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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha 0OcHOBE (henepaabHON padoueit mMporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE COJiepKaHue,
NpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4ueCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTU OOYYalolIerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPEaeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHUYECKON XHUMUHU.

CrtpykTypa coiepskaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI PYHKITUN OOBSICHEHUS U TIPOTHO3UPOBAHMS CBOWCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBICYECHUEM 3HAHUN U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiacey.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIMX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETHUUECKUX TOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
bopMHpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON U Y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATENLHOM JIEATENbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAYEHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOILIEr0 MHUpa, MCIHOJb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYECHUU
XUMHHU, TPUMEHATh UX MPU PEUICHUH TPOOJIEM B IOBCETHEBHOM )KU3HU U TPYAOBOM
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBENEHUST B OBITY WU TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpo¢uis U HampaBJI€HHOCTH AAJbHEHIIETO
oOyJeHus.

Oo11ee Yrciio 4acoB, OTBEAEHHBIX JIIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
o01iero oopazoBaHus, cocTaBiseT: B 8 kiaacce — 34 vaca (1 yac B Hezelo).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToOMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JII XUMHYECKOTO JIEMEHTA B COSMHECHHH.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUYECKHE ypaBHeHHA. Kiaccudukarus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ JIabopaToOpHbBIM O00OPYAOBAaHUEM, U3YUEHUE U ONUCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE Mea C KUCIOTOMN) SIBICHUH, HAOI0IeHUE 1
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3auMoielicTBHE xkene3a ¢ pactBopom cosd meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
ConmM, HAONIOJCHWEe W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHE MOJENEH MOJIeKy
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcunapl. [Ipumenenune xucimopoma. CrocoOb
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE PEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoOZI€ U B KU3HU 4YeloBeKka. KpyroBopot Boabl B IPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. Duszmyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalnieHus ropeHus (rmokapa), 03HakKoOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictTue Bojopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuza meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METalaMH, PEaKLUil
HEUTpaJIN3alUy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CrpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEpHBIE OKCHIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
PuU3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI HJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA TI0 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld H
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJI OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1mmue ecTecTBeHHO-HAYYHbIC MOHATH: HAyYHBIH (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCHu(UKAIWs, TEePUOIUIHOCTh, HaOII0CHNE,
IKCIIEPUMEHT, MOJICTIUPOBAHHE, H3MEPEHUE, MOICTb, SIBIICHUE.

®dusnka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIHI,
PaIMOaKTUBHOCTD, MOJICKYJA, SJCKTPUYCCKHIA 3apsil, BEIIECTBO, TENO, O00BEM,
arperaTHoOe COCTOSHHE BEIIeCTBA, Ta3, (U3NYECKUE BEIUYWHBI, CIUHHIIBI
U3MEpEeHusi, KOCMOC, TIaHeThl, 383161, CoHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOBI, TOJIE3HBIC
WCKOTIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOEHHUSI MPOrPAaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4YeHHS XMMHH B €IMHCTBE Y4YeOHOU U
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCHUCKUMHU
COIIMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOmmecTBe TMpaBWJIaMHd W HOPMaMd TIOBEJACHUS U CIOCOOCTBYIOT TpoIlleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yUYarOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBATbCA CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE
ONbITA AEATEILHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1)naTpuoTH4ecKOro BOCIIUTAHUSA:

LEHHOCTHOT'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAy4YHOMY HACJIE[IUI0, TIOHMMaHUsA 3HA4YEHUS XUMUYECKOM HAyKM B KU3HH
COBPEMEHHOT0 OOIIECTBA, CMOCOOHOCTH BIAJAECTh JOCTOBEpHOM HHGPOpMaALUEH O
MEePEOBbIX JOCTHKEHUSAX M OTKPBITUSAX MHUPOBOM U OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskaaHCKoOro BOCIIUTAHUS:

OPEACTAaBICHUS O COLMAJIbHBIX HOpPMax U TMpaBWIaX MEXKIMNYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHHUKATHUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKON U APYIMX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JCSTEIIbHOCTHY MPHU BHITIOJTHEHUN YICOHBIX,
MO3HABATEIbHBIX 3a/1a4, BBINOJHEHUM XHUMHYECKHUX OSKCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO ¥ B3aUMOIIOMOIIIY B TIPOIIECCe
ATON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE U MOCTYIKU
CBOMX TOBApUILEH C MO3UILIUM HPABCTBEHHBIX M MIPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUH ITOCTYIKOB;

3)LEeHHOCTH HAYYHOTI'O MO3HAHUA:

MHPOBO33PEHYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIONINE OCHOBY
JUISl TIOHUMAaHUS CYIIIHOCTH HAayYHOM KapTHUHBI MHpa, TIPEACTaBICHUS] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPObI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOTHOM CpEIoH,
O pOJIM XMMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE HA IOJYYCHUE HOBBIX 3HAHUU 10
XUMUU, HEOOXOJIUMBbIC Isi OOBSICHEHUS HaOII0JaeMbIX MPOLECCOB U SBJICHUH,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOW KYyJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOW paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPaTypo, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU  WH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O M TIO3HaHMIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTH MU
CIOCOOHOCTB K CaM000pa30BaHUI0, MPOEKTHOM U MCCIIEI0BATENBCKON NEATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HalpaBJICHHOCTU U YPOBHS 00YUYEHUS B JaIbHEHUIIEM;

