y4eOHBIMM TEKCTaMH,
CMPaBOYHOM JIUTEPATYPOH, JOCTYITHBIMUA TEXHUUECKUMH CPeJiICTBaMU UH(OPMALIMOHHBIX TeXHOIOTU;

uHTepeC K 0Oy4yeHHIO M TO3HAHHIO, T0003HATEBHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K CaM00Opa3oBaHMIO, MPOEKTHOW M HCC/Ie/i0BaTeTbCKON
JlesITeNIbHOCTH, K 0CO3HAaHHOMY BbIOOPY HarpaB/eHHOCTH U YPOBHSI 00y4eHUs B albHeHIIeM;

4) (hopMHUpOBaHUS KY/IbTYPbI 3[JOPOBBSI:

OCO3HaHHe IIeHHOCTU >KU3HH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBbIO, YCTAaHOBKHM Ha 3/]0POBBIM 00pa3 >KWM3HH, 0CO3HAHHe TOC/Ie/ICTBUIN 1
HerpusiTHe BPeJHbIX MPUBbIUeK (YIOTpeO/ieHus anKorosisi, HApKOTUKOB, KYPeHHsI), He0OX0JMMOCTH COOJTIOZeHUs TIpaBU/1 6e30MacHOCTH TIPY 00paIleHUH C
XUMHYECKHMH BelljeCTBaMU B ObITY U peabHOU XKU3HHY;

5) TPYZ0BOTO BOCTTUTAHUSI:

VHTepec K NMpakTUYeCKOMY M3Yy4eHHIO Npodeccuil U TpyZa pas/IMuHOrO pojia, yBaKeHWe K TPYyJy U pe3y/jbTaTaM TPYAOBOU [iesiTe/IbHOCTH, B TOM
YKC/ie Ha OCHOBe TpPUMeHEeHUs TpeIMeTHbIX 3HaHWM M0 XMMHU, 0CO3HAHHBIM BbIOOp MH/AWBUYa/TbHOW TPaeKTOPUH IMPOJO/KeHUs] 00pa3oBaHusl C YUETOM
JTMYHOCTHBIX MHTEPECOB M CTIOCOOHOCTH K XWMHH, O0IeCTBEHHBIX WHTEPECOB M MOTPeOHOCTeH, yCIelHoM MpodecCHoHaNbHOM eaTelbHOCTA M Pa3BUTHS
HeoOX0/IMMBIX YMeHHMH, TOTOBHOCTh a/JalITUPOBAThCS B MPOodeCcCUOHaNIbHOM cpejie;

6) 9K0JIOTUYeCKOT0 BOCIIUTaHUS:

5KOJIOTUYeCKH Ijesiecoobpa3HOe OTHOIIeHWe K TPUpofe KaK MCTOYHHKY JKHU3HM Ha 3emyle, OCHOBe eé CYI[eCTBOBAHUs, TOHWMaHHe I|eHHOCTH
3gopoBoro 1 6Ge3omacHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOILIeHHe K COOCTBEHHOMY (DPM3MUECKOMY U TICHXHWUeCKOMY 3/l0pOBbIO, OCO3HaHUE 11eHHOCTH
cobtrofieHust paBus1 6e30MacHOro MoBeieHus1 pU paboTe C BellleCTBaMU, a TaKXKe B CUTYalLUsiX, YTPOXKAIOIIMX 3/J0POBbIO U )KW3HU JIHO/lel;

CITOCOOHOCTH TIPUMEHSITh 3HaHUS, TOJyJ4aeMble TIPH M3YYeHUW XUMUWH, [T pelleHrs 3afiay, CBS3aHHBIX C OKPY)Karolel NMPUPOAHOU Cpefou, s
TIOBBIIIEHUST YPOBHSI 9KOJIOTMYeCKON KY/IbTYpPbl, 0CO3HaHUS I7100a/1bHOr0 XapakTepa 3K0/IOrMUecKUx NpobsieM U MyTel MX pellleHus IOCPe/iCTBOM METO/I0B
XMUMWH, 3KOJIOTMUeCKOT 0 MBIILUIEHNS], YMEeHHsI DYKOBOZCTBOBATLCSI UM B [I03HAaBaTe/IbHOM, KOMMYHUKAaTUBHOW Y COLIMAIbHOM NPAKTHKe.



METAIIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTtaripe[MeTHBIX De3y/IbTaTOB BBIJESIOT 3HauuMble st (JOPMUPOBAHUS MHDPOBO33peHHsi OOlljeHayuHble TIOHSTHS (3aKOH, Teopus,
TIPUHILIUI, TUIOTe3a, (hakT, CHUCTeMa, TPOIeCC, SKCIIEPUMEHT W JpPYroe.), KOTOpble WCIIO/Ib3YIOTCS B €CTEeCTBEHHO-HAyUHBIX YUeOHBbIX MpeiMeTax WU
MO3BOJISIIOT Ha OCHOBe 3HAaHWW W3 3TUX MpeAMeToB (OPMUPOBAThH TpeACTaB/eHWe O I1[eJIOCTHOM Hay4yHOM KapTHHe MHpa, U yHUBepcalbHble ydyeOHbIe
JercTtBus  (To3HaBaTe/bHbIe, KOMMYHHWKATWBHbIE, DPEryJISTHBHbIE), KOTOpble 00ecreurBalOT (OpPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TJIAHMPOBAHUIO U OCYILL[eCTB/IEHUIO YUeOHO /lesTe/IbHOCTH.

[To3HaBaTenbHbIE YHUBEpCa/bHbIE YueOHbIe JeiCTBUS
ba3oBble oruueckue eldCcTBUS:

YMeHHA MHCII0J/Ib30BATh l'IpI/IéMLI JIOTUYECKOIr'o MBIIIJIEHUA TIpU OCBOEHHHU 3HAHWIA: PACKPbLIBATL CMBIC/T XHUMHWUYECKUX TTOHSITHM (BBLZ[eJIHTB nx
XdPdKTE€PHbIE€ MPU3HAKH, YCTAHAB/IMBATbL B3daMMOCBA3b C APYIYMU HOHHTI/IHMI/I), HCII0/Ib30BATh IIOHATUA /1A 00BACHeHUS OTJe/IbHBbIX (l)aKTOB 141 ﬂBJ’IEHHfI,
BLI6I/IpaTB OCHOBaHHSA WU KPpUTEDUM [JIA K]'IaCCI/Iq)I/IKaL[I/II/I XUMHWUECKUX BeELeCTB U XUMHWUYECKUX peaKL[I/II‘;I, YCTAHAB/IMBATH TMMPUYHMHHO-C/IEACTBEHHBIE CBA3U
MexXay 00BeKTaMH1 H3ydeHusd, CTDOUTD JIOTHYECKHE DACCYKAECHUA (I/IH,[LYKTI/IBHI)IE, AeYKTHUBHBIE, 10 aHaJ'IOFI/II/I), AeJlaTb BBIBO/bI M 3aK/ITFOYEHN A,

yMeHHe TMPUMEeHSATh B Mpoljecce TMO3HaHWs TMOHSATUsS (MpeJMeTHble W MeTarpegMeTHbIe), CUMBOIMUeCKHe (3HAKOBbIE) MOJe/iM, WCIO/b3yeMble B
XUMUH, TTPeo0pa30BbIBaTh IIMPOKO TIPUMeEHsIEMble B XUMHUM MO/Ie/IbHbIe TIPe/ICTAB/IeHUS] — XUMUYECKU 3HaK (CUMBOJI 3/IeMeHTa), XuMuueckasi hopmysna u
ypaBHEHHE XUMHWUECKOW peaki[MM — TpPH pelleHWHd yueOHO-TI03HaBaTe/NbHBIX 3a/lau, C YYETOM O3TUX MOJIe/IbHBIX TIPe/CTaB/IeHUN BBISBIATL U
XapaKTepr30BaTh CYIleCTBEHHbIE TIPU3HAKA M3yYaeMbIX OOBEKTOB — XMMHUYECKHX BeIeCTB MU XUMHUECKHX DPeaklUH, BBISAB/IATH OO0IIMe 3aKOHOMEPHOCTH,
TPUYUHHO-CJIe[ICTBEHHbIE CBSI3U U MPOTUBOPEUNs B U3ydyaeMbIX MPOLIeCCax U siBJIeHUSIX.

Ba3oBble rccneoBaTebCKue 1eHCTBUS:

yMeHHe MCIO0/1b30BaTh [10CTaB/IeHHbIe BOMPOCHI B KAYeCTBe MHCTPYMEHTA M03HaHMS], a TAK)Ke B KaueCTBe OCHOBBI /1Sl POPMUPOBAHUS THUIIOTE3bI 110
TpOBepKe MPaBUIbHOCTU BbICKa3bIBaeMbIX CY>KZeHUN;

npuobpeTeHue OMbITa IO TJIAHKPOBAaHUIO, OPraHM3al[MM W TIPOBe/IeHUI0 YUueHWUeCKHWX SKCIIepUMEeHTOB, yMeHHe HaOuo/aTh 3a XOZ0M Tpoliecca,
CaMOCTOSITE/IFHO TIPOTHO3MPOBATh €ro pe3ysbTaT, (opMyarpoBaTh 0000IIeHHs W BBIBOJABI IO pe3y/bTaTaM IPOBeJEHHOTO OIbITA, HMCCIeA0BaHUS,
COCTaBJISAATh OTYET O TIPO/ie/IaHHOM paboTe.

Pabora c uadopmariueii:

yMeHue BbIOMpaTb, aHa/JM3MPOBaTh U WHTEPIIPETUPOBaTh WMH(GOpPMALUIO pa3/UuHbIX BUJOB W (OPM Tpe/CTaB/eHus], TMOJyuyaeMyl0 U3 pa3HbIX
WCTOUHUKOB (HAy4YHO-TIOMY/ISIPHAsi JIMTepaTypa XWMHUECKOTO CO/lep)KaHHWs, CIIpaBOuYHble MocoOus, pecypchl VIHTepHeTa), KpUTHUYECKd OL|€HUBAaTh
NIPOTUBOPEUYMBYIO U HeZJOCTOBEPHYIO MH(OPMaLUIO;

yMeHHe TIPUMEHSTh pPa3/IMyHble MeTOAbI M 3arpochl TPU TIOMCKe W 0TOOpe WH(OPMAMd ¥ COOTBETCTBYIOIIWMX /[AHHBIX, HEOOXOAMMBIX IS
BBIMOJIHEHUsT YueOHBIX M TI03HaBaTeNbHbIX 33/lauy OIpejelHHOr0 TUMa, IpuobpeTeHHe ombiTa B 00/1IaCTH  MCII0/Ib30BaHUS HMH(OPMaLMOHHO-
KOMMYHUKaTHBHBIX TEXHOJIOTH, OBJIaJileHHe KY/IbTypOl aKTHBHOTO WCIIO/Ib30BAHUS PpA3/IMUHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSITeNIbHO BBIOMPATh



onTuMasbHy0 (opMy TpejcTaB/ieHUs WHGOpPMaLMd M WUIIOCTPUPOBATh pelllaeMble 33laul HeC/TI0KHBIMUA CXeMaMM, AvarpamMmaMi, ApyruMu (opmMamu
rpauKu 1 UX KOMOMHALUSIMUY;

yMeHHe HMCII0/Ib30BaTh U aHAJU3UPOBaTh B Tporiecce yueOHOM M MCC/e[0BaTebCKON ZesITeIbHOCTU MHMOPMALIUIO O BIUSHUW TIPOMBIILJIEHHOCTH,
CenbCKOT0 X0351CTBa U TPAHCIIOPTa Ha COCTOSIHUE OKPY»Katolllei MpUPOAHON Cpe/ibl.

KoMMyHUKaTUBHBIE YHUBepCaIbHbIe YUeOHbIe AeHCTBUYS:

yMeHUsI 3aJjaBaTh BOIPOCHI (B Xofe [uajsiora W (W) AWCKYCCHU) TI0 CYIIeCTBY 0OCyJaeMoil TeMbl, (pOPMY/IMPOBaTh CBOM IIPEIJIOKEHUS
OTHOCHUTEJILHO BBITIO/IHEHUS TIPe/I/I0XKeHHOM 3a/jauu;

yMeHUsI TIPeJCTaB/sATh IOyuYeHHbIe pe3y/IbTaThl T03HABATebHOM [eATeJIbHOCTH B YCTHBIX W TIMCbMEHHBIX TeKCTax; JesaTh Ipe3eHTal|io
pe3yJ/IbTaTOB BBITIOJTHEHUS] XMUMHUECKOTO JKCrieprMeHTa (1abopaTOpHOro OIbITa, JlabopaTopHOW pabOoThI MO MCC/eJOBaHUIO CBOWCTB BeLeCTB, yueOHOTO
TPOeKTa);

yMeHHUs1 yueOHOrO0 COTpyJHMUYECTBA CO CBEPCTHUKAMM B COBMECTHOM [I03HaBaTeNbHOW W HCC/Ie0BATebCKON JeSATeIbHOCTA TIPU  pelleHUH
BO3HUKAIOIIUX MpoOseM Ha OCHOBe ydéra OOIIMX WHTEPecoB W COrJlaCcOBaHWs Mo3uLMi (0OCyKaeHHsi, oOMeH MHEHUsSIMH, «MO3TOBble ILITYPMbI»,
KOOp/IMHALUS COBMECTHBIX [I€HCTBUI, OTIpe/ie/ieHre KPUTEPHUEB T10 OIIEHKe KaueCcTBa BbITOJHEHHON paboThI U IPyTHeE).

PerynsiTvBHBIe YHUBepCasbHble yueOHbIe 1eHCTBYS:

yMeHMe CaMOCTOSITe/TbHO OTpe/esisiTh 1eJIU JeaTeIbHOCTH, TJIAHMPOBATh, OCYILECTB/IATh, KOHTPOIMPOBATh U TIPH HEOOXOMMOCTH KOPPEKTUPOBATh
CBOIO [IeTe/IbHOCTh, BbIOMpaTh Haubomee 3¢ddekTuBHBIE CIIOCOOBI pellieHHsi yueOHBIX M T103HABATe/NbHBIX 3aJau, CaMOCTOSITEJIBHO COCTAB/STb WU
KOPPEKTHUPOBATh TIPE/JIOKEHHBIM aJrOPUTM /IeMCTBUI TMPU BBITIOJIHEHWU 3a/laHUM C YYETOM TIOJyYeHHs] HOBBIX 3HaHWM 00 u3ydyaeMbiX OOBEKTax —
BellleCTBaX M peaklusX, OLeHWBAaTb COOTBETCTBHME IIOJYYEHHOIO pe3y/bTaTa 3asBJe€HHOW LieJiM, yMeHWe HCII0/b30BaTh M aHa/lIW3UpOBaTb KOHTEKCTHI,
rpejijiaraemMble B yC/IOBUM 3aJlaHUM.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe mpegMeTHBIX pe3y/bTaTOB 10 OCBOEHHIO 00si3aTe/IbHOTO COZep)KaHusi, YCTAaHOBJIEHHOTO [aHHOM paboueii rporpammoi, BbIesIHOT:
OCBOEHHbIe 00YJalOLUMKCS HayuHble 3HAaHUS, YMEHUSI U CITIOCOOBI IeHCTBUM, Ccrieriuduueckue J7st MpeIMeTHON 00/1acTh «XUMHUSsI», BU/IbI 1eTeTbHOCTH TI0
TI0/TyUeHHI0 HOBOT'O 3HaHMUSI, €T0 UHTepIIpeTaliy, Tpeobpa30BaHuI0 U MPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX ¥ HOBBIX CUTYALIUSIX.

