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MHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIET0 00pa30BaHMs COCTABJICHA HA OCHOBE TPEOOBAHUHN K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeIILHON NPOTpaMMbl OCHOBHOTO 00ImIero odpasoBanusi, npenactaBieHHbix B PI'OC 00O, a takke Ha OCHOBe ¢enepalibHON paboueit
POrpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMIMK MPENOJaBaHus y9eOHOro nmpeaMera « XuMus» B 00pa30BaTeNbHBIX opranu3anusx Poccuiickoit
denepanuu.

[IporpamMma mo xumuu Aa€T MpeAcTaBIEHUE O 1eNAX, oOuell cTpareruy oOydeHHs, BOCIUTAHNSA U Pa3BUTHs OOyJaroIINXCs CPeACTBAMHU
y4eOHOro TpeaMeTa, YCTaHABIMBAeT o0sA3aTeNbHOE MPEAMETHOE COJAEpKaHHe, IpeayCMaTpUBaeT paclpeieieHre ero Mo KiaccaMm H
CTPYKTYPUPOBAHUE IO pasacjiaM U TEMaM MPOrpaMMBbl IO XUMHUHU, OMPECACIIACT KOJINMYCCTBECHHBIC U KAYCCTBCHHBIC XapPAKTCPUCTHKU COACPIKAHMA,
PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW OOyJarouuxcs, OMpeAeNsieT BO3MOXKHOCTH MpeAMeTa Uil pealu3aliu TpeOOBaHUN K pe3ylbTaTaM OCBOCHMS
OCHOBHOI1 00pa30BaTeNIbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHMsl, a TaKke TpeOOBaHUM K pe3ylbTataM OOydeHHs] XMMHH Ha
YpOBHE IIeJe H3yueHHus MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENBHOW JESATENIbHOCTH OOYydarollerocs Mo OCBOGHHMIO Y4eOHOTo
coJlepKaHusl.

3HaHHE XUMUU CIIY)KUT OCHOBOHM Al (JOpMHUPOBAaHUS MHUPOBO33PEHHUs OOYUaIOLIErocs, €ro MpeICTaBICHUA O MaTepUualbHOM €IUHCTBE
MHpa, BAXKHYIO pOJIb UTPAIOT (POpMHUpyeMble XUMUEH MPEICTaBICHUS O B3aWMOINPEBPAIICHUSAX SHEPTUU U 00 3BOJIOIMH BEIIECTB B MPHUPOJIE, O
MyTSX pEIIeHUs] TI00ATBHBIX MPOOJEeM YCTOWYMBOTO DPAa3BUTHUsI UYEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, TMHUIICBOM M HKOJOTHUYECKOM
0€301acHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3aliid BO3MOXKHOCTEHM Uil caMOpa3BUTUSA U (POPMHUPOBAHUS KYIbTYPHl JIMYHOCTH, €€ oOmed u (QyHKIHOHAIBbHOM
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOydarolmuxcs, HaBBIKOB WX CaMOCTOSITENIBHON y4deOHOMU
JEeSITEeNIbHOCTH, AKCIEPUMEHTANIbHBIX U HMCCIIEI0BATENIbCKUX YMEHHM, HEOOXOUMBIX KaK B MOBCETHEBHOM *U3HU, TaK U B MPO(ecCHOHATHLHOM
NeSITeNIbHOCTH;

3HAKOMHUT CO CIEeUU(UKON HAYYHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO B3IJIAa Ha €IMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS
OTBETCTBEHHBIM 3TalloM B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH 00yUaIOLIUXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBbIM 3HAHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKIJIAJ B
9KOJIOTHYECKOE 00pa30BaHNe 00YJaOLINXCS.

JlanHple HampaBlieHUS B OOYYEHHH XUMHUHU OO0ECIEUUBAIOTCSA CHEIU(PUKON COJepKaHUS Y4eOHOTro MpeaMeTa, KOTOPBIA SBISETCS
MeJarornYecKy aIalTHPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKHM XUMHH Ha OTPeeIEHHOM dTane €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMUCS CHCTEMBbI MEpBOHAUYAIbHBIX
MOHATHI XUMHH, OCHOB HEOPTAaHMUECKON XUMUHU U HEKOTOPBIX OT/IEIbHBIX 3HAUUMBIX MOHATHI OPTraHMYECKON XUMUHU.



CtpykTypa colepXaHHs TNPOrpaMMbl MO0 XUMHUHM C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOro moaxoia K e€ m3ydeHuto. CopepikaHue
CKJIaJIBIBACTCSI U3 CHUCTEMbI MOHATHUI O XMMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATUH O XUMHUYECKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHHW30BaHbI 110 MPUHIUITY IOCIEA0BAaTEIbHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEACTABIEHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMY BELIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX M OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0BATENBHO
OT OJIHOTO YPOBHSI K JPYroMmy, BBINOJHSSA (QYHKUHUU OOBSICHEHHS M HPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOKHOCTEHM NPAKTHUYECKOTO
MIPUMEHEHUSI U TIOJTyUEHHS] U3y4aeMbIX BEIIECTB.

OcBoeHue nporpamMmbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHHIO IPEICTABICHUS O XUMHUUECKON COCTaBIISIONIEH HayYHOW KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOMN MPHUPObI, IEHHOCTHOTO OTHOIIEHHS] K HAYYHOMY 3HAHUIO U METOJ/IaM MO3HaHus B Hayke. M3ydueHne XuMuu MPOUCXOIUT C
MPUBJICYEHUEM 3HAHUM U3 paHee U3YyUeHHBIX YueOHBIX peameToB: «Okpyxkatoniuii Mmupy», «buomnorus. 5—7 kinacces» U «dusuka. 7 Kiaacey.

[Ipy u3yyeHHH XUMHMHM MPOUCXOIUT (POpPMHpPOBAHHE 3HAHWKA OCHOB XMMHUYECKOM HAyKH KaK OO0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MPaKTUYECKONH JESITEeTbHOCTH YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJAbTYphl. 3ajadua y4yeOHOro MHpeaMeTa COCTOUT B
(hopMHUPOBAHUM CUCTEMBI XUMUUYECKUX 3HAHUN — BakKHEUIINX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX MOJIOKEHH, TOCTYIMHBIX 00001IeHn
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3plka HAyKH, B IPUOOIIEHNN K HayYHBIM METOJaM MO3HaHMsI PU U3yYEHUHU BEUIECTB U XUMHUECKHMX PEeaKLui,
B (OpMHUpPOBAHMU M DPA3BUTUU [O3HABATEIbHBIX YMEHMH M HX IPUMEHEHHH B Y4eOHO-IO3HABATEIIbHOW M y4eOHO-MCCIEN0BATENbCKOMN
NeATeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOTO 0OpallleHHs ¢ BEIIECTBAMH B IOBCEHEBHOM XKU3HHU.

IIpu n3yueHnn XMMUU Ha yPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHKsl BaXKHOE 3HAUE€HHE IPUOOPETN TaKue 1eIH, KaK:

— (OopMHpOBaHUE UHTEIIEKTYAJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIILHOMY MPHHSTHIO
peleHui, cnocoOHON aanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HH;

— HAIPaBJICHHOCTb OOY4YeHMsI Ha CHCTEMaTH4YeCKoe NpHOOIIeHHEe OOydaroIuxcs K CaMOCTOATENbHOM MO3HABATEIbHOM JESTEIbHOCTH,
Hay4YHbIM METOJIaM MO3HaHMsl, (GOPMHUPYIOLUIMM MOTHUBALIUIO U Pa3BUTHE CHOCOOHOCTEH K XUMHUU;

— ofecrieyeHue YCIOBUH, CIIOCOOCTBYIOIUX IPHOOPETEHHIO OOYYarOIIMMUCS OIbITA Pa3HOOOpa3sHOM JeATeNbHOCTH, IO3HAHUS MU
CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHLIMH), UMEIOINX YHUBEPCAIBbHOE 3HAYCHHE /ISl pa3IMYHBIX BUJIOB JECATEIbHOCTH;

— (hopmupoBaHHe 001IeH PYHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM YMCJIE YMEHUN OOBACHATH M OLIEHUBATD SIBJIICHUS
OKpYKAIOILEro MUPA, UCIOJIb3Ys 3HAHUS U OIBIT, OJIY4YE€HHbIE IPU W3yYCHUHU XMMHUHU, IPUMEHSATh UX IPU PELIeHUH NpoOieM B MOBCETHEBHOMN
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— ¢opmupoBaHUe Yy OOyYaromUXCAd TI'yMaHHUCTUYECKUX OTHOIICHUH, MOHMMAaHUS IIEHHOCTH XHMUYECKUX 3HAHWM [Uii BBIpAOOTKH
9KOJIOTHYECKU 11€J€CO00pa3HOro MOBEJCHUS B OBITY M TPYAOBOH JEATENbHOCTH B IIENIAX COXPAHEHUS CBOEro 3J0POBbS M OKpYXKaromei
IIPUPOJHON CPEIBL;

— pa3BUTHE MOTHBAllMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MPO(UIIs M HANpaBJIEHHOCTH JallbHEHIIero ooyuyeHusl.

OO11ee yncI0 4acoB, OTBEIEHHBIX JJIS M3yUEeHUSI XUMUHU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBiser B 8-9 kinaccax — 136 yacoB: 1o
2 yaca B Hezenro B 8 v B 9 kimacce (Ne 01-11/61 ot 27. 08.2026 1)



B cootBercTBUE ¢ TpeboBanusIME DeiepaibHOT0 rocy1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 001Iero 0o0pa3oBaHus
npeaMeT «XuMus» u3ydaercs ¢ 8-ro kinacca. Ho Kypc XMMUM OCHOBHOM IIKOJIBI B CBSI3U C MEPEX0I0M Ha KOHIIEHTPHUECKYIO CHCTEMY
3HAYUTEIIBHO TeperpyxeH. [103ToMy BO3HUKAET HEOOXOMMOCTh BBEJCHHSI IPOIICICBTUIECKOTO Kypca XuMuHn B 7 kinacce. Llenb kypca
«XuMus - CHOCO6CTBOB8,TI) YCIICIIHOMY OCBOCHHIO CJIOKHOT'O KypcCa IIpcamMeTa. Ha nmpernoaaBaHrue NponcaCBTHICCKOro Kypca no XuMnunu
BBIJIEJICH | Yac B COOTBETCTBHUH C MOTPEOHOCTSAMH OCHOBHBIX 3aKa34MKOB (00yUYaOIMIUXCS U UX POJUTEINICH) 32 CUET IIKOJIBHOTO
KOMITOHCHTa. ABTOpCKas MporpaMMa 7 Kilacca HCIoIb3yeTcs 0e3 n3MeHEeHUH e€ coiepkanus. B moypouyHOM IUTaHUPOBAaHUU B Tpade
<<I/I3yqaeMHe BOIIPOCHD» KYPCUBOM BBIJICJIICH MaTCpUall, KOTOpBIfI MOMIC)KUT N3YYCHNIO, HO HE BKIIIOYACTCA B Tp€6OBaHI/I$[ K YPOBHIO
MOJATOTOBKH BBITTYCKHHUKOB. [Iporpamma paccunTtana Ha | 4acoB B HEZIEI0, Bcero Ha 34 daca T.K. MPOJI0JDKUTEBHOCTh YIeOHOTO To1a
cocraniser 34 yueOnnie Hegean (Ne 01-11/61 ot 27. 08.2026)

COILEP KXAHUE OBYYEHUA

7 KJIACC
XuMHUS B lIEHTPe eCTEeCTBO3HAHUSA
. [Ipenmet xumuu. XuMusa — 4acTh €CTECTBO3HAHUS. B3aMOOTHOIIIEHHS YeloBeKa U OKpyxatoiero mupa. [Ipeamer xumun. dusndeckue tena
u. ColicTBa BemiecTB. [[puMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.
. HabGmonenue kak OCHOBHOW METO/I TIO3HAHUS OKPYKAIOIIEro MUpa. Y CIOBHS MpoBeneHus Ha0moaeHus. [ unoresza. DkcriepuMent. BoiBos.
Crtpoenue utamenu. Jlaboparopus u 000pymOBaHHE.
. Mogenb, MoaenmupoBanue. OCOOEHHOCTH MOJEIMPOBaHU B reorpadun, pusuke, 6uosorun. Moaemu B 6uonorun. Myinspku. Moaenu B Gu3nKe.
Onextpodopnas mamuHa. ['eorpaduyeckue moaenu. XumMudeckue MoAEIH: MpeAMETHbIE (MOAETU aTOMa, MOJIEKYJl, XUMUYECKUX U
MIPOMBIIIJIEHHBIX IPOU3BOJICTB), 3HAKOBBIE, UJIM CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYJIbI, YyDABHEHUS PEAKIU).
XuMuyeckue 3Haku U GopMysbl. XUMUYECKUI 37IeMeHT. XuMudeckue 3Haku. MIx o0o3HaueHue, npousHoueHue. XuMudeckue Gopmysibl
BemecTB. [IpocThie u cnoxHbie BenlecTBa. MHaekcrl U koaddunueHTsl. KauecTBeHHBIN U KOJTMYECTBEHHBIH COCTAaB BEILECTBA.
Xumus u ¢pusnka. YHUBEPCAIBHBINA XapaKkTep MOJ0KEHUI MONIEKYIIPHO-KUHETUYECKOU Teopuu. [TOHATHS «aTOM», «MOJIEKYIay, KAOH.
Crpoenue BemiectBa. Kpucrannndeckoe cocrosiHue BemecTBa. Kpucrannnyeckue pererk TBepAbix Bemects. Juddysusa. bpoyHosckoe
IBUKEeHHE. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUS.
Arperartnble cocTosiHus BemlecTB. [loHaTue 00 arperaTHOM cocTosiHuU BemiecTBa. dusndeckre u XuMuueckue siBiaeHus. ['a3000pa3Hble, )KUIKue
TBepble BelecTBa. AMOp(HbIE BEelECTBA.
Xumus u reorpadusi. Ctpoenue 3eMin: sapo, MaHTus, kopa. Jlutochepa. MuHepanbl U TopHbIe TOPObl. MarMaTuyeckue u 0CaI0qHbIE
(HeopraHu4eckue u OpraHMYecKre, B TOM YHCIIe U TOPIOYHE) MTOPOIbIL.
XuMmus u 6uonorus. XMuMUYECKUI COCTaB KUBOW KIETKH: HeOpraHudeckue (BoJa U MUHEpaIbHbIEC COJN) U OpraHnueckue (OeIKu, sKUPHI,
yTJIeBO/IbI, BATAMUHBI) BelllecTBa. bronoruueckas poJib BOJbI B kUBOH KieTke. DoTocuuTe3. Xnopoduii. bruonornyeckoe 3HaueHUE KUPOB,
0eTKOB, Y3PUPHBIX MacCell, yIJIeBOJ0OB M BUTAMUHOB ISl )KU3HEIESATEIIbHOCTH OPraHU3MOB.
KauectBennsie peakuuu B xumun. KauectBeHHbIe peakiny. Pacno3HaBaHue BEIECTB C MOMOIIBIO KaU€CTBEHHBIX
peakuuii. AHanuTHUYecKuil curnan. OnpenensieMoe BEIECTBO U PeaKTHB Ha HETO.



MaremaTHKa B XUMHU

. OTHOCHTENBbHAS aTOMHAs Macca 1eMeHTa. MonekyispHas Macca. OnpezeneHre OTHOCUTENIBHON aTOMHOM MacChl XMMHUYECKUX 3JIEMEHTOB 110
tabimmue /1. . MenneneeBa. HaxoxaeHne OTHOCUTEILHOM MOJICKYIISIPHON Macchl 0 (hopMyJie BEIIECTBA KAaK CYMMBbI OTHOCHTEIIBHBIX aTOMHBIX
Macc, COCTaBJISIFOIIMX BEIIECTBO XUMUYECKUX AIEMEHTOB.

. [lonsiTie 0 MaccoBOil 10J1€ XMMHUYECKOTO 31eMeHTa (W) B CII0KHOM BEILIECTBE U €€ pacyeT 1o (GopmyJlie BeuiecTna.

Yucrele BemectBa. CMecu. ['eTeporennsie 1 roMmoreHHsle cmecu. ['a3000pa3Hblie (BO3ayX, IPUPOIHBIN ra3), Kuakue (HedTh), TBEpble CMECH
(ropHble MOPOJbI, KyJUHAPHBIE CMECU U CUHTETUUYECKUE MOIOIINE CPENICTBA).

Omnpenenenue 00beMHOM 1oyn Ta3a (¢) B cmecu. CocTaB aTMOC(HEPHOTO BO3AyXa U MPUPOTHOTO ra3za. Pacuer oObeMa 0Jim raza B CMECH T10 €ro
00beMy U Ha00OpOT.

Maccosas nons Beuiecta (W) B pactBope. Konnenrpamus. PactBoputens U pacTBOpeHHOE BELeCTBO. PacueT Macchl paCTBOPEHHOTO BEILIECTBA
10 Macce pacTBOpa U MacCOBOM JI0J1€ paCTBOPEHHOI'O BEIECTBA.

. [lonsiTrie 0 yncToM BelecTBe U puMecH. MaccoBas o npuMecu (W) B 00pasiie ncxoaHoro Bemecrsa. OCHOBHOE BellecTBO. Pacuet mMacchl
OCHOBHOTO BEIIIECTBA [0 Macce BEIIECTBA, COAEPKALIET0 ONPeAETICHHYI0 MAaCCOBYIO JIOJIIO IPUMECEH.

HB.]ICHI/IH, Mmpoucxoasimme ¢ BemecreaMu

Crioco0sl pazziesieHust cMecel M OuncTKa BeniecTB. HekoTophie mpocTelIme croco0bl pa3ieJIeHUsI CMecei: MPoCerBaHue, Pa3ICICHHEe CMECEH
MTOPOILIKOB Keje3a U Cepbl, OTCTauBaHUE, IEKaHTAIMs, LIEHTPU(PYTrHpOBaHUE, pa3JIeIeHHe C TIOMOIIBIO JeJIUTEIbHON BOPOHKH, (PHIBTPOBAHHUE.
OuabTpoBaHKE B JIA0OpATOPHH, OBITY U Ha Tpon3BoACTBE. [loHsTHE 0 hunbTpaTe. Ancopouus. [Tonarue 06 amcopOunm u aacopOeHTaX.
AKTHBUPOBAHHBIN YTOJIb KaK BOKHEUITUI afcCOPOCHT. Y CTPONCTBO MPOTHUBOTA3a.

. Juctumsiuus (meperoHka) Kak mpoliecc BhIACIEHUS BEIIECTBA U3 KUAKON cMecu. JlucTuinmpoBanHas BoJia M 00JIacTH ee IPUMEHEHHUSL.
Kpucrannuzanus niu Beinapusanue. Kpucramimsanus v BelapuBaHue B 1a0opaTtopuu (KpUCTauin3aTopsl U haphopoBbie YaIIKK TS
BbInapuBanus) u npupoje. [leperonka neptu. Hedrempoaykrsl. @pakunoHHas meperoHka *KUAKOrO BO3IyXa.

XUMUYECKHE peakliy KaK Mpoliecc MpeBpalleHus OJHUX BEIIECTB B Apyrue. Y ClIOBUs NIPOTEKAHUS U MPEKpaIlleHUss XUMUUECKUX PEaKIuil.
ConpuxocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karanuzarop. Marubutop. Ypasienue peakiusiMiu ropeHusl.

[Ipu3Hakyu XMMHYECKUX peakUuii: K3MEHEHUE [[BeTa, 00pa30BaHUE 0CaJKa, PACTBOPEHUE MOJYYEHHOIO 0CAJIKa, BbIACICHHE ra3a, MosBICHUE
3araxa, BbIJICJIEHUE WIIN TOTJIONICHHE TEIUIOTHI.

Paccka3bl o xXummu

Yuenunueckasi KoH(pepeH1us. «Bpiaronmecs pycCcKiue y4eHbIe-XUMUKID.

Konkypc cooOmiennii yqamuxcs. «Moe T1001MM0e XUMUYECKOE BEIIECTBO» (OTKPBITHE, OTYyYCHHE U 3HAUCHUE).

Konkypc yueHnuecknx npoektoB. KOHKypC MOCBSIIEH U3yUYEHUIO XUMUUECKUX PEAKLIUM.






COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/ibHBIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YeloBeka. XUMUs B cucTtemMe HayK. Tena u BemectBa. @usnueckrue CBONCTBA BELIECTB. ArperaTHoe
cocrosiHue BemecTs. [loHaTrne o Merosax no3Hanus B xumuu. Yuctele BemectBa U cMecu. CriocoObl pa3ieieHusi CMeceu.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE dIeMeHThl. CUMBOJIbI XMMHUUYECKUX 3J1€MEHTOB. [IpocThie U cioXkHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE
yU€HHUe.

Xumunyeckass Gopmyina. BaneHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BewiecTB. OTHOCUTENIbHAs aTOMHas
Macca. OTHOcUTeNbHas MOJIeKyJIsipHast Macca. MaccoBast 10J11 XMMHUECKOTO 3JIEMEHTa B COSIMHEHNUU.

KommuectBo BemecrBa. Mousb. MoursipHas macca. B3auMocCBsI3b KOIMYECTBA, MAacChl M YACIIA CTPYKTYPHBIX €JUHULL BeniecTBa. Pacuérsl o
(dbopMysaM XUMHYECKUX COECTUHEHHH.

Ouznyecknue U XUMHUYECKUE SIBICHUS. XUMUYeCcKasl peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUsI MacChl BElIeCTB. XUMUUYECKUE YPAaBHEHUS.
Knaccudukanus XuMuuecKkux peakuuii (COeTuHEHHsI, pa3IoXKeHHs, 3aMellleHus, 0OMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBmiiaMu paboThl B jabopaTopuu M mpuémamu oOpaiieHHsi ¢ JabopaTopHbIM O0OpYIOBaHHEM,
M3y4eHUEe W omucaHue (U3MUECKHX CBOMCTB 00pa3IloB HEOPraHMYECKUX BEIIECTB, HaOMoneHHe (HU3ndecKux (TJIaBJICHUE BOCKA, TAasHHE JIbJa,
pacThupaHue caxapa B CTYyNKe, KUIEHHE M KOHIEHCAllUs BOJbl) M XUMHYECKHX (TOpEeHHE CBEYM, NPOKaJMBAaHUE MEIHOM MPOBOJIOKH,
B3aUMO/ICHCTBUE MeJla C KUCJIOTOW) SIBJCHMM, HAOIIOACHHE W ONHCAHWE MPHU3HAKOB MPOTEKAaHUS XMMHYECKHX PeaklHil (pa3jioxeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCJIOTHI C XJIOpHAOM Oapusi, paznoxenue ruapokcuna memau (1) mpu HarpeBaHwm, B3aUMOJCHCTBUE JKee3a C
pactBopoMm conu Mmemau (ll), m3ydeHne crocoOOB pa3ieyieHHs CMECE: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBHIMTAPWBAHHE, TUCTUIUISIIN,
xpomaTtorpadus, mpoBeJeHHE OYUCTKHU MTOBAPEHHOMN COJIM, HAOJIIO/IEHUE U OMMCAHUE Pe3yIbTaTOB MPOBEACHUS OMBITA, UILTIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUS MaCChl, CO3JaHHUE MOJIee MOJIEeKY (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT u mpocroe BeuiecTBo. Haxoxkaenue kucinopoja B npupoje, puzndeckue u
XUMHUYeCKue cBoicTBa (peakiuu ropenusi). Oxcunel. [Ipumenenune kucnopona. CrnocoObl TONydeHHs] KHUCIOpoAa B Jaboparopuu u
npoMelIiieHHocTH. KpyroBopoT kucinopoaa B npupoje. O30H — aluioTporHas MoaupuKalus KHCIOopoaa.

TennoBoit 3pPexT XxumMudeckol peakluu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U DHAOTEPMUYECKUE peaKlUU. TOMIMBO: Yyrojib U METaH.
3arpsi3HeHue BO3/1yXa, yCUJIICHHE MapHUKOBOTro 3 (dekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B mpupoje, (U3MYEcKHe M XUMHYECKHE CBOWCTBA, MPUMEHEHUE,
crnocoObl oydeHusi. Kucinortel u comu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoiicta Bojbl. Boma kak pactBoputens. PactBopsl. HacklieHHbIe M HEHACHILIEHHbIE PacTBOPBI. PacTBOPUMOCTH BEIIECTB B
BoJe. MaccoBas [0 BewiecTBa B pacTBope. XMMHMUYECKHE cBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpPOB B NMPUPOJE M B KU3HU YEIIOBEKA.
KpyroBopoT Bojbl B pupo/ie. 3arpsi3HeHne NPUpoIHBIX BoA. OXpaHa M 0YMCTKA IPUPOJHBIX BOJI.



Knaccudukamuss Heopranmdeckux coenuHennit. Oxcuapl. Kiraccudukamus okcuaoB: colieoOpasyromue (OCHOBHBIC, KHCIOTHBIC,
amdoTepHbIe) U HecoeoOpasyromue. HomeHknarypa okcuaoB. @u3nyecKkue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydeHne OKCHIOB.

OcHoBanwms. Knaccudukaryss oCHOBaHUM: MENOYN U HEPACTBOPUMBIC ocHOBaHMs. HoMmeHkIatypa ocHoBaHUH. DU3NYECKIE U XUMUYECKHE
CBOMCTBA OCHOBaHUM. [losryueHre 0CHOBaHM.

Kucnotel. Kimaccupukanus kucnor. Homenkiiarypa kucinot. @u3ndeckne U XUMUYIECKHE CBOMCTBA KUCIOT. Psix akTtuBHOCTH MeTauioB H.
H. Bekerona. [lonyyeHue Kucior.

Conu. Homenknarypa coneil. @u3nueckue u XuMudeckue cBoiictsa cosiell. [lonydyenue coseil.

['eneTnveckas CBSI3b MEXKIY KJIaCCAaMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEJICIICHUE COJEP>KaHMsI KHCIIOPO/ia B BO3AyXe, MOTYYeHHE, COOMpaHKe, paclio3HaBaHUE M M3YyYEHUE CBOMCTB KHCIOPO/a,
HaOJIOZICHUE B3aWMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HHUKHOBEHHUS W TPEKpaIleHus TopeHus (mokapa), O3HaAKOMJICHHE C
oOpasliaMu OKCHJIOB M OIMCAaHWE WX CBOMCTB, TOJIyu€HHE, COOMpaHHE, pacro3HaBaHHWE M W3yYEeHHE CBOWCTB BOJOpOJa (TOpEHHE),
B3anMoO/IeiicTBHE BoJopoaa ¢ okcuaoM Meau (1) (BoO3MOKHO MCTIONIB30BaHUE BHACOMATEPHAIIOB), HAOIIOICHHE 00Pa3Il0B BEIIECTB KOJIUYECTBOM |
MOJIb, HMCCJIEIOBAHHE OCOOCHHOCTEW pAaCTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO, TPUTOTOBJIICHHE PACTBOPOB C OMPEACIEHHOM
MaccoBOM J0Jiell pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBHME BOJAbI C MeTalylaMH (HaTpUeM U KaiblMeM) (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB), UCCIIEIOBaHUE 00Pa3II0B HEOPTAHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIO/IEHNE W3MEHEHHUsI OKPAaCKU MHIAUKATOPOB B
pacTBopax KHCIOT U Iesouel, u3ydeHue B3aumojeictBus okcuaa Mmeau (I1) ¢ pactBopom cepHO# KHCIOTHI, KHCIOT C METaljlaMH, peaKiuil
HEWTpalIM3alHuy, TIOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeETaula JpPYyrMM U3 pacTBOpa COJIH, pELICHHE
JKCIIEpUMEHTAIIBHBIX 3aa4 0 TeMe «BaxHenmme Kinaccbl HEOPraHMYECKUX COETUHEHUIN».

