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HOACHUTEJBHASA 3AIIMCKA

[IporpaMma 1o XMMHUM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUsl COCTABIIEHA HA OCHOBE TPeOOBaHM K pe3yJibTaTaM
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MpOrpamMmbl OCHOBHOTO o0riero oOpazoBanus, npeactaBieHHbix B PI'OC 00O, a
TaK)kKe Ha OCHOBE (eiepanbHON paboyeil MporpaMMbl BOCITUTAHUS U C YUETOM KOHLEMIUH MPENOoJaBaHusl y4eOHOTO MpeMeTa
«Xumus» B 00pa3zoBaTeIbHbIX opranu3anusx Poccuiickoit @enepanuu.

[IporpaMmma mo XuMuUM Ja€T MNPEACTABICHUE O LENSIX, OOLIEH cTpaTeruu OOy4eHMs, BOCIMTAHUS M Pa3BUTHUS
oOyyaroluxcs CpeACcTBaMU yYEOHOI O MIPEIMETa, YCTaHABIMBAET 00s3aTeIbHOE MPEAMETHOE COJIEpKaHue, IPEyCMAaTPUBAET
pacnpenesneHue ero mo KiaccaM M CTPYKTYPUPOBAaHHME IO pas3eliaM M TeMaM MpOrpaMMbl [0 XUMHUH, ONpEIesseT
KOJIMUYECTBEHHBIC U KAUeCTBEHHBIE XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHAYEMYIO TIOCIEA0BATEIHbHOCTh U3YUCHUS XUMUH C
y4€TOM MEXOPEIMETHBIX U BHYTPUIPEIMETHBIX CBsS3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM
oOyJaroluxcsi, onpeAeaseT BO3MOXKHOCTU NIpeaMeTa JUlsl pealu3allud TpeOOBaHMM K pe3yjbTaTaM OCBOECHHS OCHOBHOM
o0Opa30BaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs, a Takke TpeOOBaHUI K pe3ysibTaTaM 00y4YeHHUs
XMMUU Ha YPOBHE LIeNIeH N3yUYEeHUs NMPEeAMETa U OCHOBHBIX BUJOB yU4€OHO-TIO3HABATEIBHOM JAESITEIBHOCTH 00yYatOErocs 1mno
OCBOCHHIO YYEOHOTO COJAEPKAHMUS.

3HaHWE XMMHMH CIY>KUT OCHOBOM 1711 (OPMHUPOBAHHS MHPOBO33PEHUS OOYYAIOIIErocs, €ro IMpeICTaBICHUH o
MaTepUaJIbHOM €IMHCTBE MHpa, BAXXHYIO pOJIb UTPAIOT (POpMUPYEMblEe XMMHUEH MPEICTaBICHHUS O B3aMMONPEBPAIICHUAX
SHEPTUH U 00 SBOJIIOIMH BEIIECTB B MPUPO/IE, O MYTAX PEIICHHS II00ATBHBIX TPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEYECTBA
— CBIPhEBOM, YHEPTETUUECKOM, TUIIIEBOM U IKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumun:

CHOCOOCTBYET peau3allid BO3MOXKHOCTEH AJii caMOpa3BUTHS M (OPMHUPOBAHMS KYJbTYpbl JIMYHOCTH, €€ oOueil u
(GyHKIIMOHAJIBLHOU IPaMOTHOCTH;

BHOCHT BKJIaJ] B (GOPMUPOBAHNE MBIIIICHUS K TBOPYECKUX CIIOCOOHOCTEHN 00yJaroImuXCsi, HABBIKOB UX CAMOCTOSTEIHbHOMN
y4eOHOM AeSITeTbHOCTH, SKCTIEPUMEHTAILHBIX U UCCIIE0BATEIHCKUX YMEHNUN, HEOOXOIUMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK
U B IpOo(heCCUOHATILHON JeSITeIbHOCTH;



3HAKOMUT CO CHENU(UKON HAyIHOTO MBIIIUICHHUS, 3aKIaIbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsAa HA €IUHCTBO MPUPOJIBI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAloOM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yYarOIIHXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHHUSI K €CTECTBEHHO--HAYUYHbIM 3HAHUSAM, K MIPUPOJIE, K YEITOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTMYECKOE 00pa30BaHUE O0yUarOIIUXCS.

JlanHbIe HampaBiieHUS B O0YYECHUU XMMHH OOSCIIEUMBAIOTCS CIICM(PUKON CoepKaHus Yy4eOHOTO mpeaMeTa, KOTOPBIM
SBJISIETCA MEIarOrM4ecky alalTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKM XMMUU Ha OMPEACIEHHOM dTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPHUEHTUPOBAH HA OCBOEHUE OOYYAIOIIMMUCS CHUCTEMBI
NEPBOHAYAIBHBIX TMOHATHM XWUMHUH, OCHOB HEOPraHWYECKOM XUMHUH W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX [OHATHI
OpraHUYECKON XUMUHU.

CtpykTypa cojepKaHHsl MPOrpamMMbl MO XUMUU C(POPMHUpPOBAHA HA OCHOBE CHUCTEMHOTO MOJAXOAa K €€ HM3Yy4YCHHIO.
ConepxaHue CKIIAIBIBACTCS U3 CUCTEMbBI OHATHI O XUMUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI MOHATHUN O XUMHUYECKOU
peakuu. O0e TU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPHUHIUITY MOCIEIOBATEIIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMU CBSI3H;

— IpEeACTABICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUY BEIIECTB B paCTBOPAX.

Teopernyeckre 3HaHUS pACCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKHU MOTYUYEHHBIX M OCMBICIIEHHBIX (JaKTOB, PA3BUBAIOTCS
MOCJIEIOBATEILHO OT OJTHOTO YPOBHSI K APYTOMY, BBITIOJIHASL (PYHKIIUN OOBSICHEHHS ¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHHUS U TIOJTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHHME MporpaMMbl MO XHMHUHM CIOCOOCTBYET (DOPMUPOBAHUIO TPEACTABICHUS O XUMHUYECKOM COCTaBIISIONIEH
Hay4YHOU KapTHHBI MUpPa B JIOTUKE €€ CHUCTEMHON MPUPOJbl, IEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAHUI0O U METOJaM
MO3HAaHUS B Hayke. M3ydeHwe XWMHUM MPOUCXOAUT C MPUBIICUYCHUEM 3HAHWM M3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kinaccb» U «dusuka. 7 Kiaccy.

[Ipy M3ydYeHUU XUMHUU MPOUCXOAUT (HOPMUPOBAHWE 3HAHUM OCHOB XMMHYECKOW HAYKH KaK 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, MPAKTHYECKOW AEATEIBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYyphl. 3ajaua



y4eOHOro mpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN — BaKHEHIINX (PAKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TMOJOXKEHUH, JOCTYMHBIX 000OIIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKH, B MPUOOIIEHUU K
HAy4YHBIM METOaM MO3HAaHUS PU U3YYCHUH BEUIECTB U XUMUUYECKHUX peaKIlnii, B OPMUPOBAHUH U PA3BUTHH MTO3HABATEIIbHBIX
YyMEHUH M HUX NPUMEHEHUH B Y4EOHO-IO3HABATEIbHOW M Y4EOHO-HMCCIEAOBATENIbCKOW NEeATeTbHOCTH, OCBOCHUHU IMPABHII
0€301MacHOro OOpaIIeHHs C BEIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu u3yyeHNn XUMHUHN Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsI BaKHOE 3HAUCHUE MPUOOPENH TaKue IeNd, KaK:

— (QopMupoBaHUE HHTEIJIEKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOATEIIbHOMY MPUHATHIO PEIIEHUHM, CHOCOOHOM aJaiTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HaNpaBJICHHOCTh OOyUYEHHUsI HAa CUCTEMAaTUYECKOE MPHUOOIICHHE 00yYaroIUXCs K CAaMOCTOSATENbHON O3HABATENIbHOM
JEeSATEIbHOCTH, HAYYHBIM METOAAM MO3HAHUS, (POPMUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrneyeHrue yCJIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOy4YarOIIMMUCS ONbITa Pa3HOOOpPa3HOM JESATENbHOCTH,
MO3HAHUS U CaMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAJIbHOE 3HAUY€HUE IS
Pa3IMYHBIX BUJOB JIESITEIIBHOCTH;

— (popmupoBanue o01EeH PYHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM UYHUCJIE YMEHUH OOBSCHATH U
OLICHMBATB SIBJICHUS OKPYXKAIOIIEr0 MUPA, UCIIOJb3Ys 3HAHMSI U OIIBIT, [IOJYYECHHBIE IPYU U3YUEHUN XUMUH, IPUMEHATh UX IIPU
pelieHr NpooJieM B MMOBCETHEBHOM XKU3HU U TPYIOBOM NEATEIbHOCTH;

— (opMupoBaHUE y O0YyYarOIIMXCS I'YMAaHUCTHUYECKUX OTHOIICHWN, MOHMMAaHUS LEHHOCTH XMMMYECKHUX 3HAHUM MJs
BBIPAOOTKH SKOJOTMYECKU LETECO00Pa3HOTro MOBEACHUS B OBITY M TPYIOBOM AESTEIBHOCTU B LEISAX COXPAHEHHSI CBOETO
3I0POBbS M OKPYKAOIIEH IPUPOJHON CPENBI;

— pa3BUTHE MOTMBALMHU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJI0 M CaMOBOCIUTAHUIO HAa OCHOBE YCBOCHHS
0011eYeI0BEYECKUX IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPO(HIIA U HAIIPABIEHHOCTH JabHEHIIEro O0y4eHHUs.

OO61ee 4nciio 4acoB, OTBEIEHHBIX JJI1 U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, coctasisier 136
4yacoB: B 8 kitacce — 68 4acoB (2 yaca B Hezelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

IIpenmer xumun. Posib XMMHUM B KU3HU 4elIOBeKa. XUMUSA B CUCTEME HayK. Tena u BemecTa. OU3NYECKHE CBOMCTBA
BEILIECTB. ArperaTHoe cocTostHue BemecTB. [loHsATre 0 MeTogax mo3HaHus B XuMuu. Yuctele BemecTBa U cMecu. CriocoObl
pa3ielIeHUs] CMECEH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE IEMEHThI. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThle U CIOKHBIE BEHIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckass ¢opmyrna. BajaeHTHOCTP aTOMOB XUMHYECKHUX 3JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHas atomHas Macca. OTHOCUTENbHAs MOJIEKYyJsipHas Macca. MaccoBas J0Jisi XMMUYECKOrO 3JIEMEHTa B
COCIMHEHHUH.

KonnuectBo BemectBa. Moiib. MossipHast macca. B3auMOCBsI3b KOJMYECTBA, MACChl M YHCJA CTPYKTYPHBIX €IUHUIL
BemiecTBa. Pacuérel mo ¢hopmysiaMm XUMHUYECKUX COCAUHEHUMN.

®u3znyeckre W XMUMHYECKHUE SIBICHHS. XHMHUYECKas peakius U €€ MpPU3HAKU. 3aKOH COXPAaHEHUS MAacCChl BEIIECTB.
Xumnueckue ypaBHenus. Kiaccudukanys XuMUYecKux peakiuil (CoOeInHeHns, pa3ioKeHUs, 3aMeIIeH s, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJ0i, MpaBriiaMu padOThl B J1a0OpaTOpuu M MpuéMaMu OOpalleHus c J1adopaTopHbIM
000pyIoBaHUEM, U3YUYEHHE U onKrcaHue GU3NIECKUX CBOMCTB 00Pa31l0B HEOPTAHUYECKUX BEILIECTB, HAOII0ICHHE (PU3NUECKUX
(n1aBlieHHE BOCKA, TasHUE JIbJIA, PACTUPAHKE caxapa B CTYIKE, KUTIEHUE U KOHJEHCALMS BOJIbl) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE MEJIHON IMPOBOJIOKU, B3aMMOJICHCTBUE Mella C KUCIOTOW) SIBJICHHM, HAOMIOICHUEe M OMHCAaHUE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peakinii (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
ruapokcuna meau (Il) mpu HarpeBanuu, B3aummopeiicTBue xesneza ¢ pactBopoM conu Menu (Il), mzyuenue croco6oB
pasziesieHus cMecei: ¢ MOMOILbI0 MarHurta, (UIbTPOBaHWE, BBIMAPWMBAHME, TUCTHIUIALMS, XpoMarorpadus, mpoBeacHUe
OUYMCTKH TIOBAPEHHOM COJM, HAOMIOACHHUE M ONMHCAaHUE pPEe3yJIbTATOB MPOBEIACHUS OIbITA, WIIIOCTPUPYIOMIETO 3aKOH
COXPaHEHUS MacChl, CO3/IaHNE MOJIEIIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).



