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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIMUTAHUS U C YUETOM KOHIICIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa « XUMUsH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH CcTpaTeruu
oOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3zenaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIUXCs, ONpeAesseT BO3MOXKHOCTH IIpeaMera IS
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIbLHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MaTepPUATHLHOM E€IUHCTBE MHUPA, BAXKHYIO
poib urparot GopMUpPYyEMbIe XUMHEH MTPEACTaBICHUS O B3aWMOIIPEBPAIICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOW  JIeSITeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBa€T OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CHOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 BJIEKTPOIUTHYECKOW JTUCCOLMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX MMOJIOKCHUM,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpyUOOLIEHUM K HAyYHbIM METOJAM I[IO3HAHMS MPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yUarOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajneHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3JI0KEHUSI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHKWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakuuid (pasiioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWUIALKSA, XpoMarorpadus, IpOBEICHHE OYUCTKH TOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alyIoTpoIiHas MOAU(UKALINS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axktuBHoctm MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIEICHUE COACPKaHUs KHUCIOPOJa B BO3yXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB pPA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KiIaCCU(PUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [lonsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI paJuyca aTOMOB XHUMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanmusannss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 Kilacce
OCYULIECTBJISIETCS 4€pe3 HCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUM 3apsij, BEIIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

€CypCHlI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO XUMHUHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE PEe3yIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHUs JOCTUTAIOTCS B XoJ.e OOydeHUS
XMMHU B CIWHCTBE y4eOHON M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C TPAJAUIMOHHBIMUA POCCHUCKHMU
COIIMOKYJBTYPHBIMH H JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, MNPUHSATHIMH B OOIIECTBE MpPaBWIAMH H HOPMaMU
MIOBEJICHHS U CIIOCOOCTBYIOT MPOIIECcCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COITUATN3AIIUN 00YJatOIIIXCSl.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJICTBOBATHCS CHUCTEMON MO3HTHUBHBIX
IICHHOCTHBIX OPUCHTAINI U PACIIIMPEHHE OIIBITA JACSITEILHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIIEIHIO, TOHUMaHHS
3HAYCHUSI XMMHUYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOU MH(OpMAaIuei o
NIePEOBBIX JOCTHKEHUSX M OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEICTAaBICHNUS O COLMANBHBIX HOPMaxX U MPaBUIaX MEKIMYHOCTHBIX OTHOUICHUN B KOJUIEKTHBE, KOMMYHUKATHBHON
KOMITIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, yU4eOHO-HCCIeI0BATEIbCKON, TBOPUECKOW U IPYTUX BHIAX ACSATEIHHOCTH,
TOTOBHOCTH K pa3HOOOpPA3HOW COBMECTHOW JESATEILHOCTH IIPH BBHIMOJHEHUM Y4YeOHBIX, IMO3HABATEIbHBIX 3ajad,
BBIIMOJIHCHUM XUMHUYECKUX OJKCIICPUMEHTOB, CO3JAaHMHM YYE€OHBIX IPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHHMAHUIO U
B3aMMOIIOMOIIH B TPOLIECCE ITON y4eOHOH NEesATETHbHOCTH, TOTOBHOCTH OIICHWBATH CBOE IMOBEIEHHE M MOCTYIKH CBOHMX
TOBAPUILEH C MO3UIIMY HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBUI IMTOCTYITKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PCHUYCCKHE MPEICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIINE OCHOBY JUIS TOHUMAHUsI CYyITHOCTH HAYYHOW KaPTHHBI MUPA, MPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3AUMOCBS35X YEJOBEKa C MPUPOAHOM CPEeloi, O POIH XHMHUU B
NIO3HAHWU 3TUX 3aKOHOMEPHOCTEI;



