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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1Mo XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIeHa Ha OCHOBE
TpeOOBaHUl K pe3y/bTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTebHOI IPOrpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, npexacraBieHHbIXx B ®I'OC OOO, a Taxke Ha OcHOBe QenepaabHONH paboueit
IpOTpaMMbl BOCITUTAHUSA U C YYETOM KOHLICHIMM NPETNOAaBaHus y4eOHOTO mpeaMmera «XuMus» B
oOpasoBartenbHbBIX opranu3anusx Poccutickoin denepamnm.

[TporpamMa mo XUMHU AAa€T MPEACTABICHUE O LENAX, OOLel cTparerun o0y4eHHs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMIMXCS CpEACTBAMH Y4eOHOrO MpEaMeTa, YCTaHaBIMBAaeT 00s3aTeNbHOE
MIPEAMETHOE COJIepKaHUe, MPEAYyCMATPUBAET PACIPEIEICHUE €ro M0 KJIaccaM U CTPYKTYPHUPOBAHUE
[0 pa3fenaM M TeMaM MpOorpaMMbl IO XHMHH, OINPEAENSeT KOJIMYECTBEHHbIE M KaYECTBEHHBIE
XapaKTEPUCTUKU COAEPKAHUSI, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUYEHUS XUMHUU C YUETOM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PacTHBIX
0COOCHHOCTEH 00yUaroluXcs, ONpeneisieT BO3MOKHOCTH MPeAMETa sl peaan3anuu TpeOoBaHuil K
pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON MpPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, a Takke TpeOOBaHUI K pe3yibTaTaM OOy4YeHHUS XMMHUHM Ha YpOBHE Li€led M3yueHus
IpeIMeTa U OCHOBHBIX BHJ/IOB yU4€OHO-II0O3HABATEIILHOM 1€ATEIbHOCTH 00YYaIOLIErocs 10 OCBOCHHUIO
yueOHOTro CoIep KaHMUS.

3HaHWE XHMHUHU CIY)KAT OCHOBOW JUIsi (DOPMHPOBAHUS MHPOBO33PEHUSI OOYYAIOUIETOCs, €ro
NPEJCTAaBICHUN O MaTEpUAIBHOM E€IWHCTBE MHUPA, BXXHYIO POJb UTPAIOT (hopMUpyeMble XHUMHEH
IpPECTaBICHNs O B3aUMOIIPEBPAILEHUSX HEPTUU U 00 SBOJIIOLUHU BELIECTB B MPHUPOJE, O MyTAX
pelieHuss  TI00anbHBIX  HpoOJeM  YCTOMYMBOIO  pa3BUTHsI  4YEJIOBEYECTBA —  ChIPHEBOM,
IHEPreTUYeCKON, MUIIEBON 1 FKOJIOIMIECKOH O€30IIacCHOCTH, MPOOIEM 3paBOOXPAHEHNUS.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET peaju3allid BO3MOXKHOCTEM JUIsi camopa3BUTUS U (OPMUPOBAHUS KYJIbTYpPHI
JUYHOCTH, €€ o01el U (PyHKIIMOHATbHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (1)0pMI/Ip0BaHI/IC MBIINIJICHUSA U TBOPYCCKUX croco0HoCTeM 06yanOHIHXC$I, HaBBIKOB
HX CaMOCTOSTEILHOMN y‘IG6HOI>i ACATCIIBHOCTHU, SOKCIICPUMCHTAJIBHBIX U UCCIICA0BATCILCKUX YMGHHfI,
HGO6XOI[I/IMHX KakK B HOBCCZ{HCBHOﬁ JKH3HHU, TaK U B HpOCI)eCCHOHaHLHOﬁ ACATCIIBHOCTH,

3HAKOMHT €O crenu(puKOoil HaAydyHOrOo MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIs/1a HA
€MHCTBO MPUPOBI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-
HAY4YHOI rpaMOTHOCTH 00YyYaroIuXcs;

croco6cTByeT (HOPMHPOBAHUIO ILIEHHOCTHOIO OTHOILIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHHe 00Yy4arOIIHUXCS.

JlanHble HampaBiieHUs B OOyYEHHWH XMMHHU OOECIEeYMBAIOTCS CIENU(PUKONU COAepkKaHUs ydeOHOTO
npeaMeTa, KOTOPBIN SBIAETCS TEAArOrMuecKd aganTHPOBAHHBIM OTpPaKeHHEM O0a30BOM HayKu
XMMHUU Ha ONPENIeIEHHOM 3Tare €€ pa3BUTHSL.



Kypc xumMum Ha ypoBHE OCHOBHOrO OOIIEr0o OOpa3oBaHHsI OpPUEHTHPOBAaH HAa OCBOCHHE
06y‘-IaIOH_[I/IMI/ICSI CUCTCMbI TICPBOHAYAIIBHBIX MOHATHUH XUMHUHU, OCHOB HeOpFaHquCKOf/'I XUMHHU U
HCKOTOPBIX OTACIIbHBIX 3HAYUMBIX HOHATUH OpraHH‘-IeCKOfI XUMHHU.

CtpyKTypa coaep KaHus MPOTrPaMMEBI 10 XUMHUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a K
e€¢ um3yuenuto. CojepkaHuE CKJIAAbIBACTCS U3 CHCTEMbl MOHATHUH O XHUMHYECKOM 3JIEMEHTE U
BEIIECTBE U CHUCTEMbl MOHATUA O XUMHYEeCKOH peakiuu. OO0e STU CHCTEMBbl CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIMITY TOCIEI0BATEIBHOIO PAa3BUTHUSl 3HAHUN Ha OCHOBE TEOPETUYECKUX
IIPEJICTaBICHUM Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;
— [lepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— YY€HHUSI O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3H;

— IIPEJICTABJICHUH 00 JICKTPOTMTHYECCKOM IMCCOIMAIIMN BEIIECTB B PACTBOPaX.

TeOpeTI/I‘IeCKI/IC SHAaHUA PACCMATPUBAIOTCA HAa OCHOBC OMIIMPHUYCCKHU IMOJTYYCHHBIX U OCMBICIICHHBIX
q)aKTOB, Pa3BUBAOTCA IMOCICAOBATCIBHO OT OAHOI'O YPOBHA K APYIOMY, BbIIIOJIHSA (bYHKHHH
OOBSCHEHUS H IMPOrHO3NPOBAHUA CBOfICTB, CTPOCHUA U BO3MOXKHOCTEH IMMPAKTHUYCCKOIr0 NpUMCHCHUSA
H MOJYUCHUA N3YyHaCMbIX BCIICCTB.

OcBoeHHe MporpamMMmbl MO XUMHUHU CHOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O XUMHUYECKOM
COCTaBJISIOIIECH HAYyYHOMW KAapTHHBI MHpa B JIOTUKE €€ CHCTEMHOW IPUPOAbI, LEHHOCTHOTO
OTHOUIEHUS K HAyYHOMY 3HAHHWIO U METOAAaM IO3HaHHs B Hayke. M3ydeHrne XMMUU MPOUCXOIUT C
NPUBJICYCHHEM 3HAHUW M3 paHee W3YYCHHBIX YUEOHBIX MpeaAMeToB: «OKpYKaloMUi MHPY,
«buonorus. 5-7 knacce» U «Pu3nka. 7 Kiaccy.

[Tpu U3yuyeHuu XUMHUH MPOUCXOAUT (POPMHpPOBAHHNE 3HAHUI OCHOB XMMHYECKON HayKH Kak o0iactu
COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOW JEATEIIbHOCTH 4YeJIOBE€Ka M KaK OJHOI0 U3
KOMITIOHEHTOB MUPOBOM KYIbTYpHI. 3aaua yueOHOTro MpeAMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI
XUMUYECKUX 3HAHUW — BAXKHEUIINX (DAKTOB, MOHSATHUN, 3aKOHOB U TEOPETUUYECKUX IOJOKEHUH,
JIOCTYITHBIX 0000IIIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, sA3blKka HAyKH, B IPUOOIIEHNN K HAyYHBIM
METOJIaM MO3HAHUS MIPH U3YUYEHUHU BEIIECTB U XUMUYECKHX peakluid, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHMM W HMX TPUMEHEHWH B Yy4eOHO-TIO3HABATENBbHOM W  y4eOHO-
MCCJIEIOBATEbCKOM NIEATETbHOCTH, OCBOCHHH TMPaBWJ O€30MacHOTO OOparieHusi ¢ BEIIECTBAMU B
MMOBCETHEBHOM KHU3HU.

HpI/I HU3YUCHUHU XUMHHU Ha YPOBHC OCHOBHOI'O 06]].[61"0 06pa3OBaHI/I}I BaXXHOC 3HAUYCHHC HpI/IO6pCJ'II/I
TaKHEC 1ICJIN, KaK:

- (bOpMI/IpOBaHI/IC HWHTCIUICKTYAJIbHO pa3BHTOfI JJUYHOCTH, TOTOBOM K CaMOO6pa3OBaHHIO,
COTPYAHUYICCTBY, CAMOCTOATCIIbHOMY HNPUHATUIO peLHeHHﬁ, CIIOCOOHOM aaalTUpPOBATLCA K 6BICTpO
MCHAIOIIHUMCA YCIIOBUSAM KU3HU;



—  HampaBJIEHHOCTh OOyYEHHS Ha CHCTEMaTHYECKOE TNPHOOIICHHE  OOydJarommxcs K
CaMOCTOSITENIFHOW MO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUA, (HOpMUPYIOIIUM
MOTHBAIUIO U PA3BUTUC CIIOCOOHOCTEHN K XUMUU,

— o0ecrneueHne yCaoBHi, CIOCOOCTBYIONMINX MPUOOPETEHHUIO 00YJaOIIMMHUCS OIbITAa Pa3HOOOpa3HOI
JEATEeTbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETECHIIMIA),
MMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB JI€ITEIbHOCTH;

— ¢opmupoBanue o01el (YHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHONW I'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATH W OLCHHUBATH SBJICHUS OKPY)KAIOLIETO MHUPA, HCIONB3Ysl 3HAHHUS U OIIBIT,
[IOJIyYEHHBIE NIPU U3YUYEHUU XUMUH, IPUMEHATH UX NIPU PELLIEHUH IPOOJIEeM B IOBCEAHEBHON KU3HU
Y TPYZAOBOM JI€ATEIbHOCTH;

— ¢opmupoBaHne y oOOydYalOMUXCSI TyMaHUCTUYECKHX OTHOIICHUW, IIOHUMAHUS IICHHOCTH
XUMHUYECKUX 3HAHWW JUISI BBIPAOOTKH SKOJOTHYECKH IIeJIECOO00Pa3HOr0 TOBEIACHUS B OBITY U
TPYZIOBOH JESATEIBHOCTHU B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYXKAIOLIEH TPUPOIHOM Cpeibl;

— pa3BUTHE MOTHMBAaLMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CaMOBOCHHTAaHHUIO Ha
OCHOBE YCBOCHHS 00I[EYEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Ipoduis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00y4YEeHHUSL.

