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npeameT: XuMus
yuntenb: CaparoBa A.H.
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KOJIMYECTBO YaCOB B HEJEIIO - 2
rOI0OBOE KOJIMYECTBO 4YaCOB - 72

(u3 pacuera 36 pabounx HeEIENb)

Boponex 2025



HopmaTtusnas 0a3a

Pabouass mporpamma mo xumuu 7 Kiacc pa3paboTaHa B COOTBETCTBHE C
MIPABOBBIMH IOKYMEHTAMH:

- 3akoH «O0 o0pazoBanuu B Poccuiickoit ®enepamuu» ot 29.12.2012 roga
Ne273-®3;

@denepanbHbIl TOCYIAaPCTBEHHBIN 00pa3oBaTEIbHBIM CTAaHIAPT CPEIHETO
po(hecCuOHaTBLHOTO o0pazoBaHus 1o CIIEHIHAIIBHOCTH 53.02.03
«MHCTpyMEHTaNbHOE HMCHOJHUTEILCTBOY» (MO BUAAM HHCTPYMEHTOB) oT 23.12.
2014 1. Ne 1608;

®denepanbHbI TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIA CTaHAAPT OCHOBHOTO
obmero oopazoanuss ot 31.05.2021 r.Ne287

[IpumepHOii  mporpamMMoil  BOCIHTaHHS,  OJOOPEHHOW  PEIICHUEM
dbenepaabHOro y4eOHO-METOAUYECKOTO OOBCAMHEHU IO 00IIeMy 00pa30BaHUIO
(mpotoxoit ot 02.06.2020 r. Ne64100).

IIpukazom  MunucrepctBa mnpocsemenuss Poccuiickon — Penepanun
or 09. 10. 2024 r. Ne 704 (3apeructpupoBaH B MHHHCTEPCTBE MPOCBEIICHUS
Poccuiickoit ®denepanmu 11.02.2025 Ne81220) «O BHeCeHMHM HU3MEHEHUN B
HEKOTOpBIE IpuKa3bl B MuHuctepcrBe npocsenienns Poccuiickonn denepanuu,
Kacaronmxcs (QeaepaabHbIX 00pa30BaTENbHBIX MPOTPAMM Ha4yaJIbHOTO OOIIETO
o0paszoBaHus CpeAHETO 001Iero 00pa3oBaHusi, OCHOBHOTO O0IIero oOpa3oBaHus u
CpeaHero oo1ero oopa3oBaHusl.

VYyueonsiii iian ['BIIOY «BopoHexckas crnenuranbHas My3bIKallbHas LIKOIA

(xomtemxk) Ha 2025-2026 yueOHbIH TO/I.



[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 XMMHMM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPETOAaBaHUsI YIeOHOTO TIpeIMeTa « X UMM
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T OpeACTaBICHUE O LENAX, OOIIeH CcTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE CoJIepKaHHUeE,
npeaycMaTpUBaeT paclpeielieHue ero Mo Kilaccam W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
Ka4e€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh W3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeaAesisieT BO3MOXKHOCTU MpeaMera st
peanu3anuy TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa3oBaHMs, a TakKKe TPeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOT0O Co/IepKaHUSI.

3HaHUWE XWMHUHU CIIYKUT OCHOBOW Uisi (POpMHUpPOBAHUST MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaTIbHOM EAMHCTBE MHUpPA, BAXKHYIO
poib urparot GopMUpPYEMbIE XUMHEH MPEACTaBICHUS O B3aWMOIIPEBPAIICHUIX
DPHEPTUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPrETHUECKOMH,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:



CIIOCOOCTBYET  peajiu3alliid  BO3MOXHOCTEH JJIsI  CaMOpPa3BUTUSL U
dbopMHUpOBaHUS KYJIbTYpPHI JIMTYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJIaJl B ()OPMHUPOBAHHE MBIIIJIEHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW  JIESITEIBHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
1IEJIOCTHOTO B3IJIsi/1a HA €IMHCTBO MPUPOIbI U YETIOBEKA, SIBIIICTCSI OTBETCTBEHHBIM
3Tarnom
B (pOpMHPOBAHNY €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH OOYYarOIIUXCS;

crocoOCTBYEeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
oOpa3zoBaHue 00y4arOUUXCsl.

JlaHHbIe HampaBJICHUS B OOYUYCHUH XHMHH OOCCIEUMBAIOTCS CrElU(PUKOn
COJIEpKaHMsl ~ y4eOHOTrO  MpeaMeTa, KOTOPBIM  SABJISETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTpakKeHHEeM 0a30BOM HAYKH XMMHH Ha OINpeAeIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs OPUEHTHPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX IOHATHH XUMHH, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUH
OPraHUYECKON XUMUHU.

CrpykTypa coliepaHusi IporpaMMbl IO XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 Tojaxoaa K €€ mzydeHuro. ColepkaHue CKIIAIBIBAECTCS U3 CHUCTEMBbI
MOHSATHN O XUMHUYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMbI TOHSITUN O XUMHUYECKON
peakiuu. OO0e OSTH CUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJIe/IOBAaTEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUYECKHUX IPEICTaBICHUIM
Pa3HOIO YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnueckoro 3akona J[. M. MeHueneeBa Kak OCHOBHOTO 3aKOHA

XUMMHHU;



— YYEHHMS O CTPOCHUH aTOMA U XUMHYECKOM CBSA3U;

— MOPEICTaBIECHUNM 00 BIEKTPOJUTHYECKOM AUCCOLMALMM BEIIECTB B
pacTBopax.

Teopetnueckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
HOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOIO
YPOBHSL K JPYromy, BBINOJHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEU IMPAKTUYECKOTO MPUMEHEHHUS U IMOJyYECHUS
U3Yy4aceMbIX BEIECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOM NPUPOABI, LIEHHOCTHOTO OTHOIICHUSA K HAy4YHOMY 3HAHUIO U
METOJaM TO3HAaHMS B Hayke. M3ydyeHne XuMUM NPOUCXOAUT C NPUBJICUECHUEM
3HaHUW W3 paHee H3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKalolmuil Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydeHHM XUMUU MPOUCXOAHUT (HOPMUPOBAHHE 3HAHUH OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro mperMera COCTOMT B (POPMHPOBAHUM CHUCTEMbl XMUMHUYECKHUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHMII MHMpPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
OpUOOIIEHUH K HAy4YHBIM METOJlaM I[IO3HAHUS MPU M3YyYEHUH BEUIECTB MU
XUMUYECKUX PEeaKUui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JESITEIbBHOCTH, OCBOCHHM TpPaBUJ 0€30MacHOro oOpalleHus C BEUIeCTBAMH B
MOBCEIHEBHOM KU3HU.

MIpU pEIICHUH PoOJieM B IOBCEIHEBHOM KU3HU U TPYAOBOH 1€ATEIbHOCTH;

— opMupoBaHue 'y OOy4arommMxcs T'yMaHHUCTHYECKHX  OTHOUICHMIH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATENIBHOCTH B IEJIAX

COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOIHOMN CPEbI;



— pa3BUTHE MOTHBAIMA K OOYUYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHMSI  OOILEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpoGuiisi U HAMPABIEHHOCTH JalbHEHIIEro
oOy4JeHwUS.

OO6miee 4MCIIO YacoB, OTBEAEHHBIX JIsi M3YyYEHUS XUMHHM Ha YpOBHE
OCHOBHOIO 0011ero 00pa3oBaHMs, COCTaBIseT B 7 Kiacce — dYacoB (2 yaca B

HeJelno), B 8 kitacce — 72 4acoB (2 Jaca B HEJIEIIO).

COIEP’)KAHUE

[lepBoHavyaIbHBIE XUMUYECKUE TIOHSTHS

[Ipenmer xumun. Ponp XMMUK B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DuU3nMUEeCKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [loHsaTHE O METOAax IMO3HAHMS B XUMHMM. UHCTBIE BEIIECTBA U CMECH.
Crioco0Obl pa3eneHus: CMeCeu.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3ieMEHThl. CHMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTsie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas ¢opmysna. BajneHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. OTHOCHTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COECIMHEHUU.

KomnuectBo Bemectsa. Monbs. MonspHas Macca. B3auMocBsA3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COECTUHEHUH.

Du3nvecKre U XUMUYECKUE SIBJICHUSA. XUMUUYECKasi peakuus 1 €€ Npu3HaKu.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX peaklnii (COeTUHEHMs, pa3I0KEHUs, 3aMeIleHuUs, 0OMEHa).