MO3HaBaTEJIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJyYEHUE HOBBIX 3HAHUU 10 XUMUU, HEOOXOIUMBIE AJI1 OOBSICHEHHS
HAOJI0JaEMBIX TPOLIECCOB U SIBICHUM, MO3HABATEIbHOW, MH()OPMAIIMOHHOW M YHUTATEIHCKOM KYJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIBHOW padOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOMN JIMTEPATypOH, JOCTYNHBIMH TEXHUYECKUMU
cpeacTBaMU MHPOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYEHMIO M TO3HAHMIO, JIHOOO3HATENBbHOCTh, T'OTOBHOCTb M CIIOCOOHOCTh K CamM0O00pa30BaHUIO,
MPOEKTHOM W HCCIENOBATENbCKONW MEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBIEHHOCTH M ypPOBHS OOy4YeHHS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3[0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUM M HENPUSATHE BPEIHBIX MPUBBIYEK (YMOTPEOIEHUs alKOIojs, HAPKOTHUKOB, KypeHUs),
HEO0OXOMMOCTH COOJIIOICHHS MPAaBUJI O0€30MaCHOCTH NPHU OOPAIEHUH C XUMUYECKUMH BEIIECTBAMU B OBITY U peaJbHON
KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPaKTHUECKOMY H3YYEHMIO MpoQeccuil W Tpyna pa3iMyHOro pojia, YBaXXEHHE K TPyLy U pe3yjbTaTam
TPYJIOBOM JEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPHUMEHEHMS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBHIOOP
WHIUBUYAIbHOM TPAEKTOPUM MPOJOJLKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCNEMHON MPOQECCHOHATBHON AEATENbHOCTA U PA3BUTHUS HEOOXOAUMBIX
YMEHH, TOTOBHOCTb a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH LIETECO00pa3HOEe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHU,
NOHMMAaHUE IIEHHOCTH 3J0pPOBOro M 0e30macHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢u3nYeCKOMY U TCHUXHYECKOMY 370POBBIO, OCO3HAHHE LIEHHOCTH COOJIOACHMs MpaBuUil O€30MacHOr0 MOBEACHUS MpPU
paboTe ¢ BelecTBaMM, a TAKXKe B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HHU JIIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMmble MpPH M3YyYECHUM XHUMHUH, A pPELIeHUs 3a]ad, CBA3aHHBIX C
OKpYXalolel MPUPOJHON Cpeloil, i MOBBIIMICHUS YPOBHS SKOJOTHMYECKOW KYJIbTYpbl, OCO3HAHHUS TIJI0OAJIBHOIO
XapakTepa HKOJOTHYECKUX MPOOJEM U MyTeW MX pPEelIeHUs MOCPEICTBOM METOIOB XMMHUH, SKOJOTUYECKOTO MBIIICHHUS,
YMEHHsI pyKOBOJCTBOBATHCSI UM B II03HABATEIBHOW, KOMMYHUKATUBHON U COLMAJIBHON MTPAKTUKE.



METAINIPEJAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanmpeaMeTHBIX pe3yJabTaTOB BBIICSIOT 3HAYUMBIE JJIs1 (POPMUPOBAHUS MUPOBO33PEHHS OOIICHAYTHBIC
MOHATHS (3aKOH, TEOPHs, IPHUHIINII, TUTIOTE3a, (DaKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U JIPYTOeE.), KOTOPHIE UCITOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeAMEeTax M IIO3BOJIIIOT HAa OCHOBE 3HAHUM W3 ATHUX MNPEIMETOB (POPMHPOBATH
MIPEJCTaBIICHUE O IICJIOCTHOW HaydyHOM KapTHHE MHpa, U YHHUBEpCaJIbHble y4eOHBIC JCUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE 0O0€CIeunBalOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY
TJTAHUPOBAHMIO M OCYIIECTBICHHUIO YUSOHOU IeATeTbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornueckue aeicTBuA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHHUS TP OCBOCHUW 3HAHWM: PACKPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIACISATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMHU MOHSTHUSMH), UCIOJIH30BAThH
MOHATUS JJIi OOBSCHEHUS! OTICIbHBIX (DAKTOB W SIBJICHUW, BBIOMpPATh OCHOBAHHUS M KPUTEPUM IS KilacCUDUKALUU
XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUi, yCTaHaBJIMBATh IPUUYMHHO-CICJICTBEHHBIC CBS3U MEXIy OOBEKTaMHU
W3y4YeHHs, CTPOUTH JIOTHUYCCKHE pacCyXkJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 10 aHAJIOTHUH), JeJaTh BBIBOJBI H
3aKJIFOUCHUS;

