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1.Ilnanupyemsble pe3y/bTaThl OCBOEHMUS YUe6HOr0O Kypca XMMMUK

JIMYHOCTHBIE PE3VYJIbTATbBI
JInuHOCTHBIE pe3y/bTaTbl OCBOEHMSI NIPOrpaMMbl OCHOBHOTO OOllero o6pa3oBaHMs AOCTUTAIOTCS B

Xolle OOyYeHMs] XMMUM B €IMHCTBE y4eOHOM M BOCIUTATEIbHOM [IesITeJIbHOCTM B COOTBETCTBUU C
TPAAVIIMOHHBIMY POCCUCKMMY COLIMOKYJIbTYPHBIMM ¥ TYXOBHO-HPAaBCTBEHHBIMM I[€HHOCTSIMMU,
MPUHSTBIMM B OOIIIECTBe TMpaBWaMM ¥ HOpPMaMM TOBeAEHMS ¥ CIHOCOOCTBYIOT IpOIleccam
CaMOITO3HAHMSI, CAMOPA3BUTHUS U COLMAIM3AIMUM 00yUarommxcsl. JIMYHOCTHBIE Pe3ysIbTaThl OTPaXKaloT
TOTOBHOCTb OOYYaIOIINXCSI PYKOBOACTBOBATHCS CUCTEMOM IMO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI U
pacIIpeHe OIbITa AesTeJIbHOCTY Ha €€ OCHOBE, B TOM UMCJIE B YaCTH:

1) maTpuMOTHMYECKOro BOCIMTAHMS: I[€HHOCTHOI'O OTHOIIEHMSI K OTEYeCTBEHHOMY KYJIbTYPHOMY,
MCTOPUUYECKOMY M HAayYHOMY HaC/JIenuio, TOHMMAaHMS 3HAueHMs XUMMUUYECKON HayKu B JKU3HU
COBPEMEHHOrO OOIIeCTBa, CIOCOOHOCTM BJIaleTh OOCTOBEpHOM WHGOpMAalMell O IepeaoBbIX
TOCTVKEHMSIX M OTKPBITUSIX MMUPOBOM M OTEUECTBEHHOW XUMMM, 3aMHTEPECOBAHHOCTM B HAYUYHBIX
3HAHMSIX 00 YCTPOIICTBE MMpa U OOIIECTBa;

2) rpakAaHCKOTO BOCIUTAHMS: MPEACTABJIEHNSI O COLMAIbHBIX HOPMAaX M MPaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHM) B KOJIJIEKTUBE, KOMMYHMKATMBHOM KOMIIETEHTHOCTM B OOILIECTBEHHO IIOJIE3HOM,
y4eOHOMCCIIeNOBATE/IbCKOM, TBOPYECKOM UM APYIMX BUAAX  AEATEIbHOCTM, TOTOBHOCTM K
Pa3sHOOOpPa3sHO COBMECTHOM [IeSTeJIbHOCTM IIPU BBINOJHEHUM YUYeOHbIX, IMO3HABaTeJbHBbIX 3amady,
BBIIIOJIHEHUM XMMMUYECKUX SKCIIEPUMMEHTOB, CO3JaHMM YYeOHBbIX IIPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHMIO ¥ B3aMMOIIOMOIIM B IIPOIeCCe 3TOM YueOHOM [IesTeJIbHOCTM, TI'OTOBHOCTU
OIIEHMBAThb CBOE IOBEIEHME M TOCTYIKM CBOMX TOBApPWUILEN C IMO3UIMM HPABCTBEHHBIX M ITPABOBbIX
HOPM C YYETOM OCO3HAHMS IIOCJAEACTBUI TOCTYIKOB; 3) IIEHHOCTM HAyYHOTO ITO3HAHMS:
MMPOBO33PEHYECKME TIPEICTAaBJIEHMSI O BEIIeCTBE ¥ XUMMUUYECKON peakiuy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pasBUTUSI HAYKM ¥ COCTABJIIOIIME OCHOBY JJISI TOHMMAHMUS CYIIHOCTU
HAay4YHOM KapTMHBI MMpA, MPEACTaBJeHMS] OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PasBUTUSI IPUPOIbI,
B3aMMOCBSI3SIX UeJIOBeKa C MPUPOMHON Cpemoi, O POJaM XUMMUM B MO3HAHUM ITUX 3aKOHOMEPHOCTE;
MMO3HaBaTe/IbHbIe MOTVBBI, HallpaBJIeHHbIE Ha MOJTyYeH)e HOBbIX 3HAHUM IO XMMMM, HEOOXOAIMBbIE [IJISI
OOBSICHEHMSI HAOJIIOJAeMbIX IIPOLIECCOB M  SIBJIEHMI, IIO3HABATeJbHOM, WHGOPMAIMOHHON U
YMTATebCKOM KYJIbTYPbI, B TOM UMCJIe HAaBbIKOB CaMOCTOsITe/IbHOV DefepanbHas pabouast mporpaMma
| Xumusa. 8-9 kmacchl (6a3oBbIM ypoBeHb) 16 paboOThl C yYeOHBIMM TEKCTaMM, CIIPABOYHOM
JIUTEPATYPOH, MOCTYITHBIMM TEXHUYECKUMM CPEeACTBaMM MHMOPMAIMOHHBIX TEXHOJIOTMIA; MHTEPEC K
OOYYEeHMIO ¥ TIO03HAHMIO, JIIOOO3HATEIbHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO,
MTPOEKTHON U MCCJIeNOBATE/IbCKOM IeSITeIbHOCTM, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU M YPOBHS
obyueHus B pAanbHeiineM; 4) bopMMUpOBaHUSI KYJIbTYPbl 3J0POBbSI: OCO3HAHME IIEHHOCTYU >KU3HU,
OTBETCTBEHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0pPOBbIO, YCTAaHOBKM Ha 3[JOPOBBIN 00pa3 sKM3HM, OCO3HAHME
MOCTeACTBUI U HENpUITHE BPEIHbIX MPUBbIYEK (YIMOTpeOseHMs aJKorosi, HApKOTUKOB, KypeHMUs),
HEeOOXOIMMOCTM COOJTIOAEHMS TPaBuj 0e30ITacCHOCTU IIpU OOpaIlleHU C XMMUUYECKMMY BellleCTBaAMU B
ObITY M peasibHOV >KM3HM, 5) TPyZOBOTrO BOCHUTAHMS: MHTEpEC K MPAKTUUYECKOMY M3YUEHUIO
npodeccuit 1 TpyAa pasJIMYHOrO POja, YBaXKeHMe K TPYAY M pesysabTaTaM TPYIOBOI IeITeJbHOCTY, B
TOM UYMCje Ha OCHOBe IIpMMEHeHMs TMpeAMETHBIX 3HaHMII 10 XMMMM, OCO3HAHHBI BBHIOOD
VHIUBUIAYAJIbHOM TPAEKTOPUM TPOMOJDKEHMsS] OOpasoBaHMSI C YYETOM JIMYHOCTHBIX WMHTEPECOB W
CITOCOOHOCTY K XMMMM, OOIIIECTBEHHBIX MHTEPECOB U MOTPEeOHOCTEN, YCIELIHON MpodeCcCuOHATbHON
IesTeJIbHOCTY U Pa3BUTHUSI HEOOXOAMMBIX YMEHMI, TOTOBHOCTh afalTUPOBaThCs B MPodeccuoHaaIbHOM
cpene; 6) 9KOJOTMUECKOTO BOCIUTAHUS: SKOJOTUUECKM IejiecooOpa3HOoe OTHOIIIEHME K MPUPOAE Kak
MUCTOYHMKY >KM3HM Ha 3emjie, OCHOBE €€ CYILIEeCTBOBAaHMS, ITOHMMAaHME II€HHOCTM 3J0pOBOro U
6e3ormacHOrO 06pa3a >KM3HM, OTBETCTBEHHOE OTHOIIIeHMEe K COOCTBEHHOMY (Gu3nueckomy U



