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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHus, IPEICTaBIEHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (enepaibHOM paboueld MpOrpaMMel
BOCIIUTAHUS U C YYETOM KOHLETIIIMY MPENoJaBaHusl y4eOHOro mpeaMera « XUMUsHy
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuu Oa€T MOpEJCTaBIECHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYAIOUIUXCS CPEJICTBAMH YYEOHOIO
npeaMeTa, YCTaHAaBIIMBAET o0s3aTeIbHOE IIPEAMETHOE COZIEpKaHueE,
MpeayCcMaTPUBAET paCIpEeleiIeHUe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEIseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEAbHOCTh  U3YUEHHUS] XUMHU C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcsi, OMNpPEAeNisieT BO3MOXHOCTH TMpeaMera  Jyis
peanu3ainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMU
MpOrpamMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs, a TaKKe TpeOOBaHUM K
pe3yJiibTaraMm 00yueHUsI XUMUU Ha YPOBHE 1eJiel U3y4eHus MpeIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENBHOCTH OOYYAIOIIerocss MO OCBOEHHUIO
y4e0HOTO COJIep KaHUSI.

3HaHWE XHUMHH CIY>)KUT OCHOBOW i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO
posib UrparoT (GopMuUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPTUU M 00 HBOJIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATHHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, HHEPrETUUECKOMH,
MUIIEBOI U 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuyeHnune xumuu:

CHOCOOCTBYET  pealu3aldyd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
dhopMupOBaHUsI KyJIbTYPhI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOydJaronmmxcs, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JIeSITeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO()ECCHOHATBLHOM NESITEbHOCTH;

3HAKOMHUT €O CHEeNU(GUKOW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJarOIINXCs;



crocoOCcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00y4aIONTUXCS.

JlanHble HampaBieHUs B OOYyYEHHHM XUMHUHU OOECIEUMBAIOTCS CHEUU(DUKOM
COJIep>KaHMsl  y4yeOHOTro  mpeaMeTa, KOTOPBhIM  SBISETCA  MEJaroruyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONpPeaeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHKCS CHCTEMBI TEPBOHAYATIBHBIX TOHATUM XUMHHU, OCHOB
HEOPraHWYECKOW XUMHUM U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSTHUHN
OPraHu4YeCKON XUMHH.

CtpykTypa coaepKaHus MPOTrpaMMbI MO XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOTr0 moaxoja k €€ u3yueHuro. CopepkaHue CKIaJbIBAETCS U3 CHCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI ITOHITUN O XUMHUYECKON
peakmuu. OO0e O3TH CHCTEMBI CTPYKTYpPHO OPTraHW30BaHbBI TO TMPUHIIUAITY
MOCIIEIOBATENBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX MPEACTABICHUN
Pa3HOrO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3Y;

— TIpEACTaBICHUM 00 DICKTPOJMTHUYECKONM JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHWS pacCcMaTPUBAIOTCS HAa OCHOBE AMIMUPHUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIIUM OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYUYCHHS
M3y4aEMBIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABIICHUS] O XUMHYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHUKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHM MPOUCXOJIUT C MPUBICUYCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyX alomuil MHUpY,
«buonorus. 5—7 knacce» u «PuU3MKa. 7 KIaccy».

[Ipy wu3yyeHHUH XUMHUHM TPOUCXOAUT (OPMUpPOBAHHWE 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
NEATEIbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMHUPOBAHMHM CUCTEMBI XHUMHYECKHX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETHUCCKUX IOJOKCHUH,



JOCTYMHBIX OOOOLIEHUI MHUPOBO33PEHYECKOT0 XapakTepa, S3blka HayKH, B
OpUOOIIEHNHM K HAy4YHBIM METOJaM I[IO3HAHUS TpPH M3YyUYEHUU BEUIECTB M
XUMHYECKUX peakuuid, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIE0BATENbCKON
JESTENbHOCTH, OCBOEHHMU MpaBHil 0€30MacHOro OOpalleHHs] ¢ BEIIeCTBAMHU B
MOBCEIHEBHOM KHU3HU.

[Ipu u3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKHUe 111, KaK:

— (opmupoBaHHe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHMsT Ha CHUCTEMaTHYeCKoe MpuoOIIeHHUe
oOydarolmuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESITENbHOCTH, HAyYHBIM
MeTOoJIaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrneyeHne yCiIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YyUatOIUMUCS
OMbITa Pa3HOOOPA3HON NEATETBHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEIbHOCTH;

— ¢opmupoBanue oOmEH (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJI€ YMEHUH OOBSCHATh U OLEHUBATH SIBICHHUS
OKPY>KAIOLIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YUYECHHUU
XUMHUH, TPUMEHSTh HMX MpPH PEHIeHWHW TpoOJeM B TOBCEIHEBHOM >KWU3HH H
TPYZIOBOM JIE€SITEIbHOCTH;

— (QopmupoBaHue y OOyyarommMxcs T'yMaHUCTHUYECKHX OTHOILIEHUH,
NOHMMAHUS LEHHOCTH XUMHYECKHX 3HaHUW Uid BBIPAOOTKH 3KOJIOTUYECKU
1EJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENIBHOCTH B ILENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOIIEH MPUPOJTHOU CPELIBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCHHMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoQuis ¥ HANpaBICHHOCTH JalbHEHIIEro
oOyueHus.

OOmiee 4YUCIO YacoB, OTBEACHHBIX MJisi HU3YYEHUS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 dyacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KUJIACC

IlepBoHavajibHbIEe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Posib XMMHUUM B KU3HU YEJIOBEKa. XUMHUSI B CUCTEME HAyK.
Tena u BemecTBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemlecTB. IloHsTHE 0 MeToAax MO3HAHUS B XMMHUM. YHCThIe BelIeCTBA U CMECH.
Crioco0sI pasjienieHus: cMecei.

