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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU IPENOoJaBaHus Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuHM Ja€T TpEICTaBICHHE O IIeNsiX, OOmed crparernd OOydeHus,
BOCIIUTaHUSI U Pa3BUTHUS OOY4YalOLIUXCSl CPEACTBAMM Y4YEOHOro IpeaMeTa, yCTaHABIMBAET
00s3aTeNbHOE NPEIMETHOE COJepkKaHUe, MPeIyCMaTPUBAET paclpeesieHHe ero mo kiaccam u
CTPYKTYPHUpPOBAHHUE I10 pa3fiesiaM U TeMaM NPOrpaMMBbl [0 XUMUH, ONPEESIeT KOJIUUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJIEp’KaHUs, PEKOMEHAYEMYI0 IOCJEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C Y4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
rpolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaroluxcs, ONnpeaesieT BO3MOXHOCTH IpeaMeTa s
peannzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOTO 001Iero 00pa3oBaHHusl, a TakkKe TpeOOBaHUI K pe3yibTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IieJied M3y4eHHs] MpeIMeTa W OCHOBHBIX BHJIOB YueOHO-TIO3HABATENIbHOM
NEeSITENIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHUsI.

3HaHUE XUMHH CIIY>)KUT OCHOBOH 1 (POPMHUPOBAHHSI MUPOBO33pEHUS 00YyUaIOIerocs, ero
MIpe/ICTaBICHUI 0 MaTepUualbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpPMUPYEMbIE XUMHEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLIMU BELIECTB B MPUPOJIE, O MYTIX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKOM 0€3011acCHOCTH, MPOOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH Uil caMOpa3BUTUS U (OPMHUPOBAHUSA
KYJIBTYpBbl TMYHOCTH, €€ 001Iei 1 (YyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATENbHOCTH,  JKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak M B
po(hecCUOHAIBHON 1A TEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a Ha €JMHCTBO MPUPO/IbI U YETIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU
€CTECTBEHHO--HayYHOH I'PaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyyaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHUM XHMHUHU 00eCmeuuBaroTcs crenupuKoil copepx aHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUI XMMUH, OCHOB HEOPraHMYECKONH XUMHUH U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX MIOHATUN OPraHUYeCKON XUMUH.

CtpykTypa colepaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopepaHHe CKIAIbIBAE€TCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYecKod peakuuu. OOe 3T CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMY BEIECTB B pPACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCA Ha OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEAOBATENbHO OT OJHOTO YPOBHS K JpYyromy,
BBIMIOJTHAS (DYHKUMU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJyYeHUs U3yJaeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHPOBAHHUIO TPEACTABICHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHUKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinacce» u «D@u3mnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMUPOBAHHE 3HAHUHM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITeTbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3aJaya y4eOHOTO NpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O000OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPUOOLIEHUN K HAyYHBIM METOJIaM MO3HAHMsI IPU U3yYCHUH BEIECTB U XMMUYECKHUX PEaKIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M UX MPUMEHEHUU B Yy4eOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEI0BATENbCKON AEATEIbHOCTH, OCBOCHUH MpaBUil O€3011acHOr0
oOpaleHHs ¢ BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

IIpy u3ydyeHMM XMMUU Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs Ba)XXHOE 3HAYEHUE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY HPHUHATUIO peEIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HAamnpaBJICHHOCTb OOydYeHHMs Ha CHCTEMaTH4YecKoe MpHoOIIeHHne OOydaromuxces K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4HbIM  METOJaM  IIO3HaHU,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX HPUOOPETEHUI0 OO0YYarOUIMMMCS OIbITA
pa3sHOOOpa3HON NeATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHMBAThH SIBJICHUS OKPYXKAIOIIETO MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYyYEHHbIE IPH HU3YYEHUM XHUMUHM, MPUMEHATh WX MpPU pEHIeHUH TMpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHHe y 00Y4arOUINXCS T'YMAaHUCTUYECKUX OTHOIIECHUH, MOHUMaHUsI IEHHOCTH
XUMUYECKUX 3HAHUHM A7 BBIPAOOTKU HKOJIOTMYECKH L€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHS CBOErO 3J0POBbSl M OKPYXKAIOUIEH NPUPOIHOMI
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEeH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OOr11iee YUCIIO YacoB, OTBEACHHBIX JIJISI U3YYCHHsS] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHavaJbHbIEe XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEIOBEKA. XHMMHS B CUCTEME HaykK. lena u
BemiecTBa. Pu3znueckre CBOWCTBA BENIECTB. ArperaTHoe coctosiHue BeriecTB. [loHsatne o
MeTOJIaX MOo3HaHUs B XuMuH. UncThie BemecTBa u cMecu. CriocoObl pasiesieHus: CMece.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTsie U coXKHBIE BElIEeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuaeckass ¢dopmyna. BalleHTHOCTP aTOMOB XHMHUUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTENIbHASI MOJICKYIISIPHAS
Macca. MaccoBast J10JIsl XAMUUYECKOTO 3JIEMEHTA B COCTMHECHHH.

KonnuectBo BemectBa. Moab. MonsipHas macca. B3anMoCBsI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. PacuéTel mo popMysiaM XUMUUECKUX COCTMHEHHH.

@uU3NYECKME W XUMHUYECKUE SBJICHUA. XUMHUYECKas peakius U €€ MNpHU3HAKUA. 3aKOH
COXPaHEHHUs MacChl BelleCcTB. XumMuyeckue ypaBHeHHs. Kinaccudukanus XuMUYecKUX peaxiuit
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJOH, MpaBwiaMu paboThl B jabopaTopuu U mpuéMamu
oOparieHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMUCaHWE (PU3UUECKHX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoIeHUe hu3nyecKuX (IIaBJlIeHrEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKAJIMBAHNE MEIHOM MPOBOJIOKH, B3aUMO/JICHCTBIE MeJia C KUCIOTOH) sBIIeHU, HaOII0AeHNe
U ONHCAaHME TMPU3HAKOB TMPOTEKAaHMSI XUMHUYECKMX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3auMOJEHcTBHE jkene3a ¢ pactBopoMm coiu meau (ll), uzydenwe crmoco6oB
paszenieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE, BHINApUBAHUE, AUCTUILIALNA,
xpomaTorpadus, TMpoOBEeIEHWE OYUCTKA TOBAPEHHOW CONM, HaOMIOJECHHE | OIHCaHUE
pE3yNbTAaTOB MPOBEACHUS OIbITa, HIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHHs] MAacChl, CO3/IaHue
Moenel MOJIeKy (IapoCTEP>KHEBBIX).

Bakneiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3agyx — cmech razos. CocrtaB Bozayxa. Kucmopoa — 3i€MEHT M MpOCTOE BEIIECTBO.
HaxoxpaeHnue kucnopoja B npupoje, Gu3ndecKkue U XUMUYECKUE CBOMCTBA (peakiuu TOPEHHUS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHs KUCIOpoJa B JlabopaToOpHH U
npoMelIeHHocTH. KpyroBopot kucnopoaa B mpupone. O30H — aioTpomHas MoaubUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHs, OK30- H
SHAOTEPMHUUYECKHE peakiuu. TOMIuMBO: yroiab M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIIEHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue BoJopojJa B IMPUPOJE,
(busznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTer u conu.



MonsipHblii 00bEM ra30B. Pacy€Tbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HaceleHHble u
HEHaCBILEHHbIE pacTBOpPbl. PacTBOprMOCTH BewiecTB B BoJe. MaccoBas J0js BELECTBA B
pactBope. XumMuieckue cBoicTBa BoJbl. OcHOBaHUs. Ponb pacTBOpoB B MPUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Krnaccudukanuss Heopranwdeckux coeauHeHuid. Oxcunpl. Kitaccupukanus OKCHIIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. dU3nyecKue U XUMUUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcuaos.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuecKMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccuduxamnus kucinor. Homenknarypa kucinor. @u3ndeckue U XUMHUECKHE
cBoiicTBa kuciaoT. P akruBHoctu MmetaiuioB H. H. bekerosa. [lonyueHne Kucior.

Comu. Homenknatypa coneil. @u3znueckre U XMMHUYECKHE CBOWcTBa cojel. llomyuenue
COJIEH.

I'eneTnveckas CBsI3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIep)KaHus KUCIOpoJia B BO3AYyXe, MOJIyueHue, coOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCWCTBHS BEILECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (mmokapa), 03HAKOMIICHUE C
oOpa3laMu OKCHJOB W OIMCAHHE HX CBOICTB, MOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IoB BEIIECCTB KOJUYECTBOM
1 mousb, UccrenoBaHue OCOOEHHOCTEH PACTBOPEHMsI BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BELIECTBA,
B3aUMO/JICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbI[ieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), UCCIIEOBaHHE O0pa3l0B HEOPraHHMYECKUX BEIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pactBopoM cepHOl KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuii HeWTpaiau3aluM, I[OJy4eHHE HEepPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Iepuonuveckuii 3axkon u Ilepuoanmyeckasi cucrema xummuuyeckux jaementon . U.
MenpgesieeBa. Ctpoenne aToMOB. XUMU4ecKas cBfA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKM KIACCU(PUKALMKA XUMHUYECKUX dJeMeHToB. [loHsTHE 0 Tpymmax
CXOJIHBIX AJIEMEHTOB (III€JIOYHBIC U IIETOYHO3EMENbHBIE METAJUIbI, TAIOTeHbl, THEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa XuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmbl [leprogndeckoid CUCTEMBI
xumuueckux dneMeHToB J[. M. MenneneeBa. Ilepuonpl u rpynnbl. PU3HUECKUN CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIBI AIEMEHTA.

Crpoenune artomoB. CoctraB aroMHbiX sfaep. HW3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKUX 37eMeHTOB [leproandeckoi CUCTeMbI



. W. Mengeneea. XapakTepUCTHKAa XUMHUUYECKOIO JJEMEHTAa MO €ro IOJIOKEHUIO B
IIepnoauueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMHUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. J[. . MenzeneeB — y4€HbIN U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBasentHas (momnsipHas " HEIOJISIpHAas) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIOHHasI CBS3b.

Crenenp  okucieHusi. OKHUCIUTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3y4YeHHE 00pa3loB BEIIECTB METAJUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THJIPOKCHIA
LMHKA C pacTBOpaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB, WIUTHOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHHE, PEaKuU Pas3IoKEeHUs, COETUHEHHUS).

Meostcnpeomemmnwie ceasu

Peanusanus MexXIpeaMETHBIX CBS3€M MPHU U3YYEHHH XUMUHU B 8 KIIACCE OCYIIECTBISAETCA
yepe3 MHCIMOJb30BaHME KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHSATHM, Tak U TOHSATHH,
SIBJISIFOLLUXCSI CACTEMHBIMH JJIS1 OTAEIIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.

OOuue ecTeCcTBEHHO--HAy4YHbIE IOHATHSA: HAyYHbIH (DakT, rumoTesa, TEOpHs, 3aKOH,
aHaJlu3,  CHHTE3,  KiacCUpUKanus,  IMEepUOAMYHOCTb,  HAOIIOAEHHE,  SKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHHUE, MOJEIIb, SIBIICHHE.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, W30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUIN 3apsl], BELIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (U3WYecKHe BETUYMHBI, €AUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HbIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMHUYeECKas peaKus

[lepuomnueckuii 3akoH. Ilepuomuueckas cucrema Xxumudyeckux odnemeHros /[l U
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
3JIEMEHTOB MEPBbIX TPEX NEPUOJAOB, Kalausl, KaJIbLHMS U HUX COCAUHEHUH B COOTBETCTBUM C
MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BewecTBa: BHUJAbl XMUMHYECKON CBA3M. THIBI KPUCTAUIMYECKHUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUINA KPHUCTAUIMYECKON PEMIETKM U BUIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XMUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAILLUXCS K Pa3IMYHBIM KJIaccaM HEOPraHMYECKUX COEIMHEHMM, TeHeTHYecKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XUMHUYECKUX Peakuil M0 pa3TUYHbIM MpH3HAKaM (M0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TeIioBoMy 3(h(deKTy, Mo H3MEHEHHIO CTeneHei
OKHUCJICHUS XUMUYECKHX 3JEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTaluzaropa). JK30- U
SHJIOTEPMUUYECKUE PEAKIUU, TEPMOXUMHUUYECKUE YPABHEHMUS.