XUMHAYECKUMN IKCTIEPUMEHT:

3HAKOMCTBO C XMMHUYECKON MOCYAOU, paBuiIaMu paboThl B 1a0OpaToOpuu U
npuémMamMu oOpalleHus ¢ JIabopaTOpHBIM O00OPYAOBAHHEM, U3YUCHHE U OMHCAHUE

dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HaOJIOJICHUE



¢usznyeckux (IIaBleHUWE BOCKAa, TasHUE JbJla, PAacTUpaHUE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCALMS BOJbI) U XMMHUYECKHX (FOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SIBJIICHU, HAOII0IeHUE U
ONKMCAHWE NPU3HAKOB MPOTEKAHHUsS XMMHUYECKHX pEeaklUMil (pasiioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
menu (I1) mpu HarpeBaHuM, B3auMoOJIeHCTBHE Kefe3a ¢ pacTBopoM cosn Meau (11),
U3yYEHHE CMOCOOOB pa3/elieHHs CMEecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLISAIUA, XpoMaTorpadusi, MPoBEACHUE OUYUCTKHU MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONMCAaHUE  PEe3yJbTaTOB  IPOBEACHHS  OIbITA,
WJUTKOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(1IapocTep;KHEBBIX).

Baxnenmue npeacTaBUTEN HEOPTaHUYECKUX BEILECTB

Bo3nyx — cmech razo. CocraB Bo3nyxa. Kuciopoa — 37I€MEHT U IIpocToe
BeulecTBo. HaxoxxnaeHwe kuciaopojga B HpuUpone, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl
MOJIYYeHHUsS] KUCTopoJa B J1abopaTOpuu W TPOMBINUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIis KUCI0pOoaa.

TernoBoit hdEeKT XUMHUECKOW peakifK, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuy. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOI0 3(pekra, pazpylieHne 030HOBOTO CIOSI.

Bonmopon — asnemenTt u mpocroe BemectBo. Haxoxnenue Bomopona B
npupoae, (U3MUECKUEe U XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

MoutsipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boxa Kak pacTtBopuTelb. PacTBOpEL.
HacelllieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoOZie U B )KU3HU 4YeloBeKa. KpyroBopot Boabl B IPUPO/IE.

3arpsi3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.



Knaccudukanus neopranmdeckux coemmuenuid. Oxcuanl. Kmaccubukamms
OKCHJIOB:  coyeoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Krnaccudukarss OCHOBaHUM: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHusa. HoMeHknatypa ocHoBaHuil. PU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucior. @uznyeckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan axktmBHOcTH MeTaiuioB H. H. bekerosa.
[lomy4yeHne KHACIIOT.

Comu. Homenknatypa cosieid. @U3nyeckue 1 XMMHUYECKHE CBOMCTBA COJIEH.
[lonyueHune cosen.

I'eneTnueckas CBsI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHUN.

XUMHAYECKUMN IKCTIEPUMEHT:

Ka4eCTBEHHOE OIPENICIICHUE COJIEPKAHUS KUCIIOPOAa B BO3IyX€E, TOIyUYECHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYEHHE CBOMCTB KHCIIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmo)kapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojopoga ¢ okcugoM meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPUAJIOB), HAOIIOJACHHE OOpPa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJB30BaHUE BHUEOMATEpPHAIIOB),
UCCJICIOBAHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumojeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KHCJIOT C METajulaMHu, peakluil HeUTpalu3aluy, MOJTYYEHHE HEePaCTBOPUMBIX

OCHOBAHHUM, BBITECHEHHE OJHOTO METajlla JIPYT'MM W3 pacTBOpa COJIM, PELICHUE



DKCIEPUMEHTAIBHBIX 331ad 10 TeMe «BaXHeWlme KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

[Tepuoauueckuii 3akoH u Ilepuoanueckasl cucteMa XUMUYECKHX AJIEMEHTOB
. W. MengeneeBa. CtpoeHune aTtoMoB. XHUMHUYECKass CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH

[lepBbie MOMBITKK KiIacCU(UKAIMU XUMUYECKUX d3JeMeHTOB. [loHsaTHe o
IPYIIAaX CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE W IIEIIOYHO3EMENIbHBIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUJIPOKCHU/IBI.

[Tepnonnueckuii 3akoH. llepuoguueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
H. W. MengeneeBa. Koporkonepuoanas W JUIMHHONEpUOAHAs  (HOPMBI
[Tepunonnueckoit cucreMbl xumuueckux syemMeHToB JI. Y. Menneneesa. 1lepnoast
u rpynnbl. OU3NYECKUH CMBICI MOPAAKOBOIO HOMEpPA, HOMEpPOB INEpUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX sAnxep. M30Tombel.  DIJIEKTPOHBL.
CrtpoeHue 3JEeKTPOHHBIX 000JI0OUEK aTOMOB NEpPBBIX 20 XMMHMUYECKHUX HJIEMEHTOB
[lepnogmueckorn cucremsl [I. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajguyca aTOMOB XHMHYECKUX 3IIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue llepumomnueckoro 3akoHa u llepuoanueckoil  cUCTEMBI
XUMHYECKUX DJIEMEHTOB JUIA pa3BUTUS HAayku W npaktuku. . . MenneneeB —
YYEHBIN U TPAKIAHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJdsipHAsT W HENOJSpHAs) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHX 1EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHHs.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHAYECKUMN IKCIIEPUMEHT:

M3y4YeHHe 00pa3loB BEUIECTB METAJUIOB W HEMETAJJIOB, B3aUMOJIEHCTBUE

TMAPOKCHAa IHHKAa C pacTBOpaMH KHUCIIOT H menoqeﬁ, IMPOBCACHNEC OIIBITOB,



WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKInn
(ropeHue, peakluy pa3ioKeHHs], COeTUHEHUS).

MeXnpeaAMeTHBIC CBSI3U

Peanuzamus MeXnpeIMETHBIX CBSI3€H MpHU HM3yUYEHWH XUMUU B § Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX eCTECTBEHHO-HAyYHBIX
MOHSTHN, TaK W TIOHSATHUH, SIBISTFOIIMXCS CHCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mure ecTeCTBEHHO-HAYUHbIE TIOHSTHS: HAYYHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHaln3, CHHTE3, KilacCHU(PUKAIUs, TMEPUOJUNIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

®dusuka: marepus, aToM, D5JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TOIIbI, PAJAMOAKTUBHOCTH, MOJIEKYJa, SJCKTPUUECKAN 3apsif, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
U3MEpPEHUsI, KOCMOC, TUIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdhepa, MHUHEpaNIbl, TOPHBIE TOPOJIbI,

IMOJIC3HBIC NCKOIMACMBbIC, TOIINIIMBO, BOAHLIC PCCYPCHI.

INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHM A ITPOI'PAMMEI T1O
XUMHNN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINMYHOCTHBLIE PE3VYJIbTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS TMPOrPaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsST XMMHUU B €IUHCTBE Y4uyeOHOH u
BOCHUTATEJILHOMN JEATEIbHOCTH B COOTBETCTBUM C TPAJIUITMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOllecTBe TMpaBWIaMd W HOPMaMH TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam

CaMOIIO3HaHM:A, CaMOPa3BUTHUA U COLMATIN3allnN O6y‘-IaIOHII/IXC$I.