K koHI1y 00yueHus B 8 Kacce rmpeZiMeTHbIE Pe3y/IbTaThl Ha 6a30BOM ypoBHe OyAyT OTpaXkaTh ChHOPMHUPOBAHHOCTD y 0OYUAIOIIUXCS YMEHUH:

pacKpbIBaTb CMBIC/I OCHOBHBIX XMMHWYECKUX IOHSITHM: aTOM, MOJeKyJ/a, XUMUYeCKHUM 3/IeMeHT, TPOCTOe BEIeCTBO, CI0)KHOEe BEIleCTBO, CMECh
(opHOpOJHAs U HEOJHOPO/HAs), BaJIEGHTHOCTb, OTHOCHUTe/IbHAs aTOMHAas ¥ MOJIeKyJIIpHas Macca, KOJIMYeCTBO BellleCTBa, MOJ/Ib, MOJIIPHAsl Macca, MaccoBas
[0/l XMUMHUUeCKOTo 37ieMeHTa B COeJJUHEHWW, MOJSIPHBbIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUe, COJib, 3JIeKTPOOTPHULATEeNbHOCTb, CTeleHb OKHUC/eHUs,
XUMUYeCKass peakiys, KjacCu(pUKalys peaki[uil: peaklUyd COeJUHEHWs, PEeakI[UW pa3/IOKeHHs, peakI[id 3aMeIleHusi, peaklud oOMeHa, 3K30- U
3H/I0TEPMUYECKHe peakiuH, TeTuioBor 3¢ ¢eKT peaklyy, siipo aToMa, 3/IeKTPOHHBIM C/I0M aToMa, aTOMHasi OpOuTasb, pailyC aToMa, XUMHUYecKasi CBSI3b,



TOJIIPHAsl U HeToJisipHasi KOBaJIeHTHasi CBSI3b, MOHHAsl CBSI3b, MOH, KaTWOH, aHWOH, PaCTBOP, MacCoBas J0/s BellecTBa (TPOL|eHTHAsh KOHIIEHTpAIus) B
pacTBope;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUUN U PUMEHSATb 3TH TOHSTHS TIPU ONKMCAHUU BelLeCTB U UX TIpeBpallleHUH;
WCII0/1b30BaTh XUMUUECKYH0 CUMBOJIMKY [/l COCTaB/IeHUs! JOPMYJI BEIlleCTB ¥ ypaBHEHUI XMMHUUYECKUX peakiui;

OTIpe/ie/IATh BaJIeHTHOCTh AaTOMOB 3/IEMEHTOB B OWHApPHBIX COEJUHEHUSIX, CTeleHb OKHUC/eHUs 37eMEHTOB B OWHApPHBIX COeJUHEHUSIX,
TIPUHA/IJIE)KHOCTh BELLeCTB K Orpe/e/léHHOMY KJacCy coelMHeHWH mo ¢opMysaM, BUJ XUMHUeCKON CBsi3U (KOBa/JieHTHasi U MOHHAas) B HEOPraHWYeCKUX
COeIMHEeHUSIX;

packpbiBaTh cmbica [leproanueckoro 3akoHa Jl. V. MeHieneeBa: 1eMOHCTPHMPOBATh MOHUMaHKe NIePUOANUECKON 3aBUCHMOCTU CBOMCTB XUMUUECKHX
37IeMEHTOB OT MX Mo/o)KeHus B [leproanueckoil cucreMe, 3aKOHOB COXPaHEHUsT MacChl Bell[eCTB, TIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJ/IIPHOTO YUYeHusl,
3aKOHa ABOrajjpo;

OTMCBIBATh M XapaKTepr30BaTh TabmuuHyto hopmy [Teproanueckol CUCTEMbI XUMHUUECKHX 3JIEMEHTOB: Pa3/iMuaTh MMOHATHS «TJlaBHas noArpymnma (A-
rpyrmma)» u «nobouHas nogrpymnma (b-rpyrmra)», Manbie u Oo/bllve MepUoAbI, COOTHOCUTh 0003HaueHUs], KOTOpble UMeIOTCs B Tabsuile «Ileproguyeckas
cucTeMa XUMH4eckux 3jeMeHTOB /. V. MeHiesieeBa» C UMC/IOBBIMU XapaKTepHUCTHKaMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIeMEHTOB (COCTaB U 3apsi siapa,
o0I11iee UMCI0 37IEKTPOHOB U PacIipe/ie/ieHHe WX T10 37IEKTPOHHBIM CJIOSIM);

K/1acCUUIMPOBaTh XUMUUECKHUe 37IeMeHThI, HeopraHudyeckue BellecTBa, XUMHUUeCcKHe peakluy (M0 YMC/Iy UM COCTaBY y4YaCTBYIOIIUX B peaki[uu
BeLLeCTB, 10 TeryIoBoMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOII[Me XUMHUUECKHe CBOMCTBA BEIECTB Pa3/MUHBIX K/IACCOB, TOATBEPXKJas OMMCaHWe MPUMepPaMM MOJIEKY/ISIPHBIX
yPaBHEHUH COOTBETCTBYIOLUX XMMUUECKUX peaKLIii;

MMPOrHO3MpPOBATH CBOMCTBa BelleCTB B 3dBUCHMMOCTH OT HMX KadUeCTBEHHOI'O COCTaBd, BO3MOJXHOCTU IIPOTEKAHUA XUMHUYECKUX HPEBPBLHEHHﬁ B
Pa3/IMYHBIX YC/IOBUAX;

BBIUMC/IATE OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJIIDHYIO MacChl Bell|eCTB, MaCCOBYIO [IO/IF0 XMMHUECKOTrO 3JjileMeHTa Mo (opmysie coeuHeHUs,
MAacCCOBYIO JIOJTIO BeIlleCTBa B paCTBOPE, MTPOBOAUTE PACUETHI TI0 YPAaBHEHUIO XMMHUECKOH peaKLvy;

TIPUMEHSITh OCHOBHBIE OTepalii MBIC/UTeTbHOM JleaTeNlbHOCTA — aHalu3 M CUHTe3, CpaBHeHHe, 0000IleHre, crUcTeMaTH3aluio, KiaccudrKaluio,
BbISIB/IEHUE TPUUMHHO--C/Ie/ICTBEHHbIX CBSI3el — [l U3yueHWs] CBOMCTB Bell|eCTB U XMMHUYECKHX peakliii, ecTeCTBEHHO-Hay4YHble MeTO/bl TO3HAHHUS —
HabroieHre, U3MepeHre, MO/le/TMPOBaHue, SKCIIepUMeHT (peasibHbIM U MbIC/IeHHBIH);

C/lefioBaTh TIpaBU/IaM T10J/Ib30BaHUSI XUMHUECKOW TMOCYZON W 1ab0paTOpHbIM 00OpYZOBaHWEM, a TakKe TpaBUIaM OOpailjeHWs C BeleCTBaMU B
COOTBETCTBUM C UHCTPYKIUSIMU TIO BBITIOJTHEHUIO JTaD0PAaTOPHBIX XMMUUECKUX OIBITOB T0 TIOJYYeHHI0 U COOMpaHuI0 ra3000pasHbIX BelllecTB (BOAOpoO/a U
KHUC/IOPOZia), TIPUTOTOBJIEHUIO PacTBOPOB C ONpeZieJIEHHOM MacCOBOM [10/lell pacTBOPEHHOIO BeIIeCTBa, TJIAHUPOBaTh W TIPOBOJUTH XUMHUYECKHE
9KCTIepUMEHTHI 10 Pacrio3HaBaHUIO PACTBOPOB 11[e/iouel U KUCIOT C TIOMOLI[bI0 UH/IUKAaTOPOB (JIakMyC, heHondTanert, MeTUIOPaHX U ApyTHe).



K xoH1ly 00yueHus B 9 K/1acce ripejMeTHbIe pe3y/IbTaThl HA 6a30BOM ypoBHe OyAyT oTpa)kaTb ChOPMHUPOBAHHOCTh Y 00yUarOIMXCsl yMeHHUI:

pacKpbIBaTb CMBIC/T OCHOBHBIX XMMWYECKUX MOHSITUM: XUMHUYECKUM 3/1eMeHT, aToOM, MOJieKyJsa, MOH, KaTUOH, aHUOH, NIPOCTOe BeLeCTBO, CJIOKHOe
Bell[eCTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEe/TbHOCTh, CTelleHb OKUC/IeHUsl, XUMUUecKasi peaklivs, XUMHUUecKasi CBsi3b, TelioBoi 3¢ (deKT peaklydd, MOJIb,
MOJISIDHBI 00BEM, pacTBOP, 37EKTPOJUTHI, HE3JEKTPOJUTHI, 3/IeKTPOUTHUeCKasi JUCCOLMALUs, peaklMM HMOHHOro oOMeHa, KaTalv3arop, XUMHUecKoe
paBHOBecHe, oOpaThMble W HeoOpaTHUMble peaklUd, OKUCIUTeTbHO-BOCCTAHOBUTEbHBIE PpeaKIUH, OKWUC/IUTEe/Ib, BOCCTAHOBUTE/b, OKHUC/IEHHE U
BOCCTAHOBJIEHWE, a/loTpOnus, ampOTepHOCTb, XUMHUYecKas CBsA3b (KOBajieHTHas, MOHHAas, MeTas/ulduyeckasl)), KpUCTa/liuueckas peLIéTKa, KOppOo3usi
MeTasuIOB, CI/IaBbl, CKOPOCTb XMMHUYECKOM peakluy, mpejeabHo Aonyctumas KoHueHTpauus [1/]K Beiectsa;

WJITFOCTPUPOBATH B3dMMOCBSA3b OCHOBHBIX XMMHUUECKUX TTIOHATHUH U IIPUMEHSATE 3THU MMOHATHA IMPU OIMMMCAHKWHK BEIIECTB U UX HpEBp&H.[EHI/II‘/II;
HCI10J/Ib30BATh XUMHUUECKYHO CUMBOJIMKY [AJId COCTaB/IEHUA Cl)OpMy'fI BeleCTB U ypaBHEHI/Iﬁ XUMHUUYEeCKHUX peaKL[Hﬁ;

orpefiesisiTb BaJ€HTHOCTb W CTeNeHb OKUC/IEHUSI XMMHUUECKHUX 3/IeMEeHTOB B COEJWHEHUSIX DPa3/IMYHOr0 COCTaBa, MPUHAAJIEXHOCTb BeIIeCTB K
orpezieIEHHOMY K/acCy coefHeHUM 1o (opMysiaM, BUJ XUMHUeCKOW CBsi3W (KOBa/ieHTHasi, MOHHasl, MeTa/l/TiuecKasl) B HeOpraHWuuecKuxX CoeJrHeHUsIX,
3apsi/i MOHA M0 XUMHUYeCKoU ¢opMyisie, XxapakTep Cpe/ibl B BOJHBIX PaCTBOPax HeOPraHUUeCKUX COeIMHEeHWH, TUI KPHUCTa/JIMueCKON pelléTKU KOHKPETHOIrO
BeLL|eCTBa;

packpeiBaTh cMbIC [lepuoguueckoro 3akoHa [I. V. MeHzeneeBa 1 1eMOHCTPHUPOBATh €ro TIOHUMaHUeE: OINMChIBaTh U XapaKTepHU30BaTh TabIMUHYO
dopmy ITeprouuecKoi CUCTEMbI XUMHUECKUX 3JIEMEHTOB: pa3/jiMuaTh MOHATHUS «IJlaBHas roArpymnmna (A-rpymma)» u «mnobouHas noarpymnmna (b-rpymma)»,
MaJible U OOJblITHe TePUOAbI, COOTHOCUTE 0003HaUeHHs, KOTOPble UMEIOTCS B TIePHOJUUECKON Tab/uIle, C YMCTOBBIMUA XapaKTepPUCTUKAaMU CTPOEHUSI aTOMOB
XVUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsifi sApa, o0ljee UMCAO 3JI€KTPOHOB W pacripefie/ieHHe WX T0 3JIeKTPOHHBIM CJI0sSIM), OOBSICHATH 0OIue
3aKOHOMEPHOCTU B U3MEeHEeHUH CBOMCTB 3/IeMEHTOB U UX COe/JMHeHUH B MpeZiesiax MajibIX Mepro/I0B U IIaBHbIX MOATPYIII C YYETOM CTPOEHUS X aTOMOB;

K/IaCCU(ULMPOBaTh XUMHUUECKHEe 37IeMeHThbl, HeOpraHuyeckue BelllecTBa, XMMMUeCKHe peakuuu (10 YMCIy U COCTaBy Y4aCTBYIOLMX B peakLUH
BeII|eCTB, 110 TeNI0BOMY 3(p(eKTy, 1o N3MeHeHUIO CTerleHell OKUC/IeHHsl XUMUUeCKHX 371eMeHTOB);

XapaKTepr30BaTh (OIKChIBaTh) 001IMe U crielidryecKrie XUMAYeCKre CBOMCTBA MPOCTBIX U CJIOXKHBIX BeIlleCTB, MOATBEP)KJasi ON1caHre IpuMepamMu
MOJIEKY/ISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX peakLvii;

COCTaB/ISITh YpPaBHEHHUs 3JIEKTPOJIMTUYECKOW [AWCCOLMALIMMA KUC/IOT, 1je/ioueld U CoJiel, TOJIHble M COKpallléHHble ypaBHEHHs peakLUii MOHHOIO
oOMeHa, ypaBHeHHsI peaKL[1ii, TIOATBeP K/JAf0IMX CYI[eCTBOBAHHE F'eHeTUUEeCKOM CBSI3M MeX/[y BeIll[eCTBaMH Pa3/IMUHbIX K/IaCCOB,;

PaCKpbIBaTh CYITHOCTb OKUC/IUTETbHO-BOCCTAHOBUTETBHBIX PeaKI[Hii ITOCPeICTBOM COCTaB/IeHUs 37IEKTPOHHOTO OasiaHca 3TUX peakijuii;
MPOTHO3UPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX CTPOEHMUs], BO3SMOXKHOCTH MPOTEKaHWsI XMMUYECKHX MPeBPAalLleHUH B Pa3/IMUHbIX YC/IOBUSIX;

BBIUMCJIATE OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYIO M MOJISIDHYRO MacChl BellleCTB, MacCOBYIO JIOJIF0 XMMHUECKOTo 37ieMeHTa 1o (opmysie coeluHeHusl,
MacCCOBYIO JIOJTFO BEI[eCTBA B PACTBOPE, TTPOBOIUTEL PAaCUEThI M0 YPABHEHUIO XUMUUECKOUN peaKITiu;



coOJroaTh TIpaBW/Ia TOJIb30BAaHUSI XUMHUUECKOW TMOCY/I0M U 1abopaTOpPHBIM 00Opy/IOBaHMEM, a TakKe TMpaBWia oOpallieHds C BelecTBaMU B
COOTBETCTBUH C MHCTPYKLMSIMH T10 BBITOTHEHUIO /1Ta00PaTOPHBIX XUMHUUECKUX OTBITOB I10 TIOJyUeHHIO0 U COOMpPaHHIO0 ra3000pa3HbIX BeIecTB (aMMHaKa U
YIJIEKUCJIOTO Ta3a);

NIPOBOZWTh Peaklyy, MOATBep)KAarolle KaueCTBeHHbIM COCTaB pa3/IMUHbIX BeIleCTB: pPaclio3HaBaTh OIBITHBIM MYTEM XJIOPHU[-, OpOMU[-, UOLUJ-,
KapOoHaT-, ¢ocdaT-, cumMKart-, cynbaT-, TUAPOKCHUA-UOHBI, KATHOHBI aMMOHHSI ¥ MOHBI M3YUeHHBIX METas/IOB, MPUCYTCTBYIOLME B BOJHBIX PacTBOPAx
HeopraHu4ecKrx BellecTB;

TIPUMEHSITE OCHOBHBIE OTIepaLliM MBIC/IUTE/IbHOW /IesiTe/TbHOCTH — aHa/lM3 W CHHTe3, CpaBHeHWe, 0000IleHre, CHUCTeMATH3aluiO, BbISB/IEHUE
MIPUYMHHO-C/IeJICTBEHHBIX CBs3el — /sl M3y4YeHUs] CBOMCTB BELeCTB M XMMHUYECKUX peaklvi, ecTeCTBEHHO-Hay4yHble MeTO/bl MO3HaHUs — Hab/osieH e,
v3MepeHue, MOZle/IMpOBaHye, SKCIIePUMEHT (peabHbIN U MbIC/IEHHBIN).