BaxHeilmue npeacTaBuTe I HEOPraHUYECKHX BELeCTB

Bo3nyx — cMech razos. Coctas Bo3ayxa. Kucinopoa —aneMeHT u mpoctoe BemecTBo. HaxoxaeHue kuciaopoia B Ipupo/e,
¢busznueckue M XuMuyeckue cBoiicTBa (peakuuu ropenus). Okcuabl. [Ipumenenue kuciopona. CrnocoObl MOTyYEHHUS
Kuciopoaa B jJabopaTopuu U npombiinuieHHOCTH. KpyroBopot kucnopona B npupoje. O30H — ajuioTponHas MoaupuKaims
KHUCJIOpOAA.

TemnoBoii 3¢ deKT XUMUYECKON peakIui, TEPMOXUMHUYECKHE YPaBHEHUS, 9K30- M SHAOTEPMHUUYECKUE peakluu. TormBo:
yroJib U MeTaH. 3arpsi3HeHre BO3AyXa, YCHIIEHHE MTapHUKOBOTO 3(pdeKTa, pa3pyuieHHe 030HOBOTO CIOSI.

Bonopoa — anemeHT u npocToe BemecTBo. Haxoxxaenue Bojopoaa B npupojie, Gu3sniyeckue U XMMHUUECKUE CBOICTBA,
IpUMEHEHHe, ciocoObl nonydyeHust. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopel. HachllieHHbIE M HEHACBHIMIEHHBIE PACTBOPHI.
PactBOopuMOCTh BemiecTB B Bojae. MaccoBasi 1011 BEIIECTBA B pacTBope. XUMHUYECKUE cBOMCTBA BoAbl. OcHOBaHus. Pomb
pPacTBOPOB B IPUPOJE U B )KU3HHU 4eI0BeKa. KpyroBopoT BoJbl B IpUpOAE. 3arpsi3HeHNE MPUPOAHBIX BOA. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus Heopranuueckux coenuHeHuid. Okcuapl. Knaccudukamnms okcuaoB: cosjeoOpasyromiue (OCHOBHEIE,
KHCIIOTHBIE, am(poTepHbIe) U HecoseoOpasyromue. Homenknarypa okcuioB. Gusnveckue U XMMUYECKUE CBOMCTBA OKCHUJIOB.
[Tomy4yeHne OkCcHIOB.

OcHoBanusa. Krnaccudukarmss ocHOBaHWW: MIENOYM W HEPACTBOPUMBIE OCHOBaHUs. HoMeHKnIaTypa OCHOBaHUM.
Pu3nUeCKne U XUMUUECKHE CBOMCTBAa OCHOBaHM. [lomydeHne ocHOBaHHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucioT. Pu3nUecKhue U XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn
aktuBHocTu MeTtauioB H. H. bekerosa. Ilonyuenue kucnor.

Conu. HoMenknatypa cosneil. @u3ndeckrue U XuMHYecKue cBoiicTBa coneil. [lonydyenue coneil.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONpEJIETICHUE COJECPkKAHUSI KUCIOPOJa B BO3/AyXe, MOJyYyeHue, coOrupaHue, paclio3HaBaHUE U U3y4YEHUE
CBOMCTB KHUCJIOpOJa, HAOJIIO/IEHUE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM M YCIIOBUS BO3HMKHOBEHUS U MPEKpaICHUS



ropenus (mmokapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHJIOB U ONHCAaHUE UX CBOMCTB, MOIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U
M3y4eHUE CBOMCTB BOJOpoAa (rOpeHHe), B3auMojeicTBue Bojopoaa ¢ okcuaoM menu (l1) (BO3MOXKHO HCIOIB30BaHHE
BUJIEOMATEpUAIOB), HaOIO/IeHHEe 00pa3lloB BEIIECTB KOJIMYECTBOM | MOIIb, MCCIEIOBAHHE OCOOCHHOCTEH pacTBOpPEHUS
BEILIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHONW MAacCOBOM [I0JIEM pacTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJABI C METa/UlaMH (HATpUEM U KajbllieM) (BO3MOXKHO HMCIOJIb30BAHHE BHICOMATEPHUANIOB),
UCCJIEI0BAaHNE 00Pa30B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHNE U3MEHEHHSI OKPACKH MHJIUKAaTOPOB B
pacTBOpax KHUCIOT U IIenoued, uzydeHue B3aumopeictBus okcuaa meau (ll) ¢ pacTBopoM cepHON KHUCIOTHI, KHCIOT C
METaJlJIaMH{, PEAKIUi HEWTpaau3aluu, NOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO METAaJla IPYTUM M3
pacTBOpa COJH, PEUICHUE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelIme Ki1acchl HEOPraHUMYECKUX COSUHEHUIN.

Hepuoauyeckuin 3akoH u Ilepuoaumyeckasi cucrema xumudyeckux djiemMeHroB /. M. MengeneeBa. CrpoeHue
aToMOB. XUMHUYecKas cBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUu

[lepBble MOMBITKU KJIACCU(PUKAIMKA XUMUYECKUX dJIeMEHTOB. [oHsTHE O Ipymmax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U
IIEJIOYHO3EMENbHBIE METAJJIbl, TaJIOT€Hbl, UHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCHUABI U
TUAPOKCHUIBI.

[Tepnognueckuit 3akoH. [lepnoanueckas cucrema xumuueckux sneMeHToB Jl. M. MenneneeBa. KopoTkonepuoanas u
muHHOTIeproaHas (Gopmbl Ilepronuueckoit cucrembl xumuueckux saeMeHToB JI. M. MenneneeBa. [lepuoasl u rpymnsi.
PU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MIEPUO/IA U IPYIIIBI 2JIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponbl. CTPOEHUE AIEKTPOHHBIX 00070YEK aTOMOB MEPBBIX
20 xummueckux 3emMeHToB llepuoanueckont cucremsl [[. . MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA IO €ro
nonoxenuto B [lepnonnueckont cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XMMHYECKHX AJIEMEHTOB, METAIUIMYECKUX U HEMETAJUIMUYECKUX CBOWCTB
10 TPYIIIaM U HEPHUOJIAM.

3nauenue Ilepnoanueckoro 3akoHa u lleproanMdeckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB JUII Pa3BUTHS HAyKU U
npaktuku. [{. 1. MenneneeB — y4EHbIN U TPaXKIaHUH.

Xumnueckas cBsi3b. KoBaneHTHast (MOJSIpHAsI U HETIOJISIPHAS ) CBSA3b. DJIEKTPOOTPHUIATEIbBHOCTh XUMUYECKUX 3JIEMEHTOB.
HNonnas cBs3b.



Crenenp okucieHus. OKHCIHUTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. [Iporecchl OKHCIEHHS W BOCCTAHOBJICHHMS.
OKHCIIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHue 00pa3loB BEUIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJAECHCTBHE TMAPOKCUAA [IMHKA C PACTBOPAMU KHUCIIOT U
1IeJI0Y€EH, MPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUN (TOpeHHue,
peaKIuu pa3oKeHUs, COSTUHEHHUS).

Mesicnpeomemmusie ceéa3u

Peanu3anus MeXIpeaMETHBIX CBA3ECH IPU U3YYEHHHM XUMHUHU B 8 KJIACCE OCYIIECTBILIETCS Y€pE3 UCIOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO--HAYYHBIX MOHATHM, TaK W MOHATHM, SBISIIOIMIMXCS CHUCTEMHBIMU JUJISl OTHEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO01mre ecTeCTBEHHO--HAyYHbIEC MTOHATHUSA: Hay4YHbIA (DAKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJU3, CUHTE3, KIacCU(pUKALIKS,
NEPUOANYHOCTD, HAOJIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®duznuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIWJ, HW30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYyJa,
AIIEKTPUYECKUI 3aps]l, BEIECTBO, TEIO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (U3MUECKUE BEIMYUHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEPAJIbl, TOPHBIE TOPObI, OJIE3HBIE HCKOMAEMbI€, TOIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHMYeCKasi peakuus

Ilepnonmueckuit 3akoH. Ilepnommueckas cucrema xumuueckux simeMmeHToB [[. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS, KaJbLUs U UX COSAMHEHUIN
B COOTBETCTBHUU C MOJIO)KEHUEM 3JIEMEHTOB B [lepnonueckoii cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKOUW CBA3U. TUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOU CBA3H.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHX BEIIEeCTB. XUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCAM HEOPTaHUYECKUX COEIMHEHMI, TEHETUYECKAsl CBSI3b HEOPraHUYECKNUX BELIECTB.



Knaccudukanus XuMUYECKHX peakiuid M0 Pa3IuvHbIM MPU3HAKaM (TI0 YKCIY W COCTaBY y4YaCTBYIOIIMX B PEAKIHH
BEIIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 M3MEHEHUIO CTEIEHEH OKHUCICHUS XUMHYECKHX 3JIEMEHTOB, 10 OOPAaTUMOCTH, IO
YUYaCTUIO KaTaanu3aTropa). DK30- U SHJOTEPMUUYECKHUE PEAKIINHI, TEPMOXUMHUYECKUE YPABHEHHUS.

[ToHsiTHe 0 CKOPOCTH XUMUYECKOM peakiuu. [loHsTre 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUUECKUX peakuusx. [lonsTue
O TOMOTEHHBIX U IeTepOreHHbIX peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI, BIUSIOLINAEC
HA CKOPOCTh XUMHUYECKON PEAKIIUH U TIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIMKU, DSJEKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOW pPEaKIIUU.
CocrapneHue ypaBHEHHUN OKUCIUTEIbHO--BOCCTAHOBUTENLHBIX PEAKIIUIA C UCIIOJIH30BAaHUEM METOa dJIEKTPOHHOTO OajaHca.

Teopusi B3IAEKTPONUTHYECKONW NUCCOLMAIMU. OJNEKTPOJMTBI M HEIJIEKTpOoduThl. KaThoHbl, aHMOHBL. MexaHHW3M
JMCCOIMAIINY BEIIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKOU cBsi3u. CteneHb nuccouuauu. CUiabHbIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuun noHHOro oOMEHa. YCJIOBUS MPOTEKAHHMS PEAKIUA HMOHHOTO OOMEHA, TMOJIHBIE W COKpalIEHHbIC HOHHBIC
ypaBHeHUs peakiuii. CBoMCTBa KUCIOT, OCHOBaHUH U COJIEH B CBETE MPEJCTABICHUN 00 3JIEKTPOJIUTUUECKON TUCCOIHAIIH.
KauecTBeHHbI€ peakiiuu Ha HOHBI. [loHsATHE O THIpONH3E CONEl.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJICISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HEMETAJUIOB (Tpaduta
MW ajmasa), CJIOXKHBIX BEHIECTB (XJIOpUAA HATpus), UCCIEIOBAHHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JICUCTBHS PA3IMYHBIX (HDaKTOPOB, MCCIENOBAHUE DJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIllecca AUCCOIUAIIAN
KHUCJIOT, WIeJoYeld U coJied (BO3MOYKHO HCIIOJIb30BaHUE BHUJIEO MATEPUAIOB), MPOBEICHHUE OIBITOB, WILTIOCTPHUPYIOIMINX
MPU3HAKU TPOTEKAHUs pPeakuuid MOHHOTro oOMeHa (0Opa3oBaHUE OcCaliKa, BbIIEIEHUE raza, 0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBl OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKIUi (TOpeHUE, PEaKIMu Pas3JIOKEHUs, COCAUHEHNUS ),
pacno3HaBaHUE HEOPTraHWUYECKHUX BEHIECTB C MOMOIIBI) KAYECTBEHHBIX PEAKIW HAa MOHBI, PEHICHUE 3KCIEPUMEHTATbHBIX
3a1ad4.