YMEHUE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATUS (IPEIMETHBIC U METANpeAMETHbIE), CUMBOJINYECKHUE (3HAKOBBHIE)
MOJIEJIN, UCTOJIb3yeMble B XUMHUH, MPeoOpa3OBbIBATh HIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HAaK (CMMBOJI DJIEMEHTA), XMMHUYECKas (GopMmysia M ypaBHEHHE XUMHYECKONW peaKIud — MPH PEIICHUU
y4eOHO-IT03HABATEIIBHBIX 33/1a4, C YIETOM ITUX MOJICIIBHBIX MPEJCTABICHUHN BBISBIISATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMil, BBISBIATH OOIIUME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUMS B U3YUAEMbBIX MPOLIECCAX U SABJICHUSX.

ba3zoBble ucciaenoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh OCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUSI, @ TAKKE B KAUECTBE OCHOBBI JJISI
dbopMHUpPOBaHUS TUTIOTE3BI IO MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

NpUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHMU3allMM U TMPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB, YMEHUE
HaOJII0/1aTh 32 X0JIOM IPOIIecca, CAaMOCTOSITEIFHO MPOTrHO3UPOBATh €T0 PE3YJIbTaT, (HOPMYIUPOBATH 00OOIIEHUS U BHIBOIBI
Mo pe3yJbTaTaM IMPOBEIEHHOTO OMBITA, UCCIIEIOBAHMS, COCTABISATH OTUET O MPOJICIaHHON padoTe.



Pabora ¢ nundopmanmeii:

yYMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIUIO PA3IUYHBIX BUAOB U (HOPM IPEICTABICHHUSA,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JHUTEepaTypa XUMHUYECKOTO COJACpKAHMS, CIPABOYHBIC
noco6ust, pecypcsl IHTEpHETa), KpUTUUECKH OLIEHUBATh POTUBOPEUNBYIO U HEJTOCTOBEPHYIO MH(POPMALIHIO;

YMEHHME MPUMEHATh Pa3IMYHbIE METOJbl U 3alpoChl IPU MOUCKE M OTOOpPE MH(OpPMALMM KU COOTBETCTBYIOIKX
JTAaHHBIX, HEOOXOIUMBIX ISl BBIMTOJHEHUS YU€OHBIX U MO3HABATENBHBIX 33/1a4 ONPEACIEHHOTO THUIIA, TPUOOPETEHUE OTIbITa
B 00JIaCTH UCHOJB30BaHUS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, OBIaJCHUE KYyJIbTYpOl aKTUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIbHYIO (DOpMY MpencTaBICHUS
uH(GOpMallMU U WUTIOCTPUPOBATH PEIIaeMble 3a7aul HECIOXKHBIMU CXEMaMH, IMarpaMMaMu, JpyTUMH popMaMu rpaduku
U UX KOMOMHALIUSAMU;

YMEHUE UCMOJIb30BaTh U aHAIU3UPOBATh B Mpoliecce YUeOHON U MCCIEA0BATEIbCKON AESTENbHOCTA UH(OPMAIIUIO O
BJIMSTHUH TPOMBITINIEHHOCTH, CENTbCKOTO X03SIMCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KaIOIIel TPUPOTHOMN CPEIbI.