MICUXNYECKOMY 3/I0POBBIO, OCO3HAHME IEHHOCTM COOJIIOIeHMs TTpaBuil 6e30MacHOro MOBeNeHUs TPy
paboTe C BelecTBamMy, a TakKe B CUTYalMsIX, YTPOSKAIOIIMX 300POBbIO U JKU3HM JIIO/IEH; CTOCOOHOCTY
MPUMEHSITb 3HaHWS, TOJlydyaeMble TIPY WM3YYeHUM XUMUM, [JI1 pelleHus 3amad, CBSI3aHHBIX C
OKPY>KaIoIIel TMPUPOAHON CPemoii, IJIisl MOBBIIIEHMS] YPOBHSI 9KOJIOTMUYECKON KYJbTYPbI, OCO3HAHMS
rJI00aJIbHOTO  XapaKTepa S5KOJIOTMYECKUX IMPO6JeM UM IyTel MX pelleHus IMOCPeJCTBOM MEeTOAO0B
XUMMUM, 9SKOJIOTMUYECKOTO MbIIUIEHUSI, YMeHMsS PpPYKOBOJCTBOBAaTbCSI UM B II03HABATEJIbHOM,
KOMMYHMKATUBHOM ¥ COLMAJIBHOM MPAKTHKeE.

METAIIPEIMETHBIE PE3VJIbTATBI B cocraBe wMeTanpegMeTHBIX pe3yIbTaTOB BbIAEJSIOT
3HauUMMble JJIs1 (OPMMPOBAHUSI MMUPOBO33PeHMs OOIleHAayUYHble MOHATHS (3aKOH, TeOpWsl, TPUHIINII,
runoresa, GakT, CUCTeMa, IIPOLeCC, SKCIIEPUMEHT U APYTOe.), KOTOPbIe UCIIOIb3YIOTCS B €CTECTBEHHO-
HayYHBbIX YUeOHBbIX IMpeAMeTax ¥ IO3BOJISIIOT Ha OCHOBE 3HAHWM M3 3TUX MPeIMeTOB (hOpMMUPOBATH
MpefcTaB/JeHre O I1IeJIOCTHOVM HAy4YHOM KapTMHE MMpa, M YHUBepCaJibHble YydeOHble [eCTBUS
(mosHaBaTesbHbIe, KOMMYHUKaTUBHbIe, DenepasbHas pabouas mporpamma | Xwummsi. 8-9 Kjacchl
(6a30BbINi ypOBeHb) 17 peryasiTMBHBIE), KOTOpbIe ObOecreunBaioT (HOPMMUPOBAHME TOTOBHOCTU K
CaMOCTOSIT€JIbHOMY IIJIAHMPOBAHUIO ¥ OCYILECTBJIEHMIO Yy4eOHOV HesTesibHOCTM. [lo3HaBaTesbHbIE
YHUBepcabHble yueOHbIe IeiicTBUSI bazoBbie Jiormyeckme OeNCTBUS: YMEHMUS MCIOJIb30BaTh ITPUEMbI
JIOTMYECKOTO MbIIIUIEHMSI TIPY OCBOEHUY 3HAHWI: PACKPBIBATb CMbIC XMMUYECKUX TOHATHI (BBIAEISITh
MX XapaKTepHble MPU3HAKM, YCTAHABIMBATb B3aMMOCBSI3b C APYTMMM IOHSATUSIMM), MCIIOJIb30BaTh
MTOHSATUSI [IJIT OOBSICHEHMSI OTHEIbHbIX (AaKTOB M SIBJIEHUN, BbIOMPATb OCHOBAHMS M KPUTEPUM IJISI
KIaccuUKaIUy XMMUUECKMX BEIIeCTB M XUMUYECKUX PeaklMil, YCTaHaBJMBATb MPUYNHHO-
C/IeICTBEHHbIE CBSI3M MEXKOY OOBEKTaMM M3YUYEHUsl, CTPOUTb JIOTMYECKME  PaACCYKAEHUS
(MHOYKTUBHBIE, NeOyKTUBHbIE, [0 aHAJIOTMA), MIeJIaTh BBIBOJbI M 3aKJIIOUEHMS; YMEHMe MPUMEHSTh B
mpoliecce IMO3HAHMS TOHSATMSA (TIpeIMEeTHble ¥ MeTalpeaMeTHbIE), CUMBOJIMYECKMEe (3HAKOBbIE)
MOZEJINM, VCIOJIb3yeMble B XMMUM, MTPeoOpPa3sOBbIBATh LIMPOKO MPUMEHSIEMbIE B XUMMUM MOJIEIbHbIE
MpEeICTaBJIeHNs] — XMMMUYECKUI 3HaK (CMMBOJI 3JIEMEHTa), XuMuueckas (opmysa M ypaBHEHUe
XMMUYECKON peakIMy — MPU pelleHny yuyeOHO-TTO3HABaTeIbHBIX 3aa4, C YUYETOM 3TUX MOZIETbHBIX
MPEeICTaBJIEHNII BBISIBJIATb M XapaKTEPU30BaThb CYIIECTBEHHbIE TMPU3HAKM M3yYaeMbIX OOBEKTOB —
XMMMUYECKMX BEIECTB M XMMMWYECKUX peakiuii, BBISIBJIATh OOIMe 3aKOHOMEPHOCTM, IPUUYMHHO-
C/IeICTBEHHbIE CBSI3M ¥ TMPOTMBOpEUMs B WM3y4YaeMbIX IIpolleccax M sIBJIeHUsIX. ba3oBbie
MCCJIeIOBATE/IbCKIE MIEMCTBUSI: YMEHMe MCIIOJb30BaTh IIOCTABJIEHHbIE BOIMPOCHI B KauyecTBe
MHCTPYMEHTa ITO3HaHMs, a TaK’Ke B KauyecTBe OCHOBBI i1 (hOpMMPOBAHMS TUIIOTE3BI IO IMTPOBEPKE
MPaBMUIbHOCTY BbICKA3bIBAEMbBIX CY’KAEHUI; MPMOOpETEHE OIbITa MO TJIAHMPOBAHMIO, OpraHU3alN U
MIPOBEIEHNIO YUEHNUECKUX IKCIIEPUMEHTOB, YMeHMe HaOG I0aTh 3a XOA0M IPOIecca, CAaMOCTOSITETbHO
MPOTHO3MPOBAThb €ro pe3yJbTar, (GOpMy/IMpoBaTh OOOOIIEHUSI ¥ BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO OIIbITA, MCCAeOOBAHMS, COCTABJSATb OTYET O MpoAdejdaHHON pabore. Pabora c
MHopMalMeii: yMeHe BbIOMpaTh, aHAJIM3MPOBATh M MHTEPIPETUPOBATh MH(POPMAIMIO Pa3IMUYHbIX
BUIOB ¥ (OpM TMpeacTaBieHNus, TOJyYaeMyl0 U3 PpasHbIX MCTOYHMKOB (HAyYHOTIOMYJITpHAs
JIMTEepaTypa XUMUUYECKOTO COJEepsKaHus, CIIpaBOYHbIe MOCOOUSs, pecypchl VHTepHeTa), KPpUTUUECKU
OIIEHMBAThb IPOTMBOPEUMBYIO ¥ HEIOCTOBEPHYIO MHMOpMAaNMio; yMeHNe IPUMEHSTb pPasIuyHbIe
MEeTO/Ibl M 3aITPOChl MIPU TMOUCKe U 0TOOpe MHbOPMALMM M COOTBETCTBYIOIIMX NTaHHBIX, HEOOXOAMMbIX
IJIS1 BBITIOJIHEHMSI YUeOHbIX M MO3HABaTeJIbHBbIX 33Jjau OIpeNe/€HHOrO TUIla, TPUOOpeTeHe OIbITa B
006J1aCTU UCMOJIb30BaHUST MHGOPMAIIMOHHO-KOMMYHMUKATUBHBIX TEXHOJIOTMH, oBianeHne denepanbHast
pabouass mporpamma | Xumus. 8-9 wimaccel (6a30Bbli  ypoBeHb) 18 KyJabTYypoil aKTMBHOTO
MICIIOJIb30BAHMS PA3/IMUHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEJIbHO BbIOMPATh ONTUMAaJIbHYIO (GOpMy
npeAcTaBieHns MHOOpPMAUMM U WUTIOCTPUPOBATh pelllaeMble 3afauy HECIOXKHBIMM CXeMaMu,
ouarpaMmamy, Opyrumu  ¢dopmamyu rpaduMKuM M MX KOMOMHAUMSIMM; YMEHMe WCIIOIb30BaTh U
aHaJIM3MPOBATh B Ipollecce y4eOHOM M MCC/IeNOBATENbCKOM NeATeTbHOCTY MHOOPMAIMIO O BIMSHUN