HemeraJiibl M X COCIMHEHUS

OO6mas xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMSI ATOMOB, XapaKTepHbIE CTENeHU OoKuciaeHus. CTpoeHue u
(bu3uyeckrue CBOMCTBA MPOCTHIX BEHIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOWCTBA Ha MpuUMepe XJiopa (B3aUMOJICUCTBUE C



MeTaJUIaMH, HEMETaJUIAMHU, 1es109amu). Xja0poBoaopo. CosiHast KUCI0Ta, XUMHYECKHE CBOMCTBA, ITOTyYEHUE, IPUMEHEHHE.
JleiicTBUE XJIOpa U XJIOPOBOJOPOAA HA OPTaHU3M YesIoBeKa. BakHeire XJI0puabl U UX HAX0KJIEHHUE B IPUPO/IE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUS.
Ctpoenue u pu3nvecKkrue CBONCTBA MPOCTHIX BEUIECTB — KMUCIOPO/Ia U Cephbl. AJUIOTPOIHbBIE MOJIU(DUKAIIMN KUCTOPOAa U CEPBHI.
Xumuyeckue cBoiicTBa cepbl. CepoBOAOPOA, CTpoeHHE, (PU3MYECKHe M XUMHUYecKue CcBOHCTBa. OKCHABI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, GU3NYECKUE U XUMUYECKHEe CBOMCTBa (0OIIMe Kak MpeacTaBUTEIs
KJ1acca KUCJIOT | crienupuyeckue). XMMUYECKUE PEaKIny, JIeXKAIINe B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOIy4eHUs CEPHON
kucnoThl. [I[puMenenne cepHoi KuciaoTbl. Cou cepHOM KMCIIOTHI, KaUeCTBEHHAs peakilus Ha cyiabdar-uoH. Haxoxnenue cepbl
U €€ COCIMHEHHUH B INPUPOJE. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSAMHEHUSAMU Cepbl (KUCIOTHBIE JOXK[H,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKHCIICHUS.
A30T, pacnpocTpaHeHue B mpupoje, (pusnueckue u XuMudeckue cBoiictBa. KpyroBopor azora B mpupojae. AMMHAK, €ro
¢bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MoJyuyeHue u nmpuMeHeHue. Conu aMMOHUSs, UX GU3MUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHBI aMMOHHMsS. A30THas KUCIOTa, €€ ModydeHue, GU3MYecKue U XUMHYECKUE
CBOMCTBa (00IIME KaK MPEACTABUTENS Kiacca KUCIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBe MHUHEpAIbHBIX YAO0OpeHud. XHUMHYECKOE 3arps3HEHHE OKPYKAIOIIEH cpeabl COCIUHEHHS MU a30Ta (KUCIOTHBIE
JIOKIM, 3arps3HEHUE BO3AyXa, MOYBBI U BOMOEMOB). Docdop, ammoTponHsie Moaudukamuu (ochopa, dbusmveckue u
xumudeckue cporictBa. Oxcun dochopa (V) u dbocdhopHas kucinora, pusnueckue U XMMUYECKHUE CBOWCTBA, MOJTyUYCHUE.
Hcnonb3oBanue pochaTtoB B KauecTBE MUHEPAIbHBIX YAOOPEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmnbl. OcOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHbIC CTENEHU OKUCIICHUS.
VYraepon, annoTporHbie MOAU(UKAIIMK, PACIPOCTPAHEHUE B MPUPOJE, PU3HMUECKUE U XUMHYECKUE CBOMCTBA. AJICOPOIUSI.
KpyroBopor yraepona B mpupoge. OKcuasl yriepona, ux (PuU3MUEcKHe W XUMUYECKUE CBOWCTBA, JNEHCTBHUE HA KUBBIC
OpraHU3Mbl, TMOJYYEHHUE U TPUMEHEHHE. DKOJOTUYECKHe MpoOIeMbl, CBsi3aHHBIE ¢ OKcuaom yriepona (lV), rumotesa
rJ100aJIbHOTO MOTETUICEHUs KJIMMAaTa, TapHUKOBBIN 3PdekT. YronpHas KucaoTa U €€ coiiu, UX (QU3HUECKUE U XUMUYECKUE
CBOMCTBa, MoyiydyeHue U npumeHeHue. KauecTBeHHast peakiusi Ha kapOoHaAT-uOHbL. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEJIUINHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO3SIMCTBE.



[lepBoHayanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSIX yriiepoja (MeTaH, 3TaH, THIICH, alleTUJICH,
ATaHOJ, TJMIEPUH, YKCYCHasl KucioTa). [IpupoiHbie HCTOYHUKH YTIIEBOAOPOIOB (Yroib, IPUPOIHBINA ra3, He(Th), IPOLYKTHI
uX nepepaboTku (OEH3UH), UX POJb B OBITY U MPOMBINIICHHOCTH. [IoHATHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KUPAX,
Oelikax, yrieBo/iax — M UX POJIU B )KU3HU YeIoBeKa. MaTepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COSAMHEHUM.

Kpemuuii, ero ¢usnyeckne 1 XMMHUYECKUE CBOMCTBA, MoJlyueHHWEe U npuMeHeHue. CoeqMHeHusT KPEMHUS B MIPHUPOJIE.
Obmume npencraBienus o6 okcunae kpemHus (IV) m kpemuueBoil kucnore. CUIMKAaThl, UX HCHOJB30BaHHWE B OBITY, B
MPOMBINIJICHHOCTH. BaxkHeie cTpouTeNnbHbIE MaTepualbl: KepaMuKa, CTEKIIO, IIEeMEeHT, 0eToH, xene300eToH. [Ipobrembr
0€30MacHOr0 UCIOIb30BAHUS CTPOUTENIBHBIX MAaTEPUAIOB B TOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3loB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOM KHUCJIOTHI, MPOBEACHUE KAUECTBEHHBIX PEAKIUN Ha
XJIOPUI-UOHBI U HAOJIOICHHE TMPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpakarolue (PU3NYECKUEe U XUMHUYECKHE CBOWCTBA
rajJloreHOB U UX COEJUHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHHE C 00pa3laMu XJIOPHUI0B
(ranoreHu10B), O3HaAKOMJIEHHE C oOpa3uamMu cepbl U €€ COEAMHEHUSMU (BO3MOYKHO HCIOJB30BAaHUE BHJIEOMATEpPUANIOB),
Ha0JIr0/IeHue Ipolecca oOyriIMBaHUs caxapa MoJl JeHCTBUEM KOHIIECHTPUPOBAHHOM CEpPHOM KUCIOTHI, U3yUYEHUE XUMUYECKUX
CBOMCTB pa30aBJICHHOIN CEpHOMN KUCIOTHI, MPOBEACHUE KAYECTBEHHOW peakiluu Ha CyJib(aT-uOH U HAOJI0ICHUE MpU3HaKa e
MPOTEKAaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBaAMHU a3oTa, gochopa U UX COSTUHEHHMN (BO3MOMXHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (pocopHBIX ymoOpeHuit, moaydeHue, coOMpaHue, pacro3HaBaHUE W U3YUYCHHE
CBOMCTB amMMHaKa, MpPOBEIACHHE KAUECTBEHHBIX pEakUMid Ha HMOH aMMOHHUA U (oc]aT-HOH U H3YUYEHHE IMPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCJIOTBI € MeAbl0 (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HM3yUYEHHE MOJENIEH KpPUCTAUIMUECKMX PEMIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOLIECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOMCTBOM MNPOTHUBOTa3a, IMOIYYEHUE,
coOupaHue, paclio3HaBaHUE W M3yYEHUE CBOWCTB YIJIEKHCIIOIO rasa, MpOBEACHHE KAUECTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAaT-UOHBl M W3YYEHHE NPHU3HAKOB HMX NPOTEKAHHS, O3HAKOMJIEHHE C MPOAYKLUMEH CUIMKATHOM MNPOMBIILIEHHOCTH,
pelieHre 3KCIepUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeillre HeMeTalluIbl U UX COSUHEHUS.

MeTa/uibl M KX COeTUHEHHS



OO6mr1ast XxapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUY WX MOJoKeHus B [lepuoamdeckoil cucreme
xumudeckux aneMeHToB J{. . MenneneeBa u crpoenust aromoB. CTpoeHHe MeTaiuioB. MeTainyeckast CBsA3b U METaJUIMYeCKast
KpUCTAIIMYECKAsT PEMIETKA. DJNEKTPOXUMUYECKUN psif HampshkeHuid metamioB. DHU3nyueckue M XUMHUYECKUE CBOMCTBA
MeTaioB. O6me cnocoObl moxydeHus: MetauioB. [loHATHE O KOPpO3WHM METAIJIOB, OCHOBHBIE CIOCOOBI 3alIUTBhl UX OT
Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U KX IPUMEHEHHUE B OBITY U IPOMBIIIUIEHHOCTH.

[[lenounsie MeTambl: nonoxeHue B llepuoanueckon cucreme xumuueckux 3memMeHToB 1. 1. Menneneesa, ctpoeHune ux
aTOMOB, HAXOXJEHUE B IIpupoie. DU3nuecKrue 1 XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kasusi). OKCUJIbI U TUIPOKCHIBI
HaTpus U Kanus. [ [puMeHeHne MeN0YHbIX METANIOB U UX COEAUHEHHUI.

[I{enouyHO3EMENbHBIE METAJIBI MATHUIM U KaJIbLIMI: 1TO0KEeHUE B [lepnoanueckoi cucteMe XUMHYECKUX 311EMEHTOB /1.
N. MenaeneeBa, CTpOCHUE UX aTOMOB, HaXOXJI€HUE B npupoje. Ousznueckne U XMMHUYECKHUE CBOMCTBA MarHusl U KaJbIus.
Baxneiimume coequHeHus Kanblus (OKCUI, TUIPOKCHU, COTH). ZKECTKOCTD BOJIBI U CITIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nosioxkenue B llepuonnueckoit cucreme xumuueckux snemeHtoB [[. M. MeHueneeBa, CTpO€HHE aToMma,
HaxoXJeHue B npupojie. Pu3nueckrue U XMMUYECKUE CBOMCTBA alfOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHJA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nmonoxenue B llepmommueckoint cucreme xumuueckux saeMmeHTOB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoXJeHue B npupojae. Puznueckrue 1 XMMUYECKHe CBOMCTBA xene3a. OKcu b, THAPOKCUIbI U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYUICHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C 00pa3llaMd METAJJIOB U CIUIaBOB, MX (PM3MUYECKUMHU CBOMCTBAMH, MU3yUYEHUE PE3YJIbTATOB KOPPO3UU
METaJUIOB (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHATIOB), OCOOEHHOCTEN B3aUMOACHCTBUS OKCHU/IA KAJIBLIMSI M HATPUS C BOAOU
(BO3MOXHO HCIIOJIb30BAHUE BUIEOMATEPUATIOB), HUCCIEIOBAHUE CBOWMCTB >KECTKOW BOJBI, Mpollecca TOPEHUsl Keie3a B
KUCJIOpoAe (BO3MOXXHO HCIIOJIb30BAaHUE BHUIACOMATEPUATIOB), MPU3HAKOB IMPOTEKAHMS KAYECTBEHHBIX PEAKIMNA HA HOHBIL:
MarHusi, KaJIbIus, aTFOMUHUA, THHKA, xKene3a (11) u xenesa (111), mequ (1), HaGmroaeHMe U ONIMCaHKE TPOIECCOB OKPAITUBAHUS
IJJAMCHU MOHAMU HATpUsl, Kajlusd U Kablus (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHUANIOB), UCCIeA0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIIOMUHUS ¥ TUJIPOKCHJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1au 10 TeMe «BakHeime MeTasibl
U UX COCMHEHUSD.



XHMUA ¥ OKpY:KaOLIas cpeaa

BemectBa 1 Marepuansl B MOBCEJHEBHOM >KM3HU 4YeslOBeKa. be3omacHoe HCIONb30BaHWE BEIIECTB M XMMHYECKUX
peakuuii B ObITy. [lepBast momMoIb Npu XUMHUECKUX 0KOTaX U OTPABJICHUSIX.

XMMHMUYECKOE 3arpsi3HEHNUE OKpYkKarollen cpe/ibl (TIpeiesbHas 10ycTUMasi KOHIIeHTpalus BeiecTs, nanee — [1J1K). Pons
XUMHUH B PEIICHUH 3KOJIOTUYECKUX TIPOOIIEM.

Xumuueckuii IKCnepumMenm:

u3ydeHue o0pasloB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTMMEPHBIC MAaTEPUATIBI).

Mesxcnpeomemmnunie ceasu

Peanu3anus MEXIpEeAMETHBIX CBA3EH IPU U3YYCHHHM XUMHUU B 9 Kilacce OCYIIECTBIIETCS Y€pPE3 UCIOJIb30BAHUE Kak
OoOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK M TMOHATUN, SBISIOMIMUXCA CUCTEMHBIMU JJisi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO11Iue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIM3, CUHTE3, KiacCUpUKaLus,
NEPUOAUYHOCTb, HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJEINb, SBJICHHE, MapHUKOBBIA 3PQEKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®usuka: Marepusi, aToM, 3JEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKJIHWJ, H30TONbI, PaJUOAKTUBHOCTH, MOJIEKYJa,
ANEKTPUYECKUI 3apsii, TPOBOJHUKH, TOJYNPOBOAHUKH, AUDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, ra3, pacTBOp, PACTBOPUMOCTh, KPUCTAIUIMUECKAsl PEeIETKA, CIUIaBbl, (PU3UUECKUE BEIUYUHBI, €TUHULIbI
WU3MEPEHHUsI, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHIIE.

buonorusa: ¢otocuHTe3, aAbIxaHue, Ouocdepa, SKOCHUCTEMA, MHUHEPAIbHbIE YIOOPEHHS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmochepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOIbI, TOJIE3HBIE UCKOMTAEMbIE, TOIJIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHSI IIPOrPAMMbI OCHOBHOT'O 00IIIEr0 00pa30BaHuUs JOCTUTAIOTCS B X0/1€ 00yUCHHS XUMUH
B €JIMHCTBE Y4€OHOI 1 BOCIUTATEIILHOM IeATSILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCHUCKUMHE COIIMOKYIbTYPHBIMH
U JIyXOBHO-HPABCTBECHHBIMH IIEHHOCTSAMH, NMPHHATHIMA B OOIIECTBE NMpaBUIAMU U HOPMAaMHU TOBEJCHUS U CIIOCOOCTBYIOT
HpoIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITUAITN3AIIUN O0YYaIOIUXCS.