TEMATNYECKOE IVNIAHNPOBAHUE

8 KJITACC
No DJIeKTPOHHBIE (1IU(pPOBLIE KonuuectBo
Pa3pnen (copep>xanue) Tema P (ndp )
n/n obpa3oBaTe/ibHbIe PeCYPChl YyacoB
Paspen 1. IlepBoHauaibHbIe XUMUYECKUE TIOHATHS ™
1. TIpegmet xumun. Ponb bubmumoteka I{OK https://m.edsoo.ru/ff0d210c
XUMHU B YKU3HU UejioBeKa. YPOK ”Hpez[MeT xumud. BemecTBa u ux 1
Tena u BelllecTBa cpotictea" (POII)
https://resh.edu.ru/subject/lesson/1521/start/
XuMHA — Ba)KHaA 00/1aCTh eCTeCTBO3HAHHUSA U
NPaKTHUYeCKOH /1eATeIbHOCTH Ue/l0BeKa 2. IToHsTre o MeTOoZax Butmorexa LIOK https://m.edsoo.ru/ff0d227e 1
ITepBoHaya/ibHBIE XUMHUUYECKHE TIOHATUS TOSHAHWA B XMMHN
IIpegmer xumuu. Poab XUMUM B JKU3HU | 3 TIpakTrueckast pabora Ne 1
yesI0BeKa. XI/IMI/IEI B cucTeme HayK. Tenma u BeIecTBa. | ([Ipapusa paboThbl B
du3snyecKre CBOUCTBA BelL|eCTB. ArperaTHoe COCTOsSHUe nabopaTtopyuu ¥ MpUEMBI bubmuorexa ITOK https://m.edsoo.ru/ff0d23dc 1
1.1 | BewjectB. IloHsATHME O MeTojax MO3HaHUA B XUMHU. oGparieHust ¢ 1abopaTopHBIM
Yuctele BemectBa U cMech. CrocoObl pa3ziesieHus 060py/0BaHHEM»
CcMeceH.
BakHeuime MpeACTaBUTe/IM  HeOpraHu4yecKux 4. YucTtoie BemecTBa U bubauoreka HOK httDS://m.edSOO.rU/fdeZGCa
BELLIECTB cvecu. Crioco0el pasgenienus | YPOK "Uucthle BemecTBa U cMecH. CriocoObl 1
cMmeceii pasnenenus cmeceit” (POLL)
https://resh.edu.ru/subject/lesson/1522/start/
5. I[Ipaktuueckast pabora Ne 2
«Paspenenme cmeceii (Ha bubmmoreka IIOK https://m.edsoo.ru/ff0d28c8 1
ripuMepe OYMCTKU
TIOBapeHHOM COJTN)»
1.2 | BemecTBa M XMMHYeCKHE PeaKIHH 6. ATOMBI 1 MOJIEKY/IbI Bubmoreka ITOK https://m.edsoo.ru/ff0d2a6c 1

Ypok "ATombl, MOJIEKYIIBI M HOHBL IIpocTsle u



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

ATOMBI U MOJIEKYJIbl. XUMUYECKUe 3JIeMeHThI.
CuUMBOJIBI  XMMHUYECKUX 3JieMeHTOB. IIpocTeie u
C/I0’KHBIE BeljeCcTBa. ATOMHO-MOJIEKY/ISIPDHOE yUeHMe.

Xumuueckasi ¢opmysa. BaseHTHOCTH aTOMOB
XMMHUYEeCKHUX 3JIeMEHTOB. 3aKOH IOCTOSTHCTBA COCTaBa
BelLleCTB. OTHOCUTeNnbHas aTOMHast Macca.
OTHOCuTe/bHas MoJIeKyJ/isipHas macca. MaccoBas [0/
XUMHYECKOI'0 37IeMeHTa B COeJMHeHUH.

KonuuectBo BeljectBa. Mosb. MosisipHasi Macca.
B3auMocCBsI3b  KO/MYecTBa, MacChbl U UHKCIA
CTPYKTYPHBIX  eQWHMI] BellecTBa. Pacuértbl 110
(hopMysiaM XMMUUECKUX COeMHEHU.

dusnyeckue U XUMHUYeCKHe  SIBJIEHUS.
XUmuyeckass peakuuss W eé T[pU3HaKU. 3aKoH
COXpaHeHUsI MacChl Bell[eCTB. XUMHUUeCKHe ypaBHEHUSI.
Knaccudukaiyss XUMHUYeCKUX peaklMi (coeJuHeHus,
pa3/ioXKeHus, 3aMelleHusi, 0bMeHa).

XHWMHUUECKUM SKCITePUMEHT:

3HAaKOMCTBO C XUMHUUeCKOU TOCYZA0M, IpaBUaMu
paboTel B s1abopaTopuy U TPUEMAMH OOpaleHUsl C
nabopaTropHbIM 000py/J0BaHUEM, HM3yUeHUe U OIMiCaHue
(bu3nyecKux CBOMCTB  00pa3lioB  HeOpraHUYeCKHX
BelllecTB, HabO/moieHre Qu3nueckux (TiaBjeHre BOCKa,
TasiHUe Jib/la, PAaCTHpaHUe caxapa B CTYIKe, KATleHue U
KOHJIeHCallUsl BOZIbI) M XUMHMUeCKUX (TOpeHUe CBeuw,
MpOKaJMBaHWe MeJHOM TIPOBOJIOKH, B3auUMO/ENCTBUE
Mesa C KAC/OTOW) sIBJIeHWH, HaO/Mo/leHe U OIHCcaHue
TPU3HAKOB  TPOTeKAHWS  XUMHUYECKMX  peaklui
(pasnorkeHue caxapa, B3auMO/leliCTBHEe CePHOM KHUC/IOThI
¢ xjopusioM Oapusi, pasnoxkeHue ruzgpokcuga meau (10)
TIpPU HarpeBaHWH, B3aUMOJENCTBUE >Keje3a C paCTBOPOM
coou meau (II), wu3yuyeHue CIriIoCOO0OB pa3jeneHust

CIIOJKHBIE BelecTBa. XUMHUYECKHE DIICMEHTHI.
3Haku xuMuueckux 3nemeHToB" (POLI)
https://resh.edu.ru/subject/lesson/1486/start/

7. XuMnueckue 371eMeHThI.
3HaKu (CUMBO/IbI)
XUMUUECKUX 3/IEMEHTOB

bubmmoreka ITOK https://m.edsoo.ru/ff0d2be8

8. IlpocTble U C/I0XKHBIE
Bell|ecTBa

Bu6nmuoreka ITOK https://m.edsoo.ru/ff0d2a6c

9. ATOMHO-MOJIEeKY/IIpHOE
yueHue

bubmmoreka ITOK https://m.edsoo.ru/ff0d2d50

10. 3aKOH ITOCTOSTHCTBA
COCTaBa BeIeCTB.
Xumunyeckasi popmyia.
BaneHTHoCTh aTOMOB
XUMHUUYECKUX 3/1eMEeHTOB

Bu6nmuoreka ITOK https://m.edsoo.ru/ff0d2eae
Ypok "3aKoH NOCTOSIHCTBA COCTaBa BEIIECTB.
Xumnueckue popmynbl. OTHOCHUTENBHAS
aTOMHas U MOJICKYJIIpHAs MAaCCBI. MaccoBas
JO0JIs1 XUMHUYECCKOI'O 3JICMEHTA B CO@ILI/IHQHI/II/I"
(PDII)
https://resh.edu.ru/subject/lesson/1487/start/

11. OTHOCUTENLHAA aTOMHas
macca. OTHocuTe/IbHAsA
MOJIEKYJISIpHAs Macca

bubmmoreka IIOK https://m.edsoo.ru/ff0d323c

12. MaccoBas gons
XMMHUYECKOro 3/ieMeHTa B
coeJMHEeHUH

bubmmoreka IIOK https://m.edsoo.ru/ff0d350c

13. KonMuecTBO BelrjecTsa.
Monb. MonsipHas macca

Bubmoreka ITOK https://m.edsoo.ru/ff0d5230
VYpoxk "KonudecTso BemecTsa. MomsipHas
Macca. MomnsipHelii 00bEM raza. 3akoH
Asorazapo" (POII)
https://resh.edu.ru/subject/lesson/2063/start/
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CcMeceli: C TIOMOILbIO MarHuTa, (GUIbTPOBaHUe,
BbITIApPUBaHUE, JUCTHTUISLYS, xpomarorpadus,
TIPOBe/IeHre OUYKMCTKY TIOBapeHHOU COJH, Hab/roieHre 1
orvcaHue pe3y/bTaToB TIPOBE/IeHUS OTIBITA,
W/UTIOCTPUPYIOILIETO  3aKOH ~ COXpaHeHWs  Macchl,
co3JaHue Mojiesieli MosieKy/ (I1apOCTeP>KHEBBIX ).

14. ®usuyeckue u
XUMUYeCKHe sIBJIeHUS.
XyMHUUecKas peakLys

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d37fa
Ypok "®uznueckue 1 XUMUYECKUE SBICHUS.
TIpu3Haku XUMHUYECKUX peakIuil. Y ciIoBus
TE€YCHHS U BOSHUKHOBEHHUS XUMUIECKUX
peaxmuit” (POLI)
https://resh.edu.ru/subject/lesson/1485/start/

15. Tlpu3Haku 1 yc/i0BUs
IIPOTeKaHUsl XUMUYeCKUX
peakLui

Bubmuoreka ITOK https://m.edsoo.ru/ff0d3al16

16. 3aK0OH COXpaHeHHs MacChbl
BeleCTB. XUMHUUEeCKUe
ypaBHEeHUs

bubmuoreka ITOK https://m.edsoo.ru/ff0d3b88
Vpok "3akoH coXpaHeHHUs] MacChl BELECTB.
Xumnueckue ypasaenus. Koadduments: B
YpaBHEHUSAX peakuuil. TUlbl XUMHUECKUX
peaxnuit" (POLL)
https://resh.edu.ru/subject/lesson/1519/start/

17. Belunc/ieHUs1 KOJIMUeCTBa,
MacChl BelLlecTBa o
YPaBHEHHUSIM XMMUUeCKUX
peakLui

bubmmoreka ITOK https://m.edsoo.ru/ff0d5708

18. Knaccudukariusi
XUMHYECKUX peakLun
(coenuHeHUsl, pa3/io>KeHus,
3aMelrieHus1, 0OMeHa)

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d3f34

19. M. B. JlomoHOCOB —
YUEHBIM-3HLUKJIOTEeJUCT.
O600111eHME U

cucTeMaTH3alysl 3HaHUU

bubnmoreka ITOK https://m.edsoo.ru/ff0d40c4
Ypoxk "PacuéTel 0 ypaBHEHUSIM XUMHYECKHX
peakiuii. O000IIEeHe 3HAHUN 10 TEME
«lepBoHayanbHbIC XUMUYECKUE TOHSITUS"
(POII)
https://resh.edu.ru/subject/lesson/2448/start/
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20. KonrpospHast pabota Nel

1o TeMe «BetjectBa u bubmumoteka L{OK https://m.edsoo.ru/ff0d4290 1
XUMHYECKHe peakLiun»
Wroro no pasgeny 20
Pa3pen 2. BaxxHelilme npe/cTaBUTe/IM HEOPraHUYeCKUX BelecTB*
21. Bo3gyx — cMech ra3os. Bubanoreka IOK https://m.edsoo.ru/ff0d448e
Cocras Bo3ayxa. Kuciopog Ypok "Kucnopon: nmonyueHue, Gu3nuecKue u
— 371eMeHT ¥ NIPOCTOoe XUMHYECKHE CBOMCTBA, MpUMeHeHHE. OKCUIIBL. 1
BerecTBo. O30H Kpyrosopor kucnopoza B nmpupose” (POLL)
https://resh.edu.ru/subject/lesson/2447/start/
Bo3ayx. Kuciiopop. ITonsiTie 06 okcugax
22. dusrueckure 1
Bosgyx — cmeck rasoe. CoCTae BO3Ayxa. UMIUeCKIE CBONCTEA Bu6mnmorexa [JOK https://m.edsoo.ru/ff0d4614
Kuciopos — 571eMeHT W NPOCTOe  BEIL|ECTBO. VYpoxk "O30H. Amotpornust kuciopona. Cocras 1
HaxoxxeHre KucaopoZa B mMpupoje, ¢Gu3nueckue Hu KHC10poja (peakLyu Bo3myxa. ['operne" (POIII)
XAMUYecKHe CBOMCTBa (peakiuu ropenus). Okcuppl. | OKACTEHUS, ropete). https://resh.edu.ru/subject/lesson/2446/start/
Tpumenene  kucioposa.  Criocobbi  momyuenus | [LOHATHE 00 OKcuzax
KWC/opoZia B jabopaTopud Y TPOMBIIUIEHHOCTH.
21 | Kpyropopor kucmopoga B npupoge. O3oH — 23. Criocober H%“yquHH
a/IIOTPOIIHAS MOAUDHKALIWSI KHCIOPO/A. KICIO0PO/Ad B IADOPATOPUM M | o rexa ITOK https://m.edsoo.ru/ff0d497a 1
. . TIPOMBIIIJIEHHOCTH.
TerioBol  5PdeKT XUMUUECKON  peakLUu, TIpUMeHeHHe KHCI0poja
TepMOXUMHYeCKre ypaBHeHUsl, 9K30- u
SH/I0TepMUYeCKre peakijuy. TormMBo: yromb U MeTaH. | 54 Tennopoii >bexT
3arpsisHeHHe ~ BO3/lyXa,  YCWJ€HHe  MApPHUKOBOIO |y .voooo o peaKi,
3¢ deKTa, paspyleHre 030HOBOTO CJIOS. [TOHSITHE O
Bubmnorexa ITOK https://m.edsoo.ru/ff0d4790 1
TepPMOXUMHYECKOM
ypaBHeHUH, 3K30- U
SH/I0TEPMUYECKUX PeaKLUsX
25. Tonmeo (HedTh, yro/b U | Bugmorexa ITOK https:/m.edsoo.ru/ffod4cda 1

MeTaH). 3arpsi3HeHHe
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BO3/lyXa, CII0COOBI ero
NpeJloTBpalLieHst

26. TTIpaktrueckasi pabora Ne
3 1o TeMe «[losmyuenue u
cobupaHue KUCI0po/a,
V3y4yeHue ero CBOMCTB»

bubmmoteka ITOK https://m.edsoo.ru/ff0d4ae2

2.2

Bopopoa. ITonsaTHe 0 KMC/I0TAX U COJIAX

Bogopos, — snemMeHT M TpocTOe  BellecCTBO.
HaxoxxmeHve Bopopoja B mpupofe, ¢u3nueckue u
XUMUYEeCKHe  CBOKMCTBa,  TIpUMEHeHWe,  CTOCOOBI
ronyuyeHust. KUC/IOTBI U COJH.

MonsipHblii  00BEM Pacuétel IO

XUMHNUYECKHUM YPDABHEHUAM.

ra3os.