Iepuonuveckuii 3akoH u Ilepuoanyeckasi cucrema xumu4ieckux 3jeMeHToB [I. U. MenaeneeBa. CTpoenne atoMoB. XUMHYeCKAasi
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIUHN

[lepBbie MOMBITKK KiIaccU(PUKALIMM XUMUYECKUX 3JeMeHTOB. [IoHATHE O TpyInax CXOIHBIX 3JEMEHTOB (IIE€JIOYHbIC U HIETIOYHO3EMEIbHbBIE
MeETaJlIbl, TAJIOTE€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aMmbOTepHbIE OKCUIbI U THIPOKCUIBI.

[lepuoanueckuit 3akoH. [lepuonnueckas cucrema xumuueckux snemeHToB J[. M. MenaeneeBa. KopoTkoneprnoaHas v IIMHHONEPUOHAS
dbopmer [lepuoanueckoii cucreMbl XxuMuueckux 3yeMenToB 1. . Menaeneesa. [lepuonabl u rpynmnbl. @U3HUECKH CMBICT MTOPSIKOBOTO HOMEpPA,
HOMEPOB MEPUOJA U TPYIIIHI HIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3otonbl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XMMHUYECKUX
aneMeHToB [lepuomnueckon cucremsl . M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOI'O 3JIEMEHTA M0 €ro MOJIOKEHHIO B llepmoauueckon
cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMs paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAUIMUYECKMX M HEMETAIUIMYECKHMX CBOMCTB MO TpyIlmaMm u
MEepUOaaAM.

3nauenue Ilepmoanueckoro 3akoHa W Ilepuognyeckoil CUCTEMBl XMMHUYECKHX 3JIEMEHTOB Il pa3BUTUsA Hayku W mnpaktuku. [. W.
MenzeneeB — y4E€HBIN U IPaKIaHUH.

Xumuyeckas cBsizb. KoBaneHTHast (ONSpHAS U HEMOJSPHAS) CBA3b. DIEKTPOOTPULIATEIHHOCTh XUMUYECKHUX NIeMEHTOB. VIOHHAS CBSI3b.

Crenenbp okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouieccbl OKHUCIEHHST U BOCCTaHOBIEHUA. OKHUCIUTENN U
BOCCTAHOBUTEH.



Xumuueckuii IKCnepumenm:

n3yueHre 00pas3IoB BEIIECTB METAJUIOB M HEMETAJNIOB, B3aMMOACHCTBUE THIPOKCHIA IIMHKA C PACTBOPAMHU KUCIIOT M IIETIOYEH, TPOBeICHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX IIPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEHHE, PEaKIH Pa3JI0KEHUS, COCTUHEHNU).

Meosrcnpeomemmnnie ceasu

Peanmzanus MeXnpeaMeTHBIX CBS3eH NpU M3YYSHUH XMMHUH B 8 KIIacce OCYHIECTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX TIOHATHUH, TaK ¥ MOHATUH, SBISIOMIMXCS CUCTEMHBIMHU JJIS1 OTACIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O [TUKIIA.

OOmire ecTeCTBEHHO-HAyYHBIE TOHATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, TEOPHs, 3aKOH, aHalN3, CHHTE3, Kiaccu(UKaius, NepruoTUIHOCTD,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, H3MEPEHHE, MOJIEIb, SIBJICHHUE.

®dwusmnka: Marepus, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHJA, W30TOIBI, PaJMOAKTHBHOCTH, MOJIEKYJA, JJIEKTPHUUECKUH 3aps,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, I'a3, (PU3MYECKUe BEITHUNHBI, €IUHHUIIBI N3MEPEHHUs, KOCMOC, TUTAaHEThI, 3B€3/1b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE TIOPO/IbI, IIOJIE3HbIE HCKOMIAaEMbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

COIJEP KXAHUE OBYUEHUA

9 KJIACC

BemecTBo 1 XuMHYecKasi peakius

[Tepuonnueckuii 3akoH. [lepronuueckas cucrema xumuueckux sneMeHTtoB [[. M. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblMs U UX COCIUHEHHH B COOTBETCTBUHU C MOJIO)KEHHUEM
aneMeHToB B [lepuoanueckoii cucreme U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHYECKON CBsI3U. THUINBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTb CBOICTB BelIECTBA OT THUIIA
KPUCTAJIIMYECKON PEeIIETKY U BUAA XUMHUECKOHN CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYeCKHX BEIIeCTB. XHUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KilaccaM
HEOPraHUYECKUX COCAMHEHUI, TeHeTHYeCcKas CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMHYECKUX PEAKIMH MO pa3INYHbIM MPU3HAKAM (110 YHCIY U COCTaBY YYACTBYIOIINX B PEAKIIUU BEILIECTB, M0 TEIIIOBOMY
sbdekTy, Mo H3MEHEHUIO CTENEeHEeW OKHUCIEHHS XUMUYECKUX OJEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHIO Karajau3aropa). OJK30- U
SHIO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitre 0 ckopocTu xumMudeckoil peakuu. [lonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [IoHsATHEe 0 TOMOTEHHBIX U
reTeporeHHbIX peakuusx. [Tonstue o katanusze. [lonsiTue o xuMmuueckoMm paBHOBecHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON peakluu U
MOJIOKEHUE XUMMUYECKOTO PAaBHOBECHSL.

OKHUCAUTENEHO-BOCCTAHOBUTENFHBIC PEAKIUU, JJICKTPOHHBIM OalaHC OKHCIUTENhbHO-BOCCTAHOBUTENbHON peakiuu. CocTaBieHHE
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMH C MCMOJIb30BaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopus >ME€KTPOAUTHYECKON AMCCOUMALMH. DNEKTPOJUTHI U HEINEKTPOJUThl. KaTnoHbl, aHMOHBI. MeXaHu3M IUCCOIMALMU BEIIECTB C
Pa3TMYHBIMU BUIaMU XUMHUECKOH cBsizu. CTeneHp nuccormanuu. CUabHbBIC U claOble SEKTPOIUTHI.



Peakiun monHOro oOMeHa. YCIOBHS NMPOTEKAaHUs] PEeaKkUWii MOHHOTO OOMEHA, MOJHBIE M COKpAIIEHHBIE MOHHBIC YPAaBHEHHS PEaKLUH.
CBoiicTBa KUCIIOT, OCHOBAaHHMH M COJIE B CBETE INPEICTABICHUN 00 AIIEKTPOIUTUYECKON aucconmanuu. KadecTBeHHBIE peakIMi Ha HOHBI.
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPHCTALUTUYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HEMeTauioB (Tpadura M ammasa),
CIIO)KHBIX BEIIECTB (XJIOpHIA HATPHs), MCCIEAOBAHUE 3aBHCUMOCTH CKOPOCTH XHMHYECKOH pPEaKIMH OT BO3ACHCTBHUS Pa3IMYHBIX (aKTOPOB,
HCCIIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOIECCa AUCCOLMALIMY KUCIIOT, HIeJI04ed U coJiel (BO3MOXKHO HCII0JIb30BAHUE BUIEO
MaTepUajIoB), IPOBEICHUE OIBITOB, MUTIOCTPUPYIOIIMX MIPU3HAKU TPOTEKAHUS peakuii HOHHOTO OOMeHa (00pa3oBaHUE OCajIKa, BbIAEICHHUE rasa,
o0pa3oBaHHE BOJbI), OINBITOB, WUIFOCTPUPYIOIIMX NPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (TOpeHHe, PEeaKkIUH pPas3yIoKEeHHUs,
COEJIMHEHUS ), paclo3HaBaHNE HEOPIaHMUECKUX BEIIECTB € MOMOIIbIO KaUeCTBEHHBIX PEAKIIMM Ha MOHBI, pEIIEHUE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTajuibl u MX coeIUHEHUS

OOmias xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHble CTeNeHU okucieHus. CtpoeHue U (uznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMUYECKHE CBOWCTBA Ha MIPUMEPE XJIOpa (B3aUMO/JICICTBHE C METAJUIAMU, HEMETaJJIaMH, 1IeJ0YaMH).
XnopoBogopoa. CoJisiHasi KUCTI0Ta, XUMUYECKUE CBOMCTBA, OJyYeHHE, MpUMeHeHue. [lelicTBre Xopa ¥ XJIOPOBOJOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxueiimmre Xmopuabl 1 KX HAXO0XKIECHUE B IPUPO/IE.

Oobmas xapakrepucTtuka syeMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble CTeneHH okucieHus. CrpoeHue u
¢u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIJIOTPONHbBIE MOAU(PHUKAIIUN KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA CEPHI.
CepoBosopoa, cTpoeHue, (usnueckue M XuUMHuYeckue cBoMcTBAa. OKCHIIBI Cepbl KakK IMPEICTaBUTENN KUCIOTHBIX OKcuIoB. CepHasl KHCIOTa,
(bu3UYecCKrue U XMMHYECKHE CBOMCTBA (0OIME KaK MPECTaBUTENS Kilacca KUCIOT U CelU(PUIECKUe). XUMHUUECKHE PEaKIIiH, JISKAIIIEe B OCHOBE
MPOMBIIIJICHHOTO CIOco0a MOaydeHus: cepHOU KHUCIOTHI. [Ipumenenue cepHoil kucioThl. CoJiM CEpHOM KHCIIOTHI, KAYECTBEHHAsI PEAKIUs Ha
cynbdaTr-uoH. HaxoxaeHnue cepbl 1 €€ COeqUHEHH B MPUPOAe. XUMUYECKOE 3arpsi3HEHUE OKpYXKaIoLIeil cpeibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE
JOK]TH, 3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), CIOCOOBI €ro Mpe0TBPaIlCHUSI.

OOmass xapaktepuctuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble CTEMEeHH OKHUCIeHMS. A30T,
pacnpocTpaHeHue B mpupoje, pu3ndeckue U XuMuueckue coiictBa. KpyroBoport azora B mpupoje. AMMHAK, ero Gu3n4eckrue U XUMUYECKUE
CBOICTBa, NojyyeHue u npuMenenue. Coau aMMoHMs, UX (U3HUYECKUE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHMSL. A30THAs KUCJIOTA, €€ MoJiydeHue, PU3ndeckre U XMMHUYecKue CBOMCTBa (00II1e Kak MpeACcTaBUTENs Kilacca KUCJIOT U CHelu(pHIecKue).
Hcnonb3oBaHre HUTPATOB U COJEM aMMOHHUS B KauyeCTBE MHHEPAIbHBIX yHoOpeHuil. XUMHUECKOe 3arps3HEHHE OKPYXKAroIlel cpeabl
COCIMHEHUSIMU a30Ta (KHCIOTHBIE MO, 3arps3HEHHE BO3lyXa, MO4YBbl M BOAOEMOB). Dochop, amnorpomnHbie Moaudukanmu Gocdopa,
¢usznueckue u xummudeckue cpoiictBa. Okcun docdopa (V) u docdhopHas kuciora, PuMveckrne W XUMUYECKHE CBOWCTBA, MOJIYYEHUE.
Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIBHBIX YAOOPEHUH.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynnsl. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHs. YTiIepof,
AJUIOTPONHbIE MOJU(UKALNK, PACHPOCTpaHEHHE B INpHpoJie, (U3UUYECKHE M XMMHUYecKHe cBoiicTBa. Axcop6ums. KpyroBopor yriepona B
npupose. Okcuipl yriepoja, UX (HU3MYECKHE U XHMHUYECKHE CBOICTBA, JCUCTBHUE HA JKUBBIE OpPraHMU3MBI, IOJy4YeHHE W TPUMEHEHHE.
DKkosorndyeckue mpobiaemsl, cBsi3aHHbIe ¢ okcuioM yrieposa (1V), runoTesa riio0anbHOro NOTEMJICHUs KIIUMAaTa, TApHUKOBBIHN 3¢ deKT. YroapHas
KucIoTa U e€ coid, UX (U3MYeCKHe M XHMUYECKHE CBOWCTBA, MOJyueHHEe U TNpuMeHeHue. KauecTBeHHas peakiust Ha KapOOHAT-HOHBI
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIINIEHHOCTH U CEJILCKOM XO35HCTBE.



[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BEILECTBAX KAK O COEIUHEHMSX yriepoja (METaH, 3TaH, STWIIEH, alleTUJIEH, 3TaHOJ,
TJIMIEPUH, YKCYCHAsl KUCoTa). IIpupoaHbie MCTOUHUKHU YTIEBOJOPOIOB (yrojib, MPUPOJHBIN ra3, HeTh), IPOAYKTHI UX nepepaboTku (OeH3UH),
UX POJIb B OBITY U MPOMBIIIICHHOCTH. [IoHATHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: JKUPAX, OEJIKaxX, YIriIeBOJax — M UX POJIU B )KU3HU YEJIOBEKA.
MatepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COEAMHEHHU .

Kpemuuii, ero ¢pusndeckue 1 XMMHUYECKUE CBOMCTBA, MOJIy4YeHUE U TpuMeHeHne. CoeuHeHns: KpeMHus B pupojie. O01ue npeacTaBieHus
00 oxcuae kpemuus (1V) u kpemHueBo# kucnore. CHIMKATHI, UX HMCIOJB30BaHHE B OBITY, B NMPOMBINIICHHOCTH. BakHEWIINE CTPOUTEIHHBIC
Marepuaibl: KepamMuKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoOiembl 0G€30MacHOrO HCMOIB30BAHUSI CTPOUTEIBHBIX MaTEPHAIOB B
MMOBCEAHEBHOW KU3HU.

Xumuueckuii Ikcnepumenm:

n3y4yeHue oOpas3l0OB HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJISIHOW KHCIIOTHI, NMPOBEJAECHUE KAYECTBEHHBIX pEaKUMi Ha XJIOPUI-HOHBI U
HaOJI0/IeHNE MPU3HAKOB UX MPOTEKAHUS, ONBITHI, OTpaXkarolue (pU3MUeckue U XUMUYECKHUEe CBOICTBA raJIoOT€HOB U MX COEIMHEHHH (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C OOpas3lamMu XJIOpUIOB (TaJOTE€HUIOB), O3HAKOMJIEHHWE C oOpas3lamMud ceppl U €€
COEIMHEHUSIMH  (BO3MOKHO  HCIOJb30BAaHHE BUJEOMAaTepHalioB), HaONIoJeHUWE Ipoliecca OOYrJauMBaHUs caxapa I0J JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHMCIIOTHI, U3y4eHHE XUMUYECKUX CBOICTB pa30aBlIeHHONW CEpHOU KUCIIOTHI, TPOBE/IEHNE KAUECTBEHHON peaKkuu Ha
cyibhaT-uOH M HaOMIOJeHHEe MpH3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOMCTBaMM a3oTa, ¢ocdopa U HUX COEAUHEHUH
(BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEpUaAoOB), oOpazliaMu a30THBIX U (GochopHBIX ynoOpeHHil, MmoyiyueHue, coOupaHue, paclo3HaBaHUE U
M3Yy4YE€HHE CBOMCTB aMMHaka, MpOBEJACHHE KaYeCTBEHHBIX PEaKIMil Ha MOH aMMOHHUS U (ocaT-uOH U H3yYeHHE MPU3HAKOB HUX MPOTEKaHMUS,
B3aUMO/ICHICTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCIOTHI C MeIbl0 (BO3MOKHO HCHOJb30BAaHHE BHUACOMATEpUANIOB), H3y4YEHHE MOJeien
KPUCTAJIMYECKUX PEIIETOK aiMasa, rpadura, QysuiepeHa, 03HaKOMIIEHHE C IPOIECCOM aJICOPOIMHM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIIEM U yCTPOMCTBOM MPOTUBOTA3a, MOJyuYeHUe, COOMpaHue, paclio3HaBaHUe U U3YYE€HHUE CBOWCTB YIIIEKUCIIOro ra3a, MpoBeJeHHE KaueCTBE HHBIX
peakiuii Ha KapOOHAT U CUJIMKAT-WOHBI U U3y4EHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHUEH CHIMKATHOW MPOMBIIIJICHHOCTH,
penieHue YKCIEepUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelne HeMeTaubl U UX COSTUHEHUS».

MeTaJ1bl M X COCIMHEHUS

OOmas xapakTepucTHKa XMMHYECKUX DJIEMEHTOB — METAJVIOB Ha OCHOBAaHHMM MX MOJIOKeHUs B llepumoanyeckoil cuctemMe XUMHUYECKUX
anemenToB /. 1. MenaeneeBa u ctpoeHus atoMoB. CTpoeHHe METAIOB. MeTamnyeckasl CBsi3b M METaJUIMYECKasi KPUCTAIUINYECKAsi PEeIIETKA.
DNEKTPOXUMHUYECKUN Pl HAMpsHKeHUH MeTauioB. Du3nveckre W XUMUYeckue cBoiicTBa MeTawioB. OOmiye crnocoObl MOMY4YEeHHsS METalIoB.
[lonsiTHe 0 KOPpPO3WU METAIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTalnb, YyryH, AIOPATIOMUHHUI, OpoH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[llenounsle Merayuibl: noJjioxxeHue B llepuommyeckoil cucreme xumuueckux sneMeHToB /[[. M. MeHnpaeneeBa, CTpoeHHME HMX aTOMOB,
HaxoXxaeHue B mpupone. Puznyeckue U XMMUYECKHE CBOWCTBa (Ha mpumepe HaTpusi U Kanus). OKCHIbI U TUAPOKCHUIBI HATPUS U Kallus.
[IpuMeHeHne MEI0YHbIX METAJIJIOB U UX COETMHEHUH.

[I{erouHO3EMENBHBIE METAJUIBI MArHUM U KaJIbIMK: moJiokeHue B llepuoanueckoi cucreme xumuueckux sneMeHToB J[. M. Menneneesa,
CTPOECHHME UX aTOMOB, HaxOXJeHUE B mpupoje. OPu3nueckue U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BakHeillllne COeIMHEHMS KalbIUs
(okeun, rupokcu, coan). KECTKoCTh BOJBI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AmoMunuii: nonoxxenue B Ilepuoanueckoit cucreme xumumyeckux snemeHToB [[. WM. MeHneneeBa, crpoeHHe aToma, HaXOXICHUE B
npupojae. Pu3ndeckre U XUMHYECKHE CBOMCTBA amoMUHUsA. AM(POTEpHBIE CBOMCTBA OKCHA U THAPOKCH/IA ATFOMUHUS.



Kenezo: nonoxenue B Ilepuoauueckoil cucreme xumudeckux 3memeHToB [I. M. MeHneneeBa, cTpoeHUME aTtoMa, HaXOKJICHUE B MPUPO/IE.
dusnueckre 1 XMMHUUYECKHE CBOMCTBA xxele3a. OKcubl, rTuApokcuabl U coiu sxenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3laMH METAJUIOB U CIUTABOB, MX (PU3NYECKUMHU CBOMCTBAMH, U3YYCHHE PE3YJIbTAaTOB KOPPO3UU METAIUIOB (BO3MOMXKHO
HCIO0JIb30BAHME BHUAEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCUIA KajbLUsl WU HATpUsl C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), MCCIEI0BAHUE CBOMCTB JKECTKOM BOJBI, IHpoOIlEccCa TOPEHUs JKejae3a B KHUCIOpoAe (BO3MOXKHO HCIOJb30BaHUE
BUICOMATEPUAJIOB), TIPU3HAKOB MTPOTEKAHMsI KAUeCTBEHHBIX PEAKLMil HA MOHBI: MarHus, KaJblMs, ATIOMUHMS, [TUHKA, xkene3a (1) u xenesza (111),
meau (Il), HaGmroneHue M omMcaHue MPOLIECCOB OKpAIIMBaHMs IJIaMEHW HOHAMU HATpHUs, Kalud W Kajiblidsg (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), UCCIIEZJIOBAHNE aM(DOTEPHBIX CBOWCTB T'MAPOKCUIA AIFOMUHMS M THJIPOKCH]IA IMHKA, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a]a4 110
TeMe «BakHelne MeTallyIbl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa n Marepuainbl B MOBCEAHEBHOM KU3HU YelloBeKa. bezonacHoe ucnop30BaHue BEUIECTB U XUMHUECKUX peakuuid B ObITy. IlepBas
MTOMOIIb IPU XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMUYeCcKOe 3arps3HEHHE OKpyXarolied cpeibl (MpeaenbHas AONMycTHMas KoOHIEeHTpauus BemiectB, naiee — IIJIK). Ponp xumuu B
PELICHUH SKOJIOTHUECKUX MPOOIeM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasroB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPUAIBI).

Mesrcnpeomemmnwie ceasu

Peanunzanus MeXnpeaMeTHBIX CBA3€H IpU M3Yy4EeHHH XUMHUH B 9 Kilacce OCYLIECTBISIETCA 4epe3 MCII0JIb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX MIOHATHH, TaK U MOHATHH, ABJIAIOIUXCA CUCTEMHBIMA Ul OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAyYHOTO IUKIIA.

OOmire ecTeCTBEHHO-HAy4YHbIE NOHATUA: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3, CHUHTE3, KiacCH(UKalus, NEepUOJUYHOCTb,
HaOJI0/IeHUEe, SKCIIEPUMEHT, MOJISIMPOBAHKUE, U3MEPEHHE, MO/JIEIIb, SIBIICHHE, TAPHUKOBBIH 3(h(heKT, TEXHOJIOT U, MATEPUAIIbI.

@dusnka: Marepus, aToM, MIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaJMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKHN 3apsn,
IIPOBOJIHUKY, HOJYIPOBOJHUKH, AWNIEKTPUKH, (POTOIIEMEHT, BEILECTBO, TeNO, OObEM, arperarHoe COCTOSIHME BeEILecTBa, ra3, pPacTBOp,
pacTBOPUMOCTb, KPUCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (PU3MUECKUE BEIWYMHBI, €IMHMIIBI U3MEPEHHs, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI,
38351, ComHIIE.

buosorus: ¢orocunTes, apixanue, Ouochepa, IKOCUCTEMA, MUHEPAIbHBIE YIOOPEHUS, MUKPOJIEMEHThI, MaKpPO3JIEMEHThI, TUTATEIbHbIE
BEIIECTBA.

I'eorpadus: atmocgepa, ruapocdepa, MUHEpaIIbl, TOPHBIE OPO/IbI, I10JIE3HBIE HCKOTIAeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS MHNPOI'PAMMBI 11O XUMHUU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEr0 OOpa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOyd4eHHS XMMHH B CIUHCTBE
y4e0HOUW ¥ BOCITUTATEIIEHOUN JEATEIHPHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUCKHMHE COIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBCHHBIMU
LIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBWJIaMU M HOPMaMH IOBEJIEHUS M CIOCOOCTBYIOT NPOIIECCAaM CaMOTIO3HAHUSA, CAMOPA3BUTHUSA U
COIMATM3AIIMN 00 YJarOIINXCA.

JIMYHOCTHBIE PE3YJIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN U
pacIIupeHue OmbITa JAeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1)naTpuoTHYeCKOro BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAyYHOMY HACIIEIUI0, TOHUMAHUS 3HAUYCHUS XUMUYECKON
HayKH{ B ’KH3HHU COBPEMEHHOTO 00IIIEeCTBa, CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(MOPMAIEl 0 TIEPEIOBBIX TOCTHKEHHUSIX H OTKPBITUSX MUPOBOU
¥ OTEYECTBEHHOUW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa 1 00IIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS

MIPEACTABJICHUS O COIMAIBHBIX HOPMaxX M MpaBUJIaX MEKINYHOCTHBIX OTHOIICHWN B KOJUICKTHBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B
0OIIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIEIOBATEILCKOM, TBOPUECKOW U IPYTrUX BHAAX JCSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM
NEeSITEIbHOCTH TIPU BBIIOJIHEHUU Y4EOHBIX, MO3HABATENIbHBIX 3334, BBINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aMMOINOHMMAHHUIO M B3aUMOIIOMOLIM B MpoIecce ATOH yueOHOU AeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHUE U
MTOCTYIIKK CBOMX TOBApUIIEH C NO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN IMOCTYIKOB;

3)IeHHOCTH HAYYHOT'O MO3HAHUS

MHPOBO33PEHUYECKHE MPEJICTABICHUS O BEIIECTBE U XUMUYECKON PEaKLUH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
COCTABJISIOIIME OCHOBY JJIsl MOHUMAaHHUS CYILIHOCTH HAy4YHOU KapTUHBI MHUpPA, MPEACTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOIHOM Cpesloi, O POJIM XUMHUH B TIO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE Ha IIOJyY€HHE HOBBIX 3HAHHMHA MO XHMHUH, HEOOXOIUMbIE Ui OOBSICHEHHS HaOIIOAaeMbIX
MIPOLIECCOB U SIBJICHHM, MMO3HABATEIbHON, MH(POPMAIIMOHHON M YWUTATENbCKOW KYJIbTYpPbl, B TOM YHCIIC€ HAaBBIKOB CaMOCTOSITEJIBHON pabOThI C
y4eOHBIMU TEKCTAMU, CIIPABOYHON TUTEPATypPOl, AOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU WH(OPMAITMOHHBIX TEXHOJIOTU;

UHTEpeC K OOY4YeHMIO U T[O3HAHUIO, JIF0OO3HATENILHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaMO0Opa30BaHUIO, IPOEKTHOH U
HCCIIEIOBATENIbCKON AEITETbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOyUeHUS B AajbHEHIIEeM;

4)(popMupPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHE IEHHOCTU U3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KWU3HU, OCO3HAHUE
MOCJIEJICTBUI U HENPUATHE BPETHBIX MPUBBIUEK (YMOTPEONEHUS alKOTojs, HAPKOTUKOB, KypEHUs), HEOOXOTUMOCTHU COONIOACHHUS MPaBHII
0€30MacHOCTH NP 0OpaIEHNH C XUMHUECKUMHU BEUIECTBAMU B OBITY U pealIbHOM KH3HH;

5)TpynoBOro BoCnuTAHMA:

HMHTEPEC K MPAKTUYECKOMY U3Y4EHHUI0 MPOECCHii U TpyAa pa3IuvHOrO PoJia, YBAXKECHHE K TPYLY U pe3ylbTaTaM TPYAOBOU JESITENLHOCTH, B
TOM 4YHCJI€ HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN 1O XWMHH, OCO3HAHHBIM BBHIOOpP HWHAWBHUYaTbHOW TPAECKTOPUU MPOJOTHKCHUS



oOpa3oBaHusi C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUTHOU
po(hecCHOHATBFHON AEATENIEHOCTH M Pa3BUTHSI HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJaliTUPOBATHCS B MPO(ECCHOHANBHON Cpee;
6)3K0/10rH4ecKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MPUPOIE KaK HICTOYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAaHMUS, IOHUMAHUE IICHHOCTH
3I0POBOTO M 0€30TacHOTO 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3WYCCKOMY U IICHXHYECKOMY 37I0POBBIO, OCO3ZHAHHE
IIEHHOCTH COOJIIOJICHUS TIPAaBHJI OS30TIACHOTO TMOBEICHUS MPU PaboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUSAX, YTPOXKAIOMIUX 3OPOBBIO U KU3HU
JTIOIEH