KoMMyHnKaTHBHBIE YHHBepPCcAJIbHbIe YueOHbIe JelCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B X0JIe Auanora u (Win) JUCKYCCHH) TI0 CYIIECTBY 00CYXaaeMoi TeMbl, (hOpMYITUPOBATH
CBOM IPEAJIOKEHUSI OTHOCUTEIFHO BBHITIOJHEHUS MPEI0KESHHOH 3a1a4u;

YMEHHsI TIPEACTABIATh MOTYYCHHBIE Pe3yIbTaThl MO3HABATEIHHON NEATETPHOCTH B YCTHBIX M MUChMEHHBIX TEKCTAaX;
JienaTh MPE3EHTALMI0 Pe3yJbTaTOB BBINOJHEHUS XUMUYECKOTO IKCIEepUMEHTa (J1abopaTOpHOro OMbITa, J1abopaTOpPHOI
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM IIO3HABaTENbHOM M HCCIENOBATEIbCKON
JESTENIbHOCTH TPY PEIICHUH BO3HUKAIONIMX MPoOJIeM Ha OCHOBE Y4€Ta OOIIMX HWHTEPECOB U COTJIACOBAHUS TMO3UIIHIA
(oOcyxmenns, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD), KOOPJAMHAIIMS COBMECTHBIX JCUCTBUMN, ONpEACICHUE KPUTEPUECB
10 OIICHKE Ka4eCTBA BHIIIOJHEHHON padOTHI U IpyTHE).

PeryisiTuBHBbIe YHUBepCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENSITh LN JACITeIbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U NPHU
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOUpaTh Hanbosiee 3pGEeKTUBHBIE CIOCOOBI peIlIeHUs YYEOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTABJIATH WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JCHCTBUHA MpH
BBITMIOJTHEHUH 3a/1aHUM C YYETOM IMOJIyUYEHUsI HOBBIX 3HAHUIN 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAaX U PEaKLUsiX, OEHUBATh



COOTBCTCTBHUC IIOJIYUYCHHOI'O pPC3YyJibTaTa 3asiBJICHHOM ncim, yMCHHC HMCIIOJb30BATh W aAHAIM3HUPOBATH KOHTCKCTHI,

npejJiaraeMbie B YCIOBUM 3/ IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPE3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO COJEPYKAHMS, YCTAHOBJICHHOTO JaHHOM
benepanbHOl paboYeil MPOrpaMMOM, BBIACISIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAYYHBIC 3HAHUSA, YMEHHS U CIIOCOOBI
NEHCTBUH, crienudraeckue IS MPEIMETHOW 001acTH « XUMHUS, BHJIBI ACSITEILHOCTH I10 MTOJTYYICHHUIO HOBOT'O 3HAHHUS, €T0
UHTEPIIPETALNN, TIPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K koHIry 00y4eHus B 8 KJacce peMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPAXaTh C(HOPMHUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUUYECKUX ITOHATHN: aTOM, MOJIEKYJIa, XUMUUECKUHN 3JIEMEHT, IIPOCTOE BELIECTBO,
CIIOKHO€ BEIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCHUTENIbHAasg aTOMHas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIDHAs Macca, MacCoBas OIS XUMHAYECKOTO AJIEMEHTA B
COCIMHEHUM, MOJISIPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAHHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHECHb
OKHCIICHUSl, XMMHMYECKas peakuus, KilacCU(pUKalUs peakuui: peakuuu COEIWHEHUs, PEaKINH PpPa3sIoKEHus,
peaklMy 3aMelleHMs], peakuuu OOMEHa, 3K30- M SHIAOTEPMUYECKUE PEAKLUH, TEIUIOBOM 3(PeKT peakuuu, s1po
aToMa, PJIEKTPOHHBIN CIOW aTromMa, aTOMHAas OpOUTAlb, PAIUYC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHASI U HEMOJISIpHAas
KOBAJICHTHAsI CBSI3b, MOHHAsl CBSI3b, MOH, KaTHUOH, aHWUOH, PAacTBOpP, MaccoBas AOJs BeLECTBa (MpPOLEHTHas
KOHIIEHTpAIHs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX IOHATUNM W IPUMEHATb OTHU MOHATUA IPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCITIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIEHUS ()OpMYII BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUH;
OTpENENATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb OKHCIEHHUS SJIEMEHTOB B
OMHApHBIX COCAMHEHMSIX, PUHAJICKHOCTh BEUIECTB K OMPEAeIEHHOMY KJIacCy COeIMHEHUHN 1o (Gopmysam, BHU
XUMHUYECKOH CBS3M (KOBAJICHTHAS M HOHHAs1) B HEOPTaHUYECKUX COCIMHEHHUSIX;

