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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE TPEOOBAHUHN K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeILHON NPOTPpaMMbl OCHOBHOTO 00I1Iero odpasoBanusi, npenactaBieHHbpix B ®I'OC 00O, a takke Ha OCHOBe ¢enepalibHON paboueit
MPOrPaMMBI BOCITUTAHUS M C YIETOM KOHIICIIIIUU TIPSO aBaHus y4eOHOTO TpeaMeTa « XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoi
denepanuu.

[IporpamMma mo XUMHUH AaéT MPEACTaBICHUE O IEINAX, OOImeH cTpareruu 0OydeHHs, BOCIIMTAHUS U Pa3BUTHs OOyJarOIIMXCS CPEICTBAMU
y4eOHOTO TIpeAMeTa, YCTaHABIMBACT OO0s3aTeIbHOE TPEAMETHOE COJACp)KaHUe, MpeayCMaTphBaeT paclpelelieHHe €ero Mo KilaccaM H
CTPYKTYPUPOBAaHHE TIO pa3/ieiiaM U TeMaM IPOrpaMMBbl 10 XHMHH, ONPEACIISET KOJINISCTBCHHBIE U KAa9eCTBEHHBIC XapaKTEPUCTUKH COJICPIKAHMUS,
PEKOMEHIYEMYIO TIOCIIEA0BATEILHOCTh H3YICHHUSI XUMHH C YIETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaroIuXCcsl, ONMPEaessieT BOZMOKHOCTH MPEeIMETa ISl pealn3aliui TpeOOBaHUH K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHMs, a TaKKe TPEOOBaHMIA K pe3ylibTaTaM 00ydeHHsI XMMUH Ha yPOBHE 11 eJeit
W3yUYEHHsI TIPeIMETa U OCHOBHBIX BUIOB YI€OHO-TTO3HABATEIBHOM eI TEIHHOCTH 00yJaIOMIerocs 0 OCBOSHHIO Y4EOHOTO COIePIKaHHUSL.

3HaHWE XUMHH CITY’)KAT OCHOBOM [T (DOPMHUPOBAHUS MUPOBO33PEHUS 00YJAFOIIET0Cs, €ro MPECTaBICHUI 0 MaTepHUAIbHOM €IMHCTBE MUPAa,
BOKHYIO POJIb UTPAIOT (HOPMHpPYEMbIe XUMHUEH TPEJCTABICHUS O B3aUMOIIPEBPAIICHUSAX SHEPTUH U 00 IBOJIIOIUH BEIIESCTB B IIPHUPOJIE, O MyTAX
pernieHus ra00aabHBIX MPOOIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, TIHIIEBOM M YKOJOTUYECKON 0€30MacHOCTH,
poOJIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peau3aliyd BO3MOXKHOCTEHM Uil caMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYPHl JIMYHOCTH, €€ oOmied u (QyHKIHOHAIbHOM
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIUICHHUS M TBOPYECKUX CIIOCOOHOCTEH 0OydarolmIuxcs, HABBIKOB WX CaMOCTOSITENIbHON y4deOHOMU
JeSITeNIbHOCTH, AKCIEPUMEHTANIbHBIX U HMCCIEI0BATeNIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCETHEBHOM *KU3HU, TaK U B MPO(ecCHOHATHLHOM
NesITeNIbHOCTH;

3HAKOMHUT CO CIEeUU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOTO B3IUIAla Ha €IMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS
OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IrPpaMOTHOCTH OO y4aIoNInXcs;

crocoOcTByeT (POPMUPOBAHHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IPUPO/IE, K UETIOBEKY, BHOCUT CBOI BKJIa/l B
JKOJIOTMYECKOe 00pa3oBaHue 00yJaIOLIUXCA.

JlanHple HampaBieHUS B OOYYCHHHM XUMHUHU OO0ECIEeYUBAIOTCSA CHEMU(PUKON CoaepKaHUs Y4eOHOTro MpeaMeTa, KOTOPBIA SABISETCS
MeJarornyecKy aIalTHPOBAHHBIM OTpa)KeHHueM 0a30BOM HAYKHM XUMHH Ha OTPeeIEHHOM dTane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHusi OPUEHTHPOBAH Ha OCBOECHUE 00YJYarOIIUMHUCS CUCTEMBI ITEPBOHAYABHBIX TOHATUN
XUMHH, OCHOB HEOPTaHMUECKON XUMHUHU U HEKOTOPHIX OT/IETbHBIX 3HAUUMBIX IOHSITUNA OPraHUYECKON XUMUH.

CrpykTypa coJiep>kaHus MPOTrpamMMBbl 110 XUMHH c(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO 1MOX0/1a K €€ n3yueHuto. CoJiep>kaHue CKIaabpIBaeTCs
U3 CUCTEMbI MOHSATHI O XMMHUYECKOM JIIEMEHTE M BEIECTBE U CHCTEMBI MOHATHH O XUMUYecko peakmuu. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHU30BaHbI IO MPUHIIKITY MTOCIEOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUYECKUX MPENICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;



— Y4YEHHS O CTPOEHUHU aTOMa U XMMHYECKOM CBA3H;

— MPEICTaBICHUH 00 MEKTPOIUTUYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITMPUUECKH TOTYUYECHHBIX U OCMBICTICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEA0BATEIHLHO
OT OJHOTO YPOBHSI K JPYrOMY, BBINOJHSS (YHKIUH OOBSICHEHUS W IPOTHO3HPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUSI U TIOJyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHune MPOrpaMMBbI IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHMIO MPEICTABICHUS O XUMHUECKOW COCTABIIAIONICH HAYYHOW KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOMN MPHUPObI, IEHHOCTHOTO OTHOILIEHHS] K HAYyYHOMY 3HAaHHIO U METOJIaM MO3HaHus B Hayke. M3yueHne XuMuu NpoUCXoIuT ¢
MPUBJICYEHUEM 3HAHUI U3 paHee U3yYeHHBIX YIeOHBIX MpeaMeToB: «OKpyxaromuil Mupy», «buonorus. 5—7 kinacce» u «Dusnka. 7 Kiacey.

[Ipy u3yyeHUH XMMHMM HPOUCXOIUT (POPMHpPOBAHME 3HAHWKW OCHOB XMMHUYECKOM HAyKH KaK OO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS,
MIPaKTUYECKON IEeATEIbHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHL. 3aa4ya y4eOHOTo IpeIMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XHMHYECKUX 3HaHUM — BaXHEMIIUX (aKTOB, MOHITHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHHUH, IOOCTYNHBIX 0000IIeHNi
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HaAyKH, B MPUOOIIEHUH K HAyYHBbIM METO/1aM NIO3HAHMSI TPU U3YUEHUH BELIECTB U XMMHYECKUX peaKuil, B
(hopMUPOBAHUH U PA3BUTHH IMO3HABATEIHFHBIX YMEHUM U UX TPUMEHEHHUH B yUeOHO -TT03HABATEIFHON U YIEOHO-HCCIIEIOBATEIHCKOM IESITEILHOCTH,
OCBOEHHUU MpaBUJI 0€30MacCHOTO 0OpaIeHHsI ¢ BEIECTBAMU B TOBCEHEBHOM JKU3HH.

[Ipyu u3ydeHnn XMMHUHN Ha YPOBHE OCHOBHOTO 00I1Iero 00pa30BaHus Ba)KHOE 3HAYEHHE TPHUOOPETH TaKue LEIH, KaK:

— (OpMHUPOBaHNE UHTEIJIEKTYaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY PUHSITHIO
pelIeHni, CHocoOHOM ananTUPOBATHC K OBICTPO MEHSIFOIIMMCS YCIOBUSAM KU3HU;

— HamnpaBJIeHHOCTh OOy4YeHHS Ha CHCTEMAaTHYecKoe MpHOOIIeHHe OOy4aromMXCs K CaMOCTOSATEIbHOM MO3HABaTENIbHOUW NEesSTeNIbHOCTH,
Hay4YHBIM METO/IaM MO3HAHUS, POPMUPYIOIIUM MOTHBAIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrieueHHe YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYJaIOMMMHCS OIbITa Pa3HOOOpa3HOW NEATETbHOCTH, TO3HAHUS U
CaMOTIO3HaHUs, KJIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIMH ), UMEIOLINX YHUBEpPCAIbHOE 3HAYCHHE IS Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— (hopmupoBanue oOuieil GyHKIMOHAIBLHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHUCJIE YMEHHI OOBACHATH U OLIEHUBATH SBJICHUS
OKPYKaIOILIEr0 MHpPA, UCIOJb3ysl 3HAHUS U OIBIT, NOJyYEHHbIC MIPH MU3yYCHUH XUMUU, IPUMEHATh UX MPH pEUIeHUH MpoOieM B MOBCETHEBHOM
YKU3HU U TPYJI0BOM JESTEIbHOCTH;

— (opmupoBanue y OOy4yalOUIUXCSd TYMAHUCTUYECKUX OTHOILICHUH, MOHMMAaHUS IEHHOCTH XMMHMYECKHUX 3HAHUU JUIs BBIPAOOTKHU
HKOJIOTMYECKHU 1eIeCO00pa3HOro MOBEICHUS B ObITY U TPYAOBOM JAEATEIHHOCTH B LIETSX COXPAHEHUS CBOETO 37I0POBbSI M OKPYXKAIOIIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIMTAaHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYECKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIL U HAPABICHHOCTH JajbHeiiero ooyueHus.