CIIOCOOHOCTH TNPUMEHATh 3HAHMS, MOJIydaeMble MPU M3YYEHUM XMMHH, JUIS PELIEeHUs 3aJay, CBA3AHHBIX C OKPYXKaIoleld HpPHUPOIHOU
CPEIIOi, /1S TOBBIILIEHUSI YPOBHSI IKOJIOTUYECKON KYJIbTYphl, OCO3HAHUS I100aIbHOTO XapaKTepa SKOJIOIMUECKUX MPoOiIeM U MyTel UX pelieHUs
mocpeaCcTBOM MCETOAOB XUMHUH, ISKOJOTMYCCKOIO0 MBINIJIICHHUA, YMCHHA PYKOBOJCTBOBATLCA UM B HO3HaBaTCJ'IBHOI\/'I, KOMMyHHKaTHBHOﬁ u
COLIMAIBHON ITPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranpeaMeTHBIX PE3yJIbTATOB BBIAEISIOT 3HaUMMBble A1 (OPMUPOBAHUS MHPOBO33PEHUs OOLICHAYYHbIE MOHATHUS (3aKOH,
TEOpHUsl, MPUHIIMII, TUIOTE3a, (aKT, CUCTEMa, MPOLECC, SKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYyYHBIX Y4EOHBIX
mpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHWM M3 3THUX NpeAMETOB (POpMHpOBaTH MPEICTABIEHHWE O LEJIOCTHOM HayyHOM KapTWHE MuUpa, U
YHHUBEpcaJbHbIe yueOHbIe AeicTBUS (T03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), KOTOpbIE 00eceunBaOT (OPMUPOBAHUE TOTOBHOCTH
K CaMOCTOATEIbHOMY IIJIAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOM 1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS

ba3oBble Joruyeckue a1eiicTBUSA:

YMEHHSI UCIIOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOECHUU 3HAHUM: pPAaCKPbIBaTh CMBICT XMMHUYECKUX MOHATUH (BBLACIATh UX
XapaKTepHble MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMU MOHATHSAMH), UCIIOJIb30BATh MOHATHUS JUIsl OOBSICHEHUS OTIENbHBIX (DAaKTOB U
SIBJICHUH, BBIOUPATh OCHOBAHUS M KPUTEPHUM Ul KIACCH(PUKAIUU XUMUYECKUX BELIECTB U XMUMHUYECKHX PEAKIIHi, yCTaHABIMBATh MPUYHUHHO-
CJIEJICTBEHHBIEC CBSA3M MEXKIYy OOBEKTaMU W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXJCHHs (MHIyKTUBHbBIC, JAE€IyKTHBHBIC, MO AaHAJIOTHH), JEaTh
BBIBO/IbI U 3aKJIFOYEHUS;

yMEHHE MPUMEHSATh B TMpoIlecce IO3HAHUS TMOHATUA (MpPeIMETHbIe W METalpeIMETHBIC), CHUMBOJUYECKHE (3HAKOBBIE) MOJEIH,
UCIOJIb3yeMble B XHMHH, MPEOOpa3OBbIBaTh LIMPOKO MPUMEHSEMBbIE B XHMHUU MOJICIbHBIC NPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ
JJIEMEHTA), XUMHYeckas (opMyla M ypaBHEHHE XUMHUYECKOM pPEaKIHH — MPU PEIICHUH Y4eOHO-TIO3HABATENBHBIX 3a/ady, C Y4ETOM 3TUX
MOJENBHBIX MPEACTABICHUI BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3Yy4aeMBIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHUYECKUX pEaKIui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECJCTBEHHBIE CBS3M M MPOTHBOPEUMS] B H3y4aeMbIX Ipolleccax u
SIBJICHUSIX.

ba3zoBble uccienoBarebcKue 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA MO3HAHMS, a TaKKe B KadyecTBE OCHOBBI JUIsl (POPMHUPOBAHUS
TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;



npuoOpeTeHUe OMbITa MO IUIAHWPOBAHHUIO, OPraHU3aIMM M MPOBEACHUIO YYCHHMUYECKHX SKCIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJ0M
mporecca, CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3yabTar, (GOopMyIHpoBaTh 0OOOIICHHS U BBIBOJABI 10 pE3yabTaTaM MpPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOMpATh, AaHAIM3WPOBATh W MHTEPIPETHPOBATH MH(POPMALMIO PA3IMYHBIX BHUIOB U (OPM MPEICTABICHHSA, TOIY4aeMyIO0 W3
pa3HBIX UCTOYHHMKOB (HAYYHO-TIOMYJISIpHAS JIUTEPATypa XUMHUYECKOTO COJIEpYKAHMS, CIPAaBOYHBIE MOCOOMs, pecypchl VMHTepHeTa), KPUTHYECKH
OIICHUBATh MPOTUBOPEYUBYIO U HEJOCTOBEPHYIO NH(OPMALINIO;

yMEHUE TPUMEHSTh PAa3JIMYHbIe METOJIBI U 3aMPOCHl TIPH MOUCKE U 0TOOpe MHGOPMAIIMH U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JIJIs
BBITNIOJIHEHUS] y4EOHBIX W TO3HABATEJbHBIX 3a/lad OINpeAeTEHHOro THIA, MPUOOpPETEeHHE OMbITa B 00JACTH HMCIIOJIb30BAHUS MH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTH, OBJIAJICHHE KYJIbTYpOH aKTUBHOTO MCIIOJIH30BAHUS PA3IMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATH
ONTUMAJIBHYIO (OpMy MpencTaBiIeHHUs] MHPOPMAIMK U WIUTIOCTPUPOBATH pElIaeMble 3a/ladll HECIOKHBIMM CXEMaMH, JuarpamMMaMu, IpYTMMH
dhopmamu rpaduKy ¥ ©X KOMOMHAITUSAMU;

yYMEHHE UCIOJb30BaTh M AaHATU3UPOBaTh B Ipoliecce y4yeOHOM M HCCIIEOBATENbCKON JESITeNTbHOCTH HWHQOPMAIMI0 O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJTLCKOTO X0341iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOTHOM Cpeibl.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiCTBHUSA:

YMEHHS 3a/1aBaTh BOMPOCHI (B X0/ Auaiiora v (WiIu) IUCKYCCHUHU) TIO0 CYIIECTBY OOCYXIaeMOi TeMbl, (POpMYyIUPOBATh CBOM MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPETIOKEHHON 3a1auu;

YMEHHSI MPEACTABIATh MOJyYEHHbIE PE3yIbTaThl MO3HABATENLHOMN IEATEIHHOCTH B YCTHBIX M IMHUCHbMEHHBIX TEKCTaX; JIeNaTh Mpe3eHTAIHI0
PEe3yJbTaTOB BBIIOJIHEHUS XUMUYECKOTO 3KCIIEpUMEHTa (J1abopaTOpHOTO OTMbITa, JJAOOPATOPHON pabOThl MO HCCIETOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);

yMeHHS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENLHOM M MCCIIEA0BATENBCKOM JESITENLHOCTH MIPU PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMM (00CyXaeHUs,, 0OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMbI»,
KOOPIMHAIIMS COBMECTHBIX JIEHCTBUH, OIIpe/ie]IeHHe KPUTEPUEB 10 OLIEHKE KaueCTBa BHINIOJIHEHHON pabOThI U Ipyrue).

PeryasiTuBHble YyHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OINpEAesaTh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH, KOHTPOJIUPOBATH U MPU HEOOXOTUMOCTU
KOPPEKTUPOBaTh CBOIO JEATEIbHOCTh, BBIOMpaTh Haubosiee HPGEKTUBHBIE CMOCOOBI pelIeHUs Y4eOHBIX M IO3HABATENbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABIIATH MIIM KOPPEKTUPOBAThH MPEATOKEHHBIM alrOpUTM JIEHCTBUI MPH BHIIOJHEHUH 3aJJaHUH ¢ Y4ETOM MOITY4ECHUS HOBBIX
3HaHMNA 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIHMSIX, OLEHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yiabTaTa 3asBICHHOW I€NIM, YMEHHE
MCIO0JIb30BATh U aHAJTIM3UPOBATh KOHTEKCTHI, IPeilaraéMble B YCIOBUU 3aJJaHHIA.

MNPEAMETHBIE PE3YJIBTATBI B 7-8 KJIACCE

B cocraBe mpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHIO O0s3aTEIBHOTO COAEPIKaHUs, YCTAHOBJIEHHOTO JaHHOM QenepanbHOi paboueit
MPOrPaMMO¥, BBIJICNSIOT: OCBOECHHBIE OOYUYaIOIMMUCS HAy4dHbIE 3HAHUS, YMEHHSI M CIOCOOBI JEHCTBUM, crenuduueckue i MpeAMETHON
obnactu «XUMHUS», BUIBI EATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUs, €r0 MHTEPIpETaIlluy, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX U HOBBIX CUTYaIIHIX.



K xonmy oOyuyenus B 8 kiacce mpeaMeTHBIE pe3ylabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh C(POPMHUPOBAHHOCTH y OOYUAIOUIUXCS
YMEHUU:
PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX MOHSITHUH: aTOM, MOJIEKYJa, XUMUYECKUM 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(o1THOpO/IHAs ¥ HEOJITHOPOAHASA), BAJICHTHOCTh, OTHOCUTENIbHAs aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0JIs1 XUMUYECKOT0 AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BbEM, OKCHJI, KUCII0Ta, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATENIBHOCTD, CTEIIEHDb
OKHCIICHHsI, XUMUYECKash peakuus, KiacCu(UKaIus peakiuil: peakuy COCIUHEHHS, PEaKIUH Ppa3IoKEHHUs, PEaKIUH 3aMEIICHHs, PEeaKIUuu
oOMeHa, PK30- U PHIOTEPMUYECKHE PEAKIMH, TEIUIOBOM 3 (eKT peakuuu, SApo aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHas opOuTalb, paauyc
aToMa, XUMHUYECKasl CBSI3b, MOJIIpHAs U HEMOJsIpHAasi KOBAJIEHTHAs CBS3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasi JA0JIs BELIECTBa
(TIpoLIeHTHAsI KOHIICHTPAIIKsI) B pACTBOPE;
WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHATH 3T MOHATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPALLCHHUI;
HCI0JIb30BAaTh XUMHUUYECKYIO CHMBOJIUKY JUIsl COCTaBICHUS (JOPMYJI BEIIECTB U yPaBHEHUI XUMUUYECKUX PEAKIIHIA;
OTPEENATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEHb OKHUCIIEHUS JJIEMEHTOB B OHHApPHBIX COETUHEHMSIX,
MIPUHA/VIEKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy COeIMHEHUN 1o (opmynaM, BHJA XUMHUYECKOW CBSI3M (KOBaJIEHTHas W HOHHAas) B
HEOPraHUYECKUX COEAMHEHUSIX;
packpbiBath cmblca Ilepmomnueckoro 3akona J[. M. MenneneeBa: NeMOHCTpUPOBAaTh NOHUMAaHUE IEPUOJMYECKON 3aBHUCHMOCTH CBOMCTB
XMUMHMYECKUX DIIEMEHTOB OT MX MosiokeHus B [lepuoanueckoil cucteme, 3aKOHOB COXpAaHEHUS! Macchl BEILECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHHsI, 3aKOHa ABOTajipo;
OTHCHIBATh U XapaKTepu3oBaTh Tabanunyo ¢popmy llepnoanueckoil CUCTEMbl XUMHUUECKUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS «TJ1aBHAs MOJArpyIa
(A-rpynma)» u «mo6ounast noarpynmna (b-rpynma)», maneie u 60JbIIHE TEPHOBI, COOTHOCUTh 0003HAYCHHS, KOTOPhIE MMEIOTCS B TaOJIHIIE
«Ilepnonuueckas cucremMa xumuueckux snemeHToB J[. M. MeHneneeBa» C UYMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHX
3JIEMEHTOB (COCTaB U 3apA] spa, 00Ilee YUCIIO AMEKTPOHOB U paclpeiesIeHHe UX M0 JIEKTPOHHBIM CIIOSIM);
KJIACCU(UIIMPOBATH XUMHUYECKUE AJIEMEHTHI, HEOPraHMYeCKHUEe BEIEeCTBA, XUMUYECKHE peakluu (M0 YUCIY M COCTaBY YYaCTBYIOUIUX B peaklUu
BEILIECTB, 110 TEIIOBOMY 3P eKTY);
XapaKTepu30BaTh (OMUCHIBATh) O0IME XUMUUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, OJITBEPK/Iasi OMHUCAHUE TPUMEpPAMHU MOJIEKYIIIPHBIX
ypaBHEHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHIA;
MIPOTrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTU OT UX KAaY€CTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHMUS XUMHUYECKHX MpPEBpAIICHU B
Pa3IMYHBIX YCIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MaccChl BEI[ECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JeMEHTa Mo (popmyle COeAMHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJUTD PACYETHI IO YPABHEHNUIO XMMUYECKON PEAKIINH;
IIPUMEHATH OCHOBHBIE ONEPAIIMH MBICIUTENILHON JAEATENbHOCTH — aHAINU3 U CUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMaTH3aluIo, KiIacCu(pUKaIHIO,
BBISIBJICHHE NPUYMHHO-CIIEICTBEHHBIX CBS3€M — I M3Y4YEHHs] CBOMCTB BELIECTB M XMMMUYECKHUX DPEAKIMM, €CTECTBEHHO-HAY4YHbBIE METOJbI
MO3HAaHUS — HAOJI0IEHUE, U3MEPEHNE, MOIETTMPOBAHUE, SKCIIEPUMEHT (peasIbHbId U MBICIICHHBIH);
ClIeZIOBaTh MpPaBUJIAM I0JIb30BAHUSI XUMHUUECKOHM MOCynoi u 1abopaTopHbIM 000pYIOBaHHEM, a TaKKe MpaBuiiaM OOpallleHHs C BElIeCTBaMHU B
COOTBETCTBUHU C MHCTPYKIMSMHU 1O BBINOJHEHHIO JTA0OPATOPHBIX XMMHUYECKHX OMNBITOB MO MOJYYEHHUIO M COOMPAHHUIO ra3000pa3HbIX BEIIECTB



(BoOpO/Ia M KHCIIOPOJia), MPUTOTOBIICHUIO PACTBOPOB C ONMPEACIEHHON MACCOBOM JI0JIe PaCTBOPEHHOIO BEIIECTBA, MIAHUPOBATH U MPOBOJIUTH
XUMHYECKUE IKCIIEPUMEHTHI TI0 PACTIO3HABAHHUIO PACTBOPOB IIENOYCH U KHCIOT C MMOMOIILI0 HHIUKATOPOB (JakMyc, heHondranenH, MeTUIOpaHK

u Apyrue).

NPEAMETHBIE PE3YJIBTATHBI B 9 KJIACCE

B cocraBe mnpeameTHBIX pPe3yabTATOB IO OCBOCHHUIO O0S3aTENLHOTO COJACpKAHUS, YCTAaHOBIIEHHOTO JaHHOW (QenepanbHOl paboueii
MIPOrpaMMOH, BBIAETSIOT: OCBOEHHbIE 00YYaloIMMUCA Hay4HbIE 3HAHMS, YMEHHUS U CIOCOObI JeMCTBUM, cnienuduueckue JUisl MpeIMeTHOM
oOjacTu ((XI/IMI/ISI», BU/bI ACATCIIBHOCTH I10 IMOJTYUYCHUIO HOBOT'O 3HAHUA, €TI0 MHTCPIIPETAINH, npeo6pazoBaHmo N IPUMCHCHUIO B Pa3JIMYHBIX
y‘-Ie6HI)IX M HOBEBIX CUTyallUsX.

K xonmy oOydenust B 9 kJjacce mpeaMETHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH y OOYUAIOIIMXCS
YMEHUN:

PacKpbIBAaTh CMBICI OCHOBHBIX XUMUYECKUX TOHATHN: XUMUYECKUHA DJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHUOH, ITPOCTOE BEIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTh, CTEMIEHb OKUCIICHHS, XUMHUYECKasi pEaKIlusl, XAMUYECKast CBS3b, TEIIOBOM
ahdexT peakuuu, MOJIb, MOJSPHBIA O00BEM, PACTBOP, AMEKTPOJUTHI, HEIIEKTPOJIHMTHI, IICKTPOJUTHUYCCKAS IUCCOIUAINS, PEaKINU
MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, 0OpaTUMbBIE M HEOOpaTHMbIC PEAKITUH, OKHCIHUTEIHLHO-BOCCTAHOBUTEIbHBIC
peaKIfy, OKUCITUTENh, BOCCTAHOBUTEh, OKUCIICHHE W BOCCTAHOBJICHUE, aJUIOTPOTHS, aM(POTEpHOCTh, XUMHYECKas CBS3b (KOBaJCHTHAS,
WOHHAs, METAJUTMYECKas), KpPUCTAJUIMYECKass pEemI€éTKa, KOPPO3Ws METAJIOB, CILIaBbl, CKOPOCTh XHMHUYECKOW pEaKIMH, IMpeaeibHO
nonyctumas konueHTpanus [1JIK Bemectna;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHATHH W TPUMEHSATH OSTH TMOHATHSA TPU OIKMCAHUM BEIIECTB W UX
MpEeBpAIlCHU;

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTABJICHHS (DOPMYJT BEIIECTB U YPAaBHEHUM XUMUYECKHUX PEAKITUN;

OTPENICIATh BAJICHTHOCTh U CTEICHb OKUCJICHUS XUMHUYECKHUX AJIEMEHTOB B COCIUHEHHUSAX Pa3MYHOIO COCTaBa, NMPHHAIC)KHOCTH
BEIIECTB K OMPECIIEHHOMY KJIacCy COEAMHEHUN Mo ¢opmyrnaMm, BUA XUMUYECKOW CBA3M (KOBaJCHTHAs, MOHHAS, METAJNIMYEcKas) B
HEOPraHUYECKUX COCJAMHEHHUAX, 3aps] HOHA 1O XUMUYECKOW (opMyne, XapakTep Cpeabl B BOAHBIX PACTBOpPaX HEOPraHUYECKHX
COCIMHCHUH, TUIT KPUCTALTUYSCKON PEMIETKH KOHKPETHOTO BEIICCTBA;

packpbiBath cMbica [lepuognueckoro 3akona JI. 1. MenneneeBa u JeMOHCTPUPOBATH €r0 NOHUMAHUE: OMUCHIBATh U XapaKTEPU30BAThH
tabnuunyto (opmy Ilepromudeckoil cucTeMbl XHMHYECKHX DJIEMEHTOB: pa3lnyaTh MOHSATHS «TJaBHas moArpynmna (A-rpymnma)» u
«mmoboyHas noarpymnmna (b-rpymma)», maneie U OONbIIME MEPHOIbI, COOTHOCUTH 0003HAYEHHS, KOTOPhIE MMEIOTCS B MEPUOAUYECKOM
TabnuIie, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHHUS aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB U 3apsj siapa, oOIee Ynucio AIEKTPOHOB
U pacrpeeNieHue X Mo dIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB DJIEMEHTOB M X COCIMHEHUN
B MpeJenax MajblX NEPUOIOB U TJIABHBIX MOJArPYII C YYETOM CTPOEHHUS UX aTOMOB;



KJIaccu(puIMpOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYEeCKUE BEIIEeCTBA, XMMUYECKHE PEaKUuu (110 YUCIYy U COCTaBY YYacTBYIOIIMX B
peaKIMy BEIECTB, M0 TeIIOBOMY 3P EKTy, 0 U3MEHEHHIO CTENCHEN OKUCICHUS XUMUYECKUX AIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME U CIICHU(PHYECKIE XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOTBEPXK/Iasi ONMCaHHUE
MIpUMEpPaMU MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

COCTaBJIATh YPABHEHUS JJICKTPOJIUTUYECKON IUCCOLMALMU KUCIOT, IIEJI0YEeH U COJIEH, MOJHbIE U COKpAIlCHHbIC YPAaBHEHUS PEaKLHUU
MOHHOIO OOMEHA, ypaBHEHUS peaklui, MOATBEPXKIAIOIIHUX CYLIIECTBOBAHHME T'€HETUYECKON CBSA3M MEXKIYy BEIECTBAMU pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CyHTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI OCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OanaHca ATUX PeaKInii;
MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH IPOTEKaHMUsS XUMHYECKUX NpPEBpalleHUd B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTEJIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JOJIF0 XMMHUYECKOTO 3JIeMEHTa 1o (opmyie
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKIiy;

coOnrofaTh MpaBHJia MOJIb30BAaHMSI XMMHUYECKOM MOCyloM U J1abopaTOpHBIM O0OpYyJOBaHHMEM, a TakKXe MpaBujia oOpallleHus C
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKLIMSIMH IO BBINIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJIYYEHHUIO U COOUPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

IIPOBOJIUTH PEAKIUH, OITBEPHKAAIOLINE KAYECTBEHHBIH COCTaB PAa3JIMYHBIX BELIECTB: PACHO3HABATh ONBITHBIM ITyTEM XJIOPHI-, OpOMUA-
, uomuna-, kapOoHar-, ¢ocdar-, cUaMKar-, cyiabpar-, TUAPOKCUI-HOHBI, KAaTHOHbl aMMOHMsS M HOHBl HM3Yy4YEHHBIX METaJlIOB,
IIPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPAIMM MBICIMTEIBHOW JEATEeIbHOCTH — aHAJIW3 M CHUHTE3, CPaBHEHHE, 000OILIEHME, CHUCTEMAaTH3alUIo,
BBISIBJICHUE NPUYMHHO-CIIEJCTBEHHBIX CBSI3€H — U1 M3Yy4eHHs] CBOWCTB BEIIECTB M XMMHYECKUX PEAKIMH, €CTeCTBEHHO-Hay4HbIE
METO/Ibl IIO3HAHUS — HAOMI0ICHUE, U3MEPEHHE, MOJEITUPOBAaHHE, SKCIIEPUMEHT (PEeaIbHbII U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ne

HauMeHoBaHHe
pa3zaesioB (Tem)

KoaunuecTtBo
JacoB MO
nporpamMmme

B TOM 4nciie Ha IpoBeeHUEe

IIpakTHYecKkux
padot

KoHTpoabHbIX
padot

BocnurareabHbIH MOTEHIIAAJ

7 Knacc

XuMuUd B UEHTPE
€CTECTBO3HAHUS

11

- PacKpbITHE 3HAYEHUSI TPYAOB YUEHBIX-XUMHKOB,
M3YYalolUX 3aKOHbI HAYKH XUMUHU;

-(popMUpOBaHUE HABBIKOB YU€OHOTO TPY/a,;
PacKpbITHE BaXKHOCTH XUMUYECKHX 3HaHUU B OBITY, B
OyyIe >K13Hu;

- opmMHupoBaHE UyBCTBA FTOPJOCTHU 32 CBOIO CTPaHy U
CBOUMX BEJIMKHUX COOTEYECTBEHHHUKOB;

-BOCIIUTAaHUE OEPEKHOT0 OTHOIIECHUS K IPUPOJIE U €€
COCTaBJISIFOILUX.

MaremMaTika B XUMHUHU

-bopMHpOBAHWE JIMYHOTO BHJICHUS MPOOJIEMBI TIpH
BBITIOJTHCHH Y 3aJIaHUM;

-popMUpOBaHHE MHUPOBOCHPUATUS U MHPOBO33PEHUS
yUalluXxcs Ha OCHOBE pAa3BUTUS IO3HABATEIbHBIX
BO3MOYKHOCTEH JIMYHOCTH;

-popMupoBaHUE MPEACTABICHUNH O Pa3BUTUU HAYKU
XUMHH M XUMHUYECKHX Hpou3BoJCTB B Poccum, 006 ux
pOJIM ¥ 3HAUYEHUU B )KM3HU 00I11eCTBA U TOCYAApPCTBA.

SIBneHus,
MPOUCXOASAIIUE C
BEIeCTBAMU

11

-(opMHpOBaHUE HABBIKOB YUEOHOTO TPYAA;

- (hpopMupoBaHue MpeACTaBICHUN O Pa3BUTUU HAYKU
XMMHUHU ¥ XUMHUYECKUX Mpou3BoJCTB B Poccnu, 06 ux
POJIM 1 3HAYEHUH B KHU3HU OOIIECTBA U FOCYIAPCTBa;
-BOCIIUTAHUE 3CTETUYECKOIO BOCHPUATUS IPEIMETOB U
ABJICHUN OKPYXKAlOIIEro MHUpPA, B IPOLECCE DPAa3BUTHUSA
crocoOHOCTEH MOAPOCTKOB BUIETh U LIEHUTH MPEKPacHOe
B IIPUpPOJIE, OBITY, TPYZE, HAyKE U TBOPUYECTBE JIIOJICH;
-IPHOOpETeHNE DIIEMEHTAPHbIX THTHEHUYECKUX 3HAHUU




MMUTAHUSA,

10 PEKUMY KHU3HCOACATCIIBHOCTH,

TpaMOTHOCTH,
3200 IEBaHUNA

PaLMOHAIBHOTO
CaHUTAPHO-3IHIEMHUOJIOTUYECKON

CHOCOO0B IMEPBUYHOM NPO(UIAKTUKI

Pacckasel mo xumun 3

- PacKpbITUE 3HAYEHUSI TPYAOB YUEHBIX-XUMUKOB,
M3Y4alolUX 3aKOHbl HAYKH XUMUHU;

- opMHUpOBaHUE HABBIKOB yUYEOHOIO TPYAA;

- PacKpbITHE Ba)KHOCTH XUMUYECKUX 3HaHUH B OBITY, B
Oynayuiei )Ku3Hu;

- (hpopMupoBaHME YyBCTBAa FOPAOCTH 3a CBOIO CTPaHy U
CBOMX BEJIMKHUX COOTEYECTBEHHHUKOB.

HUroro

34

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3aeioB 1 Komriectno tacon JaekTpoHHble (HUGpoBHIE)
n/m | TeM NporpamMmabl Bcero KoHTpoabneie IlpaxTHaeckHe oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Pasnen 1.1lepBoHayasibHble XMMUYECKHE MOHATHS
XuMusi — BayKkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bu6moreka [IOK
MPAKTUYECKOM JEATEIILHOCTH https://m.edsoo.ru/7f41837c
yesroBeKa
12 BemectBa 1 XUMHYECKHE 15 1 bubmuoreka [JOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2.BaxHeiine npeacTaBUTEIH HEOPraHMYECKHX BEIECTB
21 Bosayx. Kucnopon. Ilonsarue 5 1 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
2.2 Bonopon. Ilonsitue o kuciorax 8 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 00 5 1 1 bubnuoreka [IOK

OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcCHI 11 1 1 bu6mmoreka [IOK

HEOPraHWYeCKUX COCJAMHCHUI https://m.edsoo0.ru/7f41837c
Wroro mo pazueny 30

Paznea 3.I1lepnoauyeckuii 3axoH u [lepuonnueckas

XumMuueckasi cBs3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE PC€aKIuun

cucreMa xumudeckux iemeHToB [I. U. MenneneeBa. CTpoeHue aToMoB.

[Tepuonnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bubnuoreka [IOK
' XUMUYecKux 3aementos J1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aTroma
XuMUYecKas CBS3b.
bu6moreka [IOK
3.2 | Oxucmarem:no- 1 211 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIBHBIE PEAKIUN
bu6mmoreka [IOK
Hroro o paszery 18 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4/5 6
[TPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHUE
9 KIIACC
KosmnuecTBo 4acoB JJ1eKTPOHHbIE
Ne HaumeHoBaHnue pa3ienoB u TeM (uudpoBbIe)
n/n MPOrpamMMblI Bcero Kontpoabnbie | Ipakruieckue o0pa3oBaTeIbHbIE
padoThI padoThI pecypeb
Pa3zpgen 1.BemecTtBo M XUMHYECKHE PeaAKIIH
11 [ToBTOpeHue u yroyOiieHne 3HaHU OCHOBHBIX 5 1 bubmmorexa LJOK
' pasjesnioB Kypca 8 kiacca https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

OCHOBHEIE 3aKOHOMEPHOCTU XUMUUCCKUX

bubaunoreka LIOK

12 peaknuit 4 https://m.eds00.ru/7f41a636
13 DNEKTPOTUTHYECKAS TUCCOITUALINS. 8 bubmuoreka IJOK
XHMMHYECKUE PEaKIUK B paCTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazaeny 17
Paznen 2.HemeTa/ls1bl M HX COEIMHEHMSI
21 OO1ast XapakTepUCTHKA XUMHUUECKUX 4 bubnuoreka IJOK
aneMeHToB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
22 | oememon VIApymm. Copan et 6 buGmorexa LIOK
JUR— https://m.edso00.ru/7f41a636
23 | mememon W Acrpymmn Aser. Goubop s 7 Bumtotera LIOK
COCITIHCHS ’ https://m.eds00.ru/7f41a636
24 | emerron N acrpymes Yenepon n spews 9 Bumorexa LIOK
1 X COCIHHCHHS https://m.edso00.ru/7f41a636
Hroro mo pasneny 26
Pa3zgen 3.MeTajibl M HX COeMHEHUSA
. bubmmoreka [IOK
3.1 Obmpe CBOHCTEA METAIIOR 4 https:// m.edscl)lo.ru/7f41a636
3.2 BakHeiiine MeTasibl B UX COSAMHEHUS 18 Egg;%ﬁf&é{lorﬁﬂ 412636
Utoro no pazueny 22
Paznen 4. Xumus U okpyxawuias cpena
4.1 BermmectBa u MaTepuabl B )KU3HU YEIOBEKA 3 bubmmorexa LIOK
https://m.edso00.ru/7f41a636
HWroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

7 KIIACC

Ne | JlaTa HaumeHnoBaHue pa3iaesia U TEMbI YPOKa DJieKTpoHHBbIE pecypebl | [lomamnee  3agaHue

n/n/ | nposen

n eHusl

ypoka
Tema Nel. Xumusi B enrpe ecrectso3Hanus (11 yacos)

1 2.09 | XuMus KaK 4acTh J.Komneknus pa3HbIX IPEAMETOB HJIH ttps://resh.edu.ru/ sub- 81
€CTECTBO3HAHUSI. (poTorpaduii mpeIMETOB U3 ATIOMHHHUS ject/lesson/ 1521 /start/
[Ipeamer xumMun JUTS. WJUTFOCTPAITUH UJIeH «CBOWCTBA —

MIPUMECHCHHE)

2 9.09 | HaGmoaenwue u J.Yuebnoe o6opyaoBanue, https://www.yaklass.ru/ §2, IOArOTOBKA K
OKCIEPUMEHT KaK METOIbI HCIOJB3yeMOe Ha YpoKax (DU3HKH, p/himija/89-klass/metody- | mpakTuueckoii pabore Ne 1
H3YUYEHHS €CTCCTBO3HAHUS U | OMOJIOTHH, Teorpapru U XUMHH. issledovaniia-v-khimii- (c.14)
XUMHUHA J9. Hayunoe HaOIIOAEHUE U €T0 232923/metody-

onucanue. M3ydenne crpoeHuns miaMmenn | nNauchnogo-poznaniia-
Khimicheskii-eksperiment-
232924

3 16.09 | ITpakTuyeckas padora Ne 1 [Toarororka k
«3HAKOMCTBO C npakThueckou padore Ne 2
J1a00paTOPHBIM
000pyIOBaHHUEM.
[IpaBuna TexHuKn
0€30IaCHOCTH

4 23.09 | [IpakTuueckas padborta Ne 2 Hapucosare 3Haku,
«Habmonenue 3a ropsieit ob6o3Havaromue npasmwia Th
CBEUYOH. YCTPOUCTBO U IIPU BBINIOJIHEHUH
paboTa CIUPTOBKI XAUMUYECKUX OIBITOB

30.09 | MonenupoBanue JL.JIozuueckoe nocmpoenue mooenu 83
5 HeBUOUMO20 0ObeKkma.



https://www.yaklass.ru/%20p/himija/89-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924
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M. T'eorpaduueckue moaenu (rioodyc,
kapra). buosornueckue Moenu
(MyJsKM OpraHoB U CUCTEM OpPTraHoOB
PacTeHM, ’KUBOTHBIX U YEJIOBEKA).

6 7.10 | XuMu4ecKue 3HaKU U M. HlapocTepKHEBBIE MOJICITH BOIBI, https://resh.edu.ru 84. 10 «M3rotoBienue
bopmysibl YIJIEKHUCIIOTO U CEPHUCTOTO T'a30B, /subject/lesson/ 1487/start/ | momesei MOJICKYIT BEIICCTB
MeTaHa. https://resh.edu.ru/subject/l | u3 mnacTuaHay. BbyuuTh
esson/1486/start CHUMBOJIBI M Ha3BaHUS
HIIEMEHTOB
7 14.10 | Xumus u pusuka JI.O0pasibl TBEPBIX BEIIECTB https://resh.edu.ru/ sub- 85. 10: «/Iuddysus caxapa
KPUCTAJUTHIECKOTO cTpoeHust. Moaenu ject/lesson/ 1486/start/ B Bojiew, «Juddysus
KPUCTAUTHYECKUX PELICTOK. nepMaHTraHaTa Kajius B
J3J.PactipocTpanenue 3anaxa KEJTATUHE
OJICKOJIOHA, JTyXOB HMJIM JIE30/I0paHTa
(mpontecc muddyzumn).
8 21.10 | ArperatHble COCTOSIHUS . Boza B Tpex arperaTHbIX COCTOSTHUSX. 86, Ne 8 c. 41
BEIllECTBA TBepable BelecTBa. [ToaroToBka KpaTKux
COOOIIEHN 0 MUHEPAJIaX.
9 28.10 | Xumus u reorpadus J.Konnekuust MuHepanoB (J1a3ypur, 87. Haiitu B ckasax IT. 1.
KOPYH/I, XaJIbKOITUPUT, (DIFOOPHT, TAJHUT). baxoBa «ManaxuTtoBast
Kounekiust TOpHBIX TOPO.T mKaryinka» u «KameHHBbIH
(rpaHuT, pa3auyHbie GOPMBI KATBIUTA — I[BETOK» OITUCAHHE
Mell, Mpamop, U3BecTHsIK). Koyuiekmus MUHEPAIOB
TOPIOYUX UCKOIIaeMbIX (HE(PTh,
KaMEHHBIH YToJib, CIaHIbI, TOP)).
JI.3yueHue rpanuTa ¢ HoMOIIbIO
YBEIUYUTEIILHOTO CTEKIIA
10 11.11 | Xumus u Guonorus JD.CrnuproBas 3KCTpakuus xJopodusia 88. 10 «B3aumoeiicTBrE

U3 3€JICHBIX JINCTHEB PACTEHUI.
KavecTBenHast peakiyst Ha O6€JOK.

JI. Onpenenenue conepkanus BOJbI B
pactenun. OO6HapyxeHue 3(PUPHBIX
Maces B aneabCUHOBON KOpKe.

aCKOpOMHOBOM KHUCJIOTHI C
HosoM (ompeneneHue
BuTtaMuHa C B pa3IMuHBIX
COKax)»



https://resh.edu.ru/subject/lesson/1486/start
https://resh.edu.ru/subject/lesson/1486/start
https://resh.edu.ru/%20subject/lesson/%201486/start/
https://resh.edu.ru/%20subject/lesson/%201486/start/

O6HapyxeHue Macjaa B CEMEHax
IIOJICOJTHEYHHKA U TPEIKOTO Opexa.
O6HapyxeHue Kpaxmaia B IIIICHUYHON
MYKE.

. Tabnuua «KuBoTHas u pacTuTeNbHas
KIIETKI»

11 | 18.11 | KauecTBeHHbIE pEAKIHH B JD. KauecTBeHHas peakius Ha https://resh.edu.ru 89. 10 «O6HapyxeHue
XUMHUHU kuciopoa. KauectBeHHas peakius Ha [subject/lesson/ 1485/start/ | kpaxmaina B IpoayKTax
YTJIEKUCITBIN Ta3 MIUTaHUSD)
JI. IIpoyBaHue BBIJIBIXa€MOTO BO3yXa
4yepe3 U3BECTKOBYIO Boiy. OOHaApyKeHHE
M3BECTKOBOM BOJIBI CPEIH PA3TMIHBIX
BEIIIECTB.
Tema Ne2, Marematuka B xumuu (9 yacon)
1 25.1 Otrocurenbhbie atoMHas | M. [llkana o0bexToB (3aMoKk — yenoBek, | https://www.yaklass.ru/p/h | 810
(12) MOJIEKY/ISIPHAS MaCChI YEJI0BEK — S0JI0KO, TOJ0KO — imija/89-
I'yCeHHMIIa, TyceHuIa — ameba, ameba — | Klass/pervonachalnye-
oenok, 6enok — JJHK, JTHK — Khimicheskie-poniatiia-i-
MOJIEKYJIa BObI, MOJIEKYJIa BOJIBI — teoreticheskie-
aTOM BOJIOPO/Ia) predstavleniia-
15840/khimicheskie-
formuly-199545
2 2.12 MaccoBas 10J1s 3JIEMEHTA B https://www.yaklass.ru/p/h | §11, Ne 4,5
(13) CIIO’KHOM BEIIECTBE imija/89- c. 65
klass/pervonachalnye-
khimicheskie-poniatiia-i-
teoreticheskie-
predstavleniia-
15840/khimicheskie-
formuly-199545
3 9.12 Uucrele BemectBa u cmecu | J. Komnekius pa3nudHbIX BUIOB https://resh.edu.ru/subject/l | §12, uzyuenue
(14) Mpamopa ¥ U3IeNui (M1 WnTrocTpanuii | esson/1522/main/ cocTaBa KyJIMHapHbIX

u3zenuii) u3 Hero. CMech pe4HoOro u

cMecel M0 dTUKETKaM
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https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
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https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
https://www.yaklass.ru/p/himija/89-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/khimicheskie-formuly-199545
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caxapHOTO IecKa.

Komnexus HedTH 1 HEPTEPOTYKTOB.
Komnexmus ObITOBBIX cMecei
(xynmuHapHbIX cMecelt, CMC, mammyneH,
HAITUTKOB H JIp.)

16.12 | OObemHas 10715 ra3a B . qnarpamMma coctaBa aTMOC(HEPHOTO https://www.yaklass.ru/p/h | §13, cocraBneHue

4 cMecu BO31yxa. J[narpamMmma cocraBa imija/89-klass/raschetnye- | amarpamm: coctaB

(15) IPUPOHOTO ra3a zadachi-po-khimii- BJIIXaeMOTO U
14608/vychislenie- BBIJIBIXaeMOT0 BO3TyXa
massovoi-doli-
veshchestva-v-rastvore-
228938

5 23.12 | MaccoBas oIS BEIIECTBA B https://www.yaklass.ru/p/h | 814, noaroroska

(16) pacTBop imija/89-klass/raschetnye- | k mpakTHuecKoi
zadachi-po-khimii- pabote Ne 3 ¢. 77
14608/vychislenie-
massovoi-doli-
veshchestva-v-rastvore-
228938

6 30.12 | IlpakTtuueckas paborta Ne 3 PacueTnsbie 3amaum ¢

a7 [TpuroToBieHre pacTBoOpa ¢ UCIIOJIb30BAHUEM MOHSTHS

3aJJaHHOM MacCOBOM JoJyIei «MaccoBast
PacTBOPEHHOTO BEIECTBA JOJISI

7 13.01 | MaccoBas 10 mpuUMeceit . Komreknus «MuHEpassl U TOpHbIE https://www.yaklass.ru/p/h | 8§15, 1O

(18) HIOPOIBI». imija/89-klass/raschetnye- | uzy4enue cocraBa
zadachi-po-khimii- HEKOTOPBIX
14608/vychisleniia-po- OBITOBBIX U
uravneniiam-reaktcii-esli- | ¢apmarieBTHYECKIX
iskhodnoe-veshchestvo- npenaparoB 10 STHUKETKaM
soderzhi_-212590

8 20.01 | Obobuaroriee MOBTOPEHNE IToaroroBka K KOHTPOJIBHOU

(19) 1o TemMe « MaremaTHka B pabote No 1
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https://www.yaklass.ru/p/himija/89-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590
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XUMHUN»

no treMe «MartemMaTuka B
XUMUAI)

9 |27.01 | KontpomnsHas padota Ne 1
(20) mo Teme «MaremaTuka B
XUMHID)
Tema Ne 3. SIBnenusi, npoucxoasinue ¢ Bemecrsamu (11 yacon)
1 3.02. | P3aencHue cmeceit. HD. Ilpoceusanue cmecu myku u https://www.yaklass.ru/p/h | 816, (c. 83—85). 10
(21) CriocoObl pa3encHus caxapHoz2o necka. Pazoenenue cmecu imija/89- «PazneneHue cMecu Cyxoro
cMmeceit NOPOUIKA Cepbl U HCELE3HbIX ONUTOK. klass/pervonachalnye- MOJIOKA U PEYHOTO TTECKay.
Paznenenme cMecu mopourka cepsl U Khimicheskie-poniatiia-i- | [Ipaktuueckas padota Ne 4
niecka. Paznenenue cMecu BOIbI U teoreticheskie- «BsIpamniuBanue
PaCTUTENBHOTO Macia ¢ MOMOIIBI0 predstavleniia- KPHCTAJUIOB COJIH»
JETTUTETFHO BOPOHKH. 15840/razdelenie-smesei- | (momanrHuii OMBIT)
Lenrpudyruposanue. metody-ochistki-
veshchestv-179819

2 10.02 | ®unprpoBanue JD. @Qurbmposanue. Paznenenue cmecu | smesei-metody-ochistki- 816 c. 86—87, 10

(22) BOJIbI M PEYHOTO ITECKa. veshchestv-179819 1.M3rotoBrieHne MapacBoi
. @unbtp [loTTa. Boponka Broxuepa. MOBSI3KM KaK Cpe/ICTBa
VYcraHoBKa 1715t GUITBTPOBAHUS 0T UHIUBHUIyaIbHOW 3aIUThI B
BaKyyMoM. PecriupatopHsie Macku u MEePUO/I SMHUICMUH FPHUIITIA.
MapJieBbIC TIOBSI3KH. 2.0TcranBaHue B3BECH
JL.U320moenenue 0bviuno20 u MOPOIIKA JJIsl YUCTKH
CKA04amo2o Guibmpos u3 HOCY/IbI U €€ JIeKaHTAIHUSI.
Gurbmposanbrol 6ymazu unu [ToaroroBKa A0KJIa/0B:
bymaxchoul cargemxu. «Mcropusi BOSHUKHOBEHHUS

npotuBorazay, «H. JI.
3eJIMHCKUI»
3 17.02 | AncopOrus 816 c. 87— 89,
(23) NO. «Ancopbuus

aAKTUBHUPOBAHHBIM YTJIEM
KpacsIUX BEUIECTB MEINCU-
KOJIb», «AnicopOrnus
KYKYPY3HBIMH MaJIOUYKaMH
MapoB Maxy4nux
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BCIICCTB»

24.02 | JuCTHILISAIMS, I J2. IonyueHnne AUCTUIUTMPOBAHHOU https://www.yaklass.ru/p/h | 817, 10
4 NeperoHKa BOJIBbI C IOMOIIBIO J1a00PATOPHOIA imi- «OuncTKa BOIBI»
(24) YCTaHOBKH JUISI IEPETOHKH JKUIKOCTEH. ja/89Klass/pervonachalnye
Paznenenne cMecu nepMaHraHara u khimicheskie-poniatiia-i-
JMXpOMaTa Kajus CriocoooM teoreticheskie-
KPUCTAJUTU3AIHH. predstavleniia-15840
. Komrexknus «Hedts n [razdelenie-smesei-
HEPTEPOTYKTHD». metody-ochistki-
Karanusarop. veshchestv-179819
5 3.03 | IIpakTuueckas padborta Ned [ToaroroBka k
(25) «BrIpammBanne npakTU4Ieckoit padorte Ne 5
KPHCTAJUIOB COJTH» «OuncTKa MOBapeHHOH
(mOMaITHU SKCTIEPUMEHT). com» (c. 96)
OO6cyxeHne pe3yabTaToB
pakTHieckoi padboTsl Ne 4
6 10.03 | ITpakTuyeckas padota No5 [TpakTrueckas padota Ne 6
(26) «OurCcTKa TOBAPCHHOM «M3yuenue mporecca
COJIH» KOPPO3HH KeJe3a»
7 17.03 | XuMuueckue peakiiu. . YcTpOo#iCTBO KMCIIOTHOTO 818. 10 «M3rotoBiicHue
(27) VYcnoBus MPOTEKaHUS U OTHETYIIUTEIIS. CaMOJIeIILHOTO
npekpaieHus xumuueckux | 9. «Bynkan Ha croiey. OTHETYIITUTEIIS

peakuui

B3anmopeiicTBre KeIe3HBIX OMUIOK U
HOPOILIKA CEPHI TPH HArPEBAHHH.
[Monmyuenue yriekucioro rasa
B3aUMOJICHCTBHEM MPaMopa ¢ KHUCIOTOH
¥ 00HApyXEHHUE €ro C IOMOIIBIO
U3BECTKOBOH BoAbl. KaTamuruueckoe
pasioKeHue MepoKcuaa

BOJIOpO/Ia (KaTaiau3aTop — JAUOKCH]L
mapranna (1V). @epmenmamusnoe
PpasnodiceHue nepokcUoa 8000pooa ¢
NOMOWBIO KAMAA3b.
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8 24.03 | Ilpu3Haku XUMHUYECKUX HD. Ilonyuenue ocaoka euopokcuoa https://resh.edu.ru 819, 10
(28) peakmuii meou (11) /subject/lesson/ 1485/start/ | «IIpuroToBiacHue
peakyueti 0oMeHa. https://resh.edu.ru/subject/l | mumonama»
Bosronka ioja. Beijenenue raza u3 esson/1519/start/
pacTBopa.
JI. Bzaumooeiicmeue ykcycHot Kuciomol
¢ NUMbEBO CO001 (2UOPOKAPOOHAMOM
Hampus). Yoanenue nsimen om pacmeopa
rooa.
9 7.04 | IIpakTuueckas padota Ne6 [ToaroToBUTH
(29) «M3yuenune JOKJIA/bI K KOH(EpEeHITHU
mporecca KOppo3uu Ha TeMy «Bplnaronuecs
xeneza». ObcyxaeHue pycckue
Pe3yIIbTaTOB MPAKTHYECKOM YUCHBIC-XUMHUKH
paboTHI
10 14.04 | O6o6mIaroIee MOBTOPSHHE [ToaroToBKa K KOHTPOJIHHOU
(30) o TeMe «SIBacHus, pabote Ne 2 o Teme
MIPOUCXOISIIIINE C «SIBNIEHMSI, TPOUCXOISTIIHE
BEIICCTBAMUY C BEIIECTBAMMY
11 21.04 | KonrposbHas padoTa Ne 2 [ToaroroBuTH
(31) o Teme «SBneHus, MIPOEKTHI K KOH(EepEeHIIUN Ha
MIPOUCXOISIIINE C Temy «Moe Jrodumoe
BEIICCTBAMUY XAMHUYECKOE BEIIECTBOY
Tema Ne 4. Pacckasbl mo xumum (3 yaca)
1 28.04 | Yyenuueckas KoH(pepeHIIHs [ToaroroButs
(32) «Bp1aroniuecs pycckue MPOEKTHI K KOH(PEPEeHIINU Ha
YUYCHBIE-XUMHUKN (O )KU3HU temy «MccrnenoBanus
U JIeATEIIbHOCTH XAMUYECKUX PEAKITHI»
M. B. JlomoHOCOBa,
. Y. MeHaeneena,
A. M. Byrneposa)



https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/

2 5.05 | Konkypc coobuiennii [TonrotoBuTh CooOIIEHHE,

(33) yuamuxcs «Moe rodumoe MTOCBSIIICHHBII
XMMHMYECKOE BEIIECTBO» (00 HCCIJIEJOBAHUAM B 00J1aCTH
OTKPBITUH, TTOTYICHUH U XAMUYECKHUX PEaKIHi
3HaYEHUH BBIOPAHHOTO
XUMHUYECKOTO BEIIECTBA)

3 12.05 | KoHkypc y4eHUYeCKHUX

(34) MIPOEKTOB, TOCBAIICHHBIH

HUCCIIEI0BAHUAM B 00J1acTH
XUMHUYECKUX PeaKInil










IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
DJIeKTPpOHHBIE UG POBBIE
o o0pa3oBaTejibHbIE PECYPCHI
Ne Tema ypoka HAara Oo6opynoBanue,
n/n Bcero | JlaGoparopubie JomamHee H3y4YeHHS
JAE€MOHCTPAIUSA
ONBITHI 3ajlaHue
bubauoreka LIOK
https://m.edsoo.ru/ff0d210c
J.0.3HaKOMCTBO C
JI.O.1. M3y4enue u XUMHYECKOU MOCYJI0M, C
OIIMCaHUue (1)I/I3I/I‘ICCKI/IX MpaBUIaMU pa60T])1 B
1 IIpenmer xumun. Posib XUMHUM B KU3HU 1 CBOMCTB 00pa3IoB §1, Nel1-3 03.09.2026 | 1a60paTOpHH 1 MpHEMaMH
yenoBeka. Tena u BeliecTBa HCOPraHN4CCKUX R 06pamer1;1 C HaGOpaTOpHBIM
BCIIECTB— METAJIJIOB U 060py)1013aH1/1eM.
HCMCTAJIJIOB J.O.Dusznyeckne CBOMCTBA
00pa3IoB HEOPTraHUIECKUX
BEIIECTB — METAIJIOB U
HEMETaJUIOB
2 [TorsiTHE O METOMAX TTO3HAHUS B XUMHUH 1 §2, Ne3 03.09.2026 Eggglflﬁe(;iicli)orﬁlffo 4227¢
IpakTuueckas pabora Ne 1 «IIpaBuia paboTh Otuer 1o 10.09.2026
3 B JTaOOpaTOPUH U MPHUEMBI OOpAIIICHHUS C 1 MPaKTHIECKOM Etptlggl;[/%:e(;iascl){)orﬁlffo 423de
71a00paTOPHBIM 000PYTOBAaHUEM» pabore — )
J1.O.2. Usyuenue 10.09.2026 | bubauoteka IIOK
https://m.edsoo.ru/ff0d26ca
croco6oB
4 Yucrele BemectBa U cMec. CriocoObl 1 a37eTEHAS cMece §3, No2 J.0.CniocoOsIipa3aeneHust
paszeneHus cMeceit p 84, Nel-2 cMmecel(puIbTpOBaHUE,B
(c momo1LLB10 pITIApUBaHUE, TUCTUIIISIITN
MarHura) si,xpoMmaTtorpadmusi)
IIpaktnueckas pabora Ne 2 «Pa3nenenne Otuer no 17.09.2026
5 cMmeceill (Ha IpruMepe OYMCTKU TTOBapEHHOM 1 MTPAKTHIECKON ]P?tI/tI6SJ,I'jI/(r)TT16eKdascI)_E)OrILf/ffO 4288
COJIH)» pabote ps-Hm. )
6 ATOMBI ¥ MOJIEKYJIbI 1 §5, Nel 17.09.2026 | bubdmuoreka IIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

https://m.edsoo.ru/ff0d2a6¢c

7 XuUMHUYECKHE IIEMEHTHI. 3HAKU (CHMBOJIBI) $6, Nel 24.09.2026 | bubnmoreka LIOK
XHMHYECKHX DJIEMEHTOB T https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIIECTRA §6, Ne3 24.09.2026 ﬁgggzﬁe;%sgo?ﬁ/ﬁo d2a6c
JI.O.3.VCO3IL3HI/IC §5, Ne2 1.10.2026 Butmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE MoJiesIel MOJIEKYIT https://m.edsoo.ru/ff0d2d50
(mmapocTep KHEBBIX). — '
10| Xvwscoran oy Barenriocts arowos soeia |0 Bumoresa IOK
pMyJIa. Bat T https://m.edsoo.ru/ff0d2eae
XUMHYECKUX IJIEMEHTOB
11 OTHOCHUTENTBEHAS aTOMHAs Macca. §7, Ne5-7 8.10.2026 bubmoreka [IOK
OTHOCHTENBHAS MOJIEKYIIIPHAst Macca > https://m.edsoo.ru/ff0d323c
12 MaccoBast 011 XUMHYECKOT0O JICMEHTA B §7, Ne9-10 8.10.2026 bu6mmoreka IJOK
COEIVMHEHNH > https://m.edsoo.ru/ff0d350c
15.10.2026 | bubmuoreka LIOK
13 Komuuectso Bemecrsa. Mois. MossipHast §18, NeS.6 https://m.edsoo.ru/ff0d5230
Macca T J.0.006pa3us! BemecTs
KOJINYECTBOM | MOJIb.
15.10.2026 | bubmuoreka IIOK
https://m.edsoo.ru/ff0d37fa
JLO4 J.0.OuznygeckuessBieHUAs(
Hl.:mlvu.epm RS— pacTupaHnecaxapaBCTyIKe
o ,KUTICHUCUKOHICHCAIUSIBO
UXSIBJICHUH (TIIIABIIC
HHUEBOCKAa,TasiHUEIb AD).
a) ’ J1.O.XuMHuYeCcKHUEIBICHUS
A (ropeHHnECBEeYN,PaA3IT0KEH
Du3NYECKUE U XUMUYECKUE SBICHHUS. J.O.5. N
14 §9, Nel-2 recaxapa,B3auMOJIeHCTBU
XUMHUUECKasl peaKLus IIpumepbIxumMHu4eCcK o
N €CEePHOU KHUCIIOTHI C
UXSIBICHUU(TTpOKAIH XITOPHJIOM
e
’ sen kcumamenu(1l),B3a-umoae
MEJIACKUCIIOTOM)

McTBUE Keye3a ¢ cepou,
B3anMMOJICHCTBHE Keje3a
C pacTBOpOM
conumenu(ll)).
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IIpu3Haku U ycinoBHs NPOTEKaHUS

JI.O.6. HaGOmronenue
1 OIHCaHUE TPU3HAKOB

22.10.2026

bubmuoreka LIOK
https://m.edsoo.ru/ff0d3al6
J.0.Habmonenue npru3HaKoB
IMPOTCKaHUSA XUMHNYCCKUX
peakuuii (pa3inoxKeHne
caxapa, B3auMOJEICTBUE

15 . MIPOTEKAHUS 89, Ne3 -
XMUMUYECKUX PEaKIrit . CEPHOI KHCIIOTHI C XJIOPHIOM
XUMHNYCCKUX pCAKIIUU 6apI/I$I HOIVICHHE H
Pa3HBIX TUIIOB. ’ v
PasIoKeHUE THIPOKCHIA
menu (I1) mpu HarpeBanuw,
B3aMMO/ICHCTBUE KEJIE3a C
pactBopom conu mean (I1).
22.10.2026 | bubnuotreka IIOK
3aK0H COXpaHEHHsI MacChI BEIIECTB https://m.eds00.u/ff0d3088
16 P & ) §10, Ne4-7 J.0.00bIT, LITIOCTPUPY IO
XHWMHYECKUE YPABHEHUS .
MINU3aKOHCOXPaHCHUAMAC
ChI
17 Brruncienus KOJIH4eCcTBa, MacChl BEIIECTBA §20, Ne3 12.11.2026 | bubmuoreka IIOK
0 YPaBHEHUAM XHMHUYECKUX PEAKITHIA > https://m.edsoo.ru/ff0d5708
s | e e povanh dssse I B ok
A P ’ H ’ 2t https://m.edsoo.ru/ff0d3f34
obMeHa)
19 ﬁﬁﬁé’iﬂﬁ?’%&&iﬁ‘ﬁ?n §1-11 P20 buGmorera 1OK
) . https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTH3aIHsI 3HAHUHA
20 Kontponsnas pabora Nel mo Teme «BemiectBa i 19.11.2026 | bubauoreka IJOK
1 XMMHYECKUE PEaKIIUI» https://m.edsoo.ru/ff0d4290
26.11.2026 | bubmnoreka IIOK
Bo3nyx — cmech razo. CocraB Bo3ayxa. https://m.edsoo.ru/ff0d448e
21 Kucnopog — s1eMeHT u mpocToe BEMIeCTBO. §12, N34 J.0.KauectBenHOE
O30H ONpeaeNICHUE COAEePKaHUs
KHCJIOPOJia B BO3/yXe
. J1.O.7.O3HaKOMIJICH 26.11.2026 | buGmmoteka LIOK
du3nyeckre U XUMHYECKHE CBOMCTRA ,
29 KHCTIOPOJTa (pEaKTIIH OKHCIIEHIS, TOpEHIe) necoOpa3aMruoOKCH §13, Nel 2 https://m.edsoo.ru/ff0d4614
’ ’ JIOBU OIIMCAaHUE UX T J.0.HaGronenne

ITousarue 00 okcugax

CBOMWCTB.