OOmiee uKCIO 4YacoB, OTBEAEHHBIX JUISI H3Y4YEHHMs] XUMUM Ha YpPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHms, cOcTaBiIAeT B 9 Kiacce — 68 yacoB (2 yaca B HEJEIIO).

INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHM Ha YpPOBHE OCHOBHOTO 0OOIero oOpa3oBaHUS COCTaBJI€HA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHsI OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpa3zoBanus, mnpenactaBieHHbIx B @PI'OC OOO, a Takke Ha ocHoBe (enepanbHOil paboueit
IPOrpaMMbl BOCIIMTAHUSA M C YU4ETOM KOHIEMIMM MpenofaBaHus yueOHOIro mpeamera «XHUMHUs» B
oOpasoBartenbHbIX opranu3anusx Poccutickoit denepamum.

[Iporpamma 1o XxumMuu Ja€T MPECTABICHUE O LETAX, OOIIEH CTpaTeruu 00y4YeHUs, BOCIIUTAHUS U
pa3BUTHsS OOy4arOIMXCsS CpeACTBaMU y4eOHOro TpeaMeTa, YCTaHABJIMBAET 00s3aTeNIbHOE
IPEeIMETHOE COJIEpKaHUe, IPETyCMAaTPUBAET paclpeesieHue ero Mo KiaccaM U CTPYKTypUpOBaHUE
0o pa3fenaM M TeMaM MporpaMMbl MO XHMHH, OINpPEAENSeT KOJIMYECTBEHHbIE M KaYECTBEHHBIE
XapaKTEPUCTUKU COJIEpKaHUsS, PEKOMEHIYEMYIO TOCIEI0BATENbHOCTh U3YUEHUSI XUMHUHU C YUYETOM
MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKHM Y4eOHOTO TPOIecca, BO3PACTHBIX
0coOeHHOCTEH 00yyaroluXcs, OnpeneseT BO3MOKHOCTH MpeAMeTa ISl peau3alinun TpeboBaHui K
pe3yJibTaTaM OCBOCHMsS OCHOBHOM 00pa3zoBaTelbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaTaM OOy4YeHUS XUMHUHU HA YPOBHE Ieled M3ydeHus
IpeIMeTa 1 OCHOBHBIX BHIOB yUe€OHO-TIO3HABATEIIbHOM 1€ATEIbHOCTH 00yYaIOUIerocs 0 OCBOCHHUIO
y4eOHOTO CO/IepP KAHMUS.



3HaHME XHUMHU CIY>KUT OCHOBOM 17 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOLIETOoCs, €ro
MPEJICTABICHU O MaTepUaIbHOM E€IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIC XHUMHEH
NPECTaBICHUS O B3aUMOIIPEBPAILECHUSAX PHEPTUU U 00 SBOJIIOLMHU BEUIECTB B MPHUPOJE, O MYTAX
peiieHuss TI00ANbHBIX MPOOJIEM  YCTOMYMBOIO  pa3BUTHsSI  YEJIOBEYECTBA —  CHIPbEBOM,
SHEPreTUYeCKOM, MUILEBOI U SKOJIOrHYECKOl 0€30MacHOCTH, IPOOIIeM 3JpaBOOXPAHEHHUSL.

I/I3yquI/Ie XUMUHU:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH JUIsI caMOpa3BUTHS W (OPMUPOBAHHS KYIbTYPHI
JUYHOCTH, € 00IIel U (yHKITMOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (bOpMI/IpOBaHI/Ie MBIINIJICHUSA U TBOPUYCCKHUX CIIOCOOHOCTEMH 06y‘laIOHII/IXC$I, HaBBIKOB
HX CaMOCTOSTEILHOMN y‘IGGHOfI ACATCIIbHOCTU, SKCIICPUMCHTAJIbHBIX U UCCIICAOBATCIILCKUX YMGHHfI,
H€06XOI[I/IMI)IX KakK B HOBCGILHCBHOﬁ KH3HH, TaK U B HpO(l)GCCHOHaHLHOﬁ ACATCIIBHOCTH,

3HAaKOMUT CO CHCHPI(bPIKOfI HAay4YHOI'0 MBIINUICHUWA, 3aKJIaJAbIBACT OCHOBBI LICJIOCTHOI'O B3IJIdAa Ha
CAUHCTBO IMPUPOJALI U YCIIOBCKA, ABJIACTCA OTBETCTBCHHBIM 3TAIlOM B q)OpMI/IpOBaHI/II/I C€CTCCTBCHHO-
Haquoﬁ I'PaMOTHOCTH 06yqafoumxc;1;

CHOCOOCTBYeT (OPMHUPOBAHHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOIMYECKOE 00pa3oBaHHe 00Yy4arOIIUXCS.

JlaHHble HampaBiieHUsI B OOy4eHMH XUMHUHM OOecreuuBaroTcs creunukoil coaepxanus ydeOHOTro
npeaMeTa, KOTOPBIM SBISETCS NEAarornyeckd aJalnTHPOBAaHHBIM OTpaKEHHEM 0a30BOM Hayku
XUMHH Ha ONPEeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero o00pa30BaHUS OpPUEHTHPOBAH HAa OCBOCHHE
00yJaronMMuCs CUCTEMbl TIEPBOHAYAIBHBIX TMOHATUA XUMHHU, OCHOB HEOPTraHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MTOHATUH OPTaHUYECKOU XUMUHU.

CtpykTypa coiepkKaHusi MPOrpaMMbl IO XUMHUH c(POPMUpPOBaHA HA OCHOBE CHCTEMHOTO MOAXO0Ja K
e€ m3yuenuto. CojepKaHuE€ CKJIAJBIBACTCS U3 CHCTEMBl TOHATHH O XHUMHYECKOM DJIEMEHTE U
BEIIECTBE U CHUCTEMBbl TOHSITUA O XUMHUYeCKOoW peakiuu. O0e O5TU CHCTEMBI CTPYKTYPHO

OpraHU30BaHbl MO MPHUHIUIY IOCIEAOBATEIBHOIO PAa3BUTHUSI 3HAHUNW HAa OCHOBE TEOPETUUYECKUX
MPEJICTaBICHUI Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJIAPHOI'O YUCHUSA KaK OCHOBBI BCET'0 CCTCCTBO3HAHU A,
- HCpI/IO,Z[I/I‘-ICCKOFO 3aKOHa I[ n. MeHneJIeeBa KaK OCHOBHOI'O 3aKOHa XUMMH,
— YUCHHUA O CTPOCHUHU aTOMa U XHUMHYIECKOM CBs3U,

- Hpe,Z[CTaBJ'IeHI/Iﬁ 00 BHCKTPOJIHTH‘{GCKOf/'I Aucconanvu BEUICCTB B paCTBOpPaAX.



TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU TOJIYYEHHBIX U OCMBICIICHHBIX
(daKkTOB, pPa3BHBAIOTCS TOCIEIOBATEILHO OT OJHOTO YPOBHSA K JAPYrOMY, BBINOJHSAS (YHKUIUU
00BsICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEN MTPAKTUUYECKOIO IPUMEHEHUS
U NIOJIy4ECHHS U3Y4aeMbIX BELICCTB.

OcBoeHue mporpamMmbl MO0 XUMHU CHOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJISIOIICH HAy4YHOM KApTHHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIbl, II€HHOCTHOIO
OTHONICHUS K HAyYHOMY 3HAHMIO M METOJaM IMO3HaHMsS B Hayke. M3yueHne XuMuU MPOUCXOJIUT C
NpUBJICUCHHEM 3HAaHUW M3 paHee HU3YUYEHHBIX Y4YeOHBIX mpeameToB: «OKpYKalOUMid MHP,
«bnonorus. 57 xknacce» n «du3mka. 7 Kiaccy.

[Tpy n3ydyeHun XUMUM NPOUCXOAUT (POPMUPOBAHHME 3HAHUN OCHOB XMMHUYECKOHM HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUYECKOM [JEATEIbHOCTH 4YEJIIOBEKa M Kak OJHOr0 U3
KOMIIOHEHTOB MUPOBOH KYJbTYphl. 3aaya yueOHOro peaMera COCTOUT B (POPMUPOBAHUM CUCTEMBI
XUMHUYECKHX 3HAaHUM — BaKHEHIINX (aKTOB, MOHATHUI, 3aKOHOB M TEOPETUYECKUX IOJIOXKEHUH,
JOCTYIHBIX 0000IEHNI MUPOBO33PEHUYECKOTI0 XapaKTepa, A3bIKa HAYKH, B IPUOOIIEHUH K HAyUYHbIM
METO/IaM MMO3HAHMS MPH U3YYCHUH BEUIECTB U XUMHUYECKUX PEAKIHid, B JOPMHUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHMH M WX MNPUMEHEHHMH B Y4eOHO-TIO3HABATEIBHOW U  y4eOHO-
UCCIIEI0BATEIbCKON JEATENbHOCTH, OCBOCHUH IpaBUJ 0€30MacHOro oOpalleHHs C BELIECTBAMU B
IIOBCEIHEBHOM JKU3HH.