OO11ee yuCiIO 4acoB, OTBEAEHHBIX ISl U3YUEHUsI XMMHUU Ha YPOBHE OCHOBHOTO 001ero o0Opa3oBanus, coctaBiseT 136 yacoB: B 8 kiiacce —
68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEIETIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbBIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YeloBeKa. XUMUS B cucTemMe HayK. Tena u BeuecTBa. du3nueckrue CBONCTBA BELIECTB. ArperarHoe
cocrosiHue BemiecTB. [IoHsATHE 0 MeTO1aX TTO3HAHUS B XUMHHK. YucThie BemecTBa 1 cMecH. CrocoObl pas3/ienenus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE dN1eMeHThl. CUMBOJIbI XMMHUYECKUX 31€MEHTOB. [IpocThie U ciokHbIE BellecTBa. ATOMHO -MOJIEKYJISIPHOE
yUEHHUE.

Xumunyeckasi popmysna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cOCTaBa BellecTB. OTHOCHUTENIbHAsI aTOMHas
Macca. OTHOcUTeNbHas: MOJIEKyJIsipHast Macca. MaccoBast 10J11 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHNUHU.

KommuectBo BemectBa. Mousb. MoursipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHUIL BelecTsa. Pacyérsl no
(dbopMysaM XUMHUYECKUX COCAMHEHUH.

Ouznyeckrue U XUMHUYECKUE SIBICHUS. XUMUYeCcKasl peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUsI MacChl BelecTB. XUMUUYECKUE YPAaBHEHUS.
Knaccudukanus XuMuyeckux peakiuui (CoeTmHeH s, pa3IoKeHus, 3aMellleHus, 0OMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYAOW, MpaBUJIaMH paboOThl B J1abopaTopuu U MpuéMamu oOparieHus ¢ 1a00paTOpHBIM 00OPYAOBAHUEM,
M3Yy4YEeHHE M ONHCaHHe (U3NYECKHX CBOWCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HaOMoJeHHe (U3MUecKuX (IUIaBJIEHHE BOCKA, TassHHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIICHHE U KOHIECHCAIHsI BOJIbl) U XMMUYECKUX (TOPEHHE CBEUH, TPOKATMBAaHUE METHOM TPOBOJIOKH, B3aUMO/I€H CTBHE
MeJia ¢ KUCJIOTOM ) SIBIICHNH, HaOII0ICHUE 1 OTTMCAaHNE TIPU3HAKOB MPOTEKAHMS XUMHYECKUX PEaKIIni (pa3yIoKeHne caxapa, B3aMMOICHCTBHE CEPHON
KHCJIOTHI C XJIOpHIOM Oapus, paznoxkeHue ruapokcuaa meau (11) mpu HarpeBanuu, B3anMoIeCTBHE JkKene3a ¢ pactBopoM coyii meau (1), nzydenne
croco0OB pa3fieleHuss CMeced: C MOMOINBI0O MarHuTa, (PUIBTPOBAHHUE, BbHINAPHBAHME, TUCTUILIALMSA, Xpomarorpadus, NpoBeIeHHE OUYUCTKH
IIOBAPEHHOM COJIM, HAOIIOIEHHE U ONMCAHUE PE3YJIbTATOB MPOBEICHUS ONbITA, WITIOCTPUPYIOLIET0 3aKOH COXPAHEHHs MacChl, CO3/1aHUe MOIeen
MOJIEKYJ (ITIapOCTEPKHEBBIX).

BaxuHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BelIeCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciaoposn — aneMeHT u npoctoe BemecTBo. HaxoxaeHue kuciaopoja B npupoze, Gusnueckue u
XuMuyeckue cBoiictBa (peakuuu ropenus). Oxcuzapl. I[Ilpumenenue kucioposa. CrnocoObl NOJIydeHHMs KHCIOpoJa B JabopaTopuu U
npomslieHHOCTH. KpyroBopot kucioposa B npupose. O30H — asioTponHasi MoAU(UKALUS KUCI0POa.

TennoBoit 3¢pdexT xuMuueckoil peakuy, TEPMOXUMHUECKUE YPABHEHUS, 3K30- U SHIAOTEPMHUECKHE peakuMU. TOIUIMBO: Yyroib U METaH.
3arpsi3HEHUE BO3/lyXa, YCUJIEHUE TAPHUKOBOTO 3¢ (deKTa, pa3pylieHrHe 030HOBOIO CIIOS.

Bonopoxa — anemeHT u npoctoe BenectBo. HaxoxxaeHue BoiopoJa B mpupoae, pU3nuecKue 1 XMMHUUECKHE CBOCTBA, MPUMEHEHHE, CIIOCOObI
nostydeHus. Kuciaotel u conn.

MonspHblil 00bEM ra3oB. PacuéTbl M0 XUMHUUECKUM YpaBHEHHSIM.

duznyeckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopbl. HacklllieHHbIE 1 HEHACBIIEHHBIE PACTBOPBL. PaCTBOPUMOCTE BEIIECTB B
BoJe. MaccoBasi [0 BellecTBa B pacTBOpe. XMMHMUYECKHe cBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpPOB B NMPUPOJE M B KU3HU YEIIOBEKA.
KpyroBopoT BosI B Iprpoe. 3arpsi3HEHHE NPUPOIHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.



Knaccudukanuss Heopranmueckux coenuHeHuil. Oxcuapl. Kiaccudukanus OKCUIOB: colieoOpasyromue (OCHOBHBIC, KHCIOTHBIE,
amdoTepHbIe) 1 HecoeoOpa3zyrouie. Homenknarypa okcuoB. @u3nueckue U XMkMUUeCKHUe CBOMCTBA OKCHIOB. [loirydeHne oKkcuaoB.

OcnoBanwms. Knaccudukaruss oCHOBaHUMN: MENOYN U HEPACTBOPUMBIC OcHOBaHMs. HoMmeHkatypa ocHoBaHMid. DU3HUECKHUE W XUMUYECKUE
CBOMCTBA OCHOBaHUM. [losryueHre 0CHOBaHM.

Kucnotel. Kitaccudpukanus kucnor. HomeHnknatypa kuciioT. @u3ndeckue ¥ XUMHUYECKUE CBOMCTBA KUCIIOT. Psiyx akruBHOCTH MetautoB H. H.
bekerona. [lonyyeHue KUCIoT.

Conu. Homenknarypa coneil. @u3nueckue u XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

['eneTnyeckas CBsI3b MEXKY KJIaCCAMH HEOPTaHUYECKUX COCIMHEHUH.

Xumuueckuii sIkcnepumenm:

KaueCTBEHHOE OIPE/IETICHUE COJIepKaHus KUCIOpoa B BO3AyXe, MOJy4eHne, COOMpaHue, paclio3HaBaHUE M U3yUYE€HUE CBOWCTB KUCIOPOJa,
Ha0JII0/IeHNE B3aUMO/ICHCTBUS BELLIECTB C KUCIOPOAOM U YCIOBHS BOSHUKHOBEHUS U MPEKpaIleHNs TOpeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu
OKCHJIOB U OIMCaHHE UX CBOMCTB, MOJy4eHHE, COOMpaHue, paclio3HaBaHUE U W3Y4YE€HHE CBOMCTB BOJOPO/ia (TOpeHne), B3auMOAeHCTBIE BOJAOPOIa
c okcupoM meau (I) (Bo3MOXKHO HCIOJIB30BaHUE BUIEOMATEPHUAIOB), HaOJNIOJIEeHHE OOPa3IOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIeIOBaHUE
0COOEHHOCTEHN PACTBOPEHHMSI BENIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPUTOTOBICHNE PACTBOPOB C ONPECIIEHHOM MAaCCOBOM J10JI€i paCTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHUE BOJBI C META/UIaMH (HaTPUEM M KalibIIneM) (BO3MOKHO HMCIIOJh30BAHUE BUICOMATEPHAIIOB), NCCIIE0BaHNE 00pa3ioB
HEOPraHMYECKHX BEIIECTB PAa3JMYHBIX KJIACCOB, HAONIOACHHE M3MEHEHUS OKPACKH WHAMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH, U3YUYCHHE
B3auMoeiicTBusa okcuaa meau (1) ¢ pacTBOpoM cepHON KHCIOTHI, KHCIOT ¢ METaUIaMH, PEaKIMil HeUTpaIu3aliy, TOJIydeHHEe HEPACTBOPUMBIX
OCHOBAHMUH, BBITECHEHHE OJIHOTO METaJla JIPYTMM W3 PacTBOpPA COJIM, PEUICHUE SKCHEPUMEHTAIBHBIX 33Jad N0 Teme «BakHelline Kiaccel
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuyveckuii 3akoH u Ilepuoanyeckasi cucrema xumu4yeckux 3jeMeHToB [I. U. MenaeneeBa. CTpoenne atoMoB. XUMHYeCKAast
¢BsI3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUH

[lepBbie MOMBITKK KiIaccU(PUKALIMM XUMHUYECKHUX 3JeMeHTOB. [IoHATHE O TpyInax CXOIHBIX 3JEMEHTOB (IIE€JIOYHBIE U MIEI0YHO3EMEIbHbIE
MeETaJlIbl, TAJIOTE€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aMmbOTepHbIE OKCUIbI U THIPOKCUIBI.