B3aHMOH6ﬁCTBHH BCIHICCTB C
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KHCJIOPOZIOM U YCIIOBUS
BO3HUKHOBCHUS U
MPEKPAICHUS TOPESHUS
(moxxapa).

3.12.2026 bubauoreka LIOK
CrnocoObl MOMyYeHUs] KUCIOPOIa B https://m.edsoo.ru/ff0d497a
23 1a60paTopuu M MPOMBIIUICHHOCTH. §13, Ne6 [.0.Ilonyuyenue, codnpaHue,
[IpumeHenue kuciopoia pacro3HaBaHuE U U3YUCHUE
CBOWCTB KHCIJIOPOJIA.
Pemenne 3.11.2026
T . N .
| aommoet oot oot psc, e BuGaerea LOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUECKHUX PEAKIIUAX 10 XHM.
peakiuin
T . 10.12.202
55 Sarprsmesmi sosina, ctocoom o §12, N7 P Bumorena 10K
’ 7T https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
o | Mo pr o3 o e e | L o LK
1 oHUp pOAE, P https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE ero CBONCTBY pabote
17.12.2026 | bubmuoreka IIOK
Bomopox — s1eMeHT u MpocToe BEmEeCTBO https://m.edso0.ru/ff0d4dd0
27 AOpOA p & ’ §15, Ne4 J.0.TTony4denue,cooupanu
Haxoxnenue B nmpuponae
eNpacro3HaBaHUEBOIOPO]
a
17.12.2026 | bubmuoreka IIOK
. https://m.edsoo.ru/ff0d4dd0
du3nvecKkre 1 XUMUIECKHE CBOHCTBA "
28 §15, Ne5 J.0.B3anmoneiicTBue
Bozopona. [Ipumenenne Bogopoaa
BOJIOPO/Ia C OKCHUIOM MeIn
(.
JI.O.8.B3zaumopeiict 24.12.2026
29 IlonsATHE O KHCIIOTAaX M COJISIX BUEKHcIOTCcMeTama | §16, Ne2, 3 bubamorexa [IOK
. T https://m.edsoo.ru/ff0d50d2
30 CriocoObl OTy4eHHsI BOIOPOJA B §15, Ne2-3 24.12.2026 | bubmmoreka LIOK
71a60paTOpUH a https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padora Ne 4 o Teme Otuer no 14.01.2027 | bubnuoreka LIOK
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«[lonydenue u coOupaHue BOIOPOA, MIPaKTUICCKON https://m.edsoo.ru/ff0d4f42
M3YYCHUE €T0 CBOMCTBY pabore
N . 14.01.2027 | bubauoreka [{OK
32 MonsipHbIii 00bEM Ta30B. 3aK0H ABOraapo §19, Ne4,6 hitps://m.edsoo.ru/ff0d542e
o | Pneren b e s 082Dy K
noMy Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA MIIH 00BEMY
é o 21.01.2027
o | B Esbuos on o srnnns B0 O o oK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
JI.O.9.Uccnenoranue 28.01.2027 | bubmuoreka ITOK
0coOeHHOCTeH https://m.edsoo.ru/ff0d587a
35 DuU3NYECKHE U XUMUYECKHE CBOMCTBA BOJIbI pactBopeHus Bemiects | §21, Nel-2 J.0.B3anmoneiicTBre BOIBI C
C Pa3IM4HOU MeTaJuTaMH (HaTpUEM U
PacTBOPUMOCTHIO. KaJIBITHEM ).
. 28.01.2027 | bubnmoreka ITOK
36 CocraB ocHoBaHui. [TonsTre 00 HHAUKATOPAX 824 https://m.eds00.ru/ff0d59e2
.IJdIe.Oa.i.TOB.CI)'I%y];r;)TOBneH 4.02.2027 Br6morexa LIOK
Bona kak pactBoputess. HaceimeHHbIe 1 PacTBOPO | https://m.edsoo.ru/ff0d5b40
orpeenEHH O
37 HEHACHIIIIEHHBIE pacTBOPBL. MaccoBasi 0 o . §22, Ne3-5 J.0.PacTBOpeHHEBEMIECTB
MaccoBOH Jioiei .
BEIIIECTBA B PaCTBOPE i Cpa3IMYHONPACTBOPUMOCT
pacTBOpEHHOTO Lo
BCIIICCTBA.
38 gﬁ;ﬁiﬁ:ﬁiﬁiﬁﬁ: ?)(;Tcilif)gpf); (c) I)enh;Zz[enéHHoﬁ g;;IfTTHrtIIZCKOﬁ om0 bubmorexa [IOK
., . R https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0oJIel pacTBOPEHHOTO BEIECTBAY pabore
39 KontponbHas padora Ne2 mo teme i 11.02.2027 | Bubnuoreka [IOK
«Kwucnopon. Bomopoa. Boga» https://m.edso0.ru/ff0d6342
40 OKcHIIBI: COCTAB, KIaCCU(PUKAIINS, §23, Ned 11.02.2027 | bubmuoreka IIOK
HOMEHKJIATypa T https://m.edsoo.ru/ff0d664e
g | Mo mareome o s B ok
’ p T https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KIacCUPUKAITHS, JI.LO.11. §24, No3 18.02.2027 | bubmuoreka IIOK
HOMEHKJIaTypa Ompenenenne a https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

pacTBOPOB MIENOYEH C
HIOMOIIBO

WHIUKATOPOB.
25.02.2027 | bubmuoreka ITOK
J1.0.12. Tlonysenue https://m.edsoo.ru/ff0d67
ITony4yenue u XuMHu4yecKue CBOMCTBA HEPACTBOPHMBIX J.0.MccnenoBanuepactBo
43 . OCHOBaHHI §24, Ne4 .
OCHOBaHUI POBIIEIOYEHCIIOMOIIBOWH
JIUKaTOPOB
J.0O.13. §25, No7 25.02.2027
44 Kucnorsr: cocras, kiaccuduxanus, 0;1; iieiinzcmT c bubmuoreka ITOK
HOMEHKJIaTypa p P https://m.edsoo.ru/ff0dfee?
MTOMOIIIBIO
HMHJHUKAaTOPOB
JI1.O.14.Uzyuenune §25, N9 4.03.2027
B3aUMOJIECHCTBUS
KHUCJIOT ¢ METaIJIAMH, bubmmoreka IJOK
peakIuit https://m.edsoo.ru/ffOdfee2
45 ITonydeHne 1 XMMUYECKHE CBOMCTBA KUCIIOT HEeUTpanu3aluu. J.0.MccnenoBanuepacTBO
JI.O.15.B3anmogeiict POBKHUCIIOTCIIOMOIIIBIOUH T
BHE PacTBOpa CEPHOMH HKaTOPOB
KHCJIOTHI C OKCHIOM
memu (11).
JI.0.16. BeiTecHeHHE 4.03.2027
Comnu (cpennue): HOMEHKIIATypa, CII0COObI OITHOTO MeTaJlIa bubmmoreka [IOK
46 & §26, Ned,7 i
MOJTy4YCHUS], XUMUYECKHUE CBONCTBA JIPYTUM H3 PacTBoOpa https://m.edso0o.ru/00ad9474
COITH
[IpakTudeckas padora Ne 6. Perenue 11.03.2027
Ortuer o
SKCIIEPUMEHTAIbHBIX 3a]1a4 [10 TEME . bubmmoreka I[JOK
47 MIPAKTHIECKON ]
«OCHOBHBIE KJIaCChl HEOPTaHHYECKHX AGoTe https://m.edsoo.ru/00ad9b7c
COCTMHEHUI p
48 I'eneTndeckas CBs3b MEXITY KJIacCaMHU §23-26 11.03.2026 Bubnuoreka IJOK
HEOPraHHYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
18.03.2027 | bubmuoreka IIOK
49 O0001IeHNE U CUCTEMATU3ALNS 3HAHUI 812-26 https://m.edsoo.ru/00ad9ch2

H.0.01nbITHI,



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

WUTIOCTPUPYIOIINE
XUMUYECKHE CBOMCTBA
KJIACCOB HEOPTaHUYECKHUX
BEIIIECTB.

Kontponbshas padora Ne3 mo teme

18.03.2027

bubauoreka LIOK

50 OCHOBHI)IGUffJIaCCLI HEOPTaHUYECKUX - https://m.edsoo.ru/00ad9ela
COEeIMHEHNH
§28, Ne2.4.6 bubauoreka LIOK
https://m.edsoo.ru/00ad9ffa
[lepBbie MONBITKY KIIACCH(PHUKAIMH J.0.MonenupoBanue
51 XUMHYECKUX 3JieMeHTOB. [ToHsATHE O rpymax CTPOCHUS MOJIEKYJ IIPH
CXOJHBIX DJIEMEHTOB. TTOMOIIM PUCYHKOB, MOJIETICH,
3JIEKTPOHHBIX U
CTPYKTYPHBIX (OpPMYIL
§29, Ne4-5 bubmmoreka IJOK
https://m.edsoo.ru/00ada52c
ITepuonnueckuii 3axkoH u [lepuonnueckas H.0.KopoTkonepuoasnast u
52 cHUCTEeMa XMMHYECKUX deMeHToB Jl. 1. JUTUHHOTICpHUOaHAsI(h OPMBI
MenneneeBa ITepuonnueckocuCTEMBIX
nMmudeckuxianemenToB/l. M.
Menneneesna.
bu6mmoreka IJOK
53 Tepuozpl, rpymmet, moArpymmsI 329, Ne6 https://m.edsoo.ru/00ada52c
54 Ctpoenne aroMoB. CocTaB aTOMHBIX SIEP. §30, Ne4-5,8 bubnuoreka IJOK
H3oromsl https://m.edsoo.ru/00ada342
s | opoeme e oonone soucs s Butmorea 10K
PHOZ T https://m.edsoo.ru/00ada6bc
MenpeneeBa
§33, Nel-3 bubmmoreka [IOK
J.0.17. https://m.edsoo.ru/00ada824
XapakTepucTHKa XUMHUIECKOTO AJIEMEHTA TI0 <
N O3HaKOMJIEHUE C J1.0.B3anmoneiicTBue
56 ero monoxxkeHuto B Ilepuonnyeckoit cucreme
o0pasramMu MeTaJljIoB U TUIPOKCUA IIMHKA C
. U. MenneneeBa
HEMETAJIOB pacTBOpaMu KHCIIOT U
L{EJIOYEH.
57 3nauenue [lepruoguyeckoro 3akoHa Jis §32, Ne3-5 Bubnuoreka IJOK

pa3BuTUs Hayku W npaktuky. J. U.

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



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

MeHneneeB — y4€HbIN, NENATrOT U TPaXJAHUH

O060011IeHME U cUCTEMATU3 AU 3HAHUM /

§28-32

bubmuoreka LIOK

58 Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/00adaab8
KonTponbras padota Ne4 1o Teme Her nomanero
59 «CTp(I))eHHe aT(I))Ma XuMUYecKas CBSI3bY / 3a7aHusA bubmmorexa [JOK
N ’ https://m.edso0.ru/00adb486
Bcepoccuiickas mpoepouHas paboTa
DNEeKTPOOTPUIIATEILHOCTH ATOMOB 834 bubnuoreka [JOK
60
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HonHas xumMuuecKkas CBS3b 334, N3 bubmmorexa LHOK
https://m.edsoo.ru/00adac34
bubauoreka LIOK
62 KoBaneHnTHas nomsipHas XuMU4ecKas CBS3b §35, No2-4 https://m.eds00.ru/00adaab8
bu6mmoreka IJOK
63 KoBaneHnTHas HemonsspHas XMMUYeCKas CBS3b §36, No3-5 https://m.edsoo.ru/00adaah9
64 CrereHb OKHUCICHUS 338, Ne3-5 bubamorexa [OK
https://m.edsoo.ru/00adae28
8§39, No5-6 Bbu6nuorexa IIOK
https://m.edso00.ru/00adb076
J.0.O1ebITHI,
65 OKHCITUTETBPHO-BOCCTAHOBUTEIILHEIC PEAKITHH. HITIOCTPHPYIOTIHE MPHMEpBI
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEaKIIUi
(ropeHue, peakIuu
Pa3IIOKEHUSI, COSTUHECHUS)
66 OKHCIIHTEIN U BOCCTAaHOBUTEIN 539, Ne7-8 bubmorexa HOK
https://m.edso00.ru/00adb076
Knaccudukaruys XuMHYECKHX PEaKIUH 110
Pa3IMYHBIM IPU3HAKAM: YHCTY U COCTABY
HUCXOJHBIX M MOJYYCHHBIX BEIECTB; i Bbubnuoreka IJOK
67 ITOTIIOIIEHHIO M BBIIEIEHHIO SHEPTHH; Ne10-11(839) https://m.edsoo.ru/00ad9ch2
HM3MEHEHHUIO CTEIEHEH OKUCIIEHUS
XUMHYECKUX DJIEMEHTOB.
68 Pemenne pacuerHsix 3a1a4 bubmmorexa LJOK

https://m.edsoo.ru/ff0d61c6
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MNOYPOUYHOE INVTAHUPOBAHMUE

9 KJIACC
Ne Jlara
DJiekTpoHHBIe NM(POBLIE 00pa3oBaTelbHble pecypcebl. O0opynoBanmue,
n/ | Tema ypoka Bcee H3Yy4eH
- o JlaGopaTopHbie Homamne | o JeMOHCTpanus
ONBITHI e 3a/1aHue
[epnoanueckmii 07.009.
3aKOH. 2026
P
[Mepuoarueckas Szm;?;g bubmnorexa ITOK https://m.edsoo.ru/00adb59e
1 | cucrema 1 H(f[TeMe A.0.KoporkonepuoanasuuinaHoneproaHasidopmbilleproaudyeckoiic
XUMHUYECKUX ucrteMbIxumuueckux 3jaemenToB /I .M .MeHnaene-eBa
«JICX2»
31eMeHTOoB /.
N. Menneneera
3aKOHOMEPHOCT 07.09.
1 B U3BMCHCHHUU OTBETUTH
CBOWCTB Ha 2026
2 | XHUMHYECKHX 1 BOITPOCHI bubmunorexa ITOK https://m.edsoo.ru/00adb6b6
JJIEMEHTOB o TeMe
TIEPBBIX TPEX «IICXD2»
MEPUOJIOB
Knaccudukarus 14.09.
OMEHKJIATypa
3 | M HOMCHKIATYp 1 81,Nel-6 Bbubmoreka LIOK https://m.edsoo.ru/00adb7e2
HEOPraHHYCCKH 2025
X BEIIIECTB
Bupsr Pemenus | 14.09.2
o . N bubmmoreka ITOK https://m.edsoo.ru/00adbac6
XUMUYIECKON 3amanui | 025
J.0. O3HakoMJIEHHE ¢ MOAETSIMU KPUCTAJUIMYECKUX PELIETOK
4 | CBSI3W W THIIBI 1 10 TeMe
HEOPTraHWYEeCKUX BEIIECTB — METAJIOB U HeMeTaIioB (TpaduTa u anMasa),
KPHCTALTHYECK «Xumuuec
. CJIOKHBIX BEIIECTB (XJIOpHIa HATPH)
UX peniérok Kasl CBA3bY
KonTponsnas 21.09.2
pabota Nel mo 026
Teme
5 | «lloBTOpeHue u 1 -

yriayOneHve
3HaHUHI
OCHOBHBIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

pa3zenoB Kypca
8 Kmacca»

Knaccudukarus
XUMHNYECCKUX
peaKkuui mno
pa3InyYHbIM
MIpU3HAKAM

82,Nel-6

21.09.2
026

bubmunorexa ITOK https://m.edsoo.ru/00adbch0

ITonsTue o
CKOpPOCTH
XUMHUYECKOH
peaKkuu.
ITonsTue o
TOMOT'€HHBIX U
reTEPOreHHbIX
peaKusx

83, Nel-5

28.09.2
026

bubmnorexa ITOK https://m.edsoo.ru/00adbe9a
J.0. UccnenoBanne 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIIH OT
BO3JICICTBUS pa3IHYHBIX (PAKTOPOB.

ITonsTHe o
XUMHNYCCKOM
PaBHOBECHH.
DaKTopHlI,
BIIMSIONINE HA
CKOPOCTh
XHUMHYICCKOM
peaKInu
MOJIO’KEHHE
XAMHYECKOI'0
paBHOBeCHS

Pemrenns
3aJaHuH
10 TEME
«XuMHu4ec
KO€e
paBHOBECH
e»

28.09.2
026

bubmmoreka ITOK https://m.edsoo.ru/00adc28c

OKUCIUTETBHO-
BOCCTaHOBUTEID
HbIE PeaKIIHN

Neo8 (88),
Ne7 (§23)

05.10.2
026

Bubmuoreka ITOK https://m.edsoo.ru/00adcade
J.0. UccnenoBanue 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKLMU OT
BO3JEICTBUS Pa3IUUHBIX (DAKTOPOB

10

Teopus
AIEKTPOITUTHYEC
KoM
JIACCOLIMALIUH.
CuitbHBIE B
ciaOble
AIEKTPOIUTHI

84,Ne1-6

05.10.2
026

Bubmuoreka ITOK https://m.edsoo.ru/00adcd68

I[.O. I/ICCJ'Ie,I[OBaHI/Ie QJICKTPOIPOBOAHOCTU paCTBOPOB BEIICCTB, ITPpOLECCA
Jucconuanmmn KMcCJIoT, Luenoqeﬁ H coJIer (BOSMO)KHO HCITOJIB30BAHUEC
BH,HeOMaTepI/IaJ'IOB).



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

11

WNonneie
YpaBHEHUS
peakuuii

JI.O.1. N3yuenue
MIPU3HAKOB
HPOTEKAHUS PEaKIHU
MOHHOTO OOMEHa B
pacTtBopax
3JIEKTPOIUTOB (C
o0pa3oBaHUEM
ocaJika, BbIICTICHUEM
rasa, o0pa3oBaHHEM
BOJIBI).

85,Ne1-3

12.10.2
026

bubmuoreka ITOK https://m.edsoo.ru/00add448
J.0. OnpIThl, WILTIOCTPUPYIOIINE TPU3HAKHI MTPOTEKAHUS peakuii HOHHOTO
obmeHa (oOpa3oBaHHE Oca/iKa, BBIJCICHUE ra3a, 00pa3oBaHHUe BOIbI).

12

XuMuueckue
CBOICTBa
KHUCJIIOT U
OCHOBaHWH B
CBETE
MpEeACTaBICHUI
00
BIIEKTPOIUTHYEC
KO
JIFCCOITHAITAN

86,Nel-4
87,Nel1-6

12.10.2
026

bubmnorexa ITOK https://m.edsoo.ru/00add5d8
J1.0O. PacniozHaBaHNE HEOPTAHMYECKHUX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX
peaKIuii Ha HOHbI

13

XuMHUYecKue
CBOICTBa coiei
B CBeTe
MpeACTaBICHUI
00
DJICKTPOIUTHYICC
KoM
JHCCOLIHALIUN

88,Ne1-6

19.10.2
026

Bubmuoreka ITOK https://m.edsoo.ru/00add8b2

14

OO0o0111eHNE U
cHCTeMaTH3allHs
3HAHHUHIIIO TEME
«QNEKTPONUTHY
eckas
JIACCOLIMALIS.
XUMHUYecKHe
peaxuu B
pacTBopax»

§1-9

19.10.2
026

bubmoreka IIOK
https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addd12

15

KonTponpnas
pabota Ne2 1o
Teme
«DNEeKTPONIUTHY
eckas
JICCOITHAITHSL.
XUMUYECKHUE
peaknuu B
pacTBopax»

26.10.2
026

Bbubnuoreka ITOK https://m.edsoo.ru/00addecO

16

Ilonsgrue o
TUJIPOJIN3E
coJeit

Ortuer 1o
MpaKTAYEC
KoM
pabote

26.10.2
026

bubmnorexa ITOK https://m.edsoo.ru/00add9d4

17

ITpakTuueckas
paGora Ne 1.
«Pemenue
AKCIIEPUM EHTAT
BbHBIX 3aJa9»

89,Nel1-6

09.11.2
026

bub6mmoreka [JOK
https://m.edsoo.ru/00addbfa

18

OOmas
XapaKTepUCTUKA
raJIor¢HoOB.
XuMHdeckue
CBOICTBa Ha
TIpUMepe XJIopa

810,Ne1-3
811,Nel-5

09.11.2
026

bubmmoreka ITOK https://m.edsoo.ru/00addfe2
J1.0.O1bIThI, OTpakaromye GuU3nIecKue ¥ XUMHUIECKUE CBOMCTBA rajIOreHOB
Y UX COSAMHEHUH (BO3MOXKHO HCITOF30BAaHNE BHIEOMATEPHATIOB).

19

XJ10pOBOIOPO/I.
ConsHast
KHCJIOTA,
XUMHYECKHE
CBOICTBa,
MTONTyYeHHeE,
MIpUMEHEHNEe

JI1.O.2. N3yuenue
CBOWCTB COJISTHOM
KHCJIOTBI

JI.O.3 IIpoBenenue
Ka4yeCTBEHHbIX
peakuuii Ha XJI0pUa-
HOHBIL.

812,Nel-5

16.11.2
025

Bubmuoreka ITOK https://m.edsoo.ru/00ade104
J.0.03nakoMiteHre ¢ 0Opa3iaMu XJIOPHIOB (TAIOTSHHIOB).

20

[IpakTuueckas
pabora Ne 2 o
TeMe
«ITonyuenue
COJISTHOM

OrTuyer no
MIPAKTHYEC
KoM
pabote

16.11.2
026

Bubmuoreka ITOK https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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KHCIIOTHI,
n3y4yeHue e
CBOMICTB»

21

Breraucnenus mno
YpaBHCHUSM
XUMHYECKUX
peakuui, ecim
OJIVH M3
peareHToB JaH B
H30BITKE

Pemrenue
3a7a4

23.11.2
026

Bubnuoreka ITOK https://m.edsoo.ru/00ade488

22

OOmas
XapaKTepUCTUKa
3nemenToB VIA-

CPYIIIBI

813,Nel-3

23.11.2
026

bubmnorexa ITOK https://m.edsoo.ru/00ade64a

23

AJToTpOITHEIE
MOIU(PUKAITIH
CEpHI.
Haxoxnenne
Cephl U e€
COCIMHCHUM B
TIPUPOJIE.
XuMHdeckue
CBOMCTBA Cepbl

813,Ne4-7

30.11.2
026

bubmmoreka ITOK https://m.edsoo.ru/00ade64a
J1.0.0O3HaK0MIIEHUE ¢ 00pa3amMu Cephl M €€ COSTUHEHUSIMHE (BO3MOYKHO
UCIIONIL30BAHUE BHJICOMATEPHAIOB).

24

CepoBomopon,
CTpOEHHUE,
(dbu3mdeckue u
XUMHIYECKIE
CBOIICTBa

8§14,Ne1-5

30.11.2
026

Bubmmoreka ITOK https://m.edsoo.ru/00ade802

25

Okcuppl cepsl.
Cepnas
KHCIIOTA,
(msnueckue u
XUMHYECKUE
CBOIICTBa,
MpUMEHEHUE

JI.O.4. U3yyeHue
XUMHYECKUX CBOMCTB
pazbaBieHHOH
CEpHOI KHCIIOTHI.
JI.O.S. [IpoBeneHue
KadecTBEHHOMN
peaxuu Ha cyiabdar-
HOH U HaOJIoAeHe

815,Nel, 6

07.12.2
026

Bbubmuoreka ITOK https://m.edsoo.ru/00adea28
J.0.00yrnuBanuecaxapanoaaeiCTBUEMKOHIEHTPUPOBaHHOMCEPHO
KHCJIOTBI



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

IpHU3HAKa ee
MPOTEKAHUS

26

XuMuyeckue
peakuuu,
JIeXKaIue B
OCHOBE
MIPOMBITIIEHHOT
o crocoba
IOy CHHUS
cepHoi
KHUCJIOTHI.
XuMHuueckoe
3arps3HCHAE
OKpYy’Karolen
cpenbl
COEIMHEHUSIMHU
cephl

815,Ne2-5

07.12.2
026

bubmunorexa ITOK https://m.edsoo.ru/00adec8a

27

Brruncnenne
MacCOBOM O
BBIXOJIa
MIPOITYKTA
peaKInH

Ne7 (§10)

14.12.2
026

bu6moreka ITOK https://m.edsoo.ru/00adec8a

28

Ob6mras
XapaKTepUCTUKA
aneMeHToB VA-
rpymisl. A3OT,
pacnpocTpaHeH
ue B IPUPOJE,
(msnueckue u
XUMHYECKUE
CBOIICTBa

816,Nel-4

14.12.2
026

Bubmmoreka ITOK https://m.edsoo.ru/00adeea6
J.0.03nak0oMIeHNE ¢ (PU3NIECKUMU CBOWCTBAMH a30Ta U €T0 COCTIMHEHHH

29

AmMuak, ero
(msnueckue u
XUMHYECKHE
CBOIICTBa,
MONTyYeHHEe U
MIpUMEHEHNE

817,Nel1-6

21.12.2
026

bubmuoreka ITOK https://m.edsoo.ru/00adf004
J.0.Ilonyuenne, coOupanue, pacrio3HaBaHUE U U3YUYEHHE CBOICTB
aMMHaKa.