packpbiBath cMblci Ilepuoanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE MIEPUOIUIECKON
3aBUCHMOCTH CBOMCTB XMMHYECKMX 3JJIEMEHTOB OT HX I0JO0KEHUs B Ilepmoamdeckord cucCTEME, 3aKOHOB
COXPaHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYE€HUS], 3aKOHa ABOTraapo;



OIKCHIBATh U XapaKTepu30oBaTh Tabauunyto popmy lleproanyueckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyaTh
MOHSTUA «TJaBHas moArpymnmna (A-rpynmna)» u «nodounas noarpynma (b-rpymnmna)», Massie 1 OOJbIINE MTEPHOIB,
COOTHOCUTH 0003HAUEHHUs, KOTOpbIe uMeroTcs B Tabmuile «Ileproanueckas cucrema xuMmudeckux siementoB /1. U.
MeHnjeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sSapa,
o0111ee YHUCIIO SJIEKTPOHOB U PACIIPEACIICHUE UX TI0 AJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE AJIEMEHTHI, HEOPTraHMYECKHE BEIEeCTBA, XMMHUYECKHE peakiuu (M0 YHCIy H
COCTaBY YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P hEKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIME XWMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAs
OMMCaHWE MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTAaBAa, BO3MOXKHOCTU IPOTEKAHUS
XUMHUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO
3JIEMEHTA 10 (PopMyJie COETUHEHUs, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XAMWYECKON PEAKIINH;

INPUMEHSATH OCHOBHBIE OIEpPALMU MBICIUTEIBLHON JEATEIbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMATHU3ALIMIO, KJIACCU(PUKALMIO, BBISBIEHUE NPUUYUHHO--CIEACTBEHHBIX CBS3€M — ISl U3y4YEHUs CBOICTB
BEILIECTB U XUMHUYECKUX PEAKUUH, ECTECTBEHHO-HAy4YHbIE METOJbl MO3HaHUS — HaOJIJIeHUEe, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (pPEeaibHbII U MBICIICHHBIN);

CJIEIOBATh MpaBUjIaM IMOJb30BAHMS XUMUUYECKON TTOCYJI0N U JabOpaTOPHBIM 00OpPYAOBAHHEM, a TAKXKE MpaBUIIaM
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKLMSIMHU IO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYCHUI0O M COOHMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOJAa W KHUCIOpPOAA), MPUTOTOBJICHUIO
PacTBOPOB C ONPENCIIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE
DKCIIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH M KHCIOT C IOMOIIbK) HMHJIWKATOPOB (JIAKMYC,
benondTanenH, METUIOPAHXK U IPyTHE).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acos