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMON IMO3UTHUBHBIX
IICHHOCTHBIX OPUCHTAIINI U PACIINPEHHUE OIBITA ICATSILHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YACTH:

1) mIaTpHOTHYECKOTO BOCTIMTAHMSA '

IICHHOCTHOTO OTHOILICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY M HAYYHOMY HACIICAUIO, TIOHHMMAaHHS
3HAYEHHS] XUMHYECKON HAyKH B JKM3HU COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(pOPMAIUCH O
NEPEIOBBIX OCTIKCHHUSX M OTKPBITUSX MHUPOBOW M OTEYCCTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOPMAaX M MpaBHJaX MEXJIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE, KOMMYHHUKATHBHOM
KOMITETCHTHOCTH B OOIIECTBEHHO MOJIC3HOH, y4eOHO-HUCCIICIOBATEILCKOW, TBOPYECKON M APYIMX BHIAX JCATCILHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM IEATEIBHOCTH MPU BBIMOJHEHUH YUCOHBIX, IO3HABATEIBHBIX 3a/1a4, BHIMOJTHCHUH
XUMHUYECKUX IKCIICPUMEHTOB, CO3JaHUN YUCOHBIX MIPOSKTOB, CTPEMIICHHSI K B3aUMOITOHUMAHHIO M B3aMMOTIOMOIIIU B MIPOIECCE
ITOM Y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIICHMBAaTh CBOE TOBEACHUE M IOCTYNIKH CBOMX TOBaphIIed C MO3HIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIECICTBHIA TIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHNS:

MHPOBO33PEHUYECKUE MTPEICTABICHUS O BEIIECTBE U XMMUYECKOW PEaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U COCTABJISIONINE OCHOBY JIJIsl IOHUMAHHMS CYIIIHOCTH HAYYHOM KapTUHBI MUPA, MPEIICTABICHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3AMMOCBSI3SIX YEJIOBEKA C MPUPOTHON CpPEelIod, O POJIM XMMHUHU B MO3HAHWH ITHX
3aKOHOMEPHOCTEN;

II03HABATEJIbHBIC MOTHBBI, HAIPaBJICHHBIC HA IMOJYYCHUE HOBBIX 3HAHUU IO XUMHUHU, HEOOXOIUMBIC IS OOBSCHEHUS
HAOJIFOTAEMBIX MPOIICCCOB M SBJICHUIA, TT03HABATEIILHOMN, MHPOPMAITMOHHOW U YMTATEILCKOM KYJIbTYPhI, B TOM YHCJIC HAaBBIKOB
CaMOCTOSTEIILHON pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATYPOU, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMH
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00YUEHHIO U NMO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K CAaMOOOPa30BaHUIO, TPOEKTHOU U
MCCJICIOBATEILCKON ACATEIPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS OOYUYCHUS B JabHCHIIICM;

4) dbopMupoOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0pPOBBIO, YCTAHOBKH Ha 37I0POBBI 00pa3 KHU3HH,
OCO3HaHME MOCIICICTBUN M HEMPHUATHE BPEAHBIX MMPUBBIYEK (YIIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KYPEHHSI ), HEOOXOTUMOCTH
COOJIFOICHUS TTPABHIT 0€30MMACHOCTH IIPH OOpaIeHUH ¢ XUMUUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HU,

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpeC K MPAKTUYSCKOMY H3YUYCHHMIO TpodeccHil U Tpyaa pa3IudHOro poja, yBaKeHHWE K TPyAy U pe3yjbTaram
TPYIOBON ACATENHHOCTA, B TOM YHCJIE HAa OCHOBE NPHMEHEHHUS TMPEAMETHBIX 3HAHWM 10 XWMHH, OCO3HAHHBIN BEIOOD
WHIUBUyAIbHOW TPASKTOPHH TPOJOJDKEHUS O00pa30BaHUS C yU4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCMEIIHOW NPOodeCCHOHATBHONW ACATEIBHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb aJIalITUPOBATHCS B MPOGECCHOHAIIBHOM Cpeie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTHYECKH 1IeJIeCO00pa3HOEe OTHOIICHUE K MPUPOJIE KaK MCTOYHHUKY JKU3HU Ha 3eMJjie, OCHOBE e¢ CYIeCTBOBAHUS,
MMOHUMAaHUE IIEHHOCTHU 3I0POBOTO M O€30macHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (pH3NdIecKOMy
1 TICKHXWYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS TTPaBHII 0€30MacHOTO MOBEICHUS IIPH padoTe ¢ BEIeCTBaMH,
a TaKXKe B CUTYAIHIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH MIPUMEHSThH 3HAHHMSI, MIOJydaeMble TIPU U3YUCHUN XUMHH, JIJIS PEIICHHS 3a]1a4, CBA3aHHBIX C OKPY KaOIIeH
MIPUPOTHON CPEIIOH, SISl TIOBBIIEHUS YPOBHSI 9KOJIOTHYECKON KYJIBTYPhI, 0CO3HAHHS TI100aJTbHOTO XapaKTepa SKOJIOTHICCKHIX



MpoO0JIeM U IMyTeH UX PEIICHHS MOCPEICTBOM METO0B XHMHUH, IKOJIOTHIECKOTO MBIILUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAJIBHON MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMbIC Uil (POPMUPOBAHUS MUPOBO33PEHUSI OOIIEHAYYHbIE
MOHSTHS (3aKOH, TEOPHsI, MPUHIUI, TUIIOTE3a, (PaKT, CUCTEMa, IPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIE UCMOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX y4YEOHBIX MpeaMeTax M TMO3BOJIAIOT Ha OCHOBE 3HAHUM U3 3TUX MpeaMeToB (HOpMHUPOBATH
MPEJCTAaBICHHE O UEIOCTHOM Hay4yHOM KapTHMHE MHpa, W YyHUBEpPCalbHbIC Yy4YeOHbIE JeHCTBUSI (IO3HABATENIbHbIC,
KOMMYHUKATUBHBIC, PErYyJSTUBHBIE), KOTOpbhle o0O0OecrneynBalOT (OPMHUPOBAHHE TOTOBHOCTU K CaMOCTOSITEIIbBHOMY
IUTAHUPOBAHMIO M OCYLIECTBIICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIC YHHBEPCAJIbHbIE YUeOHbIe el CTBUA

Bba3oBble Jlornyeckue AeiicTBUA:

YMEHHUSI HUCMOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUU 3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKHUX
MOHSATUH (BBIACIATH X XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C IPYTUMU MOHATUSIMHU ), HCTIOJIB30BaTh MOHSATHUS
JUTs1 OOBSICHEHUSI OTJIETIbHBIX (PAaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHMSI U KPUTEPHUH TS KJIaCCU(PUKAIIMYA XUMUYECKHUX BEIIECTB
U XMMUYECKUX PEAKIUH, yCTAHABIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSA3H MEXy OOBEKTaAMHU U3YUYECHHUS], CTPOUTH JOTUUECKUE
paccyxaeHus (MHIYKTUBHBIC, JeAyKTUBHBIC, 10 aHAJIOTHH ), IeJIaTh BHIBOJIBI U 3aKITIOUCHHUS;

yMEHHUE MPUMEHSTh B MPOIECCE MO3HAHMS MOHATUS (IIPEIMETHBIE M METaNpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC)
MOJICNIA, MCIOJIb3yeMble B XHMHH, TPEOOPa30BBIBATH IIUPOKO MPUMEHSEMbIE B XUMHH MOJCIbHBIC MPE/CTABICHUS —
XUMHUYECKU 3HaK (CMMBOJI 3JIEMEHTA), XUMUYecKas (popmysia U ypaBHEHUE XUMHUYECKOW peakluuu — MNPy pelIeHud yueOHo-
MO3HABATEJNIbHBIX 33/]a4, C YYETOM 3TUX MOJEIIbHBIX MPEICTABICHUIN BBISBIATh U XapaKTEPU30BATh CYLIIECTBEHHbIE TPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XUMHUUYECKUX PEaKIUH, BBISIBISATH OOIIHME 3aKOHOMEPHOCTH, MPUYUMHHO-
CJI€ICTBEHHBIE CBSI3M M POTUBOPEUUS B U3y4a€MbIX MPOLIECCAX U ABICHUSX.

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

yYMEHHUE UCIO0JIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUYE€CTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B KaYe€CTBE OCHOBBI IS
(GbopMHUpPOBaHUS TUTIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;



NpUOOpPETEHUE OMbITa MO ITUIAHWPOBAHUIO, OPTraHU3AlUKd M TMPOBEACHHUIO YYEHUYECKHX SKCIEPUMEHTOB, YMEHHUE
HaAOJII0/IaTh 32 XOJI0OM IPOIIecca, CAMOCTOATEIHLHO IPOrHO3UPOBATH €0 pe3yibTart, (OpMyIHPOBATH 0O0OIIECHUS U BBIBOABI 1O
pe3ysipTaTaM NPOBEAEHHOTO OIBITA, UCCIE0BAHMS, COCTABIIATh OTUET O NPOAEIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yYMEHHE BBIOMpPATh, aHAIU3UPOBATh M MHTEPIPETUPOBATH WH(GOPMALIMIO PA3IMYHBIX BUIOB M (OPM MIPEICTaBICHUSA,
MOJIy4aeMyI0 M3 Pa3HbIX MCTOYHUKOB (HAYUHO-TIOMYJISIpHAS JIUTEpaTypa XUMUYECKOTO COAEpX aHUs, CIIPaBOYHbIE MOCOOus,
pecypcsl HTepHEeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(DOPMALIHIO;

YMEHHE MPUMEHSATh Pa3IM4HbIE METOJIbl U 3aIPOCHI MIPH MOUCKE U 0TOOpE MHPOPMAIUU U COOTBETCTBYIOIIUX JaHHbIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YYEOHBIX M MTO3HABATENbHBIX 3aJ1a4 ONpeleIEHHOIO TUIIa, TPUOOPETEHNE ONbITa B 00JACTH
UCIIOJIb30BaHUSI HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUW, OBJAJEHUE KyJIbTYPOM aAKTHBHOTO MCIOJIb30BAHUS
pPa3IMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSATEIBbHO BBIOMpATh ONTUMaIbHYIO (OpPMY MpeAcCTaBiIeHUs HHOpMALUU U
WUTIOCTPUPOBATh pPEIIAEMble 33Jaud HECIOXKHBIMU CXEMaMM, JuarpaMMamu, JApyruMu (opmamu rpapuku U HUX
KOMOMHAIIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B MpOLECCe yUeOHOW M HCCIEN0BATENbCKON EATEIbHOCTH MH(POPMAIUIO O
BJIMSIHUM MTPOMBILIEHHOCTH, CEIBCKOT0 X035 MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOIHON CpEIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE 1eHCTBUSA:

yYMEHUS 33J1aBaTh BOMPOCHI (B X0/€ auajora u (Win) AUCKYCCHUHU) MO CYIIECTBY 00CYX)IaeMoil TeMbl, (hOpMyITHpOBAThH
CBOM IPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MTPEIJIOKEHHON 3a/1a4K;

YMEHUS MPEACTABIATh MOJYYEHHBIE PE3yJIbTaThl MO3HABATEIbHOW NIEATETbHOCTH B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
JIeNaTh MPE3EHTALUIO PE3YJIbTATOB BBIITOJIHEHHUS] XUMUYECKOTO AKCIIEPUMEHTA (J1JA00PAaTOPHOTO ONBITA, JIA0OPATOPHOU pabOThI
0 MCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHUSI y4ye€OHOrOo COTPYJHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOH I03HABaTEIbHOM M HCCIEIOBATEIbCKON
JESITeIbHOCTU TNPU PEIICHUH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuyéTa OOUIMX HMHTEPECOB M COrJIACOBAHUS TMO3MLIUN
(oOcyxeHrs, oOOMEH MHEHUSMH, «MO3TOBbIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX NEUCTBUI, ONpPEIEICHIE KPUTEPUEB TIO
OLICHKE KaueCTBA BBITOJIHEHHON PabOThI U JPYTHUE).