JIndHOCTHBIE  pe3yJabTaThl  OTPAXKAlOT TOTOBHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pAaCIIMPEHUE OMbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTHIECKOTO BOCITUTAHHUS:

IIEHHOCTHOT'O OTHOIICHHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY,
HCTOPUYECKOMY M HAyYHOMY HACJIECAUIO, IMOHUMAaHUS 3HAYEHUS XUMHYECKOU
HAyKd B KU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
nHpopMariiei O TEepelOBBIX JOCTHIKCHHUSX M OTKPBITHUSX MHPOBOM U
OTEUYECTBEHHOW XMMUHU, 3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOWCTBE
MUpa 1 O0IIEeCTBa;

2) TpakIaHCKOI'O BOCITMTAHUS:

MPEJICTABICHUSI O COLMAJIBbHBIX HOPMAax M NpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4ECOHOHMCCIEAOBATEILCKOM, TBOPUECKOW M JAPYrHX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW [EATEIBHOCTH TMIPU
BBITIOJTHEHUU Y4YeOHBIX, TI03HABATCIBHBIX 3aJla4, BBIOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoIecCe OITOM YYCOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJCHUE U TIOCTYNKM CBOMX TOBApPHIIEH C IIO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) EHHOCTH HAYYHOTO MTO3HAHUS:

MHPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE U XMMHYECKOW pEakKiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABIISIOLINE
OCHOBY JIJII TTIOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABaTEJIbHbIE MOTUBBI, HAIIPABIICHHBIE HA MOJYyYE€HUE HOBBIX 3HAHHM 110
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HaOJI0JIaeMbIX MPOIECCOB U SIBJICHUMH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIBTYpPhI, B TOM YHCIIE

HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHUI0O M TO3HAHHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOCKTHOW H  HMCCICIOBATEIHCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YeHUsS B
JaJIbHEHIIICM;

4) hbopMHpOBaHHS KYJIbTYPHI 3I0POBbS:

OCO3HAHME LEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOUIEHUA K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICICTBUU U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTA COOJIOJIEHUs TpaBui OE€30MacCHOCTU TMpU  OOpalleHUH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOTO BOCITUTAHHUS:

UHTEpPEC K MPaKTUYECKOMY M3yYEHUIO Mpodeccuit W TpyJa Ppa3iudyHOTO
poaa, YBaXXEHUE K TPYIY U pe3yJibTaTaM TPYAOBOM JIESATEIBHOCTH, B TOM YHCJIE HA
OCHOBE TMPUMEHEHUs MPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BHIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATILHOM Cpejie;

6) 9KOJIOrMYECKOr0 BOCITUTAHHUS:

AKOJIOTMYECKHU II€JIeCO00pa3HOe OTHOILIEHWE K MPUPOJE KaK HCTOUYHUKY
JKU3HHU Ha 3eMJIe€, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHoro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
mpaBuiI 0€30MMaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOJEH;

CITIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYCHUU XUMUU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEAOH, I MOBBILICHUS

YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUs TJ00aJbHOTO  Xapakrepa



OKOJOIN4C€CKHUX HpOGJ’IeM n HYTeﬁ X pCelmICHUA IMOCPCACTBOM MCTOJ0OB XHWMUH,
9KOJIOTHUYCCKOI'0 MBINUJICHWA, YMCHUS PYKOBOJACTBOBATHCA MM B HOBH&B&T@HBHOﬁ,

KOMMYHHK&THBHOI;'I 141 COHH&J’ILHOﬁ ITPAKTHUKCE.

METAIIPEIMETHBIE PE3VJIbTATDI

B cocraBe MeranpeIMETHBIX pE3yJIbTAaTOB BBIACISIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX HpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
HAyYHOW KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHBIE,
KOMMYHHUKAaTHBHbBIE, PETYIATUBHbBIE), KOTOpbIE OOECIeunBaOT (OPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOU
NESATEIBbHOCTH.

[lo3HaBaTenbHbIE YHUBEPCAJIbHBIE YUEOHbIE IEHCTBUS

bazoBeie nornueckue AeUCTBUS:

YMEHHUS MCIOJB30BaTh IMPUEMBI JIOTUYECKOTO MBIIIEHUS IPU OCBOCHHUH
3HAHMI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTEpHbIE
MPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSTHUSMH), HUCIOJIb30BaTh
NOHATHUS 1711 OOBSICHEHUS OTJEIbHBIX (PAKTOB M SBJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCH(PUKALMK XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXIAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE paCCYk ACHUS (MHAYKTUBHBIC, AEIyKTUBHbBIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKIIOYCHHUS;

YMEHUE NPUMEHATH B IMPOLECCE MO3HAHUS NOHATUSA (IPEIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —

XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE



XUMHUYECKON peaKlMyu — IPU PelIeHnH yuyeOHO-TI03HABaTeNbHBIX 337a4, ¢ yUYETOM
THX MOJENBHBIX IMPEACTABICHUI BBIBISATh M XapaKTEPU30BATh CYIIECCTBCHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUid,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YHAEMBIX MPOIIECCAX U SIBICHUSIX.

bazoBbie nccnenoBaTenbckue ACHCTBUS:

YMEHHE HCIOJB30BaTh MOCTaBJICHHBIE BOMPOCHI B KAaue€CTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCcTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpPUOOpPETEHUE OIBITa MO IUIAHUPOBAHUIO, OPTaHMU3AIMHA W TPOBEICHHUIO
YUEHHYECKUX DSKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENTFHO TPOTHO3UPOBATh €T0 Pe3yJbTaT, GOpMyIUPOBATh 0OOOIICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
O MpoJIeTIaHHOM padoTe.

Paborta ¢ nundopmariuei:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETHUPOBATH HH(MOpMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYIaeMyI0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIOMYJIIpHAs ~JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobust, pecypcbl MHTepHEeTa), KPUTHYECKH OLIEHHWBATh MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI M 3alpoChl MPHU MOUCKE U O0TOOpE
UHGOPMAIIMM W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, MPUOOPETEHHE OTbITa B
0o0JaCTH  WMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCTIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOATEIILHO BBIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBiIeHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIO0XHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKi ¥ KX KOMOMHAIIUSAMY;

yMEHHE HCMOJb30BaTh M AaHAJIW3UpPOBaTh B Ipolecce y4dyeOHOW u

UCCJIEI0BATENBCKON JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,



CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHUE OKPYKArOUEHd NPUPOIHON
Cpelbl.

KoMMmyHUKaTHBHBIE YHUBEpCATIbHBIC YUeOHbIC AEUCTBUS:

YMEHHS 3aJaBaThb BOINPOCHI (B XOJ€ Auanora W (Wiu) JHUCKYCCUHU) MO
CyLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIMpPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1auH;

YMEHUS  NPEJICTaBISATh  MOJYYEHHbIE  pE3yJbTaThl  IO3HABATEIHLHOMN
NESATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeJlaTh MPEe3eHTAIUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
1abopatopHOI pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOIrO COTpPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUSA
COBMECTHBIX JEHUCTBUM, OMNPENCICHHE KPUTEPUEB II0 OLEHKE KadecTBa

BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsituBHbIE yHUBEpCaIbHbIC YUEOHbIE IEHCTBUA:

YMEHHUE CaMOCTOSTEIbHO ONPEIENATh LEIH JEATEIbHOCTH, MJIAHUPOBATH,
OCYIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTD, BBIOUpaTh Harbosee d3pheKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIBHO COCTaBJISTh WU KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUM TPU BBINOJHEHUM 33JaHAM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OILICHWBATh COOTBETCTBHE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOW IEIH, YMEHHUE

HCIIOJIB30BATh U aHAJIMBUPOBATH KOHTCKCTHI, ITPCJIaracMbIC B YCIIOBUN 3aI[aHI/II‘/JI.



[MPEAMETHBIE PE3VJIBTATBI

B cocraBe mnpeAMETHBIX PE3YJIbTATOB IO OCBOCHUIO 00S3aTEIBHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW deaeparbHOH pabouelt MmporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHBbIE 3HAHUS, YMEHHUS U CIIOCOObI
JNercTBul, crnenuduueckue A IpPeAMETHONM o0nacTu  «XHUMHS», BB
JNEITEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETaAlNH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy 00yuenus B 7 Kjiacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

. pacKpbhIBaTh CMBICI OCHOBHBIX XUMHMYECKUX IIOHSATHUW: aTOM,
MOJIEKYJIa, XUMAYECKHUI AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas W
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JIOJIsT XMMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas
peakiusi, KiaccuuKalus peakiuii: peakiiui COCANHEHUs, PEAKIIUU Pa3JIOKEHNUS,
peakiuu 3aMeleHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKHE PEaKIINH,
TeIuI0BOM A(PGeKT peaknuu, Sapo aToma, DJICKTPOHHBIM CJIOM aToma, aTOMHAas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAS U  HEMOJsIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAasl OJIA
BelllecTBa (IIPOLICHTHAsI KOHIICHTpPAIUs1) B paCTBOPE;

. WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX MOHATHU M
IIPUMEHSATH T MOHITHUS PHU OMIMCAHUU BEIIECTB U UX MPEBPAILLICHUN;

. UCIIOJI30BaTh XUMHYECKYIO CHMBOJIMKY JJISi COCTaBjIeHUs (opmyl
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

. OTpENEeNsTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX, CTENEeHb OKHUCIEHUS DJIEMEHTOB B OWHAPHBIX COCJAMHEHUSX,
MPUHAJICKHOCTH BEIIECTB K ONMPEACIEHHOMY KJIacCy COSAMHEHHUH Mo (hopmysam,

