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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eepalbHON pabouel TporpaMMbl BOCITUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIEH cTpareruu
oOy4eHHs, BOCTIHTAHHWS ¥ Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzaiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeNIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XUMHUHU CJIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH 1 (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCUOHAIBHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUM U HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPHHIIMITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YUYEHU O CTPOECHUM aTOMa U XUMUYECKOH CBSA3H;

— TMpeICTaBleHUH 00 AIEKTPOJUTHYECKON JMCCOLMALMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABJISAIOIIEH HAyYHOU KapTUHBI MHPA B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBJICUYECHHUEM 3HAHUN U3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIacch» U «Pusuka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a
y4eOHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMHUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU M3YYCHHUH BEIICCTB M XMMHYCCKUX PEaKIIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHLHBIX YMCHHUIA U MX TPUMEHEHUH B YI€OHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e30macHOro 00OpallleHUs ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPENTU TaKUE LI, KaK:

— (dopmMupoBaHHE WHTECILIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMS Ha CHCTEMaTHYEeCKOE MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, IMO3HAHUS M CAMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAUEHHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPYXKAIOIIEro MHpA, MCIOJB3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSATEeTbHOCTH;

— ¢opmupoBaHHEe y OOy4YaOMMXCA TYMAaHHUCTHYECKUX OTHOIICHUMA,
MOHUMAHUS IIEHHOCTH XUMHUYCCKUX 3HAHWHA JJI1 BBIPAOOTKH JKOJIOTHYCCKU
1[eJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 4daca B
Heneno), B 9 kinacce — 85 gacos (2.5 yaca B Hegeno).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAaHHS B XUMHU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U cioXKHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemiecTB. OTHOcCHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE TUIPOKCHU]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM coyit meau (11),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BhITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEICHUE OYUCTKU TTOBAPEHHON
COJIM, HaAOJIOJIGCHUWE W  ONHWCaHuE  pe3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BemecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3NUeCKue M XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHCcJIopoaa B mpupoae. O30H — auioTpoIiHas MoAUu(pUKaIUs KACI0pOoaa.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B PacTBOpPE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanusa neopranndeckux coenvHeHuil. Oxcuasl. Knaccudukarms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lonyueHnne KUCIOT.

Comu. Homenknarypa coseii. OU3NYECKUE U XUMHYECKHAE CBOWCTBA COJIEH.
[TomydyeHue conen.

I'eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe€, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HaONIIOACHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
UX CBOWCTB, IMOJy4YEHUE, COOUpaHHE, PACMNO3HABAHUE W M3YUYEHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojgopoaa ¢ okcuaom meau (1) (BozamoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3II0B BEMIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPENEIIEHHOW MACCOBOM JOJIEU
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBHE BOABI C MeETaUlaMH (HAaTpUEM U
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpUANIOB), HCCIEIOBAHUE



00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpAaCKHU MHIMKATOPOB B PACTBOPAX KUCIIOT U LIEJI0YEH, U3YUYEHHUE B3aNMOCUCTBUS
okcuga meau () ¢ pactBopoMm cepHON KHCIOTHI, KAUCIOT C METalIaMH, PEaKIIHii
HEWTpanu3aluy, NOJyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 PacTBOPA COJIM, PEIICHHUE DKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKHUX 3JeMeHTOB. [lonsTue o
IPYIIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
U TUAPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. Koporkonepuoanas u JiuuHHonepuoaHas popmsl [lepuoanueckoi
cucteMbl xumudeckux snemeHToB JI. M. MengeneeBa. llepuonsl u rpymisl.
PuU3NYECKUNA CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMUYECKUX DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOJaM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IpaKJaHUH.