Pery/siTUBHbIE YHUBepPCAJIbHbIE YUeOHbIe AelicTBUS:



YMEHHE CaMOCTOSITENIbHO OINpPEAENATh LEIH ACSITeNbHOCTH, IMJIaHHUPOBATh, OCYIIECTBISATh, KOHTPOJHUPOBATh M MpHU
HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Hambosee 3P(EeKTUBHBIE CIIOCOOBI pEHICHHs YYEOHBIX U
[IO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTUPOBATH IPEIJIOKEHHBIA aIrOpUTM ACUCTBUI NpHU
BBINIOJTHEHUN 33JJaHUI ¢ y4ETOM IOJIyYE€HUs HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTax — BELECTBAX U PEaKLMSIX, OLIEHUBATh
COOTBETCTBHE TOJyUYEHHOTO pe3yJabTaTa 3asBICHHOM II€JIM, YMEHHE UCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
npejjaraeMbie B yCIOBUH 3aaHU.
MNPEIMETHBIE PE3YJIBTATbBI
B cocraBe npegMETHBIX PE3YyIbTATOB II0 OCBOEHUIO 0053aTEIBHOI0 COAEPKAHUS, YCTAaHOBIEHHOTO JAaHHOW (eiepaibHON
paboueil TpoOrpaMMoi, BBIIEISAIOT: OCBOCHHbIE OOYYAalOUIMMMCS Hay4yHblE€ 3HAaHUSA, YMEHUS M CHOCOOBI JIeHCTBUH,
cnenupuueckne JUis TMPEAMETHON 001acTé «XHUMHUS», BHUABI JIEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAINN, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIHsX.
K kxoniy oOyueHus B 8 Ki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTb COPMUPOBAHHOCTD Y
oOy4Jaronuxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XMMUUECKUN 3JIEMEHT, IIPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS U HEOAHOPOIHAS ), BAICHTHOCTh, OTHOCUTENbHAS aTOMHASI M MOJICKYJIIpHAast
Macca, KOJHYECTBO BEIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JOJS XMMHUYECKOTO 3JIEMEHTa B COCIUHEHHH,
MOJISIpHBIN 00BEM, OKCUJ, KUCIIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKast
peakuusi, KjlacCU(PUKAIUA peaKlMii: peakluu COCIUHEHMs], PEaKlUU Pa3JIoKEHUs, PeaKIMH 3aMelleHus, peakiuu
o0OMEeHa, 3K30- U 3HIOTEPMHUUYECKUE PEaKUUHU, TEIIOBOU 3(PPEeKT peakuuu, siApo aToMa, dJIEKTPOHHBIA CIION aToMa,
aTOMHasi OpOUTalb, pailyCc aToMa, XUMUYECKasl CBSI3b, MOJISIPHAS U HETIOJIIPHAS KOBAJICEHTHAsS CBSI3b, HOHHAS CBS3b,
WOH, KaTHOH, aHUOH, PAaCTBOP, MacCOBasl 10 BellecTBa (MPOIIEHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;
e WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHSTh 3TU MOHITHS PU OMMCAHUN BEILIECTB
Y UX MPEBPALICHU;
e HCIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTaBIECHUS (JOPMYJT BEIIECTB U yPABHEHUH XUMHUYECKUX PEaKIINH;



OTIPEIEIATH BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTETICHb OKUCIICHHUS JIEMEHTOB B OMHAPHBIX
COCTMHEHUSIX, MIPUHA/JICKHOCTh BEIIECTB K ONMpEeAeNEHHOMY KIAcCy COEAMHEHUHN Mo ¢opMyliaM, BUJ XMMHYECKOM
CBsI3M (KOBAJICHTHAs U MOHHAs1) B HEOPTAaHUYECKUX COETUHEHUSX;

packpsiBaTh cMblch Ilepuoanueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUpPOBATh MOHUMAHUE MEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT MX MOJ0KeHUs B [leproauueckoil cucreme, 3aKOHOB COXPAHEHHUS
MAaccChl BELECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO--MOJIEKYJIIPHOIO yUEHUs, 3aKOHa ABOraapo;

OTMHCHIBATh U XapaKTepHu3oBaTh Ta0InuHyio ¢popmy lleproanueckoil CUCTEMbl XUMHUECKUX AJIEMEHTOB: Pa3inyaTh
HNOHATUA «TJaBHas nmoArpymnmna (A-rpynna)» u «nobounas noarpynna (b-rpynma)», Manbie U OOJIbLIME MEPHUOJBL,
COOTHOCUTH 0003HAUYEHHUs, KOTOpble nMetoTcs B Tabnuue «llepuoguueckast cucremMa xumuyeckux snementoB JI. .
MenpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB W 3apsl spa,
o01iee YuCIIO 3JIEKTPOHOB U PACIPEAEIICHNE UX 0 dJIEKTPOHHBIM CIIO0SIM);

KJIaCCU(PHUIIMPOBATh XUMUUYECKUE JIEMEHThI, HEOPTaHMUECKHUE BEILECTBA, XUMUYECKUE PEAKIMHU (10 YUCITY U COCTaBY
YYacCTBYIOIIMX B PEAKIIMH BELIECTB, 10 TEINIOBOMY 3PPEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMUUECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPXKas OIMCAHNE
MIpUMEPaMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKHUX PEAKIU;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMUYECKUX MPEBPALICHUI B Pa3JIMYHbIX YCIOBUIX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIK0 XMMUYECKOTO JIEMEHTA
1o (opMyJie COEANHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTh PACUETHI 110 YPABHEHUIO XMMHUYECKON
peakiuy;

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AESATENbHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 000OUIeHHE,
CUCTEMAaTH3AalIHIO, KJIACCU(UKALINIO, BBISIBICHUE IPUUNHHO--CJICJICTBEHHBIX CBSI3€H — /17151 U3yUEHUS! CBOMCTB BEIIECTB
U XMMHYECKUX PEaKIMi, eCTECTBEHHO-HAyYHbIE€ METOMbI MO3HAHMS — HAOJIOJIEHUE, U3MEPEHHEe, MOJIEIUPOBAHUE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBI);

CJIeIoBaTh IMpaBUJIaM TOJIb30BaHUSI XMMHUYECKON MOCyAoW U JabopaTOpHBIM OOOpYAOBaHHEM, a TAKXKe MpaBHUIIaM
oOpallleHus! ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU I10 BBIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OTBITOB



[0 TOJYYEHHUI0O M COOMpPAHUIO ra3000pa3HbIX BEIIECTB (BOJOpPOJA M KHUCIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C
ONPENEIEHHOW MAacCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U ITPOBOAUTH XUMHUYECKHUE DKCIIEPUMEHTHI
10 PacrO3HABaHUIO PACTBOPOB IIEJIOUEH U KUCIIOT C OMOILBIO HHIUKATOPOB (JIAKMYC, PEeHOIPTaIENH, METUIIOPAHXK

U Jpyrue).

K xoniy oOyudenus B 9 Kiacce npeMeTHBIE Pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y
0o0y4JaronMxcs yMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUUECKUN IJIIEMEHT, aTOM, MOJIEKYJia, MOH, KATUOH, aHHUOH,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD, JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas
peakius, XUMHYecKasi CBs3b, TEIUIOBOM A((EeKT peakiuu, MoJb, MOJSPHBIA O0BEM, PacTBOp, SIEKTPOJIUTHI,
HEDJIEKTPOJUTHI, DAJEKTPOJIUTUYECKAsT JAUCCOIMAIMS, PEaKIMu HOHHOTO OOMEHa, KaTaau3aTop, XHUMHYECKOe
paBHOBecue, OOpaTUMble U HEOOpAaTUMbIC PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTEND,
BOCCTAaHOBUTEJIb, OKUCJICHHUE W BOCCTAHOBIICHUE, AJJIOTPONUS, aM(POTEPHOCTh, XUMHUYECKasl CBs3b (KOBaJICHTHAs,
MOHHAs, METAJUTMYECKas ), KpUCTAJUTMUecKas peméTka, KOppo3usi METaJIOB, CILIaBbl, CKOPOCTh XUMUYECKON peaKIui,
npeaenbHo nomyctuMas konuentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATUN U MPUMEHSTh STU MOHSITHUS MPU ONKUCAHUU BEIIECTB
U X IIPEBPALCHUN;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JIJISi COCTABJICHHS ()OPMYJT BEIIECTB U YPABHEHU M XUMUYECKUX PEAKIUH;
ONpPENEIIATh BaJEHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHUSX Pa3JIMYHOrO COCTaBa,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJacCy COeAMHEHUW Mo QopmysiaM, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHasi, MIOHHAs, METAJUINUECKasi) B HEOPTaHUUECKUX COCIUHECHUSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyire,
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX COCTUHEHHM, TUIl KPUCTAIITUYECKOU PEIIETKU KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMmbIci [leprnoanueckoro 3akona /. M. MenaeneeBa u 1I€eMOHCTPUPOBATh €ro MOHUMAHKE: ONMMUCHIBATh U
XapakTepu3oBaTh Ta0MMuHyro (popmy Ilepuoanyeckoil CUCTEMBl XUMHUYECKHX DJIEMEHTOB: pa3jiMyaTh MOHSITHUS
«rnaBHas noarpynna (A-rpynmna)» u «mnododnas noarpynmna (b-rpymnmna)y, Manbsie U 00JbIINE TEPUOIbl, COOTHOCUTD
0003HauYEHNUsA, KOTOPbIC UMEIOTCSA B MEPUOJIUYECKON TAOIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB W 3apsij sapa, oOIee YMCIIO SJIESKTPOHOB M paCHpeesieHne UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIE 3aKOHOMEPHOCTH B M3MEHEHHUHY CBOWCTB 3JIEMEHTOB M MIX COSAMHEHUI B MpEeiax MaJlbIxX
NIEPHOJIOB U TJIABHBIX IMOATPYII C YIETOM CTPOCHHS UX aTOMOB,;

KJIaCCU(DHUIIMPOBATH XUMUYCCKUE DJICMEHTBI, HCOPTaHUYECKHE BEIICCTBA, XHMHUUECKUE PEaKIIuy (110 YHUCITy M COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3((EKTy, MO M3MEHEHUIO CTETICHEH OKHCICHUS XUMHUYCCKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CHEIU(PUISCKUE XUMUYECKUE CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIIECTB,
MOJITBEPIKIasi ONTUCAaHUE PUMEpPaMHU MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIONIUX XUMHUYCCKUX PCAKITUI;
COCTaBJIATh YPABHEHMS DJIEKTPOIUTHUYECKOM TUCCOIMAIIMM KHUCJIOT, IeJoYeld M COJIeH, MOJHbIE W COKpalléHHbBIC
YpaBHEHUS PEeaKInii HOHHOTO 0OMEHa, YpaBHEHUS PEaKIIUiA, TIOATBEPKAAIONTNX CYIIIECTBOBAHNUE TCHETUUECKON CBS3H
MEX/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIHMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMH ITOCPEACTBOM COCTABJICHHUS 3JICKTPOHHOTO
OanaHca dTUX PEaKIINA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH IPOTEKAHUS XUMHYCCKHUX
MIPEBPAIICHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIYHMCIISITh OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJTF0 XUMUYIECKOTO dJIEMEHTA
o (opMyIie COeTMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHYECKOMN
peaKIuu;

coOJTI0/IaTh TIpaBUjIa TIOJB30BAaHUS XMMHYECKOW IMOCYNONW W J1abOpaTOpHBIM OOOpYAOBAaHHEM, a TAKXKE TMpaBHIIA
oOparieHus ¢ BEMeCTBAMHA B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITTOJTHCHHIO JTAOOPATOPHBIX XMMHUYECKUX OTBITOB
10 TIOJIYYEHHUIO M COOUPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