[Ipy M3ydeHNN XUMHUHM Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUsl BaKHOE 3HAUEHHE MPHOOpENH
TaKue LeJH, KaK:

— (QopMuUpOBaHHWE WHTEUICKTYaIbHO pAa3BUTOH JMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY NMPUHATHIO PEIICHHUM, CIIOCOOHOM alaiTUPOBATHCA K OBICTPO
MEHSIOIIMMCS YCIOBUSM JKU3HH;

— HamnpaBJICHHOCTh OOy4YyeHHS Ha  CUCTEeMaTH4yecKoe MpuoOIieHne oOydarouuxcs K
CaMOCTOSITENIbHOM MO3HABaTENbHOM JEsTeNbHOCTH, HaYYHbIM METOJIaM IO03HaHus, (pOpMHUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— obecreueHne yCIOBH, CIOCOOCTBYIOMIMX MPHUOOPETEHNIO 00yUaIOIIUMHICS OTbITa Pa3HOOOpa3HON
JACATCIIbHOCTH, IIO3HAHUI MW CaMOIIO3HAHHs, KIIOYCBBLIX HABBIKOB (KJ'IIO‘-I@BI)IX KOMHCTGHHHI;'I),
UMEIOIINX YHUBEpPCATbHOE 3HAYCHHE JIsl pA3TUYHBIX BUIOB JI€ATEIHHOCTH;

— (opmupoBanue oOmiel (HyHKIIHMOHATBFHON M €CTECTBEHHO-HAYYHON T'PAMOTHOCTH, B TOM YHCIIE
YyMEHUW OOBSICHATH W OILICHWBATh SIBIICHUS OKPYKAIOIIETO MHUpA, HMCIOJB3Yysd 3HAHUS U OIIbIT,
MOJTYYCHHBIC TIPU U3YYCHUH XUMHH, IPUMEHSITh UX TIPU PEIICHUH MPOOJIEM B MTOBCETHEBHON KU3HU
U TPYZOBOM JI€ATENbHOCTH;

— (¢opmupoBaHue y oOOyyarOIIUXCsl TyYMaHUCTUYECKHX OTHOIICHUN, TOHUMAHUS IIEHHOCTH
XUMHUYECKMX 3HAHUW JUIsI BBIPAOOTKM SKOJOTHYECKH IIeJIeCO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM AEATEIBLHOCTHU B LENAX COXPAHEHUS CBOETO 370POBbsI U OKPYXKalOIIeH MPUPOAHOMN CPEbl;



— pa3BUTHE MOTHUBALMU K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIMTAaHUIO Ha
OCHOBE YCBOCHHMS OOIIEYETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaNpaBJICHHOCTH JaIbHEHIIEr0 O0yYCHHUS.

OO01mee dYMCIO YacoB, OTBEASHHBIX JUIS HM3YYCHHs XUMHH Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanus, coctarisier 136 wacoB: B 8 kiacce — 68 gacoB (2 yaca B Hemeno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA
9 KVIACC
BewecTBo M XMMHYeCKas peaKklus

ITepuognueckuii 3akoH. Ilepumonmyeckas cuctema xmmuyeckux snemeHTtoB [[. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX IJIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, KalMs, KAJIBLMS M HMX COCAVMHEHUH B COOTBETCTBUHM C IIOJOKEHHEM DJIEMEHTOB B
Ilepnonnueckol cucTeMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BellecTBa: BHUJIbI XUMUYECKOW CBA3M. THUIIBI KPUCTANIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBS3H.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKJIATYpa HCOPraHUYCCKHUX BCIICCTB. XHUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIMXCA K PAa3IMYHBIM KJIaCCaM HCOPTraHUYCCKUX COGHHHGHHﬁ, ITCHCTUYCCKasA CBA3b
HCOPTraHNYCCKUX BCIICCTB.

Knaccugpukanus XUMHUECKHMX peakUMd MO pa3duyHbIM INpU3HAaKaM ([0 YHCIy U COCTaBYy
YYaCTBYIOIIMX B PEaKIMH BEILIECTB, [0 TEIJIOBOMY 3D (PEKTy, 0 U3MEHEHUIO CTENEHEN OKUCICHUS
XUMHUUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, 110 YYaCTHIO KaTanu3aTopa). JK30- U SHA0TEPMUYECKUE
peaxkuuy, TepPMOXUMUYECKHE YPaBHEHU.

[TonsiTve 0 ckopocTu XUMHUYECKOH peakiuu. [lonsaTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [IoHsATHE O TOMOIEHHBIX M I'e€TEpOreHHbIX peakuusax. Ilonsrue o xaramuse. Ilonsatue o
XUMHUYECKOM paBHOBecUU. DaKTOPBHI, BIMAIOIUE HA CKOPOCTh XUMUYECKOW PEaKLMK U IOJIOKEHUE
XUMHYECKOIO PAaBHOBECHS.

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxkiuuu, AIEKTPOHHBIN OamaHc OKUCITUTENBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlIeHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

TCOpI/IH SHCKTpOHHTHQCCKOﬁ JUCCOoMaIu. 9HCKTpOJ'II/ITBI W HCIJICKTPOJIUTEI. KaTI/IOHBI, AHHUOHBI.
MexaHu3M JIHCCOIMAIIMM  BEIIECTB C pa3IndYHbIMHU  BUAAMH XAMUYECKOH CBs3u. CTelcHb
JUCCOIINAallH. CunbHbBIE U cIa0bIe SJICKTPOJINTEI.



Peakiun woHHOTO OOMEHa. YCIOBHS TPOTEKAHHS pEaKIUii HWOHHOTO OOMEHa, IIOJIHBIE H
COKpalLlEHHBIE MOHHBbIE ypaBHEHHUs peakuuil. CBONCTBA KHCIIOT, OCHOBAaHUH M COJIEH B CBETE
MPEJICTABICHHUA 00 AICKTPOIMTUYECKON Arcconuanmn. KadecTBeHHbIE peakiuu Ha oHbL. [loHsaTHE
0 TUJPOJIU3E CONEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJCISMH KPHCTALUTMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB M
HeMeTauioB (rpadura u anmmasza), CIIOKHBIX BEIIECTB (XJIOpUIA HATpUs), HCCIICIOBAHHE
3aBUCHMOCTH  CKOPOCTH XHMHUYECKOW peaklud OT BO3ACUCTBHUS Pa3IUYHBIX  (PAKTOPOB,
UCCIICIOBAaHHE DJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIecca JUCCOLUAIMM KHUCIIOT,
miejoYeid M coiieil (BO3MOKHO HCIIOJIb30BAaHHME BHUCO MATEPHAJIOB), IPOBEICHHE OIBITOB,
WUTIOCTPUPYIONINX TPH3HAKKA MPOTEKAaHUs PEaKIuii MOHHOTO oOMeHa (oOpa3oBaHHE OCaJKa,
BBIZICJICHHE Ta3a, OOpa30BaHMUE BOJbI), OIBITOB, WUITIOCTPUPYIOIIUX TMPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIILHBIX pEaKIMi (TOPEHHE, PEaKIMHU Pa3JIOXKCHHS, COCIMHCHHS), PAaCcCllO3HABAHUE
HEOPraHMYECKUX BEIIECTB C TOMOIIbI0 KAaYeCTBEHHBIX pEaKIUil HAa HOHBI, pPEUICHUE
SKCIICPUMCHTAJIbHBIX 3aJa4.

HemeTanabl 1 UX cOeTUHEHUS

OOmass xapakTepucTHkKa rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENECHU
okucnenus. CTpoeHue W (PU3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTCHOB. XHMHYECKHE
CBOMCTBa Ha mpuMepe XJopa (B3aMMOJCHCTBHE C MeETaUlaMH, HEMETaJUlaMH, IEJI0YaMu).
XnopoBomopoa. ConsiHas KHCIOTa, XMMHYECKHE CBOWCTBA, MOJy4YeHHUE, NMpHMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOpOJIa HAa OPraHM3M 4YeJIOBeKa. BakHeWmme XJIOopHasl M UX HAXOXKICHHE B
pUpOJIE.