BUJ XUMHUYECKOM CBS3U (KOB&J’IGHTH&H u I/IOHHaSI) B HCOPTaHMYCCKUX COCANHCHMAX,



. packpeiBath cMbIch Ilepuonuueckoro 3akona [l. WM. Menaeneena:
JEMOHCTPUPOBATh  TMOHMMAHHWE  TEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT WX mosioxkeHus: B Ilepuoanueckoil cucteme, 3aKOHOB
COXpaHEHUS] MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO
y4eHHUsl, 3aKOHa ABOTaJipo;

. OMKCHIBATh U XapaKTepU30BaTh TabnuuHyio (popmy Ilepuoamueckoit
CUCTEMbI XHMHYECKUX AJIIEMEHTOB: pa3iuvaTh MOHATHS «TJIaBHas moarpynmna (A-
rpymmna)» u «mobdoyHas noarpynmna (b-rpymnma)», Manbie u OoJblIME MEPUOIBI,
COOTHOCHTH 00O3HAUCHHUS, KOTOphle HMeIoTcsa B Tadmmie «llepuoamueckas
cucremMa xumuueckux anemeHtoB JI.  U. MenneneeBa» ¢ 4YHMCIOBBIMH
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3aps
sqipa, 00IIee YMUCIIO0 AICKTPOHOB U PACIPEICTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

. KIaccu(pUIMpoBaTh ~ XMMHUYECKHE  DJIEMEHThI, HEOpPraHUYeCKue
BEI[ECTBA, XUMUYECKUE PEAKIMH (10 YUCITY U COCTABY yYaCTBYIOIIMX B PeaKlUuu
BEILIECTB, IO TETIOBOMY 3D PEKTY);

. XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BCIIECTB  Pa3IMYHBIX  KJIACCOB,  TOATBEPXKIas  ONMWCAHWE  TpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINA;

. MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XMMHUYECCKUX MPEBPAICHUIN B
Pa3TUYHBIX YCIOBUSX;

. BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JOJI0 XMMHYECKOTO JJIeMEeHTa 1o (opMysie COSAMHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI IO YPABHEHHIO
XAMHUYECKOU PEAKIINH;

. MPUMEHSTh OCHOBHBIE OINEpaIlii MBICIUTEIBHON JIeATeTbHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3alluio, KIacCHU(HKAIIHIO,
BBISIBJICHE TIPUYNHHO-CIIC/ICTBEHHBIX CBSI3€H — IS U3YUCHUSI CBOWCTB BEIICCTB U
XUMUYECKUX PEAKINi, ECTECTBEHHO-HAYUHbIE METOJbI TTO3HAHUS — HAOIIOACHHUE,

U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);



I[TOYPOYHOE IINTAHUPOBAHUE

/11 Tema ypoka KonnuectBo yacos ara DIIEeKTPOHHBIE IUPPOBHIC
Beero || Kontponsusie || Ilpaktudeckue || A3YICHHA 0bpazoBaTeNbHEIE PECypCEI
paboThl paboThI

1 [[[IpeameT xumun. Poab XUMuM B )KU3HU 1 [[BubmmoTeka LIOK
yenoBeka. Tena u BeriecTsa|] https://m.edsoo.ru/ff0d210c]]

2 [[[TonsiTHE O METOAX TTO3HAHUS B XUMUH] | 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/ff0d227¢]]

3 [[ITpakTiueckas padota Ne 1 «IIpaBuna paGoTsl 1 1 [[bubmnoreka LIOK
B JIa0OpaTOpUU U MPUEMBI OOpALIIEHUS C https://m.edsoo.ru/ff0d23dc]]
nmabopaTOpHBIM 000pYyI0BaHUEMY | ]

4 [[YucTeie BemecTBa U cMecH. CIocoObI 1 [[BuGmmoTeka IIOK
paszencHus cMecei] ] https://m.edsoo.ru/ff0d26ca]]

5 [[[TpakTrueckast pabota Ne 2 «Pa3nenenue 1 1 [[BubmuoTexa [JOK
cMmeceil (Ha mpuMepe OYHCTKH MOBApEHHON https://m.edsoo.ru/ff0d28c8]]
comn)»||

6 [[ATOMBI U MOJIEKYJIBI | | 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0d2a6c¢]]

7 [[XuMuueckue 3J1IeMEHThI. 3HaKH (CHMBOJIBI) 1 [[BubmmoTeka [IOK
XUMHYECKHX 3JICMEHTOB] | https://m.edsoo.ru/ff0d2be8]]
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8 [[[IpocThie U ClOKHBIE BENIECTBA] | [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
9 [[ ATOMHO-MOJIEKYJIIPHOE yUYeHue] | [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 [[3aK0oH MOCTOSIHCTBA COCTaBa BEIIECTB. [[BubmuoTexa [JOK
Xumudeckas popmyia. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae]]
XUMUYECKHUX AJIEMEHTOB] |
11 [[OTHOCHTENIBHAS aTOMHAsS Macca. [[BubmmoTeka LIOK
OTtHocuTenbHAsE MOJIEKYIIsIpHast Maccal | https://m.edsoo.ru/ff0d323c]]
12 [[MaccoBasi J0J11 XUMHUYECKOTO JIEMEHTA B [[bubmuoteka [IOK
COCIMHEHUH ] | https://m.edsoo.ru/ff0d350c]]
13 [[KonuuectBo BemecTBa. Moib. MonsipHas [[bubmuoteka [IOK
maccal]] https://m.edsoo.ru/ff0d5230]]
14 [[Pu3nyeckne 1 XUMHUECKHE SIBICHUS. [[BubmmoTeka IIOK
Xumuueckas peaxiusi]| https://m.edsoo.ru/ff0d37fa]]
15 [[[Ipr3HaKu ¥ YCIOBHS TPOTEKAHUS [[BubmuoTexa [JOK
XUMHUYECKHUX PEaKIIHii]] https://m.edsoo.ru/ff0d3al6]]
16 [[3aKoH coXpaHEHUsI MACChl BEILIECTB. [[bubmuoTeka [IOK
XuUMUYeCcKue ypaBHEHUS || https://m.edsoo.ru/ff0d3b88]]
17 [[ BerunciieHre KOJu4YecTBa U MacChl BEIIeCTBA [[BubmuoTeka [JOK



https://m.edsoo.ru/ff0d2a6c
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110 YPAaBHEHUSIM XUMHUUYECKUX PEaKIuil]]

https://m.edsoo.ru/ff0d5708]]

18 [[Knaccudukanys XuMUYECKUX PEaKIIHi [[BubmuoTexa [JOK
(coemuHEHMS, Pa3I0KCHHUS, 3aMEIICHHS, https://m.edsoo.ru/ff0d3f34]]
obmeHa)]]

19 [[M. B. JIOMOHOCOB — y4Y&HBIN-2HIIUKIIOTICIUCT. [[BubmuoTexa [JOK
O0001ICHIE U CUCTEMATH3AIUS 3HAHUH || https://m.edsoo.ru/ff0d40c4]]

20 [[KonTponbhas pabota Nel mo Teme «BemectBa [[BubmmoTeka LIOK
U XUMHYCCKUE PEaKIumy | ] https://m.edsoo.ru/ff0d4290]]

21 [[Bo3myx — cmech ra3oB. CocTaB Bo3yxa. [[BuGmmoTeka IIOK
Kucnopom — 31eMeHT ¥ TPOCTOE BEMIECTBO. https://m.edsoo.ru/ff0d448e]]
O30H]]

22 [[@Pu3nueckre 1 XUMUYECKHE CBOMCTBA [[bubmuoteka [IOK
KHCJIOpo/1a (peaKkIui OKUCIICHUS, TOPEHHUE). https://m.edsoo.ru/ff0d4614]]
[Tonsitne 06 okcumax|]

23 [[CrtocoOBI TToSTydeHusT KHCI0poia B [[BubmmoTeka [{TOK
71a00paTOPUU U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a]]
ITpumenenue kucnoponal]

24 [[TerutoBoii 3 heKT XMMUUYECKON peakuy, [[bubmunoreka LIOK

IMMOHATHUEC O TCPMOXUMHNYCCKOM YPaBHCHHUH, 3K30-

Y SHJIOTEPMUYECKUX PEaKIUsX ]

https://m.edsoo.ru/ff0d4790]]



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d4790

25

[[TormuBo (HedTh, yroyib U METaH).