IIPOBOJIMTH PEAKIINH, ITOTBEPIKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM
XJIOpHU-, OpOMHUI-, MOIUT-, KapOOHaT-, hochat-, CUIMKaT-, Cyab(ar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS 1 MOHBI
M3YYCHHBIX METAJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HCOPTAHMYECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIECpPAIlMA MBICIIMTEIILHON JCSITCIBPHOCTH — aHaW3 M CHHTE3, CpaBHEHHE, O00OOIICHUE,
CUCTEMATHU3AIINIO, BBISBICHUE MPUYUHHO-CIICJICTBEHHBIX CBA3€H — ISl M3YUYEHUSI CBOWMCTB BEIIECTB M XMMHYECKUX



peaKiuii, eCTeCTBEHHO-HAYYHBIE METOJABl MO3HAHWUS — HAOJIOJeHHEe, U3MEpPEHHEe, MOJACIUPOBAHUE, IKCIICPUMEHT
(peasibHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJIsIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
94 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [IOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubmorexa [JOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosunyecTBo 4acoB Peanmm3anus JJIeKTPOHHbIE
; BocnurareabHor J[lara undgposbie
n/ Tema ypoka Bceer KonTpoasu [MpakTuyeck
0 NMOTeHHAJIa U3y4eHusi o0pa3oBaTe/bHbIe
n 0 ble paboThI ue padoTbl
ypoKa pecypchl
[Ipenmer xumuu. Ponb YCTaHOBJICHUE
XUMWH B KU3HU JIOBEPUTEITBHBIX bubmorexa LOK
1 1 prTelD 04.09.2023 https://m.edsoo.ru/ffod21
yenoseka. Tena u OTHOUIEHUI 0c
BeELlleCTBA MEXIY YUYUTEIIEM T
[TonsiTue o merogax 1 ero bubnmorexa [IOK
2 1 y4YEHUKaMU, 08.09.2023 | https://m.edsoo.ru/ff0d22
MMO3HAHUS B XUMHU
CIOCOOCTBYIOIIU 7e
X TIO3UTUBHOMY
BOCTIPUSTHUIO
[IpakTuueckas pabota YUaIUMHCS
Ne 1 «IIpaBuna paboTsl TpeOoBaHUIl U B 110K
B 1a00paTOPUH U pocsO yuuress, HOJOTeKa
3 opaTop 1 poewh ¥4 11.09.2023  https://m.edsoo.ru/ffod23
PUEMBI OOpAIIIEHUS C MIPUBJICUYCHUIO UX dc
1a00paTOpHBIM BHHUMaHUS K -
000pyIOBaHUEM oOcyxaaemMoi Ha
ypoKe
UHpOpMaLIUU
YucTeie BellecTBa U (i)opMHpOBaHI/Ie Bubnuoreka L{OK
4 cmecu. CriocoObt 1 orBerctBeHHOr0  15.09.2023 https://m.edsoo.ru/ff0d26¢c

paszaenenus cMecen

OTHOIICHHA K

a



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[TpakTyeckas pabora
Ne 2 «Pa3penenue
cMmecelt (Ha mpuMepe
OYHCTKH MTOBAPEHHOM
COJIN)»

ATOMBI 1 MOJIEKYJIBI

XUMUYECKHUE DIIEMEHTHI.

3Haku (CUMBOJIBI)
XUMUYECKUX IJIEMEHTOB

10

11

HpOCTHe X CII0XKHBIC
BCIICCTBA

ATOMHO-MOJIEKYJISIPHOE
y4eHHue

3aKOH ITOCTOSHCTBA
COCTaBa BEIICCTB.
Xumudeckas popmyna.
BaneHTHOCTE aTOMOB
XAMHYECKHX DJIEMEHTOB

OTHOCHTENLHAS
aToMHas Macca.
OTHOCHUTENBHAS
MOJIEKYJIsIpHasl Macca

12

MaccoBas gois
XUMHUYECKOT'0 dIIEMEHTA
B CO€IUHEHNU

YUEHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
o0ydJaronuxcs K
CaMOPa3BHUTHUIO U
camMo00pa3oBaHUIO
Ha OCHOBE
MOTHBAIUH K
00y4eHHIO U
MTO3HAHUIO

IIPUMEHEHHE Ha
ypoKe
MHTEPAKTUBHBIX
¢dopM paboThI
y4arnmxcs: -
HUHTCJUICKTYAJIbH
BIX UTP,
CTUMYJIUPYIOLIUX
M03HABATEJIbHYIO
MOTHBALIUIO
IIKOJIEHUKOB

18.09.2023

22.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d28¢c
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6
c

25.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be
8

29.09.2023

02.10.2023

06.10.2023

09.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6
c

bubmuoreka [JOK

https://m.edsoo.ru/ff0d2d
50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2ea
e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d32
3c

13.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d35
Oc



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

13

KonuuecTtBo BemiecTna.
Mons. MonspHas macca

14

dusnueckue u
XUMUYECKUE SBIICHHUSL.
XumMu4eckas peakius

15

16

17

18

19

[Ipu3Haku u ycioBus
MPOTEKaHUS
XUMHYECKUX PEAKIUI

3aKOH COXpaHECHUS
MacChl BEIIECTB.
XUMHYECKHE
YpaBHEHUSA

Breraucnenus
KOJIMYECTBA, MACChI
BEIIIECTBA IO
YpaBHEHUSM
XUMHYECKUX PEAKIUN

Knaccudukanus
XUMHAYECKHX PEaKITUi
(coemuHeHus,
pa3noKeHus,
3aMelIeHus, OOMeHa)

M. B. JIoMoHOCOB —
Y4EHBIN-
SHIMUKIIONIEIHCT.
O06001menue u
CHCTEeMaTH3aIs
3HAaHUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d52
30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37f
a

16.10.2023
20.10.2023
23.10.2023
27.10.2023
(dhopMHUpoBaHHE
KOMMYHUKaTHBHO

i komnerentHoctr 06.11.2023
B OOILIIEHNH U

COTPYTHUYIECTBE

CO CBEpCTHUKAMU

10.11.2023

13.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b
88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d57
08

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f3
4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c
4



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

KonrponsHas pabora
Nel o Teme «BemtectBa

bu6mmoreka [IOK

20 17.11.2023 https://m.edsoo.ru/ff0d42
U XUMHYECKHe 90
peaxKum»
Bo3nyx — cmecsh ra3os. pa3BuTHE
CocraB Bo3ayxa. MOPaJIbHOTO bubnuorexa LIOK
21 Kucnopox — anmeMeHT u CO3HAHUA U 20.11.2023 https://m.edsoo.ru/ff0d44
IIPOCTOE BELIECTBO. KOMIIETEHTHOCTH B 8e
O30H pelieHumn
dusnyeckKue u MOpaJIbHBIX
XUMHUYECKHUE CBOMCTBA npobiem Ha bubimoreka [IOK
22 KHCIIOpoia (peakiuu OCHOBC 24.11.2023  https://m.edsoo.ru/ff0d46
OKHCIICHHSI, TOPECHUE). JHIHOCTHOTO 14
[TonsiTre 06 okcuagax BBIOOpa
Crioco0bl nostyueHus
KHCIIOpO/ia B
naBopaTopmn 1 bubnnorexka [JOK
23 27.11.2023  https://m.edsoo.ru/ff0d49
MIPOMBIIIJICHHOCTH. 7a
IIpumeHeHue B
KHCII0po/a
TennoBoii 3¢ ekt MIPUBJICYECHUE
XUMUYECKOH peaKIui, BHUMAaHUS
TOHSITHE O IIKOJIbHUKOB K bu6mmoreka [IOK
24 TEPMOXHUMHUYECKOM LEHHOCTHOMY 01.12.2023 | https://m.edsoo.ru/ff0d47

YPaBHEHHUH, 3K30- U
SHAOTEPMUYECKUX
peakuusax

aCIIeKTy
HU3Yy4aCeMbIX Ha
YpOKax SIBJICHUH,

90



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

25

Tomnuso (HedTh, yromib
W MeTaH). 3arps3HeHue
BO3/yXa, CIIOCOOBI €T0
MPEOTBPAIICHHS

26

[TpakTuyeckas pabora
Ne 3 o teme
«Tonyuenue n
coOupaHue KHCIOopoa,
W3Y4YE€HHE €ro CBOMCTBY

27

Bonopon — snemeHt u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpupose

28

duznyeckue u
XUMHYECKHE CBOMCTBA
Bogopoxa. [Ipumenenue
BOJIOpOJIA

29

30

31

IlonsTue o KucIoTax u
COJIIX

CriocoObl mosryyeHust
BOJIOpOJa B
nabopaTtopuu
[TpakTHueckas padbota
Ne 4 o Teme
«Ilonyuenue u
cobupaHue BO10po/a,
W3y4YEHUE €r0 CBOMCTB)

OpTaHMU3aIHs X
paboThl ¢
MOoJy4aeMoi Ha
yYpOKE COLUaIbHO
3HAYMMOU
uHpopmanuein

YCTaHOBJICHUE
JIOBEPUTEIBHBIX
OTHOIICHUM
MEXy YUUTEIIeM
U €ro YYCHHKaMHU,
CIOCOOCTBYIOLIUX
MMO3UTUBHOMY
BOCIIPUSITHIO

04.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4
a

08.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae
2

11.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4d
do

15.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4d
do

18.12.2023

22.12.2023

25.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50
d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4d
do

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4f4
2



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

Mossipablii 00bEM

ydyalmumMucHd

bubmuoreka [JOK

32 Tpe6OBaHI/II71 u 29.12.2023 https://m.edsoo.ru/ff0d54
ra3oB. 3aKoH ABOTaJipo
poch0 yuuTens, 2e
Beruncnenus o0bpéma, MPUBJICYEHUIO UX
KOJINYECTBA BEILIECTBA BHUMAaHHUS K bu6mmoreka [IOK
33 rasa o ero u3BeCTHOMY obcyxmaemoii Ha | 12.01.2024 https://m.edsoo.ru/ff0d55a
KOJIMUYECTBY BEIIECTBA ypoKe 0
Ui 00bEMY uH(popManuu
Berancnenus 00pEM0B
ra3oB 10 YPaBHEHHIO bubnunoreka [JOK
34 peaKiu Ha OCHOBE 15.01.2024  https://m.edsoo.ru/ff0d57
3aKOHa 00BEMHBIX 08
OTHOIIICHUH T'a30B
duznyeckue u pa3BHTHE bubmuorexa [JOK
35 XUMHYECKHE CBOMCTBA MOPAaJIBHOTO 19.01.2024  https://m.edsoo.ru/ff0d58
BOJIBI CO3HAHUSA U 7a
CocraB OCHOBaHHIA. KOMIICTCHTHOCTH B bubnunorexa [IOK
36 [TonsaTue 06 PCLICHUH 22.01.2024  https://m.edsoo.ru/ff0d59e
UHIUKATOPax MOpabHBIX 2
Boza Kax pobeM Ha
PacTBOPUTEI. OCHOBC
Haceiennsie u JTTHOCTHOTO bubmuorexa [JOK
37 HEHACHIIIEHHEIE BBIOOpA 26.01.2024 = https://m.edsoo.ru/ff0d5h
pactBOpbl. MaccoBast 40
JIOJIS1 BEIIECTBA B
pacTBope
[IpakTnueckas pabora bubnuorexa [IOK
38 Ne 5 mo reme 29.01.2024 https://m.edsoo.ru/ffod5eb

«[IpuroroBienne

a



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

pacTBOPOB C
OnpeaeIEHHON
MAacCOBOH JoJIeH
PacTBOPEHHOTO
BEIIIECTBaY

KonrponsHas pabora
Ne2 o teme

bubmuoreka [JOK

39 02.02.2024 = https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. 42
Boma» o
OKCHUIBI: COCTaB, pasButTHe bu6mmoreka [IOK

40 Knaccuukanus, MOpPaJILHOTO 05.02.2024 = https://m.edsoo.ru/ff0d66
HOMEHKJIAaTypa CO3HaHHUS de
[onyueHue u KOMIIETEHTHOCT i HOK
XUMHUYECKHUE CBOMCTBA U B pelICHUN HooTeka

41 KHCIIOTHBIX, OCHOBHBIX MOPATBHEIX 09.02.2024 Ztetps.//m.edsoo.ru/ff0d66
1 aM(OTEpHBIX OKCHIOB npoOneM Ha o
OcHOBaHUA: COCTaB, OCHOBC bu6mmoreka [JOK

42 KIaccH(pUKaIys, JTAHHOCTHOTO 12.02.2024 https:/m.edsoo.ru/ff0d67c
HOMEHKIIaTypa BhIOODA a
[Tonyuenune n bubnnoreka [JOK

43 XHMHYECKHE CBOMCTBA 16.02.2024  https://m.edsoo.ru/ff0d67c
OCHOBaHUU a
KucnoTs: cocras, bu6mmoreka [IOK

44 Kiaccudukanus, 19.02.2024  https://m.edsoo.ru/ffOdfee
HOMEHKJIATypa 2
[Tonyuenue u bubnuorexa [IOK

45 XUMHYECKHE CBOKMCTBA 26.02.2024  https://m.edsoo.ru/ff0dfee

KHUCIIOT

2



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

46

Conu (cpennue):
HOMEHKJIATYpa,
CIOCOOBI IOTYYCHUS,
XUMHAYECKHE CBOWCTBA

47

48

49

[TpakTuyeckas pabora
Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX
3a7a4 110 TEME
«OCHOBHBIE KJIaCChI
HEOPraHMYECKUX
COCIMHCHUI