OO6mas xapaktepuctuka meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CTpoeHne u (QpU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHbsle MOAM(UKALMK KHUCIOpoJa U cepbl. XHUMHUYECKHe cBoicTBa cepbl. CepoBOAOpO/,
CTpoeHue, (pu3nuecKkue U XUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak MpPECTaBUTENN KHUCIOTHBIX
okcuoB. CepHas KHUCIIOTa, (U3MYECKHE M XUMHUYECKHE CBOWCTBa (0OOIIME KaK Ipe/CTaBUTEINS
KJlacca KUCIIOT U crienuduueckue). XUMUYECKHE PeaKkiliuy, JIekKAIMe B OCHOBE MPOMBIIIICHHOTO
crioco0a mosyyeHust cepHOi KucioTsl. [IpuMeHeHue cepHoW KucioTbl. Coill CEpHOM KHCIOTHI,
KadeCTBEHHasl peakuus Ha cyiabdaT-uoH. HaxoxneHue ceppl M €€ COEAMHEHHH B MpHUPOJE.
XUMHYECKOE 3arps3HEHHE OKpYKAIOMIed Cpeapl COCTUHEHUSMH Ccepbl (KHUCIOTHBIE JIOXKIH,
3arpsi3HEHHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 TPEI0TBPAIICHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHMs aTOMOB, XapaKTEpHBIE
CTENeHH OKUCIEHHs. A30T, paclpoCTpaHEHHE B MpHUpoAe, GU3NUecKue U XMMHYECKHEe CBOMICTBaA.
KpyroBopot azora B mpupoae. AMMHAaK, ero (Gpu3ndeckre U XMMHYECKHEe CBOWCTBA, MOJIyY€HUE U
npuMeHenne. Coau aMMOHHUS, HX (U3MYEeCKHMe W XUMHUYECKHE CBOMCTBA, INPHUMEHEHHE.
KavecTBeHHass peakiuss Ha MOHBI aMMOHMA. A30THas KHUCIOTa, €€ TOdydyeHue, (U3UYecKue M
XUMHYECKHE CBoiicTBa (oOmiMe Kak TMpeAcTaBUTeNsl Kiacca KHUCIOT M CHelu(pUYecKHe).
Hcnonp30BaHrEe HUTPATOB U COJIE aMMOHMSI B KaueCTBE MUHEPAJbHBIX yl10OpeHui. XuMuieckoe



3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSAMHEHUSIMH a30Ta (KHCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/AyXa,
nouBkEl U BogoéMOB). Dochop, anmnmorponnbie Moaudukanuu Gochopa, GuznuecKkrue U XUMHUIECKUE
cBoiictBa. Okcun docdopa (V) u dochopras kuciora, GuU3NUEeCKHe U XUMHUYECKHUE CBOWMCTBA,
nonydenue. Mcnonbs3zoBanue pocdaToB B KauecTBE MUHEPAIBLHBIX YI0OPCHHIA.

Oo6mas xapaktepuctuka 35eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTENEHH OKHUCIICHUA. YTJIEpOJ, aNIOTPONHbIe MOAM(PHUKAIUU, PACIPOCTPAHEHHE B MPUPOE,
buznueckue U XxuMuyeckue cpoicTBa. Ancop6buus. Kpyrosopor yriepona B mpuponae. OKCHabI
yriaepojaa, ux (pu3uvecKkre u XUMUYECKUE CBOMCTBA, ACHCTBUE HA JKUBBIE OPTaHU3MBI, IOTYICHHUE H
NPUMEHEHHUE. DKOJIOTUYECKUE TMpOoOIeMbl, CBs3aHHBIE ¢ okcuaoMm yriaepoaa (IV), rumoresa
I00aNbHOTO MOTEIUICHUS! KJIMMaTra, MapHUKOBBIA >P¢eKkT. YroiapbHas KHCIOTa U €€ COJH, UX
dbusznyeckue M XMMHUYECKHE CBOMCTBA, MMOJIyueHHWE U TIpuMeHeHue. KayecTBeHHass peakiusi Ha
KapOoHaT-uoHKI. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEIHCKOM
XO3SIICTBE.

[lepBoHauanbHBIC TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHAX yriepoaa (MeTaH,
9TaH, OSTWICH, AaleTWIEH, STaHOJ], TJHUIEpUH, YKCyCHas Kuciora). [IpupoaHble HCTOUYHUKH
YIII€BOAOPOAOB (YToJib, IPUPOAHBINA ra3, HeTh), TPOAYKTH X NepepadoTku (OeH3WH), UX POJIb B
ObITy M mpoMbIIUIeHHOCTH. [loHATHE O OMOJOrMYecKHW BaKHBIX BEIIECTBAX: JKUpaX, OenKax,
yIJIeBOJAaX — M HMX POJM B KM3HM 4YeJOBeKa. MaTepHaibHOE €IMHCTBO OPraHMYECKHX |
HEOPTraHNYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usndyeckue M XMMHUECKHE CBOICTBA, MOdydyeHHe U npumMeHeHue. CoequHEHUs
KpeMmHus1 B npupozae. OOuue npencrasieHus o0 oxcuje kpemHus (IV) m xpemMHueBoi Kuciore.
CI/IJII/IKaTI)I, HUX HUCIIOJIb30BaHHEC B 6I)ITy, B TIPOMBIIIIICHHOCTH. Baxneimune CTPOUTCIIBHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, LEeMEeHT, OeToH, xene300eToH. IIpobiembr Oe3omacHOro
UCIIOJIb30BAaHUS CTPOUTENbHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMeHnm:

u3yyeHHe OoOpa3ll0oB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIAHOM KHUCIIOTBHI, IPOBEJICHHE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI M HAONIOJICHHE MPHU3HAKOB WX TPOTEKAaHUS, OIBITHI,
oTpakaromue (pu3muecKkue M XHMHUYECKHE CBOMCTBAa TAJIOTEHOB M WX COCTUHEHHH (BO3MOXKHO
UCMOJIb30BaHUE BHUAEOMATEPUAIOB), O3HAKOMJIEHHME C o00pa3lamMu XJOPHJIOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu ceppl U €€ COeIMHEHHSIMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB),  HAOJIOJEHWE  mpolecca  OOyriIMBaHUA  caxapa MOJ  JIEWCTBHEM
KOHIEHTPUPOBAHHON CEpPHOM KHCIIOTHI, M3YYEHHE XUMHUYECKHUX CBOWMCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TPOBEJCHHE KAaYeCTBEHHON peakiuu Ha cynb(dar-uoH M HAONIOJCHHWE NpU3HAKa e
NPOTEKaHMs, O3HAKOMJIEHHE C (HU3MUECKUMH CBOMcTBaMH a3oTa, ¢ocopa U HUX COeIMHEHUH
(BO3MOKHO HCIIOJIb30BaHHE BHJICOMATepHANIOB), oOpa3laMHu a30THBIX U (POCHOPHBIX YHAOOpEHMIA,
NoJTy4YeHre, COOMpaHue, paclio3HaBaHWe U U3ydeHHe CBOMCTB aMMHUaKa, IIPOBE/ICHIE KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHS 1 (GochaT-HOH ¥ U3ydeHHE TPU3HAKOB MX MPOTEKaHHs, B3aNMOICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeAbI0 (BO3MOXXHO HCIOJIb30BAHUE BHJICOMATEPHAIIOB),
U3ydeHHe MoJeNiell KpUCTAJUIMYECKUX peIIEToK anMasa, rpadura, (ynaepeHa, 03HaKOMIIEHHE C
IPOIIECCOM  AICOPOIMHM  PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIIIEM H  YCTPOHCTBOM



IPOTHBOIa3a, MOJy4YeHHE, COOMpaHMe, PACIO3HABAHWE M HM3Y4YEHHE CBOWMCTB YIJIEKHCIOIO TIasa,
NpOBE/ICHUE KAaYeCTBEHHBIX PEAaKUUi Ha KapOOHAT M CHUJIMKAT-WUOHBI M W3YyYEHHE NPU3HAKOB UX
IPOTEKAaHUs, O3HAKOMJIEHWE C NPOAYKIMEW CHJIMKaTHOM IPOMBIIUIEHHOCTH, pELICHHUE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelnre HeMeTaJlulbl U UX COCIUHEHUS».

MeTajibl M HX COeIUMHEHUS

OOmast xapakTepUCTHKa XUMHMUYECKHX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX IOJIOKEHHS B
Ilepuonnueckoir cucreMe xuMuuyeckux aieMeHTOoB J[. M. MenneneeBa UM CTpPOEHHsI aTOMOB.
Crpoenne MetauioB. Meraundeckas CBA3b M METAUIMYECKAs KPUCTAUIMYECKas pPEHIETKA.
DNEKTPOXUMHUYECKUN psif] HANPSKEHUN MeTaiuioB. GU3HUYecKrue U XMMUYECKHAE CBOMCTBA METAIIIOB.
OO0ume crnocoObl MosyyeHus MerawioB. [IoHATHE O KOPpPO3MM METaJUIOB, OCHOBHBIE CIIOCOOBI
3aUThl UX OT Koppo3uu. CIuiaBbl (CTallb, YyTyH, AIOPATIOMUHUM, OpOH3a) M HUX NPHUMEHEHHE B
OBITY U IPOMBIIIJIEHHOCTH.

[Ilenouynsle MeTauibl: nonoxeHue B llepmonnueckoil cucreme xumuueckux saemeHTtoB JI. .
MeneneeBa, CTpOCHUE UX aTOMOB, HAXO0XKACHUE B Ipupoae. PU3NdecKue U XMMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIIbI U THAPOKCHUIBI HATpUs U Kanud. [IpuMeHeHne menouHbix
METAJIJIOB U UX COEANHEHUH.

[[{eroyHO3eMENbHBIE METAUIBI MArHUW M Kanblui: nosioxkeHue B Ilepmoanueckoit cucreme
xuMmudeckux sneMmeHToB JI. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAXOXKJICHUE B MPUPOJE.
®usnyeckue U XUMHUYECKHME CBOMCTBA MAarHus M Kainplus. BakHelnne COEIMHEHUS KaJbLUA
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHMUSL.

Amomunuii: nonoxxenue B [lepuonnueckoil cucrteme xumuueckux snemeHToB [[. M. Menneneesa,
CTPOEHUE aTOMa, HaxXOXJAeHHe B npupone. Pu3MyecKue U XUMUYECKUE CBOWCTBA AJTIOMHUHUS.
AMpoTepHbIe CBONCTBA OKCH/IA U THUIPOKCHIA ATFOMUHHUSL.

Kenezo: nonoxenune B Ilepuoamueckoil cucrteme xumuueckux sneMeHToB [[. WM. Menpaeneesa,
CTPOEHHE aToMa, HaxoXKJeHue B npupoje. dusnueckne 1 XUMUUECKHE CBOWCTBA kene3a. OKCUIIbI,
ruapokcuabl ¥ conu xenesa (I1I) u xxenesza (I11), ux cocras, cBoiicTBa U MosydeHue.

