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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUK Ha ypOBHE OCHOBHOI'O OOINETO OOpa30oBaHUsI COCTABJIEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHON MporpaMMbl OCHOBHOTO 0011ero odpaszoBanus, npeacraBieHHbix B ®I'OC 00O, a
TakkKe Ha OCHOBE (QeaepanbHOl padodeil mporpaMMbl BOCIUTAHUS M C YYETOM KOHUEMIMU MpEenojaBaHUsi y4eOHOTO
npeaMera « XuMus» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanumu.

[Iporpamma no xumuu 1aé€t IpeAcTaBICHUE O LENAX, 00IIel cTpaterud oOy4eHus, BOCIIUTAHUS U Pa3BUTHSL O0yJarOIIUXCs
cpencTBaMu  y4eOHOro TpeaMeTra, YCTaHaBIMBAaeT oOO0sA3aTENbHOE TMPEIMETHOE COJEp)KaHHue, TMpelycMaTpUBAECT
pacrpenesneHue €ro Mo KiaccaM W CTPYKTYPUpPOBAaHUE MO pasleiiaM M TeMaM [POrpaMMbl 110 XHWMHH, OIPEIeEsseT
KOJIMYECTBEHHBIE U KAUECTBEHHBIE XaPAKTEPUCTUKU COAECPKAHUSI, PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUYEHUSI XUMUN
C y4€TOM MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€U, JIOTMKA Y4YEOHOTO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyJaromuxcsi, ONpeessieT BO3MOXKHOCTH MpeAMEeTa I peajin3alud TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHMsl, a TakKe TpeOOBaHUM K pe3ysibTaTaM OOy4EeHHS
XUMUU Ha YPOBHE 1IeJIeil M3y4YEeHHs MpeIMeTa U OCHOBHBIX BUJIOB yue€OHO-TIO3HABATEIHHOMN JESITEIBHOCTA 00YyYaromerocs
110 OCBOCHUIO YUYEOHOTO COAEPIKAHUSI.

3HaHUE XUMHH CIIYKUT OCHOBOH Jy1s1 (GOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIETOCs, €ro MpeICTaBICHUN 0 MaTepruaIbHOM
€AMHCTBE MHpPa, BAXHYIO POJb UTPAOT (GOpPMHUpPYEMbIE XUMHEH MPECTABICHUS O B3aMMOIPEBPAIICHUSX IHEPTUU U 00
HBOJIIOIIMU BEIIECTB B TPHUPOJAE, O MyTAX PEIICHUs TI00aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA —
CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBOM U HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3ali BO3MOXXHOCTEM JIsi caMOpa3BUTHUS M (HOPMUPOBAHMS KYJIbTYphl JIMYHOCTH, €€ oOued u
(YyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEW OOYy4YarOIUXCs, HABBIKOB UX CaMOCTOSTEIHLHOMN
y4eOHOM NeSITENBbHOCTH, YKCIIEPUMEHTAIBHBIX U UCCIEI0OBATEIILCKUX YMEHUN, HEOOXOMMBIX KaK B MOBCEAHEBHON KU3HH,
TaKk U B MPOoGeCCUOHAIbHON JIeITEIbHOCTH;



3HAKOMHT CO CIEeNU(UKON HAyYHOTO MBIIIJICHUSI, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIsa Ha €AWMHCTBO MPUPOILI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAOM B (DOPMUPOBAHHUH €CTECTBEHHO--HAYIHON TPAMOTHOCTH 00YyUYaOIIUXCS;
CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K TPUPOJEC, K UYEIOBEKY,
BHOCHUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHKUE 00yJarOIIHUXCS.

JlaHHbIe HaIpaBJICHHS B OOYYE€HUM XHMHH OOECIICUMBAIOTCS CHENU(PUKON coiep)kaHus y4eOHOTOo IpeaMeTa, KOTOPBIM
SBJISIETCS MIEIarOTUYECKU aJIalITUPOBAHHBIM OTPaKeHHEM 0a30BO HAYKU XUMUU Ha ONPEJETIEHHOM dTane e€ pa3BUTHS.
Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHUSI OPUEHTHUPOBAH HA OCBOCHHE OOYYalOIIUMHCS CHUCTEMBbI
MEpPBOHAYAJIBHBIX TOHSATUA XUMHH, OCHOB HEOPTaHWYECKOM XWMHU W HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX MOHSATHI
OPTraHUYECKON XUMHUH.