27. Bopopon, — 37eMeHT U
MPOCTOE BeLeCTBO.
HaxoxpaeHuve B mpupoze

bubmuoreka ITOK https://m.edsoo.ru/ff0d4dd0
VYpok " Bogopo: HaxoxIeHHE B IPUPO/IE,
IIOJIY4YE€HHE, €10 (I)I/ISI/I‘ICCKI/IC U XUMHWYCCKHUC
cBoiictBa, npuMeHenue" (POLLI)
https://resh.edu.ru/subject/lesson/3119/start/

28. dusuueckue u
XUMHYeCKHe CBOMCTBa
Bogopoza. [IpumeHenue
BOJIOpO/Zia

bubmmoreka ITOK https://m.edsoo.ru/ff0d4dd0

29. ITousaTtue o KUCI0Tax U
COJISIX

bubmmoreka ITOK https://m.edsoo.ru/ff0d50d2

30. Criocobbl momyueHust
BO/ZIOpO/ia B labopaTopun

Bbubarnoreka IOK https://m.edsoo.ru/ff0d4dd0

31. IpakTueckasi pabota No
4 o teme «Ilosnyuenue u
cobupaHue BO/IOpO/a,
r3yuyeHue ero CBOMCTB»

Bbubanoreka IIOK https://m.edsoo.ru/ff0d4f42

32. MonsipHbIM 00bEM Ta30B.
3akoH ABorazpo

bubmmoreka IIOK https://m.edsoo.ru/ff0d542e

33. Beruncienus o0néma,

Bubmmoreka ITOK https://m.edsoo.ru/ff0d55a0
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KOJTMUEeCTBa BellecTBa rasa
TI0 ero U3BeCTHOMY
KOJINYECTBY BeIIlecTBa WU
00BEMY

34. BerunciieHus: 00bEMOB
ra30B I10 ypaBHEHHUIO
peakiiy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUH ra30B

bubmmoreka ITOK https://m.edsoo.ru/ff0d5708

2.3

Bopa. PacTBopsbl. IToHsiTHE 00 0CHOBAHHAX

du3snueckue CBOMCTBA BOAbl. Boja Kak
pacTBOpUTEJIb. PactBopbI. HaceiienHsie u
HeHachblllleHHble PacTBOPbI. PaCTBOPHMOCTH BellleCTB B
BoZe. MaccoBas o/l BelljecTBa B pacTBoOpe.
XvMHuueckue CBOMCTBa BOJAbl. OcHoBaHusA. Posb
pPacTBOPOB B IIPUPO/ie U B )KU3HU YesioBeKa. Kpyrosopot
BOAbI B TIIpuUpofe. 3arpsi3HeHue IIPUPOJHBIX BOJ,.
OxpaHa ¥ 0YMCTKa ITPUPOJHBIX BO,.

35. dusnueckue u
XUMHYECKHEe CBOHCTBA BOJIbI

bubmmoreka ITOK https://m.edsoo.ru/ff0d587a
Ypok "Bona B npupoe u criocoObl eé
ouncTKH. DU3HYECKUE U XUMHYECKUE
cBoiicTBa BoJibl. [Ipumenenue Boabl. Boga —
pactBopureib. PactBopbl. MaccoBas 101
pactBopéHHOro Bemecta" (POLL)
https://resh.edu.ru/subject/lesson/2062/start/

36. CocTaB OCHOBAHUU.
[ToHsiTHEe 06 MHAMKATOpaX

bubmuorexa ITOK https://m.edsoo.ru/ff0d59e2

37. Boja Kak pacTBOpUTE/Ib.
Hacebimiennsie u
HeHacbIl|eHHbIe PaCTBOPHI.
MaccoBasi 107151 BelljeCcTBa B
pacTBope

bubmmoreka ITOK https://m.edsoo.ru/ff0d5b40

38. IpakTuueckasi pabora Ne
5 o teme «IIpurorossieHne
PacTBOPOB C OTpeZie/IEHHOU
MacCOBOM Ji0Jiei
pPacTBOPEHHOIO BelljeCcTBa»

bubmmoreka LIOK https://m.edsoo.ru/ff0d5eba

39. KoHTtposbHasi pabota Ne2

Bubnmoreka ITOK https://m.edsoo.ru/ff0d6342
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o teMe «Kucnopog,.
Bopopoa. Boga»

24

OcHoBHBIE K/1aCChI HEOPraHuvYeCKnux COEL[I/IHEHI/IFI

Krnaccudukaiys HeopraHUueCKUx COeIUHEeHUHM.
Oxkcuapl. Knaccudukaiysi OKCHAOB: CoJsieoOpasyroliye
(ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) v
Hecoseobpa3yrolye. Homenknarypa OKCH/IOB.
®dusypueckue U XUMHUECKHe CBOMCTBA OKCHJOB.
ITonyueHue OKCHUOB.

OcHoBaHusl. Knaccudukaiusi ~ ocHOBaHUiA:
11€JI0YM U HepacTBOpUMbIe OCHOBaHUs. HomeHkaTypa
OocHOBaHuM. @usnyeckMe W XUMHUECKHe CBOMCTBA
ocHoBaHu. [lonyyeHre OCHOBaHUN.

Kucnotsr. Knaccudukanus KUCJIOT.
Howmenksatypa kucior. ®dusvueckve U XUMUYeCKHe
CBOMCTBa KHUC/IOT. PsAn akTtuBHOCTM MeTaiioB H. H.
bekeroBa. [ToyueHue KUCIIOT.

Comu. Homenknatypa coneii. ®usnueckue u
XUMHYeCKHe CBOMCTBA cosel. [Toyuenue coneu.

leHeTYecKass  CBSI3b  MEXAY  KjJaccamu
HEOPraHWYeCKuX COeIMHEeHU.

XUMHUYeCKUH IKCIIEPUMEHT:

KayeCTBeHHOe  Orpefie/ieHHe  COZeprKaHus
KAC/IOpoZla B BO3JyXe, IIOJyueHHe, cobOupaHue,
pacro3HaBaHWe ¥ W3yueHHWe CBOWCTB KHCJIOPOZa,

HaOJTro/IeHre B3aMMO/IEMCTBHSI BEILECTB C KHUCIOPOJOM
Y YC/IOBHSI BO3HUKHOBEHUsI W TIPEKpAIlleHUs] TOPeHUs
(mo>kapa), O3HaKOM/eHHWe C obOpaslaMu OKCHU/OB U
OMMCaHWe WX CBOWCTB, TIOMyueHWe, cobOupaHuUe,
pacrio3HaBaHWe U  U3ydyeHHe CBOWCTB  BOZODPOZA

40. OKcUapbl: COCTaB,
K/laccuduKarus,
HOMeHK/IaTypa

Bubmnoreka ITOK https://m.edsoo.ru/ff0d664e
Ypox "Oxcuasl: Kiraccudukarus,
HoMeHkmatypa" (POL)
https://resh.edu.ru/subject/lesson/2445/start/

41. [Tonyyenue u
XUMUUECKHe CBOMCTBa
KUCJIOTHBIX, OCHOBHBIX U
aM(OoTepHBIX OKCU/IOB

Bubmnoreka ITOK https://m.edsoo.ru/ff0d664e
VYpok "CBoiicTBa, noay4yeHue, NpuMeHeHHe
okcuoB" (POLI)
https://resh.edu.ru/subject/lesson/2444/start/

42. OcHOBaHMUSI: COCTaB,
K/laccuduKanus,
HOMEHKJ/IaTypa

Bubmmoreka ITOK https://m.edsoo.ru/ff0d67ca
VYpok "OcHoBanusi: knaccudukanusi,
HOMEHKJIaTypa, nonyuenue" (POL)

https://resh.edu.ru/subject/lesson/2442/start/

43. [Tonyuyenue u
XUMHUYeCKHe CBOMCTBA
OCHOBaHUM

bubmuoreka ITOK https://m.edsoo.ru/ff0d67ca
Ypok "Xumuueckue cBONCTBa OCHOBaHMMN"
(PDIII)
https://resh.edu.ru/subject/lesson/2443/start/

44. KucnoThl: COCTaB,
K/laccuduKanus,
HOMeEHKJ/IaTypa

bubmmoreka ITOK https://m.edsoo.ru/ff0dfee2
Ypok "Kucnorsl. Cocras. Kitaccudukarusi.
Homenxknarypa" (POLL)
https://resh.edu.ru/subject/lesson/2055/start/

45. [Tonyuyenue u
XUMUUYECKHUe CBOMCTBA
KUCJIOT

Bbubmmoreka ITOK https://m.edsoo.ru/ff0dfee2
Ypoxk "llonyueHue 1 XUMHIECKHE CBOHMCTBA
kuciot" (POL)
https://resh.edu.ru/subject/lesson/3120/start/

46. Conu (cpefHue):
HOMEHK/IaTypa, CriocobbI

bubmmoteka IIOK https://m.edsoo.ru/00ad9474
VYpok "Comnu: cocTaB, K1accuPuKaIus,
HOMEHKJIaTypa, crioco0s! mosryaenus" (POIII)
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(ropeHue), B3aUMO/IeICTBUE BOJIOPOJA C OKCUZIOM Meu
(IT) (BO3MOXKHO HCIIO/b30BaHWE BUEOMaTepHasnoB),
HabJ/roZieHre 00pas3IioB BeIlecTB KOJIMUECTBOM 1 MOJIb,
rcciefioBaHe 0COOEHHOCTel pacTBOPEHUS BeIleCTB C

TMOJIyueHus, XUMAYeCcKre
CBOUCTBa

https://resh.edu.ru/subject/lesson/2054/start/

47. Tlpaktnueckas pabota Ne

PEENIEIE(0)7] pacTBOPUMOCTEIO, IIpUrOTOBJIEHUE | 6. PelrlieHue
acTBOPOB C  OIpefleJIBHHOM  MaCCOBOU 0JIeH | SKCIIepUMEeHTaIbHBIX 3a/1au
g aCTBogéHHoro BemlzcﬂBa, B3aUMOIelCTRIE BoA,qm ¢ | o 1e 15 e «OCHOBHLIE KJIagCCbI bubaunoreka ITOK https://m.edsoo.ru/00ad9b7c 1
MeTa/ulaMMd  (HaTpyeM W KajabLueM)  (BO3MOXKHO | HEOPraHMYeCKUX
WCTIO/Ib30BaHME  BU/IeOMaTepuasioB),  UCC/Ief0BaHUE | cOeJUHEeHU»
0o0pa3lioB  HeOpraHWYeCKMX  BeIL[eCTB  Pa3/IMYHbIX
KJ/1aCCOB, HabJroieHne M3MeHeHUs OKDACKH | 48, ['eHeTHUeCKas CBSI3b bubmuoreka ITOK https://m.edsoo.ru/00ad9a50
WHIMKAaTOPOB B pacTBOpax KWUCJIOT U Iie/louel, MeX/y K/IaCCaMu VYpoxk "I'eHeTHdeckas CBA3b MEXKIY
usyueHve B3anmogedcTBusi okcuza wmeau  (II) ¢ | geopranuueckux coefrHeHHUit OCHOBHBIMH KJIACCAMH HEOPTaHUUECKUX
PacTBOPOM CepHOI KHC/IOTHI, KHC/IOT C MeTa/uIaMH, coeuHennit. OG00IEeHNe 3HAHUH 110 TeMe 1
peakLMii HeWTpaiM3alyy, MoyuyeHrue HepacTBOPUMBIX «Ocnorble KIacChl HCOPraHHICCKIX
OCHOBaHUM, BHLITECHEHHE OJHOTO MeTa/lla APYTHM W3 _ coeauneruity” (PIIL)
DACTBOPA COJTH, PeIIeHUe SKCTIePUMEHTATBHBIX 33144 110 https://resh.edu.ru/subject/lesson/2440/start/
TeMme «Baxneume KJ1aCChl HeopraHnuyecKux
COe/IMHeHUI». 49. Oboberne 1 Ny bubnunoreka I{OK https://m.edsoo.ru/00ad9ch2 1
cucTeMaTH3aLus 3HaHUU
50. KontposnbHast pabora Ne3
110 Teme "OCHOBHbI® KacCh! bubmmotreka I{OK https://m.edsoo.ru/00ad9ela 1
HeopraHuyecKux
coeiMHeHU"
Wroro no paspgeny 30
Pa3pen 3. Ilepuopnueckuii 3aKoH U [lepuoguueckas cucreMa XMUMUUeCKUX 371eMeHTOB []. V1. MenpeneeBa. CTpoeHue aToMOB. XMMHYeCKasi CBSI3b.
OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PeakLunu™
HepI/IOJ.'[I/IIIECKI/Iﬁ 3aK0H U HepnoanECKaﬂ cCHCTeMa 51. HepBbIe TIOIIBITKU bubanoreka HOK httDS://m.edsoo.ru/OOad9ffa
3.1 | xummnueckux 1ementoB JI. VI. MeH/je/1eeBa. K/1aCCU(UKALMH XUMUUECKHUX Ypox "Kitaccndurarus XMMHIECKHX 1

Crtpoenue aroma

371eMeHTOB. IToHsATHE 0

aneMeHTOB. [oHATHE O TpymITax CXOIHBIX
371eMeHTOB. [leproanueckuii 3aK0H 1



https://resh.edu.ru/subject/lesson/2054/start/
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/subject/lesson/2440/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuomnueckuit 3akoH U Ilepuoguueckas
ciucrteMa xuMmuueckux sjemeHtoB . U. MeHpeneesa.
Crtpoenne aToMOB. XvMU4YecKas CBsA3b. OKHC/IUTE/IbHO-
BOCCTaHOBUTEJIbHBIE pPeaKL[ir

[TepBbie MOMBITKU K/IaCCU(PUKALUN XUMHUUECKUX
sneMeHTOB. [ToHSTWe O rpynmax CXOAHBIX 3JIEMEHTOB
(Ljes1ouHble Y 1je/I0YHO3eMeJIbHble MeTasl/bl, FaJoreHbl,
VMHEepTHbIe Ta3bl). OJIeMeHThbl, KOTOpble 00pa3yoT
amboTepHble OKCUBI U TUAPOKCH/BI.

[Teproanueckuit 3aKOH. ITepuoguueckas
crucTemMa xumMuueckux snemeHToB [l. WM. Menpeneesa.
KopoTkoneprvogHas U JjJWHHONEpUOAHass  (OpPMbI
[Tepyonueckol CHUCTEMbI XUMHUYECKUX 3jeMeHTOB /[I.
N. MengeneeBa. Ilepuoabl U rpymnmbl. PuUnYecKuit
CMBIC/I TIOPSIKOBOTO HOMepa, HOMepOB Iepuoja Hu
CPYIIIbI 5/IeMEHTa.

Crpoenue aromoB. CocTaB aTOMHBIX sfep.
N3otonel.  OnektpoHbl.  CTpoeHuWe  3/IeKTPOHHBIX
000/10ueK aTOMOB MepBbiXx 20 XMMHUYECKUX 3/IeMEHTOB

[Tepuopnueckori cucrtembl [. UW. Menpeneesa.
XapakTepyucTMKa XMMHUUECKOro 3jIeMeHTa [0 ero
nonoxeHnto B Ilepmopnueckon cucreme . N

MenpeneeBa.

3aKOHOMEPHOCTH H3MeHeHMs pajidyca aTOMOB
XUMHUUECKUX 3/1eMEHTOB, MeTalJTMYeCKUX U
HeMeTa/VInYeCKHUX CBOMCTB IO IPyIIaM U Nepruozam.

3HayeHue ITepuoguueckoro 3aKOHa u
[Tepyoarueckor CUCTEMbl XUMUUECKUX 3JIEMEHTOB ISt
pasBuTHs HaykKu U TipakTuku. [. U. Menpeneep —
YUEHBINA Y Ipayk/IaHVH.

rpyImnax CXOAHbIX 3/IEMEHTOB

nepuoanueckas tabnuna J. . Menneneesa"
(PDII)
https://resh.edu.ru/subject/lesson/2053/start/

52. Ileproguueckrii 3aKOH U
[Tepuiogrueckas cucremMa
XAMUYECKUX 371eMeHTOB /[I.
N. MeHgeneeBa

bubmmoreka ITOK https://m.edsoo.ru/00adab2¢

53. Ileproppl, rpyIIb,
MO TPYIIIbI

bubmmoreka ITOK https://m.edsoo.ru/00adab2¢

54. CTpoeHue aTOMOB.
CocraB aTOMHBIX s7iep.
N3oTormnsl

Bubmuoreka ITOK https://m.edsoo.ru/00ada342
Ypok "Ctpoenue atomoB. CocTaB aTOMHBIX
snep. Uzotomsr" (POILI)
https://resh.edu.ru/subject/lesson/2051/start/

55. CTpoeHHe 5/IeKTPOHHBIX
000/104eK aTOMOB 3/IEMEHTOB
[Tepuoanueckoi cucremsl /1.
N. MenpieneeBa

bubmmoreka ITOK https://m.edsoo.ru/00ada6bc

56. XapakTepucryka
XAMHUYECKOro 3J/ieMeHTa 110
€ro TO0JIOXKEHUIO B
[Tepuoanueckoii cucreme /1.
N. MenpeneeBa

bubmmoreka IIOK https://m.edsoo.ru/00ada824

Ypok "M3MeHeHnre CBONCTB aTOMOB 3JIEMEHTOB

)51 O6pa3OBaHHBIX MU BEUICCTB 110 I€puoaam 1u
rpynmnam nepuonudeckoi cucremsl" (POILD)
https://resh.edu.ru/subject/lesson/2049/start/

57. 3HaueHue
[TeproanuecKoro 3akoHa /st
Pa3BUTHS HAYKU U TIPAKTUKHU.
. Y. MeHiesieeB — YUEHBIM,
TreZiaror U rpak/jaHuH

Bubmnorexa ITOK https://m.edsoo.ru/00ada96e



https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/lesson/2051/start/
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://resh.edu.ru/subject/lesson/2049/start/
https://m.edsoo.ru/00ada96e

3.2

XumMuueckasi cBsizb. OKHC/IMTe/THLHO-
BOCCTAaHOBHUTE/IbHbIE peaKI|UH

XumMmuueckasi cBsisb. KoBaseHTHasi (To/sipHasi U
HeT0JIsIpHas) CBSI3b. OeKTpOOTPULIaTeIbHOCTh
XUMHYEeCKUX 371eMeHTOB. VIoHHas CBS3b.