Xumuueckuii IKCnepumenm:

O03HAKOMJIGHHE C O0pa3llaMd METAJJIOB M CIUIaBOB, UX (U3HMYECKUMH CBOMCTBAMHU, H3y4YeHUE
pe3yNbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), OCOOCHHOCTEM
B3aUMOJICMCTBUSL OKCHMJAa KalblUsi W HAaTpus C BOJAOM  (BO3MOXKHO  MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAHNE CBOMCTB XECTKOM BOJBI, ITPOIIECCa TOPEHHMS JKelie3a B KUCIOPOIe
(BO3MOXHO HCTIOJB30BaHUE BUIEOMATEPHUATIOB), IPHU3HAKOB MIPOTEKAHMS KAaUeCTBEHHBIX PEAKIIUi HA
WOHBI: MarHusl, KaJbIlHs, alFOMUHUS, ITMHKa, *Kene3a (I1) u xenesza (I1I), menu (I1), Habmonenne u
ONHMCaHUE MPOLIECCOB OKpANIMBAaHUS IUJIAMEHU HWOHAMHU HATpHs, Kajdus U KaJlbLHs (BO3MOXXHO
MCIIOJIb30BaHNE BUICOMATEPHAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHIA AIFOMUHUS U
TUAPOKCHIA IIMHKA, PEIICHHE SKCIMEePUMEHTAIBHBIX 3a/1ad Mo TemMe «BakHelme MeTauibl U UX
COETUHEHUS.



XuMHus 4 OKpYsKaIIas cpeaa

BCH_IGCTBa H MaTepualibl B HOBCGHHeBHOﬁ JKM3HH YeJIoBeKa. be3omacHoe ncnoabp30BaHue B€IICCTB U
XUMHNYCCKUX peaKuHﬁ B 6I)ITy. HCpBaSI IIOMOIIB TP XUMHUYCCKUX 0XKOraX U OTPABJICHUAX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl (MpeebHas T0MycTUMasi KOHIIEHTpalMs BEIIECTB,
nanee — [1/1K). Posib XuMuu B pelieHuH SKOJIOTHIECKUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:
n3ydeHue o0pasIoB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, IIOJUMEPHBIC MATEPUAIBI).
Mescnpeomemnuie ceasu

PeaJ'II/IBaI_II/IH MCXKITPCAMCTHBIX CBsI3eH IIpu HU3y4CHUU XHUMUHU B 9 xiacce OCYHICCTBJISACTCA YCPE3
HCIIOJB30BaHUEC KakK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk H HOHSITI/II\/JI, SIBITFOIINUX CSA
CUCTCMHBIMH JJI OTACIIBHBIX NPEAMETOB €CTCCTBCHHO-HAYUYHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyIHBIA (aKT, THIIOTE3a, 3aKOH, TCOPHsI, aHAIIN3, CHHTE3,
KJIaCCU(UKALUsS, TEPUOJIUIHOCTh, HAOIIOJCHUE, SKCIICPUMEHT, MOJCIHPOBAHUE, H3MEpPEHUE,
MO/ICIIb, SIBJICHHUE, TAPHUKOBBIN 3(()EKT, TEXHOIOTHS, MaTECPHAIIbI.

®dusuka: MaTepusi, aTOM, JIEKTPOH, NIPOTOH, HEUTPOH, MOH, HYKJIMJ, U30TOIbI, PaAMOAKTUBHOCTD,
MOJIEKYJ1a, AJIEKTPUYECKUH 3apsijl, TMPOBOJHHUKH, TOIYIPOBOJHHUKH, TUAICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Telo, O0BEM, arperaTHoe COCTOSHUE BEILeCTBA, TIa3, pPAaCTBOP, PAaCTBOPUMOCTb,
KpHUCTaJNIN4ecKasi peméTka, CIiaBbl, (GU3nuecKue BEIWYMHBI, €IUHHUIIBI U3MEPEHUs,, KOCMUYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus:  ¢otocunres, apixaHue, Ouocdepa, HSKOCHUCTEMAa, MHUHEpaJbHbIE YHOOpeHHs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJIbI, IMOJE3HbIE HCKOMAEMBIE,
TOIIJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS IPOTPAMMbI OCHOBHOTO 00IIIer0 00pa3oBaHus JOCTHTAIOTCS B X0/I¢ O0YYCHUSI XUMHUU B €IUHCTBE y4EOHOM
U BOCHUTATEIBHON JIESATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMH COIIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMHU
OCHHOCTAMU, NPUHATBIMH B OGH_IGCTBG InpaBuJIaMMi U HOPpMaMH IMOBCIACHUSA U CHOCO6CTByIOT mnmponeccaMm CaMoOIlO3HaHUA, CAMOPAa3BUTHUA U
COIMATM3AIMN 00YyJaroIUXCsl.

JImgyHOCTHBIE PE3YyIbTAaThl OTpaXXar0T IOTOBHOCTH 06yqa101111/1xcs[ PYKOBOACTBOBATLCHA CHCTEMOM ITO3UTHBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
pacIupCHHUE OIbITa ACATCIIBHOCTU HA eé OCHOBC, B TOM YHUCJIC B HaCTH.

1) naTPpHOTHYECKOT0 BOCTIUTAHUS:

ONCHHOCTHOI'O OTHOLICHUA K OTCYCCTBCHHOMY KYJIBTYPHOMY, UCTOPHUYCCKOMY M HAYYHOMY HACJICAWIO, IMOHMMAHUSA 3HAUCHUA XHUMHYCCKOM
HAayKH B XKU3HU COBPEMCHHOI'O O6H.[CCTB3, CIIOCOOHOCTH BJIaACTh I[OCTOBGpHOfI I/IH(l)OpMaLIHeﬁ O MEPCAOBBIX HNOCTHIXCHUAX U OTKPBITHUAX
MHpOBOfI U OT€YECTBEHHOM XUMHH, 3aUHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOfICTBC MHpa U O6H_ICCTB8.;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MIPEACTABJICHUS O COIMAIbHBIX HOpPMax M MpaBWjaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTU B
OOLIECTBEHHO IOJIE3HON, yUeOHOMCCIIEN0BaTENbCKOM, TBOPUECKON U APYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM
JESTENIbHOCTH TP BBHITIOTHEHUH Y4eOHBIX, MO3HABATENBHBIX 33/1a4, BHIMOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHIH YI€OHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHHMMAHHUIO U B3aUMOIIOMOIIM B IMPOLIECCE ITOW y4yeOHOW NeATeTbHOCTH, TOTOBHOCTH OIEHHUBATh CBOE MOBEACHHE U
MOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TIOCTEACTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:



MHUPOBO33PEHUYECKHE MPEJCTABICHHUS O BEILECTBE M XUMHUYECKOW peaKIMH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKU U
COCTABJISAIOLINE OCHOBY JJISi NMOHMMAHUS CYITHOCTH HAyYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA
IIPUPO/IbI, B3aUMOCBSI35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B I03HAHUU 3TUX 3aKOHOMEPHOCTEH;

NI03HABATEJIbHBIC MOTHBBI, HAIIPABIICHHBIE HA MOJyYCHHE HOBBIX 3HAHHIA 110 XUMHUH, HEOOXOAUMBIE JUIs 00BSICHEHNS HAOIIOAaEMBIX TIPOIIECCOB
U SIBJICHUH, TIO3HABATENbHON, MHPOPMAITMOHHONW U YUTATENLCKOM KYJIbTYpPbI, B TOM YMCII€ HABBIKOB CAMOCTOSATEIBHON pabOThl ¢ y4yeOHBIMU
TEKCTaMH, CIIPaBOYHOM JINTEPATypOil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(OPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K 00y4YEHHUIO U MO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, IPOEKTHOM U UCCIIEN0BATEILCKON
NeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS O0y4YeHHS B AaJbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBb:

OCO3HaHME LEHHOCTH >HU3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3[0pPOBbIO, YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >XM3HM, OCO3HAHME
HOCJEACTBUM M HENpHUATHE BPEIHBIX MPUBBIYEK (YIOTPEOJIEHMs aJKOToJis, HApKOTHKOB, KYpEeHHs), HEOOXOIUMOCTH COOJIIOJCHMS MpaBUIl
0€30MacHOCTH NPHU OOPALLEHUHN C XUMUYECKMMHU BELIECTBAMU B ObITY U pealbHOMN KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpPEC K MPaKTUYECKOMY M3y4YeHHIO Mpodeccuil U TpyJa pa3InyHOro pojia, YBaKEHUE K TPYAY M pe3ylbTaraM TPYAOBOH JAEATEIbHOCTH, B
TOM YHCJIE€ HAa OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUN MO XUMHUHU, OCO3HAHHBIM BBHIOOP HMHJAMBHUIYAJbHOM TPAEKTOPUHU MPOAOKEHUS
o0pa3oBaHus C Y4YETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XHMMHUH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHEeIIHOH
npo¢eCcCHOHATIBLHOM 1eATENTbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHUH, FTOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHATIBHON Cpeie;

6) IK0JIOrH4€eCKOT0 BOCIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIIICHUE K MPHUPOJE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TIOHUMAaHUE IICHHOCTH
3I0pOBOTO M 0€30IMacCHOTO 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (DM3UYECKOMY M TICHXUYECKOMY 3/I0POBbIO, OCO3HAHUE
[IEHHOCTH COOIIOIEHUS TTpaBIII 0€30MaCHOTO TIOBEEHUS MIPH padoTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOXKAIOIIUX 3I0POBBIO U YKHU3HU
JIIOAEH;



CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOTy4aeMble IIPU U3YyYEHUU XUMUH, Ul PELICHMs 3aJad, CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOIHON cpenoi,
JUIS TIOBBILICHUS YPOBHS SKOJIOTHYECKOW KyIbTYpPBHI, OCO3HAHMS TIII00ATBHOIO XapakTepa SKOJIOTMYECKUX MPOoOJeM M MyTed HX peleHHS
IIOCPEICTBOM METOJOB XMMHH, JKOJIOTMYECKOTO MBILIUICHUS, YMEHUsS PYKOBOJCTBOBATHCS MM B II03HABATEIbHOM, KOMMYHHUKAaTUBHOM H
COLIMAJILHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMETHBIX Pe3y/IbTaTOB BBIACIAIOT 3HAYMMBbIE A1 (POPMUPOBAHMS MUPOBO33pEHHsI OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs,
NPUHINI, TUIIOTE3a, (aKT, CUCTEMA, POLIECC, SKCIIEPUMEHT U APYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax
¥ T03BOJISIIOT Ha OCHOBE 3HAHUH W3 ATUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O HEJIOCTHON HAYYHOH KapTHHE MHpA, U YHHBEpPCAIbHBIC
yueOHble JelcTBUS (IIO3HABaTeIbHbIE, KOMMYHHKATHBHBIE, PEryJIATHBHBIE), KOTOpble obOecrnednBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON JeATEIbHOCTH.