[lepuoanueckuit 3akoH. [lepuonnueckas cucrema xumuueckux smeMeHtoB Jl. . MenneneeBa. KopoTkoneproaHas v AJIMHHONIEPUOIHAS
dbopmel [lepuonnueckoii cucteMbl xumuueckux 3eMenToB JI. . Menaeneesa. [lepuonabl u rpymnmnbl. @U3HYECKU CMBICT MOPSIKOBOTO HOMEDPA,
HOMEPOB MEPUOJA U TPYIIIHI HIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siep. M3otombl. DnekTpoHbl. CTpoeHHE AMEKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XUMHYECKHUX
anemeHToB llepuoanueckoii cuctemsl . 1. MenneneeBa. XapakTepucTUKa XUMUUECKOTO 3JIEMEHTA [0 €ro NoJioxkeHuto B [lepuoanueckoii cucreme
. . MeHaeneena.

3aKOHOMEPHOCTH M3MEHEHUsl pajnyca arOMOB XMMHYECKUX AJIEMEHTOB, METAIIMYECKUX M HEMETAJUIMYECKHX CBOMCTB MO TpynnaMm u
MEepUOaaAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoit cucTeMbl XMMUYECKHUX 3JIEMEHTOB U1 pa3BUTUA HAayKu U ipakTuku. 1. 1. Menneneen
— YUY€HBIN U TPaXXJaHUH.

Xumuueckas cBs3b. KoBaneHTHas (MOJIipHasi ¥ HEMOJIIPHAs) CBSI3b. DJNEKTPOOTPHUIATETLHOCTh XUMUYECKUX 21eMEeHTOB. VIOHHas CBSI3b.

Crenenbp oxucneHusa. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpouecchl OKHCIIeHHs W BOCCTaHOBJEHUA. OKUCIUTENH U
BOCCTAHOBUTEH.



Xumuueckuii IKcnepumenm .

n3yueHre 00pas3IoB BEIIECTB METAJUIOB M HEMETAJIOB, B3aMMOICHCTBHE THIPOKCHIA IIMHKA C PACTBOPAMH KHCIIOT U LIEJI0YEH, TPOBEACHUE
OIBITOB, WJUIIOCTPUPYIOIIHUX HNPUMEPLI OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKum”I (I‘OpCHI/Ie, pCaKkuuun pas3jioxKCHUs, COGI[I/IHCHI/ISI).

Mescnpeomemmnnie ceasu

Peanuzanus MEXNpeAMETHBIX CBA3€M MPU M3YYEHMHM XMMHH B § KJIacCe OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -
-Hay4YHBIX HOHSITI/If/'I, TaxK U HOHﬂTHﬁ, ABJIIIOINMUXCA CUCTEMHBIMU JIS1 OTACIBHBIX NPCAMETOB €CTCCTBECHHO--HAYUYHOT'O LIUKJIA.

OOmue ecTecCTBEHHO--HAYYHBIC TOHSTHS: HAyYHBIM (aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KIIACCU(PUKAIUS, TEPHOIUIHOCTD,
HaOJI0IeHUEe, SKCIIEPUMEHT, MOJICIIMPOBAHKE, H3MEPEHHE, MO/JIEIb, SIBJICHHUE.

®dusuKa: Marepusi, aToMm, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJIA, SJICKTPUUYECKHI 3apsi,
BEIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, PU3NUECKHE BETUYUHBI, €IUHUIIBI U3MEPEHUSI, KOCMOC, IUTAaHETHI, 3BE3/b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MuUHEpabl, TOPHbIE IOPO/IbI, MT0JIE3HBIE HCKOTIAEMbIE, TOTIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BellleCTBO U XUMHUYECCKadA peakuus

[Tepuonnueckuii 3akoH. [lepronnueckas cucrema xumuudeckux sneMeHToB [l. M. MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B
N3MEHEHHH CBOMCTB XUMHYECKHX DJIEMEHTOB IEPBBIX TpéX IEpHUOa0B, KAJIHA, KAJIBIWUA 1 UX COG}II/IHGHI/Iﬁ B COOTBETCTBHU C IIOJIOKECHUEM JJIEMCEHTOB
B [lepuoanyeckoii cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHYECKON CBsI3M. THUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCHMOCTb CBOICTB BelIECTBA OT THUIIA
KPUCTAJUIMYECKOM PEIIETKU U BUIa XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHWYEeCKHX BEIIEeCTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PazIUYHBIM KilaccaM
HEOPraHUYECKUX COCAMHEHUI, TeHeTHYecKas CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMHUECKHUX PEaKIMil MO pa3Iu4HbIM MpU3HAKaM (110 YHCIY U COCTaBY YYAaCTBYIOIIMX B PEAKLIUU BELIECTB, M0 TEIIOBOMY
sddeKTy, Mo U3MEHEHHIO CTENIeHEH OKUCIEHUS! XUMUYECKHUX 3JIEMEHTOB, IO 00paTUMOCTH, 110 Y4aCTHUIO KaTalau3aTopa). DK30- U SHAOTEPMUUYECKUE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

[Tonsite 0 ckopoctu xumudeckoil peakiuu. [lonsarue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusiX. [IoHATHe 0 TOMOTEeHHBIX U
rereporeHHbIx peakuusx. [lonstue o karanuse. [lonstue o xumuueckoMm paBHOBecHH. PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH peakluu u
MOJIOKEHHE XMMHYECKOTO PABHOBECHSL.

OKHUCAUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, IEKTPOHHBIN OalaHC OKUCIUTENFHO-BOCCTAHOBUTENBHOM peakunu. CocTaBIeHIE YpaBHEHHIMA
OKHUCJIUTEIHHO--BOCCTAHOBUTENIBHBIX PEAKIIMIA ¢ UCTIOIH30BAHUEM METOA FIEKTPOHHOTO OasiaHca.

Teopust DIEKTPOIUTUUECKON OUCCOLMALMU. DNEKTPOIMTHI U HEDIEKTPOIUTHI. KaTnoHbI, aHMOHBL. MeXaHu3M AHUCCOLMAlMM BELIECTB C
Pa3TMYHBIMU BUIaMU XUMHUECKOH cBsizu. CTeneHp nuccormanuu. CUiabHbIC U cladble 2EKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIOBMS NMPOTEKAHUs PeaklUuii MOHHOTO OOMEHa, MOJHbIE M COKpAlIEHHbIC MOHHBIC YPaBHEHHUS PEaKIHi.
CBolicTBa KUCIIOT, OCHOBAHUH U COJIEH B CBETE MPEJCTABICHHUH 00 3JEKTPOIUTHUECKON Auccouunanuy. KauecTBeHHble peakiiuu Ha HOHBIL. [ToHsTHE
O TUAPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:



03HAKOMJICHHE C MOJEIISIMH KPUCTAIUTMYECKHUX PEIIETOK HEOPTaHNYECKUX BEIIECTB — METAJIIOB M HEMETAJIOB (rpaduTa 1 anMasa), CI0KHBIX
BEIIECTB (XJIOpUAA HATPHUA), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUH OT BO3JACHCTBUS pa3IMUHBIX (aKTOPOB, UCCIICAOBAHK €
JIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLIECCA AUCCOLMALMM KHUCIIOT, IIeJ0uel U cosiel (BO3MOYXKHO HCIOJIb30BAHUE BUEO MaTEpUAIOB),
MIPOBEICHUE OTBITOB, HIUTFOCTPUPYIOUINX MPU3HAKH MPOTEKAHUS PeaKkLnii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHUE ra3a, 00pa3oBaHHe
BO/Ibl), OIBITOB, WUIIOCTPUPYIOIIMX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHHe, peakluu pPas3jIoKEHUs, COEIUHEHUs),
pacrno3HaBaHHe HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIINI Ha HOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajuibl 1 MX coeJUHEHHS

OO01as XxapakTepucTuka ratoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHU okuciieHus. CTpoeHue u (pu3nyeckue cBocTBa
MPOCTBIX BEIIECTB — TaJloOT€HOB. XMMHUYECKHE CBOICTBa Ha IMpuUMeEpe Xjopa (B3aUMOJCICTBHE € MeTaUlaMH, HEMETaJUIaMH, MLIeI04YaMH).
Xnoposojopoa. ConstHast KHCIOTa, XUMUYECKUE CBOICTBA, MOIy4YeHHe, TpuMeHeHue. [leificTBre XIopa 1 XJI0pOoBOIOPOAa Ha OPraHU3M UYeJIOoBeKa.
Baxuerimme Xaopuabl U UX HAXO0KIEHUE B IPUPOJIE.