ATOMBI M MOJICKYJIBI. XHUMHUYECKUE 3JIeMEHThl. CHMBOJBI XUMHUYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckass ¢Gopmysia. BajaeHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. (OTHOcHTENIbHAs aToOMHas Macca.
OtHOocuTEeIbHAs MOJIEKYJIsipHAs Macca. MaccoBas J10J11 XMMHUYECKOIr0 3JIEMEHTa B
COCUHCHMHU.

KomnuectBo Bemectsa. Monbs. MonsipHasg macca. B3anMmocBs3p KOnmn4yecTsa,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHCHUM.

DOU3UYECKUE U XUMUYECKHUE SIBJICHUS. XUMUYECKasA peakvs U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COSTMHEHMUS, PAa3JI0KECHUS, 3aMEIICHUs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHMYECKOH IMOCYI0M, IpaBUiiaMu pabOTHI B J1a0OpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3YUYCHHUE M OIHCAHHE
(GU3NYEeCKUX CBOWCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHHE
¢bm3nyeckux (IJIaBIICHWE BOCKA, TasHUE JbJa, PAcTUPAHUE caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAIlMsI BOJbI) U XMMHYECKUX (TOpEHHE CBEYH, MPOKAJIMBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIOTOM) ABJICHUMN, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pazlioxKEHUE TUAPOKCUIA
Menu (I1) mpu HarpeBanuu, B3auMoJeHCTBUE kKeme3a ¢ pactBopoM cosr Menu (11),
M3y4YeHHE CIOCOOOB pa3feiieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (QpuibTpoBaHUE,
BbITIAPUBAHUE, AUCTUIUISIUS, XpoMaTorpadusi, IpOBEACHUE OYUCTKHA MOBAPEHHOM
COJIM, HaAONIOJIEHHWE W  ONKWCaHWe  PpPe3yJIbTAaTOB  IPOBEJICHHS  OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHMS MacChl, CO3JaHUE MOJEICH MOJIEKYJ
(I1apocTepKHEBBIX).

BaxHelmne npeacraBuTeId HEOPraHMYECKUX BelecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — siaeMeHT U MpocToe
BemecTBO. HaxoxkaeHue Kuciiopojga B Tpupoje, (U3UYSCKHE M XUMHYSCKHE



cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJYYEHUS] KHUCIOpoJa B Ja0OpaTOpuM U MPOMBINUIEHHOCTH. KpyroBopor
KHcIopoa B mpupoae. O30H — aJuTOTpoIHAsS MOAU(PUKAIIHS KUCIOPOIa.

TeruoBolt 3(p(eKT XMMHUYECKOM pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE DPEAKUMHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HECHHE
BO3/IyXa, yCWICHUE TapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »nemeHT u 1mpoctoe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupojsie, ¢GU3MYECKHME M XUMUYECKHE CBOMCTBa, MPUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnotsl u conm.

MounsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

Odusnyeckue cBoucTBa BOAbBL. Boma kak pacrBoputTenb. PacTBOpBI.
HacepilieHHble M HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10715 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4YellOoBEKa. KpyroBopoT BOAbI B MPHUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranndeckux coenunenuit. Oxcuapl. Kiaccudukanuys
OKCUJIOB:  cojeoOpasyroiue  (OCHOBHBIE, KHUCJIOTHbIC, aM(oTepHble) U
HecosieoOpasyromue. HomeHknatypa okcuaoB. PuznueckMe W XHMHYECKHE
cBoMCTBa OKCHAOB. [lorydeHrne oOKCuaoB.

OcHoBanusi. Krnaccudukamuss ocHOBaHWU: IIENOYM UM HEPACTBOPHUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHE UM XUMHYECKHE CBOWCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. duszndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axtuBHoctn MerayuioB H. H. bekerona.
[Tonmy4yeHune KucIor.

Comu. Homenkiatypa cosieid. @u3nyeckue U XMMHYECKHE CBOMCTBA COJEH.
Ilonydenue comnen.

I'eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUs KUCIOpOAa B BO3yX€, MOIYYEHHE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAONIOACHHE
B3aMMOJICMCTBUSI BEIIECTB C KHUCIOPOAOM U YCJIOBUSI BO3HUKHOBEHHS U
npekpaiieHuss ropeHus (mokapa), O3HaKOMJIEHHE C o0O0pa3laMu OKCHIOB H
OMKMCAHWE HX CBOWCTB, MOJy4Y€HUE, COOMpaHHE, pACIO3HABAHHE U M3YyUYCHHE
CBOMCTB BOJOpoJia (TOpeHwme), B3aumojaeiicTBue Bogopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BHUACOMATEPUAIIOB), HAOIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIENOBAaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU



MacCOBOW J0JIeH pacTBOPEHHOIO BEILIECTBA, B3aWUMOJECHUCTBUE BOJBI C METAJUIAMHU
(HaTpueM ©  KaibllieM) (BO3MOXKHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
UCCJEIOBAHNE O0pa3sLoB HEOPraHWYECKUX BEIIECTB PAa3MYHBIX KIACCOB,
HaOJII0ICHUE U3MEHEHUs OKPAaCKH MHJIUKATOPOB B PACTBOpPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumojeicTBus okcuga menu (II) ¢ pacTtBopom cepHON KHUCIOTHI,
KUCJIOT C MeTaLIaMH, pEaKkluid HEeUTpalu3aluu, IO0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
DKCHEPUMEHTANIBHBIX 3a/ad 10 TeMe «BakHeWlne Kiacchl HEOPraHUYECKHUX
COECIMHEHUI.

IMepuonuueckuin 3axkoH u Ilepuoauyeckass cucTeMa XHMMHYECKHUX
nemenToB JI. WU. MenpgeseeBa. Ctpoenne aToMoB. XHUMHYECKAs CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbBIE PEAKIMU

[lepBble MOMBITKM KiIaccU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HTHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3ytoT aM(pOTEPHBIE OKCHIBI
Y TUAPOKCHUBL.