MIPOMBIIIIJIEHHOCTM, CEJbCKOTO XO3SIMICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOLIeN MPUPOTHON
cpenbl. KoOMMyHMKAaTVBHBIE YHMBEPCAJIbHbIE yUeOHbIE JIEVICTBUS: YMEHMe 334aBaTh BOIPOCHI (B XO[e
nuasiora u (M) OUCKYCCUM) TIO CYIIECTBY OOCYsKIaeMol TeMbl, GhOpMYIMPOBATh CBOU ITPEAJIOKEHMST
OTHOCUTEJIbHO BBITIOJTHEHMS TTPEAJIOKEHHON 3a/1a4M; MPMOOpeTeHe OMbITa Mpe3eHTalyuy pe3yJibTaToOB
BBITIOJTHEHMSI XMMMUYECKOTO 3JKCIepuMeHTa (71abopaTOpHOTrO OIbITa, JIAabOpaTOpHOM pPabOTHI IO
MCCJIEJOBAHUIO CBOMCTB BEIECTB, YYEOHOTO IIPOEKTa); 3aMHTEePEeCOBAHHOCTb B COBMECTHOM CO
CBEPCTHMKAMM TIO3HABATEIbHOM M MCCJIEIOBATENbCKOM IeSITEJIbHOCTM TP PelIeHNM BO3HUKAIOIIMX
mpobGjieM Ha OCHOBE YY€Ta OOIIMX WMHTEPEeCOB M COIJIACOBaHMUSI MO3MULMI (OOCYKOeHUs, OOMeH
MHEHMSMM, «MO3TOBbBIE IIITYPMbI», KOOPAMHAIIMS COBMECTHBIX EICTBUIA, ONpe/iesieHne KpUTEepUEB I10
OLIEHKEe KayecTBa BBINOJIHEHHO! paboThl M [Opyrue); PerynsarupHble yHuBepcaibHble yueGHbIe
IEeVCTBUS: YMEHME CaMOCTOSITEJIbHO OIPEeNesiaTh eI NesITeIbHOCTM, TJIAaHUMPOBAaTh, OCYIIECTBIISITD,
KOHTPOJIMPOBATh M IPU HEOOXOAMMOCTM KOPPEKTHPOBATh CBOKO NIeSITeIbHOCTb, BbIOMpATh Hambosee
3¢ deKkTUBHbBIE CITOCOOBI pellleHNs] YYeOHbIX M MMO3HABATEJbHBIX 33[a4, CAMOCTOSITEJIbHO COCTAaBJIATh
MM KOPPEKTUPOBATh MPEIJIOKEHHbIV aJITOPUTM AEMCTBUIM TIPU BBIMOJHEHUM 3aJaHUIl C YYETOM
MOJIyYeHUsI HOBBIX 3HAHMII 00 W3ydyaeMbIXx OOBEKTaX — BeIeCTBaX M peakiMsiX, OlLIEHUBATh
COOTBETCTBME IOJYUYEHHOTO pe3yJibTaTa 3asBJIEHHOW IIeJIM, YMEHMe MCIIOIb30BaTh M aHAIM3MPOBATD
KOHTEKCTHI, MTpe/ijlaraeMble B YCJIOBUM 3aJaHMUIA.

[IpenmeTHBle pe3ybTaThl M3yueHMs MpeAMeTHON obsiactu "EcTecTBeHHO-HayuyHble IPeIMeThI"
OTPasKaloT:

Xumus 8 Kiacc :

K koHumy ob6yuenus B 8 Kiacce y obyuaromerocsi 60ymy chopMMpPOBaHBI ClIeIyIOIIne
MpeIMeTHbIE Pe3yJIbTaThl MO XUMMM: PAaCKPbIBATh CMbBICJ OCHOBHBIX XMMMWYECKUX ITOHSTUIA: aToM,
MOJIEKYJIa, XUMUUYECKUIA 3JIEMEHT, ITPOCTOE BEIIECTBO,

CJIO’KHOE BEIeCTBO, CMeCh (OHOPOIHASI M HEOJHOPOIHAs), BAJIEHTHOCTb, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISIPHAsT Macca, KOJMYECTBO BellleCTBa, MOJIb, MOJISIPHAsl Macca, MaccoBasi JOJIT XMMUYECKOTO
3JleMeHTa B  COeAVHEHWUM, MOJIIPHbIM  OObEM, OKCHHA, KHUCJIOTa, OCHOBaHWE,  COJb,
3JIEKTPOOTPUIIATEIBHOCTb, CTEMEeHb OKUCIEHMS, XUMMUYecKas peakius, Kiaccudukanms peakiyii:
peakiuy COeAVHEHMS, peaKklMM pas3jIOKeHMsI, peakluy 3aMeIlleHus, peakiuyu oOMeHa, 5K30- U
SHAOTEpPMUUYECKME peaKlyy, TEIIoBOi 3(deKT peakiuu, SIAPO aToMa, SJEKTPOHHBIA CJIOV aroma,
aToOMHasi OpOUTaIb, PaINyC aTOMa, XMMMUUECKasl CBSI3b, MOJISIpHAsI ¥ HEIMOJISIpHAsE KOBAJIEHTHAST CBSI3b,
MOHHAsI CBSI3b, MOH, KATVOH, aHMOH, PAaCTBOP, MaccoBasi OIS BellleCcTBa (IIPOLIeHTHAs! KOHI[EHTpaIys) B
pacTBope;

MJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUECKUX TOHSATUI M TIPUMEHSITh 3TU TIOHSATUSI TIPU
OIMCAHUM BEILEeCTB U UX IPeBpaIlleHNI];

MCITO/Ib30BaTh XMMMUECKYIO CUMMBOJIMKY [IJIT COCTaBjeHusT (OpMyJ BeLIeCTB ¥ ypaBHEHUN
XMMMUYECKMX PeaKluil; OMpenessiTb BaJIECHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEOVMHEHMSX,
CTeleHb OKMCJIEHMS 3JIEMEHTOB B OMHAPHBIX