4)dopMupoBaHMs KYJIbTYPHbI 310POBbS:

OCO3HaHUE LIEHHOCTHU XU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3/0pOBbI 00pa3 >KM3HU, OCO3HAHUE IOCJIEICTBUH U HENpPUITHE
BPEIHBIX  MNPUBBIYEK  (YyNOTpPEOJICHHsS ~ QJIKOroyis, HApKOTHKOB,  KypeHHS:),
HEO00XO0IUMOCTH COOITIOICHUS ITPABIII 0€30MAaCHOCTH MPH OOPALIEHUH C XUMHUECKUMU
BEIIECTBAMHU B OBITY U PEAJIbHOM KU3HU;

5)Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YYEHHUIO MPOECcCCHil U Tpylaa pa3IudyHOIo poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM JESITEILHOCTH, B TOM YKCJIE HAa OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMMHUHU, OCO3HAHHBIA BBIOOP MHIWBHUYyAIbHON
TPACKTOPUM TMPOJOJKEHUS 00pa30BaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, yCIEHON
PO ECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBAThCS B NPO(ECCUOHANIBHOU CPEJIE;

6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU LieJIeco00pa3HOe OTHOILIEHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HU
Ha 3emie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAHUE LIEHHOCTU 3I0pOBOTO H
O0e3zonmacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U IICUXHUYECKOMY 3710POBbIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUSI IPABUI
0e30MacHOr0 NOBENEHUs MpH pabdoTe ¢ BEUIECTBAMH, a TaKXKe B CHUTyalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JOJEH;

CIIOCOOHOCTH TMPHUMEHSATHh 3HAHUS, IOJIydaeMble MPU U3YYEHUU XUMUH, I
peleHns 3a7a4, CBA3AHHBIX C OKPY)KAIOLIEHW MPUPOJHOW CPENOM, JJIs MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHHUSl  TJIOOQJIBHOIO  Xapakrepa
HKOJIOTMYECKUX MpOOJIeM M MyTel HX peUleHHs] MOCPEICTBOM METOAO0B XHMHH,
DKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJACTBOBATbCS MM B IO3HABaTEJIbHOM,
KOMMYHHUKAaTUBHOU U COLIUAJIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJbTATOB BBIACISAIOT 3HAYMMBIE IS
(opMupOBaHUs MUPOBO33PEHUS OOIIEHAYYHbIE MOHATUS (3aKOH, TEOPHsl, IPHUHLIHII,
rUnoTe3a, paxT, CucTema, IpoIecc, IKCIEPUMEHT U APYTOE. ), KOTOPbIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAaY4HbIX yUE€OHBIX MPEeMETaX U MO3BOJISIOT HA OCHOBE 3HAHUI U3 ATUX
npeaMeToB (OpMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTUHE MUpa, U
yYHHUBEpCajgbHble yueOHble JeicTBUS  (IIO3HABaTElIbHbIE, KOMMYHUKATHUBHEIE,



pPETYJISTUBHBIE), KOTOpble oOecneumBaloT  (GOPMHPOBAHWE TOTOBHOCTH K
CaMOCTOSTECIIbHOMY TIJIAaHUPOBAHMIO 1 OCYIIIECTBICHUIO YUeOHON IeSATeIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue JaeiicTBUA:

YMEHHS UCI0JIb30BATh MPUEMBI JJOTUUECKOTO MBIILICHUS IPU OCBOCHUH 3HAHUM:
pacKpbIBaTh CMBICI XMUMHUYECKUX MOHSITUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JAPYTUMU MOHSATHUSMHM), MCIOJIB30BATh MOHSATUS IS
0OBSICHEHUS OTJICNbHBIX (DAKTOB M SBJICHUM, BHIOMPATh OCHOBAHUSI M KPUTCPUH IS
KJIacCu(PUKalM XUMUYECKUX BEIISCTB W XWMHUYECKHX PEaKIUi, yCTaHABIWUBATH
MIPUYHHHO-CJICACTBEHHBIC CBSI3M MEXKIY OOBEKTaMU WM3Y4YEHUS, CTPOUTH JIOTHUCCKHE
paccyxaeHus (MHIYKTHBHBIC, JNCIYKTHUBHBIC, IO aHAJOTUH), JeJIaTh BBIBOJABI U
3aKJIFOUYCHUS;

yMEHHUE TIPUMEHATh B TIpOIecCe IO3HAHUS TOHATUA (TIPEAMETHBIE U
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, UCIOJIb3yeMbI€ B XUMUH,
MpeoOpa3oBbIBATh HMIUPOKO NMPUMEHSIEMbICE B XMUMHUU MOJICIIbHBIC MPEACTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJ DJJIEMEHTa), XUMHUuYecKas QopMylIa U ypaBHEHHE
XUMHUYECKOM peaKIuu — IIPH PelIeHNH y4eOHO-TT03HABATEIbHBIX 3a/1a4, C YIETOM ITUX
MOJIEIBHBIX MPEACTABICHUN BBIABIIATh U XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XMMHUYECKUX PEAKIMil, BBISBIATH
o0IIIMe 3aKOHOMEPHOCTH, MPUUYUHHO-CICACTBEHHBIC CBSI3W M TPOTUBOPEYHS B
M3y4aeMBbIX IpoIeccax U SIBICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, & TaK)KE B KQU€CTBE OCHOBBI JJIsI (POPMUPOBAHUS THUIIOTE3BI 1O MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