[Tepronnueckuit 3akoH. Ileproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas Y JUIMHHONEPUOAHAS  (POPMBI
[Tepuognueckon cucrembl xumuueckux 3nemMeHToB [. M. MenneneeBa. [lepuobt
u rpynnbl. OU3NYECKUI CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB IEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XHMMHUYECKHUX  DIJIEMEHTOB
ITepunonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
3JIEMEHTA 110 ero noyuoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U IEPUOAaM.

3nauenue [lepunoanueckoro 3axkoHa u [leprnoauyeckon CUCTEMBI XUMUYECKUX
AJIEMEHTOB Il pa3BuUTUsA Hayku W npaktuku. J[. 1. MenneneeB — y4d€Hblii H
IpaKIaHWH.

Xumuueckast cBs3b. KoBaneHTHass (mojdsipHass M HEMOJIApHAsi) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
ITponecchbl OKuCIEHUSI U BOCCTaHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJACHCTBHE
TUAPOKCUIA LIMHKA C pacTBOPAMM KHCIOT M IIEJI0YEH, IPOBEIACHUE OIIBITOB,



WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropenue, peakiyu pa3aoKeHUs, COSAUHEHNUS).

Meswcnpedmemmnuie céasu

Peanmnsanps MeXNpeIMETHBIX CBS3€M NMpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILIECTBJISIETCS 4E€pe3 HCIOJIb30BaHUE KaK OOIIMUX €CTEeCTBEHHO-HAYUHbBIX
MOHSITUM, TAK U MOHSATUM, SBIISIOIINXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (DAKT, TUMOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEPUOJUYHOCTb, HAOIIOJEHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIIb, SIBJICHUE.

dusznka: marepusi, aroM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHWI,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, STUHUIIBI
MU3MEPEHUS, KOCMOC, IUIaHEThI, 3BE31bl, COHIIE.

buonorus: porocuntes, apixanue, buochepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKas] peaKUMsl

[Tepuoanueckuii 3akoH. Ileprpoanueckas cuctema XMMHYECKUX JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KaJIMs, KalbLHUs U UX
COCMHEHUN B COOTBETCTBUMU C IIOJIOKEHHUEM DJJIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAILUINYECKOW PELIETKUA U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus m HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XHUMHYECKUE
CBOMCTBA BEMIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KjaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYacTBYIOIIMX B peaKIMU BEHIECTB, MO TeIIoBoMY 3(QdeKTy, o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JIEMEHTOB, IO 00paTUMOCTH, IO
YYacTUIO KaTalau3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMHYECKHE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHsrrne o0 oOOpaTHUMBIX U
HEOOpAaTUMBIX XMUMHYECKUX peakiusax. [IoHATHe O TOMOT€HHBIX U T€TePOTECHHBIX
peakuusx. [lonsitne o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBeCUU. DaKTOPHI,



BIIMSIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJO0KEHUE XUMUYECKOTO
paBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOMN peaKuuu. CocraBnenue YpPaBHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HUCHOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M JUCCOLMAIIMU BEIIECTB C PA3IUYHBIMU BHJIAMHU
XUMHU4eCcKoi cBsizu. CTeneHb auccounanun. CHUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CIOBHS MPOTEKAHUs peaKIuil HOHHOTO 0OMeHa,
NOJIHBIE W COKpAIlEHHBbIE HOHHBIE YypaBHEHHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBaHMM U cCcOJeil B CBeTe TMpPEACTaBICHUN 00 DIEKTPOIUTHIECKOM
nucconuanuu. KauecTBeHHbIEC peakiiuu Ha HOHBI. [IoHsITHE O THAPOIM3E COIEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYEeCKUX
BEILIECTB — METAJUIOB M HeMeTauioB (rpadura u ajimasza), CIOKHBIX BEIIECTB
(xJmopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW pEeakinu
OT BO3JEHUCTBUSl PA3UYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIMPOBOAHOCTH
pacTBOpPOB BEIIECTB, IMpollecca AUCCOIMAIMA KHUCIOT, IIeJioded u cojiel
(BO3BMOXKHO  HCIOJIb30BAaHME BHJACO MAaTE€pUAJIOB), IPOBEJCHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKA  TMPOTEKAaHUS  peakuid  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, o0O0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakiMy PasIOKEHHs, COSUHEHUs), PAclIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pPEAKIMid HAa HWOHBI, pPEIICHUE
AKCIEPUMEHTAIBbHBIX 3a]1a4.

HemeTaibl U MX coeIMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (QU3nYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3amMoOJ€HCTBHE C MeTa/UlaMHM, HEMETaUlaMu, IejiodaMu). XJIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XUMHUYECKUE CBOMCTBA, MOJydYeHHE, MpuMeHeHue. JleficTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHW3M 4YeloBeKa. BakHeWline XJOpHUIbl U UX
HAXO0XKJICHHE B IPUPO/IE.

Oo6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (Pu3NUecKre CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cephl. AJITOTPONTHBIE MOAU(PUKAIIUYA KACTIOPOAA
U cepbl. XuMU4ecKkue cBoucTBa cepbl. CepoBOIOpOA, CTpoeHue, (pu3udyeckue u