[TonsitTne o ckopoctu xuMudeckoi peakiuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [[oHSATHE O TOMOreHHBIX M TeTEepPOreHHbIX peakiusax. llonstue o



karanuze. IloHsTne o XxXuMHueckoM paBHOBecUU. DakTOpbl, BIHMAIOLIME HA CKOPOCTh
XMMHMUYECKOHN PEaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENFHO-BOCCTAHOBUTENIBHBIE PEAKIMH, JJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHON peakuuu. CocTaBiI€HHE YPABHEHHMM OKHCIMTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCIOIb30BaHHEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOAUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHl U HEEKTPoInuThl. KaTtnonsl,
aHUOHBI. MeXaHHM3M [HCCOIMALIMKM BEUIECTB C PA3JIMYHBIMM BHUJAMU XUMHUYECKOW CBS3H.
Crenenp aucconmanuy. CHIbHBIE U CIIa0bIE 3JEKTPOIUTHI.

Peakuuu moHHoOro ooMeHa. YciaoBHs NMPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakIMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anmasza), CIOKHBIX BELIECTB (XJIOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakUHWd OT BO3JEHCTBUS pa3IMYHbIX
(bakTOpOB, HCCIIEIOBAHUE 3JIEKTPONPOBOJHOCTU PACTBOPOB BEIIECTB, MPOLECCAa JUCCOLMALUN
KHCJIOT, IeJIo4ed M cojeld (BO3MOKHO HCIIOJIb30BAaHUE BHUIEO MAaTEpHANIOB), INPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MPU3HAKU MPOTEKAaHUS peakluid MOHHOro oOMeHa (oOpa3oBaHue
ocaJika, BblJeJIeHHEe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEeHUe, peakluu pasiokKeHUs, COCAUHEHUs),
pacro3HaBaHHe HEOPraHWYECKUX BEIIECTB C ITOMOIIbIO KAYECTBEHHBIX pEaKIWi Ha HOHBI,
pelIeHre SKCIIEpUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeUHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrpoeHue M (U3MUECKUE CBOMCTBA IMPOCTBIX BELIECTB — T[aJIOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3auMoJeiicTBUE C MeTaUlaMH, HeMeTalllaMH,
menouamu).  Xsopoojopoa. CossiHas  KHCIOTa, XMUMMYECKHE CBOMCTBA, IOJy4eHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/Ia Ha OpraHu3M uesloBeka. Baxkneime xinopuast
U MX HaXOXJEHHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKAIMU KHCIOpOJaa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYeCKue M XUMHUYecKue cBoilcTBa. OKCHIBlI Cephbl Kak
IPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (U3UYECKUE M XMMUYECKHE CBOWCTBA
(oOmme Kak MpPeNCTaBUTENs Kjacca KHUCIOT M crenuduueckue). XUMHUYECKUE peakluu,
JeKale B OCHOBE IPOMBIIUIEHHOTO Cloco0a MOMydeHUs cepHOM KucioThl. [IpuMeHeHue
cepHOi kucaoThl. CosM CepHOM KUCIOTHI, KAUeCTBEHHAs peaklus Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloIleW Cpelbl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpOCTpaHeHHWE B Npupoje, (usnueckue u
XUMUYeckue cBoiicTBa. KpyroBopotT a3ora B mpupoje. AMMHAK, ero (pU3HUecKue 1 XUMHUECKIE
CBOICTBA, MoyyueHue U npuMeneHue. Coau aMMOHHUS, UX (pU3HUECKHe U XUMHYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,



¢u3nyeckue MW XUMHUYECKHME CBOIcTBa (0O0HIME Kak TMPEACTaBUTENs Kjacca KHCIOT |
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHCIOTHBIE
JOX/IM, 3arps3HEHHE BO31yXa, MOYBBI U BOA0EMOB). Pocdop, ammorponHble MoaupUKALUN
dochopa, puznyeckne n xummueckue cpoiictBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. lcmosnp3oBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YIOOpPEHUH.

OOmast xapakrepuctrka 5371eMeHTOB |VA-Tpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHH OKHCICHHS. YTIJIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAHCHHE B
npupojie, pusznyeckue U XMMUYecKrue cBoicTBa. AncopOius. KpyroBopoT yrieponia B mpupo/ie.
Oxcunel yriepona, ux (pu3nyeckne U XMMUYECKHe CBOWCTBA, NEHCTBHE HA )KUBBIE OPraHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOrMYecKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIJICHUs KIMMarta, TMapHUKOBBIM A ¢eKT. YToibHas KHUCIoTa U e€
cony, WX (U3MYecCKHe W XWMHUYECKHe CBOMCTBA, TOJy4YeHHE W TNpuMeHeHHe. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TTOHATUS 00 OPraHUYECKHUX BEHIECTBAX KaK O COCNMHEHHSAX YIiIepoja
(MeraH, °TaH, OSTWUJIEH, AalleTWIEH, STaHOJ, IJMIEPUH, YyKCycHass Kuciota). IlpuponHsie
HCTOYHUKU YTJIE€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPTb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX pOJb B OBITY M TPOMBINIIIEHHOCTH. [IoHATHE 0 OMOJOTHUYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJaXx — M HX POJM B JKM3HM uesloBeKa. MarepuanbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMUECKUX COEUHEHUI.