CreneHb OKHCJ/IeHUA. OKuC/IUTEe/TBHO--
BOCCTaHOBHTE/IbHBIE PeaKIHH. HpOL[ECCbI OKHCJ/IeHUsA 1
BoccTaHOBJIeHUS. OKMC/IUTe/IM U BOCCTaHOBUTEH.

XUMUUeCKUH KCIIepUMEHT:

u3yyeHve 00pa3lOB BeIeCTB METa/VIOB U
HEMeTaJVIOB, B3aMMOZEWCTBHE THUAPOKCHA IMHKA C
pacTBOpamMM KHUCJIOT U 1ije/ioUeid, TIpPOBeJieHre OIIbITOB,
WJUTIOCTPUP YIOIIAX TTPUMePbI OKHCJTUTEJTbHO-
BOCCTAaHOBUTEIbHBIX ~ peakluii (ropeHue, peakilyd
pa3/oXKeHusi, COeIMHEHNs).

ME)KHPE,E[MGTHLIE CBA3U

Peanuzaiusi  MexripeMeTHBIX CBsisell  Mpu
W3yuyeHWH XMMHUU B 8 Kjacce OCYIeCTBJISIeTCS uepes
WCTONb30BaHMEe KakK OOIIMX ecTeCTBeHHO--Hay4YHbBIX
TIOHATUM, TaK W TIOHATHM, SIBJSIOIIMXCS CUCTEMHBIMH
IS OT/eNbHBIX TIpeIMeTOB eCTeCTBeHHO--HayYyHOro
LMK/Ia.

O61ue eCTeCTBeHHO--HayUHbIe TIOHSITUS:
HayyHbld (akT, TrumorTe3a, Teopus, 3aKOH, aHa/Iu3,
CUHTe3, KaccuuKalysi, IepuoJUUHOCTh, HabMo1eHue,
9KCIIepUMeHT, MO/leJIipOBaHue, W3MepeHue, MO/ellb,

58.2/1eKTpOOTpHULIAaTEILHOCTD
aTOMOB XMMUUECKHUX
3/1EMEHTOB

bubmmoreka ITOK https://m.edsoo.ru/00adaab8
Ypok "DneKTpooTpUIATEILHOCTh XUMUYECKUX
anemeHToB. MorHas cBs3p" (POII)
https://resh.edu.ru/subject/lesson/2439/start/

59. MouHasa xumMuueckast
CBS3b

bubmmoreka ITOK https://m.edsoo.ru/00adac34

60. KoBasieHTHas rossipHas
XUMUYecKas CBsI3b

bubmmoreka ITOK https://m.edsoo.ru/00adaab8
VYpok "KoBasneHTHas XuMU4ecKas CBA3b.
[TonsipHast v HenosIpHAs KOBAaJICHTHAS CBA3b"
(POILI)
https://resh.edu.ru/subject/lesson/2048/start/

61. KoBanenTtHasa
HeTo/IsIpHasi XUMUuecKast
CBS3b

Bbu6mmoreka ITOK https://m.edsoo.ru/00adaab9

62. CTerneHb OKUC/IEHUS

bubmmoreka ITOK https://m.edsoo.ru/00adae28
VYpok "BaleHTHOCTB U CTENEHb OKHUCIIECHNUS.
HpaBHna OIpEACICHUA CTETICHEH OKHMCIICHUS
anemenTo" (POL)
https://resh.edu.ru/subject/lesson/3121/start/

63. OKHUC/IUTEeTBHO-
BOCCTAHOBHUTE/IbHbIE PeaKLuu

bubmuorexa ITOK https://m.edsoo.ru/00adb076
VYpok "OKuCIUTENbHO-BOCCTAHOBUTEIBHBIC
peakuuun" (POLI)
https://resh.edu.ru/subject/lesson/3122/start/

64. OkucIuTenu u
BOCCTAHOBUTEJIN

bubmmoreka IIOK https://m.edsoo.ru/00adbQ076



https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2048/start/
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adb076

sdBJIeHHe.

®dusrka: MaTepusi, aToM, 3/eKTPOH, IIPOTOH,
HeWUTPOH, WOH, HYK/WJ, W30TOIbI, PaJu0aKTUBHOCTH,
MoOJIeKy/a, 37eKTpUUeCKWW 3apsiji, BellecTBO, TeJlo,
00BEM, arperaTHoe COCTOSIHME  BeIeCTBa, Tas,
(ur3nueckre BeJIMUMHBI, eJUHULbI U3MEepPeHHs], KOCMOC,

65. KonrtpospHast pabota Ne4
1o TeMe «CTpoeHUe aToOMa.
XUMuryeckKasi CBSI3b»

. Bubmoreka ITOK https://m.edsoo.ru/00adb486 1
T1aHeThl, 3B€3/1b1, CoHIIe.
Buonorust: porocuHTe3, ApixaHue, buocdepa.
I'eorpacdusi: aTMocdepa, ruzpocdepa,
MUHepasbl, TOPHble TIOPO/bl, TOJe3Hble HCKOMaeMble,
TOTJIMBO, BOJJHbIE PeCYPCHI.

Wroro no pasgeny 15
66. Obo61eHMe 1 BuGmuoreka LIOK https://m.edsoo.ru/00adb33c
cUCTeMaTH3aL|sl 3HaHUI Ypok "[loBropenue u 0000IICHHE TIO TEME

«Ctpoenne atoMa. CTpoeHHE BEIIECTBA. 1
Xumuaeckas cBszp»" (POLL)
https://resh.edu.ru/subject/lesson/3093/start/

O06o00611eHre ¥ CHCTeMaTH3alys 3HaHUH
67. Obobmerre u o bu6mmoreka ITOK https://m.edsoo.ru/00ad9ch2 1
CUCTeMaTHr3aLus 3HaHUM
68. Obobmermte u . Bubmoreka ITOK https://m.edsoo.ru/ff0d61c6 1
cucTeMaTH3alus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68

*@MopMbl yuéTa padoueil MporpaMMbl BOCITUTAHUSA

YcraHoB/IeHUe A0BEPUTEJIbHBIX OTHOIIIeHUH MeXay rnegaroruueCKum paGOTHI/IKOM " ero 06y"-IaI-OI.LII/IMI/ICH

Bk/TtoueHre B YpOK UTPOBBIX TIPOLIEAYP /1S TIO/Ifiep>KaHusl MOTHBALIUK 00YJarOL[UXCS K TIOJTYYeHHIO 3HAaHUH.



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

[IprMeHeHHe Ha yPOKe UHTEPAKTUBHBIX (HOPM PabOThI C 00YUAIOIMMUCS: UHTE/UIEKTYaIbHBIX U, CTUMY/HUPYIOIUX M03HABATe/IbHYI0 MOTHBALIUO
00yYaroIMxCsl.

TIpuMeHeHHe rPYMoBO paboThl UK pabOThI B Mapax, KOTOPbIe yuaT 00yuaroIuXcsi KOMaH/[HOW paboTe U B3aUMO/IEHCTBHIO C IPYTUMU
00yJaroIMMUCS.

Bk/itoueHre B YPOK UTPOBBIX TIPOLIEAYP /15 TIO/iZiep>KaHusl MOTHUBALIMKA 00YJaroLUXCsl K TIOJTyYeHHIO 3HaHUM.

Vicnonb3oBaHue BOCTIMTATE/ILHBIX BO3MOXKHOCTEH CO/Iep>KaHUsI TeMbI Uepe3 Moi00p COOTBETCTBYIOIIMX 3a/1ay I/l PelleHusl.



TemaTnueckoe IJIAaHUPOBaHHe MPAKTHYECKHX, Ia00PaTOPHBIX M KOHTPOJIBHBIX padoT

8 KJIACC
Ne Bup (¢popma) paboTsl Tema Kosn-Bo yacos, Cpoku
ILIL OTBOJUMBIX Ha [IpOBe/leHus
JAaHHYIO0 paboTy (Hemens,
MecsILT)
1 [TpakTrueckast pabota Ne 1 | «IIpaBusa paboThl B 1abopaTtopuy ¥ IprUEMBI 0OparteHus ¢ 1 1 Hepena
nabopaTopHbIM 0060pyIOBaHUEM» CeHTsI0pst
2 [MTpakTrueckast pabota Ne 2 | «Pa3geneHue cMeceli (Ha pUMepe OYUCTKY TTOBAPEHHOMN COJIN )» 1 2 Heflens
CeHTs0ps
3 KontposibHast paboTa Nel «BellecTBa 1 XMUMHUUeCKUe peakLjun» 1 2 Heflens
HOSIOpsT
4 [MTpakTrueckast pabota Ne 3 | «ITosyueHre u cobMpaHue KUCIOPO/a, U3yUeHHe ero CBOMCTB» 1 4 Hepesnst
HOSIOpsT
5 ITpakTuueckast pabota Ne 4 | «ITosmyueHue U cobvpaHye BOZOPOZA, U3yUeHWe ero CBOMCTB» 1 2 Hepens
Jekabpst
6 [Tpaktuyeckas pabora Ne 5 | «[IpuroToBieHre paCTBOPOB C OTpee/IEHHON MacCOBOH /10J1ei 1 2 Hepens
PacTBOPEHHOIO BellecTBa» sIHBapsl
7 KontponbHast pabora Ne2 «Kucnmopozg. Bogopoza. Bona» 1 3 Hepens
sIHBapsl
8 IMTpakTuyeckas pabora Ne 6 | PelieHue 3KCriepuMeHTa/IbHBIX 3a/1ad 110 TeMe «OCHOBHBIE K/TaCChl 1 2 Hepens
HeopraHuyecKux CoeMHeHU» dheBpasns
9 KonTtpospHast pabota Ne3 «OCHOBHBI€ KJIaCChl HEOPraHWYEeCKHUX COeJUHEHU» 1 2 Heflesig MapTa
10 | KonrtposbHasi pabota Ned «CTpoeHure aToMa. XUMHUYeCKasi CBSI3b» 1 4 Hepens




arpeJis

HNToro

10




TEMATNYECKOE IVNIAHNPOBAHUE

9 KJIACC
Ne
O/eKTpOoHHbIe (LU(ppPOBLIe Komuectso
n/m Pa3nen (comepskaHue) Tema p (acpp )
obpa3oBareyibHbIE PeCypChl 4yacoB
Pazgen 1. BemjecTBo 1 XMuMUYeCcKue peakLuu™®
1. Tlepuoyueckuii 3aK0H.
IToBTOpeHue U yriay6/ieHre 3HAHUI 0CHOBHBIX Ilepronnyeckas cucTema bu6muoreka IIOK 1
pasjiesioB Kypca 8 K1acca XUMHAYECKUX 3/1eMeHTOoB /. 1. https://m.edso0.ru/00adb59
. MeHpeneeBa
ITepuogvueckni 3akoH. Ileproanyeckass cucrtema
xuMuueckux snemeHToB [I. WI. MeHpeneeBa. CtpoeHue
- 2. 3aKOHOMEPHOCTH B U3MEHeHU!
aTOMOB. 3aKOHOMEpPHOCTU B U3MEHEHWU CBOUCTB o Bubmuorexa [JOK
~ CBOWCTB XMMHYECKUX 3JIEMEHTOB _ 1
XUMUYECKHX 3JIEMEHTOB TePBbIX TPEX MEepPUO/OB, Kasws, " https://m.edso0.ru/00adb6b6
. TIIepBbIX TPEX MEePUOJ0B
Kbl M UX COeJVHEHUM B COOTBETCTBUU C
NoJIo)KeHHeM 371eMeHTOB B [lepuopuueckold cucteme u
PHOA 3. Knaccudukarys 1 HoMeHK/aTypa Bbubnuorexa LIOK
CTPOEHHEM UX aTOMOB. . 1
1.1 HeopraHuYecKUXx BelleCTB https://m.edsoo.ru/00adb7e2
CrpoeHue BelecTBa: BUJbl XUMHUYECKOU CBSI3U.
Turebl KPUCTA/I/TMUECKHX pEI_HéTOK, 3aBHCHMOCTb CBOMCTB 4, BI/IABI XUMUUYECKOUN CBSI3U U TUIIbI Bu6muoreka ITOK 1
BEILLIeCTBA OT THIIA KPUCTA/INYECKON PELIETKH M BH/A | KPUCTaNIMYeCKUX PelIéToK https://m.edsoo.ru/00adbacé
XUMHUYECKOU CBSI3U.
Knaccudukarus u HOMeHK/IaTypa | °- KOHTpo/bHas pabora Nel 1o Teme | VYpok "lloBropenue maTepuaia rno
HEOPraHWYecKMX  BelecTB. XuMHueckue —cBojicrea | «II0BTOpeHHe U yr/yb/ieHne 3HaHuHA | TeMaM "Crpoenue aroma. CrpoeHue
BellecTBa. XUMHUUIECKas CBsI3p""
BEI|eCTB, ~OTHOCSIMXCS K  PA3IMUHBIM  Kaccam | OCHOBHBIX Das/iesioB Kypca 8 m (M) 1
> KJlacca» h o
HeOpraHWYeCKWX COeZIMHEeHWH, TeHeTHYecKass CBs3b https://uchebnik.mos.ru/material vie

HeOpraHn4YeCKUX BeIeCTB.

w/atomic_objects/7527106?menuRef
errer=catalogue



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue

1.2

OcHoOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX PeaKIui

Knaccudukanys  XMMUUeCKUX
pa3/IMUHBIM ~ TIpU3HakKaM (M0 YMCJIy U COCTaBYy
yUaCTBYIOIIMX B peaklUu BelleCcTB, [0 TeIJI0BOMY
3pdekTy, M0 U3MEeHEeHHI0 CTeleHel  OKUC/IeHUs
XUMAYEeCKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, 10 YYaCTHIO
Karaausaropa). OK30- M SHJOTepMHUYeCKHe peakliy,
TePMOXUMUUECKHe ypaBHEHUSI.

peakuui 110

[ToHATHE O CKOPOCTHM XUMHUECKOW peaklvu.
[TorsiTHe 00 OOpaTHUMBIX M HEOOPAaTUMbBIX XHMHUUECKHX
peakiysax. [TOHATHE O TOMOTE€HHBIX M T'eTePOTreHHBIX
peakuusax. [lonstue o karanuse. IToHATHE O XMMUUECKOM
paBHOBecuu. DakTophl, BUSIOINIME HAa CKOPOCTh
XUMAYEeCKOH PpeaklUd | TIOJIOKeHHe XHMHYeCKOro
PaBHOBECHSI.

OKUC/TUTeTbHO-BOCCTAHOBUTETbHBIE peakIuy,
3/IeKTPOHHBIN 0alaHC OKHUC/TUTeNbHO-BOCCTAaHOBUTETbHOMN
peakiu. CocTaBleHHWe ypaBHEHWH OKHC/UTETbHO--
BOCCTAaHOBUTEJILHBIX PEAKLIUH C UCII0/Ib30BaHUEM METO/1a
3/IeKTPOHHOTr0 OanaHca.