CtpykTypa coaepkaHusi TpOrpaMMmbl MO XUMUU cQOpMUpOBaHAa HAa OCHOBE CHUCTEMHOTO IMOAXoAa K €€ H3YyYEHHIO.
ConeprxkaHue CKIAIbIBAETCA U3 CUCTEMBI IIOHATHUN O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI OHATHI O XUMUYECKON
peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMIY MOCIEAOBATEILHOTO PA3BUTHSI 3HAHWII HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— ATOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYE€HHUSI O CTPOCHUU aTOMa U XUMHYECKOU CBS3H;

— IpPEACTaBICHUM 00 JICKTPOJUTHUECKON JUCCOIMALIUM BEIIECTB B paCTBOPAX.

TeopeTrueckrue 3HaHUST PACCMATPUBAIOTCS Ha OCHOBE AMIIMPUUYECKHU MOJYUYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIFHO OT OJTHOTO YPOBHSI K IPYTrOMY, BBITIONHSS (GYHKIIUUA OOBSICHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS
Y BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOJTYUYCHUS N3YYaE€MbIX BELIECTB.

OcBoeHune mporpaMmbl 10 XUMHUH CTIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMUUYECKOW COCTABJISIONIEH HAy4YHON
KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOW MPUPO/IbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO U METOJaM MO3HAHUS B
Hayke. M3yyeHrne XuMuu mMpouCcXoIUT ¢ MPUBJICYCHUEM 3HAHUM U3 paHEee U3YUEHHBIX YUeOHBIX TpeaAMeTOB: « OKpYKaronui
Mup», «buonorus. 5-7 knacce» u «Pusuka. 7 Kimacey.

[Ipu w3ydeHMn XUMUU TPOUCXOIUT (OPMHPOBAHME 3HAHMM OCHOB XMMHUYECKOW HAyKHM KaK O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKON IEATEIBHOCTH YEJIOBEKA M KAaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaada



y4eOHOro mpeaMeTa COCTOUT B POPMUPOBAHUN CUCTEMbBI XMMHUYECKUX 3HAHUN — BaKHEUINX (PaKTOB, MOHITUH, 3aKOHOB U
TEOPETHUECKUX TOJOKECHUM, TOCTYITHBIX O0OOIIEHWH MHPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAyKH, B MPUOOIICHUH K
HAy4YHBIM METOJIaM TIO3HAHUS TPU M3YYCHHHM BEIIECTB W XHUMHUYCCKUX peakiuid, B (OPMUpPOBAHWMM U Pa3BUTHHU
MO3HABATEIbHBIX YMEHUNW W HUX INPUMECHEHUH B Y4eOHO-TIO3HABATEIbHOW M Y4EOHO-HCCIICIOBATEIBCKOM JIESITEIHHOCTH,
OCBOEHHUH TPaBWI 0€30MMaCHOTO 0OpaIlleHHsI C BEIECTBAMHU B MIOBCETHEBHOM KHU3HHU.

[Ipu n3ydyeHnn XMMUU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus BAXKHOE 3HAUCHHE MPUOOPETH TaKue IeNH, Kak:

— (GOpMHUpPOBAHHME HWHTEIUICKTyaJIbHO pPa3BUTOW JUYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIILHOMY MPUHATUIO PELICHUHN, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJIeHHOCTh OOyUYEHHS Ha CUCTEMAaTHYECKOE NPHUOOIICHHE OOYYaIOMIMXCS K CaMOCTOSITEIIbHOW IMO3HABATEIbHOU
JeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, (POPMUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOUIMMUCS OIbITa Pa3HOOOpa3HON NEsATEIbHOCTH,
MO3HAHUS U CaMOIIO3HAHMUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMH), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJOB JICSITEIILHOCTH;