Kpemuwnii, ero ¢usnyeckne W XUMHUUYECKHE CBOWCTBA, IOJYYCHHE W TPUMCHCHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIINICHHOCTH. BaxkHelme
CTPOMTENbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn .

n3ydeHue 00pa3lioB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJECHUE MPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaroue (pU3NUYECKUe U XUMHUUYECKUE CBOMCTBA I'aJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJb30BAHUE BMJICOMATEPUANIOB), O3HAKOMIIEHHME C 00pa3lamMu XJIOpPUAOB (TaJOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamu cepbl M €€ COECOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATepUalioB), HaOJrofeHHEe Ipolecca OOyrIMBaHMs — caxapa IojA  JeiicTBUeM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4YeHHE XMMUYECKUX CBOMCTB pa30aBICHHOMN CepHOM
KHCJIOTHI, IPOBE/IEHUE KaueCTBEHHOM peakiuyu Ha Cyiab(paT-uoH M HaONIIOJeHHe NMpHU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (M3UYECKUMHU CBOMCTBaAMM a30Ta, gochopa U MX COEAMHEHHI
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (PochOpHBIX y10OpeHNUH,
MoJIlydeHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOWMCTB aMMUaka, IpoBeACHUE
KayeCTBEHHBIX pEaKUMid Ha HOH aMMOHMA U (Qocdar-uoOH M H3ydYeHUE MPU3HAKOB HX
MIPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHME BHUIEOMATEPHUATIOB), M3YUYE€HHE MOJeNell KpUCTAIUIMYECKHX PEeHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TIPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHBOra3a, MoJydyeHue, COOMpaHue, paclo3HaBaHUe
U M3y4YeHHE CBOMCTB YIJIEKHCIOTO ra3a, MpPOBEJCHHWE KAaueCTBEHHBIX peakluil Ha kKapOoHAT U
CHJIMKAT-MOHBl M M3y4YE€HHUE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOJyKUIHeH



CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE SKCIEPUMEHTANBHBIX 3a/ay 1o TeMe «BaxHenne
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepHCTUKa XWMHUYECKUX JJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
noJjioxkenud B [lepuoanueckor cucreMe xumuyeckux anemeHToB . 1. MenaeneeBa u CTpoeHuUs
atomoB. CTpoeHue MeTauioB. MeTainueckass CBSI3b M METAJUIMYECKash KPUCTALUIAYECKas
peméTka. DJIEKTPOXUMHUYECKUN psiJl HanpsDKeHUH MeTamuioB. DU3MYECKHEe U XUMHYECKHUE
cBoiicTBa MeTaiyioB. OOmmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOppO3UM METaIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTalb, Yyr'yH, TIOpATIOMUHUN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTauIbl: TIOJI0KEeHUE B [lepronueckoil cucteMe XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXJeHUE B mpupoje. OPu3nueckrue U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenune
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoamyeckoit
cucreme xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HAXOXICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kalblus. BakHeillme coenruHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHMiL: nosioxkeHue B llepuonnueckoi cucrtemMe XuMHYecKux siaeMeHToB [ .
MenpeneeBa, CTpOCHHE aTOMa, HaxoKJaeHUe B mpupojae. dusnueckne m XMMHUECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckod cucrteme xumudeckux osaemeHto [l .
MenneneeBa, CTpOCHHE aTOMa, HaxoXkAeHUE B npupoae. Pu3niyeckue U XMMUYECKHE CBOKMCTBA
xkene3a. Okcuabl, runpokcuasl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pa3laMy METaUIOB M CIJIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
U3YYEHUE pE3yJIbTaTOB KOPPO3UU METaUIOB (BO3MOKHO HCIOJIb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJEHCTBYS OKCUAA KAJIBLIMS U HATPUS C BOJIOH (BO3MOXHO MCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlecca TOPEHUS JKele3a B
Kucopose  (BO3MOXHO  HCIOJBb30BaHHE  BUACOMATEpPHANOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KaJjblHs, alFOMUHUA, UHKa, xkene3a (I1) u xenesza
(1), memu (11), HabnromeHre U OMMCAHUE MPOLIECCOB OKPAIMBAHUS IUIAMEHH MOHAMH HATPHS,
Kalmusl U Kalblusg (BO3MOXHO HCIIOJIb30BaHHE BUICOMATEPUANIOB), HCCIeI0BaHUuE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BaxkHelilne MeTayibl U UX COETUHEHUSD.

XuMus M OKpPY:KaOLas cpeaa

BemectBa n martepuansl B MOBCEIHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas moMomip MpH XUMUYECKHX O0XKOTax M
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarole cpeabl (MpenenbHas JoMmycTUMast KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb XxuMuu B penieHuu SK0JI0THIECKIX TPOoOIieM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJLIOB, MOJTMMEPHBIC MaTEpUaIbl).

Mescnpeomemnmnuie ceazu



Peanuzanus MEXIpEeIMETHBIX CBS3€H MPHU M3YUYEHUH XMMHHU B 9 Kiacce OCYIIECTBISETCS
yepe3 UCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATHN, TakK W TOHSITHMA,
SBIISFOIIMXCS] CHCTEMHBIMH TSI OTJCIBHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TeOpus,
aHaJIM3, CHHTE3, Kiaccuduxanus, NEePUOINIHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIA APPEKT, TEXHOJIOTHUS, MATEPHAIIBL.

®dwusmka: Marepus, aToM, O3JEKTPOH, TIPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIHI,
palMOaKTUBHOCTh, MOJIEKYJa, ODICKTPUYECKUNH 3apsl, MNPOBOJHHUKH, TOJIYIIPOBOIHHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKas peHIETKa, CIUIaBbl, (U3NYECKUE BEJIINYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, 3KocucTEMa, MUHEpalIbHbIE YI0OpeHus,
MHUKPOJIEMEHTHI, MaKPOAJIEMEHTHI, MMTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TOPOJbBI, IOJE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA IMTPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3ylbTaThl OCBOEHHUS MPOrPaMMBl OCHOBHOTO 00IIero o06pazoBaHus
JOCTUTAIOTCS B X0JIe 00yUYeHUsI XUMUHU B €IUHCTBE y4eOHON U BOCIIUTATENHLHOMN AEATEIbHOCTH B
COOTBETCTBUU C  TPAJAWLUUOHHBIMU  POCCUHCKMMH  COLMOKYJABTYPHBIMHU M  JYXOBHO-
HPAaBCTBEHHBIMU I[EHHOCTSIMHU, NMPUHSATHIMU B OOIIECTBE MpaBUIAMU U HOPMaMH IMOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALUU 00yJatOINXCS.