OObmas xapakrepucTtuka 351eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE CTeNneHW oOkucieHus. CTpoeHue u
(u3nyeckue cCBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEephbl. AJIJIOTPONHbBIE MOAU(PHUKAIIUN KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBosiopoa, cTpoeHue, (usnueckue M XUMHUYeckue cBOMcCTBA. OKCHIIBI Cepbl KakK IMpPeICTaBUTENN KUCIOTHBIX OKcuIoB. CepHasl KHCIOTa,
¢uznyeckue U XuMUYECKHe CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kiacca KUCIOT U crienuduieckre). XUMUYECKUE Peakiiy, JiexkKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a MOMydeHus cepHOM KHUCIOTHI. [IpumeHenue cepHoil kucimoThl. CoJid CEpHOW KHUCIIOTHI, KAa4YECTBEHHAs PEaKIUs Ha
cynbdaTr-uoH. HaxoxaeHue cepbl 1 €€ coequHEHNH B Mpupoe. XUMUYECKOE 3arpsi3HEHUE OKPYXKaIoIel cpelibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE
JOK]TH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBPAILCHUS.

OO6mrast xapaktepuctuka d7aeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakTEpPHBIE CTEIEHW OKHUCICHHS. A3OoT,
pacrnpocTpaHeHue B mpupoje, pu3nyeckue U XxuMuueckue cpoiictBa. KpyroBoport azora B mpupoje. AMMHaK, ero pu3nyeckue U XMMHUYECKHe
CBOICTBa, nojyyeHue u npuMenenue. Coau aMMoHUS, UX (PU3HUECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha HOHbI
aMMOHHMSL. A30THAs KUCJIOTA, €€ MoJiydeHue, pU3ndeckre U XMMHUYeCKrue CBONCTBA (001IKe KaK MpeACTaBUTENs Kilacca KUCIOT U creluduieckue).
Hcnonb3oBaHue HUTPATOB U COJEM aMMOHHUSI B KayeCTBE MHHEpAIbHBIX YyHoOpeHuil. XUMHUECKOe 3arps3HEHHE OKPY)KAIoIleld Cpelibl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE IO, 3arps3HEHUE BO3JyXa, MO4YBbl M BOAOEMOB). Dochop, amnorponHbie Moaupukauuu Gocdopa,
¢uznveckue um xummueckue cpoiictBa. Okcun dochopa (V) u dochopnas kucinora, pu3aMyeckue W XUMHYECKHE CBOWCTBA, IOJIYUYCHHE.
Hcnonb3oBanue pocdaToB B kauecTBE MUHEPATIBHBIX YAOOPEHUH.

Obmas xapakrtepuctuka srneMeHToB |VA-rpynnbel. OcOoOEHHOCTHM CTPOEHHSI aTOMOB, XapaKTepHbIE CTENEHU OKUCICHHS. YTIepos,
IJIOTPOTIHBIE MOJU(HUKAIIMH, PACTIPOCTPAHEHHUE B IPUPOIe, PU3NYECKUE U XUMUUYECKUE CBOWCcTBA. AfcopOuusa. KpyroBoport yrieposa B mpupoe.
Oxcuapl yriaepoaa, ux (U3MUecKhe U XUMHUYECKHE CBOWMCTBA, NEHCTBUE HA JKUBBIE OPTaHHU3MBI, MOJyYEHHE W MPUMEHEHHE. DKOJOTUYECKHE
npo0iemMsl, cBsi3aHHbIE ¢ okcuaoM yriaepoja (1V), runoTes3a rio0albHOrO MOTEIUIEHUS KJIMMaTa, TapHUKOBBIN 3(dekT. YrompHas kucioTa u eé
COJM, UX (PU3MYECKHE M XUMHUYECKHE CBOWCTBA, MOJIydeHHE W NpuMeHeHHe. KadecTBeHHas peakuus Ha kapOoHaT-uoHbl. lcmonb3oBanue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH M CEIbCKOM XO3SICTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHNYECKHUX BEIECTBAX KaK O COCMHEHUX yriiepoa (MEeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJ, TJIULEPHH,
yKcycHast kuciota). [IpupojHble HCTOYHUKH YIIIEBOJOPOAOB (YroJib, MIPUPOIHBIN Ta3, HE(PTh), MPOAYKTHI UX nepepaboTku (OeH3UH), UX POJib B
ObITY U TPOMBIIIICHHOCTU. [IoHATHE O OMOJOTHMYECKM Ba)KHBIX BELIECTBAX: XKHUpaX, Oelkax, yrieBoJax — M UX POJIM B XKU3HU YellOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COEMHEHU.



Kpemnuid, ero pusznyeckre u XuMU4eCKue CBOMCTBA, MOJydyeHne U npumMenenne. CoeauHeHus KpeMHus B rpupoe. O0mue npeacTaBieHus
00 okcune kpemuus (IV) u kpemHueBoil kuciaore. CHUIMKAThI, UX UCIOJb30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BaXHeWIne CTpOUTENbHBIC
MaTepualibl: KEepaMHKa, CTEKIO, IIeMEHT, OeToH, xene300eToH. I[IpoGimembl ©e30macHOr0 HCHOJB30BAHUS CTPOUTENBHBIX MAaTEpHANIOB B
[MOBCEAHEBHOM KU3HU.

Xumuueckuit Ikcnepumenm:

n3ydyeHue oOpas3lOB HEOPraHUYECKHUX BEILIECTB, CBOMCTB COJISIHOW KHUCIIOTHI, NPOBEJAECHUE KAUECTBEHHBIX pEaKLUUH Ha XJIOPUJ-HUOHBI U
HaOJIO/IeHNE MPU3HAKOB MX MPOTEKAHMS, OIBITHI, OTpaKarome (GU3NIECKUe M XHMHYECKHE CBOMCTBA TaJIOT€HOB U UX COSAMHEHHH (BO3MOXKHO
MCIIOJIb30BAHME BHJICOMATEPHAIIOB), 03HAKOMIIEHHE C 00pa3iaMy XJIOPHIOB (TaJOT€HUIOB), O3HAKOMIIEHUE C 00pa3liaMu Cepbl U €€ COeANHEHH IMU
(BO3MOXHO HCTOJIb30BaHUE BHUICOMATEPHUATIOB), HAOMIO/IEHUE Mpollecca OOYIrIIMBaHUsSL caxapa IOJ JACHCTBHEM KOHIIECHTPUPOBAHHOW CEpHOMU
KHUCJIOTBI, U3y4YE€HHE XUMHUECKUX CBOMCTB pa30aBIeHHON CEpHON KHUCIIOTHI, IPOBECHNE KaUeCTBEHHOW peakluu Ha Cylb(ar-uoH U HAOII0eHHE
Mpu3HaKa €€ NpPOTEeKaHHs, O3HAKOMJIeHWE ¢ (U3NYECKMMH CBOWCTBaMHM a3oTa, (ochopa m ux coeauHeHUN (BO3ZMOMKHO HCIOJIH30BAHUE
BHJIEOMATEpUANIOB), 00pa3liaMu a30THBIX U (ochOpHBIX ynoOpeHul, mojydyeHue, cooupaHue, pacrno3HaBaHUE M HM3y4YEHHE CBOWCTB aMMHAakKa,
MIPOBEJICHUE KAaYeCTBEHHBIX pEaKIMii Ha HOH aMMOHHUA U ¢ocdaT-uoH U H3y4YeHHE TMPU3HAKOB UX MPOTEKaHUs, B3aUMOJIEHCTBHE
KOHLIEHTPUPOBAHHON a30THON KHUCIJIOTHI C Me/IbI0 (BO3MO’KHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), U3yUEHHE MOJIENeH KPUCTANINYECKUX PEIIETOK
anMmasa, rpadura, QymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aacopOlHMy pPAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M yCTPONCTBOM
MIPOTUBOTa3a, MoJdy4yeHrue, coOupaHue, paclio3HaBaHUE U M3YUYEHHE CBOMCTB YIJIEKUCIIOrO rasa, poBeJeHHe KaUYeCTBEeHHbIX peakluii Ha KapOoHaT
U CWIMKAT-MOHBl M M3yYEHHE IMPU3HAKOB HUX MPOTEKaHHs, O3HAKOMIIEHHE C MPOAYKIMEW CUJIMKATHOW MPOMBIIIJIEHHOCTH, pEeIlIeHne
SKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHele HeMeTaulbl U UX COSIUHEHUSD.

MeTtanjibl M UX COeITMHEHUS

OOmas XxapakTepuCTHKa XMMHYECKHUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHHMM MX MOJIOKeHUs B llepmoanueckoil cucreMe XUMHUYECKHX
snemeHntoB [[. . MengaeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTaioB. MeTtainyeckasi CBsI3b U METaJUIMUeCKas KPUCTAUIMYECKasl PemIETKa.
DNEKTPOXUMHUYECKUN Pl HampsHKeHU merauioB. Du3nMveckre M XUMUYeckhe cBoicTBa MeTawioB. OOmiye crnocoObl MOMY4YeHHs METaslIoB.
[ToHsiTHE O KOPPO3UH METANIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, TIOPATFOMUHHUNA, OPOH3a) U UX IPUMEHEHUE
B OBITY U MIPOMBIILJICHHOCTH.