6. Kiaccudukarys XuMuueckux
peakiuii Mo pa3IUuyHbIM ITPU3HAKaM

bubmuoreka LIOK
https://m.edsoo.ru/00adbcb0

7. IloHATHE O CKOPOCTH XMMHUYeCKOU
peakuu. [IoHsATHE O TOMOreHHBIX U
reTeporeHHbIX peakLysax

butmuorexa [IOK
https://m.edsoo.ru/00adbe9a

Ypok "CKopocTh XUMHUYECKHX
peakuuii. [lepBoHauanbHbie
npencTasieHus o karanuze" (POL)
https://resh.edu.ru/subject/lesson/210
2/start/

8. IloHsTHE 0O XUMUUECKOM
paBHOBecHr. PaKTOPbI, BAUSIOLINE
Ha CKOPOCTb XHUMUUECKOU peakLU U
M0J/I0’KeHHe XUMUUeCKOTr0o

bubnmnoreka IJOK
https://m.edsoo.ru/00adc28c

Ypoxk "OOpaTtuMbie U HEOOpaTUMBbIE
peakiun. [ToHATHE O XUMHYECKOM

paBHOBeCUs pasHoBecun” (POLI)
https://resh.edu.ru/subject/lesson/210
3/start/
9. OkucIuTeILHO- bubmnorexa [JOK

BOCCTaHOBHTEJ/IbHbIE DeaKLINN

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

Ypok "OxucauTenbHo-
BOCCTAHOBUTCJIbHBIC peaKI_II/II/I.
Peakuuu coenrHeHus, pa3ioxXeHus,
3aMCUICHUA U 06M€Ha C TOUKHN
3peHI/I$I OKHUCJICHUA U
BoccranoBienus" (POIL)
https://resh.edu.ru/subject/lesson/210
4/start/



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
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https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/

1.3

J/IeKTpo/IMTHYeCKas JUCCOLUanusi. XuMHUYecKue
peakIiui B pacTBopax

Teopusi  2/IeKTPOMUTUYECKOW  AWCCOLIAALIAU.
ONEeKTPOJIUTEL U HE3JIEKTPOIUThL. KaTHOHBI, aHWOHBI.
MexaHu3M [AUCCOLIMALIUM  BeIeCTB C  Ppa3M4YHbIMU
BUJlaMU XWMHUUeCKOW CBsi3u. CrTerneHb [AUCCOLAALIAU.
CusbHbBIE U C/1abble 3/IEKTPOJIUATHI.

Peakiiu MOHHOTO OOMeHa. Y C/IOBHUSI MTPOTEKaHHUSI
peakuyii MOHHOTO OOMeHa, TIO/Hble W COKpalléHHbIe

MOHHbIe ypaBHeHUs peakiuii. CBolicTBa  KHUCJIOT,
OCHOBAaHUH W cColel B CBeTe TIpeACTaBIeHUH 00
9/IeKTPOJIUTHYECKOM  fguccoumaumd.  KauecTBeHHBIe

peakiuu Ha MOHbI. [ToHATHe 0 TUApOJM3e CoJiel.
XHMUUECKUM KCIIePUMEHT:

O3HAKOMJIEHHe C MOJeJISIMU KPHUCTa/UTHIeCKUX
pelléTOK HeopraHUYeCKHWxX BeIIeCTB — MeTa/JIoB |
HeMeTa/i7IoB (rpaduTa M anMasa), C/IOXKHBIX BeIleCTB
(xopuzia HaTpus), UCCieZiloBaHKe 3aBUCUMOCTH CKOPOCTH
XMMUYECKOM PpeakLiMM OT BO3JE€WMCTBUSI Pa3/MUHbIX
(hakTOpOB, HCceJoBaHue 3JIeKTPOTPOBOTHOCTH
PacTBOPOB BeIIECTB, Ipollecca AWCCOLMAI[MN KUC/IOT,
ujesiouert U comneil (BO3MOXKHO WMCIIO/Ib30BaHUE BUJIE0
MaTepHasioB), MPOBeJeHHe OIbITOB, W/UTFOCTPUPYIOIIUX
MpU3HAaKA TPOTEeKaHWs] PpeakMii HOHHOTO O0OMeHa
(oOpa3oBaHue o0cafika, Bblle/ieHHMe Ta3a, OOpa3oBaHHe
BOJIbI), OTTbITOB, WJUTFOCTPHUPYIOIIUX TIPUMepBI
OKHC/TUTE/TbHO-BOCCTAHOBUTE/IBHBIX peaklui (ropeHue,
pPeaki[iu pa3/ioyKeHHusi, COeJUHEHHs), pacrio3HaBaHUe
HeOpraHUuUeCKHWx BeIeCTB C TOMOIIbI) KayeCTBEHHbIX
peakLvii Ha MOHBI, pellleHre SKCIIepUMeHTabHbIX 3a/ay.

10. Teopust 3/1€KTPOIMTUUECKON
auccoruanyu. CumbHbIe U c1abble
3/1EKTPOJIATEI

butmuoreka [IOK
https://m.edsoo.ru/00adcd68

Ypoxk "CymrHocTs Tiporiecca
ANEKTPOITUTHIECKON TUCCOITHUAITHH.
Huccormaus KuciaoT, OCHOBaHUN U

coureid. CraOble U CHIIbHBIC

31eKTPOoJauThL. CTENEeHb
nuccormaruu” (POII)
https://resh.edu.ru/subject/lesson/151
8/start/

11. VloHHble ypaBHeHUsI peakLii

bubnmoreka IJOK
https://m.edsoo.ru/00add448

Ypok "Peakiiu HOHHOTO OOMEHA U
ycnoBus ux nporexkanus” (POLI)
https://resh.edu.ru/subject/lesson/160
3/start/

12. XymMuueckye CBOMCTBA KMCIOT U
OCHOBaHM B CBeTe Tpe/iCTaB/IeHUM
00 3/IeKTPOJTUTHUECKOM
JIiCcoLualiu

butmmoreka [IOK
https://m.edsoo.ru/00add5d8

Ypok "Xumrdeckue cBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COEJIMHEHUI B CBETE MPEJICTABICHUIN

00 2IEKTPOTUTHICCKOM
IMCCOLMAIIUHA ¥ OKUCIIMTCIILHO-
BOCCTAHOBHUTENbHBIX peakuusix"

(POII)
https://resh.edu.ru/subject/lesson/160
6/start/

13. XuMuueckue CBOMCTBA COJiel B
CBeTe Tpe/icTaB/ieHuH 00
3/1IeKTPOJIMTUYECKON JUCCOL[AAl[UU

bubmuoteka IIOK
https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2

14. TlouaTue o ruApon3e cosen

butmuoreka [IOK
https://m.edsoo.ru/00add9d4

VYpox "I'naponus coneir” (POII) 1
https://resh.edu.ru/subject/lesson/312
3/start/
15. O600611eHre u cuctemaTn3auusi | bubmuoreka [IOK
3HaHUI https://m.edsoo.ru/00addd12
Ypoxk "Obo0meHne mo TeMam
«Kiraccudukanus XuUMAIeCKIX 1
peakIuiny u «NEeKTPOTUTHISCKAs
nmuccorrarysy." (POLLD)
https://resh.edu.ru/subject/lesson/210
1/start/
16. TIpakTuueckast pabora Ne 1.
«PellieHre 3KCrieprMeHTa/IbHbIX bubmorexa HOK 1
https://m.edsoo.ru/00addbfa
3aga4y»
17. KonrponbHasi pabora Ne2 1o
TeMe «DJIeKTPOJIMTAUECKAast Bbubnuorexa LIOK 1
Juccoruanysi. XMMUuecKue peakijuu https://m.edsoo.ru/00addec0
B pacTBOpax»
Wroro no paspeny 17
Pazgen 2. HemeTasnibl U ux coeuHeHUs*
OO0mas XxapaKTepPUCTHKA XHMHUYECKHX 3/IeMEHTOB 18. O6mjast xapaKTepicTHKa bubnnorexa LLOK
VIIA-rpynne:. Tanorens: rajoreHoB. XuMuueckue csoiicrea | https://m.edsoo.ru/00addfe2
2.1 Ha IIpuMepe Xj10pa VYpox "Tanorenst. Xiop. 1

OO0r1iast XxapaKTepyCTHKa rajoreHoB. OcoOeHHOCTH
CTPOEHUs] aTOMOB, XapaKTepHble CTEeleHW OKHCIIEeHUs.
CrpoeHuve u (u3nuecKre CBOWCTBA MPOCTHIX BeEIeCTB —

XmopoBogopoa. CostHast KUCJIOTa U
e€ comu." (POILL)
https://resh.edu.ru/subject/lesson/207



https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/

rajoreHoB. XWUMHWUeCKHe CBONCTBA Ha IpUMepe XJopa

(B3auMo/ielicTBUE c MeTaJl/IaMy, HeMeTal/IaMy,
mjesiouamu).  XyopoBogopoz.  CosnsiHas — KUCIIOTAa,
XUMUUecKre  CBOMCTBa, IIOJIydeHHe, IIpHMeHeHUe.

[HeiicTBue xjiopa ¥ XJIOPOBOAOPOJAa Ha OpraHU3M
yesioBeKa. BakHelllllve XJIOpUbI U UX HaXOXAeHUe B

TIpUpo/e.

5/start/

19. XnopoBogopoa. CossiHast
KUCJIOTa, XMMUUeCKHe CBOMCTBA,
roJjiyueHue, IpuMeHeHue

bubmuoreka LIOK
https://m.edsoo.ru/00ade104

20. TIpaktrueckasi pabora Ne 2 1o
TeMe «[lonyyeHue cossiHOU
KUCJIOThI, U3y4YeHUe eé CBOMCTB»

bubmuoreka LIOK
https://m.edsoo.ru/00ade348

21. Beluvc/ieHus 110 ypaBHEHUSIM
XUMUAYECKUX peakLyi, ec/id OJUH 13
peareHTOB JjaH B U30bITKe

bubmuoreka LIOK
https://m.edsoo.ru/00ade488

2.2

OO01as XapaKTePUCTHKA XUMHYECKHUX /IEMEHTOB
VIA-rpynnsl. Cepa ¥ eé coeguHeHHs

OO0r11iast XapakKTepUCTHUKA 3/1eMeHTOB VIA-TpyTibl.
OcobeHHOCTH CTPOeHHsI aTOMOB, XapaKTepHbIe CTereHU
okucneHusi. CtpoeHue u ¢y3uyecKkre CBOKMCTBA MPOCTHIX
Bel[eCTB — KUCIOpOJa M Cepbl.  AJIIOTPONHbBIE
MOAW(UKAIMM  KUCJIOpoZJa M Cepbl. XUMHUECKHe
cBoiicTBa cepbl. CepoBO/IOpO/, CTpoeHue, (r3nueckre U
XUMUUEeCKHe CBOWCTBa. Oxkcuzpl cepbl KakK
Npe/CTaBUTeM KUCJIOTHBIX OKCHJO0B. CepHas KHUC/IOTa,
¢usnyeckue M XUMHUUecKuMe CBOHCTBa (oOIiMe Kak
rpe/iCTaBUTe/sI Kjacca KUCIAOT U crieluduyeckue).
XuMuyeckue peakiu, neampe B OCHOBe
TIPOMBIIIJIEHHOTO Criocoba MosiyueHusi CepHOM KHCTOTHI.
[IpumeHeHne cepHOM KUCIOTHI. CO/M CEPHOM KUC/IOTHI,
KaueCcTBeHHasi peakls Ha cy/b¢aT-uoH. HaxoxxzeHue
ceppl U €€ coelWHEHHWM B TIpUpofe. XUMHUYeCcKoe
3arps3HeHue OKDYXKarollled Cpefibl COeIMHEeHUSIMU Cepbl
(KUCIOTHBIE [JOXKIM, 3arpsi3HEHHe BO34yXa U BOJOEMOB),

22. O611as xapaKTeprucTHKa
371eMeHTOB VIA-rpyIIibl

bubmuoreka IIOK
https://m.edsoo.ru/00ade64a

23. AnnoTporiHble MOAU(PUKALIN
cepbl. HaxoxzeHue cepsl U eé
COoeJMHeHUU B PUPOJE.
XrMUUeCKue CBOMCTBA Cepbl

butmmoreka [IOK
https://m.edsoo.ru/00ade64a

Ypoxk "Cepa. CepoBonopo.
Cynsdpuner" (POL)
https://resh.edu.ru/subject/lesson/243
4/start/

24. CepoBOzOpOJ, CTPOEHHUE,
(r3nueckre U XUMHUYECKHe
CBOWCTBA

bubmuoreka LIOK
https://m.edsoo.ru/00ade802

25. Okcuppl cepbl. CepHast KUCIIOTA,
(r3nueckre U XUMHUYECKHe
CBOMCTBa, IPUMEHEeHNe

butmmoreka [IOK
https://m.edso0.ru/00adea28

Ypoxk "Oxcun cepol (VI). Cepras
kuciora u ee conu” (POLL)
https://resh.edu.ru/subject/lesson/207
7/start/



https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/

CIIOCOOBI ero MpeAoTBpalleHusl.

26. XyUMHyecKue peakLiuu, jexaliue
B OCHOBE TTPOMBIIIJIEHHOTO CI10coba
TI0JIyYeHUs] CEePHOMN KUC/IOTBI.
XuMHUYECKOe 3arpss3HeHne
OKpY)Karolllel cpe/ibl COeIMHEHUsIMU
cepsl

bubmuoreka LIOK
https://m.edsoo.ru/00adec8a

27. BeIuricieHre MacCOBOM [0JU
BBbIXO/Ia MPO/IyKTa peakiin

Bu6nuoreka IJOK
https://m.edsoo.ru/00adec8a

2.3

O01as XapaKTepUCTHKA XHMHYECKHX /1eMeHTOB VA-
rpynnsl. A30T, docdop u ux coeuHeHUA

OO611asi XxapakTepyucTUKa 371eMeHTOB V A-TDYIIIIbI.
Oco6eHHOCTH CTPOeHHsI aTOMOB, XapaKTepHble CTereHU
OKMC/IeHHsl. A30T, paclpocTpaHeHHWe B  TpUpOJe,
(u3myeckre U XuMHUUecKre CBoMcTBa. KpyroBopor a3ora
B mpupojile. AMMHaK, ero (usnueckre U XUMHUECKUe
CBOWCTBa, rosiyueHre U npumeHeHue. Coav aMMOHUS, UX
¢bu3nueckie U XUMUUECKHWe CBOMWCTBA, MpUMeEHeHUe.
KauecTBeHHasi peakldss Ha MOHbI aMMOHMS. A30THast
KUCJIOTa, e€ monydyeHWe, (u3MuecKrue W XUMHUUeCKHe
cBo¥icTBa (0OlIMe Kak TpefcTaBUTessl Kaacca KUCIOT U
cneuyrduryeckue). Vcronb3oBaHWe HUTPATOB U COmeid
aMMOHMSI B KauecTBe MMHEpaJbHBIX  yZ0OpeHuit.
XvMyyeckoe — 3arpsisHeHUe  OKpYyJKarolled  cpefibl
COeIMHEeHUsIMU a30Ta (KUC/JOTHBIE [OXKIW, 3arpsisHeHue
BO3/lyXa, MOYBbI U BOJ0EMOB). Docdop, alIoTPOIHbIe
Moaudukaiuu (ocdopa, Gusrueckre M XUMHUUYECKHe
corictBa. Okcug docdopa (V) u docdopHas KUCIOTa,
¢u3nueckie W XUMHUYECKHe CBOIWCTBA, [O/TyYeHHe.
Ncnonb3oBanue ¢GochaToB B KauecTBe MUHepabHbIX
yI00peHuii.