Ne n/mm KoHTpoJbHbIe IIpakTnyeckue
HPOTPAMMEL Beero padoTshI padoThI
Xumusi — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHUS U MPAKTHUECKON 5 0 2
JESITCIIbHOCTH YeIOBEKa
1.2 BemectBa 1 xumMuueckue peakiuu 15 1 0
Htoro no paznemny 20
2.1 Boznyx. Kucnopoa. [Tousarue 06 okcumax 0
2.2 Bonopona.Ilorstue o KUCIoTax M Cosix 0
2.3 Bopa. PactBopsr. [TonsiTHE 00 OCHOBaHHSAX 1
54 OcHoBHbIE imaccm HEOPTaHUYECKUX 1 1 1
COeTMHEHU N
Hroro mo pazueny 30
Ilepuoanueckuii 3akoH u [lepronnueckas
3.1 CUCTeMa XUMHUYecKuX dreMeHToB /1. 1. 7 0 0
Mennene-eBa. CTpoeHue aToma
39 Xumuyeckas cBsizb. OKHCTUTENBHO- 8 1 0
BOCCTaHOBUTENbHBIE PEAKIIUU
Wroro no pazueny 15
PeszepBHoe Bpems 3 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosaunvecTBo yacoB
Ne JlaTa
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue n3yeHns
padoThI padoTsbI
1 [Ipenmer xumuun. Ponap XuMuu B KU3HU 1 0 0
yenoBeka. Tena u BemecTsa
2 [TousTHE O METOMAX HO3HAHUSA B XUMUHA 1 0 0
[TpakTudeckas padora Ne 1 «[IpaBmira paboTsl
3 B J1a00OpaTOpUu U MPUEMBI OOPAILICHHUS C 1 0 1
71a060paTOPHBIM 000PYTOBAHUEM
4 Uucrele BemecTBa U cMecu. CriocoObl 1 0 0
pas3aeneHus cmecen
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMecei (Ha mpuMepe OYMCTKHU MOBAPEHHON 1 0 1
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0
7 XUMHYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIbI) 1 0 0
XUMHUYECKHX IJIEMEHTOB
ITpocTele U CII0KHBIE BEIIECTBA 0 0
ATOMHO-MOJIEKYIIIPHOE yUCHUE 0 0
3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
10 Xumudeckast popmyna. BareHTHOCTh aTOMOB 1 0 0
XUMHUYECKHX JIEMEHTOB
1 OTtHocuTeIbHAs aTOMHAs Macca. 1 0 0
OTtHocuTeIbHAs MOJIEKYJIIpHas Macca




12

MaccoBas m0JIs XUMHYECKOIro JIeMEHTa B
COCOAMHECHNU

13

14

KomnuecTto Bemectsa. Mois. MossipHas
macca

dusnyeckue U XMMUYECKUE SBJICHUS.
XuMHUecKas peakius

15

[Ipu3Haku 1 ycioBus NPOTEKAHUS
XUMHUYECKHUX PEAKIIUN

16

17

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

Brruucnenus KOJIN4YCCTBA, MaCChl BEIIICCTBA
10 YPaBHCHUAM XUMHWYCCKUX peaKI_[I/Iﬁ

18

Kiaccupukanuss XMMHUYIECKHX PEaAKITHA
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

19

20

21

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0IeHE U
cUCTeMaTHu3aus 3HaHUHN

Konrtponsnas padora Nel o treme
«BelecTBa 1 XUMHYECKHUE PEAKIIAN
Bo3nyx — cmecs razos. CocTaB Bo3nyxa.
Kucnopon — sneMeHT u npocToe BEIIECTBO.
O3oH

22

duznueckre 1 XUMUYECKHE CBOMCTBA
KHCJIOPO/ia (peaKIIuu OKUCIICHUS, TOPCHHE).
TTousarue 00 oxkcugax

23

CrniocoObl MoTy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIICHHOCTH.




[IpumeneHnue kucnopoaa

24

25

26

TennoBoii 3pPeKT XUMUIECKON peaKInu,
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX

TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0
MPEA0TBPALEHUS

[TpakTuueckas padota Ne 3 o Teme
«[lony4yenue u coOupanue KHCIOpoaa,
U3YYEHHUE €ro CBOMCTB)

27

Bonopox — 31eMeHT B IPOCTOE BELIECTBO.
Haxoxnenue B npupone

28

29

dusznyueckue U XUMUYECKHE CBOMCTBA
Bosopoaa. [IpuMeHenue Bogopoaa

[ToHsTHE O KMCIIOTaX U COJISIX

30

31

32

CnocoObl nomy4eHus BOA0poJia B
naboparopuu

[Tpaktuyeckas padora Ne 4 o Teme
«[Tonmyuenue u cobupanue BoJ10poJa,
W3y4YEHHE €r0 CBOMCTB)