COeVIHEHMSIX, TIPUHAIJIEKHOCTh BEIIIECTB K OIpene/IéHHOMY KJIacCy COemuHeHMi Mo GopmysiaM, BU
XMMMUYECKON CBSI3M (KOBAJIEHTHAS ¥ MOHHAsI) B HEOPTraHUYECKUX COeVTHEHMSIX;

packpeiBaTh cMmbicy Ilepmommueckoro 3akoHa /[I.JMA. MeHpneneeBa: AeMOHCTPMpPOBAThb ITOHMMaHME
MepUoaMNYeCKOM 3aBUCUMOCTHM CBOVCTB XMMUUECKUX JIEMEHTOB OT X IojoxkeHus B [lepuoanueckon
CUCTeMe, 3aKOHOB COXpaHEHMS] MacChl BEIeCTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJ/ISIPHOTO
yuyeHusl, 3aKoHa ABOragpo, OIMChIBaTb M XapakTepusoBaTb TabimuHyio Gopmy Ilepmoamueckoit
CUCTEMBI XMMMUECKMX SJIEMEHTOB: pasjuMuaTh IMOHATMSI «TJIaBHasg mnoAarpymma (A-rpymma)» u
«TI060YHast

noxarpyrtrna (Bb-rpyrma)», Masibie 1 60bIIINE TTEPUObI, COOTHOCUTH 0003HAUEHMSI, KOTOPbIe UMEIOTCS B
TabsmIe

«Ilepmognueckast cucrema xummdyeckux ayemeHtoB [II.MI. MenneneeBa» €  UMCIOBBIMU
XapaKTepUCTUKAMM CTPOEHMSI aTOMOB XMMMUUYECKUX 3JIEMEHTOB (COCTaB M 3apsii siapa, obIiee 4Yuciio
3JIEKTPOHOB U paclipeiesieH e UX TI0 3JIeKTPOHHBIM CJIOSIM);



KJIacCUGUIMPOBATh XMMUYECKME 3JIEMEHThbI, HEOpraHuyeckue BelecTBa, XMMMUUeckue peakuyu (1o
YMCTY ¥ COCTABY YYACTBYIOIIMX B PeaKIMy BEIIECTB, MO TEIVIOBOMY 3D deKTy);

XapaKTepu3oBaTh (OMNUCHIBATh) OOIIME XMMUUYECKMEe CBOWCTBA BeIIeCTB pas3/IMUHBIX KJIACCOB,
MOATBEPKIAsT OMMCaHMEe MPUMEPAMM MOJIEKY/SIDHBIX YpPaBHEHMI COOTBETCTBYIOIIMX XUMMUYECKUX
peaxImit;

MIPOTHO3MPOBATh CBOVICTBA BEILIECTB B 3aBMCUMMOCTM OT MX KayeCTBEHHOTO COCTaBa, BO3MOKHOCTU
MPOTEKAHMS XMUMUYECKMX MTPEBPAILIEHNI B Pa3/INUHbBIX YCIOBUSIX;

BBIYMC/IATh OTHOCUTEbHYIO MOJIEKYJIIPHYIO M MOJISPHYIO MacChl BeIeCTB, MAacCCOBYIO JOJIIO
XMMMYECKOTO 3JIeMeHTa 1Mo ¢GopmyJie CoOeIHEeHNsI, MAaCCOBYIO JOJIIO BEIIECTBA B pacTBOpE, ITPOBOINUTH
PacyYEThI IO YPaBHEHMIO XMMMUUECKO peaKiym;

MPUMEHSITb OCHOBHbIE OIEepalyy MbICJIUTEIbHON [eSITeTbHOCTM — aHajduM3 UM CUHTE3, CpaBHEHMe,
0600611IeH1e, CUCTeMATU3alMIO, KIAaCCU(BUKALNIO, BbISIBJIEHNE TTPUUYMHHO-CJIEICTBEHHBIX CBSI3€M — IJIST
M3yYEeHUS] CBOVICTB BEILIECTB M XMMMUUYECKUX peakluil, eCTeCTBEHHO-HayYHble METOAbl TMO3HAHUS —
HaO/IIoAeHNe, 3MepeHe, MOJIeIMPOBaHNe, SKCIIEPUMEHT (peasTbHbIN Y MbICJIEHHBIN);

CJIeoBaTh MpaBMJIaM IOJIb30BaHMSI XMMMUUYECKO TTOCYA0N U JIabopaTOPHBIM 0OOPYAOBAaHMEM, a TAKKe
mpaBujaM oOpalieHus] C BeIIeCTBaMM B COOTBETCTBMM C WMHCTPYKIMSMM IO BbIIIOJIHEHUIO
J1aGOPATOPHBIX XMMUUECKMX OIBITOB IO MOJTYYEHNIO ¥ COOMPAHNIO Ta3000pa3HbIX BeIeCcTB (BOmopoaa
M KUCIOpOJa), IMPUTOTOBJIEHUIO PAaCTBOPOB C OIpPENeSEHHOM MaCcCOBOM MOJieli pPacTBOPEHHOTO
BeIlleCTBa, TUIAHMPOBATh M IPOBOAUTH XUMMUYECKME SKCIIEPMMEHTBI O PaCIO3HABaHMIO PacTBOPOB
IeJI0YEN ¥ KMUCJIOT C IMTOMOILbIO MHAMKATOPOB (JTaKMYC, heHoI(pTalIenH, METUIOPAHK U APYTUE).
Xummsa 9 knacc:

K xonmy obyuenus B 9 kiacce y obyuaromierocsi 0ymy chOpMUPOBaHbI CJIEIYIONINE
MpeaMeTHbIe pe3yJIbTaThl 10 XUMUMA:
pacKpbIBaTh CMbICJI OCHOBHBIX XMMWYECKUX TMOHSATUIA: XMMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH,
KaTMOH, aHMOH, IPOCTOE BEIECTBO, CJIOKHOE BeIleCTBO, BAJIEHTHOCTb, 3JI€KTPOOTPHUIATE/IbHOCTD,
CTeNeHb OKMCJIEHMsI, XMMMUUECKasl peaklys, XMMUUecKasi CBSI3b, TEIUIOBOM 3(DdeKT peakiyyu, MOJIb,
MOJISIPHBINI O0OBEM, pacTBOp, 3JIEKTPOJMUTHI, HEIJEKTPOJIMUTBI, 3JIEKTPOJUTUYECKAs OUCCOLMALINS,
peakuyuu MOHHOTO OOMeHa, KaTaJu3aTop, XMMMUEeCKOe paBHOBecue, oOpaTuMble UM HeoOpaTUMbIe
peaxiui, OKUCIATEIbHO-BOCCTAHOBUTE/IbHBIE peaKlyy, OKUCIUTE/Ib, BOCCTAHOBUTE/Ib, OKMUCJIEHNE U
BOCCTaHOBJIEHME, a/UIOTPONus, aM(pOTepHOCTb, XMMMUUECKass CBsI3b (KOBaJIEHTHAs, MOHHasI,
MeTaJUInueckast), KpUCTa//IMUecKasl PelIéTka, KOppo3us MeTa/lJIOB, CIUIaBbl, CKOPOCTb XMMMUECKOM
peakiiuu, ripefe/ibHO AomycTumas KoHmeHntpainus [1/1K BeliecTsa;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUUYECKUX TIOHSATUI U TNPUMEHSTBITY IIOHSATUS TIPU
OMMCAHMY BEIECTB U UX TIPeBpalleHNIt;
MICIIOJIb30BaTh XMMMUECKYIO CUMBOJIMKY [JIT COCTaBJieHMsI (OpMYJI BelIeCTB U ypaBHEHUI
XMMUYECKUX PeaKIui;
OIpee/IsTh BAJIGHTHOCTh M CTEIeHb OKUCJIEHUSI XMMUUECKUX 3JIEMEHTOB B COeIVHEHMSIX Pa3IMYHOrO
cocTaBa, TMPMHAIJIEKHOCTb BEILIECTB K OIpeNeIéHHOMY KJacCy COemuHeHui mo ¢opmysiaM, B,
XUMUYECKOM CBSI3M (KOBaJIEHTHAsl, MOHHAs, METAJTMUYECKas) B HEOPraHMYECKUX COeAVHEHUSIX, 3apsi,
MOHA TT0 XMMMYecKoy (popmysie, XxapakTep Cpebl B BOTHBIX paCTBOpPaxX HEOPraHMUYECKUX COeIVHEHN,
TUIT KPUCTA/UTMYECKOI PEIIETKM KOHKPETHOT'O BEIIIeCTBa;