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[IpakTnaeckas 21.12.2
[T):SIZTa Ne 3 o Oraer mo | 026
30 | «ITomy4enue HpaKTHHeC bubnuoreka LIOK https://m.edsoo.ru/00adf180
KO
aMMHaKa,
H3y4YeHHE €ro pagore
CBOMICTB»
J.O.6. 8 18,Nel-2 | 28.12.2
IIpoBenenue 026
AsorHast KAa4eCTBEHHOU
KHciora, e PCAKLUTH Ha HOH Bubmuorexa LIOK https://m.edso0.ru/00adf306
31 | dusnyeckue u aMMOHHUS U 1O.B . ” e
XHMIYCCKIe —— .0.B3anMo1eficTBUEKOHII.a30 THOUKHCIIOTBICME B0
CBOICTBA IIPU3HAKOB €€
MIPOTEKaHUSI.
Hcronb3oBanue §18,Ne-4 28.12.2
HUTPATOB U 026
COJNEe aMMOHHS
B KayecTBe
MUHEPaJIbHBIX
32 yRoOpeHHii. bub6mmoreka ITOK https://m.edsoo.ru/00adf518
XuMugeckoe
3arpsi3HEHHe
OKpYyXarouei
cpensl
COEIMHECHUSIMHI
asora
®ocdop. Oxcun
bocdopa (V) 1 J.O.7.
doctopras IIpoBenenue 5
33 | KHCIOT, KZZECE;GI:{I;O(;OC bar- | § 19.Nel-3 bubnuorexa LIOK https://m.edsoo.ru/00adf68a
¢dusnueckue u EOH LII/I H3yeHTS T J.0.Konnexkunu: pochopunxcoe JMHEHUS
XHMVH%CKHG TPU3HAKOB €€
CBOMCTBA,

IIOJIYyUYCHUC

MNPOTCKaHMHA.



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanue
¢docdaror B
KavecTBe
MUHEPaTbHBIX
yIIOOpEeHUH.
3arps3HeHne
HPUPOJHON
cpenbl
dbocharamu

§19,No4-6

bubmnorexa [TOK https://m.edsoo.ru/00adfc20
J.0.03HakomiieHre ¢ 00pa3naMu a30THBIX U (HocHOpHBIX yIoOpeHHit

35

Yraepon,
pacnpocTpaHeH
ve B TIpUpoze,
(uznueckue u
XIUMHIYECKHE
CBOIICTBA

§20,Nol1-4

bubmnorexa ITOK https://m.edsoo.ru/00adfd9c
J.0.1.MonenukpucTasinuecKuxXpemeérokaimasa,rpapura,Mojaek
yiabeiymepena.
2.AncopOruspacTBOPEHHBIXBEIIECTBAKTHBUPOBAHHBIMYTIEM .

36

Oxcuabl
yriaepona, ux
dbu3udeckue u
XUMUYECKHE
CBOMCTBA.
OKOIIOrHYECKHE
POOIIEMBI,
CBSI3aHHBIE C
OKCHIOM
yriepona (1V)

JI.O.8. [Tomyuenue,
cobupanmue,
pacro3HaBaHUeE U
HU3y4ECHUE CBOMCTB
YTIIEKHUCIIOTO Ta3a.

821 ,Nel-3

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

37

YroabpHasa
KHCJIOTa U €€
coJi

JI.O.9. [IpoBenenue
Ka4eCTBEHHOMN
peaxuu Ha KapOoHAT
-MOHBIN U3YyYCHHE
MIPU3HAKOB €€
MIPOTEKaHUSI.

§21,Ne4-6

Bubmmoreka ITOK https://m.edsoo.ru/00ae006¢

38

[IpakTuueckas
pabora Ne 4 o
TeMe
"[lonyuyenue
YIIIEKHUCIIOTO
rasa.

OrTuyer no
MIPAKTHYEC
KoM
pabote

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



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KauecTBennasa
peakIus Ha
KapOOHAT-HOH"

39

ITepBoHauabHBI
¢ MOHATHS 00
OpPraHUYECKUX
BEIIECTBaxX KaK
0 COCTMHEHMSIX
yriepojna

823,Nel1-3

bubnuoreka ITOK https://m.edsoo.ru/00ae054e
J.0.MoaenuMoneKky10praHudeCKUXBEIISCTB

40

Kpemnnii u ero
COCIMHEHUS

JI.O.10.
IIpoBenenue
KadyeCcTBEHHOM
peakuuu Ha
CHJIUKAT-HUOH U
HU3y4YEeHUE IPU3HAKOB
€€ IPOTEeKaHUsl.

§24,Nel-3

bubmnorexa ITOK https://m.edsoo.ru/00ae080a
J.0.Buaeomatepuabl: CHIIMKATHASTIP OMBIIIIIICHHOCTH

41

ITpakTuueckas
pabora Ne 5.
Pemienne
3KCIIEPUMEHTAN
BHBIX 3334 110
TEME
«Baxueiiue
HEMETAJUIbI U X
COCIUHEHUS»

Ortuer 110
MIpaKTHYEC
KOt
pabore

bubmmoreka ITOK https://m.edsoo.ru/00ae0bf2

42

OO0o0111eHNE U
cHCTeMaTH3allHs
3HaHWH 10 TeEMEe
«Baknelmme
HEMETAJIJIBI K UX
COEIMHEHUSI

§10-24

Bubmmoreka ITOK https://m.edsoo.ru/00ad9ch2

43

Koutponrsnas
pabora Ne3 no
TeMe
«Baxneiimme
HEMETaJUIbl M UX

Bubmuoreka ITOK https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae0e18

COCAUHCHU

44

OO61as
XapaKTepUCTHUKA
XUMHNYECCKUX
3JIEMEHTOB —
METaJIOB.
Mertammnueckas
CBA3b U
MeTajindyecKas
KpUCTaJUTHYeCKa
s1 pemi€rka.
dusznyeckne
CBOMCTBA
METaJJIOB

§28,Nel1-5

Bbubmuorexa ITOK https://m.edsoo.ru/00ael103e

45

XuMudeckue
CBOMCTBa
METaJIOB.
DIEKTPOXUMUYE
CKUH psijy
HanpsHKeHU !
METaJLIOB

§29,Nel-4

bubmnorexa ITOK https://m.edso0.ru/00ael1156
J.0.031akoMIIeHHE ¢ 00pa3liaMu METaJlIOB
WCIUIABOB,NX PU3NIECKUMHUCBOWCTBAMH.

46

OOmue
CIIOCOOBI
IOy Y eHHS
METAaJIOB.
CraBbl.
Brrancnenns mo
YpaBHEHUSM
XAMHUYECKUX
peakuuii, ecnu
OIMH M3
peareHToB
COJIEPKUT
MIPUMECH

JI.O.11.
O3HakomIIeHHE C
oOpasmamu
METaJUIOB U
CIIJIABOB, X
(hM3HUECKIMICBOH
CTBAaMH

836,Nel-3

Bubmmoreka ITOK https://m.edsoo.ru/00ae1156

47

IlonsTie o
KOppO3HH
METaIJIOB

835,Ne1-3

bubmuoreka ITOK https://m.edsoo.ru/00ael1278
J.0.BungeomaTtepuansl: KOppOo3usl METAIIOB



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

48

[Ienounsie
METaJLIbI

830,Ne2-3

Bubmuoreka ITOK https://m.edsoo.ru/00ael14b2
I[.0.0KpaIHI/IBaHI/IeHJIaMeHH HMOHaAMM1 HATPpUSAUKAIIHNA

49

Oxcuasl 1
THUAPOKCHIBI
HATpUs U KaJIus

830,Nel,4

Bubnmoreka ITOK https://m.edsoo.ru/00ael4b2

50

[Ilenounozemen
bHBIC METAJLIBI —
KaJbIUi 1
Maruui

830,Nel1-3

Bbubnuoreka ITOK https://m.edsoo.ru/00ael5e8
J.0.OxpannBadyuemiaM e HUMO HAM UK aJTh ITHST

o1

Bakueiime
COCIMHEHUA
KaJIbLIUS

JI1.O.12.
IIpoBenenue
Ka4yeCTBEHHBIX

peakurii Ha MOHbI
MarHus,u KaJJbIus U
OIMMCaHNEC IIPU3HAKOB

UX IPOTCKaHM.

§830,Ne4-5

bubmnorexa ITOK https://m.edsoo.ru/00ael5e8
J1.0.B3anMo ie iCTBUEOKCHAAKAIILITHSICBO JO M

52

O000111EH1E U
CHCTEMAaTHU3aLUI
3HAHUH

§28-30

53

KéctkocTh
BOJIBI U

CITIOCOOKI €é
yCTpaHEeHHS

§32,Nel-2

bubmmoreka ITOK https://m.edso0o.ru/00ae1886
J1.0.UccremoBanne CBOMCTB JKECTKOM BOIBI

54

IIpakTuueckas
pabora Ne 6 o
TeMe
"KécTkocTh
BOJIBI ¥ METO/TBI
eé yctpanenus"

Ortuer 110
MpaKTHIeC
KoM
pabote

Bubmuoreka ITOK https://m.edsoo.ru/00aelae8

55

AnroMuHUI

JI.O.13.
[IpoBenenue
Ka4eCTBEHHBIX
peaxiuii Ha HOHBI
AIFOMUHUS U
IIUHKA ¥ OIMCAaHUE
MIPU3HAKOB MX

833,Nel1-3

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



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

IPOTCKaHMA.

J1.O.14. 833,Ne4-5
AmdorepHbIe Uccnenosanue
5 | cBoucTsa aMQOTCPHEIX CBOHCTB bubmnoreka ITOK https://m.edsoo.ru/00aelc64
oKcHIa U THAPOKCHIA
THUAPOKCHUIA AJTIOMMHUS U
THAPOKCHUA [[UHKA.
57 | JKeneso 834 Nel-2 bubmmoreka ITOK https://m.edsoo.ru/00ae1d86
BuaeomaTeprualibl: ropeHUEKEIE3aBKUCIIOPOACUXIIOPE
JI.O.15. 833,\e3-5
IIpoBenenue
Okcupl, Ka4yeCTBEHHBIX
5g | TMPOKCHIBI H DCAKIUTH Ha HOHBI bubmmoreka ITOK https://m.edsoo.ru/00ae35e6
comu xene3a (1) xkenesa (1) m xenesa
u xenesa (1) (1), memm (1),
OIMMCaHNEC IIPU3HAKOB
HX IIPOTCKaHM.
O06o0mmeHne n
59 | cucremaTuszamus 830-33
3HAaHUU
ITpakTrueckas
pabora Ne 7.
Pemenne
Ortuer 110
AKCIIEPUM ECHTAT
60 | pHBIX 3a1a4Y 10 fpaxTHHee Bbubmoreka ITOK https://m.edsoo.ru/00ae3de8
TEME Kou
«Baxxnenmme pabore
METaJUTBI U X
COCITMHCHUSDY
Beruncnenuns mo
YpaBHEHUSM
XUMHUYIECKIX Pewwene
61 | peakiuii, ecnu sanad Bubnuoreka ITOK https://m.edsoo.ru/00ae1750
OJTMH 13

peareHTOB JIaH B
N30BITKE WA



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COZEPIKUT
MIPUMECH.
Breraucnenus
MacCOBOM JOIH
BBIXOJIa
MpOAYKTa
peakuuu

62

O06o001menne u
cUcTeMaTH3aus
3HAHUH I10 TeEMeE
«Baxxneimmue
METaJbl U UX
COCTMHCHUS

§28-33

63

O6o001enne U
CHUCTEMATU3ALUS
3HaHUH 3a Kypc
OCHOBHOM
LIKOJIBI

Tloar. x

KOTp. pab.

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

64

KonTponbHas
pabora Ne4 mo
TeMe
«BaxHneiimue
MeTaJUIbl ¥ X
COCIIMHEHUSD)

65

Pemenue 3amau

Pemenue
3a;aq

Bubmmoreka ITOK https://m.edsoo.ru/00adb33c

66

BemectBa u
MaTepuaibl B
TIOBCEIHEBHOM
JKM3HH YelloBeKa

837, 39

Bubmuoreka ITOK https://m.edsoo.ru/00ae3f50
J.0. Uzydenue o6pa3ioB MaTepuaioB (CTEKIIO, CIIABBI METAJLIOB,
HOJIMMEPHBIE MaTEPHAIIbI)

67

XuMHueckoe
3arpsi3HEHHE
OKpYyXarolei
cpensl

8§38

Bbubmumoreka ITOK https://m.edsoo.ru/00ae4270

68

Poab xumuu B
peLIeHII

Bbubmuoreka ITOK https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3f50
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9KOJOTHYECKHUX
npobieM

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68




IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM NPOT'PAMMBI

7-8 KJIACC
Kon . o
HpoBEpsIEMOro IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOT'O 00IEr0
pesyabTaTA o0pa3zoBaHus
1 ITo Treme: «IlepBoHAYATEHBIC XUMUYCCKHUE TTOHITHSDY
PacKphIBaTh CMBICI OCHOBHBIX XHMHYCCKHUX ITOHSATHH: aToOM, MOJICKYTa, XHUMHYECKUH 3JIEMEHT, IMPOCTOE BEIIECCTBO,
CJIOXKHOE BEIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJIHAsS), BAJICEHTHOCTh, OTHOCHTENbHAS aTOMHAas W MOJICKYJISIpHAS
11 Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl J0JIS XMMHYECKOTO JIEMECHTa B COCTUHEHUH, MOJIIPHBIN
00BEM, XMMHYECKas PEaKIUs, KIACCU(PUKAIUS PEAKIM: PEaKIMi COCJAWHCHUS, PEaKIUU Ppa3JIOKEHUs, peaKIuu
3aMeIeHUs, peakni 00OMeHa, 9K30- U SHIAOTEPMHUYCSCKUE PEAKIIHH, TSIUIOBOW d(PEKT peaKInu, pacTBOP, MAcCoBasl JIOJIs
BelecTBa (MpOIeHTHAs KOHIIEHTPAIUs) B paCTBOPE
19 WIUTIOCTPHPOBATE B3aNMOCBSI3b OCHOBHBIX XHMHUECKHX MOHATUHN W MMPUMEHSATH 3TH TIOHATHUS IPU OTIMCAHUN BEIIECTB H UX
TIPEeBpANECHUI
1.3 WCIO0JIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JIUIsl COCTaBICHUS (JOPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKIHIl
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUSI MacChl BEILIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKOHa
ABoraapo
1.5 OTIPEIEeIIATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KJIaCCU(PUIIMPOBATh XUMHUYECKHUE PEAKIMH (10 YMCIYy M COCTAaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEILUIOBOMY
ahdexTy)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJIK0 XUMUYECKOTO 3JIeMEeHTa M0 GOpMyie COeAUHEHUS,
1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh €CTECTBEHHOHAy4YHbIe METOJbl IO3HAaHHWS — HAONMIOJCHHE, H3MEpPEHHE, MOJICIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN )
2 ITo Treme: «BaxHeiilne npeacTaBUTENN HEOPTaHUIECKUX BEIIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHIA: OKCUJ], KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIPEIeNATh MPUHAICKHOCTD BEIIECTB K ONpPeIeIEHHOMY KIIACCy COEAMHEHUH 1o opMynam
2.3 KJ1acCU(UIIMPOBATh HEOPIaHUYECKUE BEILIECTBA
24 XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3JIMUYHBIX KJIACCOB, MOJATBEP)KJas OMHMCAHUE




IIpUMEpaMU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKIUI

IMPOTHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCHUMOCTH OT HX KAYCCTBCHHOI'O0 COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA

2:5 XUMUYECKUX MPEBPANICHUN B PA3JTHYHBIX YCIOBHIX
CIIeZIOBaTh IpaBHJaM TIOJb30BAHUS XHUMHYECKOH IMOCYHOH W JabopaTOpHBIM OOOpPYAOBAaHUEM, a TAKKE IpaBHIIAM
oOpamieHns C BEIIEeCTBAMH B COOTBETCTBUM C MHCTPYKIHSMH IO BBITIOJTHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OTBITOB TIO

2.6 MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJIA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C OMPEIeIEHHOM
MaccoBOM J10Jiell pacTBOPEHHOTO BEUIECTBA, INIAHUPOBATH U MPOBOJANUTH XUMHUYECKHUE IKCIEPUMEHTHI 10 PACIIO3HABAHUIO
PacTBOPOB MIeI0YEH U KUCIOT € IOMOIIbIO HHAUKATOPOB (JIAKMYC, (heHon(TanenH, METUIIOPAHK U APYTHE)

2.7 MIPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOM peaKkIuu

3 [To Teme: «llepmoanueckuit 3akoH u Ilepuoanueckas cucrema xumuueckux snemeHTtoB JI. M. MenneneeBa. Ctpoenue

aTOMOB. XuMH4ecKast cBsi3zb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINI
PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHSTUH: SIPO aToMa, 3JIEKTPOHHBIN ClIOM aToMa, aTOMHasi OpOuTab, paaunyc

3.1 aToMa, XUMUYecKasl CBSA3b, MOJSIpHAs M HEMOJspHas KOBAJEHTHAas CBS3b, ANEKTPOOTPHUIATEILHOCTh, HOHHAS CBA3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2 KJIACCHU(HUITUPOBATH XUMHUUICCKUE DIICMEHTHI

33 OMHCHIBATh U XapakTepuzoBaTh TabiauuHyio ¢dopmy Ilepuoanueckoit cuUCTEeMbl XUMHYECKHX JJIEMEHTOB: pa3inyaTh
MOHATHUSA «TJIaBHas noarpynna (Arpynmna)» u «nobounas noarpynmna (brpymma)y, «Manbsie» u «00IbIIHE) TTEPHOIbI

34 packpsiBaTh cMmbica Ilepuogmyeckoro 3akona J[.M. MenpgeneeBa: AeMOHCTpUpPOBATH MOHUMAHHE MEPUOIUYECKON
3aBUCHUMOCTHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MojoxkeHus B [lepuonnyeckoii cucreme
COOTHOCHUTh 00O03Ha4YeHMsI, KOTopele HMelTcs B Tabnuue «llepuonmyeckas cucremMa xumuueckux sjiaemeHTton J[.U.

3.5 MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsia siapa, ooiiee
YHCIIO 3JIEKTPOHOB M pacipe/iesieHue UX MO 3JIEKTPOHHBIM CIIOSIM)

3.6 OTIPEJEIIATh CTENEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX

3.7 OTIPEJIeNIATh BUJ XUMUYECKOU CBS3H (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COSTMHEHUSX




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7-8 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

HepBOHaLIaJ'II)HBIe XUMHNYECCKHUEC ITOHATUA

11

[Ipeamer xumun. Pons XxumMuu B KU3HM 4elnoBeKa. XMMHS B CHCTeMe HayK. Tena u BemectBa. PU3MUECKUE CBOMCTBA BEUIECTB.
ArperatHoe COCTOSIHHE BEILIECTB

1.2

[TonsaTue o MmeTo1ax Mo3HaHus B XUMUU. YucThie BemecTBa u cMecu. CriocoObl pa3ieieHus: cMecei

1.3

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3J€MEHTOB. [IpocThie M ClOXKHBIE BElEeCTBA. ATOMHO-
MOJIEKYJIIPHOE YUEHUE

14

Xumunyeckas popmyna. BareHTHOCTh aTOMOB XMMUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTEIbHAs
aToMHas Macca. OTHOCUTeNIbHAsI MOJIEKYJIsIpHast Macca. MaccoBas 10J1s XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHUU

1.5

KonunuectBo BemectBa. Monb. MosnsipHast Mmacca. B3auMoCBsI3b KOJTMYECTBA, MAacChl U YMCIAa CTPYKTYPHBIX €IMHUI[ BEIECTBA.
Pacuétel mo GpopmynaM XUMHUYECKUX COCTUHEHHI

1.6

duznueckue U XUMUYECKUE SIBICHUS. XUMHUYECKasi peakus U e€ Mpu3HaKh. 3aKOH COXPAHEHUS] MAacChl BEIIECTB. XUMUYECKUE
ypaBHeHUs1. Kiaccuukanus XuMUYecKuX peakiuii (CoeqMHEHUs, Pa3I0KEHUS, 3aMEIICHHs, 0OMEHa)

1.7

XHUMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYI0H, ¢ TTpaBuUIaMu pabOThI B JIAOOpATOPUH U IPUEMAMH 0OpaIICHUS
C J1abopaTOpHBIM O00OPYIOBaHHEM, HW3yYCHHE W ONKCaHUE (U3NYECKUX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB,
HaOmroieHue (usnyeckux (TUTaBJICHHE BOCKA, TasHUE JIbJia, pACTUPAHUE caxapa B CTYNKE, KUIICHHE W KOHJCHCAIUs BOJbI) U
XUMUYECKHUX (TOPEHUE CBEYH, MPOKATMBAHNE MEIHOM MPOBOJIOKH, B3aMMOICHCTBUE Mella ¢ KHCIIOTOW) SIBJICHU, HAOII0ICHUE U
OIHMCaHKE MPHU3HAKOB MPOTCKAHHUS XUMUYECKUX PEaKIHi (Pa3sio’KeHHE caxapa, B3aUMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUIOM
Oapusi, paznoxkenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3aumozelcTBue xkene3a ¢ pactBopoMm coiu menu(ll), mzyuenue
croco0OB pa3lieliecHus] cMeceid (C TMOMONIbI0 MarHuTa, (QUIBTPOBAHHME, BBIAPUBAHHUE, ITUCTWILUIAIMS, XpoMaTtorpadwusi),
MPOBEICHUE OYMCTKH MOBAPCHHOM COJIM, HAOJIIOJICHUE M ONMCAHKUE PE3yJbTaTOB MPOBEICHHUS OIBITA, WILTOCTPUPYIOIIETO 3aKOH
COXpaHECHHSI MACChl, CO3IaHUE MOJIeIel MOJICKYJ (IIIapOCTEPHKHEBBIX)

Baxneiiue NpeaACTAaBUTCIIM HCOPraHMYICCKUX BCIICCTB

2.1

BO3,HYX — cMech rasoB. CocraB BO3yXa. KI/ICHOpO)I — DJICMCHT U HPOCTOC BEUICCTBO. Haxoxxnenue KHCJIOpOoda B IIPUPOLL,
(I)I/ISI/ILIGCKI/IC U XUMHYECKHE CBOMCTBA (peaKHI/II/I ropeHI/m). OKCI/II[H. HpI/IMeHCHI/Ie Kucjiiopozaa. CnocoObl MOJIYYCHHA KHUCIIOPO/Ja B
J'Ia60paTOpI/II/I U IPOMBIINIJIICHHOCTH. prrOBOpOT KHUCJIOpOJa B IIpUPOAL. O30H — AJUIOTpOIIHAA MO)II/I(I)I/IKaI_II/ISI KHCJIOpOda

2.2

Tenmopoi B(I)(I)CKT XHMHUYECKOH pCaKkiunn, TCPMOXUMHUYICCKHUC YPABHCHUSA, 5K30- U SHAOTCPMUUCCKUC PCAKIINH. TommmBo: YroJjib 1




MeTaH. 3arps3HeHHe BO3yXa, YCUICHHE TApHUKOBOTO AP (eKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bomopon — anemeHT u mpocToe BelecTBo. HaxoxkaeHne Boiopoia B IpUpoie, GU3HUECKUe U XUMHUECKHE CBOICTBA, IPUMECHEHHE,
crocoObI nosrydeHus. KucioTsl u coym
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ModnsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBOMCTBA BOAbl. Bonma xak pacrBopurens. PacTBopsl. HackllieHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOpUMOCTH
BELIECTB B BoJie. MaccoBas J10J1s1 BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BObl. OcHOBaHuUs. Ponb pacTBOpoB B Ipupoae U
B JKU3HU 4esoBeka. KpyroBopoT Bojibl B mpupo/e. 3arpsi3HeHue NpupoHbIX BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJT

2.6

Knaccudukanus nHeoprannueckux coenunenuil. Oxcuapl. Kiaccugukanus okcuaos: coseoOpasyromine (OCHOBHbIE, KUCIOTHBIE,
am@orepHble) U HecosneoOpasyromue. Homenkiatypa okcunoB. dusndyeckue U XUMHUYECKHE CBOWCTBA OKCHIOB. [losyuenue
OKCHJ0B

2.7

OcHoBanus. Knaccudukamus ocHoBaHMil: MIENOYM U HepacTBOpUMbIe ocHOBaHMS. HomeHknatypa ocHoBaHui. @usndeckue u
XUMUYECKHE CBOWCTBA OCHOBaHMM. [loydeHre oCHOBaHMM

2.8

Kucnotel. Knaccuduxarmus kucnotr. Homenknarypa kucinot. dusndeckne u XMMHYECKHE CBOWMCTBA KHUCJIOT. Psij akTHBHOCTH
MetaioB H.H. bekerosa. [lonyduenue kuciaor

2.9

Comu. Homenkiarypa cosieil. @uzndeckrue U XuMU4ecKkue cBorcTBa coiei. [lomyyenne coneit

2.10

I'enetnueckas CBA3b MCXKOY KlIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUH SKCIIEPUMEHT: KauyeCTBEHHOE OIpe/eieHHe COAEp)KaHHUsS KUCIOpoJa B BO3IyXe, IOJIyuyeHue, coOupaHue,
pacro3HaBaHMe W M3yYEHHE CBOMCTB KHCIOpOJAa, HaONIOACHHE B3aMMOJCWUCTBHUSI BEUIECTB C KHUCIOPOJOM U YCIOBUS
BO3HHMKHOBEHHUS M MPEKpalleHus TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMH OKCHJIOB U OMTMCAaHHE X CBOMCTB, MOJIy4YEHHE,
coOupaHue, pacrio3HaBaHWE M HM3y4YeHHE CBOWCTB Bojopoja (ropeHue), B3auMojeicTBHe Bomopona ¢ okcumoM wmemu(ll)
(BO3MOXKHO HCHOJIB30BaHUE BHUAECOMATEpUaIoB), HaOIMOJeHHEe OOpa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE
0COOCHHOCTEH pacTBOpPEHUS BEIECTB C Pa3IMYHON PacCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMPENEIEHHON MaccoBOM
JoJiell pacTBOPEHHOTO BELIECTBA, B3aMMOJICHCTBHE BOJbl C MeTa/llaMU (HATPUEM U KaibliieM) (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), OIpPEACJICHHE pPACTBOPOB KUCIOT M IIEN0Yed C TOMOINbI0 HMHAWKATOPOB, HCCIEIOBaHHE OOpasIoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAONIOJICHWE W3MEHEHUS OKPACKM HWHAMKATOPOB B PAaCcTBOPAaxX KHUCIOT U
miesioveil, m3ydeHue B3aumojencTBua okcumga meau(ll) ¢ pacTtBopom cepHOl KHUCIOTHI, KUCJIOT C MeETallJlaMH, peakluin
HEUTpanu3aluy, MOTy4eHnEe HepaCTBOPUMBIX OCHOBAaHHUM, BHITECHEHHME OJIHOTO METajla JAPYrUM M3 pacTBOpa COJIH, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe «BaskHel1me Kiiacchl HeOPraHMYEeCKUX COSTMHEHHI»

[lepuoanueckuii 3akoH u Ilepuoanueckas cuctema xumuieckux inemeHToB [[.1. MenneneeBa. CTpoeHre aToMOB. XUMUYECKas
cBs3b. OKHCIUTETbHO-BOCCTAHOBUTENBHBIEC PEAKIIUN

3.1

HepBLIe TIOIIBITKH KJIaCCI/I(bI/IKaI_[I/II/I XHUMHYECKHUX JdleMeHToB. IlloHsaTHE O rpymmax cCXOJAHbIX JJICMCHTOB (H_ICJ'IOLIHLIC u
IICJIOYHO3CMCIIbHBIC MCTAJUJIbI, I'AJIOTCHbBI, MHCPTHBIC l"aBLI). QHGMGHTH, KOTOPBIC O6p2[3y}OT aM(I)OTepHBIe OKCHJbI U THAPOKCUABI




3.2

[lepuonnueckuii 3akoH. llepumoamueckass cucrema xumuuyeckux osnemeHtoB J[.M. MenneneeBa. Koporkonepuoanas wu
JuHHOTIeproHass ¢GopMmel [lepuoamueckoit cucrempl xumuueckux snmemeHtoB JI.MI. MenneneeBa. Ilepuonbl U Tpymibl.
DU3NYECKUI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOJA U TPYIIIbI AIEMEHTA