IpUOOpPETEHHE OIbITa 110 IUIAHWPOBAHHWIO, OPTraHM3allUd W  IPOBEJCHUIO
YYCHUYCCKMX OKCIIEPHMMEHTOB, YMEHHE HaOMogaTh 3a XOJOM IIpoIiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysibTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3YyJIbTATAM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTUET O
poJieIaHHON paboTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AaHAJU3UPOBATH W MHTEPHPETHUPOBATH HHPOPMAIUIO
pPa3IMYHBIX BUAOB U (OPM MPECTABICHUS, MOJYyYaeMyl M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS IUTEpaTypa XUMUUYECKOTO COJIepKaHusl, CIIPABOYHBIC TTOCOOUSI,
pecypcol MHTEepHETa), KPUTUYECKH OLIEHUBATh MPOTUBOPEYUBYIO U HEJIOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE TPUMEHSTh Pa3IMuHble METOJAbl M 3alpoChl MPU TOHUCKE M OTOOpE
uHpOpMallMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBINOJTHEHUS
y4eOHBIX ¥ TO3HABaTEIbHBIX 3a/1ad OMPEeIEHHOT0 THIA, MPUOOpPETEeHNEe ONbITA B



o0JlaCTH  WCTONB30BaHUS  WH(POPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIH30BAaHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (DOopMy mpeacTaBieHus MHoOpManuu u
WJUTIOCTPUPOBATH PEIIaeMbIe 3a1a4K HECIIOKHBIMU CXEMaMU, TMarpaMMaMu, IpyTruMHU
dbopmamu rpadK 1 X KOMOUHAITUSIMU;

YMEHUE MCIOJb30BaTh W  aAHAJIM3UpPOBaTh B IMpolecce y4YeOHOH W
UCCJIEIOBATENLCKOM JIEATETbHOCTH MHGOPMAIMI0 O BIUSHUU TMPOMBIIIJICHHOCTH,
CEJIbCKOTO XO35UCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MPUPOTHOMN CpPEIb.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

YMEHHS 3aJlaBaTh BONPOCHI (B X0Ji€ auanora u (Wim) IUCKYCCUHU) MO CYLIECTBY
oOcyxmaemMoii  Tembl, (HOPMYIUPOBATH CBOM  NPEIJIOKEHHS  OTHOCUTEIHHO
BBITIOJIHEHUS MIPEAJIOKEHHOM 3a/1a4u;

YMEHUS NPEJICTABIISATH MOJIYYCHHBIC PE3YJIbTAThI IO3HABATEIHLHOU AESTENHHOCTU
B YCTHBIX M MUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0 PE3YJIbTATOB BBHITOJIHEHUS
XUMUYECKOTO HKCrIepruMeHTa (1abopaTopHOro OMbITa, Ja0OpaTOpHOM pPadOTHI MO
UCCJICIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABaTEJIbHOW U MCCJIEI0BATEIBCKON JIEATEIILHOCTH MPU PEIICHUH BO3HUKAIOIIUX
po0JIeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTIACOBAHMS MO3HUILIMM (00CYXIECHHUS,
OOMEH MHEHMSIMU, «MO3TOBBIC IITYpPMbDY, KOOPAWHAIUS COBMECTHBIX JCHCTBH,
orpe/ereHue KPUTEPUEB 110 OIICHKE KaueCTBa BBHITOJHEHHOU paboThI U IpyTHue).

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YueOHbIE NeiCTBUSA:

YMEHHE CaMOCTOATEIIBHO ONPENeNiaTh LeNd JACSITEIbHOCTH, IUIAaHHUPOBATh,
OCYILIECTBIISATh, KOHTPOJUPOBATH U TIPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3()PeKTUBHBIE CIIOCOOBI pelieHus YYEOHBIX U
MO3HABATENBHBIX  33J7]a4, CAaMOCTOSATEIBbHO COCTABJSITH WJIH KOPPEKTHUPOBATH
IIPEIJIOKEHHBIA AIITOPUTM JI€UCTBUM IIPU BBINOJHEHUH 3aJaHUN C YUETOM MOJIYUYCHUS
HOBBIX 3HaHMN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSIX, OIEHUBATh
COOTBETCTBHUE MOJYUYEHHOIO PE3ysibTaTa 3asBJICHHON LEIN, YMEHHUE HUCIOIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIIOBUU 3aJIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 00513aTEILHOTO COAEPKaHUs,
YCTaHOBJIEHHOTO JaHHOM (heliepanbHON paboyueil MporpaMMOi, BBIICIISIIOT: OCBOCHHBIC
00yJaroIMMUCS Hay4YHbIC 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBUM, crieruuiecKue aJis
MPEAMETHON 00J1acT « XUMUS», BUIBI IEITSILHOCTH 10 MOJTYYSCHUIO HOBOTO 3HAHMSI,
€ro WHTEpHpeTanuu, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K koniy oOydenus B 8 kiiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIIETOCS YMEHUM:



e pacKpbIBaTh CMBIC]I OCHOBHBIX XWMHUYECKHX TMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, CMECh
(oHOpOAHAsT M HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHUTENIbHAs aTOMHAas U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J0JIsI XUMHUYECKOIO 3JEMEHTAa B COCIMHEHHH, MOJSPHBIA OOBEM,
OKCHJI, KHUCJIOTa, OCHOBAHHWE, COJb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHUCJICHUS, XMUMHUYECKas peakius, KiacCu(UKaIUs peakluil: peakuuu
COCIMHEHHUSI, PEAKIIMK PA3JIOKEHUSI, PEAKIIMK 3aMEIICHUs, peaKIIMi 0OMeHa,
9K30- U SHAOTEPMUUYECKUE PEAKIINHU, TETIOBOU AP PEKT peakiuu, SAPO aToma,
AIIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOUTallb, pauyC aToMa, XUMHYECKast
CBSI3b, MOJISIPHAs W HEMOJISIpHAs KOBAJIECHTHAsl CBSI3b, MOHHAsA CBSA3b, WOH,
KaTUOH, AaHHUOH, pacTBOpP, MaccoBas JOJs BewecTBa (MPOLEHTHAs
KOHIICHTpAI|sl) B pacTBOPE;

e WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHWMHUYECKHX TOHATHH U
MPUMEHSThH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

e HCHOJb30BaTh XUMUUECKYIO CUMBOJIUKY JUIsl COCTAaBIIEHUS (POPMYJI BELLIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

e OINpEIEATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OHMHAPHBIX COEIMHEHUSX,
CTENIEHb OKUCJIEHUS AJIIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAJICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KJacCcy COeAMHEHUW 1o ¢opmysiaM, BUJ
XUMHUYECKON CBsI3M (KOBaJE€HTHas W MOHHAs) B  HEOPTaHUYECKUX
COCIMHEHHUSIX;

e packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TNEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MNojoxeHus B Ilepumoamnueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONUCHIBATh U XapaKTepU30BaTh TaONMHUHYI0 hopmy lleproauyeckoil cuctembl
XUMUYECKUX DJEMEHTOB: pa3inyaTh NOHATHS «riiaBHas mnoarpynna (A-
rpynmna)» u «rnobouyHas noarpynna (b-rpyrmma)y», Manbie u 00JbIINe TEPUOIBI,
COOTHOCUTh 00O3HAU€HHUs, KOTOpble uMeroTcsi B Tabmuie «llepuoanueckas
cucreMa xumMudecknx dyeMeHToB JI. WM. MenpaeneeBa» € YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX 3JEMEHTOB (COCTaB U
3apan sapa, oOlee YUCIo SJIEKTPOHOB U paclpeIeICHUE X MO 3JIEKTPOHHBIM
CJOSIM);

e KJacCH(PUIMPOBATh XHWMHUYECKUE DJIEMEHThI, HEOPraHWYECKHE BELIECTBA,
XUMUYECKHE peakuuu (M0 YHUCIy M COCTaBy YYacTBYIOLIMX B PEAKIUU
BELIECTB, N0 TEIIOBOMY 3 (DexTy);



XapaKTepu30BaTh (OMUCHIBATh) OONIME XHMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIas OMHCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBAThL CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOYKHOCTH MTPOTEKAHUS XUMHUECKUX MPEBPAIICHNAN B PA3TAIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0 XHMHUYECKOTO »3JIeMEHTa 1o (opmylie CcoequHEHUs,
MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOUN pEaKIInu;

IPUMEHSTH OCHOBHBIC ONEpallid MBICIUTEIBHOU ACSATEIBHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, OO0O0OIINEHHE, CHUCTEeMaTH3allhio, KIIacCHU(pHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICJICTBEHHBIX CBA3EH — JIJIi W3Y4YEHUS CBOMCTB
BEIIIECTB ¥ XUMUYECKHUX PEAKITNi, €CTECTBEHHO-HAYYHbBIE METOIbI TTIO3HAHUS —
HaOMIOACHUE, W3MEPCHHE, MOJICITUPOBAHKE, DKCIEPUMEHT (peajbHBIM U
MBICJIEHHBIN );

CJIeIOBaTh MpaBUIaM IOJIb30BaHUS XUMHUUYECKOU MOCYI0N U J1a00paTOPHBIM
obopynoBaHueM, a TakKe IMpaBwiamM oOOpallleHus C BeEIIeCTBaMHU B
COOTBETCTBHH C HHCTPYKITUSMH 110 BBITIOTHEHUTO JTA00OPATOPHBIX XUMHUYECKHUX
OMBITOB MO MOJYYEHUIO U COOMPaHUIO Tra3000pa3HbIX BELIECTB (BOAOPOJA U
KHUCIIOpO/ia), IPUTOTOBIICHUIO PACTBOPOB C OMpPEIEIEHHOW MAacCOBOM J0Jei
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH W MPOBOJUTH XUMHUYECKUE
AKCIIEPUMEHTHI [0 pPACIO3HAaBAaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C
MTOMOIIILI0 UHANKATOPOB (JIakMyc, heHoN(TaIenH, METUIIOPAHK U JIPYTHE).



HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Jara | N ypoka | Tema ypoka KosuvecTBo yacoB JlomamiHe | DJIeKTPOHHbIE
YPOK e 3ajlanue | nMdposbIe
a Beero ;(aoznqecnso 1acos 06paszoBaTebHbIE
paKkTHYeCKHe U pecypebi
KOHTPOJ/IbHBIC
padoThI
n [penmer xumuu. Ponb Xxumuu B 1 bu6nunorexa LIOK
JKM3HU 4yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
, | St s oo | Busmorera LOK
HAGOpATOPHEIM OGOy I0BAHHEM https://m.edsoo.ru/ff0d23dc
3 ATOMBI M MOJIEKYJIBI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d28c8
4 [ToBTOpeHHe 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0d2be8
5 OU3MYECKUE U XUMHYECKHE 1 bubnunoreka LIOK
SIBJICHUS https://m.edsoo.ru/ff0d2d50
6. OtHocuTenbHass ATOMHas Macca 1 bubnuotexa [JOK
https://m.edsoo0.ru/ff0d323c
7 XUMHUECKIE 3HAKU 1 but6mmorexa [IOK
https://m.edsoo.ru/ff0d5230
g Xumuueckue GopmyIibl 1 bubnmnoreka [JOK

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3a16

Pa6ora ¢ popmyroit

bubnunoreka LIOK

o https://m.edsoo.ru/ff0d5708
DU3HYECKUE U XUMHYECKUE
10 CBOMCTBa KHCIIOpOAa (peakiuu bubnmnoreka HOK
' OKHCIeHus, ropenue). IlorsTre 06 https://m.edsoo.ru/ff0d40c4
OKcHIax
DU3NYECKUE U XUMHYECKUE
1. | camcremmn rapesne). Mowse o uGanoresa LIOK
' > TOP ' https://m.edsoo.ru/ff0d448e
OKCHJIax. IIpaKTHUecKas padora 1
HOJIy4EeHHE KUCI0POoa
12 Kontposnbhas padora 1 bubmmoreka [JOK
' https://m.edsoo.ru/ff0d497a
s §OHHI/IBO (He(pzl;, yr(:n:: Holl/lséaH). Bu6muorexa [OK
. B IT bl
ATPASHEHHS POSAYRH, https://m.edsoo.ru/ff0d4c4a
€ro TPeIoTBPANIEHHS
1 CocraB Bo31yxa bubnuoreka [{OK
' https://m.edso00.ru/ff0d4dd0
15 CgoiicTBa Bogopoia bubmuoreka [IOK
' https://m.edsoo.ru/ff0d50d2
16 Kucnots! u okcubl but6mmoreka [IOK
' https://m.edsoo.ru/ff0d4f42
17 IMosropenue. CocraBieHne bubnuotexa [JOK
' hopmyi https://m.edsoo.ru/ff0d55a0
18 KHCIOTHEIE OKCHIBL. bubnunorexa LIOK
' https://m.edso0.ru/ff0d5708
19 Bona bubnunorexa LIOK

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d59e2

20 PactBopsI bubmmoreka [JOK
' https://m.edsoo.ru/ff0d5eba
21 IpakTryeckas pabora 2. bubmuorexa [{OK
' IIpurotoBneHue pacTBopa https://m.edsoo.ru/ff0d664e
22 KoHueHTpanus pacTBOpoB bubmuorexa [IOK
' https://m.edsoo.ru/ff0d67ca
OO01re XapaKTePUCTHUKH OKCUJIOB.
23 BsanMoeiicTBUE BELIECTB, bubnunoreka LIOK
' 000JIaJa0IINX KUCIOTHBIMU U https://m.edsoo.ru/ffOdfee2
OCHOBHBIMH CBOMCTBaMH
[eHeTHUCECKas CBA3b MEITY bubnuorexa [JOK
24. KJTaCCaMH HEOPTaHUYECKUX https://m.edso0.ru/00ad947
COEJITMHEHU. 4
25 Kiaccudukanms XuMHIeCKHX bubnnorexa [JOK
' 3JIEMEHTOB https://m.edsoo.ru/00ad9a50
26 IMeprogrUeCcKuii 3aKOH U CHCTEMA bubmmoreka IIOK
' https://m.edsoo.ru/00ad9ela
97 XapakTepucTuKa XMMHUYECKOTO bubmuoreka [IOK
' JIIEMEHTa https://m.edsoo.ru/00ada52c
28 Ctpoenue aroma bubnnorexa [JOK
' https://m.eds00.ru/00ada342
29 H30TOmE bubnmnoreka LIOK
' https://m.edsoo.ru/00ada824
30 Xumudeckast CBA3b but6mmorekxa [IOK
' https://m.edsoo.ru/00adb33c
31 TBepbie BemecTa bubnuotexa [JOK
' https://m.edsoo.ru/00adaab8
3 IMoaroToBKa K KOHTPOJIBHOM bubnmoreka [JOK

pabore

https://m.edso0.ru/00adaab8



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

23 KouTtponbnas pabora 2 1 bubmmoreka [JOK
' https://m.edsoo.ru/00adae28
PesepBuEIil ypok. O0001IIEHHE U
P 7P N bubnnorexa [JOK