packpbiBaTh cMmbici [lepmuoamueckoro 3akoHa .M. MeHaeneeBa 1 AeMOHCTPUPOBATh €ro MOHMMAaHMeE:
ONMMCHIBATh M XapakTepusoBaTb TabmmuHyio ¢opmy [lepMogmueckon CUCTEMBI XUMUUYECKUX
3JIEMEHTOB: pasiuMuaThb TIOHSTUSI «TJiaBHasl moarpynmna (A-rpymnma)» ¥ «mMobovyHas TOATpyIIa
(b-rpynma)», Manble ¥ OoJsbllle TEPUOAbI, COOTHOCUTb OOO3HAUeHMs, KOTOpble MMEIOTCS B
MepuoaMYecKoil Tabauile, C YMUCIOBBIMM XapaKTEePUCTUKAMM CTPOEHUSI aTOMOB XUMMUUYECKUX
3JIeMeHTOB (COCTaB M 3apsif, siapa, oOllee YMC/IO 3JIeKTPOHOB M paclpefeseHye X 10 3JeKTPOHHBIM
CJI0SIM), OOBSICHITDH OO0IlMe 3aKOHOMEPHOCTU B M3MEHEHUM CBOWCTB 3JIEMEHTOB U UX COEOVMHEHUN B
rpefiesiax MaJIbIX TIEPUOAOB U TJIABHBIX IMOATPYIII C YUETOM CTPOEHUS UX aTOMOB;

KJIacCUMUIMPOBATh XMMUYECKME 3JIEMEHTbI, HEOpraHMveckue BelecTBa, XMMMUUeckue peakuyu (1o
YMCIYy M COCTaBY YYAaCTBYIOIIMX B PeakiMy BEIIECTB, MO TeIUIOBOMY 3(MdeKTy, MO M3MEHEHUIO
CTeleHel OKMUCJIEHUST XMMUYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMMChIBATh) 00IIMe U crelduyecKre XMMUIEeCKe CBOMCTBA MPOCThIX U CJIOSKHBIX
BEIlIeCTB, TIIOATBEP)KAAsl OMNMCaHMe T[pMMepamMyM  MOJIEKY/SIDHBIX M VIOHHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XUMUUECKUX PEaKIINIA;

COCTaBJIITh YPaBHEHMS JIEKTPOIUTUYECKON AMCCOUMALMM KUCOT, LIEJOYeN M COJIe, TOJHbIE U
COKpAIlléHHbIe YpaBHEHMSI peakiMii MOHHOTO OOMeHa, ypaBHEHMSI peaklyi, IOATBEPsKIAIOIIX
CYILIECTBOBAHME I€HEeTUYECKOM CBS3M MEKAY BellleCTBaMy Pa3/IMUHbIX KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKMCJIUTETbHO-BOCCTAHOBUTEIbHBIX PEAaKLMi ITOCPEICTBOM COCTaBJIEHMUS
3JIEKTPOHHOT'O GajslaHca 3TUX PeaKinif;

MPOTHO3MPOBaTh CBOVCTBA BEIECTB B 3aBUCMMOCTM OT MX CTPOEHMSI, BO3MOXKHOCTM ITPOTEKaHMUS
XUMUYECKMX TTPEBPAILIEHNI B Pa3/IMUHBIX YCIOBUSIX;

BBIUMCJ/IATH OTHOCUTEIbHYI) MOJIEKYJIIDHYIO M MOJIIPHYIO MacChl BelleCTB, MaCCOBYIO JOJIIO
XMMMUYECKOTO 3JIeMeHTa 1Mo (HopmyJie CoeAHEHMS, MAaCCOBYIO JIOJTIO BEILeCTBAa B PACTBOPE, IIPOBOAUTH
PACYETHI IO YPAaBHEHMIO XMMUUYECKON PeaKInm;

coGJTI0aTh TIpaBuMJa MOJIb30BAHNS XMMMUUECKO MTOCY0M U TabopaTOPHBIM OOOPYIOBaHMEM, a TaKKe
nmpaBwia oOOpalieHuss C BeIecTBaMM B COOTBETCTBMM C MHCTPYKIMSIMM TI0  BBITTOJTHEHUIO
J1aBOPaTOPHBIX XMMUYECKMX OIBITOB IO MOJIYYEHUIO ¥ COOMPAHMIO ra3000pa3HbIX BEIEeCTB (aMMuaKa
M YTJIeKMCJIOTO Ta3a);

MPOBOAUTDL peakIMi, MOATBEPKIAIOIIE KAaueCTBEHHbBI COCTaB Pa3/IMYHbIX BEIECTB: PACIIO3HABATh
ONBITHBIM NyTEM  XJOPUAOpPOMMI-, MOOMUI-, KapboHaT-, docdar-, cuamMKar-, Ccyjabdar-,
TYMAPOKCUI-MOHBI, KaTMOHbI aMMOHMSI ¥ MOHbI M3YYEHHBbIX META/IJIOB, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;
MPVYMEHSITb OCHOBHbBIE OIlepaly MbICJUTENIbHON [eSITEbHOCTM — aHajuM3 UM CUHTE3, CpaBHEHMe,
0600611IeH1e, CYCTEMATU3aLIMIO, BbISIBJIEHME TPUUMHHO-CIEACTBEHHBIX CBSI3€i — [IJIST M3yUeHMs CBOVICTB
BEIIECTB M XMMMWYECKMX peaklMii, eCTeCTBeHHO-Hay4Hble METOMbl IO3HaAaHMSI - HaOJIoJeHue,
M3MepeHne, MOAEIMPOBaHMe, SKCIIEPUMEHT (peasibHbI I MbICJIEHHBIN).
BBIITyCKHMK MOMTYYUT BO3MOYKHOCTb HayUMThCS:

® BbIIBHTATh M MPOBEPATH IKCIEPHMEHTA/IBHO TMITOTE3BI O XHMHUYECKIUX CBOVICTBAX BEI[ECTB
Ha OCHOBE HX COCTaBa M CTPOEHWS, MX CIIOCOOHOCTH BCTYIATh B XHMHUYECKHE PEAKIHH, O XapaKTepe i
MPOAYKTAaX Pa3/IMYHbIX XUMIYECKHUX PEaKII;

®  XapaKTepy30BaTh BElJeCTBA IT0 COCTaBY, CTPOEHMIO ¥ CBOJCTBAM, YCTAHABJIMBATh
TIPHYHHHO-CIEACTBEHHBIE CBA3H MEXKIY JAHHBIMI XapAKTEPHCTHKAMH BEIL[ECTBA;