Xnmuueckass cBsi3b. KoBasieHTHas (MOJsipHass M HEMOJISIPHAs)  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue OoOpa3lOB BEIIECTB METAJUIOB UM HEMETAJIOB, B3aWMOJCHUCTBUE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanus MeXIpEeAMETHBIX CBS3€M MPU HM3YYEHHMM XUMUM B &8 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX



MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIETIbHBIX PEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBEHHO--HAy4YHbIE TOHITH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

®dusuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsll, BEUIECTBO, TEJIO0, 00BEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TTOJIE3HBIC
MCKOMAaEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTMHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIEMEHTOB B llepuomnueckoil cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(PdeKTy, o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYecKOW peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HAa CKOPOCTh XMMHYECKOW pPEaKIMU W TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIC  PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHHOMN peaKkiuu. CocraBiienue ypaBHEHUI
OKHCIIUTENIbHO--BOCCTAHOBUTENILHBIX ~ PEakIMii C  HCIOJb30BaHUEM MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHrMOHbl. MeXaHW3M JUCCOLMALMM BEIIECTB C PA3JMYHBIMU BUJIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHUI1 U COJIeH B CBETE MPECTABICHUN 00 3IEKTPOIUTHYECKOM TUCCOLUAIINH.
KauecTBeHHbIE peakiiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOJHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
NPU3HAKK TNPOTEKAHMsS] peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasiioKeHus,
COCMHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX  BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranibl u MX coeiMHEHUSA

OOmast xapakTepucThka rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKrue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMH, HeMeTaJlaMu, uienodamu). XsopoBojopor. ConsiHas KucloTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YeJloBeKa. BaxxHeMe XJIOpUIbl U UX HAX0XK/ICHHUE B
IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CTpoeHue M (pu3nMyeckue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3n4ecKue 1 XMMUYeCKre CBOMCTBA (0011I1e KaK MPeCTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JIEKAIUe B OCHOBE
MPOMBIIIUICHHOTO CIHoco0a TMOMy4YeHUs: CEpHON KHUCIOTHL. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaIEHHUS.



OOmas xapakrtepuctuka 31eMeHTOoB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpocTpaHEHHE B MPUPOIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBa, MpuMeHeHne. KadecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOUBbl M BoAoEMOB). docdop, amioTpomHbie
monupukammu gocdopa, guzndeckue u xumuueckue cporctsa. Okcun docdopa
(V) u dochopnas kuciora, Gpu3MUECKUE U XMMHUYCCKHE CBOWCTBA, MOJIYyYCHHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOAUPUKALINH,
pacmpocTpaHeHHe B MPUPOAe, (PU3HUECKUe U XUMUYECKUE CBOMCTBA. AJCOPOIIHS.
KpyroBopor yraepoma B mnpupoge. Okcuuabl yriepojga, HUX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, [OJIy4YCHUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUSI KJIMMaTa, MapHUKOBBIM 3¢ dekt. YronapHas
KHCIIOTa U €€ COolM, UX (PU3MYecKue M XUMUYECKHE CBOMCTBA, MOJYyUYECHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35HCTBE.

[TepBoHayanbHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJIYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTie 0 OMOOTUYECKN Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yrieBogax — U ux
ponM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumenenue. CoequHeHus KpeMHus B npupoze. O61ure npeacTaBieHus 00 okcuae
kpemaust (IV) u kxpemHueBoit kucinote. CHIMKATHI, UX HCIOJb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobOiiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3l0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NUECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUN (BO3MOKHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HaKOMIIEHHE C 00pa3iiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJFOICHHUE TIpoliecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMu Ha CyJb(}aT-uoH U HAOMIOICHUE MTPU3HaKa e
pPOTEeKaHMs, O3HAKOMJIEHHUE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3liaMu a30THBIX
u GochopHBIX yaoOpeHui, MoydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHd HAa HOH aMMOHUS U
dbochar-uoH U wU3yueHUWE TPU3HAKOB HX TMPOTEKAHUS, B3aHUMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCIOTBHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3YyYCHUE MOJeNed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacrio3HaBaHUE M M3YYEHUE CBOMCTB YIVIEKMCIIOTO Ta3a, MPOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MIPOTEKAHUS, O3HAKOMJIEHHE C NPOAYKUHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pPEILICHUE SKCIEPUMEHTAIBHBIX 331a4 Mo TeMe «BakHehlne HeMeTaulbl U HX
COCIUHECHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmomgmyeckor cucrtemMe xumudeckux odaeMmeHTtoB . W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAJJIMYECKasi ~ KpPUCTAJUIMYECKas  PeII€TKa.  DJIEKTPOXUMHUYECKUH  pAll
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3UHM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT KOppo3un. CIuIaBsl (CTalb, YyT'YH, JIOPATIOMHHAN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabsl 1
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METalIOB W HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojac. Ouzndeckre u XMMUYECKUE CBOMCTBA MarHus U