XUMHUYECKHe CBOMCTBA. OKCHUIIBI Cephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (QuU3NYECKHWe W XUMUYECKHE CBOWCTBa (oOmme Kak
NpeCTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklvu,
JeXallue B OCHOBE MMPOMBIIUIEHHOIO CHOco0a MOJyYeHHS] CEpPHOM KHCIIOTBHI.
IIpumenenue cepHor KucaoTel. Conu CEpHOM KUCIOTHI, KAYECTBEHHAs peaKUus Ha
cynbdar-uoH. Haxoxnaenue cepsl U €€ COEIUHEHUM B TpUpPOJE. XUMUUECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCNWHEHUSMHU cephbl (KUCIOTHBIC JOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaAICHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
¢bu3nUeckue U XuMuueckre cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MOMydYeHue U npuMeHenune. Com aMMOHUS,
ux QU3NUeCKre U XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ ToiydeHue, GU3NUEeCKHUe W XUMHYCCKHUE
cBOiicTBa (00OmMEe Kak TMpeACTaBUTENS Kiacca KHUCIOT U  CHenupuiecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHU4eCKoe 3arpsi3HeHUE OKPYXKAIOMIeH Cpeibl COeAMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHWE BO3AyXa, MOYBBI M BoaoémoB). Docdop,
altoTponHbie Moaudukauuu Gochopa, (uU3MUECKHEe MU XUMHUYECKHME CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue pochaTroB B kKauecTBe MUHEPATBHBIX YA0OPEHUIA.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIepoa,  aJUIOTPOIHBIC
MOAU(UKAIIMNKA, PACHIPOCTPaHEHHUE B TMpupoae, (GU3NYECKUE U XUMHUUYECKHE
cBoiicTBa. Ancop6rus. KpyroBopot yriepoaa B mpupoje. Okcunbl yriaepojaa, ux
bu3nYecKue W XUMHYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTAHU3MBI,
MOJlyYeHUE W MPUMEHEHHE. DKOJIOTMYECKHEe MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO NOTEIUICHUS KIUMara, MAPHUKOBBIN
addekrt. YronpHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTRBA,
noilyuyeHue W mnpuMeHeHwe. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnons3oBanne KapOOHATOB B OBITY, MEAHUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHaUaNIbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHHSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUJIeH, ITaHOJI, TTIUIEPUH, YKCYCHAas KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTh),
MPOIYKThl WX TmepepaboTku (OCH3WH), UX POJb B OBITY M TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUPaX, OeIKax, yraeBoJaax — U uxX



poJii B KM3HHU 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTaHWYECKUX COCITMHCHUU.

Kpemuuii, ero ¢Qusmueckue u XUMHUYECKHE CBOWCTBA, TMOIy4YCHHE U
npuMenenue. CoenuHeHus KpeMHusi B mnpupojge. OOmme mnpencraBieHus 00
okcusie kpemausi (IV) u kpemHueBoit kuciore. CUMKAThI, UX HCIOJIb30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHelIne cTpouTeIbHbIE MaTepHaibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 0€30MacHOTO HMCIOJIb30BAHUS
CTPOUTEIbHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHue 0Opa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTHI,
NIPOBEJICHNE KAaUeCTBEHHBIX PEAKIIMI Ha XJIOPUI-HOHBI U HAOIIO/IEHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIBITHI, OTpaKaIHUe (PU3NYECKHUE W XHUMHUUYECKHE CBOMCTBA
raJloreHOB M WX COEAUHEHUM (BO3MOXKHO HCMOJb30BAHUE BUIECOMATEPUATIOB),
O3HAKOMJICHME C O0Opa3lamMu XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpasmlamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB), HAOIOACHUE Mpolecca OOyIIIMBAaHUS caxapa Moj JACHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIeHHON CepHOM KUCIIOTHI, TPOBEJICHNE KAYECTBEHHOM peakinu Ha Ccyiabdar-
MOH W HaOIIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIICHHE C (U3UYECKUMHU
cBoMcTBaMu a3oTa, ¢ochopa W HUX COSAUMHEHUN (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMATEpUAJIOB), oOpasaMu a30THBIX U (POCPOpPHBIX YIO0OpEeHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KauyeCTBEHHBIX PEAKIMN HA MOH aMMOHUA U GocdaT-uOH U U3yYCHHE MPU3HAKOB
UX MPOTEKAHHUs], B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXKHO WCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), H3y4YECHUE MOJIeJIen
KPUCTAJUIMUECKUX PEmETOK anmasza, rpadura, ¢yepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHE, COOMpaHUE, paclo3HABAaHUE U U3YyUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJCHNE KAUYeCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl WM M3YYECHUE TMPU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3az1a4 o reme «BakHelIe HeMeTalIbl 1 UX COSIUHECHUSY.

MeTaJuibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METANIOB HA OCHOBAaHUU
ux mnoyoxeHuss B llepumomuueckon cucreme xumuyeckux isiemeHtoB [l U.
MeHnneneeBa u cTpoeHus: atoMoB. CTpoeHne MeTamioB. Mertaiinueckasi CBA3b U
METAJJIMYECKass ~ KpUCTa/UIMYecKas  pem€Tka.  DJIEKTPOXUMUYECKUU  pAall
HarnpsHKeHU MeTauioB. du3ndeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O0mue



CIocOOBI TIONTy4deHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposun. CrutaBel (CTalnb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilenounsie MeTaibl: MoJiokeHue B [lepruoandecko cucreMe XMMHUYECKHUX
sanemeHToB . . MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHHUE B MPHUPOJIE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U
TUAPOKCUABI HATpud MW Kanus. [IpuMeHeHue IIEeNOYHBIX METaUIOB U HX
COCIMHEHUH.

[I{er0yHO3E€MENIBHBIE METAJIBI MAarHUM W KaJIbLUH: TIOJIOKEHHUE B
Ileprnonnueckoin cucreMe xumudeckux siemeHToB [[. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaX0XJeHUE B IIpupoae. Pu3nyeckrue U XUMUYECKHUE CBOMCTBA MATHUSA
U Kanblus. Baxknelmume coequHeHHs] KalblUs (OKCUI, THAPOKCHUMA, COJIH).
XKécTkocTh BOJBI U CITOCOOKI €€ YCTpaHEeHHUS.