28. O0611jas1 XapaKTepPUCTHKA
s71eMeHTOB VA-rpymnmnsl. A30T,
pacripocTpaHeHyre B IPUpo/ie,
(busnyeckre U XMMHUUeCcKre
CBOMCTBA

butnuorexa LIOK
https://m.edsoo.ru/00adeeab

Ypok "A30T: cBOlCTBA U
npuMeHeHue. AMMuak. Ouznueckue
U XuMu4eckue cBoiictaa. [lomydyenne

u npuMeHenne. Con aMMOHUS"
(POLI)
https://resh.edu.ru/subject/lesson/207
8/start/

29. AMMuak, ero (usnveckue 1
XUMHYeCKHe CBOMCTBA, ITOTy4eHne 1
IIpUMeHeHre

bubmoreka IIOK
https://m.edsoo.ru/00adf004

30. INpakTuueckasi pabota Ne 3 1o
Teme «[lonyueHvie ammuaka,
r3yuyeHue ero CBOMCTB»

Bu6nuoreka IJOK
https://m.edso0.ru/00adf180

31. A3oTHasg KUCJIoTa, eé
(u3nueckre U XUMHUYECKHe
CBOMCTBa

bu6nmoreka IJOK
https://m.edso0.ru/00adf306

Ypok "A3zornas kucinora. CTpoeHune
MoJIeKyJbl. CBOMCTBA pa3baBIIeHHOM
Y KOHIIEHTPUPOBAHHOMN a30THOU
KUCJIOTHL. Conu a30THOM KHUCHOTHIL.



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Azotabie ynoopenust." (POL)
https://resh.edu.ru/subject/lesson/207

4/start/
32. Mcrnonb30BaHye HUTPATOB U
CoJiell aMMOHMSI B KaueCcTBe
MHUHEePA/bHBIX y00peHHH. Bu6imoreka [IOK

XUMHUYECKOe 3arpsi3HeHNe

OKpY)Karolllel cpe/ibl COeIMHEHUsIMU

d30Ta

https://m.edsoo.ru/00adf518

33. ®ocdop. Okcug pocdopa (V) u
(dhocdopHasi KUC/I0Ta, pusnueckKue u

XUMHUUeCKue CBOﬁCTBa, rnojyueHue

bubmunoreka LIOK
https://m.edsoo.ru/00adf68a

Ypok "®ochop. AmtoTponus
¢docdopa. CoiicTa docdopa.
Oxkcup pochopa(V). dochopnas
kucnoTa u e€ conu. PochopHbie
ynoopenus." (POL)
https://resh.edu.ru/subject/lesson/207
3/start/

34. Vicnonb3oBanue (pocgaToB B

KaueCcTBe MUHEPAJTbHBIX y100peHu .

3arpsi3HeHUe IPUPOAHON Cpe/ibl
dhocdaTamu

bubmoreka IIOK
https://m.edsoo.ru/00adfc20

24

OO01rasn xapaKTepHCTHKA XMMUYECKUX 3/IeMEeHTOB
IVA-rpynnel. Yriepoj U KpeMHHUH M UX COe{MHEeHH S

OOmasi xapakTepucTHKa 371eMeHToB [V A-rpymmbl.
OcobeHHOCTH CTPOeHHsI aTOMOB, XapaKTepHble CTereHU
OKUC/JIeHUs. YTI/Iepofi, as/yIOTPOIHble  MOAW(DUKALMY,
pacrpocTpaHeHHe B IPUPoJe, pr3nueckre U XMMUUecKre
cBoticTBa. Afcop6biusi. KpyroBopoT yriieposia B Ipupo/e.

35. Yrniepoz, pacnpocTpaHeHue B
npupozie, pusnyeckue u
XMMHYEeCKHe CBOKWCTBA

butmmoreka [IOK
https://m.edsoo.ru/00adfd9c

Ypoxk "Yriepoa. AIOTpOITHBIE
Moau(UKaIY yriieposa.
Xumuueckue CBOMCTBa yriepoa.
Ancop6brus.”" (POII)
https://resh.edu.ru/subject/lesson/207
2/start/



https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/

Oxkcugel  yriepoja, ux ¢uU3NUecKe UM XUMHUUeCKUe
CBOMCTBA, /IeliCTBUe Ha >XKUBbIe OpPraHW3Mbl, TIOJyueHrue 1
npUMeHeHWe. DKOJIOTHYeCKHe MpoO/IeMbl, CBSI3aHHBIE C
okcuzpom  yriepoga  (IV), rumote3a riao6anbHOTO
MOTeryIeHUs] KAuMaTta, TapHUKOBbIA 3¢ deKT. YrosbHas
KUCTIOTa U e& comu, uX (¢u3nMueckhe U XUMHUECKHe
CBOMCTBa, TOJyuyeHHWe U TipuMeHeHHe. KauecTBeHHas
peakuys Ha KapOOHAaT-MOHBI. Vcnonb3oBaHue
KapOOHATOB B OBbITY, MeJWIIMHE, TPOMBIIIJIEHHOCTH U
Ce/IbCKOM XO3SICTBe.

[TepBoHaua/sbHbIe TOHATHS 00 OpraHUYeCKuX
BellleCTBaxX KakK O COeJUHEHUsIX yriaepoja (MeTaH, 3TaH,
STW/eH, aleTWIeH, 3TaHOJ, [JIMLEepuH, YKCyCHas
kuciota). [lpupogHble UWCTOUHUKMU  YI/1€BOJOPOJOB
(yrosnib, TIpUpPOAHBbIA Ta3, He(Thb), TMPOAYKTbI HUX
nepepabotku  (OeH3WH), WX poJb B  OBITY W
TIPOMBIIIEHHOCTH. [TOHATHE O OMOJOrMUYECKH Ba’KHBIX
BellleCcTBaX: >KUpax, Oeskax, yrjieBojax — W WX PO B
YKU3HU YesioBeKa. MarepuanbHoe e/IMHCTBO
OpPraHUUeCKHX YU HeOpraHUUecKrUx CoeUHeHUHN.

Kpemuuii, ero ¢u3snueckue u XUMHUYECKHUe
CBOWCTBA, MOayyeHWe U IpuMeHeHue. CoenrHeHUs
KpeMmHusi B Tipupozie. Ob1ijue Tipe/icTaBieHyst 00 oKcuje
kpemHust (IV) u kpemHueBoi KucnoTe. CHUIMKAThbl, UX

UCMO/b30BaHHe B ObITY, B  I[POMBIILIEHHOCTH.
BaxHelile CcTpowuTesbHbIe MaTepuasbl: KepaMHKa,
CTeK/N0, 1ieMeHT, 0eToH, keyse300eToH. IIpobsembl

0e30I1aCHOr0 MCIT0/Ib30BaHHsA CTPOUTE/IbHBIX MaTepHaIoB
B HOBCeAHeBHOP’I JKHU3HH.

XHMUUECKUM SKCITePUMEHT:

Hn3yueHue 06p613L[OB HeOprdHM4YeCKHUX BeIleCTB,

36. Oxcuapl yriepoga, ux
(busnueckre U XMMHUUeCcKre
CBOMCTBA. DKOJIOTHUECKHUE
1Ipo0OJIeMbI, CBsSI3aHHbBIE C OKCHIOM

yryiepoza (IV)

bubmuoreka LIOK
https://m.edsoo.ru/00adfebe

37. YrosmbHag KUCJIOTa U eé Comu

butnuorexa LIOK
https://m.edsoo.ru/00ae006c¢

Ypok "YromsHas kucnota" (POL)
https://resh.edu.ru/subject/lesson/207
O/start/

38. IpakTrueckast pabota Ne 4 o
TeMe «[lo/rydeHre yriaeKnucioro
rasza. KauectBeHHasi peakiysi Ha

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

Ypok "YrapHslii ra3. YTieKuciasii

KapOOHAT-HOH» ra3" (PDLLI)
https://resh.edu.ru/subject/lesson/207
1/start/
39. TlepBoHauabHbIE TIOHATUS 00 BuGmiorexa LK

OpraHrMYeCKHX BelleCTBaX KdK O
CoeIlMHEHUAX yrjiepoJa

https://m.edsoo.ru/00ae054e

40. KpemHMU 1 ero coejiHeHUsI

bubnmnoreka [HOK
https://m.edsoo0.ru/00ae080a

Ypok "Kpemuwnii 1 €ro COeTMHCHUS.
Crexno. Lement" (POIII)
https://resh.edu.ru/subject/lesson/206
9/start/

41. IMpaktrueckas pabora Ne 5.
PellieHre sKcrieprMeHTa/TbHbIX
3a/ia4 1o TemMe «BakHeu1me

bubmuoteka IIOK
https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2

CBOMCTB COJITHOW KHWC/IOThI, MPOBe/ieHe KaueCTBEeHHBIX
peakLyii Ha XJIOpUZ-UOHBI U HabOJIFOieHre TIPU3HAKOB UX
MpOTeKaHus, OIbIThl, OTpaXkawoliue ¢GuU3NUeCKue U
XUMHUUeCKWe CBOWCTBa TrajioreHoB M UX COeJUHEeHWH
(BO3MOXKHO WCI0/Tb30BaHKe BHU/leOMaTrepuasoB),
O3HaKOMJIEHHe C oOpa3ljaMu XJIOPUZOB (TaJoreHU/I0B),
O3HaKOMJIeHHe C oOpasllaMH Cepbl M e€ COeAMHeHUsMHU
(BO3MOXKHO HCII0/Th30BaHUe BH/leOMaTepHuasoB),
HaOmofeHWe Tipollecca OOyr/MBaHWS — caxapa  I0f
JleliCTBeM  KOHLIeHTPUPOBAaHHOM  CEepHOM  KHUCJ/IOTHI,
M3yueHrue XUMHUUYeCKHUX CBONCTB pa30aBlIeHHOW CepHOMH
KUCJIOTBI, TIPOBeZleHHe KaueCTBeHHOW peakLUW Ha
cynbdar-uoH U HabO/oJeHNe TIPU3HAKa e€ MpOTeKaHUs,
O3HaKOMJIeHHe C (U3MYeCKUMM CBOMCTBaMHU a3o0Ta,
¢dochopa u ux coeprHeHUM (BO3MOXKHO MCII0/Ib30BaHUe
BU/IeOMaTepPHasioB), oOpas3ljaMu a30THBIX U (GochHOpHBIX
yaoOpeHuii, TonyueHue, coOMpaHWe, paclio3HaBaHWE U
v3ydyeHue CBOMCTB aMMUaka, IIpoBeJieHre KaueCTBeHHbIX
peakiuii Ha MOH aMMOHUS U (ocaT-UOH U HU3y4yeHUe

MPU3HAKOB ux MpOTEeKaHusl, B3aUMO/IeiCTBUE
KOHLIEHTPMPOBAaHHOM  a30THOM  KUCJIOTBI C  MeJbHO
(BO3MOJKHO WCIT0/Ib30BaHKe BU/leOMaTepuasoB),

y3yueHUe MoJesied KpPUCTaJ/IMueCKuX PpelIfTOK anMmasa,
rpadura, ¢ynnepeHa, O3HaKOMJIEHHWe C TIPOLECCOM
azZicopObLMM paCcTBOPEHHBIX BeIleCTB aKTUBUPOBAHHBIM
yr1éM W yCTPOMCTBOM TIpPOTHMBOrasa, IIOJy4eHue,
cobvpaHue, pacrio3HaBaHWe U H3yueHWe CBOMCTB
YIJIEKUC/IOTO rasa, MpoBeJileHWe KaueCTBEHHBIX peaKLUi
Ha KapboHAT U CUJIMKAT-UOHBI U U3yueHue TIPU3HAKOB UX
MPOTeKaHusl, 03HAKOMJIEHWe C MPOAYKLYeH CHUMKAaTHOU
NIPOMBIIIEHHOCTH, pellleHre 3KCIepUMeHTalbHbIX 3afiay
1o TeMe «BakHelI111e HeMeTa/l/Ibl U UX COeIHEHUSI».

HeMeTaJlJIbl U UX COeJUHEeHUI»

42. KonrposibHast pabota Ne3 1o
TeMe «BakHel1I11ie HeMeTaslTbl ¥ UX
coeJuHeHusI»

bub6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

Ypok "ObobmieHne mo Teme
"Hemeramsr" (POLLD)
https://resh.edu.ru/subject/lesson/206
8/start/



https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/

WNroro no pa3peny 25
Pa3nen 3. MeTa/ibl U UX CoeiMHeHUs ™
43. O61asi xapakTepuCTHKa bub6mmorexa [JOK
XUMHMUYECKUX 3JIEMEHTOB — https://m.edsoo.ru/00ael103e
MeTasnoB. MeTannnuecKas CBSI3b 1 Ypok "T0/0KeH1e METALIOB B
MeTa/VIMYeCKasad KpUCTA/JInyeCKasa MEPUOJNYECKON CUCTEME
peiiéTka. ®usnueckrie CBOMCTBa XUMHYECKHX 31eMeHToB J1. 1.
MeTaJ/lJ/IoB MenpneneeBa. MeTtaminyeckas CBS3b.
du3nyecKkue U XMMHICCKHUE
OO01pe CBOMCTBA MeTa/l/IOB cBoricTBa MeTaJu10B. CIuiaBbl 1
MCTAJIJIOB. HB.XO)K,Z[GHI/IG METaJIJIOB B
OO1jasi XapakTePUCTHKA XUMHUUYECKUX 3JIEMEHTOB HpUPOJIE 1 OBIIHE CIIOCOGHI 1X
— MeTaUVIOB Ha OCHOBAaHMM MX TIOJIOKEHUS B nostyuenus. Psiji aKTHBHOCTH
[Teproguueckou cucTeMe XUMHUUYECKUX 31emMeHTOB 1. U. (3MEKTPOXMMITUECKHIT A
MeHnpeneeBa U cTpoeHuss aToMoB. CTpoeHWe MeTaslyioB. HanpspkeHuit) metamuios" (POLL)
MeTanniueckas CBSI3b u MeTasliuecKast https://resh.edu.ru/subject/lesson/160
3.1 | kpucrannuueckass pewéTka. DEKTPOXUMHUECKHIl psif lstart/
HafpspkeHWd MeTaioB. Pu3dueckue U XUMHUYeCKHe
cBoiictea MeTa/ioB. O6ique criocoObl  monydyenus | 44. XvUMUUeCKUe CBOMCTBA . Bu6snuorexa [JOK
MeTa/ioB. [loHSiITME O KOppPO3MM MeTa/lsioB, OCHOBHbIe | METAJJIOB. BVJIeKTpoxuMquCKHM psif https://m.eds00.ru/00ae1156 1
CrocoObl  3amUThl UX OT Koppo3uu. CruiaBbl (CTanb, | HalpsHKeHWHA METaslioB
UyTyH, JIOPaTIOMUHUN, OpOH3a) M WX TMpPUMEHeHWe B
OBITY ¥ TIPOMBILLIJIEHHOCTH. 45. O61ue criocoObl MOTyueHust
MeTasnoB. CriyiaBbl. BeiuncieHus 1o
YPaBHEHUSIM XMMUUECKUX pPeaKkLii, bubmorexa [IOK 1
https://m.edso0.ru/00ae1156
eC/IM OJIUH U3 peareHTOB COJlePKUT
rpuMecu
46. IToHsATHE O KOPPO3UU METa/l/IOB bubnuoreka [JOK 1

https://m.edso0.ru/00ael1278



https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

3.2

Baxknenme MeTa/yibl M HX coeauHeHud

[[TesiounbIE MeTaJsulbl: TI0JI0’KeHHe B
[Tepyuoanueckoil cucteMe XMMHAUECKUX 3yieMeHTOB [. U.
MeHgeneeBa, CTpoeHMe UX aTOMOB, HaxOX[eHHWe B
npuposie. dusnueckrne M XUMHUECKHWe CBOWCTBA (Ha
npuMepe HaTpusg U Kamusi). OKCUABI M THUJPOKCH[BI
HaTpus U Kanus. [IprMeHeHue 111eJI0UHBIX MeTasIoB U UX
COeITHEHUM.

[[TenouHO3emMesibHBIE ~ MeTaj/ulbl ~ MarHdd |
Ka/lbLiui: TionokeHWe B [lepuoauyeckoi —cucreMe
XVMUUeCKUX 3/1eMeHTOB [I. V1. MeH/erneeBa, CTpOeHHe UX
aTOMOB, HaxOXJeHuWe B Inipupofe. Pusuueckue u
XUMHUYeCKHe CBOMCTBAa MarHus W Kanbliysg. Baxuenime
coefiHeHUs1 KaibLusi  (OKCHJ, THUAPOKCHU[, COJIN).
JKEcTKOCTb BOZIBI U CITOCOOBI €€ yCTpaHeHusl.