MonsipHblil 00bEM ra3oB. 3akoH ABOTaapo

33

34

35

Brraucienust 00b€Ma, KOJTHMYECTBA BEMIECTBA
rasa 0 ero U3BECTHOMY KOJIMYECTBY
BEIIECTBA UK 00BbEMY

Brruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
pEaKIuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOIIIEHWIT Ta30B

dusnyeckrue U XUMUUECKHE CBOMCTBA BOJIbI




36

Cocras ocHoBauuii. [Tlousarue 00
HHMKATOpaXx

37

38

39

Bopna xak pactBoputens. HacblleHHbIE U
HEHaCBILIEHHbIE pacTBOPHI. MaccoBas 1014
BELIECTBA B paCTBOPE

[TpakTrueckas padota Ne 5 o Teme
«[IpuroroBiieHne pacTBOPOB C ONpeneaEHHON
MacCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA»

KonTponbnas paborta Ne2 o teme
«Kucnopoa. Bogopoxa. Bogay»

40

Oxcuppl: cocTaB, KiaccupuKaims,
HOMEHKJIaTypa

41

42

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX H an)OTepHI)IX
OKCHJO0B

OcHoBaHusI: cOCTaB, Kinaccuduxarms,
HOMEHKJIaTypa

43

[TomydyeHue 1 XUMHYECKHE CBOMCTBA
OCHOBaHUH

44

45

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

HOJ'IyLICHI/IC 1 XUMHUYECKHE CBOMCTBA KUCIOT

46

47

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MOJIYYCHH A, XUMHUYCCKUC CBOICTBa

[IpakTuueckas padora Ne 6. Perenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX
COECTUHEHUI)




48

I'enernueckas cBI3b MCKAY KJIacCaMu
HEOPTaHNYCCKUX COG,Z[I/IHCHI/II‘/'I

49

50

O0o01IeHre U CHCTeMaTU3alus 3HAHUN
Kontponbnas padota Ne3 o teme

"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun"

51

[TepBbIe MOMBITKY KIIACCU(PUKAITUU
XMMHUYECKUX 31€MEHTOB. [loHsATHE O rpymmax
CXOJIHBIX DJIECMECHTOB

52

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB /1. 1.
Menpeneesa

53

54

[Tepuopl, Tpynsl, OATPYIIIBL
Crpoenue atoMoB. CocTaB aTOMHBIX SIJIEP.
N3otomnsl

55

56

57

58

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
anemMeHToB [lepuoanueckoii cucremsr . M.
Menpeneena

XapakTepucTuka XMMHUYECKOT0 3JIEMEHTA 10
ero nojoxxeHuto B [leproanueckoii cucreme
. . MenneneeBa

3nauenue [lepuonnyeckoro 3akoHa Jist
pa3BUTHUA HAyKU U npakTuku. /1. 1.
MeHeneeB — y4€HbIN, IEJATOr U
IPpaKJIaHUH

SJ'ICI(TpOOTpI/II_IaTeJ'IBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

59

Honnas xuMudeckas cBsI3b




60 KoBanenTHast nosnsipHasi XMMUYECKasi CBA3b 1 0 0
61 KoBasieHTHast HEMOsIpHAs XMMHYECKas CBS3b 1 0 0
62 CrerneHb OKUCIICHUS 1 0 0
63 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 0 0
64 OxucnuTeNy U BOCCTAaHOBUTENN 1 0 0
65 KonTponpHas padora Ne4 o Teme 1 1 0
«Ctpoenue aroma. XUMUYECKast CBS3bY
66 PesepBHblil ypoOK. O606£J.ICHI/IC u 1 0 0
cUCTEeMaTH3aIlHs 3HAHUH
67 PesepBHEIH ypOK. O606£II€HI/IC u 1 0 0
cUCTEeMaTH3aIlMs 3HAHUH
68 Pe3epBHEIH ypOK. O606i11€HI/IC u 1 0 0
CHCTEeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

tabaunel: [lepuoandeckas cucteMa XuMuueckux anemeHToB 1. U.
MenneneeBa, Tabyinia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN Pl HAMIPSIKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