— (opmupoBanue o6mel (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, B TOM YHCJIE YMEHUHU OOBICHATH M
OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MHUPA, UCIOJIb3Ys 3HAHUS W OMBIT, OJYYCHHBIC TTPU U3YYCHUH XUMUHU, TPUMEHSITh UX
P pelieHUur TPOOJIEM B TOBCETHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— ¢dopmupoBaHUe y OOYYArONIUXCSI TYMAHUCTUYECKUX OTHOIICHUH, MOHMMAaHHUS IEHHOCTH XUMHUYECKUX 3HAHUU IS
BBIPAOOTKM HKOJIOTHYECKH 11€J1eCO00Pa3HOT0 TMOBENCHUS B OBITY U TPYJOBOW NEATEILHOCTH B IEJISX COXPAHEHUS CBOETO
310pOBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO W CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHUS
00II1eYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOodUiis U HAPaBICHHOCTH JAIbHEUIIIETO 00yUeHHS.
OO61iee yucao 4acoB, OTBEACHHBIX IS M3YYCHHUS XHMHHU Ha YpPOBHE OCHOBHOIO 0O0IIero oOpaszoBaHus, cocTaBisieT 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMuM B JKM3HU 4YellOBeKa. XUMHUSA B cHcTeME HayK. Tena m BemiecTtBa. dusznueckue CBOMCTBa
BELIECTB. Arperatnoe cocrosinue Beiect. [loHsTue o Meroaax mo3HaHus B Xumuu. Yuctele BemecTBa U cMecu. CrocoOsbl
pa3aeneHus: CMECEHN.

ATOMBI M MOJNEKYJbl. XHUMUYECKHE BJIeMEHTbl. CHMBOJIBI XUMHYECKHX 3JE€MEHTOB. [IpocThie M CIIOKHBIE BEMIECCTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckas ¢opmyna. BaneHTHOCTP aTOMOB XHMMHYECKHUX DJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTB.
OtHocutenbHas atoMHas Macca. OTHOCHUTENbHAash MOJIEKYJIsIpHas Macca. MaccoBass J0Js1 XMMHUYECKOrO 3JIEMEHTa B
COCIMHECHUM.

KommuectBo BemecTtBa. Monbs. MomsipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl M YHWCIA CTPYKTYPHBIX €IWHHIL
BelecTBa. Pacuérel no opmynaM XUMUYECKUX COSTUHEHUN.

@u3NUecKue M XUMHUYECKUE SBICHUS. XUMHUYECKas peakuusi U €€ MPU3HAKU. 3aKOH COXPaHEHUsS MacChl BEIIECTB.
Xumnueckue ypaBHenus. Kiaccudukanys XuMUYecKux peakiuil (CoequHeHuns, pa3ioKeH s, 3aMelIeHus, 0OMeHa).
Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYA0M, MpaBwiaMu pabOThl B Ja0OpaTopuu U MpuéMamu oOpalleHusi ¢ J1abopaTOPHBIM
o0opymoBaHUEM, H3YYE€HHE W ONHUCAaHHE (PU3MUECKHUX CBOMCTB O0O0pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOIIOACHUE
¢bu3ndeckux (MIaBlieHUE BOCKa, TasHUE JIb/Ia, pACTUPAHUE caXxapa B CTYIKE, KUTIEHUE W KOHACHCAIIUS BOABI) U XUMUYECKUX
(ropeHre cBeYM, NPOKAJIMBAHHE MEIHOH ITPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHCJIOTOW) SBJICHUM, HAOIIOJICHHE M
OMMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioKeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C
XJopuaoM Oapus, pazioxenue ruapokcuaa meau () mpu HarpeBanuu, B3auMoAeHCTBHE Kejie3a ¢ PAaCTBOPOM COJIU MEIU
(I1), m3ydeHue cCrmocoOOB pasfeieHHs] CMecel: C IMOMOIINbI0 MarHuTa, (UIBTPOBAHWE, BBITAPUBAHUE, TUCTHIUISIIMS,
xpoMarorpadusi, TPOBEJACHHE OYUCTKHA TMOBAPEHHOW COJIM, HAOJIOJICHWE W OMHCAaHUE PEe3yJhTAaTOB TPOBEICHUS OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl, CO3JaHne MOJIeIel MOJIEKY (IIapOCTEPKHEBBIX ).

Baxkueiue npeacraBuTe M HEOPraHUYECKUX BelIeCTB



Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucinopon — anemMeHT u npoctoe BemecTBo. HaxoxaeHue kucnopoaa B MpUpOJE,
bu3ndeckue M XUMUYecKkue cBoicTBa (peakmuu ropeHus). Okcuapl. [Ipumenenuwe kuciopoma. CrmocoObl TOTydeHHS
KHCIIOpOoJia B TaOOPaTOpHH U MPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B npupojae. O30H — alioTponHas MoIu(UKaIus
KHCJIOPOJA.