AuroMuHUN: TI0N10keHUE B [leproinueckon cCuCTeMe XUMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aroma, HaxoxiaeHue B mnpupoxae. dusmyeckue u
XUMHUYECKUE CBOMCTBA allOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Kenezo: monoxenue B [lepnoandyeckoil CuCTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHe aroMa, HaxoxjaeHue B npupone. dusuyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUbl, TUIpoKcu bl U cou xkenesa (1) u xxenesza
(IIT), mx coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMi METAIOB U CIUIABOB, HMX (PU3UYECKUMH
CBOMCTBaMHU, M3y4YEHUE PE3yJbTaTOB  KOPPO3UUM  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJIbI[USI W HATpusi C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KEJNEe3a B KUCIOPOJE
(BO3MOKHO  HCTOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIM/ HA WOHBI: MarHus, KaJblUs, ATIOMUHUSA, IUHKA, JKEJie3a
(IT1) u xxene3za (I11), meau (II), HaGmroneHME U oNMKMCaHUE MPOLIECCOB OKPAIIMBAHUS
IJJaMEHHW MOHAMU HATpusl, Kalusg M KaJblUs (BO3MOXXHO HCIOJIb30BAaHHE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHUE aM(OTEPHBIX CBOMCTB TUPOKCHJIA ATFOMUHUS
U TUAPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxkHeiine
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKpPY:KaWIIas cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
MCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakinuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX OKOTax U OTPABIICHUSIX.



XUMHUECKOE 3arpsi3HEHHE OKPYKAroIIell cpennl (MpeaenbHas TOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1JIK). Poinb XxumMuu B pelieHUH 3KOJI0TUYECKUX
npoOiem.

Xumuueckuit IKcnepumenm:

u3ydeHne o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAIJIOB, MOJMMEPHBIE
MaTepHuabl).

Mesrcnpeomemmuwie cea3u

Peanuzanmsi MEXIPEAMETHBIX CBSI3CH INMPH M3YyYEHWH XMMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSTHUH, TaK U TIOHSITHM, SBISIFONIUXCS CUCTEMHBIMU JIJISI OTIIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHaau3, CHUHTE3, KiIaccupukanus, TMepUOJIUYHOCTh, HAOIIOJCHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBICHUE, MaPHUKOBBII
3¢ (DeKT, TEXHOIOTHS, MATEPHUATTBI.

dusnka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU],
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsii, MPOBOJIHHKH,
MOJYPOBOIHUKH,  JUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KpUCTAIITMYECKAsT
peméTKa, CIUIaBbl, (PU3NYCCKUE BEIWYMHBI, CAMHHIIBI U3MEPEHHUS, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: dorocunrtes, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOIAeMbIe, TOTUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUASA

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJIbTaTbl OCBOECHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsl JOCTUTalOTCs B XOJie OOy4YEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATENBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMA POCCUUCKUMU
COLMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B
oOlIecTBEe MpaBUJIaMd M HOpPMaMHU IMOBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTO3HAHUSs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yYarOIIUXCS.

JIndHOCTHBIE  pe3yNbTaThl  OTPAKAlOT  TOTOBHOCTh  OOydYaroniuxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM IIO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALUH U
pacIIMpeHne ONbITa AESATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUI0, TIOHUMAHHs 3HAYECHUS XUMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HHGpOpMALME O
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakKIaHCKOr0 BOCIIUTAHUSA:

NOPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUJAX
JESITeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOM JESTENIbHOCTH IpH
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUH XUMUYECKUX
HKCMEPUMEHTOB, CO3/IaHUN YU€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpOLECCE ATOW Yy4eOHOM [eATEIbHOCTH, T'OTOBHOCTH
OLICHMBATH CBOE TMOBEJACHUWE M TIOCTYNKH CBOMX TOBAapUUIEH C NO3ULNH
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH U COCTABJISIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NIPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
IIPUPOAHOM CPEIOM, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[103HABaTEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUW I10
XUMHH, HEOOXOIUMbIEe AJi1 OOBsSCHEHUS HAOJIIOaeMbIX IPOLIECCOB M SIBICHUH,
MO3HABATENILHON, WH()DOPMAIMOHHOW W YHUTATEIbCKOW KyJIbTYPHI, B TOM YHUCIIE



HABBIKOB CaMOCTOSITEIbHOM paboThl C y4yeOHBIMH TEKCTaMM, CIPABOYHOMN
JUTEPATYPOH, JIOCTYMHBIMA TEXHUYECKHUMH CpEACTBAMU HUH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M IIO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEAOBATENIbCKOU
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBICHHOCTH U YPOBHS OOy4Y€HHUS B
JIATbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJIICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJIMMOCTH  COONIOJICHUsS] TMpaBui O€30MacHOCTH TIpU  OOpallieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEATbHON KU3HU;

5) TpyaoBOro BociMTAHMS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U TpyJa pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TPYyAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IMPUMEHEHHUS IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUYaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30BaHus C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEMH,
yCHelmHon npodhecCuoHaNbHON AESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHON CPeJIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TNPHUPOJEC KaK HCTOYHHKY
KU3HH Ha 3emile, OCHOBE €€ CyIECTBOBAHMS, IOHUMAaHUE LIEHHOCTH 30POBOr0 U
O6e3omacHOro o0pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3NYeCKOMY M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOIIOIACHHUS
npaBui 0€30MaCHOIO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTyalUsX,
YIPOXKAOIIUX 310POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJy4YaeMble IPU M3yUYEHUH XUMUH, IS
peLIeHus 3a/1a4, CBA3aHHBIX C OKPY’KAIOILEU IPUPOJIHOU CPEIOH, ISl ITOBBILICHUS
YPOBHSI  JKOJOTMYECKOM  KYyJNbTYphl, OCO3HaHUS TrJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOW U COIIMAIIBHON MTPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX pE3yJIbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMUpOBaHHA MHPOBO33PEHUS OOIEHAYYHbIE MOHATHS (3aKOH, TEOopus,
NPUHIIKII, TUTIOTE3a, (PaKT, cucTeMa, MPOIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe



UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIEIOCTHOM
HAay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHbIC YUEOHBIC JIeCTBUSA (ITO3HABATEIBHEIE,
KOMMYHUKAaTHBHBIE, PETYJSITUBHBIE), KOTOpbIE 0OECHEeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHHUIO y4eOHOMN
NEeSTENbHOCTH.