Hlenouynsie metaybl: mojoxeHue B Ilepuommueckoit cucreme xumuyeckux snemeHToB [I. M. MenneneeBa, cTpoeHHe UX aTOMOB,
HaxoXJeHue B mpupone. Puznyeckue U XMMUYECKHE CBOWCTBa (Ha mpumMepe HaTpus U Kanus). OKCHIbI U TUAPOKCUIBI HATPUS M Kajus.
[IpyuMeHeHue MIeTOYHbIX METAIJIOB U UX COSIUHEHUH.

[lenoyHo3eMeNnbHbIE METAJUIBI MArHUNA M Kalblui: mosoxenue B [lepuoanueckoit cucreme xumuueckux snementoB [l. 1. Menneneesa,
CTpOEHUE UX aTOMOB, HaX0K/JIeHUE B pupoje. Puznueckue u XUMHUYECKHE CBOMCTBA MarHusl U Kalnblus. BaxHeilme coeinHeHns Kanbus (OKCUI,
THJIPOKCU, coiH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

Anromunuil: nonoxenue B [lepuoandeckoii cucteMe xumuueckux aiuemMeHToB 1. M. MenaeneeBa, ctpoeHre atoma, HaX0XkI€HNUE B IIPUPOJIE.
dusnyuecKue U XMMUYECKHEe CBOWCTBA alfOMUHMS. AM(OoTepHbIe CBOWCTBA OKCHIA U THAPOKCHA ATFOMUHUS.

XKeneszo: nonoxenue B llepnoanueckoil cucremMe xuMmuueckux aiuemMeHToB . 1. MenzneneeBa, cTpoeHre aroma, HaXOKJIEHUE B IPUPOJE.
duznyecKkue U XUMHYeCKHUe CBOMCTBa kene3a. Okcuabl, ruapokcuanl U conu xxenesa (1) u xenesa (I11), ux cocras, cBoiicTBa U MOTy4YEeHUE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C 00pa3laMy METaIOB U CIUIABOB, UX (PM3MUECKUMH CBOMCTBAMU, H3yY€HUE PE3YIHTATOB KOPPO3UU METAIIOB (BO3MOXKHO
WCIOJb30BAHME BHUJCOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJEHCTBHS OKCHAA KalbIsl M HATPUs C BOAOH (BO3MOXKHO MCIIOJIb30BaHUE
BHJIECOMATEpPHAJIOB), HCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IpoIllecca TOpPEHUs Kejle3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BAHUE
BUICOMATEPUAJIOB), TIPU3HAKOB MTPOTEKAaHMsI KAaYEeCTBEHHBIX PEAKLUil HA MOHBI: MAarHusl, KaJlbL¥sl, aTFOMUHM, [IMHKA, sxene3a (1) u xenesza (I11),
vemu (Il), HabmiogeHne W omMCcaHWE MPOIECCOB OKPALIMBAHUS IUIAMEHW WOHAMHU HATpUs, Kalusg W KajblMs (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIIEOBAaHIE aM(DOTEPHBIX CBOMCTB THAPOKCH/IA AIFOMUHUS U THAPOKCUAA IMHKA, PEIICHHE SKCIICPUMEHTAIBHBIX 3324 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuainbl B MOBCEIHEBHOM KU3HU dyenoBeka. be3onacHoe ucnoap30BaHNE BEIIECTB M XUMUYECKUX peakuuil B ObITy. [lepBas
MTOMOIIb IIPU XUMHUYECKUX 0KOTraX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpeapl (mpeaenbHas J0mycTuMasi KOHIeHTpauus Bemects, gainee — [1JIK). Pons xumuu B perieHun
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

M3y4eHre 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJUMEPHBIE MaTEPHAIbI).

Mesrcnpeomemmnnie ceasu

Peanu3zanust MeXNpeAMETHBIX CBSA3€M MPHU M3YYEHHH XMMHH B 9 Kilacce OCYIIECTBIISETCS Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -
HAyYHBIX MOHATUN, TaK U MIOHATHUH, SBISIOIIUXCS CHCTEMHBIMU IS OTAEIbHBIX MPEAMETOB €CTECTBEHHO--HAyYHOTO 1IMKJIA.

OO1ue ecTeCTBEHHO-HAay4YHbIe MOHATHA: HAY4HbIH (DakT, rumoTe3a, 3aKOH, TEOpHUS, aHAIMU3, CHUHTE3, KilaccU(UKAIMs, NEPUOIUYHOCTD,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPEHUE, MO/IEIb, SIBJICHUE, TAPHUKOBBIN A3PPEKT, TEXHOJOTUS, MaTepUaIbI.

®dusnka: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIMJ, HU30TOIbI, PaJdO0aKTHUBHOCTb, MOJEKYJA, AIEKTPUUYECKUN 3apsl,
MIPOBOJHUKY, MOJIYIPOBOJHUKH, IUIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TEJIO, O0bEM, arperaTHoe COCTOSIHHE BEIIecTBa, ras, pacTBOD,
pPacTBOPUMOCTb, KpPHUCTAJUIMYECKasi PeUIETKa, CIUIaBbl, (pU3MYecKHe BEIMYUHBI, €IWHUIBI U3MEPEHHs, KOCMHYECKOE IMPOCTPAHCTBO, IJIAHETHI,
3BE351, ComHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHbIE YIOOpEHUS, MUKPOIJIEMEHThI, MAKpOJIEMEHThI, TUTATEeIbHbIE
BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMBLI IO XMMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3ybTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO O0MLIEro 0Opa30oBaHUs JOCTUTAIOTCS B XOJ¢ OOYYCHHsS XUMHUHM B CIAUHCTBE
y4eOHOW U BOCIIMTATEIBHOW JCATEIBHOCTH B COOTBETCTBHU C TPAIMIIUOHHBIMA POCCUHCKMMHU COIMOKYJIBTYPHBIMU M JTyXOBHO-HPAaBCTBCHHBIMH
[CHHOCTSIMH, HPUHATHIMUA B OOIECTBE NpaBWIAMH W HOPMAaMHU TIOBEJICHHS U CIIOCOOCTBYIOT IpOLIECCaM CAaMOIIO3HAHUS, CaMOPA3BUTHS U
colManu3aluu 00yJarommuXxcs.

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW MO3MTHUBHBIX I[CHHOCTHBIX OPHEHTALUI U
pacIIMpeHue OTbITa ICITEIBHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUSI K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACIICIMIO, TOHUMAHUS 3HAYCHHSI XMMHUYECKOU
HAYKH B )KU3HU COBPEMEHHOTO O0IIECTBA, CIIOCOOHOCTH BIIAJICTh JOCTOBEPHON MH(POPMAITUEH O MIEPEAOBBIX TOCTIKSHUAX U OTKPHITHUSIX MHUPOBOW
U OTCUCCTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMSA:

MPEJICTABICHUS O COIMANBHBIX HOPMAX M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TI0JIC3HOM, yIeOHO-HCCIIeIOBATEIbCKON, TBOPUECKOW U JIPYIHX BHIAX NEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI COBMECTHOI
IEATeNTbHOCTH TIPH BBITIOJIHEHUN Y4YEOHBIX, TIO3HABATEIFHBIX 3a/1ad, BBIMOJHEHHNH XMUMHUYECKHX HKCIIEPUMEHTOB, CO3/IaHHH Y4EOHBIX MPOEKTOB,
CTPEMJICHHS K B3aMMOTIOHIMAaHHIO M B3aHMOIIOMOIIIX B IIPOIIECCE 3TOM y4eOHOI IesITeNbHOCTH, TOTOBHOCTH OIIGHHBATH CBOE IIOBE/ICHHUE U IOCTYIIKU
CBOMX TOBApHILEH ¢ MO3UIINY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TTOCIEICTBHI TIOCTYITKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKUE MPECTABICHHS O BEIIECTBE M XMMUYECKOW PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIOIME OCHOBY ISl IOHUMAHHMS CYITHOCTH HAyYHOH KapTHHBI MUPA, IPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIBHI,
B3aMMOCBS35X YEJIOBEKa C IPUPOIHON CPERO, O POJIM XMMUH B IOZHAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO03HABaTEJIbHBIC MOTHUBBI, HANPABJICHHbIC Ha IIOJydeHHE HOBBIX 3HAHHH MO XHMHUH, HEOOXOAMMBIC IS OOBSICHEHHS HaOII0JaeMBIX
NIPOLIECCOB U SIBJICHUH, MO3HABATEIbHOW, MHOOPMAMOHHON M YMTATEIbCKOM KYJIBTYPbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIHHON paboThI €
y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH, JOCTYITHBIMU TEXHHUECKHMHU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00y4EeHHUIO U O3HAHHMIO, JII0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO00pa30BaHUI0, TPOSKTHOW M UCCIIEJ0BATEIbCKOM
IeATeIbHOCTH, K 0CO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS 00y4eHUS B TAJIbHEHIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IEHHOCTH JXM3HM, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3[0POBBIO, YCTAaHOBKM Ha 370POBBIH 00pa3 *KH3HHU, OCO3HAHHUE
MOCJIEJICTBUIT M HENPHUATHE BPEAHBIX TPHUBBIYEK (YNOTPEONCHMS aJKOTOJs, HApKOTUKOB, KYpEHUs), HEOOXOIMMOCTH COOJIOACHHS IPaBHII
0€30TMacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peallbHOM KU3HH;