JIM4HOCTHBIE PE3YyIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMUXCS PYKOBOACTBOBATHCS
CUCTeMOW MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAlMi M pacIIMpEeHHE OMbITa JCSTeIbHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAaHUS 3HAUEHUS XHUMHYECKOW HAyKd B JKH3HU COBPEMEHHOro OOIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIUEe O MepeAOBbIX AOCTHUKEHHUSIX M OTKPBITUAX
MHUPOBOW M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSX 00 yCTpOMCTBE
MUpa 1 00IIeCTBa;

2)rpaxIaHCKOro BOCIIUTAHMS:

MIPEJICTAaBJICHUS] O COLMAIbHBIX HOPMAax M MPaBWIIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO HIOJIE3HOM,
y4eOHO-UCCIeIOBAaTeNIbCKOM, TBOPUECKONM W JAPYrMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOM JESITENFHOCTH MPHU BBIMIOJTHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHMHM YUYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHUMAHHUIO ¥ B3aWMOTIOMOINM B TpOIlecce 3TOM y4eOHOM AesaTelbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOE MOBEJICHWE U TOCTYNKH CBOMUX TOBAPHINEH C MO3UIUMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MOCIEACTBUI MOCTYIKOB;

3)11eHHOCTH HAYYHOT'O TIO3HAHUS:



MHUPOBO33PEHYECKHE  MPEJCTABICHHUS O  BEIIECTBE W  XUMHUYECKOH  peaKIuH,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO DPa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JUIS
MOHUMAHMS  CYIIHOCTH HAYYHOW KapTUHBI MHUpa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3sBUTHS MPUPOJbI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOTHON Cpelor, O posin
XMMHWH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IOJyYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOII0JaeMbIX IPOILECCOB W SBJICHHI, IO3HABATEIBHOM,
WH()OPMAIMOHHON U YUTATEILCKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHON pabOThI
C y4eOHBIMH TEKCTAMH, CIIPABOYHOHN JHTEPATYpPOU, JOCTYIMHBIMH TCXHUYCCKHMH CpPEICTBAMHU
MH()OPMAMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYCHHWIO M TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW U HCCIIEIOBATEILCKON ACSITEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS OOYUCHHSI B TaIbHEHIIIEM;

4)popMupoBanus KyJbTYPbI 3/10POBbS:

OCO3HAHHWE IICHHOCTH J>KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 37I0POBBIM 00pa3 JKW3HH, OCO3HAHWE IMOCIEACTBUH W HEMPUSTHE BPEIHBIX
MpuUBbIUEK (YHOTpeOJSeHUsl alKoroJis, HApKOTHKOB, KypEHHS), HEOOXOIUMOCTU COONIO/IeHUs
MpaBwI 0€30MAaCHOCTH TMPH OOpAIEeHUH C XUMHYSCKAMHU BEIIECTBAMH B OBITY M PeaTbHOM
KU3HH,

5)Tpy10BOro BOCIIUTAHMS:

MHTEpEC K MPaKTHYECKOMY M3y4eHUI0 npodeccuii U Tpyaa pa3InyHOro poja, yBaKeHHUE K
TpyAy M pe3yibTaTaM TPYIOBOH MAEATEIbHOCTH, B TOM UYHCJIE HAa OCHOBE MPUMEHEHHUS
MpEeIMETHBIX 3HAHMM TIO0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUAYAIbHOW TPAEKTOPUU
MPOJIOJKEHHST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEITHOW Mpo(]ecCHOHATBbHON NesATEIPHOCTH H
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B MPOGECCUOHATBHON CPE/IE;

6)3K0JI0r14eCKOro BOCIIMTAHMS

9KOJIOTHYECKHU 11€1ec000pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAHUE LIEHHOCTH 3J0POBOr0 M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHHUs MPaBUl O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BElleCTBaMHU,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIUX 3T0POBBIO U KU3ZHHU JIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HaHUWA, IMOJIydaeMble MPU HM3YYCHUH XUMHH, IS PELIeHUs
3aj1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOid, sl TOBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATBFHOTO XapakTepa IKOJIOTMUECKUX MpoOIeM U MyTel UX pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJOTHUECKOTO MBIIIIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MerampeIMETHBIX PE3YNbTaTOB BBIICISIOT 3HAUMMBIE Ul (popMHUpOBaHUs
MHUPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIUI, TUMOTe3a, (PaKT, cucTema,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEAMETOB POPMUPOBATH MIPEICTABICHUE O
[[EJIOCTHOM HAyYHOW KapTUHE MHpa, U YHUBEpCalbHbIC ydeOHbIe NeHCTBUS (MTO3HABATENBHEIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO Y4eOHOU JesITENFHOCTH.

Ilo3HaBaTeIbHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS



ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHHSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUI:
pacKpblBaTh CMBICA XMMMUYECKHX HOHATHH (BBLIEIATb HX XapaKTEpHbIE IPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBS3b C APYTHMMH MOHITUSAMH), UCIIOJIb30BaTh MOHATHS ISl OOBSICHEHUS
OTIENbHBIX ()AKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHUH IS Kiaccu(UKaIuu
XMUMHMUYECKUX BELIECTB U XUMUUYECKUX PEAKIMM, yCTaHABIUBATh IPUYMHHO-CJIE/ICTBEHHBIE CBS3H
MeX1y 00BEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 AHAJIOTUH), JIEJIaTh BBIBOJIbI U 3aKIIIOUCHMUS;

YMEHHME NPUMEHSTHh B INPOLIECCE MO3HAHUS MOHATHS (IIPEIMETHBIE U METANpPEAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsSIEMbIE B XUMHHM MOJIEIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHueckas ¢opMyla U ypaBHEHHE XMMMUECKOW peakuuu — TMpU pelieHnd YydeOHo-
MO3HABATENbHBIX 3a/a4, C Y4€TOM OTHX MOJENBHBIX IPEJCTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELECTB U
XMUMHUYECKUX pEeaKUU, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBS3H U
MIPOTUBOPEYUS B U3yYaEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nuccienoBarebckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE HWHCTPYMEHTa IMO3HaHHUS, a
TaKkkKe B KadecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPABUILHOCTU
BBICKa3bIBAEMBIX CYXICHMUIA;