CUCTEMATH3ALNA 3HAHUH 110 TEME

34, 1 https://m.edsoo.ru/00adb07
«Ctpoenue atoma. XuMHYECKast 6
CBS3bY =

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

8 KUIACC

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

Kon

MpoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus

1

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYECCKHUEC ITIOHATHA»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHSATHUNA: aTOM,
MOJIEKYJ1a, XUMHUYECKUH JIIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE
BELIECTBO, CMECh (OJHOpPO/JHAs U HEOAHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJsSpHas Mmacca, KOJIUYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl J0Jil XUMHUYECKOTO
AJIEMEHTa B COCIUHEHUH, MOJISIPHBIM 00bEM, XUMUYECKasT PEaKIys,
KIacCUPUKALMSA  peakluil: peakuuu COCIAMHEHHS, PEaKlUu
pa3noXKeHUs, pPeaKkIHH 3aMelIeHUs, peakuuu oOMeHa, 3K30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3P (EeKT peakiuu, pacTBop,

MacCcCoOBasd J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHATUH U

MNPUMCHATH OTH MOHATHA IPHU OITMCAHUHN BEIICCTB U UX npeBpameHMﬁ

13

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBICHUS (HOpMyI

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKI.[PIfI

14

PaCKpbIBaATb CMBICII 3aKOHOB  COXPAHCHUSA MACChbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATL  BAJICHTHOCTH ATOMOB  3JICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJIacCU(UIIUPOBATh XUMHUUECKHE peakuuH (10 YHUCIy U COCTaBY

Y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIHO MOJICKYJIAPHYIO U MOJISIPDHYIO MAacCChI

BEILECTB




1.8

BBIYHCIISTH MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JieMeHTa 1o (opmyre

COEIMHEHMS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METObI [IO3HAHUS — HA0JII0IEHNE,
W3MEPEHHE, MOJCIMPOBAHME, OSKCHEPUMEHT  (pealbHBI U

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue MMPEACTABUTCIIN HCOPraHUYCCKHUX BCUICCTB)»

2.1

PaCKpbIBaTb CMbBICII OCHOBHBIX XHWUMHUYCCKUX TTOHATHH: OKCHI,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIpEAEIATh MPUHAIIEKHOCTh BEIIECTB K ONPEICIIEHHOMY KJIACCy

coequHeHui o popmMynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTL HCOPraHN4YCCKUC BCUICCTBA

2.4

XapaKTepu3oBaTh (OMHCHIBATH) OOIIUME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAasi ONMHUCAHUE NMPUMEpPaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHH  COOTBETCTBYIOIIHMX  XHMHYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBUCHUMOCTH OT HX
Ka4YCCTBCHHOI'O COCTaBd, BO3MOXXHOCTH IIPOTCKAHHA XHUMHYCCKUX

HpeBpaHICHI/II\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CI€AOBaTh MpaBUJIaM [OJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 000PYIOBaHHMEM, a TAK)Ke MpaBHIIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSIMH TIO BBIMOJHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHUIO U COOUPaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOAA), IPUTOTOBICHHUIO
pacTBOpPOB € ONPEAEIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUYECKHAE IKCIIEPUMEHTHI
[0 Pacrno3HaBaHUIO PACTBOPOB WLIENOYEH M KHUCIOT C IMOMOIIbIO

MHIMKATOPOB (JaKkMyc, (peHodTaaert, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEeaKIuu

ITo Teme: «Ilepnomnueckuii 3akoH u Ilepuomnueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)

3.1

PaACKpBIBATE CMBICII OCHOBHBLIX XUMHWYCCKUX TOHSTHH: AApO aTtoMma,

BHCKTpOHHLIﬁ clioit aToMa, aToMHas 0p61/1Tam>, paaunyc artroma,




XUMHYCCKAad CBA3b, MOJIpHAsA U HCIOJJAPHASA KOBAJICHTHAA CBA3b,
OJICKTPOOTPULIATCIIBHOCTG, HOHHAA CBA3b, HWOH, KaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/H_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

OIMCHIBAThH U XapaKTepH30BaTh TabmmuHyto ¢popmy [lepronnyeckoit
CHCTE€Mbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHATUS «TJIAaBHAs
noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymnma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

3.4

packpsiBaTh cMbica [lepumoandeckoro 3akona .M. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON  3aBHCHUMOCTHU
CBOMCTB  XHMMHYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTH O603Ha‘IeHI/I$I, KOTOPBIC HUMCIOTCA B Ta6JII/IIIC
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnpenaeeBa» C YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apgana daapa, 0611_[66 qucJiio

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATh CTCIICHb OKHCJICHHA  OJICMCHTOB B 6I/IHapHI)IX

COCANHCHUAX

3.7

OIIpCACIIATE BHO XUMHUYECKOM CBSI3HU (KOBaJ'IeHTHaH n I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

HNPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUSA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 ITepBOoHa4YanbHbIE XUMUYECKHUE TOHATHS
ITpenmer xumun. Pons XuMun B j)KM3HM 4YeaoBeKa. XUMHsI B CUCTEME HayK.
11 Tena n BemecTtBa. Ou3nUecKrne CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BEILECTB
12 [TonsiTHE 0 MeTOaX MO3HAHUS B XUMHHU. UncThIe BemecTBa U cMecH. CriocoOsl

paszeneHus cMecen




1.3

ATOMBI U MOJICKYJIBI. Xumudeckue diaeMeHThl. CHMBOJBI XHUMHYECKHX

sneMeHTOB. [IpocThie U ci0XKHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE

14

Xumudgeckast (bOpMy.]'Ia. BajeHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA cocCTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJIsIpHas Macca. MaccoBas J0JIA  XHUMHYECKOI'O

9JICMCHTAa B COCIMHCHHUHN

1.5

KoymuectBo BemectBa. Mosb. MossspHas Macca. B3anMocCBsi3p KOJIMYECTBA,
Macchl M YHUCIIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacuérel mo dopmynam

XUMHUYECKHUX COCIUHEHUN

1.6

DU3NYECKUE U XUMUYECKUE SABJIICHUSA. XUMHUYECKASI PEAKLUSA U €€ MPU3HAKHU.
3aKOH  COXpaHEHUs]  MacChl  BEIIECTB. XUMUYECKUE  ypaBHEHHS.
Knaccupukamuss XUMHYECKMX  peakuuid  (COCOMHEHUS,  Pa3JIOKEHHS,

3aMeIIeHHsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM TOCymO#, ¢
npaBuiIaMy paboThl B TaOOpaTOpHH ¥ IpuéMaMu oOpaIieHus ¢ 1a00paTOpHBIM
o0opy/sOoBaHHEM, U3YYEHHE M OIHCaHUuE (U3MUYECKUX CBOICTB 00pa3IoB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOmoaeHue (usnueckux (IUIaBIeHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTICHHE U KOHJCHCAIIUS BOJIbI) U
XUMHUUYECKUX (TFOpEHHE CBEYM, [POKAJIMBAHWE MEIHOM IMPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOW) SIBICHHUM, HaOJI0JIeHWe M OIMCaHUe
IPU3HAKOB MPOTEKAHWA XHMHUYECKUX peaklMi (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHCIOTBI C XJOpUIOM Oapusi, pas3loKeHHE
ruapokcuaa meau(Il) mpu HarpeBannu, B3auMoIECTBHE JKeJe3a C paCTBOPOM
comu meau(Il), uzyuenue crnoco6oB paszzeneHus cmecel (C MOMOLIbI0 MarHuTa,
¢bunpTpOBaHUE, BhIAPUBAHUE, TUCTUIUIAINS, XpoMaTorpadus), MpoBeIeHNE
OUYUCTKM IOBApEHHON coiM, HaOIIOJAEHWE M OINUCaHHE pEe3yJIbTaTOB
IIPOBEJICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAaCcChl, CO3JaHUe

MoJiesielt MoJIeKy (IIapOCTEP>KHEBBIX )

Baxwneiine NpEACTAaBUTCIIM HCOPTAaHNYCCKUX BCUICCTB

2.1

Boznyx — cMmech rasos. CocraB Bo3ayxa. Kuciopoa — aieMeHT u npocroe
BeulecTBo. HaxoxaeHue Kuciopoaa B npupojae, puandyeckue U XuMHYeCKUe
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue xucinopona. CrocoOsl
MOJIy4eHUs1 KHUCIoposa B JabopaTopuu M HpOMBIIUIEHHOCTH. KpyroBopot

KHCJIOpOJa B ITPUPOIC. O30H — AJUIOTpOITHad MOI[I/I(I)I/IKaLII/IH KHcCJIopoJaa




2.2

TennoBoil 3¢ ¢deKkT XUMHUECKOW peaKLUuu, TEPMOXUMHUYECKUE YpaBHEHHS,
9K30- M HJIOTEPMHUYECKHE peaKkIHu. TOIUIMBO: yroib U METaH. 3arps3HeHHe

BO3JlyXa, YCHJICHHE MTAPHUKOBOT0 3 PEKTa, pa3pylIeHUE 030HOBOTO CIIOS

2.3

Bonopox — anemeHT 1 poctoe BerecTBo. HaxosxieHre BoA0poia B IPUPO/IE,
¢u3nveckue U XUMHYECKUE CBOWCTBA, NMPHUMEHEHHE, CIIOCOOBI MOIYYCHHS.

Kucnors! u conu

2.5

dusnyeckue CcBoWcTBa BOAbl. Boxa kak pactBoputresb. PacTBOpBIL.
HacpllieHHble 1 HEHACBILLIEHHBIE PACTBOPBI. PAaCTBOPHMOCTD BEIIECTB B BOJIE.
MaccoBasgs 1oy Bewecrsa B pacTBOpe. XHMMHUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posb pacTBOpoB B NpUPOJE U B KU3HM 4yenoBeka. Kpyrosopor
BOABl B IpUpoAE. 3arpsA3HEHHE NPUPOAHBIX BoJA. OXpaHa U OYMCTKA

MMpUPOAHBIX BOJ

2.6

Knaccugukanus nHeopranuueckux coenuHeHuid. Oxcuabl. Kitaccuduxanms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHbIE) U
HeconeoOpasytomue. Homenknarypa okcuioB. dusnyeckne u XMMUYECKHUE

CBOMCTBA OKCHIOB. [losmyuenue okcuaoB

2.7

OcnoBanms. Kiaccudukanus ocHOBaHMIA: IMIENTOYM M HEPACTBOPUMBIC
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. du3nueckue 1 XUMUYECKHUE CBOICTBA

ocHoBaHu. [Toryyenne ocHOBaHMM

2.8

Kucnorsl. Knaccudukanus xucinor. Homenknarypa kucinor. Ousndeckue u
XUMHYECKHE cBOMCTBa KUCIOT. Psag aktmBHocTH MetayuioB H.H. bexerosa.