KaJibl[usl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHIA: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKUX dJIEMEHTOB
J. N. MenneneeBa, CTpOEHUE aToma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *xene3a. OKCcubl, THApOKCHIbI U comu xeinesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA U TOJyUEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3yJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO ~ HCIIOJB30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  IPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHUS, KaJIbIUS, AIFOMUHUS, ITUHKa, skese3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIlIMBaHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o Teme «Baxunelue
METAJUJIbI K KX COCIUHEHHUS.

XHMMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuanbsl B IMOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX OKOTrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun SK0JIOrHYECKUX
npooem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LHKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJICib, SBJICHUEC, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwu3zrka: MaTepus, aTOM, JJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  JIUDJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MYCCKHE BCIIMYWHBI, SAUHHUIIBI M3MEPCHHS, KOCMHUYCCKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dortocunHTe3, nbixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTaTEIbLHbIC BEIISCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbI, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIIaeMbI€, TOIIJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, MPUHATHIMU B
oOIecTBe MpaBWJIaMW M HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT IMpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUAX MHUPOBOM W OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypO, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBbI 00pa3 >KU3HHM, OCO3HAHWE IOCIEACTBUI U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHYECKUMHU BEUIECTBAMHU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yYEHUIO Tpodeccuil U TpyJa pa3IMyHOro poja,
YBaXKEHUE K TPYAY U pe3ysbTaTaM TPYJAOBOU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHWM 1O  XWMHHM, OCO3HAHHBIA  BBIOOpP
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11€TIECO00pa3HOEe OTHOLIEHHE K MPUPOJIE KAK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ1 O€30MaCHOTO MOBEEHUS MpU padoTe ¢ BEUIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS rJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelIeHHs MOCPEACTBOM METOA0B XHMMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pEe3yJbTaTOB BBIICISAIOT 3HAYUMBIE JUIS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsI, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 3TUX MPeaMETOB (OPMHUPOBATH MPEACTABICHHE O EIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aAeiicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSTHSIMH), WCIOIb30BAThH
TIOHATHS JIJIs1 OOBSICHEHHUS OTJIEIBHBIX (J)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCyX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 110 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peaklMy — MpU PEIICHUH y4eOHO-TIO3HABATENbHbBIX 33j/1ad, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKN U3Yy4YaeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHE HCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU W MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TTOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4yHble METOAbl M 3alpOCHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipoliecce Yy4yeOHOU u
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAOIIEH NPUPOIHON
Cpelbl.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHUSI 33]1aBaTh BOMPOCHI (B X0/€ uajiora v (M) JUCKYCCHH ) IO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  MPEACTABISATH  MNOJYYEHHBIE  pE3yJibTaThl  I[MO3HABATEIBHOM
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMMHYECKOTO SKCIIEpUMEHTa (Ja0OpaTOPHOIO OIbITa,
nabopatopHOi pabOTHI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH NP PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIbHO OMNPENEsATh LEIN JAESITeNIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJISATh WIH KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEIJIaraeMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMCHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JIOJIsI XUMUYIECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIECTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJIeHHUS (HOpMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaM, BHJ XHUMHYSCKOM CBsI3M (KOBaJieHTHAasT HM HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHWYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepronndeckoil cucreme,
3aKOHOB COXPAHEHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckass cucTteMa XuMHYecKuX diemeHToB J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa Mo (opMmysie COCIUHECHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPaBHEHHIO
XAMHUYECKON pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATeTLHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kilaccu(uKaImio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJFOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U U JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Booposia ¥ KHCIIOpOJa), MTPUTOTOBJICHUIO PACTBOPOB C OMpeaeaEHHON
MacCoBOM [0Jiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHAE DKCIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB INEIOYCH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U Jpyrue).