3anH3H€HI/IC BO34yXa, CIOCOOBI €TO

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d4c4a]]

npea0TBpaleHus ||
26 [[TIpakTrueckas pabota Ne 3 o Teme [[Pubmmoteka [IOK
«[Tomyuenue u cOOp KUCIOPOIa, U3YICHUE €TI0 https://m.edsoo.ru/ff0d4ae2]]
CBOMCTBY]]
27 [[Bomopoa — »7IeMEHT U TPOCTOE BELIECTBO. [[BubmmoTeka LIOK
Haxoxnenue B mpupoe]] https://m.edsoo.ru/ff0d4dd0]]
28 [[@Pu3nueckre 1 XUMUYECKHE CBOMCTBA [[bubmuoTeka [IOK
Bojtopoia. [Ipumenenue Bogopoaal] https://m.edsoo.ru/ff0d4dd0]]
29 [[[ToHsiTHE O KMCHOTAX U COMAX]] [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d50d2]]
30 [[CrtocoOsI TToTydeHusT BOJIOpOa B [[PubmmoTeka [TOK
nabopaTtopun]] https://m.edsoo.ru/ff0d4ddO0]]
31 [[TIpakTuueckas pabota Ne 4 mo Teme [[BubmuoTexa [JOK
«[Tomyuenue u cobupanue BoJI0pojia, U3y4eHUe https://m.edsoo.ru/ff0d4f42]]
€ro CBOMCTBY»]|
32 [[Monsipublit 00bE€M ra30B. 3akoH ABoraapo]| [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d542¢]]
33 [[Beranciierne o0b€Ma 1 KOJTUYSCTBA BEIISCTBA [[BubmmoTeka [IOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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Tra3a 110 U3BECTHOMY KOJIMYECTBY BCIICCTBA UJIU

00béMy Taza]]

https://m.edsoo.ru/ff0d55a0]]

34 [[Berauciienre 00bEMOB Ta30B MO YPAaBHEHUIO [[BubmuoTexa [JOK
peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708]]
OTHOIIICHUH Ta30B]]

35 [[Pu3myeckne 1 XUMUYECKHE CBOMCTBA BO/IHI | | [[BubmmoTeka LIOK

https://m.edsoo.ru/ff0d587a]]

36 [[CoctaB ocHoBauwmii. [TonsiTHe 00 [[bubmmoTeka [IOK
UHIUKaTopax|]] https://m.edsoo.ru/ff0d59e2]]

37 [[Bona kak pactBoputens. HaceleHHbie n [[bubmnoreka LIOK
HEHACBHIIIIEHHBIE pacTBOPHI. MaccoBas 10 https://m.edsoo.ru/ff0d5b40]]
BEII[ECTBA B pacTBOpeE]|

38 [[TIpakTrueckas pabota Ne 5 mo Teme [[PubmmoTeka [TOK
«[TpuroToByeHHe PaCTBOPOB C OMpEACTEHHON https://m.edsoo.ru/ff0d5eba]]
MacCcOBOH J10JI€ll paCTBOPEHHOTO BELIECTBA | |

39 [[KonTponbHas pabota Ne 2 o reme [[bubmnoreka LIOK
«Kucnopoa. Bogopon. Bogay]] https://m.edsoo.ru/ff0d6342]]

40 [[Oxcumpl: cocTaB, KiaccupuKanus, [[BubmuoTeka [JOK
HOMEHKJIaTypa]] https://m.edsoo.ru/ff0d664e]]

41 [[[Toy4yeHrEe 1 XUMHYECKHE CBOMCTBA [[BubmmoTeka [IOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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KHMCJIIOTHBIX, OCHOBHBIX U aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e]]

OKCHJIOB] ]
42 [[OcHOBaHus: cocTaB, Ki1acCupUKAIIHS, [[BubmuoTexa [JOK
HOMEHKJIaTypa|] https://m.edsoo.ru/ff0d67ca]]
43 [[[Tomy4yeHrEe 1 XUMHYECKHE CBOMCTBA [[BubmuoTexa [JOK
OCHOBaHHH | ] https://m.edsoo.ru/ff0d67ca]]
44 [[KucioTsr: cocTaB, KitaccupuKarms, [[BubmmoTeka LIOK
HOMEHKJIaTypa] | https://m.edsoo.ru/ffOdfee2]]
45 [[[Toy4yeHrEe 1 XUMHYECKHE CBOMCTBA KUCTIOT] | [[BubmuoTexa [JOK
https://m.edsoo.ru/ffOdfee2]]
46 [[Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI [[bubmuoteka [IOK
MIOJTyYCHUSI, XUMUYECKUE CBONCTBA] | https://m.edso00.ru/00ad9474]]
47 [[ITpakTiueckas pabota Ne 6. Perenne [[bubmnoreka LIOK
9KCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c]]
KJIACCHI HEOPTAaHUYECKUX COSTUHEHUI | ]
48 [[['eHeTHUYECKas CBS3h MEXITY KilaccaMu [[BubmuoTexa [JOK
HEOPTaHMYECKUX COSIMHECHHUIA] | https://m.edsoo.ru/00ad9a50]]
49 [[O6061menne 1 cucreMaTu3alus 3HaHUH || [[bubmuoTeka [IOK
https://m.edsoo.ru/00ad9cbh2]]
50 [[KonTponbHas pabota Ne 3 o Teme [[PubmmoTeka [IOK
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«OCHOBHBIE KJIACCHI HEOPTraHNUYCCKUX

https://m.edsoo.ru/00ad9ela]]

COCIMHEHUIT»] |

51 [[ITepBbIe MOMBITKH KIacCH(pUKALITI [[BubmuoTexa [JOK
XHUMHUYECKHUX 31eMeHTOB. [ToHsTHE O Tpymmax https://m.edsoo.ru/00ad9ffa]]
CXOJTHBIX 3JIEMEHTOB]]

52 [[[Iepmoanueckuii 3aKOH U IEPUOTUYECKAS [[BubmuoTexa [JOK
cucTeMa XUuMHUeCKuX anementoB J1. 1. https://m.edsoo.ru/00ada52c]]
Menneneeal |

53 [[[Iepuonbl, rpymmbl, HOATPYIIIIH| | [[bubmuoTeka [IOK

https://m.edsoo.ru/00ada52c]]

54 [[Ctpoenue atomoB. CocTaB aTOMHBIX A1ED. [[bubmnoreka LIOK
W3otomsi]] https://m.edsoo.ru/00ada342]]

55 [[CTpoeHue 2JIEeKTPOHHBIX 000JI0YEK aTOMOB [[BubmuoTexa [JOK
snemeHToB Ilepuoanueckoit cucremsr 1. 1. https://m.edsoo.ru/00ada6bc]]
Menneneenal]|

56 [[XapakTepucTHKa XUMUYECKOTO JIEMEHTA 10 [[bubmnoreka LIOK
ero nonosxenuto B [lepuoanueckoit cucreme /1. https://m.edsoo.ru/00ada824]]
N. MenneneeBal]|

57 [[3nauenue [Teproamdeckoro 3akoHa JjIst [[BubmmoTeka [IOK

pa3BuTHs Hayku U npaktuku. J1. 1. Menneneen

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



https://m.edsoo.ru/00ad9e1a
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— Y4€HBIN, MeAaror U rpakJaaHuH ||

58 [[Pe3epBHBII ypok. O0001ICHHE 1 [[BubmuoTexa [JOK
cucTeMaTH3anus 3HaHui / Beepoccuiickas https://m.edsoo.ru/00adb33c]]
poBepoyHas padoral]]

59 [[KouTponbhas padota Ne 4 o teme «CTpoeHue [[BubmuoTexa [JOK
aToma. XuMHUECKas CBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486]]
poBepoyHas padboral]]

60 [[@nexkTpooTpHIIaTeIbHOCTH ATOMOB [[bubauoreka [IOK
XUMHYECKHX 3JIEMEHTOB] | https://m.edsoo.ru/00adaab8]]

61 [[MoHHas xXuMu4ecKas CBsI3b| | [[bubmuoteka [IOK

https://m.edsoo.ru/00adac34]]

62 [[KoBanieHTHas mosisipHasi XMMHYECKas CBA3b| | [[bubmuoteka [IOK

https://m.edsoo.ru/00adaab8]]

63 [[KoBasieHTHast HETIOISIpHAS XUMHYECKas CBA3B | | [[BubmuoTexa [JOK

https://m.edsoo.ru/00adaab8]]

64 [[CTenenp okucaeHus || [[Bu6mmoTeka [IOK

https://m.edsoo.ru/00adae28]]

65 [[OkucIUTENEHO-BOCCTAHOBUTEIbHbBIE [[bubmuoTeka [IOK
peakiuu]] https://m.edso00.ru/00adb076]]