ITony4yenue kuciaot

2.9

Comu. Homenknatypa comneit. dusnyeckue U XUMHUYECKHE CBOMCTBA COJIEH.

ITony4yenue conen

2.10

I'eneTnueckas cBsI3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COE€IUHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.2

Ilepuonnueckuii 3akoH. [lepronnueckas cuCTEMa XMMHYECKHX DJIEMEHTOB
JAU. MengeneeBa. Koporkonepuoanas u JIMHHONEpUOAHAs (HOPMBI
[lepuoanueckoit cucrembl XxuMuueckux odnemeHTtoB J[.M. Menneneesa.
Ilepuons! n rpynnbl. @U3NYECKHU CMBICI MOPSIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA




Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHue
33 ANIEKTPOHHBIX 000J0YeK aTOMOB IMepBbIX 20 XMMHYECKMX 3JIEMEHTOB

Ilepuonnueckoi cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme .M. Menneneena

35 Xumuyeckasi cBs3b. KoBasieHTHas (moyiipHass U HEMOJSpHAs) CBS3b.

3JI€KTpOOTpI/IL[aTe.HBHOCTB XUMHYECKHUX AJIEMEHTOB. IoHHAs CBI3b

36 CrencHb OKHMCJICHUSA. OKHCIUTEIBEHOBOCCTAHOBUTEIILHBIC pCaKknuu.
Hpoueccm OKHCJICHMSA U BOCCTaHOBJICHHA. OKHUCIMTEIN U BOCCTAHOBUTEIIN

XUMHAYEeCKUM OKCIICPUMCHT. H3YUCHUC 06pa3u03 B€IICCTB MCTAJIJIOB U
37 HCMCTAJJIOB, B3aHUMOCHCTBIE HApOKCHUAa IIUMHKA C pacTBOpaMu KHCIIOT U
menoqeﬁ, IMPOBEACHHUEC OIIBITOB, HJITIOCTPHUPYIOIIUX IMTPUMEPHI OKUCIIUTEIIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKInid (TOpEeHUe, PEaKIIUU Pa3I0KeHUsI, COSTUHEHUS )

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

YueOnuk: Epemun B.B., Ky3smenko H.E., Jlynun B.B., JIpo3noB A.A. Xumus.9 knacc. —M.:

Hpoda, 2017.
VYuebnuk: Epemun B.B., Ky3smenko H.E., Jlyaun B.B., JIpo3nos A.A. Xumus.8 xinacc. —M.: [Ipoda, 2018 — 268 c.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

OEJIEPAJIBHASI PABOYAS ITPOTPAMMA CPEJHET'O OBIIEI'O OBPA3OBAHU A
XUMMUS (6a308Bb1it ypoBenb) (amst 10—11 kiraccoB o6pa3oBaTebHBIX opranu3anmii), 2025.

Crangapt ocHOBHOTO 0011ero odpazosanus no xumuu. PI'OC COO
Pabouast mporpamma ydeOHOro npeamera «XUMHUsS» Ha yPOBHE OCHOBHOI'O 001Iero 0Opa3oBaHus
k YMK no xumuu B. B. Epemmna, H. E. Ky3pmenko,A. A. Jlpo3nosa, B. B. Jlynuna u
METOJMYECKHE PEKOMEHJAINHU 10 ee cocraBienuto. Cocrasurenu: Epemun B.B., [lpo3nos A.A.,
Kepumos 2.10., 2016.
Vuebnuk: Epemun B.B., Ky3smenko H.E., Jlyaun B.B., JIpo3noB A.A. Xumus.9 kinacc. —M.:
Hpoda, 2017.
Epemun B.B.C6opHuk 3a1au u ynpaxkHeHuid o xumun.-M.: OOO»U3aarensckuii 1oM «OHUKC
21 Bex»»,2005 4. Kum E.I1. Xummust.8-9knaccer.[Ipaktuaeckue padotsr.-Capartos: Jlueir,2009.
Junun P.A., Maprynuc B.b. Xumus.[lunaktuueckue matepuaisl.8-9 kinaccel. —M.: Ipoda, 2002.
Panenxnit A.M., T'opmkoBa B.II. Jlugaktudeckuii Marepuas mo XuUMHH.8-9 Kiacchl.-.M.:
IIpocsemenue, 2005
Cyposuesa P.I1., Copponos C.B. 3ananus amas caMocTosSTeTbHON pabOThI [0 XUMHHU B § Kiacce:
Kuura qs yuurens.-.M.: [Ipocsemenue, 2005

Xomuenko I'.IT., Xomuenko N.I'. Céopuuk 3amau no xumun.-M.:HoBas Boina., 2001 .



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Enunas ko/utekuusi Hugposrix O6pa3zoBarensubix Pecypcos (school-

collection.edu