MpHOOpeTEeHNEe OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHMUYECKHUX
SKCIEPUMEHTOB, YMEHHE HA0II01aTh 32 XOJ0M IMpoIlecca, CAaMOCTOSITEIbHO MTPOrHO3UPOBATh €T0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIesIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HHMOPMALIUIO PA3TUYHBIX BUIOB
1 (HopM IpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAS TUTepaTypa
XMMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MOCOOMs, pecypchl HHTepHeTra), KpUTHYECKU
OIICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METO/IbI M 3allPOCHI IIPU MOUCKE U 0TOOpe nHbOpMauu U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUSI y4EOHBIX U MO3HABATENbHBIX 3a7a4
OTpeNeNéHHOr0 THIA, MPHOOpETEeHHE ONbITa B OOJACTH HCHOJIB30BaHUS WH(MOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIbTYpPOH aKTUBHOTO MCIIOIb30BAaHUS PA3IMYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (OpPMY MperCTaBICHUS
uH(pOpMallUd ¥ WJUTIOCTPUPOBATH pelIaeMble 33Jaydl HECIOKHBIMH CXEMaMH, JAUarpaMMaMu,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;

YMEHHUE HCIOJIb30BaTh U aHAIU3UPOBaTh B Ipoliecce y4eOHOW M HCCIIe0BaTENIbCKOMN
JeATeIbHOCTH HH(OPMAIIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO X035HCTBA U TPaHCIIOpTa
Ha COCTOSTHUE OKpYXKaroIled MPUPOJHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JCHCTBHUSA:

YMEHHUS 3aJaBaTh BOMNpPOCHl (B XoAe auamora M (MJIM) IUCKYCCHHM) IO CYIIECTBY
oOcyxnaeMoil TeMmbl, (OPMYIHPOBATh CBOM TPEAJONKEHHS OTHOCUTENIBHO BBITIOJTHEHUS
IIPEI0KEHHON 3a/1a4H;

YMEHHSI TIPEACTABIIATE NOJYyUYEHHBIE PE3YIbTAThl IO3HABATEIBHOM AEATEIBHOCTH B YCTHBIX
U TUCBMEHHBIX TEKCTax; JejaTh IPE3EHTALUI0 pPE3yJIbTaTOB BBIIOJHEHUS XUMHUYECKOTO



JKCIIEPUMEHTa (JIA0OpATOPHOTO OTBITA, JTAOOPATOPHON pabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YICOHOTO MPOCKTA);

yYMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABATEIBHOU U
MCCIIEIOBATENILCKOM JEATENbHOCTA TPU PEIICHHH BO3HHUKAIOIIMX MpoOJIeM Ha OCHOBE yuéTa
oOIMMX WHTEPECOB W COTJIACOBAHMSA TMO3HUIMH (0OCYXIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBHI, ONpeesieHue KPUTEPHEB O OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE el CTBUA:

YMEHHUE CaMOCTOSITEJIbHO ONPENENIATh LIEIU AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BBHIOMPAThH
Haubonee HPQPEeKTUBHbIE CHOCOOBI pemieHus y4eOHbIX M IO3HABaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh MPEUIOKEHHBIA QJITOPUTM JEHCTBHM IpHU
BBITIOJTHEHUH 33JaHUH ¢ y4€TOM TIIOJIydeHHMS HOBBIX 3HAaHMH 00 H3yd4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHUE IOJIyUEHHOTO PE3yJibTaTa 3asBJIEHHOU 1€y,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIpe/jiaraéMble B YCIIOBUU 3aJJaHHM.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pE3yIbTaTOB 10 OCBOEHHUIO 00S3aTENBHOTO COJEPIKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHONl pabodeld mporpaMMoil, BBIAEISIOT: OCBOEHHbBIE
OOyJarOIIMMHUCSA HaydHbIE 3HAHWS, YMEHHUS W CHOCOOBI JCUCTBHUH, crHenupUIeCKue s
npeaMeTHo obnactu «XUMHS», BUIBl AEATENBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpIIpEeTAIH, TPEoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYaLIUsX.

K koHiy obyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUNA: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJIOHOE BELIECTBO, CMech (OAHOpPOIHAas U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHUTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas JOJIsI XUMHUYECKOTO
JJIEeMEHTa B COCIUHEHHH, MOJISIPHBIM OOBEM, OKCHJI, KHCIOTa, OCHOBAaHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKkius, KjiacCupuKaius
peakiuii: peakiuu COeAMHEHUS, PEaKuu Pa3IOKEeHHsI, PEaKIIMK 3aMEIICHUs], peaKklun
oOMeHa, 9K30- U IHAOTEPMHUECKUE PEAKIIUH, TEIIOBOM 2PPeKT peakiuu, siApo aToma,
AIIEKTPOHHBIA CJION aToma, aroMHasi opOuTaib, paauyc aromMa, XMMHYECKas CBS3b,
MOJISIpHAsT M HETOJISIpHAs KOBAJICHTHAs CBSA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas A0S BellecTBa (MPOIEHTHAs KOHIIEHTPAlKsI) B PACTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX MOHSATHUH U HPUMEHSTH 3TU
MOHATHUS MPU ONUCAHUY BEIECTB U UX MPEBPALCHUH;

® UCMOJb30BATh XUMHUECKYIO CHMBOJHUKY ISl COCTaBlieHHs (OpMYJT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

e OMNpeAeNisITh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTETEHb
OKHCIICHHsI DJIEMEHTOB B OHMHApHBIX COEIMHEHUSX, MPHHAUICKHOCTh BEIIECTB K
OTpeNieNIEHHOMY KJacCy COEIUHEHMH 1o QopMmynaMm, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHAs! M HOHHAs1) B HEOPTaHUYECKUX COCTMHEHHUSX;

e packpsiBath cMmbica Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1€MOHCTPUPOBATH
MOHUMAaHHUE TEPHOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
nosioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXpPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHAa ABOTaIpo;



ONMCBHIBATh M XapaKTepu3oBaTh TabnuuHylo ¢opmy Ileproanueckoil cUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: pPa3jMyaTh IMOHATUS «JaBHas mnoarpynmna (A-rpymma)» u
«mobounass moarpynna (b-rpymma)», manbie u OoJibIIME TEPHOABI, COOTHOCHUTH
00o03HaueHus1, KOTopble UMerTcss B Tabnuie «llepuoauueckas cucreMa XHMHUYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS ATOMOB
XMUMUYECKUX OJIIEMEHTOB (COCTaB M 3apsia sapa, oOIIee YWCIIO JIIEKTPOHOB U
pacnpe/iesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUECKHE IEMEHTHI, HEOPraHMUECKUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHMCIYy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BEUIECTB, MO TEIMJIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJas  ONMCAHME NPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

MIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kaye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUH B PA3TUYHBIX YCIOBUSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (opMylie COeMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

MIPUMEHSITh OCHOBHBIE OTEPAllUU MBICIUTENLHON NEATENbHOCTH — aHAIU3 M CHHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEMATH3alNI0, KIACCH(UKAIINIO, BBISBICHHE MPUYWHHO-
-CIIEZICTBEHHBIX CBSI3ed — JJISi M3Y4EHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIuii,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl ~ TO3HaHUS  —  HaOIIOJeHHe,  H3MEpeHHeE,
MOJETUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYyIoM U J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKXke IpaBWiiaM OOpAaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJHEHUIO J1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJYYCHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB ¢ OMNpeAeaEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIECTBA, IJIAHUPOBATH
U MPOBOJHUTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB HIENIoUel U
KHCIIOT C IOMOIIbIO HHAUKATOPOB (JIAKMYC, PeHOI(TaIenH, METUIIOPAHXK U JPYTHUE).

K koHniy obyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHNA: XUMHUYECKUU AJIEMEHT, aTOM,
MOJIEKyJIa, UOH, KATUOH, aHUOH, ITPOCTOE BEILLECTBO, CIOKHOE BELIECTBO, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XMMHUYECKas peaklus, XUMHYEeCKas
CBSI3b, TETNIOBOM PQPEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIHTHI,
HEDJIEKTPOJIUTHI, DIIEKTPOJUTUYECKAs] UCCOLMAIUS, pEeaKlMd HMOHHOTO OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble U HEOOpaTUMblE pPEaKIIHH,
OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIC peakuuu, OKMCIIUTENb, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAaHOBIICHHE, allJIOTpONus, aM(OTEepHOCTh, XHMHUECKas CBS3b
(KoBaleHTHAsi, HMOHHAs, MeETaJuIMdyecKas), KpUCTAJUTMUECKas pemeéTKa, KOPPO3Us
METAJUIOB, CIUIaBbl, CKOPOCTb XWUMHMYECKOW pPEaKIUu, MPEAeiabHO JOIYyCTUMAas
konueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKHX MOHATHUA U NPUMEHATH 3TH
TIOHSATHS IIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHHUI;



UCIIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJIE€HUS (OpMyna BeEWIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKLIMIL;

OTpENeNiATh BAJICHTHOCTh W CTENEHb OKHUCIEHUS XHUMHYECKHX DSJEMEHTOB B
COCJMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIICIKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaccy coeAuHEeHu# 1o (opmyrnam, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsl, MOHHAs,
MeTaJUIM4YecKas) B HEOPTaHMYECKHX COCIUHEHMAX, 3apsj HOHA M0 XUMHUYECKOU
bopmyre, xapaktep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCITUHEHHUH, THUII
KPUCTANTHIECKOH pemETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbica [lepuoaunueckoro 3akoHa /[, M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATh U XapaKTepU30BaTh TabmuuHyoo Gopmy Ilepnonndeckoit
CUCTEMBl XHMHYECKHX D3JIEMEHTOB: pa3linyaTh TOHATHS «rjaBHas nojarpymma (A-
rpynna)» u «mnobounas mnoarpynna (b-rpymnma)», manele u  OoJblIME TMEPUOJIBI,
COOTHOCHTH 0003HAueHMs, KOTOphIE HMEIOTCS B IEPHOAWYECKON Tabnmie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB U
3apsi sipa, 00Iee YMUCIIO AIEKTPOHOB M PACHPEICTICHHE HX TI0 3JICKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJIIEMEHTOB W WX
COCIIMHEHUH B TIpe/eax MajblX MEPHOJOB M TJIABHBIX MOATPYIII C YIYETOM CTPOCHUS
WX aTOMOB;

KJIaccu(UIMPOBATh XUMHUECKUE IEMEHTHI, HEOPraHMYECKHE BENIeCTBA, XUMUYECKHE
peakuuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIMJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTENeHEH OKUCICHUS XUMUYECKUX JIEMEHTOR);
XapaKTepu30BaTh (OMUCHIBATh) OOIMME M CHeU(PUICCKHE XUMHUYECKHE CBOMCTBA
MIPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIasi OMKMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHUUECKON AUCCOIUALIMKU KUCIOT, MIEI0YEeH U COJIeH,
MOJIHBIE U COKPAILEHHBIE YPaBHEHUS peakluii HOHHOrO 0OMEeHa, ypaBHEHHsI peaKkiui,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKIY BeUIECTBAaMU
Pa3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHI MOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOTO OanaHca ITHUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHHSI, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B PA3IMYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MacCCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa 1Mo (opMylie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh TMpaBWia MOJB30BAaHUS XMMUYECKOW TMOCyIoW ©  1abopaTopHBIM
o0opynoBaHHEM, a TakXKe MpaBWiIa OOpalleHUs C BEUIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIOJHEHUIO JTa00OPATOPHBIX XUMUYECKHX OTBITOB MO MOTYyYSHHIO
1 cOOMpPaHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

MPOBOJHUTH PEAKINH, TOATBEPXKIAIOIINE KAUeCTBEHHBIN COCTaB Pa3lUYHBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM IyTEM XJIOpUA-, OpoMua-, MOaUA-, KapOoHat-, docdart-,
CWIIMKAT-, Ccynb(haT-, THIPOKCHI-UOHBI, KATUOHbBI aMMOHHUS ¥ HOHBI H3yYEHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTEILHON NEATEThbHOCTH — aHAIM3 U CHHTE3,
CpaBHEHHE, 0000IeHNe, CUCTEeMATU3AlMI0, BBIABICHUE MPUUYNHHO-CIEICTBEHHBIX



CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEILECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HayyHbIE METOJBI T[O3HAHWA — HAONIOJEHHWE, W3MEPCHHE, MOJICIHPOBAHHUE,
9KCIEPUMEHT (PEaJIbHBIA U MBICICHHBIN).
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Paznen 1.HepBOHaqa.m>m>1e XHUMHYECCKHEC ITOHATHUSA
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Xumusi — BakHast 00J1acTh
€CTECTBO3HAHMS M MPAKTUYECKOU
JESATETBbHOCTH YEJIOBEKA
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Htoro nopasaciy
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Pasnen 2.BaxHeiimue npeacTaBuTe/ M HEOPraHMYECKHUX BEIECTB