66 [[OxucnuTeny U BOCCTAaHOBUTEIH ] | [[BubmuoTeka [JOK



https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adb076]]

67 [[Pe3epBHBII ypok. O000IICHHE 1 [[BubmuoTexa [JOK
cHcTeMaTH3alus 3HaHui Mo Teme «CTpoeHune https://m.edsoo.ru/00ad9cb?2]]
atoma. XUMHUYECKas CBSI3b»|]

68 [[Pe3epBHBIii ypok. O600IIEHNE 1 [[bubmmoTeka [TOK
cUCTeMaTH3aIlus 3HaHU# | | https://m.edsoo.ru/ff0d61c6]]

69 Pemenwue 3amau [[bubmmoTeka [IOK

https://m.edsoo.ru/ff0d61c6]]

70 Pemenwue 3amau [[PubmmoTeka [TOK

https://m.edsoo.ru/ff0d61c6]]

71 IToBTOpEHME [[BubmuoTexa [JOK

https://m.edsoo.ru/ff0d61c6]]

72 [ToBTOpEHME [[BubmuoTeka [JOK

https://m.edsoo.ru/ff0d61c6]]

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

72
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[TPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOU
OBPA30BATEJILHOM I[TPOT'PAMMBI

Ko [TpoBepsieMbIe IPEAMETHBIC PE3yIbTaThl OCBOCHUS OCHOBHON 00pa30BaTEIbHOM IIPOrpaMMbl OCHOBHOTO
MIPOBEPSIEMOTO
o01ero oOpa3oBaHus
pe3ynbTaTa
1 ITo Teme: «IlepBoHaYaTbHBIC XUMUYICCKUEC TTOHSATHS)
PacKphIBaTh CMBICI OCHOBHBIX XUMHUUYECKHUX TIOHATHIH: aTOM, MOJIEKYJIa, XUMHUYECKHUI 2JIEMEHT, TIPOCTOC
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJTHOPOIHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs 1
11 MOJICKYJIIpHAs Macca, KOJMYEeCTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JI0JIs1 XMMHYECKOTO 3JIEMEHTA B
' COCIMHEHUHU, MOJISIPHBIN 00BEM, XUMHUUECKasl peaKIus, KiIacCubUKaIis peakIuii: peakilui COSTUHCHMS,
peaKIyK pas3IoKCHUS, PEaKITUH 3aMEIIEeHUs, PEaKIIui 0OMEHa, 9K30- M SHIOTCPMUUYCCKHUE PEAKIINH, TCTTIOBOM
s deKT peakiuu, pacTBOp, MaccoBas J0JIs BelecTBa (TIPOIEHTHAS KOHIICHTPAIUs) B PaCTBOPE
1o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYCCKHUX ITOHATHH M IPUMEHSTH 3TH IOHITHS TIPU
' OIMCAHWH BEIICCTB M X TIPEBPAIICHUN
13 UCII0JI30BaTh XUMHYECKYIO CHMBOJIMKY JIJISl COCTABJICHHS ()OPMYJT BEIIECTB M YPABHEHUH XUMUYCCKUX

peakuuii




Kox
[IpoBepsieMbie peIMETHBIE PE3YyJIbTAThl OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO

MIPOBEPSIEMOTO
o011iero oOpa3oBaHus
pe3ynbTaTa

14 PacKphIBaTh CMBICIT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKY-
' JSIPHOTO YYEHUSI, 3aKOHAa ABOTa/Ipo

1.5 OTpEeENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

L6 KJIacCU(UIIMPOBATH XUMUYECKHE PeakIuu (TI0 YUCITY U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
' TerIoBoMy 3P (DexTy)

1.7 BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB

1.8 BBIYHCIIATh MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA M0 (pOpMYJie COSTMHEHUS,

1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

110 PUMEHSTh €CTECTBEHHOHAYYHBIE METOIBI ITO3HAHUS — HAOJII0ICHUE, M3MEpPEHNE, MOICITUPOBAHHIE,
' HKCHEPUMEHT (peabHbIN U MBICIICHHBIN )

2 ITo Teme: «BaxHeimme npeacTaBuTeNIM HEOPraHUYECKUX BEIIECTB)

2.1 PacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX IMOHSATHN: OKCHI, KHCIIOTa, OCHOBAHHUE, COJTh

2.2 OnpeaeNnsaTh NPUHAIIIEKHOCTD BEIIECTB K ONPEACTIEHHOMY KIJIACCy COeTUHEHU 10 popMyiam

2.3 KJ1acCU(UIIMPOBATH HEOPraHUUECKUE BEIIECTBA




Kox
[IpoBepsieMbie peIMETHBIE PE3YyJIbTAThl OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO

MIPOBEPSEMOTO
o011iero oOpa3oBaHus
pe3yabpTara
’4 XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
' MOATBEPkKAasi OMMCAHNUE PUMEPAMU MOJIEKYJISIPHBIX YPABHEHH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN
”E IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX KaY€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
' MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3IMUHBIX YCIOBUSIX
cJe0BaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKON MOCYI0M U Ta0OpaTOPHBIM 000PYI0BaHUEM, a TAKKE
npaBuiIaM OOpalleHus ¢ BEIIeCTBAMHU B COOTBETCTBUH C MHCTPYKIIUSMH T10 BHITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB IO MOJTYUYCHHUIO U COOMPaHUI0 ra3000pa3HbIX BEIIECTB (BOJAOPOAA U KUCIOPO/Ia),
2.6 MIPUTOTOBJICHUIO PACTBOPOB C OMPEACIIEHHON MacCOBOM A0JIel paCTBOPEHHOTO BELIECTBA, INIAHUPOBAThH U
MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI
10 paco3HaBaHUIO PACTBOPOB IIEIOUYEH M KUCIOT C TOMOIIBbIO HHIUKATOPOB (JTakMyc, eHondTanerH,
METHJIOPaHX U IPYTHE)
2.7 MIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW peaKkuu
3 [To Teme: «Ilepuoanueckuii 3axkoH u [leprnoanueckas cucrema xumudeckux sneMeHToB 1. U.
MenneneeBa. CtpoeHue aToMOB. XUMHUYECKast CBA3b. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN




Kox
[IpoBepsieMbie peIMETHBIE PE3YyJIbTAThl OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO

MIPOBEPSIEMOTO
o011ero oOpa3oBaHuUs
pe3yabpTara
pPacKpbIBaTh CMBICI OCHOBHBIX XUMUUECKUX TOHATUMN: SIAPO aTOMa, HJIEKTPOHHBIN CJIOM aToMa, aTOMHAst
3.1 opOuTaNb, paAnyc aToMa, XMMUYECKasl CBSI3b, MOJISIPHAS U HETIOJSIPHASI KOBAJICHTHAS CBSI3b,
ANEKTPOOTPULIATENBHOCTh, HOHHAS CBSI3b, HOH, KATUOH, AHUOH, CTETIEHb OKUCIICHHS
3.2 KJIACCU(PUIIMPOBATH XUMUYECKUE FTIEMEHTHI
OMUCKIBATh U XapaKTepu30BaTh TadIUuHYyI0 popmy [leproanueckoil CUCTEMbI XUMUYECKUX 2JIEMEHTOB:
3.3 pas3nuyaTh MOHITHS «TJIaBHas moarpyimna (Arpynmna)» u «nodounas noarpynmna (brpyrmma)y, «Mamsie» u
«O0JBIINE) TEPUOIBI
34 packpeiBath cMbici [lepuoanueckoro 3akona JI.11. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE
' MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT UX IOJ0XKeHUs B [lepuonnueckont cucreme
COOTHOCHUThH 0003HaUEHUsI, KOTOphIE UMetoTcs B Tabmuie «llepuogndeckas cucteMa XUMUIECKUAX
35 aneMmeHTOB [[.1. MenaeneeBa» ¢ YMCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS ATOMOB XUMUYECKHUX 3JIEMEHTOB
' (coctaB u 3apsin sapa, 00IIee YNUCiIo IJICKTPOHOB
U pacnpeeneHne uX Mo 3JIEeKTPOHHBIM CIIOSIM)
3.6 ONPENENsITh CTENEHb OKUCICHHS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX




Kox

[IpoBepsiemble MpeAMETHBIE PE3YIbTaThl OCBOEHUSI OCHOBHOW 00pa30BaTEIbHOM IPOrPAMMbI OCHOBHOTO

MIPOBEPSIEMOTO
o011ero oOpa3oBaHuUs
pe3yJibTaTa
OTPENEIISATh BUJ XUMUUYECKOU CBS3U (KOBAJICHTHAS U MOHHAs)
3.7
B HEOPTraHUYECKUX COCIUHEHUSIX
ITPOBEPAEMBIE DJIEMEHTBI COAEPXXAHUA
Kon IIpoBepsieMblii 3JIeMEHT COEPKAHMS
1 [TepBOHauaIbHBIE XUMUYECKUE TTOHATUS
[Ipenmer xumuu. Ponp XMMHM B KHW3HU 4YelIOBEKA. XUMHS B CHCTEME HayK. Tena u BemecrBa. DOusndueckue
1.1
CBOICTBA BELIECTB. ArpEraTHOE COCTOSIHUE BEIIECTB
1.2 [TonsTre 0 MeTO/1ax MO3HAHUS B XUMUM. UnCThIe BenecTBa U cMecu. CiocoObl pa3ieieHus cMecei
ATOMBI M MOJIEKYJIBI. XHUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUUYECKHX 3JeMEHTOB. [IpocThie W CIIOKHBIE
1.3
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE
1.4

XuMuueckas q)OpMYJIa. BajieHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BCIIIECTB.




Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUSA

OtHocuTenbHas atomMHas macca. OTHocUTENIbHAS MOJICKYJSIpHAsA Macca. MaccoBas 108 XUMHYECKOro 3JIeMEHTa B

COCIMHCHUH

1.5

KomnuectBo BCIICCTBA. Mo1b. MOHHpHaH Macca. B3aumocBs3b KOJIMYCCTBA, MACChl H 4YHCJIa CTPYKTYPHBIX

CAHNHUII BCIICCTBA. Pacuérnl 1o (bOpMy.TIaM XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

duznyeckue W XUMHYECKHE SBJICHUSA. XHUMHUYECKas peakuusa u eé IIPHU3HAKH. 3akoH COXpaHCHHUA MaCChI
BCIICCTB. XUMHYECKHE YpPaBHCHUA. Knaccmbnxamm XUMHWYCCKHX peaKuHﬁ (COGI[I/IHGHHH, Pa3a0KCHUA, 3aMCIICHUA,

oOMeHa)

1.7

XVMMHYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBwiaMud pabOThl B jabopaTopuu U
npuémMamMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBaHMEM, M3YYCHHE W ONUCaHue (U3UUYECKUX CBONCTB 0Opas3IloB
HEOPraHWYECKUX BEILIECTB, HaOM01eHne pu3nyeckux (IUIaBlIeHUE BOCKA, TasiHUE JIbJa, paCTUPAHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJEHCAlMs BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH, TPOKAJTMBAHUE MEAHOW MPOBOJIOKH, B3AUMOJICHCTBUE
MeNa C KHCIIOTOM) sIBJIEHUH, HAOJI0/IEHUE U ONKCAaHUE MPU3HAKOB MPOTEKaHUS XMMHUYECKHX peakiuil (pasiioskeHue
caxapa, B3auMOJICMCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapus, pasznoxeHue ruapokcuaa menu(ll) mpu HarpeBanum,
B3aMMO/IEHCTBHE kKeJie3a ¢ pacTBopoM coiu Meau(Il), uzyuenue cnocoboB pazaeneHus cMecen (C TOMOIbI0 MarHuTa,
¢unbTpOBaHMe, BEIIAPUBAHNE, AUCTUIUISILIMS, XpoMaTorpadus), IpoBeJeHIE OYHCTKH OBAPEHHON COJM, HAOII0IeHIE
U OIMCaHUE PEe3yJbTAaTOB MPOBEIEHUS OIbITA, WIUTIOCTPUPYIOLIErO 3aKOH COXpPAHEHUs MacChl, CO3/JaHHME Mojelien

MOJIEKYJI (ILIApOCTEPIKHEBBIX )




Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUSA

Baxueimme npecTaBUTeNM HEOPraHUYECKNUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucnopoa — anemMeHT u npoctoe BemecTBo. Haxoxaenue kuciopoaa B
npupoze, ¢puznueckrue U XMMHUYeckue cBoicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kucnopona. CrocoOb
MOJIYYeHUS KUCTIOpOoAa B JabopaTopuu U npombiiuieHHOoCTU. KpyroBopoT kuciopoja B mpupoje. O30H — ajuioTpoIHast

Mou(dUKALINS KACIOPOIa

2.2

TemnoBoit 3(1)(1)€KT XUMHUYECKOM pCakin, TCPMOXUMUYICCKUC YPABHCHUA, OK30- U OHAOTCPMHUUCCKHUC PCAKIIHNH.

TomnuBo: yroiabs U MeTaH. 3arpsa3HeHue BO3/yXa, yCUJICHHE MApHUKOBOTO d(dekTa, pa3pylieHue 030HOBOTO CIIOs

2.3

Bonopon — snemeHT u mpoctoe BemiectBo. Haxokaenuwe Bogopoda B HpUpOJE, (PU3MUECKHE U XUMHUYECKUE

CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KHUCIIOThI 1 comnu

2.4

MounsipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSIM

2.5

dusnueckne cBOMCTBA BOAbL. Bonma kak pactBopurenb. PactBopsl. HackllieHHbIE 1 HEHACHIIIIEHHBIE PACTBOPBL.
PactBopumocCTs BemecTs B Boze. MaccoBast 1oyl BELIECTBA B pACTBOpe. XUMHUYECKUE CBOMCTBA BOJBI. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJe W B KU3HHU 4YesloBeKa. KpyroBopoTr BoAbl B NpHUpOAE. 3arpsi3HEHUE NPUPOIHBIX BOJ.

OxpaHa 1 OYHUCTKA MIPUPOIHBIX BOJ

2.6

Knaccudukanus Heoprannueckux coeauHenuil. Oxcuabl. Knaccudukanus OKCHIIOB:  coseo0paszyromime
(ocHOBHBIE, KUCIOTHBIE, aM(pOTEepHBIE) U HeconeoOpasyromume. Homenknatypa okcunoB. Ousnueckne U XUMHUECKHE

CBOMCTBA OKCHIOB. HOqueHl/Ie OKCHJOB




Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUSA

OcnoBanus. Knaccudukammst ocHoBaHUI: MIENOYM W HEPAaCTBOPUMBIE OCHOBaHUA. HoMeHKIaTypa OCHOBaHMIA.

o Pu3znuecKne U XMMUYECKHE CBOWCTBA OCHOBaHUM. [lomydyenue ocHOBaHUI
Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. @uznueckue 1 XMMHUECKUE CBOWCTBA KUCIOT. Psif
2.8
aktuBHOCTH MetasuioB H.H. bekerosa. [lonyuenue kucior
2.9 Comu. Homenknarypa conei. @u3nueckue 1 XuMHAYeCKue cBorcTBa cosell. [lomyyenue conen
2.10 ['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHHM
XVMMHUYECKUI SKCIIEPUMEHT: KayeCTBEHHOE OIPENEIICHUE COIEP)KAHMS KHCIOpOJa B BO3AYyXE, IOIYYEHUE,
coOupaHue, paclo3HaBaHUE U U3YUEHHUE CBOMCTB KUCIOPOa, HAOMI0IEHHE B3aUMOICMCTBUS BEILIECTB C KUCIOPOJIOM U
YCIIOBUSI BOBHMKHOBEHHUS W MPEKpallleHUus TopeHus (mokapa), 03HaKOMJIEHHE C 00pa3liaMu OKCHUJIOB M ONMHMCAHUE UX
CBOMCTB, MOJy4YeHHE, COOMpaHHe, paclo3HaBaHUE U H3YUYEHHE CBOMCTB Bojopoja (TOpeHue), B3auMOJACHCTBHE
Bojoposia ¢ okcuaoM meau(Il) (Bo3MOXKHO HCMOJIb30BAaHUE BUJIEOMATEPUATIOB), HAOJIOJACHUE OOpa3lioB BEIIECTB
2.11 KOJIMYECTBOM | MOJIb, HCCJEIOBAaHUE OCOOCHHOCTEH pacTBOPEHMsI BEUIECTB C PA3IMYHOM PacTBOPUMOCTHIO,

IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MAaCcCOBOM JOJIEHM PACTBOPEHHOIO BELIECTBA, B3AMMOJCUCTBHUE BOJBI C
MeTajulaMH (HaTpUeM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB), ONPEACIICHUE PACTBOPOB KUCIOT
U TIEJI0YEH C TOMOIIBI0 WHAMKATOPOB, HCCIEIOBAHUE OOpA3IOB HEOPTAaHMYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB,
HaOJI0ICHUE U3MEHEHUsI OKPacKy MHAMKATOPOB B pacTBOpaxX KHUCIOT U LIEN0YEH, U3yuyeHHUEe B3aUMOJICUCTBHS OKCHIA

meau(Il) ¢ pacTBOpoM cepHOM KUCHOTHI, KUCIOT C METa/lIaMU, pPEeaKIMil HeUTpaiu3aluu, MoJyuyeHue HepacTBOPUMBIX




Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUSA

OCHOBaHHfI, BBITCCHCHHUC OJHOI'O MCTAJUIa APYTIMM M3 pacTBOpa COJIM, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a41a4d II0 TCMC

«BaxkHenme Kiacchl HEOPraHMYECKUX COEUHEHUI

ITepunoanyeckuit 3akoH u Ilepumoamdeckass cucteMa xumudeckux snemeHtoB .M. MenaeneeBa. CtpoeHue

aTOMOB. XuUMHYecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC pPCaKkuInu

3.1

HepBBIe ITOIIBITKH KJ'IaCCI/I(i)I/IKaI_[I/II/I XUMHUYECKHX daeMeHTOB. Ilonsartue o rpymomax CXOAHbIX 3JICMCHTOB
(HIGJ'IOLIHBIG N MCJIO0OYHO3CMCIIBHBIC MCTAJlIbl, TI'aJIOTCHBbI, HWHCPTHLIC I‘aBBI). SHGMGHTBI, KOTOPLBIC 06p33y10T

aM@oTepHbIe OKCHJIBI U THAPOKCHIBI

3.2

Ileppogmueckuin  3akoH. Ilepmommueckas  cucrema  xumuueckux  sneMeHtoB .M. Menneneesa.
Kopotkonepuonnas u  juHHONepuoaHass ¢opmbl  Ilepuonnueckoil  CUCTEMBl  XMMHUYECKHUX  DJIEMEHTOB
J.N. Menneneesa. Ilepuonsl n rpynnbl. @U3MYECKUN CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IIEPUOJA U TPYIIIbI

QJIEMCHTA

3.3

Crtpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTombl. DnekTponbl. CTpoeHHE AJIEKTPOHHBIX 000J0YEK aTOMOB
nepBeiX 20 xumMuueckux sjieMeHToB llepuomguueckoit cuctembl .M. MenaeneeBa. XapakKTepUCTHKA XUMHUYECKOTO

AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTU U3MEHEHHUS pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAINIMYECKUX M HEMETAJUIMYECKUX
CBOMCTB MO Tpynmnam u nepuoaam. 3HadeHue Ilepumoamueckoro 3axkoHa u Ilepronnueckoil CUCTEMBbI XMMHUYECKUX

AJIEMEHTOB JJI Pa3BUTHUS HAyKU U NpakTuku. /.M. MenaeneeB — yuy€HbIN U rpakIaHUH




Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUSA

Xumnueckasi cBsi3b. KoBanmeHTHas (MOJSIpHAS W HENOJSpHAs) CBSI3b. DJNEKTPOOTPHULATEIBHOCTh XUMHUYECKUX

3 ayieMeHTOB. MoHHAas CBSI3b
26 Crenienb okuciieHUs1. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. [Iporiecchl OKUCICHUS U BOCCTAaHOBJICHMUS.
' OxucIuTeIM 1 BOCCTAHOBUTEIIN
XUMUYECKUN AKCIEPUMEHT: M3y4deHHE OOpas3IoB BEIIECTB METAUIOB W HEMETAUIOB, B3aWMO/ICHCTBUE
3.7

I'mMApOKCHUaa DHOHHKa C pacTBOpaMH KHCIOT H IIIGJIO‘IGﬁ, IMPOBCACHUC OIIBITOB, HWIIOCTPHPYIOIIUX IIPHUMCPLI

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKINH (TOPEHHE, PEAKIIUU PA3TIOKEHUSI, COSTMHEHUS)




MartepuanbHO — TEXHHUECKOE 00ecrieueHne

1. Xumust: 8- kiacc: 6a30BbIil ypoBeHb: yueOHuk / O. C. I'abpuensin, U.
I'. OctpoymoB, C. A. Cnagkos.
2025. — 175, [1] c.: mn.

5-e u3x., nepepad. — Mockaa : IIpocBernieHue,

2. [Mabpuensu O.C. /Meroanueckoe nocodbue Xumus 8-9 kmacc. O.C.
["abpuensn, A.B. Kymnmosa / M.: [Ipoda 2020.

3. ["abpuensn O.C. /XuMus B TecTax, 3ajaqyax, ynpaxHEeHHUIX.
["abpuensn O.C. , Bockoboiinukosa H.I1. M.: [Ipoda 2021

4, XUMHUYECKHUI SKCIEPUMEHT B 1IKoJIe. XuMus § kiacc. ['abpuesnsn
O.C., Pynos H.H., Tonkynos B.. M.: lIpoda 2019

S. [Iporpamma O.C. I'abpuensna, U.I'. OctpoymoBa, A.K. AxsieOunuHa
,bazoBrbIit ypoBeHb. 7-9 kiacc: - M.: [Ipoda, 2020.

6. «Enunas komnekuus Hudposeix OOpazoBarenbHbix Pecypcosy

(Habop mmpoBeIx pecypcoB k yueorukam O.C. ['abpuensnHa) (http://school-

collection.edu.ru/).

7. http://him.1september.ru/index.php- xxypHan «XuMus»

8. http://him.1september.ru/urok/ - Marepuans! k ypoky. Bce paboThl, Ha

OCHOBE KOTOPBIX CO3/IaH CAWUT, OBLIN OMYOJIMKOBAHBI B )KypHAJIE « XUMUSD.

ABTOpamu caiiTa npozenana 0osblias padoTa Mo CUCTEMaTU3UPOBAHUIO MA3€THHIX

cTaTeil ¢ yd4€TOM IMKOJIBHOW Y4eOHOU MporpamMmsl 1o npeamMery " Xumus'"
JlaGopatopHble, MpaKTUYECKUuEe paboTHhI:

1. https://ct&utm medium=cpc&utm campaign=item id

1226544&utm content=ad 9863314&utm term=kabuHeT+XUMHUUFT000PYIOBAHUE
&yclid=940972280353390591

2. https://infourok.ru/opytno-eksperimentalnaya-

deyatelnost-samozatuhayushaya-svecha-5964337.html



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
https://ct&utm_medium=cpc&utm_campaign=item_id_1226544&utm_content=ad_9863314&utm_term=кабинет+химии+оборудование&yclid=940972280353390591
https://ct&utm_medium=cpc&utm_campaign=item_id_1226544&utm_content=ad_9863314&utm_term=кабинет+химии+оборудование&yclid=940972280353390591
https://ct&utm_medium=cpc&utm_campaign=item_id_1226544&utm_content=ad_9863314&utm_term=кабинет+химии+оборудование&yclid=940972280353390591
https://infourok.ru/opytno-eksperimentalnaya-deyatelnost-samozatuhayushaya-svecha-5964337.html
https://infourok.ru/opytno-eksperimentalnaya-deyatelnost-samozatuhayushaya-svecha-5964337.html

3. https://rutube.ru/video/bc2027a0eb032565aca61799487
26a28/?ysclid=mOrtyzh8i778259493

4. https://interneturok.ru/kursy i uslugi/shkola/?utm sour

ce=yandex&utm medium=cpa&utm campaign=school&utm content=dsh obshie
&utm term=suneoypok%?20mn0%20reme&roistat=directl? search 15894808757



https://rutube.ru/video/bc2027a0eb032565aca6179948726a28/?ysclid=m0rtyzh8i778259493
https://rutube.ru/video/bc2027a0eb032565aca6179948726a28/?ysclid=m0rtyzh8i778259493
https://interneturok.ru/kursy_i_uslugi/shkola/?utm_source=yandex&utm_medium=cpa&utm_campaign=school&utm_content=dsh_obshie&utm_term=видеоурок%20по%20теме&roistat=direct17_search_15894808757
https://interneturok.ru/kursy_i_uslugi/shkola/?utm_source=yandex&utm_medium=cpa&utm_campaign=school&utm_content=dsh_obshie&utm_term=видеоурок%20по%20теме&roistat=direct17_search_15894808757
https://interneturok.ru/kursy_i_uslugi/shkola/?utm_source=yandex&utm_medium=cpa&utm_campaign=school&utm_content=dsh_obshie&utm_term=видеоурок%20по%20теме&roistat=direct17_search_15894808757
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