3.3

Crpoenne atomoB. CoctraB aromHbIX snep. M3ortombl. DnexktponHbl. CTpoeHHE 3IEKTPOHHBIX 000J04YeK aTOMOB mepBbIX 20
xuMHueckux sneMeHToB llepmommueckoit cucremnl J[.M. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JIEMEHTa IO €ro
noJioxkeHuto B [lepuoanueckoit cucreme .M. Menpaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHSI paguyca aTOMOB XHUMHUYECKHMX 3JEMEHTOB, METAUIMYECKUX M HEMETaUIMUYEeCKHX CBOWCTB TIO
rpynnam u nepuonam. 3Haduenue [lepuoamdeckoro 3akoHa u Ileproaudeckoit CUCTEMbBI XUMHUECKHUX AJIIEMEHTOB ISl Pa3BUTHUS
Hayku U nipaktuku. J[.M. MenaeneeB — yd€HbIN U IrpaKJaHUH

3.5

Xumunueckas cBsa3b. KoBasieHTHas (HOJSpHAS U HEMOJISIpHAs) CBSA3b. DJIEKTPOOTPULIATEIbHOCTh XUMHUYECKUX 31eMeHTOB. MoHHas
CBSI3b

3.6

Crenenb okuciacHus. OKHCINTEIHPHOBOCCTAHOBUTCIIHLHBIC pEaKkIuu. Hpoueccm OKHCJICHMS M BOCCTaHOBICHHS. OKHUCIMTEIN U
BOCCTaHOBUTCIIN

3.7

XVUMHYECKUH SKCIIEPUMEHT: M3y4eHHE OOpa3IOB BENISCTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBUE THIAPOKCHIA ITUHKA C
pacTBOpaMH KHUCJIOT H HleJ'Io‘-IefI, MPOBEACHUE OIILITOB, HWIUIIOCTPUPYIOIIUX IMPUMEPBI OKHUCIUTCIBbHO-BOCCTAHOBHUTECIBHBIX
peakiuii (ropeHne, peakinuy pa3IoKeHUs, COCTUHEHNUS )

ITPOBEPAEMBbBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUSI OCHOBHOM
OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

9 KVIACC
Kon . .
DOBEDSEMOL0 IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI 0CHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
posep 0011ero oopazoBaHus
pe3yJibTara

ITo Teme: «BemecTBo u XuMudeckas pCaKuus»

PACKpbIBAaTb CMBICJI OCHOBHBLIX XHMHUYCCKUX TTOHSTHH: PACTBOP, IJICKTPOJMUTBI, HEIJICKTPOJIMTHI, SJICKTPOIUTUYICCKAA
Aucconuanus, pCakKmnuu HOHHOI'O O6M€Ha, KaTajiu3aTtop, XHUMHYCCKOC PABHOBCCHC, O6paTI/IMBIe n H606paTI/IMLIe
pCaKuu, OKUCIUTCIIbBHOBOCCTAHOBHUTCIIbHBIC PCAKIIMHU, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKUCJIICHUC N BOCCTAHOBJICHHC,
AJUIOTpOIINA, aM(I)OTepHOCTB, XUMHYCCKas CBA3b (KOBaJIeHTHaH, HNOHHas, MeTaJ’IJ’II/I‘leCKaH), KpucCTalllInucCKas peméTKa,
CIIJIaBbI, CKOPOCTb XHMHUYECKOH pcaknunuun

UJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IIPUMEHATH 3T MOHATUS IIPU ONIMCAHUU BELIECTB U
UX IPEBPALLECHUN




COCTaBJISITh YPaBHEHUS SJCKTPOJMTHUYECKOW JTUCCOIMAIMU KHUCJIOT, IIEJOYEe M COJeHl, MOJHBbIE U COKpalléHHbIC

13 ypaBHEHUS peaKkiuii HOHHOTO OOMeHa

14 pacKpbIBaTh CYIIHOCTh OKHUCIWUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUA TOCPEICTBOM COCTABIICHUS AIIEKTPOHHOTO
OajlaHca 3TUX peakLui

1.5 IIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMHYECKOUN pEaKIIMU

2 ITo remam: «HeMetaiuibl 1 UX coeqUHEHHS» U «METaJTbl U UX COEAUHEHUS

21 XapaKTepu30BaTh (OMHUCHIBATh) 0OLIME U crnenuduyeckue XHMAIECKHE CBOMCTBA IPOCTBIX M CIIOXKHBIX BEIECTB,
TOTBEPIK1ast OMTMCAHNUE TPUMEpPaMHU MOJICKYJISIPHBIX Y HOHHBIX YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHI

29 COCTaBJISITh YPAaBHEHHS PEaKIUi, MOJATBEPKIAIONIUX CYIIECTBOBAaHUE TEHETHMUYECKOW CBSI3M MEXK]Y BEIIECTBAMU
Pa3IMYHbIX KJIACCOB

23 NpOrHO3HPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX
TIPEBPAICHUH B PA3JTMYHBIX YCIOBUSIX
CJIeIoBaTh TpaBUJIaM IOJIb30BAHUSA XMMHUYECKOW TMOCYAOW W JabOpaTOpHBIM OOOPYIOBAaHWEM, a TAaKXKe IMpaBUIaM

24 oOpaleHus ¢ BEeIeCTBAMHA B COOTBETCTBUH C MHCTPYKITUSIMH TIO BBITIOJTHEHHIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB 1O
TTOJTYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJICKUCIIOTO Ta3a)
MIPOBOJUTH PEAKIIMH, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTaB pa3IMYHBIX BEIIECTB: PACHO3HABaTh OMBITHBIM ITYTEM

2.5 XJopua-, OpoMun, Womua, kKapoboHat, docdar, CHIMKaT, CyibdaT, THIAPOKCHIWOHBI, KATHOHBI aMMOHHS, HOHBI
M3Y4YEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB

3 [To Teme: «XuMus u oKpyKarouias cpeiar»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX Xumudecknx noustuii: [1/IK Bemecta; koppo3ust MeTamioB
MPUMEHSITh OCHOBHBIE OINEPALIMM MBICIUTEIBHON JAEATeIbHOCTH — aHAJIW3 M CHHTE3, CpaBHEHHE, 0000IeHue,

39 CUCTEMAaTH3allNIO0, BBISIBICHHE MPUYMHHO-CIEJACTBEHHBIX CBS3€W — I M3y4EHUS CBOMCTB BELIECTB U XUMHUYECKHX
peakiuii; ecCTeCTBEHHOHAy4YHble METOJbl MO3HAHMS — HaONIoIeHUEe, H3MEpPEeHHe, MOJEIUPOBAaHUE, JKCIEPUMEHT

(peanbHBIN U MBICIICHHBIH )

IMPOBEPAEMBIE D2JIEMEHTBI COAEP KAHUSA

9 KUIIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Bemecto u xummnueckas peakuus. [losropenne
11 [lepuognueckuit 3akoH. Ilepmoanueckas cuctema xumuyeckux snmeMeHtoB J[.M. MengeneeBa. CrpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPHOOB, KaJlMsl, KAJIbLIMS M UX COCIUHEHH B




COOTBCTCTBHH C ITIOJIOKCHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BeliecTBa: BUIbl XUMUUYECKON CBSI3U. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THIIA
KPUCTANTMYECKON pEmETKM W BHOAa XUMHUYECKoW cBs3M. Kiaccudukanmmss W HOMEHKJIATypa HEOPraHMYECKMX BEUIECTB
(MexyHapoaHas U TpUBUaAJbHas). XMUMHUUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJlacCaM HEOPraHUYECKUX
COCIMHEHU M, TEHETUYECKasl CBSI3b HEOPTAaHMYECKUX BEIECTB

1.3

Knaccugukanus XuMUYeCKUX PEaKIUi 10 Pa3IMYHBIM MpU3HaKaM (TI0 YMCIy U COCTAaBY YYacCTBYIOIIUX B PEAKLUHU BEIIECTB, IO
TEIUIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTENEHEeHd OKHUCICHUS XHMHUYECKHUX D3JEMEHTOB, MO0 OO0paTUMOCTH, IO YYacTHIO
KaTajan3aTopa). OK30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMHUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMHUYECKON pEeaKIMH

14

Ilonsitue 00 O6paTI/IMI:IX n H€06paTI/IMI>IX XHUMHUYCCKUX PCAKIHAX. ITorsaTHHE O TOMOTEHHBIX U TCTCPOrCHHBIX PCAKIUAX. IToustue
0 XUMHUYCCKOM PaBHOBCCHH. CDaKTOPI)I, BJIMAIOIMIUEC HA CKOPOCTDH XUMHUYECKOM PEAKIMHU U MOJIOKCHUEC XUMHUYCCKOTO PaBHOBECHUA

1.5

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH, dJICKTPOHHBIN 0aTaHC OKUCIUTEIBHO-BOCCTAHOBUTENIbHON peakiinu. CocTaBlieHnE
YpaBHEHUN OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C MCTIOJBb30BaHUEM METO/1a AJIEKTPOHHOTO OaaHca

1.6

Teopust 3AEKTPOTUTUYECKON AMCCOIMALINM. DJIEKTPOJUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHHOHBI. MeXaHu3M JIUCCOLHAIIU
BEIIECTB C Pa3IMYHBIMH BHJIaMH XUMHUYeCKOW cBs3u. Crenenp auccormanuu. CWIbHBIE M CIIa0ble AJIEKTPOJIMTHI. Peakimm
WOHHOTO OOMeHa. YCJIOBHS MPOTEKAHHWS peakluidi MOHHOTO OOMEHa, TMOJIHBIE W COKpall€HHbIC MOHHBIC YPaBHEHUS PEaKIIHi.
CBoiICTBa KHCJIOT, OCHOBAHHI U COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOJUTHYCCKON nuccoruanuu. KadecTBeHHbIE peakinu
Ha HoHbL [loHATHE O THIpOIN3E COen

1.7

XUMHUYECKUH IKCIIEPHUMEHT: 03HAKOMJICHHE C MOJCISIMU KPHCTALTMYECKUX PEMIETOK HEOPTraHWMYECKHX BEIIECTB — METAJUIOB U
HeMeTa/UIoB (rpaduTa M ajaMasa), CIOXKHBIX BEHIECTB (XJIOopHa HATPHs); UCCIEAOBAaHUE 3aBHCHMOCTH CKOPOCTH XHMHYECKOU
peaKkiMu OT BO3JCHCTBHS PA3JIMYHBIX (PAKTOPOB; HCCICIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IIpoliecca
JMCCOIMALIMN  KHCJIOT, IIeJo4Yed W cojieii  (BO3MOXKHO HCIOJBb30BAaHWE BHICOMATEPUAIIOB); IPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHHUS PEakluii MOHHOTO oOMeHa (0Opa3oBaHME OcCajKa, BBIJICICHHE Ta3a, 00pa3oBaHUE
BOJIbI); OIBITOB, MILTFOCTPUPYIONIMX HMPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIUi (FOpeHUE, PeaKuu pa3jioKeHus,
COCIIMHEHUS); PACMO3HABAHUE HEOPraHMYECKUX BEIIECTB C TOMOIIBI0 KAYECTBCHHBIX pEaKIMii Ha WOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 337124

HemeTtannel u uX coequHEHUS

2.1

O6ma51 XapaKTCPUCTUKA TIaJIOI'CHOB. OcobenHoctu CTPOCHHUA QaTOMOB, XApPAKTCPHLIC CTCIICHU OKHUCIICHUS. CTpOCHI/Ie nu
(1)I/ISI/I‘IGCKI/IG CBOICTBA IMPOCTBIX BCIICCTB — TIaJIOI'CHOB. XHUMHMYECKHE CBOMCTBA Ha IMpuMEpE XJiopa (B3aHMOHeﬁCTBHe C
METallllaMH, HEMECTaAJlJIaMU, H_ICJ'IO"IaMI/I). XJ'IOpOBOI[OpO)I. ConsiHast KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIy4CHUEC, IPUMCHCHUC.
I[eﬁCTBHe XJIOpa U XJIOPOBOJAOPOAa HA OPraHU3M YCJIOBCKA. Baxwueiime XJIOPpUABI U UX HAXOKIACHHUC B IIPUPOIC

2.2

O6H_[a$I XapaKTCpUCTUKa JBJIICMCHTOB VlA-l"pyrIHLI. OcobeHHOCTH CTPOCHUA AaTOMOB, XapaKTCPHBIC CTCIICHU OKUCICHUSA.
CTpOGHI/Ie n (I)I/I3I/I‘-ICCKI/IC CBOMCTBA IMMPOCTBIX BCIICCTB — KUCJIOPOJa U CCPHI. A.]'IJ'IOTpOHHLIC MOI[I/I(I)I/IKaI_II/II/I KHCJIOpOoJa U CEpHhI.
XUMHUYECKHE CBOMCTBA CCPHI. CCPOBOHOpOI[, CTPOCHUC, (pI/I3I/ILIeCKI/IC U XMMHYECKHE CBOICTBA. OKCI/I,Z[LI CCPBI KaK NpCACTABUTCIIN




KHUCIOTHBIX OKCHIOB. CepHasi KuCIOTa, (GU3NYECKUE M XUMHUYECKHE CBOMCTBA (0OIIME Kak MPEACTaBUTENS Kiacca KHCIOT U
cneurpuyeckue). XUMHUECKHUE PEaKIMH, JIKAIINe B OCHOBE IPOMBIIUIEHHOTO CIIOCO0Aa MOJYYEeHUS CEPHOU KHUCIIOTHI.
[Mpumenenne. Conu cepHOM KUCIIOTHI, KAYECTBCHHAS peakius Ha CynbgaT-uoH. HaxoxaeHue cepsl U €€ COSTUHEHHI B TIPUPO/IE.
XUMHYECKOE 3arpsi3HEHUE OKPYKaIoLIEH Cpe/ibl COeAMHEHUAMU Cepbl (KUCIOTHBIE JO0XKAU, 3arps3HEHHE BO3/1yXa U BOJIOEMOB),
COCOOBI €ro Mpe0TBPAIICHUS

2.3

OO0mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOSHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIC CTENCHH OKHCICHHUS. A30T,
pacrpocTpaHeHue B IpUpo/ie, (GU3ndYecKkue U XuMuueckrue cBoictsa. KpyroBopoT azota B mpupojie. AMMHaK, ero (pu3nveckue u
XUMUYECKHUE CBOMCTBA, MoJiyueHne u npumeHeHue. Coau aMMOHUS, WX (U3HYECKHE W XMMHUYECKHE CBOWCTBA, NMPUMEHEHHUE.
KauectBenHnast peakiiyisi Ha HOHbBI aMMOHUs. A30THasi KHCIJIOTa, €€ MoaydeHue, pu3ndeckue U XUMHUIEeCKHe CBOMCTBaA (00IIMe KaKk
MPEeACTaBUTENS Kilacca KUCIOT M crnenuduueckue). Mcnonb3oBanue HUTPATOB M COJIEH aMMOHHS B Ka4eCTBE MHHEPATbHBIX
yaoOpeHui. XUMHUYECKOE 3arpsi3HEHUE OKPYKAroIeh cpeibl COCTUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3/yXa,
TTOYBBI ¥ BOJIOEMOB)

24

®ochop, amnorponneie Moaupukauuu docdopa, duznueckue u xumuuyeckue cpoictBa. Oxcun docehopa(V) u dochopnas
KHCII0Ta, (hU3MUeCKre U XUMUYEeCKHe CBOMCTBa, nonydyeHue. Mcnonb3oBanue pochaToB B KauecTBe MUHEPATIbHBIX YAOOpEeHU

2.5

O6mas xapakrepuctrka 31eMeHToB |V A-rpymimbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIIEHUS. YTIepo,
AIJIOTPOTIHbIE MOJIUGUKALIMU, PACIPOCTpaHEHUE B Mpupoie, (pusnueckue u XuMuyeckue cBorcTBa. Ancop6bmus. Kpyrosopot
yriaepoaa B mpupojie. Okcupl yriaeposa, ux Gpu3nyeckue 1 XMMHUYECKHe CBOMCTBA, JeMCTBHE HA JKUBbIE OPTaHU3MBbI, MIOJTyYCHHE
Y TIpUMEHEHHE. DKOJOTUUECKHE TTPOOIeMBbI, CBA3aHHbIE ¢ okcuoM yriaepoaa(lV); runoresa rio0anbHOTO MOTEIJICHUS KIIMMATa,
NapHUKOBBIA 3¢ (dekT. YronapHas KHUCIOTa U €€ Coliu, UX (PU3MUeckrue U XUMHUYECKHE CBOMCTBA, MOJIyY€HUE U MPUMEHEHHUE.
KauecTtBenHnas peakius Ha kapOoHaT-uoHBI. lcronb3oBaHue KapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
X03s1iicTBE

2.6

HepBOHa‘IaJIBHBIC MOHATHS 00 OpraHn4Y€CKUX BECIICCTBAX KAK O COCAUHCHUAX Yriiepoaa (MeTaH, 9TaH, 3TUJICH, allCTUJICH, 9TaHOJI,
TJIMOCPHUH, YKCYCHAas KI/ICJ'IOTa). Hx cocTtaB M XUMHUUYECKOE CTPOCHHUC. IloHsaTHE O OMOJOTMYECKH BaXKHBIX BCIICCTBAX: JXKHUPAX,
6en1<ax, Yrii€eBOJax — M UX POJIK B )KU3HH YCIJIOBCKA. MaTepI/Iaanoe CANMHCTBO OPraHUYCCKHUX U HCOPraHUYCCKUX CoeHHHeHHﬁ

2.7

Kpemuuii, ero ¢usnueckne u XMMHUYECKUE CBOMCTBA, MONy4deHHe U npuMeHeHue. CoelnHeHUss KpeMHHs B mpupoje. Obmue
npenctaBieHuss 06 oxcuae kpemHus(1V) u kpemHueBoil kucinore. CHIIMKATBI, WX HUCIHOJB30BaHUE B OBITY, MEAUIIHUHE,
MIPOMBIIIJIEHHOCTH. BaxkHeilline cTpouTeNbHbIE MaTepualbl: KepaMuKa, CTEKJIO, LIEMEHT, 0eToH, >kene300eToH. IIpoGiemsr
0€30MacHOTO UCMOJIb30BAHUS CTPOUTEIHHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU

2.8

XHUMHUYECKUUN SKCIICPUMCHT. HU3YUCHUC O6pa3I_IOB HCOPraHNU4YCCKUX BCHICCTB, CBOMCTB COJISHOM KHCIIOTBI; ITPOBCACHHUC
KauCCTBCHHBIX peaKI_lI/Iﬁ Ha XJIOpHUA-UOHBI U Ha6J'IIOI[eHI/Ie IPU3HAKOB UX MPOTCKAHUA; OIBITHI, OTPAKAIOIINC (1)H3H‘{CCKI/IC u
XHUMHUYECKHE CBOMCTBA TallOTEHOB M HX COCAWHECHHUM (BOBMO)KHO HUCIIOJB30BaHHUEC BI/I,HGOMaTepI/IaJ'IOB); O3HAKOMJICHHUE C
O6p33L[aMI/I XJIOPUAOB (FaJ'IOFeHI/II[OB); O3HAaKOMIJICHHUE C 06pa3I_IaMI/I CCPbI U e€ COCOUHEHMSIMU (BO3MO)KHO HCIIOJIb30BaHUC
BI/I,[[eOMaTepI/IaJ'IOB); Ha6JHOI[eHI/Ie mnmponecca O6yTJ'II/IBaHI/I$I caxapa IoJg JeHCTBUEM KOHHCHTpHpOBaHHOﬁ CCpHOfI KHCJIOTBI,




M3YYCHHE XUMHYECKHX CBOWCTB pa30aBJICHHON CEpHOU KHCIIOTHI, MPOBEICHUE KAYECTBEHHOW pEaKkIUu Ha CylbpaT-uoH U
HaOIIto/IeHUEe TPU3HAaKa e€ MPOTEKaHWs; O3HAKOMJICHHE C (U3WYCCKUMH CBOWCTBAMHU a3oTa, ¢ochopa W HX COCAMHECHUU
(BO3MOKHO HCIIOJIb30BaHHE BHUJCOMATEPHAIIOB), oOpa3lamMu a30THBIX U (POCcHOPHBIX yMOOpPEHHI; IMOIydeHHe, COoOUpaHHe,
pacrno3HaBaHUE W U3yYCHUE CBOMCTB aMMHAaKa; MPOBEJACHNE KAYSCTBEHHBIX PEAKIIUil Ha HOH aMMOHUS U (oc]ar-roH U U3ydeHHE
MPU3HAKOB MX IMPOTEKAHHWSA, B3aUMOJCUCTBUE KOHIIEHTPUPOBAHHOW A30THOW KHUCIOTHI C MEAbI0 (BO3MOXHO HCIIOJIH30BAHHE
BHJIEOMATEPUAJIOB); U3YYEHHE MOJIEIECH KpUCTANIMUYECKUX PEIIETOK aiMasa, rpaduta, QyjiepeHa; 03HaKOMIIEHUE C IIPOLECCOM
aacopOIM  pacTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM VyIVIEM U YCTPOWCTBOM MPOTHUBOTA3a; IOJy4YCHHE, COOHMpaHue,
pacro3HaBaHUE M M3y4e€HHE CBOWCTB YIIEKHUCIIOTO Ta3a; MPOBEACHUE KAaYECTBEHHBIX peakluii Ha KapOOHAT- M CHJIMKAT-UOHBI U
W3y4eHUEe TPU3HAKOB WX TMPOTEKAHHS; O3HAKOMJICHME C TMPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH, pelIeHue
AKCIIEPUMEHTAIILHBIX 3a71a4 10 TeMe «BakHel e HeMeTautbl U X COSTMHEHUS

Mertannsl 1 ux COCINHCHUA

3.1

OOmasi XapakTepUCTHKa XMMHYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHMM MX mojoxeHus B Ilepuonmdeckoil cucreme
xuMmuueckux 3nemeHToB /.M. MenzaeneeBa u crpoenus atoMoB. CTpoeHre MeTaioB. MeTtannudeckasi CBsi3b U MeTajlIndecKast
KpHUCTAJUIMYECKAsl PEMIETKA. DJIEKTPOXUMHUYECKUH psAJT HAIPSKEHNU METaJUIOB

3.2

dusnyeckue U XUMHUYECKHE CBOWMCTBa MeTaymioB. OOmIue crmocoObl MOMYYeHHUS MeTaioB. IIOHATHE O KOPPO3HH METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHl MX OT Koppo3uu. CruiaBel (CTaylb, YYT'yH, TIOPATIOMUHHMA, OpOH3a) W MX NMPUMEHEHUE B OBITY U
MTPOMBIIICHHOCTH

3.3

[[lenounbie MeTamwibl: noJioxkenue B [leproanueckolt cucreme xuMudeckux anemMenToB [[.M. MenzeneeBa; cTpoeHHE UX aTOMOB;
HaxoxJieHue B npupoje. Gusndeckne u XuMUUIECKHe CBOMCTBA (Ha mpuMepe HaTpusl U Kaimusi). OKCHIBI ¥ TUIPOKCUIBI HATPHUS U
kanus. [I[puMeHeHne MEeI0YHbIX METAJIIIOB M UX COCTMHECHUM

3.4

[[lenouyHO3eMeENbHBIC METAUIBl MAarHUM W KadblUi: moJsiokeHwe B llepumoandeckodt cuctemMe XuMHUeckux anemeHtoB [I.M.
MenpeneeBa; CTpo€HHE WX aTOMOB; HaxoXKJIeHuWe B mpupoje. Dusnmyeckne W XUMHUUYECKHE CBOWCTBA MarHusi M KaJbIIHsL.
Baxkneiimme coequHeHns Kalblus (OKCHI, THAPOKCU, COJN). JKECTKOCTH BOJBI U CITOCOOKI €€ yCTpaHEHUs

3.5

AmomuHMi: nosoxkenue B [lepuoanueckoi cucteMe xumuueckux aneMmeHToB .M. MenneneeBa; CTpoeHrue aToMa; HaX0XK/ICHHE B
nipupoie. Du3nyecKkue U XUMUYECKUE CBOWCTBA ATFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA U THIPOKCUIA ATFOMUHHS

3.6

XKeneso: nonoxenue B [lepuomudeckoit cucteme Xxumuieckux 3iaemenToB J[.M. MeHneneeBa; cCTpoeHHE aToMa; HaXOXJICHUE B
npupojae. dusnveckne U XUMUUECKHe CBOICTBa xkene3a. Okcunsl, ruapokcunsl U conu xenesa(ll) u xenesa(lll), ux cocras,
CBOWCTBA M MOJYYCHUE

3.7

XUMUYECKUH HKCIEPUMEHT: O3HAKOMIIEHHE C O0pa3llaMM METAJUIOB M CIUIAaBOB, UX (PU3WYECKHUMH CBOMCTBAMU; H3yYCHHE
pEe3yNbTaTOB KOPPO3UHM METAJUIOB (BO3MOXHO HCIIOJB30BAaHUE BHIEOMATEpUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHAA
KaJbIUsl U HATPHs C BOJOW (BO3MOXHO HCIOJIb30BaHHE BHUICOMATEPHANIOB); UCCIIEOBAHUE CBOMCTB KECTKOW BOJIBI; Mpoliecca
TOpEHUs Keje3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPUATIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUit
Ha WOHBI (MarHus, Kajblus, amoMuHus, nuHka, xeneza(ll) m sxenmeza(lll), memu(ll); HabmoneHne M OMHMCAHHE MPOIECCOB




OKpalllMBaHUs IJIAMEHM HMOHAMH HATpUs, Kalusig M Kajablus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHUATIOB); HCCIEAOBaHUE
aM(pOTEpHBIX CBOWCTB THUIAPOKCHIA AaTIOMUHUS M THIPOKCHIA IIMHKA, pPEIICHHWE SKCIICPUMEHTAJIbHBIX 3aJad [0 TeMe
«BaxxHeun1e MeTajuIbl 1 UX COEIUHEHU

XHMHUS M OKpYKaroLas cpena

4.1

Hosble matepransl u TexHosoruu. BemecTBa 1 mareprainsl B IOBCEHEBHOM KU3HU YeJIOBEKa. XUMHMS U 310pOBbe. be3onacHoe
WCIIOJIb30BAHME BEIIECTB ¥ XUMUYECKUX peakuuii B ObITy. [lepBasi mOMOIIb PH XUMHUYECKUX 0)KOTAX U OTPABICHHSIX

4.2

OCHOBBI 3KOJIOTMYECKON TpaMOTHOCTH. XHUMHUYECKOoe 3arpsisHeHue okpyxkaromed cpensl IIJIK. Ponp xumuum B pemieHun
9KOJIOrMYecKUX IpobdsieM. [TprpoiHble HICTOUHUKH YTII€BOJOPOI0OB (YTOjib, IPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX NEPepadOTKH,
UX pOJib B OBITY U IPOMBIIIJIEHHOCTH

4.3

XUMHUYECKUH KCIIEPUMEHT: U3yUeHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHbIE MaTEPHUAIIBI)

IMPOBEPSAEMBIE HA OI'D 110 XUMWM TPEEOBAHUSI K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA

Kon

NpoBepPsieMoro
TpeOOBaAHUSA

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3y/jbTaTaM 02a30BOI0 YPOBHSI OCBOECHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoOBe ®PI'OC

1

[IpencraBnenue:

1.1

0 TI03HAaBAaEMOCTHU SIBICHUN MNPUPOAbI, MOHHUMAaHHWE OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMHUYECKOM HayKd Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA O0IIel KyabTyphl U MPAKTUYECKON AESITEIbHOCTH YeJOBEeKa
B YCIIOBHUSIX COBPEMEHHOT'0 OOIIIeCTBa; IOHUMaHNE MECTa XUMUU CPEIN IPYTHX €CTECTBEHHBIX HAYK

1.2

O HaY4YHBIX METOJaxX IIO3HAHHA, B TOM YHCJIC OKCICPHUMCHTAJIBHBIX W TCOPCTHUYCCKHX MCETOAAaX HCCICIOBaHUA
BCIICCTB U U3YUYCHUA XUMHUYCCKHUX peaKHHﬁ; YMEHHE HCII0JIb30BaTh MOJICIIN IJIA 00BICHEHUS CTPOCHHUA AaTOMOB U
MOJICKYII

1.3

0 cdepax mpodeccnoHANBHON NEATENbHOCTH, CBSI3aHHBIX C XHMHEHM U COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAaHHBIMHM Ha JOCTHIKEHHSIX XMMHUYECKOW HAyKH, YTO IO3BOJHUT OOYYaIOIIMMCS pacCMaTpUBaTh XHUMHIO Kak
cdepy cBoeil Oyayieit mpodeccuoHalIbHON AeATeILHOCTH U CIeNIaTh OCO3HAHHBIN BBIOOP XUMUU KaK MPOGUIBHOTO
IpeaMeTa Ipu Nepexo/ie Ha YpOBEHb CpeIHero o0IIero oopasoBaHus

Brnanenue cucreMoil XUMHUYECKUX 3HAaHUM U YMCHHC ITPUMCHATb CUCTEMY XUMHWYCCKUX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1

BaOXHEHIIINE XUMMYECKHE IOHSATHSA: XHUMHYECKHUI OJICMCHT, aTOM, MOIJICKYJIda, BCHICCTBO, IIPOCTOC M CJIOKHOC
BCIICCTBO, OAHOPOJAHAsA WU HCEOAHOPOJHAss CMECb, OTHOCUTCIIBHBIC aTOMHAsl W MOJICKYJISIpHAsA MACChbl, KOJIMYCCTBO
BCIIICCTBA, MOJIb, MOJISIpHAsA Macca, MOJIHpHBIﬁ 06’béM, OKCHJ, KHCJI0Ta, OCHOBAHHEC, COJIb (CpeﬂHSISI), XUMHYCCKasa
peaKkuusl, pCakKln COCAMHCHUA, PCAKIIMN PA3JIOKCHHUA, PCAKIHNU 3aMCIICHUA, PCAKIIUN O6MeHa, TEMJI0BOU 3(1)(1)6KT




peakuuy, 3K30- U DHIOTEPMHYECKHE PEAKLUM, PACTBOP, MACCOBAsl JOJISA XUMHUYECKOIO JIEMEHTAa B COCAWHEHUU,
MaccoBasi J0JIs ¥ MPOLCHTHAs KOHLIEHTPAlLMs BEIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIM CIIOW aromMa, aTOMHast
opOuTasb, paglyc aroMma, BaJCHTHOCTb, CTENEHb OKUCICHMS, XHMHUYECKasi CBS3b, D3JEKTPOOTPUIATEILHOCTD,
MOJISIPHAsl W HEMOJSIpPHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, METAJIMYECKAS CBS3b, KPUCTAIMYECKAs PEIIETKA
(aroMHasi, WOHHAasg, METAJIMYECKas, MOJICKYIsIpHas), HWOH, KAaTHOH, AaHWUOH, OJJCKTPOJIUT W HEIIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsT JAUCCOLMAIMS, PEaKUUH HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTENBHbBIE pPEaKLUH,
OKHCIIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHUE, 3JIEKTPOJIN3, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEO0OpaTUMbIE PEAKIINH, CKOPOCTh XUMUYECKOU peakiuu, katanuzarop, [1JIK, koppo3ust MeTanioB, CIijIaBbl

OCHOBOITOJIArarolNe 3aKOHbI XUMHUH: 3aKOH COXpPaHEHHsI Macchl, nepuoandeckuii 3akoH .M. Menzaeneesa, 3akoH

2.2 MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpO
2.3 TEOPUH XMUMHUHU: aTOMHO-MOJIEKYIISIPHAST TEOPHSI, TEOPHS AIMEKTPOITUTUIECKON TUCCOITAIINN
3 Brnanenne ocHOBaMU XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH
YMEHHE MPaBHIILHO HMCIIOJIB30BaTh W3YYCHHBIE BEIIECTBA M MaTEepHalbl (B TOM YHCIE MUHEpPAIbHBIC YI0OpeHMUs,
METaJUTBl W CIUIABBI, TIPOJYKTHI MEpepabOTKH MPUPOIHBIX HCTOYHUKOB YIIIEBOAOPOAOB (YIJIsA, PUPOIHOTO Tasa,
3.1 He(dTH) B OBITY, CETLCKOM XO3SIIICTBE, Ha MPOU3BOJCTBE U IMOHMMAaHUE 3HAUEHUS JKHUPOB, OEJIKOB, YTIEBOAOB JUIS
OpraHu3Ma 4YeJOoBEKa; YMEHHE IPOTHO3UPOBATH BIMSHUE BEIIECTB M XHMHUYECKHX IPOILIECCOB HA OpPraHU3M
YeJI0BEKa U OKPYKAIOIIYIO PUPOIHYIO CPeny
3.2 YMEHHE HHTErpUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JPYTrUX y4eOHBIX IPEIMETOB
33 HaJM4Yue OMbITa pabOThl C PAa3IMYHBIMU HCTOUYHHKAMU MHGOpPMAIUU MO0 XUMHUH (Hay4yHas U HAY4YHO-TIOMYJIspHas
JuTepaTypa, CIoBapy, CIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMEHHE OOBEKTHUBHO OLIEHUBATh MH(MOPMALIMIO O BEIIECTBAX, UX MPEBPALCHUAX U MPAKTUYECKOM MPUMEHEHUU U
YMEHHE HCII0JIb30BaTh €€ JJisl peleHus yueOHO-TI03HaBaTeNbHBIX 3a/1a4
Bnagenue ocHoBaMU MOHSATHITHOTO ammapaTa ¥ CHMBOJHMYECKOTO SI3bIKa XMMHMH JJIS COCTaBJIeHUA (OpMYI
4 HEOPraHMYECKUX BELIECTB, YPAaBHEHUI XMMHUECKUX PEakKiluii; ocHoBamu xumudeckoid HoMeHknaTypsl (IUPAC u
TPUBUAIILHOM)
YMmenue oOBSACHATH CBS3b MMOJIOKEHUS d1eMeHTa B [lepuoanueckoil cucTeMe C YHMCIOBBIMU XapaKTEPUCTHKAMU
5 CTpPOEHHUSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB M 3apsl siapa, ollllee YHCIO 3JIEKTPOHOB), pacIpe/ieieHreM
AJIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAIHSI U KaTbIUs
[IpencraBneHne O NEPUOAMYECKONM 3aBHCHMOCTH  CBOMCTB ~XMMHUECKHMX 3JIEMEHTOB (paauyc aroma,
6 3JIEKTPOOTPHUIATEIBHOCTD), TPOCTHIX U CIIOKHBIX BELIECTB OT MOJIOKEHUS 1eMeHTOB B Ilepuoauueckoii cucreme (B
MaJibIX MEPUO/IaX U TTIABHBIX MOJATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa
7 YMeHue ki1accuuIpoBaTh:




7.1

XUMHNYCCKHUEC IJICMCHTBI

7.2 HEOpPraHUYECKHE BELIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BH/JI XUMHUYECKOU CBSI3U M THUIT KPUCTATMYECKON CTPYKTYPHI B COCTUHEHUSIX
8.3 XapakTep Cpe/bl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTENTh H BOCCTAHOBHTEIb
9 YMeHne xapakTepu30BaTh (PU3NIECKHE M XUMHUECKHE CBOMCTBA!
91 MPOCTHIX BEHIECTB (KUCIOPO/I, 030H, BOJOPOI, TpaduT, aamas, KpeMHHH, a30T, pocdop, cepa, XJIop, HATPHl, Kaaui,
MarHui, KaJblUN, aTFOMUHAN, KEJIE30)
CIIO’KHBIX BEIIECTB, B TOM YHCIIE MX BOJTHBIX PAacTBOPOB (BOAA, aMMHAK, XJIOPOBOJOPOJ, CEPOBOIOPOI, OKCHIBI U
92 ruapokcupl MetamioB |-I1A rpynn, amomunus, meau (1), nunka, xenesa (11 u 1), okcunsr yrnepoaa (11 u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepwt (IV u VI), cepuucras, cepnas, azotucras, azoTHas, gochopHas,
yToJbHasi, KpeMHHEBAsE KUCIIOTa U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEpHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHUE
9.3 BEIIECTB B 3aBHUCHUMOCTH OT WX CBOMCTB, BO3MOXKHOCTh IMPOTEKAHUS XWMUYECKUX MPEBPAIICHUH B PA3IUYHBIX
YCIIOBUAX
10 YMeHue cocTaBiIsITh MOJICKYJISIPHbIC M HOHHBIE YPaBHEHUS PEaKIIMii, B TOM YHUCIIE:
10.1 peakIyii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOMINX XUMUUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYII) HEOPTaHUYECKUX BEIIECTB
10.4 MOATBEPXKIAIOLIUX TCHETUYECKYIO B3aUMOCBS3b MEXKAY HUMHU
11 VYMeHue BHIYUCIATD (TIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO D3JEMEHTa B
COEIMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEHIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM Ira3oB
11.4 M0 YpaBHEHUSAM XHMHUECKUX PEaKIUid M HaxXOJUTh KOJIWYECTBO BEIIECTBA, O0ObEM U Maccy pEareHTOB HIIU

IIPOJTYKTOB pEaKLUuu




12

Bnianenue (3HaHue OCHOB):

OCHOBHBIMM MCTOAAMHU HAYYHOI'O IIO3HAHUA (HaGJIIO[[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT, MOILGJII/IpOBaHI/IC) pu

121 W3YYCHHUH BEIIECTB M XUMHUYCCKUX SIBJICHHI, yMECHUE CHOPMYITUPOBATH TPOOJIEMY U TIPEIIOKUTH IyTH €€ PEIICHUS

12.2 0e30MmacHOM pabOThl ¢ XUMHYECKUMHU BENIECTBAMH, XHMHUECKOH MOCYI0N 1 1a00paTOPHBIM 000PYI0BaHHEM
MpaBWIaMH O€30TIaCHOTO OOpallleHHsT C BEIICCTBAMH, HCIIOJIL3YeMBIMH B TIOBCEAHCBHOW JKU3HU, TMPaBHIAMHU

123 MOBEICHUS B IEJISAX COCPEKCHHS 370POBbS M OKPYKAIOIIECH MPHUPOIHON Cpeipl; TOHMMaHWEe Bpeaa (OMacHOCTH)
BO3JICHCTBUSI Ha JKHUBBIC OPTraHU3MBI OINPEACICHHBIX BEIIECTB, CIOCOOOB yYMEHBIICHHUS W TPEAOTBPAIICHUS WX
BPEIHOTO BO3JICUCTBHUS

13 Hanwuane npakTHYecKuX HaBBIKOB IJIAHUPOBAHUS U OCYIICCTBIICHUS CIICTYIOIINX XUMUICCKUX YKCIIEPUMEHTOB:

13.1 W3YYCHHE W OTMCAaHHE (PU3UYECKUX CBOWCTB BEIIECTB; 03HAKOMJICHUE C ii)mnqecmMH Y XUMHYECKUMU SBIICHUSMU;
OTIBITHI, WITIOCTPHUPYIONINE TPU3HAKU MPOTCKAHUS XUMUYICCKHX PEaKIIHA

13.2 M3y4deHue croco00B pa3ielieHus] cMecei

13.3 TOJYEHHE KHCIOPOJa M M3YICHHE €ro CBOWCTB; TIOJlydeHUE BOJIOPOJA H M3YEHHE €ro CBOWCTB; TIOJydeHUE
VTIIEKUCIIOTO Ta3a U M3y4YCHHE ero0 CBOMCTB; MOJydeHUEe aMMHaKa 1 H3y9YCHHE €ro CBOMCTB

13.4 MIPUTOTOBJICHHUE PACTBOPOB C OMPEIEIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA

135 MIPUMEHEHHE HHIMKATOPOB (vnaKMyca, MeTWwiIoparwka U (eHondranenHa) sl OmpeneieHus Xapakrepa cpeabl B
pacTBOpax KUCIOT U HIesIouen
HCCTIeIOBAHUE U OMMCAHUE CBOMCTB HEOPraHMUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; U3yUeHHE B3aUMOICHCTBUS KUCIIOT

136 C MeTaJUlaMH, OKCHJIAMH METaJUIOB, PACTBOPHUMBIMH U HEPACTBOPUMBIMH OCHOBAHHUSIMH, COJISIMU; MOJIy4EHHUE
HEPaCcTBOPUMBIX OCHOBAHUI; BEITECHEHUE OJIHOTO METaJlla IPYTrMM U3 pacTBOpa COJIM; UCCIIeJOBaHNE aM(OTEPHBIX
CBOMCTB I'MAPOKCUIOB aTIOMUHUS U IIMHKA
pelleHre JKCIEepPUMEHTaJbHBIX 3afad 1o TeMaM: «OCHOBHBIE KJIAcChl HEOPraHUYEeCKUX COCIMHEHUI;

13.7 «DQneKTpouTUYecKas Tuccouuanus»; «Baxxueinre HeMeTaibl U UX COeIMHEHUs; «BaxkHelne MeTauuibl U Ux
COEJIMHEHUS
XUMHUYECKHE IKCIIEPUMEHTBI, WILTIOCTPUPYIOLIUE MPU3HAKK MTPOTEKAHUS PEAKIMil HOHHOTO 0OMeHa; KayeCTBEHHbBIE

13.8 peakiuu Ha MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaX HOHBI: XJIOPHUI-, OpoMuA-, Moauid-, cynbdar-, ¢ocdart-,
KapOOHaT-, CUITMKAT-aHUOHBI, THIPOKCH/I-MOHBI, KATUOHBI aMMOHHMSI, MarHus, KalblKs, alllOMUHHUS, Xxene3a (2+) u
xenesa (3+), meau (2+), IMHKA

14 Vmenne:

141 MIPEJICTaBIATh PE3yIbTaThl AKCIEPHUMEHTa B (hopMe BBIBOJOB, JIOKA3aTeNbCTB, IPaUKOB U TAOMUI] U BBHISBIATH
SMIUPUUYECKHE 3aKOHOMEPHOCTH

14.2 yCTaHABIUBATh CBSA3M MEXK]y PeaTbHO HAOII0IaeMbIMU XUMUUYECKUMU SIBIICHUSIMU H MPOIIECCAMU, TPOUCXOASIUMHU




B MaKpoO- U MUKPOMHPE, OOBACHATh MPUYHUHBI MHOTOOOpa3usi BEIIECTB

HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE I10

XUMHUU
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATUS
11 UucTteie BemectBa u cMecu. CriocoObl pa3iefieHus cMece
1.2 ATOMBI M MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHThl. CHMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpOCThI€ U CIIOKHBIE BEIIECTRA.
1.3 Xumndeckas hopmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 371eMEeHTOB. CTeneHb OKUCICHUS
14 3aKOH MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCWTENIbHAsE MOJIEKYJsipHas macca. MaccoBas 0
XUMHUYECKOTO JJIEMEHTa B COCTMHCHUHT
15 KomnuectBo BemectBa. Momab. MomspHas Macca. MonspHbli 00b€M Ta30B. B3auMoOCBsI3b KOJIWYECTBA, MAcChl M YHCIIA
CTPYKTYPHBIX €JUHUIL BELIECTBA
16 @u3nueckue U XUMMUYECKUE SIBJIICHUs. XMMHUUYECKAsl peaklus M €€ MPU3HAKU. 3aKOH COXPAHEHHsI MACChl BEUIECTB. XUMHUYECKHE
ypaBHEHUS
2 [Tepuoanueckuii 3akoH u [lepuoandeckas cucrema xumudeckux semeHToB .M. MenneneeBa. CtpoeHne aTOMOB
21 [Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema xumudeckux siaeMeHToB .M. Menzaeneesa. Ileproasl u rpynmnbl. OU3HYECKUil
CMBICJI IOPSKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIIIBI JJIEMEHTA
29 Crpoenune atomoB. CoctaB aroMHBIX sjep. M3otombl. OnekTpoHbl. CTpOCHHE 3JICKTPOHHBIX 000JIOYEK aTOMOB mepBbIX 20
XUMHUYECKUX A1eMeHTOB Ilepuoanyeckoii cucremsl JI.1. Menneneea
3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB XMMHUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOJIOB, Kajaus, Kalblus (paauyca aTOMOB,
2.3 ANEKTPOOTPHUIATENFHOCTH, METAIMYECKUX M HEMETAJNTMYECKHX CBOMCTB) U UX COCIAWHEHUH B COOTBETCTBUU C IOJIOKEHHEM
aneMeHTOB B [lepuonnueckoii cucreMe U CTPOEHHEM MX aTOMOB
3 CrtpoeHue BelecTa
31 Xumuyeckas cBa3b. KoBaneHTHas (MOJSpHAS U HETMOJISIPHAS]) CBS3b. DIIEKTPOOTPULIATEIBHOCTh XUMUUYECKUX 3JI€MEHTOB. MoHHas
cBs3b. MeTanueckas CBs3b
39 TI/IHI:I KPUCTAJUTMYECKUX peuiéTOK (aTroMHas1, HOHHAsI, METAJUIMYECKAs ), 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIITNUYECKON
PEHIETKU U BUJIa XUMUYECKOM CBSA3U
4 Baxxneilmne npeacTaBuTea HeopraHM4eckux BemiectB. Hemeramisl 1 ux coeiuHeHUsl. MeTasuibl M UX COSAMHEHUS




Knaccupukamuss ¥ HOMEHKJIATypa HEOPraHWYECKUX COCIUHEHMN: OKCHIOB (CoJieoOpasyromue: OCHOBHBIC, KHCIOTHEIE,

4.1 amQoTepHbIe) U HecoseoOpa3yloue; OCHOBaHMHN (IIETOYM W HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOJCOJEpKAIIUE U
OECKUCIOPOHBIE, OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIBIX)

42 Ou3nuecKkue W XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpa, KUCIOpPOJa, Cephl, azoTa, ¢ocdopa,
yriaepoaa, KpeMHUs

43 Ou3NUecKue 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTHUS, HATPUS, KAJIUs, MATHHS ¥ KaJIbLIWs, aTIOMUHIS, Kele3a.
DNEKTPOXUMHUYECKUN Psijl HAIPSHKEHUH METalJIoB

4.4 | ®uznyeckue U XMMUYECKHE CBOMCTBA BOJIOPOJAHBIX COETMHEHUI HEMETAJJIOB: XJI0POBOI0PO/Ia, CEPOBOJIOPO/Ia, aMMHaKa

45 dusnyeckne U XMMHYECKHe CBOMCTBA okcumoB HemeTauioB: cepol (1V, V1), azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V),
kpemHuusi(1V). TlosydeHue OKCHI0B HEMETAILIOB

4.6 Xumunueckue cBocTBa okcHa0B: MeTawioB |A-IIA rpynm, nuaka, memu(l1) u sxenesa(ll, 11).ITonydenne oKCHI0B METALIOB

47 XUMHUYECKHUE CBOWCTBA OCHOBAaHWH M aM(OTEPHBIX THIPOKCHIOB (HAa TpUMEpe THIPOKCHIOB AFOMUHUS, JXXelle3a, IMHKA).
[Tonyuenue ocHOBaHUN M aMPOTEPHBIX TUAPOKCHIOB

48 O0mme XUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJHOM, CEPHHCTOW, CEpHOM, a30THOH, (ochopHOi,
KPEMHHEBOM, yroibHON. Oco0ble XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT. [lomydyeHne Kucior

4.9 OO6mme XuMHUUYECKHe CBOMCTBA cpeHuX coieid. [lomydenue coseit

4.10 | IMomyuenue, cobupanue, pacrio3HaBaHUE BOJIOPOa, KUCIOPO/Ia, aMMHAKa, YIJIEKUCIIOTO Ta3a B JabopaTopun

4,11 | lMomyyeHne aMMHaKa, CEpHON U a30THOM KUCIIOT B MPOMBINIIEHHOCTH. O0IIHe criocoObl MOJIyISHHS METAIIOB

4.12 | 'eneTnueckas CBsI3b MEXK]y KJIaCCAaMH HEOPTaHWYECKUX COECTUHEHUI

5 XUMUYECKUE peakluu

51 Krnaccudukanuss XMMUYECKHX peakuil M0 pa3iMyHbIM MPU3HAKAM: MO YHCIY M COCTaBY Y4acTBYIOUIUMX B PEAKIMH BEIIECTB, 110
TEIIOBOMY 3 (DEeKTy, 10 U3MEHEHUIO CTENeHeH OKUCICHUS XUMHUECKUX 3JIEMEHTOB

5 TemnnoBoit 2P PexT XuMUUECKON peaKuu, TePMOXUMUYECKUE YPAaBHEHUS. DK30- U SHIOTEPMHUECKUE peakluu. TepMOXUMHUYECKHe
ypaBHEHUS

53 OKHUCAUTENFHOBOCCTAHOBUTENIBbHBIE peakiuu. OKUCIUTeN W BOccTaHOBHTENHW. IIpomecchl OKUCIEHHS W BOCCTAHOBJICHHSL.
DNEKTPOHHBIN 0anaHC OKUCIUTEILHOBOCCTAHOBUTEIBHON PeaKINK

54 Teopuss anexkTponauTnyeckod auccoumaryu. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI M HEIEKTpoJuThl. CHiIbHBIE U clladble
1eKTpoIUThL. CTeNneHb UCCOLMAILIIH

55 PeaKHHI:I HMOHHOTO OOMEHa. YCJIOBUS NPOTEKAHUs pPEaKUMd HMOHHOTO OOMEHa, TOJIHble M COKpAIlEHHbIE MOHHBIE YpaBHEHHS
peaxkuui

6 XuUMUS U OKpYyXKarolas cpeaa




BeH.[CCTBa U MaTrcpualibl B HOBCGI[HGBHOﬁ KM3HU YelIOBEeKa. be3omacHoe HCIIOJIb30BaHHUE BCIICCTB U XUMHNYCCKHX peaKLII/If/'I B

6.1 nabopatopuu 1 ObITy. [lepBasi mOMOIIs MPU XUMHUYECKHX 0KOTaX U OTPABICHUSAX
XUMHYECKOE 3arpsi3HEHUE OKpYXKaIoUel cpeabl (KUCIOTHBIE J0XKIU, 3arps3HEHHUE NOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro
6.2 npenoTBpaiieHus [lpenensHas nomycrumas koHueHtpanus sewecTB (IIJK). Ponp Xxumuum B pemieHMH 3KOJIOTMYECKUX MPOOIIEM.
VYcunenue napHukoBoro ¢ dexra, pa3pylieHrne 030HOBOTO CIIOs
[Ipumenenue cepsl, azora, pochopa, yriaepoaa, KpeMHHUSI U UX COECIMHEHHUI B ObITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
6.3 xo3siictBe. IlpuMeHeHue MeTalyioB M CIUIAaBOB (CTajlb, YYryH, IIOPAJIOMMHMM, OpoH3a) B OBITY W TPOMBIIUIEHHOCTH HX
coenuHeHuil. [IoHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHbIle NCTOYHUKHU YTIIEBOIOPOJOB (YTroib, IPUPOIHBIN ra3, HedTh), MPOAYKTHl UX MepepaboTKH (OEH3MH), UX POJb B OBITY U
MIPOMBIIITIEHHOCTH
[lepBoHavanbHble MOHITUS 00 OPraHMYECKUX BEIECTBAX KaK O COEJUHEHMSX yriepoja (MeTaH, 3TaH, STWIEH, aleTUJIEH, 3TaHoJl,
6.5 | rmmepuH, ykcycHast kucnora). [loHATHE 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: XKHPax, OelkaX, YIJIeBOJax — W MX POJH B JKU3HU
4eJoBeKa
7 Pacuérsr:
7.1 1o popMyinaM XUMUYECKHX COEeTMHEHUIN
7.2 Macchl (MacCoBOM) JT0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPAaBHCHUSIM




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi: 8-# Kiacc: 0a30BbIl yPOBEHB: YUCOHUK; 5-¢ m3aanue, nepepadborannoe, 8 kinace/ ['abpuensa O.C., Octpoymos N.I'., Ciragkos C.A.
AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemienne»

» Xumust: 9-# kiacc: 6a30BbI yPOBEHB: YUCOHUK; 5-¢ u3aanue, nepepadborannoe, 9 kinace/ I'abpuensa O.C., Octpoymos W.I'., Ciragkos C.A.
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

» Xumus: 7-i1 kjacc: 6a30BbIN YpOBEHB: yueOHUK; niepepadoTtanHoe, 7 kinacc/ ['abpuensa O.C., Octpoymos N.I"., CnaakoB C.A. AKIIMOHEpHOE
oburectBo «M3narenscTBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

* ['abpuensan O.C., Kynuosa A.B. Xumus. 8-9 knaccsl. Meroauueckoe nocoodue.

* ['abpuensn O.C., bepeskun [1L.H., Ymakosa A.A.: Xumus. 8 kinacc. KontposibHble 1 mpoBepounbie padoTsl K yuednuky O. C. 'abpuensna.

* ['abpuensn O.C., CrankoB C.A., CmupnoBa T.B.Xumus B Tectax, 3agadax u ynpaxHeHusx. 8 kiacc. K yueOnuky O. C. I'abpuensna «Xumus
8».

 ['adbpuensu O.C., Pemeros I1.B., Octpoymos WN.I'. 3agaun mo XumMuu u ciocoObl UX pemieHus. 8§ — 9 KIIacchl.

* ['abpuensu O.C., bepe3kun I1.H., YmakoBa A.A.: Xumus. 9 kinacc. KoHTposibHBIE U TIpoBepoUHbIe paboThl K yueOHuky O. C. ['abpuensaa
 ['abpuensu O.C., Pemeros I1.B., OctpoymoB WN.I'. 3agaun mo XuMuu 1 ciocoObl UX perieHus. 8 — 9 KIacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru ITpeacraBieHsl ciaeayroniue pyOpUKU: COBEThI AOUTYPHEHTY, YIUTEII0 XUMUH, CIIPABOYHKK (0OYCHB 0OJIbIIAs MOA00pKa
TaOJINII U CIIPABOYHBIX MAaTEPHAIIOB), BECENask XMMHUsI, HOBOCTH, OJJMMITHA/IbI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUUYECKUX CBEICHHI)

2. http://c-books.narod.ru JTuteparypa mo Xxumum.

3. http://1september.ru/. XXypuan «IlepBoe CeHTSOps» Ul yIUuTeNei U He TOJIBKO. B HEM mpezcTaBiieHo 60JIbII0e KOJMYECTBO Pa0OT YUECHUKOB, B
TOM YHCJIE€ M UCCIIEI0BATENBCKOTO XapaKrepa.

4. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIN MOPTAJ CO CChUIKAMU Ha 00pa30BaTeIbHbBIC CANTHI 0 XUMHH.

5. www.periodictable.ru CoopHuk cTareii 0 XHMHUYECKUX DIIEMEHTAX, HILTIOCTPUPOBAHHBIN SKCIIEPUMEHTAMH.