2.1

Boznyx. Kucnopoa. [Tonstue 06
OKCHAAX
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29 Bopopoa.Ilonstue o kucnorax u

COJIIX

bu6mmoreka [{OK
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Bopna. PactBopsr. [lonsitue 06
OCHOBAHMAX

2.3
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urok.ru/
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OCHOBHBIEKJIACCHIHEOPTraHUYECK
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Hroro no pasgeny
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Pazpnen 3.1lepuoanyeckuii 3akon u [lepunoanyeckasi cucremMa XuMmuueckux 3jaementon /1. U.
MenpaeseeBa. Ctpoenne aToM0OB. XuMHYecKasi ¢BA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE
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[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema

XUMUYeCKnX deMeHToB 1. 1.
Memnnene-eBa. CTpoeHneatoma

bubmuoreka [JOK
https://m.edsoo.ru/7f41
837c

POIII
https://resh.edu.ru/
Wudoypoxhttps://info
urok.ru/
Pyry6https://rutube.ru
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XUMHYECKasA CBA3b.
3.2 OKUCIUTEIILHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

bubmmoreka [{OK
https://m.edsoo.ru/7f41
837c

POIII
https://resh.edu.ru/
Wudoypoxhttps://info
urok.ru/
Pyryo6https://rutube.ru
[feeds/education/

SIKmacchttps://www.y
aklass.ru/

Hroro no pazneny

15

Pe3epBHOE Bpems
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SAKnacchttps://www.y
aklass.ru/
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9 KUIIACC

N HauMeHoBaHu KoaundecTBo4acoB
H; € pa3jeyioB U Bee Konrpoanr | Ilpakruuyec | IJIeKTpOHHBIE (1MPOBLIE)
0 TeM o HbIE KHe o0pa3oBaTejibHbIE PeCypChl
NporpaMmblI padoThI padoTsbI
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bu6moreka [IOK
https://m.edso00.ru/7f41837¢
OCHOBHELE POII https://resh._edu.ru/
Wudoypoxhttps://infourok.ru/
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Hroro no pazneny 17
Pasznen 2.HemeTa/sIbI H X COeIMHEHUS
OO6mras bubmuoreka [JOK
XapaKTepPUCTUK https://m.edsoo.ru/7f41837c
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VIIA-Tpynmsl. Pyry6https://rutube.ru/feeds/e
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SKmacchttps://www.yaklass.r
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Oo6mas
XapaKTEPUCTUK
a XUMHYCCKHUX
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PO https://resh.edu.ru/
Nudoypoxhttps://infourok.ru/
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KPpEMHHH U UX u /
COCIUHECHU S o
Utoro no pazueny 25

Pa3zpen 3.Mertasiibl 1

HX COeAMHECHUSA
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3.9 Baxwueiimme 16 1 bubmuoreka [JOK

MCTAJJIBI U UX

https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny

20

Pa3znen 4. XumMus u ox

py:Kawmas cpeaa

bubmmoreka [{OK
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YYEBHO-METOJMYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

«Xumus 10 knace» O.C.I'aOpuensiH - peKOMeHJ0BaHO MUHHCTEPCTBOM 00pa30BaHuUs U HAYKU
P® / 10-e u3nanue, nepepadborannoe — M.: JIpocda, 2023

Pa6ouas Terpanp «Xumus 10 knace» O.C.I'abpuensH - pekoMeH10BaHO MUHUCTEPCTBOM
oOpazoBanus u Hayku PO / 10-e uznanue, nepepadorannoe — M.: [lpocda, 2023

METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
CraHzmapT OCHOBHOT'O 00IIero 0Opa30BaHUsI 0 XUMHUH.

[Iporpamma kypca xumuu i 8-11 kinaccoB OV / O.C.I'abpuenss.- 5-e u3f., crepeoTun.-M.:
Hpoda, 2023.

INa6puensu O.C., OctpoymoB N.I'., Xumus. 10 kmacc. HacTosnbHast kHura yaurens., - M.:
Hpoda, 2022.

B.I". lenucora. Xumus. 10 knacc. [Toypounsie miansl o yueonuky O.C.I"abpuensx
np.,.Bonrorpaa: Yuurens, 2021

O.C.T'abpuensu ,®.H.Mackaes, C.1O.[Tonomapes, B.1.Tepennn. Xumus. 10 kmacc.
[TpodunbHeIit ypoBeHs.: yuebd. mis OY - M.: JIpoda, 2023.

Xumus 10 knacc.: KoHTposibHBIE B TipoBepouHbie paboThl K yueOuuky O.C. I'abpuensaa
«Xumus. 10»/ O.C. I'abpuensn, [1.H. bepé3kun, A.A. Ymakora u ap. — M.: [Ipoda, 2022.

Panenxuit A.M., Jlunakruyeckuii Mmatepuan rno xumuu ais 8-11 kiiaccoB: mocoOue As yquTens
/ -M.: IIpcBemienne. 2021

[TaBnoBa H.C. [lunaktrueckue KapTOuKu-3a1aHus mo XxuMuu: 10-i Ki1.: K yueOHUKY
O.C.T'abpuensina u ap. «Xumus. 10 kmace» / - M.: Dk3ameHn, 2021

Hexkpacosa JI.1., Xumus. 10 knacc. Kaprouku 3ananuii.- Caparos: Jlunei, 2022.

Kum E.Il. Xumus. 8-11 xiaccsl. [Ipaktuueckue padotsl. — Capatos: Jluueit, 2022



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POUI https://resh.edu.ru/
Wudoypoxhttps://infourok.ru/
MyneTrypoxhttps://multiurok.ru/
Hcnopranhttps://nsportal.ru /

bubmmoreka [{OK https://m.edsoo.ru/7f414452
MyneTrypoxhttps://multiurok.ru/

OTkpbITHIH ypoK. 1 cenTsOpst https://urok.1sept.ru/
Pyry6https://rutube.ru/feeds/education/
CoBpeMeHHBIH yIUTeNbCKHA opTai hitps://easyen.ru/
Yuaurens.comhttps://uchitelya.com/
SKnacchttps://www.yaklass.ru/
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