® COCTaBJIATH MOJIEKY/IIPHBIE ¥ ITOJHBIE HOHHBIE YPABHEHVS IO COKPAIEHHBIM HOHHBIM
YDaBHEHVIM,

® [IPOrHO3MPOBATh CITOCOOHOCTH BeljecTBa  IMPOSBJIATH OKHC/TUTE/TPHBIE — HJIH
BOCCTAHOBHTE/IbHBIE CBOJICTBA C YYETOM CTEIIEHEN OKHUCIEHNSA 5JIEMEHTOB, BXOAAIIIX B €r0 COCTAaB,;

® COCTaBJIATh YPAaBHEHHS PeakI[ii, COOTBETCTBYIOIMX IOCIEN0BATETbHOCTH IIPEBPALICHII
HEOpPraHW9YeCKHX BEIJeCTB Pa3/IMYHbIX K/IACCOB;

® BBIIBHTATH ¥ IPOBEPATH IKCIEPHMEHTA/IPHO TI'MIIOTE3bI O pPe3YJIbTATaX BO3NEHCTBIUI
DA3IMYHBIX (PaKTOPOB HA H3MEHEHIE CKOPOCTH XHMIYECKOH PeaKIii;

® JICITOJIB30BATh MPHOOPETEHHbIe 3HAHMSA /I IKOJOTMYECKH TIPaMOTHOrO ITOBEJeHHUS B
OKPY3KaroLjey cpene;

® JICITOJIB30BATh TPHOOPETEHHbIEe KIIOYEBbI€ KOMIIETEHI[HH ITPY BBITOJIHEHHUI ITPOEKTOB I
YYEeOHO-MCCITeJOBATENbCKHUX 3a4a4 MO H3YYEHHIO CBOVCTB, CIIOCOOOB IIOJIVYEHVS M PACIO3HABAHVSI
BeII[eCTB,

® OOBEKTHBHO OILJ€HHUBATH HHQOPMAIHIO O BEIeCTBaX M XUMIYECKIX ITPOLIeCCax;

® KPUTHYECKM OTHOCHTHCA K IICEBJOHAVYHON HH@OOPMAIIH, HEJOOPOCOBECTHONH DEKIaMe B
CpenCcTBax MacCOBOM HHQOPMAIHIH,

® OCO3HABATh 3HAYEHNE TeOPETHYECKHUX SHAHMI ITO XHUMMI JJI MPaKTHIECKOH JeITeTbHOCTH
ye/IOBeKa;

® (037aBaTbh MOZEIM M CXeMbI JJII PelIeHHUSI YYeOHbIX M MTO3HABATE/IbHBIX 3a4a4, ITOHUMATD
HeoOXoqMMOCTb COOJIIOQEHHUS TMPEAITHCAHMI, ITPEAIAraeMbIX B HHCTPYKIMAX ITO MCIOJIb30BAHHIIO
JIEKAPCTB, CPELCTB ObITOBO XVMMIH H JP.



[Tporpamma mOCTpOEHa C yY4eToM crelmMduky ycBoeHus: yue6Horo marepuaa getbmu ¢ OB3.
BaskHeiiiiee ycyioBrMe MpaBWIBHOTO MOCTPOEHMST Y4eOHOrO MpoIecca - 3TO JOCTYITHOCTh U
3 deKTMBHOCTh OOYyUYeHMs [IJIsT KaXKAOTO y4Yalllerocs 7 Buaa B 001ieo6pa3oBaTeIbHbIX KIaccax.
[Ip obyuenun yuammxcs ¢ OB3 mo manHoli paboueit mporpaMMe HeOOXOOMMO  YYUTHIBATh
cenyoIe oCOOeHHOCTH IeTel: HeyCTOMYMBOEe BHMMaHME, MaIblii 0ObeM IMMaMsITH, 3aTPyTHEHUS TIPpU
BOCITPOM3BEIEHNM MaTepuaia, HeChOpMMUPOBAHHOCTb MBICJIMTENbHBIX OIepalyii, aHaau3a, CUHTe3a,
CpaBHEHMSI, TIJIOXO Pa3BUTHI HABBIKM UTEHMSI, YCTHOM U IMIMCbMEHHOM Peunt.
B nepuop KapaHTMHA (YCWIEHMST CAHUTAPHO-3MMAEMIOJIOrMYECKIX MEPOIIPUSITIIA) o6ydeHe JeTei

MOJKET OCYILECTBJISITHCS B JUCTAaHLIVIOHHOM PEXMME.

ILy1s opranusanmm AUCTaHIMOHHOTO OOYYeHMs TI0 TEXHOJIOTUM UCIIOIb3YIOTCS CJIeOYIOIIe
matdopmbl: «Poccuiickas snekTpoHHas mkosa», Cepsuc «SIaaekc. Yuebuuk», Cepsuc «SIKmaccy,
obpasoBaresibHast 1atopma «Yun.py», GoogleForms, oHaiiH-ypOKM yepe3 MpUIOKeHusT Zoom,
Skype .Dnektponnbie Bepcun Y MK ot usparenbcts «IIpocBemienme» u «Poccuiickmii yueGHMUK »
JlormycKkaeTcst COKpallieHe B TeXHOJIOTMIA 10 25 MuHyT. YPOKM B AMCTaHIMOHHOM (hopMare BeIyTCS C
yUETOM 06S13aTeJIbHOI CMEHbI JeSTeIbHOCTHHE 6osiee 15 MUHYT 38 KOMITbIOTEPOM (2-5 Kitacchr),
BpEMEHM MTPOBEeeHNSI YPOKOB C IIPMMEHEHMEM 3JIEKTPOHHOTO OOYUYeHMSI Y IMCTAaHIIMOHHBIX
obpa3oBareyibHbIxHE 60s1ee 20 MUHYT 3a KOMITbIOTEPOM (6-7 KJIacchl),

He 60Jee 25 MuHYT 3a KoMIibioTepoM (8-9 Kitaccos),

(CanlluH 2.2.2/2.4.1340-03 «I'urnennyeckue TpebOBaHMS K ITEPCOHAIBHBIM 3JIEKTPOHHO-
BBIYMC/IATEIbHBIM MaIIHAM ¥ OpraHu3anuuy paboThI»).

.CopepkaHme yyeGHOro Kypca

IlepBoHaYQ/IbHBIE XMMUUYECKIE TTOHSITUS

IMpenmer xumun. Tera u BeijecrBa. OCHOBHbBIE METOLbI MTO3HAHMA: HAOIIOACHHUE, H3MEDEHIE,
akcrepumeHT. Dusuueckue u Xumuueckue spieHus. Yucrtble BemiectBa U  cmecu. CrocoObl
pasmenienusi cMmecei. Atom. Monekyna. XUMUYECKUI 3j1eMEeHT. 3HaKM XUMMUUYECKUX 3JIEMEHTOB.
ITpocTblie U CIOKHbBIE BellleCTBa. BalleHTHOCTD. 3aKOH ITOCTOSHCTBA COCTaBA BEIJeCTBA. XUMUUYECKIe
bopmynbl. Wupekcel. OTHOCUTesbHAasT aToMHas M MOJeKy/sipHasg Maccbl. MaccoBas —mosst
XMMMUYECKOT'O 3JIeMeHTa B COeAVHEeHUM. 3aKOH COXpaHeHMsI MacChl BellecTB. XMMMUUeCKMe YpaBHEeHNs.
Koaduumentsl. YcaoBus M TpuU3HAKM MPOTEKAaHMS] XUMUUYECKMX peakuuit. Momb - emmMHMIA
KOoJIMuecTBa BellecTBa. MoJisspHas mMacca.