TeruoBoit 3@hekT XUMUYIECKON peaklui, TEPMOXUMUYECKHUE YPAaBHEHHUSI, IK30- U JHJOTEPMHUECKHE peakiuu. TormBo:
yroJib U METaH. 3arpsi3HeHUE BO3/1yXa, yCUIICHUE MApHUKOBOTro 3 (ekTa, pazpylieHrue 030HOBOTO CJIOSI.

Bonopoa — snemeHT u npoctoe BemiecTBo. HaxoxzaeHue BojgopoAa B MpUpone, PU3NYECKHE U XUMUYECKHUE CBOICTBA,
MpUMEHEHUE, CIOCOOBI MoyYeHusl. Kuciaotsl u comnu.

Mousipablit 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOoAbl. Boma kak pactBopurTenb. PacTBopbl. HachblmieHHbIE U HEHACBIMICHHBIE PAacTBOPHI.
PacTtBopumocTh BemecTB B Bojie. MaccoBasi 10Jid BEIIECTBA B pacTBOpE. XUMHUUYECKHE CBOMCTBA BOJbI. OcHOBaHUs. Poib
pPacTBOpPOB B NIPHUPOAE U B KU3HU 4eloBeKa. KpyroBopor BOAbI B NpUpoOnE. 3arpsA3HEHHE NPUPOIHBIX BoA. OxpaHa u
OYHCTKA MMPUPOJHBIX BOJ.

Knaccudpukanuss Heopranmueckux coeauHeHuid. Oxcuapl. Knaccudukanuss okcuaoB: cosieoOpasyromye (OCHOBHBIE,
KHUCIIOTHBIE, aM(poTepHbIe) U HeconeoOpazyromue. Homenkiatypa okcuaoB. @u3ndeckre 1 XUMHUUECKHE CBOMCTBA OKCHJIOB.
[Tomy4yeHnne okcuaoB.

OcHoBanus. Knaccudukanusi ocHOBaHMi: MIENOYM U HEPACTBOPUMbIE OCHOBaHUs. HoMmeHknaTypa ocHoBaHUM. Du3nueckue
Y XMMHUYECKHE CBOMCTBA OCHOBaHUM. [lomyueHrne OCHOBaHMM.

Kucnotel. Knaccudukanus kuciaor. Homenknarypa kucinor. @uznyueckre 1 XMMUYECKHe CBOMCTBA KUCIOT. Psi akTHBHOCTH
metauioB H. H. bekerosa. [lonyuenune kucnor.

Conu. HomeHknatypa coneil. @u3ndeckrue 1 XuMH4YecKue cBoiicTBa coneil. [lonyuenue coneit.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINpeJelIeHne COJIepKaHusl KHUCIOpoJia B BO3JyXe, MOJy4YeHHE, cOOMpaHUE, pacro3HaBaHUE U H3YUYEHHE
CBOMCTB KHCIOpOJa, HAOJIIOJCHHE B3aUMOJCUCTBUS BEIIECTB C KUCIOPOAOM M YCJIOBHUSI BO3HUKHOBEHHS U IPEKpallleHHS
ropenus (moxapa), 03HaKoOMJIeHHE ¢ 00pa3liaMu OKCUJIOB U OMMCAHUE UX CBOWCTB, MOJy4YE€HHUE, COOMpPAHKE, paCTIO3HABAHUE



U U3y4YeHHE CBOWCTB BOjoOpojaa (ropeHue), B3aumojiecTBrue Bojoposa ¢ okcuaoM meau (1) (Bo3aMokHO HMCHOb30BaHUE
BHJICOMATEpHUAIIOB), HaOJIOJeHHe OOpa3IoB BEHIECTB KOJWYECTBOM | MOJb, MCCIIEIOBAHHUE OCOOCHHOCTEH pPACTBOPECHUS
BEIIECTB C PA3JIUYHONW PACTBOPUMOCTBHIO, NMPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHONM MACCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aMMOJIEUCTBHE BOJIbI C METAJUIaMU (HaTpueM U KalbliueM) (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCClIeIoBaHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB PA3IMYHbBIX KJIACCOB, HAOIOICHHE U3MEHEHUSI OKPACKH UHIMKATOPOB B
pacTBOpax KHUCJIOT W WIENOYel, u3yueHue B3aumojiercTBus okcuaa meau (ll) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C
MeTaJlJIaMH, Peaklnil HeUTpanu3aluu, NoJy4eHUe HEPACTBOPUMBIX OCHOBAHWU, BHITECHEHHE OJHOTO METajlla APYTUM M3
pacTBoOpa COJIM, PEIICHUE KCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BaxkHele Ki1acchl HEOPraHUYECKUX COSTUHEHUIN.
Iepunoanyecknii 3axoH u Ilepnoanyeckasi cucrema xumuueckux jaemeHToB . U. MengesneeBa. CTpoeHne aToMoOB.
XuMu4yeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN

IlepBbie MOMBITKU KiIacCU(UKAIUU XUMHUYECKUX SJIEMEHTOB. [loHSATHE O rpynmax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC U
IIEJI0OYHO3EMETbHBIE METaJUIbl, TaJOTEHbl, MHEPTHBIC Ta3bl). DJIIEMEHTHI, KOTOpble 00pa3yroT aM(OTEepHbIE OKCHABI U
TUIAPOKCHUJIBI.

Ilepnonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux syeMeHToB [l. M. MenpeneeBa. KoporkonepuomaHas u
mmHHOTIepuoaHas (popmel [lepuonanueckoi cucteMbl xumuuyeckux 3neMeHtoB JI. . MengeneeBa. [lepuoasl u rpymnibl.
Du3NYECKU CMBICIT TOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOa U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX snep. M3oTomnsl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX 000JI04€K aTOMOB MepBbiX 20
XUMHUYECKUX 31eMeHTOB Ilepunonnueckoit cucremsl . 1. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro
nonoxeHuro B [lepuognueckon cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUS pajinyca aTOMOB XMMHUUYECKUX AJIEMEHTOB, METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO
rpyIInaM U Iepuoiam.

3nauenue [lepunonnueckoro 3akoHa u Ileproauueckoit cUCTEMbl XUMUYECKHUX JIEMEHTOB JJISl PA3BUTHS HAYKU U MTPAKTUKHU.
J. . MenaeneeB — y4€HbIN U TPAXKIAHUH.

Xumunueckasi cBsi3b. KoBaneHTHasi (MOJIIpHAsE M HEMOJISIPHAS]) CBSI3b. DJEKTPOOTPULIATENHBHOCTh XUMUYECKUX 3JIEMEHTOB.
HNonHas cBs3b.



Crenenbp okucieHus. OKHCINUTEIBHO--BOCCTAHOBUTEIbHbBIE peakiuu. [Ipomecchl OKHUCIEHHST W BOCCTaHOBJICHUS.
OkucauTen 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3loB BEUIECTB METANIOB M HEMETAIOB, B3aMMOJIEWCTBHE THUAPOKCHIA LMHKA C PACTBOPAMH KHUCIOT U
IeJIoYei, MPOBEACHUE OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIUil (ropeHue,
PEaKIMK Pa3NIOKECHUS, COSTUHEHUS ).

Mesicnpeomemmuboie cea3u

Peanuzanusi MeXNpEeIMETHBIX CBSI3EH MPU U3YUEHUU XUMHUU B § KJIacCe OCYIIECTBISICTCS Yepe3 UCIOIb30BaHUE KaK OOIINUX
€CTECTBEHHO--HAYYHbIX MOHITUH, TaK YU MOHSITUH, SBISIONIMXCS CUCTEMHBIMH JJISl OTIEJBHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO IIMKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TMOHSTHUS: HAy4yHbIM (pakT, TUmoTe3a, TEOpHus, 3aKOH, aHAJIW3, CUHTE3, KiaccuduKaiusi,
MEepUOANYHOCTh, HAOJIIOJIEHNE, SKCIIEPUMEHT, MOJIEIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: wMaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWA, H30TOMbI, PATUOAKTUBHOCTb, MOJIEKYJa,
AIEKTPUUECKUHN 3apsl, BEIIECTBO, TE€NO, OOBEM, arperaTHOe COCTOSIHHE BEIECTBa, ra3, (U3MUECKUe BETUYUHBI, €IUHUIIBI
M3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIbI, MTOJE3HbIE UCKOMAEMbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYecKas peaKI U

ITepuonnueckuii 3akoH. Ilepuommueckass cucrtema xumuudeckux sieMmeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XHMMHYECKHX OJJIEMEHTOB IEPBBIX TPEX IMEPUOJIOB, Kalus, KalblMs M HX
COCIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM AJIEMEHTOB B [leproanueckoil cucteMe U CTpOEHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUJIbI XMUMHUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Kinaccuduxkanust 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMHUUECKHUE CBOMCTBA BEIIECTB, OTHOCAIINUXCS K Pa3IMUYHBIM
KJIacCaM HEOPTraHUYECKUX COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.