5) TpyA0BOTr0 BOCIUTAHUS:



MHTEpEC K MPAKTHUECKOMY H3y4EeHHUIO MpodeccHii u Tpyaa pa3IudHOTO POJa, YBAKEHHUE K TPYLY U pe3yiabTaTaM TPYIOBOW AEATEIbHOCTH, B
TOM YHMCJIC HA OCHOBE MTPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMHUH, OCO3HAHHBIN BHIOOP HHMBHIYyaTbHON TPAEKTOPUH IIPOIOJKEHUS 00pa3oBaHUs
C y4€TOM JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, ycmemHol mnpodeccHoHaTbHON
JESITEILHOCTH U Pa3BUTHUSL HEOOXOAUMBIX YMEHUM, TOTOBHOCTh aJallTUPOBATHCS B MIPO(ECCHOHAIILHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOILIIEHUE K TPUPOJIE KaK HICTOUYHUKY KU3HHU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHMUS, IOHUMAHHUE IICHHOCTH
3I0POBOTO M 0€30TaCHOTO 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOICHHS TIpaBUJI O€30MaCHOTO MOBEACHUS MpU padOTe C BEUIECTBAMHM, a TAKXKE B CHUTYaAIlUAX, YTPOKAIOIIUX 30POBBIO U KU3HU
JTIOIEH

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TT0JIydaeMble PU U3YYEHUH XUMUH, JIJIs1 pELICHUS 3a/1a4, CBSI3aHHBIX C OKpYXKarollel MPUpOAHON CPEeIoH,
JId ITOBBIIICHUA ypOBHS[ 3KOHOFH‘I€CKOI71 KYJ'II)TypI)I, OCO3HaHUs FJ'IO6a.TII>HOFO xapaKTepa SKOJOTHYCCKUX npo6neM nu HYTGﬁ nux p€HI€HI/I$I
HOCpeZ[CTBOM METOJ0B XMUMHH, SKOJIOTHYCCKOI'O MBIIIIJICHNW A, YMGHI/UI pYKOBO)ICTBOBaTI)Cﬂ UM B HOBH&B&TGHBHOP'I, KOMMYHI/IKaTI/IBHOI\/'I nu COHI/IaJ'H)HOI\/’I
MIPaKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHBIX pe3y/IbTaTOB BBIJIENSIOT 3HAYMMbIE [Tl (POPMUPOBAHUS MUPOBO33PEHUS 001I€HAayIHbIE TOHATHS (3aKOH, TEOPHS,
MPUHIINI, TUIOTE3a, PaKT, CUCTEMa, IPOLECC, SKCIIEPUMEHT U JPYroe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaIMeTax U
MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATUX NMPEAMETOB (POPMUPOBATH NMPEACTABIEHUE O LIEJIOCTHON HAYyYHON KapTUHE MUPA, U YHUBEPCAJIbHbBIE YUeOHbIE
neicTBus (TO3HaBaTEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), KOTOPhIE 00ECeYnBaOT (OPMHUPOBAHKE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU IEATETLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:

YMEHUS MCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPU OCBOCHUH 3HAHUMN: PACKPHIBATh CMBIC XMMUYECKUX MOHATHHI (BBIACIATH UX
XapaKTepHbIC TMPHU3HAKH, YCTAHABIWBATh B3aWUMOCBS3b C JPYTHMMH IOHSATHUSIMHM), UCIOJIb30BAaTh MOHATHS JJIs OOBSICHEHUS OTICIBHBIX (PAKTOB H
SIBJICHUH, BBIOMPATh OCHOBAHMS M KPUTEPUU JUISI KIACCH(PUKAIMK XUMHUYECKHX BEIIECTB U XMMHYECKUX PEAKIUH, YCTaHABIWBATh MPUYHWHHO -
CJICJICTBCHHBIC CBSI3M MEXIY OOBEKTaMH H3YyUCHHs, CTPOUTH JIOTHYCCKHE PACCYKJICHUs (MHIYKTHBHBIC, NEAYKTHBHBIC, TI0 aHAJOTHUH), JEJaTh
BBIBOJIbI U 3aKJIFOUCHUS;

yYMEHHE IPUMEHSITh B TIPOIIECCE MO3HAHUS MOHATHS (IPeIMETHBIEC K METaPeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YeMble
B XMMUH, MPEOOPa30BBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUHU MOJICIbHBIC MPEJACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTA), XUMHYECKas
dbopMyna U ypaBHEHHE XMMHUYECKOW peaklUU — MPU PEIICHUH Yy4yeOHO-TO3HABATENbHBIX 33/1a4, C YYETOM 3ITUX MOJEIBHBIX MpPEACTaBICHUN
BBISIBIISITH M XapaKTEPU30BAThH CYIIECTBEHHbBIE IPU3HAKU U3Y4AEMbIX 00OBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEAKITHH, BBISIBIATH 00ITHE
3aKOHOMEPHOCTHU, TPUYUHHO-CJIEACTBEHHBIE CBS3HM U MPOTHUBOPEUHS B U3y4aeMBbIX MTPOLECCAX U SABJICHUSIX.

ba3oBble ncciaenoBareibCKue AeiCTBHS.

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA IMO3HAHUS, a TAKK€ B KaueCTBE OCHOBBI s (popMHUpOBaHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)K/ICHMUIA;



NpUOOpPETEHNE OMbITAa MO IUIAHUPOBAHUIO, OPTaHU3AIUN U MPOBEICHUIO YYCHWYECKUX OSKCIEPUMEHTOB, yMEHHE HAOIIOAATh 32 XOJ0M
mporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (GOpMyIHpoBaTh 0O00OLICHUS W BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO OTIBITA,
WCCIICIOBAHUS, COCTABIISITh OTUET O MPOJICIaHHON paboTe.

Padora c undopmanueii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIIHIO PA3IMYHBIX BUJOB U (POPM TP EICTABICHHS, OTYyIaeMyIO U3 Pa3HBIX
WCTOYHHUKOB (HAYYHO-TIOMYJISPHAS JIUTEPATypa XUMUYECKOTO COJIEPIKAHMsI, CIIPABOYHbIE TIOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLICHHBATD
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE NMPUMEHSATh Pa3InYHbIE METOIBI U 3aIPOCHl IPU MOKMCKE U 0TOOpe MH(GOPMAIMK M COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJIHEHHUS] y4eOHBIX W TO3HABATEJbHBIX 3aJlad OINpeAeTEHHOro THIA, MPUOOpPETeHHE OmbITa B 00JACTH HCHOJIb30BaHUS HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJIEHUE KYJIbTYpPOH aKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOATEIBHO BHIOUPAThH
ONTUMAJIBHYIO (POpMy MpencTaBiIeHHUs] MHPOPMAMK U WIUTIOCTPUPOBATH pElllaeMble 3a/adll HECJIOKHBIMH CXEMaMH, JuarpamMMaMu, JApYyruMu
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSMU;

yYMEHHE UCIOJb30BaTh M AaHATU3UPOBAaTh B Ipoliecce Y4eOHOM U HCCIIeNoBaTENIbCKOM NEATeNIbHOCTH HWHGOPMAIMI0 O BIMSHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOTHOM Cpeibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHMs 33/1aBaTh BOIPOCH! (B X0j€ Auanora u (Win) AUCKYCCHH) MO CYHIECTBY oOCyKIaeMoi TeMbl, (JOpMYIUPOBATH CBOM MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEIOKEHHON 3a/1auu;

YMEHMSI PEACTABIATH NOJYyYCHHBIE PE3YNbTAThl I03HABATEIBLHON JECSATEIBHOCTH B YCTHBIX M IMHCBMEHHBIX TEKCTaX; AEIaTh IPE3CHTALUIO
pe3yabTaTOB BBINOJIHEHUS! XMMHUYECKOTO JKCIEpUMEHTa (J1a00paTOpPHOTO OMBITA, JIAOOPATOPHON pabOTHI MO0 HCCIIEAOBAHUIO CBOICTB BEILECTB,
y4eOHOTO MPOEKTA);

yYMEHHUsl y4eOHOro COTPYAHMUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMN MO3HABATEIbHON M UCCIIEN0BATEIbCKON EATEILHOCTH NP PELICHUN
BO3HHUKAIOIIMUX [IPOOJIEM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIIACOBaHMA MO3ULMI (00CYKIEeHUs, OOMEH MHEHUSAMH, «MO3TOBBIE ILITYPMbD»,
KOOpAMHAIMS COBMECTHBIX JEHCTBUM, ONIpeieIeHHE KPUTEPHUEB I10 OLIEHKE KaueCTBA BBIIOJHEHHOHN paboThl U Apyrue).