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCcTBUA
ba3oBble JJornveckue aelcTBUSA:

YMCHUA UCIOJIB30BATh l'[pI/IéMLI JIOTUYCCKOr0 MBINUJICHUSA IMPU OCBOCHHUU 3HAHUU: PacKpbIBATbL CMBICIT XHUMHUYCCKUX MOHSITHH (BBI,Z[CJ'I}ITB ux
XapaKTCPHBIC MIPU3HAKH, YCTAHABIIMBATE B3aUMOCBA3b C APYT'UMHA HOHHTI/IHMI/I), HUCIIOJIB30BaTh INOHATHUA AJIA 00BSCHEHHS OTACJIBHBIX q)aKTOB n
SIBJ'ICHI/II\/JI, BI)I6I/IpaTI> OCHOBAHHUA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYCCKUX BCUICCTB U XMMHYCCKHX pCaKHI/IfI, YCTaHABJIMBATH IPUYHUHHO-
CJICACTBCHHBIC CBA3U MCIKIY 00BEeKTaMu HU3YUCHUSA, CTPOUTH JIOTUYCCKUC PACCYKICHUA (I/IHI[yKTI/IBHI)IG, JACAYKTUBHBIC, 10 aHaHOFI/II/I), JC€J1aTh
BBIBOJbBI U 3aKIIOYCHUA,

YMCHUEC MPUMCHATH B MIPOUCCCC TO3HAHUSA MMOHATUA (HpGI[MeTHI)IG u MeTaHpeI[MeTHI)IC), CHMBOJIMYCCKUC (3HaKOBI>IC) MOJCIIN, UCIIOJIB3YCMBIC B
XHUMHWU, HpeO6p330BBIBaTI) IHUPOKO MPUMEHACMBIC B XUMHWU MOJCIbHBIC IPCACTABICHUSA — XUMHYCCKHM 3HAK (CI/IMBOJ'I BHGMGHTa), XHUMHUYCCKas
(bopMyJIa U ypaBHCHUC XUMHYECKOU peaknuu — MpHu pCHICHUA y‘le6H0'H03HaBaTCJIBHBIX 3aaad, C y‘IéTOM 9THUX MOJCIIBbHBIX Hpe,[[CTaBJ'ICHI/Iﬁ
BBIABJIATE U XAPAKTCPU30BATH CYHICCTBCHHBIC IMPU3HAKU H3YyUdCMbIX 00BEKTOB — XMMHYECKUX BCIICCTB U XMUMHYCCKHUX peaKHHﬁ, BBISIBJIIATH
06HH/Ie 3aKOHOMCPHOCTH, IPUINHHO-CIICACTBEHHBIC CBA3H W IIPOTUBOPCYHNA B U3YUACMBIX IIPOLECCaxX U ABJICHUAX.

Ba3oBble ucciienoBaTe/bCKHe 1eiiCTBUA.



YMCHHE HCIIOJIBb30BAaTh ITOCTABJICHHBIC BOIIPOCBI B Ka4Y€CTBE HMHCTPYMCHTA IIO3HAHHA, a TAKKE B Ka4€CTBC OCHOBBI JIA (bOpMI/IpOBaHI/Iﬂ
THUITIOTE3LI 110 IPOBCPKE NPAaBUIIbHOCTH BbICKA3bIBACMBIX Cy)Kl[CHHfI;

pUOOpETEeHUE OMNbITa MO IUIAHUPOBAHHUIO, OPraHU3allMyd M IPOBEJICHUI0 YYEHUYECKHX JKCIEPUMEHTOB, YMEHHE HaOJl0aTh 3a XOAO0M
MpoIecca, CaMOCTOSATEIHHO MPOTHO3UPOBATh €r0 PE3yNbTaT, (OPMYyIUPOBATh 00OOIIEHUS U BBIBOJBI 10 PE3yIbTaTaM MPOBEIEHHOTO OMBITA,
UCCJIEI0BAHMS, COCTABISATh OTYET O MPOJIeTIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yMEHHUE BBIOMpaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PA3IUYHBIX BUAOB M (POPM MPEICTABICHHUS, TIOIYIaeMYI0 U3 Pa3HbIX
UCTOYHUKOB (Hay4HO-TIONYJISIpHAs JMTEpaTypa XHUMHUYECKOro COJepXKaHWs, CIIpaBOYHble mocoOus, pecypchl MHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yYMEHHE MPHUMEHSTh Pa3IMYHbIe METOJBI M 3alpOChl IPU MOUCKE W 0TOOpE MH(POPMAIMKM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JUIS
BBITIOJTHEHUS YY€OHBIX M ITO3HABATENIFHBIX 3a]au ONpPEeIEHHOTO THIA, IPUOOPETEHHE OMbITa B 00JACTH MCIOIB30BaHUS MH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIaJIeHUE KYyJIbTYPOH AKTUBHOTO HWCIIOJNB30BAaHHS PA3JIMUHBIX IOUCKOBBIX CHCTEM, CAMOCTOSITEIHHO
BBIOMPATh ONTUMAIBHYIO (POPMY MpENCTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH PElIaeMble 3314l HECIOKHBIMHI CXEMaMH, HarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME UCIOJb30BaTh M aHAIM3UPOBaTh B IIpoliecce Y4eOHOM U HCCIEeN0BaTENbCKOW JAEATEIbHOCTH HHQOPMALMIO O BIHSHUU
IIPOMBIIIIIEHHOCTH, CEIBCKOT0 X03HCTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPYXKAIOUIEH MPUPOJHON CPEIBI.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

YMEHHMsI 3a/laBaTh BOMNPOCH! (B X0J€ Auanora U (WIn) JUCKYCCHHM) MO CYILIECTBY 00CYX/IaeMoil TeMbl, (POpMYIHpPOBaTh CBOU NPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IIPEUI0OKEHHOM 3a7a4u;

YMCHUA NMPEACTABIIATE MOJTYYCHHBIC PE3YJILTAThI Mo3HaBaTEeIbHON JACATCIbHOCTH B YCTHBIX W IMCBMCHHBIX TCKCTaxX; ACIATh MPE3CHTAIHIO
PE3YJIbTaTOB BBIMOJIHEHUS] XUMHUYECKOTO DKCIIEPUMEHTa (J1abopaToOpHOTo OIBITA, JIAOOPATOPHOW PabOTHI 1O UCCIEOBAHHIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTA);



yMEHUsl y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATENbHON M HCCIENOBATEIbCKOW AEATENbHOCTU IPU PELICHUU
BO3HHUKAIOIIKUX NpoOjeM Ha OCHOBE yué€ra OOLIMX HHTEPECOB M COTJIACOBAaHUS MO3MIMK (0OCYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIHS COBMECTHBIX JICHCTBUH, ONpeieTICHNE KPUTEPUEB 10 OIICHKE KauyecTBA BBIIOJIHEHHON paboTHI U pyTHe).

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOSATENbHO ONPENENATh LEeNU JEATeIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIATb, KOHTPOJIMPOBATb M IPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOKO JIESITEIbHOCTb, BbIOMpaTh Haubosaee 3(deKTuBHBIE CIIOCOOBI pEUIeHHs YYEOHbIX M I03HABaTEIbHBIX 3a/ad,
CaMOCTOATENIBHO COCTaBIIATh WJIM KOPPEKTUPOBATH IPEIJIOKECHHBIA AITOPUTM JIEHCTBUM IIPU BBIIOJHEHUM 3aJaHUN C YYETOM IIOJY4YECHMS
HOBBIX 3HaHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLIEHWBATH COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBJICHHOM LENH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B coctaBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO O0OS3aTENILHOTO COJEp)KaHWs, YCTaHOBJIEHHOIO JaHHOW deaepanbHO padoueit
MPOrPaMMOM, BBIACIISIOT: OCBOCHHBIE OOYYAIONIMMUCS HAYYHBIE 3HAHUWS, YMEHUS U CIOCOOBI JCWCTBUM, CHEIU(PUICCKHUE ISl MPEAMETHON
obsacTu «XUMHS», BUIBI ACITEIHHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX
yu4eOHBIX ¥ HOBBIX CUTYaIlUsX.