Kucnopon,. Bomopon

Kucnopop - xummueckunt sjieMeHT 1 ITpocToe BeiecTBO. O30H. CocraB Bozayxa. Ousmyeckue
U XUMMYECKME CBOMCTBa Kucjoponaa. IlonmyuyeHue m mpumeHeHMe KUCIOpoma. TermIoBod s@@ekt
xummeckux peakipit. TloHgrme 06 3K30- M 3HAOTePMHYECKHX pearknigx. Bomopon — XMMMUUYeCKUii
9JIEMEHT U IIPOCTOE BellecTBO. PuUsmuueckue 1 XMMmUUecKme cBoiicTBa Bogopopa. [Toyuenne Bomopona
B Jsabopatopun. [llosyuerHme Bogopona B MPOMBIIIIEHHOCTH. IIpumeHerHme Bogopona. 3aKOH
ABoranpo. MonsipHbiit 06beM rasos. KauecTBeHHbIe peakiuyu Ha ra3oo0pa3Hble BelllecTBa (KMUCJIOPO],
Bozopo1). O6beMHbIE OTHOIIIEHUS Ta30B MPU XUMUYECKMUX PEAKIINSIX.

Bopa. PactBopb!

Bozga B npupone. Kpyrosopor Boabsr B npupozge. Dusmdeckme 1 XuMHIECKHE CBOJCTBA BOJBI.
PactBopsl. PacrBopumocrs Bemjects B Boge. KoHLeHTpanus pacTBOpoB. MaccoBas [IoJis
PacTBOPEHHOTO BEIeCTBA B PaCTBOPE.

OcCHOBHBIE KJIaCChI HEOPTaHMUYECKUX COETUHEHMM

Okcuppl. Knaccudukatusa. Homenknarypa. @usmyeckme CBOVCTBA OKCHAOB. XUMUUYECKUE
cBoOVicTBA OKCuuOB. [lomyuerme wu mpumeredme okcuzoB. QOcHoBanusa. Kiaccudukanms.
Homenknarypa. @usmyeckrie cBorictBa OCHOBadHwMH. IlosydeHne ocHoBaHMH. XVIMUUYECKMEe CBOVCTBA
ocHoBaumit. Peakiusa Heurpammsanuu. Kucinorsl. Knaccudukaums. Homenknatypa. @wmzmueckue
cBoricTBa KucaoT.Iloryvere n mpyuMeHerHe KHCIOT. XVMUYecKe CBOVMCTBA KUMIOT. VIHAMKATOPbI.


https://skyteach.ru/2020/03/21/distancionnoe-obuchenie-kak-provesti-uroki-v-zoom/

W3meHeHMe OKpacKku MHAMKATOPOB B pasmuHbix cpemax. Comu. Knmaccubukarnms. Homenknarypa.
Dusmueckme cporictBa coJjer. TloyuerHme u mpuMeHeHwe CcoJiey. XVMUYecKyue CBOVCTBa COJIe.
leHeTnueckasi CBSI3b MeXAY KjIaccaMy HeOpPraHUMYecKuX coemuHeHuit. [Ipo6iema 6e30rmacHOro
HCITOJTP30BAHHUS BEIJEeCTB M XUMHYECKMX PEaKIii B ITOBCEJHEBHON XM3HM. TOKCHYHBIE, roproyne i
B3PbBIBOOIIACHBIE BEIJeCTBA. bbITOBag xummdeckasg rpaMOTHOCTb.

Ctpoenne aroma. [leprommueckuit 3aKOH ¥ MEPUOAMYECKAS CHCTEMA XMMUUECKUX IJIEMEHTOB
.. MeHpeseeBa

CrpoeHne aToma: SIIpO, SHEPreTUUeCKuil ypoBeHb. COCTaB gapa aroMa. IPOTOHBI, HeHTPOHBIL.
Hszoromsr.  Tlepyuoguueckuit 3akoH .M. MengeneeBa. Ilepuommueckast cucrteMa XUMUUYECKUX
snemenToB [I.11. MenneneeBa. @u3n4eckuii CMbICJI aTOMHOIO (ITOPSIIKOBOT0) HOMEpa XMMMUYECKOTO
37IeMeHTa, HoOMepa I'PYIINbI U Iepuoa rnepuoanueckon cucremol. CTpoeHne sHePreTMYecKuX ypOBHeNn
atroMoB 1epBbIXx 20 XUMMUECKMX 3JIEMEHTOB mepuomudeckoy cucrembl [I.M. MeHgeneesa.
3aKOHOMEPHOCTM M3MEHEHMSI CBOVICTB aTOMOB XMMMYECKUX 3JIEMEHTOB U MX COE€IMHEHMI Ha OCHOBE
MOJIOKeHus1 B mepuoauveckoit cucreme J[I.M. MeHnmeneeBa ¥ CTpPOeHMsI aToMa. J3HauveHUe
ITepmomnueckoro 3akona JI.. Menneseesa.

Crpoenne BeliecTB. XMMmUUIecKast CBSI3b

DJIeKTPOOTPHIIATE/IPHOCTh aTOMOB XHMHYECKHX 3/1eMeHToB. KoBajleHTHas XMMUUeckas CBSI3b:
HenoJIsipHas U ToJsipHasA. [IoHITHe O BOZOPOZHOM CBA3M M €€ B/IMAHHM Ha (DHUINYECKHE CBOHCTBA
BerjecTB Ha npyumepe Boabl. VIoHHaa cBA3b. Metayinueckast CBsI3b. 1HITbI KPHUCTATHYECKHX PELIETOK
(aTOMHAs, MOJIEKY/IAPHAA, HOHHAL, METa/UTHIeCKasd). 3aBUCHMOCTb QH3NYECKHX CBOYCTB BEIJeCTB OT
THIIa KPHUCTA/I/THYECKOH PELIIETKIL.

XummuuecKkue peakuymn

ToHgre o ckopocTH XUMHYECKOM peakii. ParKTopbl, BJIHIIOLHE HA CKOPOCTh XHUMIYCCKOH
peakiprt.  Tlorgrme o karaamszarope. Knaccubukanyss XMMWMUYECKMX peakluil 1O  PasJIMYHbIM
MpU3HAKaM: YMCJTy M COCTaBYy MCXOIHBIX M TOJYYEHHBIX BEIECTB; M3MEHEHUIO CTEeIeHel OKMCIeHUS
aTOMOB XMMMWYECKMX 3JIEMEHTOB; IIOIJIOIIEHMIO WIM BbIIEJIIEHMIO SHEpPruy. OJIEKTPOIUTUIECKAsT
Juccoumalus. DJIEKTPOJIUTbI U HesneKTposuThl. Monbl. KaTumoHbl ¥ aHMOHBI. Peakluy MOHHOTO
obMeHa. Y CI0BMSI MPOTEKAHMS peaKUNii MIOHHOIO 0OMeHa. DJIeKTPOINTUYECKas IUCCOIMAIUSI KUCIIOT,
menoueit u cojeii. CremeHb okuciaeHus. OmnpepesieHne CTENeHM OKUCIEHUS aTOMOB XUMMUUECKUX
9JIEMEHTOB B  coemuHeHusx. Oxkucimrenb. BoccranoBurtenb. CyIIHOCT — OKMCJIUTETbHO-
BOCCTAaHOBUTEJIbHBIX PeaKIINiA.