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTENbHO OIpPENeNATh LEeJNU JeATeNbHOCTH, IUIAHUPOBAaTh, OCYILECTBIIATh, KOHTPOJUPOBATh U IPH HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO AEATEIbHOCTh, BEIOUPaTh Hanbosee 3(ppekTuBHbIe CIOCOOB! pelIeHUs yUeOHbIX U TO3HABATENBHBIX 3a/1a4, CAMOCTOSTENILHO
COCTaBJIATh MJIM KOPPEKTUPOBATH IMPEJUIOKEHHBIA aIrOpUTM JAEHCTBUM MpHU BBINOJHEHUM 33JaHUN € y4€TOM IOJIydeHMs HOBBIX 3HAHUN 00
U3yyaeMbIX 00bEKTaxX — BELIECTBAX M PEAKLUAX, OLEHUBATh COOTBETCTBUE IOJIYUYEHHOIO pe3yibTaTa 3asBJICHHON 1e/, yMEHHE UCII0/Ib30BaTh U
aHAJIN3UPOBATh KOHTEKCTBHI, IPEAJIaracMble B YCIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHIO O0S3aTEIBHOTO COAEP)KaHUS, YCTAHOBJIEHHOTO JaHHOM QenepanbHON paboueit
IIPOrpaMMOHi, BBIJICNIAIOT: OCBOCHHbIE 00yJarOIMMUCS HayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBUH, crieruduueckue aj1st MpeIMeTHOM o01acTu
«XUMUS», BUJBI IEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMUS, €r0 MHTEepHpeTalty, NpeoOpa3oBaHUI0O U MPUMEHEHHUIO B PA3IMUHBIX YUeOHBIX U
HOBBIX CUTYalHsIX.



K kxoHmy oOydeHusi B 8 Kkiacce mpeaMeTHble pe3y/iabTaTbl HAa 0a30BOM YPOBHEe JOJIKHBI OTPaXaTb CGOPMHPOBAHHOCTBH Y

o0y4aromuxcst yMeHMIi:

® pacKpbIBATh CMbICI OCHOBHBIX XMMHUYECKUX NOHITUNA: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BELLIECTBO,
cMech (OHOpO/HAs U HEOJAHOPOJHAsI), BAJIEHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0J XMMMUYECKOIO JIEMEHTAa B COEIMHEHUH, MOJISIPHbIA OO0BEM, OKCHUJ, KUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKUCIICHUS, XUMHUYECKas peakius, KIacCU(PHUKAIMS PEaKUuil: peakuud COCTUHEHHUsS, PEaKIuu
pa3ioKeHus, peakluu 3aMelleHus, peakuud oOMeHa, 9K30- M SHIAOTEPMHUECKUE PEaKLUU, TEIUIOBOU 3(PQEKT peakuuu, siipo aToMma,
AJIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTalb, paAlyC aTOMa, XMMHUYECKasl CBsI3b, MOJIIPHAs U HENOJSpHAs KOBAJIECHTHAs CBSA3b, HOHHAS
CBSI3b, HOH, KATHOH, AaHWOH, PaCTBOP, MaccoBas J0JIs BellecTBa (IPOLIEHTHAs KOHIIEHTPAIUs1) B paCTBOPE;

® WJUIIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMUUYECKUX MOHATHI U IPUMEHSATH 3TH MOHSITHSI TPU OITMCAHNUHU BEUIECTB U UX IIPEBPAICHUI;

® JCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJIsl COCTaBJIeHUs (POpMYJI BEIIECTB U YPABHEHUNM XUMHUECKHUX PEaKIINIA;

® OIpeneNsITh BaJCHTHOCTh aTOMOB 3JI€MEHTOB B OMHApPHBIX COEAMHEHHUSX, CTETIEHb OKHCIIEHUS 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX,
MIPUHA/JIEKHOCTD BEIIECTB K OINpeeI€éHHOMY KIIAcCy COEAMHEHUU Mo dopMmysaMm, BUA XUMHUYECKON CBsI3M (KOBaJIeHTHAs U MOHHasi) B
HEOPraHUYECKUX COCAMHEHUSIX;

e packpbiBath cMmbici [lepuoguueckoro 3akona /1. 1. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE MEPUOJUIECKON 3aBUCUMOCTH CBOMCTB
XMUMHMUYECKUX DJIEMEHTOB OT UX MoJiokeHus B Ilepnonnyeckoil cucreMe, 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO y4YeHHsI, 3aKOHa ABOTaipo;

® OIUCHIBATh U XapakTepu3oBaTh TabauuHyto ¢opmy llepmoanyueckoil cUCTEeMbl XUMUYECKUX 3JIE€MEHTOB: paznyaTh MOHATHUS «TJIaBHAs
noarpynma (A-rpynma)» u «mobouynas noarpynna (b-rpynma)», maneie w OOJbIINE MEPUOABI, COOTHOCUTH O0O3HAYCHHS, KOTOPHIC
umerorcs B Tabmuie «llepuoanueckas cucrema xumMmudeckux sneMeHnToB . V1. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB U 3apsi sApa, 00IIee YHCIIO 3JIEKTPOHOB U paclpeesieHUe UX M0 AIEKTPOHHBIM CIIOSIM);

e iaccupuUUpPOBATh XUMHUECKHUE IEMEHThI, HEOPraHMUECKHUEe BEIECTBA, XUMUUYECKHE peakluu (M0 YUCIy U COCTaBYy yYacTBYIOIIUX B
peaKIMK BEIIECTB, 10 TeIIOBOMY D (DEKTy);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOATBEpPXkIas OMHCAHHE MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHiA;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAuyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHMSI XUMHUYECKHX
MIPEeBpPAIIEHUI B PA3TUYHBIX YCIOBUSIX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa 1o (opmyre
COEIMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHHUIO XMMUYECKON PEAKIINH;

® [PUMEHSATh OCHOBHBIE OIEpAIlMM MBICIUTEILHOW AEATENIbHOCTH — aHaJlU3 M CHHTE3, CpaBHEHUE, 000O0IIeHHEe, CHCTeMAaTH3aluIo,
KJIacCU(UKAIIIO, BBISIBIICHUE PUUNHHO--CIIICTBEHHBIX CBA3EH — JIsl H3Y4EHHsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUl, ECTECTBEHHO-
Hay4HbIE METO/Ibl TO3HAHUS — HAOJI0IeHUE, U3MEPEHNE, MOAETHPOBAHNE, SKCIIEPUMEHT (pealbHbIi U MBICICHHbIN);

e CIIeJOBaTh IpaBWJIaM [OJIb30BaHUS XUMHUYECKOW MOCYAOM M J1abopaTOpHBIM 00OpYyJOBAaHHEM, a TakXKe IpaBuUiIaM OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUSMH I10 BBINOJHEHHUIO Ja0OPATOPHBIX XMMHUYECKHX OMNBITOB IO IMOJYYEHHIO U COOMPAHUIO



ra3o00pa3HbIX BEIIeCTB (BOJOPOJa W KUCIOPOJA), MPUTOTOBIICHUIO PACTBOPOB C OMpEACNEHHOW MAacCOBOW JOJEH pacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATh U MPOBOJUTH XMMUUYECKHE IKCHEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB IIEJIOUYEH U KHUCJIOT C MOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHoTaner, METUIOPAHK U IPYTHE).

K konnmy o0yuenuss B 9 Kkiacce mnpeaMeTHblie pe3y/jbTaTbl Ha 0a30BOM YPOBHe [0JKHBI OTPakaTb C(POPMHPOBAHHOCTH Y
o0y4aromuxcst yMeHMii:

PAacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX OHATHI: XUMHYECKUWA 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI05KHO€ BEIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHh OKUCIICHUS, XUMHYECKas PEAKIUs, XUMUYECKAs CBS3b, TEIIOBOU
3 deKT peaknuu, MOJIb, MOJIAPHBIA O00BEM, PACTBOP, IIEKTPOJUTHI, HEIICKTPOJHTHI, JICKTPOIUTHYCCKAS IUCCOLUAIUS, PEaKIIHH
MOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOEe paBHOBECHE, 0OpaTUMble M HEOOpaTUMbIE PEAKIUU, OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peaKIfy, OKUCITUTENh, BOCCTAHOBUTENb, OKUCIICHHE W BOCCTAHOBJICHUE, AJTIOTPOTIHS, aMPOTEPHOCTh, XUMHYECKas CBS3b (KOBaJCHTHAS,
WOHHAs, METAJUTMYECKas), KpUCTAJUIMUecKass PEmI€TKa, KOPPO3Us METAJJIOB, CIUIABbl, CKOPOCTh XHMHUUYECKOW pEaKIUHU, MPEeaeTbHO
nonyctumas konuentpanus [1JIK Bemecta;

WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN W MPUMEHSTh 3TH MOHATHUS IPU OMMCAHWU BEIIECTB U UX MPEBPALCHHIA;
HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIICHUs (JOPMYJT BEIIECTB M YPAaBHCHUM XUMUUYECKUX PEaKIINA;