Knaccudukanys XuMUYeCKUX peakuii o pa3InyHbIM MpU3HAKaM (110 YUCIY U COCTABY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
M0 TEIJIOBOMY 3(PPeKTy, Mo M3MEHEHHUIO CTETCHEeW OKMCICHHUS XUMHUYECKHX JJIEMEHTOB, MO OOpPaTHMMOCTH, MO y4YacTHIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctr XxuMH4eckoi peakuuu. [ToHsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX U F€TepOTeHHBIX peakiusx. [lonarue o karanuse. [loHsTHE 0 XUMHUECKOM paBHOBECUU. DAKTOPHI, BIUSIOLINE
Ha CKOPOCTh XUMHUYECKOHN PEAKIUH U TIOJIOKEHHE XUMUYECKOTO PABHOBECH .

OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIE  PEAKUUU, JJIEKTPOHHBIA OajaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHON PEaKLUU.
CocraBnieHue ypaBHEHHI OKUCIUTEIbHO--BOCCTAHOBUTEbHBIX PEAKIIUIA C UCIIOIB30BAHUEM METO/A 3JIEKTPOHHOTO OajaHca.
Teopus NEKTPOIUTUYECKON AUCCOIMALMN. DIEKTPOIUTHI U HEANEKTPOJIUTh. KaTHOHBI, aHHOHBI. MeXaHW3M IHCCOLAlun
BELIECTB C Pa3IMYHbIMU BHJIaMU XUMHUYECKOH cBsi3u. CreneHs nuccouuannu. CuiabHbIE U Cl1a0ble JIEKTPOIUTHIL.

Peakuuu noHHOTO OOMEHa. Y CcoBUs NPOTEKAHMS PEAKIMi HOHHOTO 0OMEHA, MOJIHBIE U COKPAILIEHHBIE HOHHBIE YPABHCHHUS
peakiuii. CBOICTBa KHUCIOT, OCHOBaHUM W COJIEll B CBETE NPEACTABICHUNA 00 DJJICKTPOJIUTHUECKON IAUCCOIUAIIUU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONIM3E COoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICISIMU KPUCTAIUNIMYECKUX PEIIETOK HEOPraHWUYECKUX BEIIECTB — METAJUIOB U HEMETAUIOB (Tpadura u
anmasa), CJIOXKHBIX BEIIECTB (XJIOpHIAa HaTpus), HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUuu OT
BO3JICUCTBHS Pa3IMYHBIX (PAKTOPOB, MCCIEAOBAHHME 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIECCa TUCCOLMAUN
KHUCJIOT, IIeJloued M cojiel (BO3MOXKHO HCIIOJIb30BAHME BMJIEO MATE€pPHAJIOB), NMPOBEACHUE OINbBITOB, WIUIIOCTPUPYIOLIUX
MPU3HAKU MPOTEKAaHUs Peakluii MOHHOro oOmeHa (0Opa3oBaHHE OCajKa, BbIIEIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OIMbBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkuil (TOpEHUe, peakiuu pa3ioKEeHUs], COCTUHEHHS),
pacno3HaBaHWe HEOPraHMYECKUX BEIIECTB C MOMOIIBI0O KaYECTBEHHBIX PEAKIMNA HAa MOHBI, PEIICHHE HKCIEPUMEHTATBHBIX
3aaad.

HemeTauibl 1 X coeIMHEHUS

OOmiasi xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u
(u3nyecKkrue CBOMCTBA MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa (B3auMOJEHCTBHUE C
MeTa/llaMHi, HEMeTaUlaMH, IiejgodyaMmu). XsopoBoaopod. ConsiHas KHUCIOTa, XUMHUYECKHE CBOWCTBA, IMOJIYYEHUE,



npuMeHeHue. JleficTBUe XJiopa M XJIOPOBOJOpOJa Ha OpPraHW3M uelioBeka. BakHelime XJIOpuabl U UX HAXOXJEHUE B
IPUPOJE.