Amomunui: nosoxeHve B - Ilepuoguueckon
cucTemMe xuMU4Yeckux ssiemeHTOoB [l. WM. MeHpeneeBa,
CTpPOeHHe aTOMa, HaXOXKAeHue B Tpupozie. Pusnueckue v
XMMHUYeCKUe  CBOMCTBA  alMiOMUHUSA.  AMQOoTepHbIe
CBOMCTBAa OKCH/Ia ¥ TU/IPOKCH/IA aTFOMHHUS.

Keneso: nonoxenue B [lepuoguueckoi cucreme
XUMUueckux sjemMeHToB [I. V. MeHjeneeBa, CTpoeHUe
aToMma, HaxoxzeHue B 1ipupoge. Dusuueckue u
XUMHYeCKHe CBOMCTBA xese3a. OKCUABI, TMAPOKCUBI U
conu xesne3a (II) u »xene3a (III), ux cocraB, CBOWCTBa U
TNIOJIyYeHue.

XuMHUUecKuii SKCIIEDUMEHT:

O3HaKOMJIeHHe C O6paBL[aMI/I MEeTaJ/IJIOB U CI1/IaBOB,
Hnx CI)I/I3I/I‘-IECKI/IMI/I CBOﬁCTBaMH, HN3yuyeHHe Dpe3yJ/IbTaTOB
KOppOo3un MeTaJ/1/I0OB (BO3MO)KHO HCIT0/Ib30BaHHe
BI/I,ZLEOMaTepI/IaJ'IOB), ocobeHHOCTeH B3aHMOAeﬁCTBHH

47. 11le0uHble MeTaslIbl

butmuoreka [IOK
https://m.edsoo.ru/00ael4bh2

Ypoxk "lllemovHbIe METAILTBI.
dusnyeckre U XUMUYECKHE
cBoicTBa. OKCUJIBI U TUAPOKCHUIBI
mea09HbIX MeTautoB." (POII)
https://resh.edu.ru/subject/lesson/160
2/start/

48. OKCUAbI ¥ TUIPOKCH/IbI HATPUS U
Kasus

bubmuoreka LIOK
https://m.edsoo.ru/00ael4b2

49. IllenoyHo3emMesibHbIE MeTallbl —
Ka/lbl[AA U MarHU#

Bu6nuoreka IJOK
https://m.edsoo.ru/00ael15e8

50. BaxkHelimue coeJuHeHUs
KasbLIUsI

bubmuoreka IIOK
https://m.edsoo.ru/00ael5e8

51. O6o01IeHMEe U CUCTeMAaTH3alUs
3HaHUM

Buneo "®usnuyeckue cBoiicTBa
menouHsix Metamuios” (POLL)
https://uchebnik.mos.ru/material _vie
w/atomic_objects/5254843?menuRef

errer=catalogue

52. JKECTKOCTb BOZIbI U CTIOCOOBI eé
yCTpaHEHUs

Bu6nuoreka IJOK
https://m.edso0.ru/00ae1886

53. INpaktryeckast pabora Ne 6 1o
TemMe "2KECTKOCTb BOJbI U METO/IbI €€
ycTpaHeHus"

bubmmoreka IIOK
https://m.edsoo.ru/00aelae8

54. AmrOMUHUN

bubmmoreka [JOK
https://m.edsoo.ru/00aelc64

Ypok "Amomunnil. HaxoxaeHue B



https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

OKCHJAa KalbLUsi U HaTpUsi C BOAOM (BO3MO’KHO

WCII0/Ib30BaHMEe  BHUJleOMAaTepuasioB),  MCC/ie[OBaHUe
CBOMCTB >KECTKOM BO/Ibl, TpoLiecca TOpeHus Keje3a B
KUCJIOpo/ie (BO3MOKHO VICTI0/Ib30BaHue
BH/leOMaTepHuasos), TPH3HAKOB MPOTeKaHus

KAueCTBEHHBIX peaklWid Ha MOHBbI: MarHus, KasbLus,
aJllOMHUHUS, LMHKa, xese3a (II) u xenesa (II1), meau (II),
Hab/rfoZleHre YW OTKMCaHWe TIPOL[eCCOB  OKpalllMBaHUs
TJlaMeHd MOHAMM HaTpusl, Kaqusl U Kanblusi (BO3MOXXHO
WCII0/Ib30BaHKe  BHJleOMaTepuasoB),  UCC/ie[JOBaHUe
ambOTepHBIX CBOWCTB TUJPOKCHU[A a/lIOMUHUS U
TU/IPOKCHU/IA LIUHKA, pellieHre SKCIepUMeHTaIbHbIX 3a/la4y
1o Teme «Ba)kHelll1rie MeTa/l/ibl U UX COeJUHEHUSI».

npupojie. CBoHcTBa aIFOMHUHUS.
AM}OTEpHOCTh OKCHIA U
ruapokcua amromuaus" (POIL)
https://resh.edu.ru/subject/lesson/160
4/start/

55. AMdoTepHbie CBOMCTBA OKCHA U
TU/POKCH/A

bubmuoreka LIOK
https://m.edsoo.ru/00aelc64

56. XKeneso

bubnmnoreka IJOK
https://m.edsoo.ru/00ae1d86

VYpok "XKenezo. Haxoxnenue B
npupoae. CBOHCTBA Kele3a.
Coemunenust xeineza" (POLL)

https://resh.edu.ru/subject/lesson/160
S/start/

57. OKcufpl, THAPOKCUABI U COTU
»xenesa (IT) u >xene3a (I1I)

bubmuoreka IIOK
https://m.edso0.ru/00ae35e6

58. O6001IeHNEe ¥ CUCTeMAaTH3alUs
3HaHUM

Ypok "ObobmieHne mo Teme
«Meramns». [IpumeneHune
metasuio" (POLI)
https://resh.edu.ru/subject/lesson/206
7/start/

59. TlpakTryeckasi pabora Ne 7.
Periienue 3KkcriepuMeHTaIbHbIX
3a/1a4 110 TeMe «BakHel1ire
MeTaJUIbl U UX COeJIMHEeHUS»

bubmmoreka IIOK
https://m.edsoo.ru/00ae3de8

60. BeruricsieHus1 110 ypaBHEHUSIM
XUMHWYECKUX peakLui, ecId O/IVH U3
peareHTOB /laH B U30bITKe W/IH
COZep’KUT NprMecH. Beruncienus

bubmuoteka IIOK
https://m.edsoo.ru/00ael750



https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MacCOBOH 011 BbIXO/la IPOAYKTa
peakLuu

61. O60011IeHre U CUCTeMaTU3aIus
3HaHUM

Ypok "Crocobs! moy4eHus u
npuMeHeHne MeTaiutoB” (MOIII)

https://uchebnik.mos.ru/material_vie 1
w/atomic_objects/8423338?menuRef
errer=catalogue
62. KonrtposbHast pabota Ne4 o VYpox "O600uenune no reme
TeMe «BakHelILIMe MeTasuIbl U UX "Mertamnbr". lIpuMeHeHHEe METAILIOB"
coeIHeHUs» (M3I) o 1
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7527186?menuRef
errer=catalogue
Wroro no pa3zeny 20
Pazgen 4. Xumus u okpyskaroujas cpega*
BeinecrBa 1 MaTepua/bl B )KM3HU Ye/i0BeKa 63. BelljecTBa 1 MaTepuasbl B Bubaurorexa [JOK 1
MOBCEeIHEBHOW »KU3HU ue/ioBeKa https://m.edso0.ru/00ae3f50
XUMUSA U OKpy»Karolas cpeja
BerjectBa 1 MaTepuasel B IIOBCE/JHEBHON XKU3HH | 64, XuMiuecKoe 3arpsi3HeHue bubauoreka [JOK 1
ye/IOBeKa. be3oracHoe WUCIO/JIL30BaHNe BeljectTB Hu OKPY)KaIOI_L[eﬁ cpejibl https://m_edsoo.ru/Oan4270
XUMUUECKUX peakiuii B ObITy. IlepBasi ToMoIb TIpU
4.1  XMMMUECKHMX 0XXOrax M OTPaB/IeHUsX. 65. Po/b XMMUH B peleHnn
XuMHUecKoe 3arpsi3HEHHMe OKpY’Karolieil cpebl | YKOJTOTHYECKUX MPOb/eM
(npepenbHas JoMycTUMasi KOHLIEHTPALIYs BellleCTB, Jaee
— MJK). Ponb XMMUM B peIIEHMH 3KOJOTMYECKUX brbmiorexa LIOK 1

nipobiiem.
XUMHUUeCKHH SKCIIepUMEHT:

M3yueHre o0pa3lioB MaTepyasioB (CTEK/O, CIIJIaBbl

https://m.edso0.ru/00ae4270



https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

MeTaJl/IOB, NOJIMMepHbIe MaTepuasbl).
MesxripeIMeTHbIe CBA3U

Peanuszanusi  MeXIpeJMeTHBIX  CBfi3ed  IIpU
V3yuyeHMM XUMHMM B 9 Kjacce OCYILeCTBJ/SeTCS uepe3
UCIIO/Ib30BaHME KakK OOI[UX  ecTeCTBeHHO-HAayuHbBIX
TIOHATUM, TaK U MOHATUMN, SB/SIOIIMXCS CUCTEMHBIMU /1S
OTJie/IbHBIX [PeIMETOB eCTeCTBeHHO--HayUHOr0 LIUK/Ia.

OO611e ecTeCTBeHHO-HayUYHbIe TIOHSTHS: HAyUHBINA
¢dakT, ruroTe3a, 3aKOH, TeOpHs, aHaiu3, CHUHTe3,
Kaccudukanus, MepUOIUYHOCTD, HabJsroieHue,
SKCTIepUMEHT, MoO/le/lMpOBaHue, U3MepeHue, MOoJe/b,
sIB/IeHUe, TTapHUKOBBIN 3 (eKT, TeXHO/I0THs, MaTepHasbl.

®u3uka: Marepusi, aToM, 3JeKTPOH, TPOTOH,
HeWUTPOH, WOH, HYK/IWJ, W30TOMbl, paZHO0aKTHBHOCTD,
MoJieKy/sla,  /IeKTPUUeCKuil  3apsi[i,  NPOBO/JHUKH,
TMOJTyTIPOBO/JTHUKH, JIM3/IeKTPUKH, (hoTO31eMEHT,
BEI[eCTBO, Teio, O0OBEM, arperatHoe COCTOSTHHE
BeIl|eCTBa, ras, pacTBop, PacTBOPUMOCTb,
KpUCTa/yinyeckasi  pelléTka, CIUIaBbl,  (uU3MuUecKue
Be/IMUMHBI,  eJIWHULIbI  W3MepeHusi,  KOCMHYecKoe
MIPOCTPAHCTBO, T/IaHeThl, 3Bé3/b1, CosHLIe.

Buonorusi: ¢orocuHTe3, abixaHue, Ouocdepa,
9KOCHCTeMa, MUHepaJibHble y100peHust, MUKPO3/IeMeHTHI,
MaKpO3/IeMeHTbI, TUTaTe/bHbIE BelllecTBa.

['eorpadusi: atmocdepa, rugpocdepa, MUHepabl,
TOpHBIE TIOPOJbl, TIOJIe3HBbIE WCKOTIaeMble, TOIIHBO,
BO/IHbIE PeCypChI.

Nroro no pa3peny




O6o01eHre ¥ cUCTeMaTH3alys 3HaHUH 66-68. O6001IeHIE U bubmioreka [IOK 3
CHCTeMaTH3aI[us 3HaHUN https://m.edsoo0.ru/00ae0d0a
bu6mmoreka IJOK
https://m.edsoo.ru/00adb33c
bubmuoreka LIOK
https://m.edsoo.ru/00ad9ch2

OBIIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68

*®dopmbl yuéTa pabouyeii MporpaMMsbl BOCIIUTAHHUS
YcTaHOB/IeHHWEe [IOBEPUTEIbHBIX OTHOIIEHUH MeXy MejaroruyeCKuM pabOTHUKOM U ero 00yJaroIuMHucs
Bk/ttoueHre B YPOK UTPOBBIX TIPOLIEAYP /1S TIO/Ifiep>KaHusl MOTHBALIMK 00YJaroL[UXCsl K TIOJTyYeHHIO 3HaHUM.

[TpumeHeHMe Ha YPOKe UHTePAKTUBHBIX (hOpM paboThI C 00yUaIOLMMHUCS: UHTE/UIEKTYaIbHBIX UT'P, CTUMYJ/IMPYIOIUX TT03HABATE/IbHYIO0 MOTUBALUIO
00yJaroImxcs.

[TpumeHeHMe TPYMIIOBOM pabOThI WK pabOTHI B Mapax, KOTOPbIE YUaT 00yuaroiuxcsi KOMaHJHOU paboTe U B3aMMO/IeMCTBUIO C IPYTUMHU
00yJaroIMMuUCS.

BkntoueHnue B YPOK MI'DOBBIX ITpouLeAyp AJid roaAep>KaHrisd MOTUBALIUA O6yT—IaI-OH_[I/IXCH K ITOJTy4Y€HHIO 3HAHUIA.

Viconb30BaHWe BOCTIMTATE/IbHBIX BO3MOXKHOCTEH CO/iep>KaHHsi TeMbI Yepe3 MoA00p COOTBETCTBYIOIIMX 3a/iay [JI/isl PelleHusl.



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

TemaTnueckoe MJIAaHUPOBaHHe MPAKTHYECKHX, J1a00PaTOPHBIX M KOHTPOJILHBIX padoT

9 KJIACC
Ne Bug (¢popma) paboTsi Tema Kosn-Bo yacos, Cpoku
ILIL OTBOJUMBIX Ha [IpOBe/leHus
JAaHHYIO0 paboTy (Hemens,
MecsILT)
1 KontposibHast paboTa Nel «IToBTOpEHME U yrybeHre 3HaHU OCHOBHBIX 1 3 Hefens
pasziesioB Kypca 8 Kiacca» ceHTSI0pS
2 «PellieHre 3kcniepyMeHTa/IbHBIX 3a/a4» 1 3 Heflens
ITpakTrueckast pabora Ne 1 P A A
OKTSIOps
3 «DJIeKTPOIMTHYeCKas Jucconuarys. X¥uMUuueckue 1 2 Heflens
KontposibHast paboTa Ne2 P A LHan A
PeaKIiu B pacTBOpax» OKTSIOpst
4 [MpakTrueckast pabota Ne 2 «[TonyyeHure CcoTHON KUC/IOTBI, U3yueHue eé 1 2 Heflens
CBOMCTB» HOSIOpsT
5 [MpakTrueckast pabota Ne 3 «[TonyueHrie ammuaka, U3yueHue ero CBOKMCTB» 1 3 Heflens
Jekabpst
6 [MpakTuyeckas pabora Ne 4 «[Tonyuenue yrinekucsioro rasa. KauectseHHas 1 2 Hepens
peakiiysi Ha KapOOHaT-HOH» sIHBapsl
7 IMTpakTuyeckast pabora Ne 5 Pelienune skcniepuMeHTabHBIX 3a7a4 10 TeMe 1 3 Hepens
«BakHeii1111ie HeMeTas/Ibl ¥ UX COeJUHEeHUS» sIHBapsl
8 KontponbHast paborta Ne3 «BakHel111ie HeMeTa/l/Ibl U UX COeJUHEeHUS» 1 4 Hepens
sIHBapsl
9 ITpakTrueckast pabora Ne 6 «KECTKOCTb BOJbI U METO/Ibl €€ yCTpaHeHUs» 1 2 Hepens

arperss




10 | IlpakTuueckasi pabora Ne 7 PelieHre sKcriepyMeHTaIbHBIX 3a7ia4 10 Teme 1 3 Hefens
«BaxHel1111e MeTa/uIbl U UX COeJUHEHUS» anpess
11 | KonTposnbHasi pabora Ned «BakHelme MeTanibl ¥ UX COeIHEHUS» 1 2 HeJiens Mast
Nroro 11




		2023-08-28T16:59:37+0500
	Желтых Инга Николаевна