K konmy oOyuenus B 9 kjlacce mpeIMETHBIC pe3yJbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Yy OOYyYaAIOIIUXCS
YMEHHMN:

® PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MMOHATUI: XUMUYECKUN dJIEMEHT, aTOM, MOJIEKYJIA, NOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO,
CJI0’)KHO€E BELIECTBO, BAJICHTHOCTb, DJIEKTPOOTPULIATEIbHOCTD, CTEIICHb OKUCIICHUS, XMMUYECKasl PEaKLsl, XUMUYECKast CBA3b, TEIIOBON
3pPEeKT peakiuu, MOJb, MOJIPHBIA OOBEM, PACTBOP, IEKTPOIMTHI, HEIJIEKTPOIUTHI, IEKTPOIUTHYECKAs JUCCOLUAINS, PEaKIUH
MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpAaTUMBbIE peaklUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxkuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHHE, AIJIOTPOINHSL, aM(POTEPHOCTb, XUMHUECKask CBSI3b (KOBaJIEHTHAS,
MOHHAs, MeTaJUIM4yecKas), KpUCTAIMUECKasi peméTka, KOppo3Hus METajuIOB, CIUIABBI, CKOPOCTh XMMHYECKOH peakiuu, MpeneiabHO
nonyctumast koHueHntpanus [1/IK Bemectsa;

¢ MJUIIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XMUMHUYECKUX IIOHATUM WM INPUMEHATb JTU IIOHATHS IPU ONUCAHUU BEIIECTB U UX
IIPEBPAILCHUI;

® ICIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJIs1 COCTaBICHUS (DOPMYJI BEIIECTB U YPABHEHUH XUMHUUECKUX PEAKIINM;



OIpEAEIATh BAJIEHTHOCTb U CTENEHb OKUCICHMS XUMHUYECKMX JIEMEHTOB B COEAMHEHUSAX Pa3IMYHOIO COCTaBa, IPHUHAIUIEKHOCThH
BEIIECTB K ONpEAEIEHHOMY KJIacCy COEIUHEHUH 1o (opmynam, BUJ XUMHYECKOH CBA3M (KOBaJECHTHAs, MOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCIMHEHMAX, 3apsA] HOHA MO0 XMMHUYECKOH Qopmyre, XapakTep Cpeabl B BOAHBIX PAacTBOpaX HEOPTaHUYECKUX
COCIMHEHUH, TUIl KPUCTAITINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpsiBath cMblica Ilepuoguueckoro 3akona /. 1. MenzaeneeBa U JeMOHCTpUPOBATh €r0 IOHUMAHKE: OMMCHIBATh U XapaKTEPU30BaTh
tabmunyo ¢opmy llepuoanueckoil CHCTEMbl XMMHUYECKHX DJIEMEHTOB: pa3iinyarh MOHATHS «TJIaBHas moxarpymmna (A-rpymma)» u
«obouHas noxarpynmna (b-rpynmna)», mMansle n OoJbIIME MEPHObI, COOTHOCUTh 0003HAUEHHs, KOTOPblE UMEIOTCA B MEPUOAUYECKOMN
TabJIMIIe, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOSHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, 00Iee YUCIO 3TEKTPOHOB
U pacrpesielieHne HMX IO DJEKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B Mpeziesiax MajblX EpUOI0B U IIaBHBIX MOATPYII C Y4ETOM CTPOCHUSI UX aTOMOB;

KI1accu(UIIUPOBaTh XUMUYECKHE 3JIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA, XUMUYECKHE PEaKuy (TI0 YUCIy U COCTAaBY YYacCTBYIOUINX B
PEaKIMK BEIIECTB, 10 TeIUI0BOMY 3((eKTy, Mo N3MEHEHHIO CTENIeHEeH OKHCICHUS XUMUIECKHUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIKME M CHeNU(PUYECKHEe XHMHUYECKHE CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IMOITBEPIKAas
ONMCAaHNE IPUMEPAMH MOJIEKYJISIPHBIX U NOHHBIX YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIAM;

COCTABJISITh YPABHEHUS JJIEKTPOJUTHYECKON JTHCCOLMALNNA KUCIOT, IIEJI0YEH U COJIEH, IIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEaKIUN
HMOHHOr0 OOMEHa, YpaBHEHHUS peaklUi, MOATBEP)KIAIOIIUX CYIIECTBOBAaHME I'€HETHMUYECKOW CBSI3M MEXY BELIECTBAMHU pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYITHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOT O OanaHca 3TUX peakLuii;
MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT WX CTPOEHUS, BO3MOXXHOCTH IPOTEKAHMUS XMMHMUYECKHX IpEBpALICHUN B
pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAacCCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUH;

coOyoaTh TMpaBWia MOJb30BAHUSA XMMHUYECKOH MOCYIOM M J1abopaTOpHbIM OOOpYyJOBaHMEM, a TaKKe MpaBUia OOpalleHus C
BEIIECTBAMHM B COOTBETCTBUHM C MHCTPYKLUSAMH IO BBINOJIHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB MO MOJIYYEHHIO M COOMPaHMIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

IIPOBOAUTH pEAKLUH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAaB pPa3IMYHBIX BEIIECTB: PACIIO3HABATh OMNBITHBIM IyTEM XJIOPHI-,
Opomua-, nonua-, kapobonar-, gocdar-, cunukar-, cyibQpar-, TUAPOKCUA-UOHBI, KATUOHBI AMMOHHUS U HMOHBI W3YYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OIEpaIli MBICIUTENbHON NEATENIbHOCTH — aHAJM3 W CHUHTE3, CpaBHEHUE, 0000IeHHe, CHUCTeMaTH3alluIo,
BBISIBJICHHE ITPUYMHHO-CIEACTBEHHBIX CBA3€M — A1 M3YYEHHs CBOMCTB BEIIECTB U XMMMUYECKHUX PEAKLHH, E€CTECTBEHHO-Hay4YHbIE
METO/IbI MO3HAHMSI — HAOJI0JeHNEe, U3MEPEHHE, MOJCTUPOBaHNE, SKCIIEPUMEHT (peaIbHbIN U MBICICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

9 KUIIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uu@poBbIe
Ne i/ P Kourpoububie  IIpakTuyeckue (1ubp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. BeniecTBO M XUMHYECKHE PeaKIun
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 0 bubnuorexa [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnnorexa [HOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 0 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast xapaKTepUCTHKa XUMUYECKHX
2.2 3H€$GHTOE1: VIA?r nbl. Cepa u eé 6 0 0 bubmmorexa [OK
' PYTHEL. L€p https://m.edso0.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
2.3 anemeHToB VA-rpynnsl. A3oT, pocop u ux 7 0 1 bubmmorexa [OK
' PYIHBL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
2.4 OO6mas xapakTepUCTHKa XUMUYECKUX 8 1 2 bubnnorexa [JOK



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

anemeHToB IVA-rpynnsl. Yriaepoa u https://m.edso0.ru/7f41a636
KPEMHHH B UX COCTMHCHHS
Wroro no pazueny 25
Pa3znen 3. MeTassibl M UX COeIMHEHMSI
N bubmmoreka [JOK
A 4
3 Obuue croffcrsa MeTaLIoR 0 https://m.edso0.ru/7f41a636
. bubnmoreka [JOK
2 B
3 QXHEUIIINE METAJUTBl U UX COSTUHECHUS 16 1 httos://m.edsoo.ru/7f41a636
Htoro no paznemny 20
Pasznen 4. Xumus u oxkpyxaomas cpeaa
bu6mmoreka [IOK
4.1 B
€IIeCcTBa U MaTePUAIBI B )KM3HH YEIIOBEKA 3 0 httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
bubmuorexa [JOK
Peseperioe Bpems 3 0 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
INOYPOYHOE INIJIAHUPOBAHHUE
9 KJIACC
Koan4yecTBO 4acoB BJICKTPOHHI)IG
Ne JlaTa
Tema ypoka Konrpoasnbie | IlpakTnyeckue uugposbie
n/n Bcero U3YYCeHUS
padoThbI padoThbI o0pa3oBaTtejibHbIE

pecypcbl



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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[Iepnonrueckuit 3aKoH.
[lepuoanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB /J1.
H. Meunneneena

bub6nmoreka [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHCEHHHU CBOMCTB
XUMHUUYECKHUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

bu6nmoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

bubmuoreka [IOK
https://m.edsoo.ru/00adb7e2

Bunsl xumMuueckoil CBA3U U
TUMBI KPUCTATUTMYECKUX
peLEToK

bubnuoreka [{OK
https://m.edsoo.ru/00adbac6

KonTponbhnas pabora Nel no
teme «IloBTOpeHne u
yriyoJieHue 3HaHUuN
OCHOBHBIX pa3/iesioB Kypca 8
KJaccay

Knaccudukarms
XUMUYECKHUX PEaKLU 1Mo
pa3IMYHBIM PU3HAKAM

bu6nmorexa LIOK
https://m.edsoo.ru/00adbch0

ITonsiTHE O CKOpOCTH
XUMUYECKOU PEAKLIHUHU.
ITonsiTHE O TOMOTEHHBIX U
TCTCPOTCHHLBIX PCAKIIUAX

but6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

IToHATHE O XMMUYECKOM
paBHOBecuH. DaKkTOpHI,

but6mmorekxa [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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BJIMAIOIIMEC HA CKOPOCTH
XUMHYSCKOM pE€aKkuuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O

paBHOBeCHs
OKHUCIIUTENBHO-
9 BOCCTaHOBUTEJILHEIE Bubmaorexa ITOK
https://m.edsoo.ru/00adcade
peakiuu
Teopust 37IEKTPOIUTUYECKOMN
10 nuccoranu. CUiibHbIE U buGnuorexa [IOK
' https://m.edsoo.ru/00adcd68
ci1a0bl€ AIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKIIUi Bubmiorexa OK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA
KHUCJIOT U OCHOBAaHUU B CBETE
12 [IPEICTABIIEHUNA 00 Bubmiorexa OK
e . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
TUCCOLIMAINT
XUMHYECKHE CBOMCTBA
coJiell B cBETE
13 [IPEICTABIEHUNA 00 bubmorexa HOK
p . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON
TUCCOLIMAINT
14 TToustie o runponze coien Bubmiorexa ITOK
Ap https://m.edsoo.ru/00add9d4
15 O6o0meHue u bubmuoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
bu6nunorexa LIOK
16 «Perrenne