Ilo3naBaTesbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble Jornyeckue AeiicTBUA:

YMEHHUSI HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS TPU OCBOCHHUH
3HAHWM: PACKPBIBATH CMBICII XUMUYECKHUX TMOHSATUN (BBIACNATh UX XapaKTepHBIC
NPU3HAKH, YCTAHABJIMBATh B3aWMOCBS3b C JPYTUMU TOHSATHUSMH), HCIOJIB30BATh
MOHATHUS NIl OOBSICHEHUS OTJCIBHBIX (DAKTOB U SBIICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUH VISl KIACCHU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
yCTaHABJIMBATh MPUIMHHO-CIICACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HU3YUYCHUS,
CTPOUTH JIOTUYECKUE PACCYX ICHUS (MHAYKTUBHbBIC, ICTyKTUBHBIC, [0 aHAJIOTUH),
JIeJ1aTh BHIBOJBI U 3AKITHOYEHUS;

YMEHHE TPUMEHSATH B TIpoOIecCe TMO3HAHUS TMOHATUS (TIPEAMETHBIE W
MeTalpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEH, UCIIOJIb3YEMbIE B XUMUH,
MpeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJC/IbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMHUYECKON peakIuu — MpHU PellleHuHd y4eOHO-TI03HABATEIbHBIX 33/la4y, C YYETOM
ATUX MOJEIBHBIX IMPEIACTABICHUN BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3YYaEMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaAKIIUi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

ba3oBrle ucciaenoBarebCcKie AeHCTBHA:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAaHUSA, a TaKKe€ B KauyeCTBE OCHOBBI i1 (POPMUPOBAHMS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

MpUOOpPETEHNE ONbITa IO IUIAHUPOBAHUIO, OPraHU3AlMM W TPOBEICHUIO
YUEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOIoIaTh 3a XOJOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJbTar, POpMYIHPOBaTH 000OIIEHUS U
BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeNIaHHOM padoTe.

Pabora c nnpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3TUYHBIX BUJOB M (OPM MPEACTABICHUS, TOTy4YaeMy0 U3 Pa3HbIX MCTOUYHUKOB
(HaydHO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE



nocobust, pecypcbl VHTepHeTa), KPUTUYECKM OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHUE NMPUMEHATh Pa3Iu4HbIE METOABl M 3alpPOCHl NPU MOUCKE U OTOOpE
MH(pOpPMAIMM MU COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [Js1 BBITOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIECAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJIB30BaHUs  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHHs] HHPOpMALIUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMu popMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE HCIIOJIb30BaTh M AaHAJU3UpPOBaTh B Ipouecce Yy4yeOHOH u
HCCIIEIOBATENbCKON NI€ATEIbHOCTH MHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPY>KAKOLIEH MPUPOTHOU
CpeJibl.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe N1eiCTBHA:

YMEHHMs 3aJilaBaTh BOINpPOCHI (B XOJie¢ Juaiora W (WJIM) JIUCKYCCHUHU) TIO
CylmiectBy  oOcCyXkaaemMol  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  NIPEIJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHUS MPEI0KEHHOM 3a1a4H;

YMEHHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIbHON
JESTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JeiaTh MPE3eHTalNIO
pPE3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIIepUMEHTa (1abopaTOpHOTO ONBITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JEATEIIBHOCTH  IPU  pPEUICHUH
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE YuéTa OOIIMX HHTEPECOB M COIJIACOBAHMUS
no3uluil (00cyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE HITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUHM, OINpEACIICHHE KpPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOW PaOOThI U JPYTHE).

PeryasiTuBHbIe YHMBepcalbHbIe YUeOHbIe 1elCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LU JAESITeIbHOCTH, IUIAaHHPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh U IMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITENbHOCTh, BEIOMpATh Haubosiee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX U
MO3HABATEIBHBIX 3a/1ady, CaMOCTOATENBHO COCTaBJIATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM JEHCTBUM TIPU  BBIMOJIHEHUH 33JaHUN C  Y4ETOM
IOJyYEHUs] HOBBIX 3HAHUN 00 M3ydaeMblX OOBEKTaX — BELIECTBaX U peakUusXx,
OLICHMBATh COOTBETCTBUE ITOJIyYEHHOTO PE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE

WCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIIaracMble B YCIOBUU 3a1aHUM.
HNPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMeTHBIX PE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JIaHHOW QefepalbHON pabodeil MporpamMmoi,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
neucTBUil, crneuudpuyeckue I OpeAMEeTHOM o0nactu  «XUMHS», BUJIBI
NEATENIBHOCTH MO  TOJYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xoHiy o0yueHus B 8 kij1acce rnpeaMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS] YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUN: aTOM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIIECHb
OKHUCJICHHS, XUMHUYECKasl PeaKIusi, KiacCUPUKAIMSI pPEaKIUi: peakiun
COCOMHEHUSA, PEAKIHH PA3JIOKECHUS, PEAKUUH 3aMEIICHUS, PEaKIUH
0o0OM€Ha, 3K30- U SHAOTEPMUYECKHE PEAKLUU, TEIUNIOBOM 3PPEKT peakuuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAaANYC
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS W HEMOJApPHAs KOBAJIEHTHAS CBSI3b,
WOHHAsl CBSI3b, UOH, KaTHMOH, aHUOH, PACTBOP, MACCOBAasl JOJISI BEIIECTBA
(mporeHTHAs! KOHLEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MIPUMEHSITh 3TU NOHATHUA IPU ONMKMCAHUM BEILECTB U X MPEBPALLICHUIA;

e HCIMOJB30BaTh XHWMHYECKYIO) CHUMBOJHMKY JUIsI COCTaBJCHHS (HOpMy
BENIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpPENENATh BAJICHTHOCTH aTOMOB JICMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENCHb  OKUCJICHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAIJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUUN IO
dbopmysaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HWOHHAas) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpeBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJAUMYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUS B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSs1, 3aKOHA ABOrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMuuHyr ¢opmy Ilepuoguyeckoit
CUCTEMbl XHMMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnma (A-rpymmna)» u «modounas noarpynna (b-rpynma)y, Mansie u



OOJBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmomuueckass cucTteMa XuMHYecKuXx siaemeHToB J[. U.
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsiji A7ipa, o0lIee YUCIO0 IEKTPOHOB
U pacrpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

e KJaccU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUHU
BELIECTB, M0 TEIJIOBOMY 3D PexTy);

e XapaKTEepHU30BaTh (ONHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

e TMPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAIIEHUN B
Pa3JIMYHBIX YCIIOBUSIX;

e BBIUHCISATH OTHOCHUTEIBHYI0 MOJEKYISIPHYIO U MOJSIPHYIO MAacCChI
BEILECTB, MAaCCOBYIO JIOJI0 XHUMHUYECKOrOo 3JeMeHTa 1o (opmyie
COEJIMHEHHSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

e TPUMEHSATH OCHOBHBIE OMEPAIIUU MBICIUTEIBHON JIEITEIPHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMATH3aluIo, KilacCU(PUKaALHIO,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBS3€d — JJII U3YyYEHUS CBOWCTB
BEIIECTB W XHUMHMYECKHX pEAKUUWA, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HAONIONEHWe, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIIEIOBATh  MpaBWjaM  TOJb30BAHUS  XUMHUYECKOW  MOCYAOM W
nabopaTopHbIM 000pYy/IOBaHWEM, a TakXKe TMpaBWiIaM OOpamieHust C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa U KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  DKCIEPUMEHTHI 0
pacrio3HaBaHHUIO PACTBOPOB IIEIOUCH U KHUCIOT ¢ TOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTarenH, METUIOPAHXK U IPYTHe).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yJIbTaThl Ha 0230BOM YPOBHE

JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHWMHYECKUX MOHSATHUN: XUMHUYECKHUM
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIECHb



OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUIECKasi CBS3b, TETUIOBON d(deKT
peaknuuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOIUTHI, AJIEKTPOJUTHYECKAsT TUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMblE U
HEOOpaTUMBbIE PpEAKIHUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHUCICHHE W  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsi, UOHHAas,
MeTaJlJIMYecKas), KpUCTAIMYecKas pemeTka, KOpPpo3usi METaJlioB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peakUuuu, MPEeNeiabHO JOMyCTUMas
koHueHnrtpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUA IPU ONMKMCAHUY BEIIECTB U X MPEBPAILLICHUIA;
UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JUII COCTaBlIeHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUH Mo ¢opmMmysaMm, BHJ XHMHYECKOU
CBsi3W (KOBaJICHTHAs, HWOHHAs, META/UIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3apsi]i MOHA 0 XUMHUYECKON (opmyJsie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOPAaX HEOPraHUYECKUX COCIMHEHUH, THUIT KPUCTATUITMUYECKON
PEIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHME: ONUCHIBATh M XapAKTEPU30BaTh
tabmunyio Gopmy [lepuoanueckold CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATHSA «rJaBHasg mnoarpynma (A-rpynma)y u «moOodHas
noarpynma (b-rpymma)», Mambie u OoJbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadiuIEe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sAjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacripefielieHue HX MO DJIGKTPOHHBIM CJIOSIM), OOBACHATH OOIHUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHECHHU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOJATPYIMH ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBa,
XUMUYECKUE Peakluu (MO YUCIy M COCTaBY YYacTBYIOLIMX B PEAKIUU
BEII[ECTB, MO TEIIOBOMY 3(PEKTy, MO0 U3MEHEHHIO CTENEHEH OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUUECKUE XUMUYECKUE
CBOMCTBa MPOCTBHIX M CIOXHBIX BELIECTB, IOJATBEPKIasA OIMUCAHUE
MpuUMepaMl MOJICKYJISIPHBIX W HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

COCTaBJISAITb YPAaBHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMH HOHHOIO
oOMeHa, ypaBHEHMsI peakluii, TOATBEPKAAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTENBHBIX —pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpAlICHUNd B PpPa3IUUHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHYECKOTO »JJeMeHTa 1o (opmyre
COEIMHEHN S, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

cOOII01aTh [paBuia MOJb30BaHUS XUMHUYECKOU IOCY 10U u
7a0opaTopHbIM  O00OpYyJIOBaHMEM, a TaKXe ImpaBujia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHMM C HWHCTPYKIMSIMU TII0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB O TMOJMYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kKapOonat-, ¢ocdar-, cwimMkar-, cyiabhar-, TUIPOKCUI-HOHBI,
KaTUOHbl AMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIC OIEpalMi MBICIUTENBHON JAEATEIbHOCTU — aHAIN3
U CHHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMaTU3AIUI0, BbBISABICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JJI1 M3YUYEHHS CBOWCTB BEILECTB U
XUMUYECKUX pEaKIUi, eCTeCTBEHHO-HAy4YHbI€ METOJbl TO3HAHUS —
HaOJII0JICHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHBIM U
MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KoaunuecTBO yacos
Ne HaumenoBaHue pa3jieioB DJIeKTpOHHbIe (LM(ppPOBbIE)
KonTposbu IIpakTnyeck
/I | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTejibHbIE Pecypchbl
ble padoThl ue padoThl
Paspnea 1. IlepBoHayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas 00JIacThb Bbu6mmoreka [JOK
11 €CTECTBO3HAHUS U 5 ) https://m.edsoo.ru/7f41837¢c
' PaKTUYECKOM POII
JEeATEILHOCTH YEI0BEKa https://resh.edu.ru/subject/29/8/
bu6mmoreka [IOK
12 BemecTtBa 1 XuMHU4eCcKre 15 1 https://m.edsoo.ru/7f41837¢c
' peakuuu POII
https://resh.edu.ru/subject/29/8/
Hroro no pazneny 20

Pasnen 2. BaxkHeiilmue npeacTaBuTe I HEOPraHMYECKHUX BellecTB

bu6mmoreka [JOK
21 Bosayx. Kucnopon. 6 https://m.edsoo.ru/7f41837¢
' ITonsTre 00 okcuaax POIII
https://resh.edu.ru/subject/29/8/
bu6mmoreka [JOK
29 Bopopoa.llonsitue o 2 ) https://m.edsoo.ru/7f41837¢
KHCJIOTaX U COJISIX POII

https://resh.edu.ru/subject/29/8/




Bopna. PactBopsl. [lonsitue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

2.3 5
00 OCHOBaHUAX POII
https://resh.edu.ru/subject/29/8/
bubmuoreka [JOK
OCHOBHBIE KJIACCHI
https://m.edsoo.ru/7f41837¢c
24 HEOPraHUYECKUX 11
COeJUHEHUN PoLI
a https://resh.edu.ru/subject/29/8/
Uroro no pazneny 30

Pa3nen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iemeHToB [I. U. Menaesneena.