I'eneTnueckas cBI3b
MEX1y KlaccaMu
HEOPraHUYECKHUX
COETUHEHUN

O06006111eHE U

cUCTeEMAaTH3aUI
3HaHUH

50

KonTponbnas padora
Ne3 o teme "OcCHOBHEIE
KJIaCChI
HEOPTaHUYECKUX
coeauHeHmn"

51

[TepBbie MONMBITKH
KJIacCU(PUKAITIHI
XUMHUYECKUX
aneMeHTOB. [lonsTHE O
rpyNIax CXOIHbIX
3JIEMEHTOB

pa3BHTHE
MOPAJILHOTO
CO3HAHUS U
KOMIICTCHTHOCTH
B pELICHHH
MOPaJIbHBIX
npobiem Ha
OCHOBE
JMYHOCTHOT'O
BBIOOpA

01.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ad94
74

04.03.2024

11.03.2024

15.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b
7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a
50

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9c
b2

18.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9e
la

22.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ff
a



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

[Iepnonnueckuil 3aK0H pa3BuUTHE
u [lepuonnueckas MOpPaJbHOTO bubmuorexa [JOK
52 CUCTEMa XUMHUYECKUX CO3HAHHUS U 01.04.2024  https://m.edsoo.ru/00ada5
anemenToB Jl. . KOMIIETEHTHOCTH 2c
Meunpeneena B PELICHUU
TepHOIBL, FpyIIIbI MOpaJIbHBIX bubmumorexa [IOK
53 ’ ’ npobseM Ha 05.04.2024  nttps://m.edsoo.ru/00ada5
MOATPYTIIIBI OCHORE 2
Crpoenue aToMoB. AIHOCTHOTO Bbubnuorexa LIOK
54 CocTaB aTOMHBIX siIep. BbIOOpA 08.04.2024  https://m.edsoo.ru/00ada3
H3oTomm! 42
CtpoeHue JIeKTPOHHBIX MIPUBJICYCHUE
000J10Y€K aTOMOB BHHMaHUS
3JIEMEHTOB IIKOJIbHUKOB K Bubmorexa ITOK
55 . 12.04.2024 = https://m.edsoo.ru/00ada6
[Teproamaeckoit IIEHHOCTHOMY b
cucremsl Jl. 1. acCIIeKTy o
Menneneena M3y4aeMbIX Ha
XapakTepucTruKa YPOKax sIBJICHHH,
XUMHUYECKOT0 dJIEMEHTA OpraHu3aIyg ux Bt OK
56 TO 1O TOTOACHIIO B padorst ¢ . 15.04.2024 htPtIsz:I/P/I;f;(szgru/OOadaS
[Iepnonnueckon 1IoIy9acMOH Ha 24
cucteme /1. H. YPOKE COnHaIbHO -
MenneneeBa 3HAYUMOMH
3HavyeHNE uHpopmaryei
[lepuoanueckoro bubnuorexa [IOK
57 3aKOHA JI Pa3BUTHUS 19.04.2024  https://m.edsoo.ru/00ada9

HAaYKHU U IPaKTUKH. [].
. MenneineeB —

6e



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Y4EHBIN, IEJAror u
IpaKJaHUH

DNEeKTPOOTPULIATETLHOC

bu6mmoreka [IOK

58 Th aTOMOB XMMHUYECKUX 22.04.2024  https://m.edsoo.ru/00adaa
3JIEMEHTOB b8
VoHHAs XHMUHCCKas MIPUBJICYECHUE bubnnoreka HOK
59 BHUMAaHUS 26.04.2024  https://m.edsoo.ru/00adac
CBSI3b
IIKOJILHUKOB K 34
KoBa/leHTHas OJApHast [IEHHOCTHOMY bu6mmoreka [IOK
60 aCIeKTy 29.04.2024 https://m.edsoo.ru/00adaa
XUMHUYECKasl CBS3b
U3y4aeMbIX Ha b8
YpOKax sIBJICHHH,
OopraHu3aIus ux
KoBanenTHas paboThI C bubmuorexa [JOK
61 HETOJIsIpHAs MOJTy4aeMoii Ha 03.05.2024 = https://m.edsoo.ru/00adaa
XUMHUYECKAs CBS3b YPOKE COLUATBHO b9
3HaYUMOM
uHpopmarmein
bu6mmoreka [JOK
62 CrelneHb OKUCIIEHUS 06.05.2024  https://m.edsoo.ru/00adae
28
OkucauTenbHO- bu6mmoreka [IOK
63 BOCCTaHOBUTEIIbHbBIC 10.05.2024  https://m.edsoo.ru/00adb0
peakunu 76
OKUCIHTEIH I bu6mmorexa [IOK
64 13.05.2024  https://m.edsoo.ru/00adb0

BOCCTaAaHOBHUTCIIN

76



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonrponsHas pabora
Ne4 110 Teme «CTpoeHue Bubmuorexa LIOK

65 : P 1 17.05.2024  https://m.edsoo.ru/00adb4
aroMa. XuUMHUyecKas 36
CBSI3b)» T
PesepBHEBIIT VPOK.
0 60gmeHHeyE bu6mmoreka [IOK

66 1 20.05.2024 https://m.edsoo.ru/00adb3
CUCTEMAaTH3ALHA 3c
3HaHUHU _
PesepBHEBIIT YPOK.
0 60gmeHHeyE bubmuorexa [JOK

67 1 24.05.2024 https://m.edsoo.ru/00ad9c
cHUCTEMATH3AINA b2
3HAHUHU o
PesepBHEBIIT VPOK.
0 60gmeHHeyE bubmuorexa [JOK

68 1 24.05.2024 https://m.edsoo.ru/ff0d61c
cHUCTEMATH3AINA 6
3HAaHUU [§)

OBHLIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosmuecTBo yacos Peanuzaunus 1 DJIEKTPOHHBIE
ara
Ne KonTpoa IIpakTHyec BOCHHTATEIbL uudposbie
Tema ypoka U3Yy4YeHH
n/n Bcero  bHBIE KHe HOrO a o0pa3zoBaTe/ibHbI
padoThbI padoTbI NOTCHIMAJIA € pecypcsl
yYpOKa
Ilepronnueckuii 3aK0H. ooy 1eHue
Heguonnqecxaﬂ cucrema IJ_IKO}J];EHI/IKOB bubmorexa LOK
1 1 05.09.20 https://m.eds00.ru/0
XUMH4YECKHX 3aeMeHToB /l. 1. coOmro1aTh Ha
23 0adb59e
Menpeneena ypoKe
3aKOHOMEPHOCTH B OOLIEIPHHSATEL b OK
W3MEHEHUU CBOWCTB € HOPMBI ubanorexa [
2 1 07.09.20 https://m.eds00.ru/0
XUMHUYECKHUX DIIEMEHTOB noBeAcCHMA, 93 0adb6b6
IIEPBBIX TPEX IEPUOOB IIpaBHIIa
Kiaccudukanms n oOmerHs co bubnuoreka [{OK
3 HOMEHKIIATypa 1 CTapiMu 11.09.20  https://m.eds00.ru/0
HEOPraHMYECKUX BEIIECTB (yuurensamu) 1 23 Oadb7e2
CBEPCTHUKAMH
(IKOTBPHUKAM
1), IPUHITUIIBI
Bunpl XUMUYeCKOM CBSI3H U yueGHoil bubnunorexa LIOK
4 TUIBI KPUCTAIIIMUECKUX 1 CIIATUTAHEL 14.09.20 https://m.eds00.ru/0
pewéTok B 23 Oadbac6
caMOOpraHmusa
107071
KonTtponsHas padora Nel mo
5 teme «lloBTOpeHue u 1 1 18.09.20
yrayosieHne 3HaHUuH! 23



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

OCHOBHBIX pa3/IeyioB Kypca 8
KJ1acca

10

11

Knaccudukamnuss XUuMHIeCKUX
PpeaKui 10 pa3InYHbIM
NpU3HAKaM

ITonsarue o CKOpOCTH
XUMHYSCKOM pPEaKuu.
IIoHsTHE O TOMOT€HHBIX B
TCTCPOTCHHLBIX PCAKIUAX

ITousaTHE 0 XMMUUECKOM
paBHOBecHuU. DaKTOPHI,
BJIUSIIOIIIME HA CKOPOCTh
XAMHUYECKOW PEaKUU U
MOJI0KEHNE XUMHUYECKOTO
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Teopus 2MEKTPOIUTUYECKON
nuccormai. CUIbHEIE U
CI1a0bIe ANEKTPOIIUTHI

HonHbIe ypaBHEHUS peakLUil

12

XUMHYeCKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHHH B CBETE
npeJICTaBIeHUH 00
ANEKTPOJIUTUYECKON
JIHUCCOIHAIAN

(dhopmupoBaHue
OCHOB
9KOJIOTHYECKO
1 KyJbTYpbI
COOTBETCTBYIO
ieu
COBPEMEHHOM
Y YPOBHIO
9KOJIOTMYECKO
T'O MBIIIJICHUS

bu6nmoreka [IOK
21.09.20 https://m.edso0.ru/0
23 Oadbch0
bu6nunoreka LIOK
26.09.20 https://m.edso0.ru/0
23 Oadbe9a
bubnunoreka LIOK
28.09.20 https://m.edso0.ru/0
23 Oadc28c
bubmmoreka IIOK
03.10.20 https://m.edso0.ru/0
23 Oadcade
bubmmoreka IIOK
05.10.20 https://m.edsoo.ru/0
23 Oadcd68
bu6nunorexa LIOK
10.10.20 https://m.edsoo.ru/0
23 Oadd448
bubnunorexa LIOK
12.10.20 https://m.edso0.ru/0
23 0add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XMMHYECKUE CBOWCTBA COJIEN
B CBETE NpEACTaBICHUN 00

bu6nmoreka [IOK

13 K TPOHTHYECKOT 17.10.20 https://m.edso00.ru/0
23 Oadd8b2
JIUCCOIHAIAN
14 [lonsTHe o ruaponuse conei 19.10.20 Bbu6muotexa [JOK
23
O6o0meHue u BKJIIOUECHHC B
CHUCTEMATH3AIMs 3HAHUH 110 OK HUTPOBBIX
teMe «OKHUCIUTETBHO- zgoue;}lf)p, bubmorexa [JOK
15 BOCCTAHOBHTILHLIC KOTOpEIE 24.10.20 https://m.edsoo.ru/0
23 Oaddd12
peakiuu. XUMHYECKOE ITOMOTal0T
paBHOBECHE) MOJIJICPIKATh
[TpakTudeckas padora Ne 1. MOTHBALHIO bu6nmorexa LIOK
16 «Pemrenne zeTeit K 27.10.20 https://m.edso0.ru/0
SKCIIEPUMEHTAIIBHBIX 33121 MOJTyYCHHUIO 23 Oaddbfa
OOmas XapaKTCpUCTHUKA 3HAHUH, bu6nunorexa LIOK
17 rajoreHoB. XMMHUYECKHE HAIKUBAHUIO 07 11 20 https://m.eds00.ru/0
CBOMCTBa Ha IIPUMEPE XJIOpa TTOSHTHBHBIX 23 Oaddec0
KonTponbnas paborta Ne2 mo MEAITHAHROCTH
TeMe «DJNEeKTPOTUTHYCCKAS pIX bubmorexa HOK
18 HCCOMHALIS, XHMHHCCKHE orHomenuii B~ 09.11.20 https://m.eds00.ru/0
' Kimacce 23 Oaddfe?
PEaKIiK B pacTBOPaX»
Xnopoogopoa. ComnsiHas
KI/ICHPOTa I)[(I/III)VII/IH‘-ICCKI/IC bubmmorexa TIOK
19 L 14.11.20 https://m.eds00.ru/0
CBOWCTBA, MOJTyYCHHE, 23 0ade104

IIPUMEHEHHE



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

20

[IpaxTuueckas padora Ne 2 o
teme «llomyyeHnue consiHOM
KHUCIIOTBI, U3y4YeHHE e
CBOMCTB»

21

Brruncnienus no ypaBHeHUsIM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 peareHToB J1aH B
n30BITKE

22

OO61as xapakTepucTUKa
aneMeHToB VIA-Tpynbl

23

24

25

26

AmnoTtponHsie MoU(UKAIIK
cepbl. Haxoxnenue cepsl v €€
COEMHEHUI B IPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoi, CTpOEHHUE,
buznyecKrue 1 XUMUYECKHE
CBOICTBA

Oxcupel cepsl. CepHast

KUCIIO0Ta, GU3NYECKUE U
XUMHUYECKHE CBOMCTBRA,

pUMEHEHHE

XVMMHYECKUE PEAKIINH,
JIeKalIUe B OCHOBE
IPOMBIIIJIEHHOTO CI10co6a
MIOJIyYEHUS CEPHOIN KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlei cpebl
COETMHEHUSIMU CEPBI