OKCIICPUMCHTAJIBHBIX 3a1a4»

https://m.edsoo.ru/00addbfa



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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KonTtponsHas padora Ne2 mo
TeMe «DIEKTPOIIUTHYECKAs

bubnunoreka LIOK

17 JUcconManusg. XUMHAYECKUE https://m.edsoo.ru/00addecO
peaKIu B pacTBOpax»
06
o | e
. https://m.edsoo.ru/00addfe2
CBOMCTBa Ha MIpUMEpPE XJIopa
Xnopoogopoa. ComnsiHast
19 KHCJIOTa, XUMHUYECKUE bubnuoreka [{OK
CBOICTBA, MTOJTYyYECHHE, https://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTuyeckas pabora Ne 2
20 no teme «llonmyuenue bubmmoreka [JOK
COJISHOW KHUCJIOThI, U3yYEHUE https://m.edsoo.ru/00ade348
€€ CBOWCTB»
Borurcnenus o ypaBHEHUSIM
21 XUMUYECKUX PEaKUUi, ECIH bu6nmorexa LIOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE
99 OO01mas xapakTepucTHKa bubnnorexa [JOK
anemMeHTOB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AmoTponHsie
MO (PUKAIINH CEPBI.
23 HaioineHie cepII))I U eé bubmorexa HOK
. https://m.edsoo.ru/00ade64a
COEIMHEHUH B IPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOSHHUE, BuGmiorexa LIOK
24 ¢u3nueckre 1 XUMHUYECKHE

CBOWCTBA

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Oxcunpl cepsl. CepHas
KUCIIOTA, (PU3NIECKUE U

bubnunoreka LIOK

25 .
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MPUMEHCHUE
XHUMHYECKUE PEAKINH,
JIeKAIUe B OCHOBE
IPOMBIIIJICHHOTO crtocoba
26 MOJTYYCHHS] CEPHON KHCIIOTHI bubmorexa LOK
v P ’ https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKPYXKAaroIIel cpeibl
COCTMHCHUSMU CEPBI
97 Brrancnenue MmaccoBoit goiu bubnuoreka [{OK
BBIX0/1a IPOJIYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
3J1EMEHTOB V A-IpyHiibl.
28 A3oT, pacpocTpaHEHHUE B bubmorexa HOK
> Pacnpoctp https://m.edsoo.ru/00adeea6
npupoe, Gu3nYecKue u
XUMHUYECKHE CBOMCTBA
AMMHuak, ero pusnueckKue u
29 XHMHYECKHUE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ IPUMEHEHUE
[TpakTrueckas paborta Ne 3
30 no teme «llomyuenue bubnmnorexa [JOK
aMMHaKa, U3y4YeHue ero https://m.edso0.ru/00adf180
CBOMCTB»
A3oTHas KACIO0TAa, €€
31 ¢du3nueckue 1 XUMHUYECKHE bubmmorexa LIOK
. https://m.edso0.ru/00adf306
CBOMCTBa
32 Hcnonb30BaHne HUTPATOB U bubmuoteka [IOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

coJieii aMMOHHS B KaueCTBE
MHUHEpaIbHBIX YI0OpECHHIA.
XHUMHYECKOE 3arps3HEeHNe
OKPYKaroIle cpebl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518

®docdop. Oxcna pochopa
(V) u dochopnas kucnora,

bubnunorexa LIOK

33
bu3HYecKre 1 XUMHUIECCKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHHUE
Hcnonn3oBanue pochatos B
Ka4eCTBE MHUHEPAIbHBIX
34 noOpeHwuii. 3arps3HeHne bubmorexa OK
YAODPEIIT. SArP https://m.eds00.ru/00adfc20
HPUPOHOHN CpelIbI
docharamu
VYraepon, pacpocTpaHeHHE
35 B II I/Ip OIl ep (bnfnqeflcne u bubmorexa HOK
PHpOZE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcuapl yraepojaa, ux
bu3nUecKue 1 XUMHUECKHE
36 CBOMCTBA. DKOJIOTUICCKUE bubmorexa [IOK
) https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuoM yriuepona (IV)
" bubmuoreka [IOK
37 YroapHas KUCIIOTa H €€ CO
rofbHA IHeoTa i - https://m.edso0.ru/00ae006¢
[TpaxTrueckas padora Ne 4
o TeMe "l[lonyuenue
i but6mmorexa [IOK
38 YTIJIEKHUCIIOTO Ta3a.

KauectBenHas peaxius Ha
KapOoHaT-HoH"

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf518
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HepBOHa‘-IaJIBHBIe IIOHATHUA

bubnmoreka [IOK

39 00 OpraHuHeCIHX BEIECTBAX https://m.edsoo.ru/00ae054e
KaK O COSJMHEHUSAX yriepoja
40 Kpemuuii u ero coennnenus buomorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemienue
41 AKCIEPUMEHTAIBHBIX 3a7a4 bubnmnoreka HOK
o TeMe «Baxnerue https://m.edsoo.ru/00ae0bf2
HEMEeTaJUTbl U UX
COCTMHCHUS»
KonTponbnas paborta Ne3 mo
42 Teme «Baknenme bubnuoreka [{OK
HEMETAJUIbI U UX https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO61as xapakTepucTUKa
XAMHYECKHUX PJIEMEHTOB —
MeTaJIoB. MeTtaiinueckas
43 CBSI3b M METaJTNYECKas brbmmorexa [TOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasl peléTKa.
duznveckue CBONCTRA
METaJUIOB
XUMHUYECKUE CBONCTBA
44 METAJIIOB. bu6nmorexa LIOK
DIIEKTPOXUMUYECKUH P https://m.edso0.ru/00ae1156
HaIpsKEHUN METaJIOB
OO0mue cnocoOb! MOTYYEHUS BuGmmorexa LIOK
45 MeTaioB. CIijiaBbl.

Brrunciaenus mo YpaBHCHHUAM

https://m.edsoo0.ru/00ael1156
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XUMUYECKHUX PEAKLUM, ECIIH
OJIUH U3 PEareHToOB
COJIEPKUT IIPUMECH

16 ITonsTue o xoppo3uu bubnmnoreka HOK
METaJIoB https://m.edso0.ru/00ae1278
bu6nmoreka [IOK
47 Wlenorinsie MeTamIE! https://m.edsoo0.ru/00ael4b2
48 OKCHUJIBI U TUAPOKCHUIIBI bubnmnoreka HOK
HaTpHs U Kanus https://m.edsoo.ru/00ae14b2
IlemouHo3eMeIbHEBIC
49 METAJUIBI — KATBIIUHA U buGnuorexa [IOK
. https://m.edsoo.ru/00ae15e8
MAar"ui
50 Baxneiimmne coequHeHNS bubnunoreka LIOK
KaJIbIHs https://m.edso0.ru/00ae15e8
51 O0o061IeH e U
cHCTeMaTu3alys 3HaHUH
59 JKEcTkoCcTh BOABI M CLIOCOOBI bu6nmorexa LIOK
€€ ycTpaHeHus https://m.edsoo.ru/00ae1886
IIpakTyeckas padora Ne 6
53 n(f TEME ")KéCTII:()OCTB BOJBI U bubmorexa LHOK
. "H https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
bubnmnorexa LIOK
54 A i
JTFOMIHIH https://m.edsoo0.ru/00aelc64
55 AmopotepHble cBOIcTBa bubmuorexa [IOK
OKCHJa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK
56 K
cleso https://m.edsoo.ru/00ae1d86
57 OKCcubl, THAPOKCHUTBI U but6mmorekxa [IOK
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conwm xene3a (II) u xxenesa

(1)

https://m.edsoo.ru/00ae35e6

58

0O0001EeHuEe 1
cucTeMaTu3alus 3HaHui

59

[IpaxTuueckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAIBHBIX 3314
o TeMme «Bakaenmue
METAJIJIbI U UX COEIUHCHUS

bubnunorexa LIOK
https://m.edsoo.ru/00ae3de8

60

Bolunicnenus o ypaBHEHUAM
XUMHUYECKHUX PeaKuii, eciu
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COJAEPIKUT
npuMecH. Beruucienus
MacCOBOH JI0JIM BbIXOZa

MNPpOAYKTA pCaKIUU

bubnunoreka LIOK
https://m.edsoo.ru/00ae1750

61

O06o061IEHNE U
cUCTeMaTHu3aus 3HaHUHU

62

Konrtponsnas padora Ne4 o
TeMe «BakHelnine MeTalIbl
1A UX COEIUHEHUS

63

BemecrBa u maTepuainsl B
MIOBCEIHEBHOMN XU3HU
qeJIoBeKa

bu6nmorexa LIOK
https://m.edsoo.ru/00ae3f50

64

XUMHYECKOE 3arps3HEHNE
OKPY’KaloIlel cpebl

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B perieHnn
HKOJIOTHYECKUX MPOobIIeM

bu6nunorexa LIOK
https://m.edso0.ru/00ae4270
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PesepBHBIi ypOK.

bubnmoreka [IOK
66 Obobmenne n . 1 https://m.edsoo.ru/00ae0d0a
cucreMarusangusi 3HaHUN
Pese i YPOK.
67 06o§ Biiieyi 1 bubmmorexa [JOK
B . https://m.edsoo.ru/00adb33c
cucreMarusangusi 3HaHUN
Pese  YPOK.
68 06o§ Biiieyi 1 bubmmorexa [JOK
= . https://m.edso0.ru/00ad9cb?
cucreMaTrTni3anuda 3HaHUN
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ ['abpuensu O.C., OctpoymoB W.I'., Cnankos C.A.,
AxnmonepHoe obmiectBo «M3narensctBo «lIpocBemnienue

tabnuiel: [leproguueckas cucteMa XuMudeckux siaemenToB . U.
Menpeneena, Tabnuia pacCTBOPUMOCTH, SICKTPOXUMUYCCKUAN PsiJT HAMIPSIKECHUS
METAJJIOB

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-rpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHHUS. -
MeToauueckoe-mocooue-pis-yuutens.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

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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