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEMEHH OKHCIICHUS.
Ctpoenue u ¢pu3nuecKre CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpbl. AJUIOTPOMHBIE MOAUDUKAIIMK KUCIOPOAA U
cepbl. XumMudeckue cBorcTBa cepbl. CepoBOIOpO, CTpoeHHUE, (PU3NYECKUEe U XUMHUYECKHEe cBoMcTBa. OKCHUIBI CEpbl Kak
MIPEACTABUTENN KUCIOTHBIX OKCUJIOB. CepHas KUCIOTa, GU3HMUECKUE U XUMHUYECKHE CBOMCTBA (OOIIMe KaK MpPeCTaBUTEIS
KJlacca KHUCIOT U crenuduueckue). XMMUYECKHE PEaKlMH, JIEKAIIMe B OCHOBE MPOMBIIIIEHHOTO CIOCO0a MOIy4YEeHUs
cepHOl KHCHIOTHL. Ilpumenenue cepHoil KucioTbl. CONM CEpHOM KHUCIOTHI, KAYECTBEHHAs pEakUus Ha CyJIb(aT-HOH.
HaxoxeHue cepsl U €€ COEIMHEHHMI B IpHUpoje. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COEAMHEHUSIMU CEpbI
(KUCIOTHBIE JOXK/IU, 3arPsI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mass xapakrtepuctuka 31aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEIEHH OKHCIICHUS.
A30T, pacrpocTpaHeHue B MpUpoje, GU3NYecKre U XUMUYECKHe CBoMcTBAa. KpyroBopoT a3zora B mpupoie. AMMHUAK, €ro
(du3nyeckue M XUMUYECKHE CBOMCTBa, MojiydeHue U mnpuMeHeHwe. Colau aMMOHUS, UX (U3UYECKHUE U XUMHUYECKHUE
CBOICTBa, nMpuMeHeHHe. KauecTBeHHas peakivsi Ha MOHBI aMMOHHS. A30THas KUCJIOTa, €€ TMoJydeHue, (pU3nuecKue u
XUMUYECKHE CBOMCTBA (00IIMe KaK MPeICcTaBUTENs Kilacca KUCIOT U crienuduueckue). Mcrnonp3oBaHne HUTPATOB U COJieH
aMMOHHSI B Kau€CTBE MHUHEPAJIbHBIX YJI0OpeHHi. XMUMHUECKOE 3arpsi3HEHHUE OKpYKarolehd cpeibl COSAUHEHUSIMU a30Ta
(KUCIIOTHBIE JTOXIU, 3arpsi3HEHHE BO31ayXa, MOYBbI U BOJ0EMOB). Docdop, amwmorponHsie Momuduranuu (ocdopa,
¢busznueckue n xumudeckue ceorictea. Okeun dochopa (V) u dochopHas kuciora, Gu3nueckrue U XMMUIECKHUE CBONCTBA,
noxydyeHue. Mcnons3oBanue GpocdaToB B KaYECTBE MUHEPATHHBIX YI0OPEHUH.

OO6mrast xapakrepucTtrka 37MeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHUSI.
VYriepoa, amoTporHble MOAU(PUKALIMY, PACHPOCTPAHEHUE B MPUPOJE, (PU3NYECKHe U XUMMUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopotr yriepoga B mpupoae. Okcuabl yriiepoaa, ux (u3MUYecKhe U XUMUYECKHUE CBOMCTBA, JIEWCTBHE Ha >KUBbBIC
OpraHU3Mbl, TIOJyYCHHE M TMPUMEHEHHE. DKOJIOTHYECKUE TPOOJIeMbl, CBS3aHHBIE ¢ okcuaoMm yriaepona (1V), rumoresa
rJI00QJIPHOTO TOTEIICHUST KIMMaTa, TapHUKOBBIN 3G (deKT. YToapHas KUCIOTa U €€ COJId, UX (PU3NYecCKne M XUMHYECKUE
CBOMCTBa, MojyueHue U npumeHenue. KauecTBeHHas peakiusi Ha kapOoHaT-uOHbI. Vcnosb3oBanue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.



[lepBoHavasibHBIE MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH, 3TaH, ATHJICH, alleTUIICH,
3TaHOJ, TJUIEPHUH, YKCyCHas KucioTa). [IpupojgHble HCTOYHHMKH YTIAEBOAOPOAOB (Yrojb, MPHUPOAHBIN ra3, He(]Tb),
MPOAYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTHU. [loHSATHE 0 OMOIOTHUYECKN BaXKHBIX BEIIECTBAX:
KuUpax, Oenkax, yrieBojlax — U UX POJIU B JKU3HU yelloBeKa. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHMUYECKHUX
COEIMHEHUM.