Hemerayuet IV - VII rpymnmn u ux coeqyHeHus

[TonoskeHue HEMETA/JIOB B IEpPUOAMYECKOM CUCTeMe XUMMHuYeckKux sjemenHtoB [I.U.
Mengeneepa. OOlIMe CBOMCTBA HEMETA/IOB. ['ayjoreHel: (gu3Mueckue M XUMMUUYECKME CBOMCTBA.
CoenuHeHys TaJOreHOB: XJIOPOBOAOPOI, XJIOPOBOAOpOAHAs KucjaoTa 1 ee coiu. Cepa: dusmueckue u
xuMmuueckue cBoycrBa. CoeguMHEHMsI Cepbl: CEPOBOAOPOH, CYJabbuiabl, OKcuabl cepbl. CepHas,
CEepHICTAd M CepOBOAOPOAHAS KMUCJAOTHI I UX COMU. A30T: (usuUecKkue U XUMMUUECKUE CBOMCTBA.
Amvmak. Comm ammonmsa. OKcuabl azota. As3oTHas KucioTa u ee coimu. Dochop: pusmueckue u
xumMmueckme cBovictBa. Coemmuenust pocdopa: oxkeun docdopa (V), oprodochopHast Kuciora u ee
comu. Yriepon: dusnmyeckue M XUMUUYECKUE CBOWCTBA. A/roTpomnd yriepona: aIMas, IPagur,
KapouH, @ysrepersr. CoemuHenus yriepona: okeunabl yraepoga (II) m (IV), yronpHas kuciaora u ee
comu. Kpembmit i ero coeanHeHvd.

MeTa/uthl ¥ MX COeIVHEHUS

TososxeHre MeTa/IoB B IEPHOHIECKON CHCTEME XHMIYECKix J1eMeHToB /.U, Mergereesa.
Meramisr B npupoge u obmpre crocobpr nx moydernd. Obrpe @rundeckine CBOHCTBA MeTaJIIOB.
Ob6ime xXuMMMYECKMe CBOMCTBA META/UIOB: peaklyuM C HeMeTa/ulaMy, KHUCJIOTaMM, COJISIMMU.
OJIeKTPOXHMUYCCKIH pgn HaapakeHny meranios. 1llenouHble MeTaIbl UM UX COeAVHEHMs.
LllenoyHO3eMeIbHBIE METAJUIBI U UX COeIUHeHMsT. AmoMyuHMUiI. AM(POTEPHOCTh OKCUAA U TUAPOKCHUAA
amomuuus. JKeneso. CoegyiHeHNs keje3a U MX CBOMCTBA: OKCUIBI, TUIPOKCcHUabl M coyn skejesa (II u
III).

[TepBoHaya/IbHBIE CBEIEHNSI 00 OPraHMIECKMX BEIIECTBAX

[TepBoHaua/bHbIE CBEEHNUS O CTPOEHMM OPraHMYeCKMX BeIleCTB. YTJIeBOJOPOIbl: MeTaH, 3TaH,
STUNEeH. HJCcTouyHuky YriieBogoponoB: MPUPOLHBI ra3, He@Tb, yrop. Kuciaopopcomepskaiiye
CoeIVHEHMSI: CIUPThI (METaHOJI, 3TaHOJ, IJIMIIEPUH), KapOOHOBbIE KUCIOTHI (YKCyCHasi KUCJIOTA,



aMMHOYKCYCHasl KMCJIOTa, CTeapMHOBAsI M OJIEMHOBAsI KMUCJIOThI). Buosiornyecku BaskHbIe BeIECTBa:
SKUPBI, TJIIOKO3a, OesIKU. Xummrdeckoe 3arpsa3HeHie OKPYKaroIIer CPERbI 1 ero IIOCAEqCTBHA.

Twumbl pacyeTHBIX 3a7a4:

1. Borumciienne MaccoBO IOV XMMUUECKOTO 3jIeMeHTa 110 (GopMYyJie COeIMHEHNSI.

Ycranoprenme mpocreriieri @opMysbI  BerjecrBa MO MACCOBBIM  JOJAM — XHUMHIYECKUX
S/IEMEHTOB.

2. Bpruncienus mo XMMMUYECKMM YypaBHEHMSIM KOJMYeCcTBa, o6beMa, MacChl BelllecTBa IO
KOJIMUECTBY, 0ObEMY, MacCe peareHTOB WM IIPOIYKTOB PeaKIVn.

3. PacueT maccoBoi1 10/ paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

[IpumepHBIe TeMBI IPAKTUIECKMX PABOT:

1. JIabopaTtopHoe o6opymoBaHMe U IpueMbl oopalieHus ¢ HuM. [IpaBuia 6e3omacHOM paboOThbI
B XMMWYECKOV J1JabopaTopum.

2. Oumncrka 3arpsisHeHHOV TOBapeHHOM COJIN.

3. TIpusHaky MpOTeKaHUS XUMUYECKUX PEaAKIINIA.

4. TlonyyeHue KUCAOPOAA U U3yUEHME €TO CBOMCTB.

5. TTonyueHue BOmopoaa 1 U3y4deHmue ero CBOCTB.

6. IlpuroroByieHre pacTBOPOB C OMpPeIeJIeHHON MacCOBO J10JIel paCTBOPEHHOTO BEllleCTBa.

7. Pemienne sKCIepUMMEHTAJbHBIX 3amau 10 Teme «(OCHOBHbIE KJIaCChl HEOPraHMYeCKUX
COeIVIHEHUI».

8. Peaxiiny noHHOro o6meHa.

9. KauecTBeHHbIE peakIMy Ha MOHbI B pPaCTBODE.

10. ITosryuenne amMmumaKka u M3y4eHME €ero CBOMCTB.

11. [TonyuyeHne yriaekucaoro rasa u usydeHue ero CBOMCTB.

12. Pemienne skcrepumeHTasbHbIX 3amau o teme «Hemerayter IV - VII rpymm n ux
COeIVHEeHUI».

13. Pellienne skcniepyMMeHTa/IbHBIX 3a/1a4 11O TeMe «MeTauibl U UX COeAVHEHMSI».

Temarudeckoe INIaHUPOBaHME C YKa3aHUEM KOJIMYeCTBa 4aCOB, OTBOOUMBIX Ha OCBOE€HME

KKIOOM TeMBI

Temaruueckoe IIJIaHUPpOBaHME. X IMUA , 8 kimacc

Ne Tema KomnuecTtBo KonnuecTtBo KomnuecTtBo
/11 YacoB MPaKTUIECKUX KOHTPOJIbHBI
paboTt X pabor
1 IlepBoHauaibHbBIE xumMmmueckue | 18 2 1
TTOHSTUS
2 Kucnopon. I'openue. 7 1 -
3 Bopopog. 3 1 -
4 Bopa. PacTBopbI 6 1 1
5 KonnuecTtBenHble oTHOLIEHUSI B | 4 -
XUMUA
6 Baskueriime Kjiaccel | 11 1 1

HEOPraHMuYeCcKUX COeIVHEHMUN




7 [Tepmommueckuit 3aKOH nu|9 -
CTpOEeHMe aToMa.
8 Ctpoenne BemectBa. Xummudeckas | 10 - 2
CBSI3b.
Wroro 68 6 5
TemaTuueckoe IUIaHMPOBaHMeE: XUMMS , 9 Kilacc
Ne Tema KomnuecTBo KomnuecTtBo KomnuecTtBo
/1 YacoB MPaKTUUYECKUX KOHTPOJIbHbBIX
pabot pabot
1 [ToBTOpEHME OCHOBHBIX BOIIPOCOB | 5 - 1
8 kyacca
2 Knaccnbukanms XUMUUYECKUX | 6 1 -
peakiuin
3 XuMHUecKye peakuyyu B BOIHBIX | 9 1 1
pacTBOpax
4 I"aymorens! 6 1 -
5 Kucnopog u cepa 6 1 1
6 Asot u dpocdop 7 1 -
7 Yraepon 1 KpeMHUMA 8 1 1
8 Mertaib 10 1 1
9 IlepBoHauaybHbIe IIpeAcTaBiIeHUs | 9 1
006 OpraHMYecKux BellecTBax
Utoro 66 7 6
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