OTIPEAEINIATh BaJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKHUX 3JIEMEHTOB B COEIMHEHUSIX PA3JIMYHOTO COCTaBAa, TPUHAJIEKHOCTh BEILIECTB
K OTIpeNIeTIEHHOMY KJIACCY COSMHEHUH 110 (popMysiaM, BU XUMHUYECKOM CBS3H (KOBAJIGHTHAS, HOHHAS, METAJUTMUECKas) B HEOPTaHUIECKUX
COCTMHCHUSX, 3apsi] HMOHA 1O XUMHUYECKOW (opmysie, XapakTep cpelbl B BOJHBIX pPAaCTBOpaX HEOPraHUYECKUX COCIUHECHHUM, THIT
KPHUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbica [lepuonnueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0 MMOHMMAHUE: OMMCHIBATH M XapaKTEPU30BaATh
Tabnuunyto ¢Gopmy Ilepuoanueckoil CHUCTEMBbl XMMHUYECKHUX JJIEMEHTOB: Pa3jiMvaTh MOHITHS «IJIaBHAs MoArpymma (A-Tpymnma)y H
«mmobounas noarpynmna (b-rpymma)», manple U OOJIBIIME MEPUOABI, COOTHOCUTh 0003HAYCHHS, KOTOPHIE MMEIOTCS B IMEPHOMYCCKOU
Ta0IMIlE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YHUCIIo IEKTPOHOB
W pacrpeiesieHue UX IO AJICEKTPOHHBIM CJI0SIM ), OOBSCHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB DJIEMEHTOB U X COCAMHEHUI
B IIpe/iesiax MaJIbIX MEPUOJ0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHHUSI KX aTOMOB;

KJIacCU(PHUITMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUECKHE PEaKIUH (TI0 YHUCIY U COCTaBY y4acCTBYIOIIUX B
peaKIuu BEIIeCTB, MO TeII0BOMY 3G (EeKTy, 10 U3MEHEHUIO CTENEHEeH OKUCICHUS! XUMUYECKUX AIIEMEHTOB);

XapaKTepH30BaTh (OMMCHIBATh) OOIIHME M CIICIM(PUICCKUE XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, TIOATBEPIK/Iast OTTMCAHUE
[IpUMEepaMu MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIMX XUMHUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHUS JJIEKTPOIUTUUYECKON IHUCCOLUMALMU KUCIOT, IIEJI0Ye U COJIeH, MOJHbIE U COKpAIIEHHbIE YPaBHEHUs peakUUi
MOHHOTO OOMEHAa, ypaBHEHHUS peakIui, MOJITBEP>KIAIOIIMX CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXK]Y BEIIECTBAMH Pa3TUYHBIX
KJIaCCOB;

PacKpbIBaTh CyITHOCTh OKHUCIUTENHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABIEHUS DIIEKTPOHHOTO OanaHca STHX PEaKIHii;
IIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BO3MOKHOCTH ITPOTEKAHUSA XUMUUECKUX IPEBPALIEHUN B PA3JIUYHBIX
YCIIOBUSX;



BBIYUCIISITh OTHOCHTEIILHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIFO XMMHYECKOI'O DJIEMEHTa 10 (opmysie
COC/IMHEHUS1, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI [0 YPABHEHHIO XUMHUECKON PEaKIny;

COOJIIOIaTh MPaBUIIA TIOJIH30BAHUS XMMUYECKON MOCYA0H 1 TaO0paTOpHBIM 000pyI0BaHKEM, A TAKXKe MPaBUIIa 0OpaIeHUs C BeIECTBAMH
B COOTBETCTBUH C MHCTPYKUHUSMH IO BBINOJHEHUIO Ja00OPaTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYCHHIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO Tra3a);

MPOBOMUTH PEAKIIMH, IOJATBEPKIAIOIINE KAYSCTBCHHBIN COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPH[I-, OPOMH/I-,
nonua-, kapoObonat-, ¢ocdar-, cunmkar-, cyabhar-, TUAPOKCHI-HOHBI, KATHOHBI aMMOHHUS W HOHBI H3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHMYECCKUX BEIECTB;

NPUMEHSATh OCHOBHBIC OIICpAllMH MBICIUTEIBHOW JEATEIBHOCTH — aHAllU3 U CUHTE3, CpaBHEHHE, 000OIIEHHEe, CHCTEMaTH3alHMIO,
BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€H — JIJIsl U3YYCHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKI[Hid, €CTECTBEHHO-HAYYHBIC METO,IbI
MO3HaHUsI — HAOJIIOJICHUE, U3MEPEHHE, MOJICTUPOBAHIE, SKCIIEPUMEHT (PEaIbHBIN M MBICICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl Kontpoasubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuoreka [JOK
' MPAKTUYECKOU JESITEIbHOCTH YEI0BEKa https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B 15 1
CHIECTBA H XUMIHECKHE PeaKiii https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/] M HEOPraHNYeCKUX BellecTB
bu6mmoreka [IOK
2.1 B .K ! 0 6
O3AYX. BHCIOPOL. LIOHATHE O OKCHAAX https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
2.2 B 11 8 1
O/IOPOJL HIOHATHE O KHCIOTAX 1 COILIX https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
2.3 Bona. P ! 0 5 1 1
O/1a. FacTBOpbI. LIOHATHE 00 OCHOBAHMAX https://m.edsoo.ru/7f41837c
bu6 OK
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHU 11 1 1 ht?ps?/jlr%f:(iigru 17£41837¢
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnyeckasi cucrema xumnueckunx 3jaemMenToB JI. M. MenaeneeBa. CTpoenne arToMoB. XMMHUYeCKas

c¢BA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema
3.1 xuMuueckux anemeHnToB J[. . Menpene-ena.
Crpoenue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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Xumuueckas cBsizb. OKHUCIUTEILHO- bubmuoreka [JOK
3.2 8 1
BOCCTAHOBUTEJIbHBIE PEAKLIMU https://m.edso0.ru/7f41837c
bubmmoreka [{OK
4 1
TOTO 1O pasaeity ° https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 brbmmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
Kosn4yecTBo yacos
Ne JyeKkTpoHHbIE (LU PpOBbLIE)
HaumeHnoBaHue pa3esioB U TeM NPOrPaMMBbI Kourpoabnsie | IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pa3znen 1. BemecTBo n XuMH4YeCKHe peakmuun
11 [ToBTOpEeHME U yriyOieHre 3HAaHUH OCHOBHBIX Pa3/IeiioB 5 1 bubnuoreka [JOK
' Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKHX PEaKIIUM 4 bubmorexa HOK
' P peaxt https://m.edso0.ru/7f41a636
13 DNEeKTpOIUTHYECKas JUccoruanus. XUMUYECKUE PEeakluy B 3 1 1 bubnuoreka [JOK
' pacTBOpax https://m.edso0.ru/7f41a636
Utoro no pazneny 17
Pasznen 2. HeMeTaslsIbI M X COeIMHEHUS
51 OO1ast xapakTepUCTHKa XUMHUYECKHUX 37eMeHTOB VIIA- 4 1 bubnuoreka [IOK

rpynmnsl. ['ajgoreHst

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

99 OO01mas XxapakTepuCcTUKa XUMUIECKHIX dJieMeHTOB VIA- 6 bubnmoreka [JOK
' rpymibl. Cepa u €€ CoeIMHEHUs https://m.edso0.ru/7f41a636
OO01mmas XxapakTepruCcTUKa XUMUIECKHUX dJIeMEHTOB V A- bubnuorexa [JOK
2.3 7
rpymnmnsl. A3ot, pochop 1 UX COeTUHEHUS https://m.edsoo.ru/7f41a636
24 OO0mmas XxapakTepUCTUKa XUMUIECKHIX dJIeMeHTOB |V A- 8 bubnuorexa [JOK
' Ipynnsl. YTaepoa U KpEMHUN U UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazueny 25
Pa3jnen 3. Merasujibl 4 MX COeIMHEHUS
. bubnuorexa [JOK
A1 4
3 Obmye CROHCTRA METAILIOR https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHENUITHE MeTaJIIBl U UX COEINHEHHUS 6 https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus v oOKpy:Kamomas cpeiaa
4.1 BemecTBa 1 Matepualibl B )KU3HU YEJIOBEKa 3 Bubmmorexa [IOK
' - P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
Pe3epBHOE Bpems 3 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Xumus. 8 knacc. ba3ossrii yposens. ["abpuensa O.C., Octpoymos U.T"., Cnagkos C.A.
Xumusi. 9 kiace. bazossrit yposens. ['adpuensa O.C., Octpoymos U.T"., Cnaakos C.A.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Xumust. 8 kimace. bazoBsiii ypoBens. [IpoBepounsie n koHTpobHBIE padoThl ["adbpuensH O.C., Octpoymos WN.I'., Cagkos C.A.
Ypoku xumun B 8 kinacce. Metoauueckoe nocooue ['adpuensa O.C., Ocrpoymor .., Cagkos C.A.
Xumus. 9 kiacce. ba3oBsrit ypoBens. [IpoBepounsie n koHTpoabHBIE paboThl ["abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A.

VYpoxku xumuu B 9 knacce. Meroauueckoe nocooue ['abpuensa O.C., Octpoymon N.I"., Cnaakos C.A.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

e butmmoreka [{OK https://m.edsoo.ru/7f41a636

e GlobalLab — I'mo6anbHas mKoJIbHAS Ta00PATOPHS

e Poccuiickas snekTponHas mkosa https://resh.edu.ru/
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