¢dbopmupoBanue
OCHOB
YKOJIOTHYECKON
KYJIbTYpbI
COOTBETCTBYIO
(S
COBPEMEHHOMY
YPOBHIO
YKOJIOTUYSCKOT
O MBIIIJICHUS

BKJIIOUCHHUE B
YPOK UT'POBBIX
npouenyp,
KOTOpbIE
MOMOTaf0T
MOJIEPKATh
MOTHBAITAIO
JIeTeH K
[IOJIYYECHUIO
3HAHUI,
HaJa)KUBaHHUIO

bu6nmoreka [IOK
16.11.20 https://m.edsoo.ru/0
23 0ade348
bu6nmorexa [IOK
21.11.20 https://m.edsoo.ru/0
23 0ade488
bubmuoreka [{OK
23.11.20 https://m.edso0.ru/0
23 Oade64a
bubnuoreka [IOK
28.11.20 https://m.edso0.ru/0
23 Oade64a
bubmmoreka IIOK
30.11.20 https://m.edso0.ru/0
23 0ade802
bubmmoteka IIOK
05.12.20 https://m.edsoo.ru/0
23 Oadea28
but6mmorekxa [IOK
07.12.20 https://m.edsoo.ru/0
23 Oadec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Brruncienne MaccoBoit 10Ju HOSHTHBHDIX bubmorexa LOK
27 MexuinyHocTHel  12.12.20 https://m.edsoo.ru/0

BBIXO/JIa MPOJYKTa PEAKIIUU  oTHOmeH B 23 Dadecsa

OO0mmas xapakTepuCTHKa KJ1acce

aeMeHTOB VA-TpynIbL. bubmuorexa [IOK
28 A30T, pactpocTpaHeHue B 14.12.20 https://m.eds00.ru/0

npupoe, GU3nIecKue u 23 Oadeeab

XUMHYECKHE CBOWCTBA

AMMHak, ero pu3nIecKue u (dhopmupoBaH bu6nunorexa LIOK
29 XUMHUYECKHE CBOMCTBA, e OCHOB 19.12.20 https://m.edsoo.ru/0

OJIyYEHUE ¥ IPHMEHEHNE aKoJIOrnYeck 23 0adf004

[Tpaktuyeckas padora Ne 3 o Ol KyIbTYpbI Bu6mmoteka [JOK
30 teme «llomydyenne ammuaxa, COOTBCTCTBY 21.12.20 https://m.eds00.ru/0

M3y4EHHE €O CBOWCTBY rouien 23 0adf180

A3ortHas Kuciora, eé COBPCMCHHOM bubnunoreka LIOK
31 du3nueckre 1 XUMHUYECKHE Y YPOBHIO 26.12.20 https://m.eds00.ru/0

CBOMHCTRA IKOJIOTHYECK 23 0adf306

Vcronp30BaHnEe HUTPATOB U oro

COJICH aMMOHUS B KQUECTBE MPpIHDICHIT

MUHEPAJIbHBIX YI00PCHHIA. bubmorexa LHOK
32 Ximigeckoe sarpasenue 28.12.20 https://m.eds00.ru/0

. 24 0adf518

OKPYXKArOIICeH CpeIbl

COCTMHEHUSIMU a30Ta

dochop. Okeun pocdopa (V) (dhopmupoBan

u GocdopHas KucIoTa 1€ OCHOB bubmorexa [TOK
33 ’ 09.01.20  https://m.edsoo.ru/0

bu3nUecKue 1 XUMHUECKHUE IKOJIOTHYECK 24 0adf63a

CBOMCTBA, OJIy4EHUE

OU KyJIBTYpBI



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

34

35

Hcnons3oBanue pochatos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHui. 3arpsi3HeHHE
IPUPOIHON cpebl
docharamu

Yraepon, pacipoCcTpaHEHHUE B
npupoe, Gu3nYecKue u
XUMHYECKHE CBOMCTBA

36

Okcuapl yraepojaa, ux
(bU3HYECKUE M XUMUICCKHEC
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIC C
okcuzom yriepoaa (1V)

37

VYroapHasg KAUcIoTa U €€ CoJIn

38

[TpakTtuyeckas padora Ne 4 o
teme "[lonydenne
YIJIEKHCIIOTO Tas3a.
KauectBenHnas peakuus Ha
KapOoHaT-1oH"

39

40

[lepBonauanbHble MOHATUSA 00
OpPraHNYECKHX BEIIECTBAX KAK
0 COEIMHEHUSX yriepoaa

erMHI/Iﬁ 1 €ro COCAMHCHUA

COOTBETCTBY
ronrei
COBPEMEHHOM
Y YPOBHIO
JKOJIOTHYECK
oro
MBIIIJICHUA

BKJIIOUEHUE B
YPOK UT'POBBIX

TIpoLeayp,

bu6nunoreka LIOK
11.01.20 https://m.edsoo.ru/0
24 Oadfc20
bu6nmoreka [IOK
16.01.20 https://m.edsoo.ru/0
24 Oadfd9c
bubmuoreka [IOK
18.01.20 https://m.edso0.ru/0
24 Oadfebe
bubmuoreka [IOK
23.01.20 https://m.edso0.ru/0
24 0ae006¢
bubnmorexa LIOK
25.01.20 https://m.edso0.ru/0
24 0ae027e
bubnunorexa LIOK
30.01.20 https://m.edso0.ru/0
24 0ae054e
but6mmorekxa [IOK
01.02.20 https://m.edsoo.ru/0
24 0ae080a



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

41

42

43

44

45

[IpaxkTuueckas padora Ne 5.
Pemrenne
9KCTIEPUMEHTAIIBHBIX 3a7a4
o TeMme «Bakaenmue
HEMETAJIBI U UX
COCAUHEHHMS

Kontponbnas pabora Ne3 mo
teMe «BaxHelmue
HEMETaIJIbl U X
COCTUHEHUS

OO61as xapakTepucTUKa
XAMHYECKHUX JICMEHTOB —
MeTaJI0B. MeTtaluinueckas
CBSI3b M METaJINYCCKas
KpUCTAJUTMYECKas peméTka.
®dusnvecKkue CBONCTRA
METaJIJIOB

XHUMHYEeCKHE CBOMCTBA
METAJLJIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUN METaJIOB

O611me cnocoObl MOTyYEHHS
MeTtaiioB. CriiaBbl.
Beruncienus no ypaBHeHUSIM
XUMHYECKUX PEaKIui, ecliu
OJTH U3 PEareHTOB COJICPIKUT
npuMecu

KOTOpbIE
IOMOTalOT
MOIePKATh
MOTHBAIHAIO
IeTeN K
MOJTYYEHUIO
3HAHUI,
HaJlaXXUBaHHIO
MO3UTUBHBIX
MEKIJIMYHOCTH
BIX
OTHOIIICHUH B
Kjacce

06.02.20
24

08.02.20
24

13.02.20
24

15.02.20
24

20.02.20
24

bubnunorexa LIOK
https://m.edsoo.ru/0
0ae0bf2

bubnunoreka LIOK
https://m.edsoo.ru/0
0ae0el8

bubnunoreka LIOK
https://m.edsoo.ru/0
0ael03e

bubmmoteka IIOK
https://m.edsoo.ru/0
0ael156

bubmmoteka IIOK
https://m.edsoo.ru/0
0ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

[TonsaTHE 0 KOpPpO3UH

46
METaJIJIOB

a7 IIenounsie METaIbI

48 OKcuabl U THAPOKCHUTBI
HATpHS U Kaaus

49 [IenoyHo3eMEIbLHBIE
METAJUIBI — KAJIBIUNA 1 MarHui

50 Baxknelmnme coenuHeHN
KaJIbIUS

51 0O00011eHNEe U
cucTeMaTu3aIus 3HaHui

52 JKécTkocTh BOALI M CLIOCOOBI
€€ yCcTpaHEeHHUs
[TpakTuyeckas padora Ne 6 o

53 TeMe "JKECTKOCTH BOABI U
METO/bI €€ YCTPaHEHHUS"

54 AmroMuHui

¢dbopmupoBan
1€ OCHOB
JKOJIOTHYECK
Ol KyJIbTYpbI
COOTBETCTBY
IOLLEH
COBPEMEHHOM
Y YPOBHIO
9KOJIOTMUYECK
oro
MBIIIICHHS

BKJIIOUCHUC B

YPOK
UTPOBBIX
mpouenyp,
KOTOpBbIE
MIOMOTaloT

bub6nmoreka [IOK
22.02.20 https://m.edsoo0.ru/0
24 0ael278
bub6nmoreka [IOK
27.02.20 https://m.edsoo0.ru/0
24 0ael4b2
bubnunorexa LIOK
29.02.20 https://m.edso0.ru/0
24 0ael4b2
bubnunoreka LIOK
05.03.20 https://m.edso0.ru/0
24 Oael5e8
bubnunoreka LIOK
07.03.20 https://m.edso0.ru/0
24 Oael5e8
12.03.20
24
bu6nunorexa LIOK
14.03.20 https://m.edso0.ru/0
24 0ae1886
bubmmoteka IIOK
19.03.20 https://m.edsoo0.ru/0
24 Oaelae8
but6mmorekxa [IOK
21.03.20 https://m.edsoo.ru/0

24

Oaelcb4



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

55

AmdotepHbIe cBOMCTBa
OKCHJA ¥ THIIPOKCHIA

56

Kemneso

57

58

59

60

61

OKCI/II[BI, THUAPOKCUABI U COJIN
xenesa (1) u xemnesa (1)

O06o0061IEHNE U
CHCTEMAaTU3aLMA 3HAHUI

[TpakTuueckas paborta No 7.
Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4
mo TeMme «BakHeie
METAJIBI M UX COSINHECHUSI

Boruncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUH, ECIIH
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COAEPIKUT
npuMmecu. Berancienns
MacCOBOM JIOJIM BEIXOJIa
IIPOJIYKTa PEAKIINH

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

MOJIePKaTh
MOTHBAIHAIO
IeTeN K
MTOJTYYCHUIO
3HAHWM,
HaJlaXUBaHU
0
MO3UTHUBHBIX
MEKIUYHOCT
HBIX
OTHOIIICHUH B
Kjacce

bub6nmoreka [IOK

02.04.20 https://m.edsoo0.ru/0
24 Oaelcb4
bub6nmoreka [IOK
04.04.20 https://m.edsoo0.ru/0
24 0aeld86
bubnunorexa LIOK
09.04.20 https://m.edso0.ru/0
24 Oae35e6
11.04.20
24
bubnunoreka LIOK
16.04.20 https://m.edso0.ru/0
24 0ae3de8
bubmmoteka IIOK
18.04.20 https://m.edsoo.ru/0
24 0ael750
but6mmorekxa [IOK
23.04.20 https://m.edsoo.ru/0

24

0ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

KontponpsHas padora Ne4 mo

62 TeMe «BaxHel1ne MeTaaibl 1 25.04.20
U UX COEIUHEHUS 24
BemectBa u matepuansl B 30.04.20 bubnmnoreka HOK
63 [IOBCEHEBHOI KU3HU 1 o https://m.eds00.ru/0
24
geJIoBeKa 0ae3f50
XUMHYECKOE 3arpsa3HeHue buGnuorexa [IOK
64 . p 1 07.05.20  https://m.edsoo.ru/0
OKPYKArOIICH CpeIbl 24 0264270
Posie XMHH B pEIICHUN buGnuorexa [IOK
65 P : 1 09.0520 https:/m.edso0.ru/0
9KOJIOTHYECKHX POOJIeM 24 0864270
PesepBHbli ypoOK. Bbu6moreka [JOK
66 O06o0061IEHNE U 1 14.05.20 https://m.edso0.ru/0
cUCTEMATH3aIUs 3HAHUN 24 0ae0dOa
OBIIEE KOJIMYECTBO YACOB 66

[10 ITPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxmmonepHoe obmectBo «M3narensctBo «lIpocBenenney
» Xumus, 9 kmace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxnronepHoe obmectBo «M3aarensctBo «IIpocsemienne»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
IMabpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. 'aGpuensina

«Xumusr. 9 knacc / O. C. 'abpuensn. — M.: [poda, 2020. — 108.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

bubmuotexa I{OK https://m.edsoo.ru

POII https://resh.edu.ru

www.standart.edu.ru

www.proshkolu.ru

OtkpeIThiit Oank 3amganuit OI'D (fipi.ru)/ http://www.fipi.ru



https://m.edsoo.ru/
https://resh.edu.ru/
http://www.standart.edu.ru/
http://www.proshkolu.ru/
http://www.fipi.ru/