CTpOGHI/Ie aToMOB. XUMHYeCKada CBsi3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pPe€akuuu

[lepuoanueckuii 3aK0H U
[Tepuoanueckas cuctema

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

3.1 XHUMHYECKHUX dJIEMEHTOB JI. 7
N. Menneneea. CtpoeHne PoIl
) A - 1P https://resh.edu.ru/subject/29/8/
aroMa
Xumuueckas CBs3b. bubmuoreka [JOK
39 OKHUCIUTEIHLHO- 2 https://m.edsoo.ru/7f41837¢
' BOCCTAHOBUTEJIbHBIE POIII
peakuun https://resh.edu.ru/subject/29/8/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15
POIII
https://resh.edu.ru/subject/29/8/
PezepBHOE Bpems 3 bubnuorexa [JOK




https://m.edsoo.ru/7f41837¢
POII
https://resh.edu.ru/subject/29/8/
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9 KJIACC

N KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
" | HammeHoBaHHe pa3aesioB (uu¢posbie)
n/ KonTpoubn IpakTu4eck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
1| ble padoThl ue padoThl
pecypchl
Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKuu
Bbu6moreka [JOK
[ToBTOpEHME 1 yriTyOJIeHHE
. https://m.edsoo.ru/7f41a636
1.1 3HAHUW OCHOBHBIX Pa3J/IeJIOB 5 1
Kypca 8 Kiracca POl
P https://resh.edu.ru/subject/29/9/
bu6mmoreka [JOK
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a636
' XUMHYECKUX PeaKIui POII
https://resh.edu.ru/subject/29/9/
bu6mmoreka [JOK
DNEeKTPOIUTHYECKAS
https://m.edsoo.ru/7f41a636
1.3 aucconuranusd. XuMHUYECKUE 8 1 1 -
PCAKIHHI B pacTBopax https://resh.edu.ru/subject/29/9/
Hroro no pazgeny 17
Pasznen 2. HemeTanibl M MX cOeTHHEHUS
OO6m1as XxapakTepucTuKa
2.1 XUMHYECKHUX DIIEMEHTOB 4 1 bubnmorexa [TOK
' https://m.edsoo.ru/7f41a636
VIHA-rpynmel. ["anorenst




OO01as xapakTepuCTHKA
XUMHUYECKHX 3JIEMEHTOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.2 6
VIA-rpynnsl. Cepa u e€ POIII
COCJIMHEHUS https://resh.edu.ru/subject/29/9/
OO6m1as XxapakTepucTUKa bubnnorexa [JOK
XUMHYECKHUX 3JIEMECHTOB https://m.edsoo.ru/7f41a636
2.3 7
VA-rpynmsl. A3ot, hocdop POIII
U UX COCIUHEHUA https://resh.edu.ru/subject/29/8/
OO6m1as xapakTepucTuKa bubnuoreka [JOK
24 XUMHUUYECKHUX IJIEMEHTOB 2 https://m.edsoo.ru/7f41a636
' IVA-rpynmsl. Yriepon u POII
KPEMHUI U UX COCTUHECHUS https://resh.edu.ru/subject/29/9/
Hroro no pazneny 25
Pa3nena 3. MeTaJliIbl M MX COeXHHEHHUS
Bbub6mmoreka [JOK
https://m.edsoo.1u/7f41a636
3.1 OO01I1e CBOMCTBA METAJIOB 4 1ps://m.edsoo0.1u 4
POIII
https://resh.edu.ru/subject/29/9/
Bbub6mmoreka [JOK
319 Baxueiiniie MeTamibl 1 UX 16 https://m.edsoo.ru/7f41a636
' COEIMHEHUS POIII

https://resh.edu.ru/subject/29/9/




Htoro no pazneny

20

Pa3znen 4. Xumus u okpyxaomas cpeaa
bu6mmoreka [JOK
BemecrtBa u matepuaisl B https://m.edsoo.ru/7f41a636
4.1 3
JKA3HU YEJIOBEKA POII
https://resh.edu.ru/subject/29/9/
Hroro no pazneny 3
Bbub6mmoreka [JOK
PeseDBHOE BEMS 3 https://m.edsoo.ru/7f41a636
PBHOE B PAIII
https://resh.edu.ru/subject/29/9/
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YUYEBHO-METOJANYECKOE OBECIIEYUEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus: 8- kiacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-€ U3AaHue, nepepaboTaHHoe,
8 kitacc/ I'abpuensia O.C., OctpoymoB W.I"., CnagkoB C.A. AKIIMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» Xumus: 9-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U31aHue, IepepaboTaHHOE,
9 knacc/ I'abpuensna O.C., OctpoymoB N.I'., CnaakoB C.A. AkiimoHepHoe
obmectBo «M3aarenscTBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumusi(0a30BbIypoBeHb ). Peanuzaius o0pazoBaHus: METOIUUYECKOE OCOOHEe NSt
yuutens / Kapepuna A. A., [luuyruna

I'.B.; mox pen.I'. B. [lmuyrunoii. M. : ®I' bHY «MHCcTUTYT cTpaTerun pa3BUTUSA
oOpazoBanus PAOy, 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
MHTEPHET
https://resh.edu.ru/subject/29/8/

https://uchi.ru/?ysclid=Imhhh24r5j999440732

https://urok.1c.ru/library/?FILTER=Y Q= SUBJECTS%5B%5D=9521
CLASSES%5B%5D=919