K xonIy oOyueHus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

pPACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHN: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0>KHOE BEUIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasl CBS3b, TEIJIOBOU ADHEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOIMALINS, pPEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peeéTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKON PEAKLIHH, NPEAEIBHO IOMYCTUMAasl KOHIICHTPALHs
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPaxX HEOPraHUYECKHX COCAWHECHUH, TUI KPHUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH U XapaKTePU30BaTh
Tabnuuynyo (popmy Ileprogudeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mobodyHas
noarpymnmna (b-rpynma)», maneie u OoNbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINMUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue UX 0
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOWCTB JJIEMEHTOB M MX COCAMHEHUHN B Ipelenax MaJlbIX IEPUOJOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHEHU(PUYECKHE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNKHCAHUEC
MIPUMEPAMUA  MOJIEKYJIIPHBIX ¥ HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBJISITb YPABHEHUS DJICKTPOJUTUYECKOM JHUCCOLMAUMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHbIE YPABHEHHS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIUMA
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OalaHca 3TUX PeaKIInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo J3JieMeHTa Mo ¢Gopmylsie COCIUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKON pEaKIu;

co0JIro1aTh IpaBUiia MOJIH30BAHUS XMMUYECKOM IMOCYA0M B 1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMHU B
COOTBETCTBHUM C MHCTPYKIHMSMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJMUTH PEAKIIUHU, TTOATBEPKTAIOIINE KaueCTBEHHBIN COCTaB Pa3IMIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3alINIO, BBISIBIICHHE TPUYHNHHO-
CJICICTBCHHBIX CBSI3€H — JUIA M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAy4YHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpEeHNe, MOCITMPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 9 bubnnoreka IIOK
' MPAKTUYECKOU NEeSATEILHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMuueckue bubnnoreka IIOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20

Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHMYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmuoreka [JOK
00 okcHuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 0 1 bubnnorexka HOK
U COIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMSX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK
HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /[, U. MennesieeBa. CTpoeHue aToMoOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubnuoreka LIOK
3.1 XMH;I;‘:I‘;K:::J?%&T;’;H 1 ! https://m.edsoc])l.ru/7f41837c
arToMa
XUMHUYECKas CBA3b. Bu6morexa LIOK
3.2 Orncmmrensro- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTCIBbHBIC peaKL[I/II/I
bubnnoreka IJOK
Hroro no pasneny 15 https://m.edsogrou/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrtpoabnbie IIpakruueckue (uidpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO M XUMHYeECKHE PeaKIU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro mo paszneny 18
Pazjen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO0mras XxapakTepUCTUKa XUMHUUECKUX 5 0 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 7 0 0 bubmorexa [IOK
' PYTHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX Bt LOK
HOJIMOTEeKA
2.3 VA- A 7 0 1
DTICNCHTOB FPYMIEL. A3OT, docop i nx https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 snemenToB IVA-rpymnnel. Yriepon u 20 1 2 bubmmorexa TIOK
' . PYHIEL p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Paznen 3. MeTaJUIbI M MX COeAUHEHUS

39

. bubnuorexa [IOK
3.1 Obmpae croiicTBa MeTaNIOB 6 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkneinive MeTayuibl U UX COESIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazueny 22
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 B MaTepualbl B )KA3HU YEJIOBEKA 5 bubmorexa HOK
' ciectea n p https://m.edso0.ru/7f41a636
Uroro no pazueny )
P 1 bu6nmorexa LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

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

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

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

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux anemeHTos /. M.
MenneneeBa, Tabyinila paCTBOPUMOCTH, SJIEKTPOXUMUUECKUHN PsiJ] HAMIPSKEHUS

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

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
MHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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