Kpemuuii, ero ¢pusnyeckue 1 XMMUYECKUE CBOICTBA, MOTy4YeHHE U npuMeHeHne. CoequHeHus! KpeMHUsI B ipupojie. Oomue
npencrtaBienuss o6 okcuae kpemuus (IV) u kpemHueBoidt kwucinore. CuiaMkKarbl, UX HCIOIb30BaHUE B OBITY, B
MPOMBIIUICHHOCTU. BaxkHelme cTpouTellbHbIE MaTEpUalIbl: KEpaMHUKa, CTEKIIO, LIEMEHT, OETOH, kesne300eToH. [IpobiieMbl
0€3011acCHOT0 UCII0Ib30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue O0pa3LOB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI, MPOBEJCHHE KAUYECTBEHHBIX PEAKIMl Ha
XJIOPUI-UOHBI U HAONIOJACHUE MPU3HAKOB WX MPOTEKaHUs, OMBITHI, OTPa)Kalollue (PU3MYECKHE U XUMUYECKHUE CBOICTBA
TaJIOTEHOB M WX COEIWHEHHUH (BO3MOXKHO HCIIONb30BAaHHWE BHUAEOMATEPUAJIOB), O3HAKOMIICHHE C OOpa3laMu XJIOPHUIOB
(ra’oreHu10B), O3HaKOMJICHHE C OOpa3laMH cepbl U €€ COelNMHEHUSMU (BO3MOXKHO HCIIOIb30BaHUE BHUAEOMATEpUAsOB),
HaO/oJIeHue Tmpouecca OOyriauBaHUSL caxapa TMOJ JAeMCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCJIOThI, H3yueHHUe
XUMUYECKUX CBOMCTB pa30aBICHHOW CEpHOM KHUCIOTHI, NPOBEJACHUE KAYECTBEHHOM peakiuu Ha CylbpaT-uUOH U
HaOIoZieHUE MpU3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3MYECKHMMH CBOMCTBaMHU a30Ta, pocdopa U UX COEAMHEHUU
(BO3MOKHO HCTIOJIb30BaHUE BUIEOMATEPHUATIOB), 00pas3aMu a30THBIX U (HOCHOPHBIX yAOOpEHH, TOydeHHe, COONpaHue,
pacro3HaBaHWE W U3YYCHHE CBOMCTB aMMHUaKa, MPOBEJCHHE KAYECTBEHHBIX PEAKIMN Ha MOH aMMOHUS U ¢ocdaT-UOH U
W3Y4YEHUE MPU3HAKOB MX NPOTEKAHMS, B3aUMOJEHCTBHE KOHUEHTPHUPOBAHHOM Aa30THOM KHCIIOTBI C MEABI0 (BO3MOYKHO
MCIIOJIb30BAaHUE BHIEOMATEPUAIOB), M3yYEHHE MOJIeJIed KpUCTAJUIMYECKUX PpEIIETOK anMasa, rpadura, QysuiepeHa,
O3HAKOMJICHUE C IMPOLIECCOM aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTrasa,
noJilyueHue, coOMpaHue, paclo3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX PEaKIMil Ha
KapOOHAT W CWJIMKAT-MOHbI W W3YyYEHHE MPU3HAKOB WX TMPOTEKAHUS, O3HAKOMJICHHE C TPOAYKIMEH CHUIUKATHON
MIPOMBIIUIEHHOCTH, PEILIEHNE FKCTIEPUMEHTAIBbHBIX 3a/1a4 10 TeMe «BakHelne HeMeTalbl U X COeITUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS



OO6mas XxapakTepucTUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB HAa OCHOBAaHWHU WX IMOJ0KeHUs B Ilepumoandeckoi cucreme
xumuueckux snemeHToB JI. M. MengeneeBa u crpoeHus aromoB. CTpoeHue MeTaioB. Meramiudeckas CBsA3b U
METAJJIMYECKasi KpUCTA/NINUECKas pel€TKa. DIEKTPOXUMUYECKUM psii HANPsDKeHU MeTaiutoB. dusnueckue U XUMUYECKHUE
cBoMcTBa MeTaiu1oB. OOIIME CrTOCcOOBI TTOTydeHHs MeTallIoB. [IOHITHE 0 KOPPO3UH METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUThHI
ux oT koppo3uu. CrjiaBbl (CTaib, YyT'YH, TIOPAUTIOMUHHM, OpPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIICHHOCTH.
[Ilenounsle MeTasuibl: nojoxenue B llepuoamyeckoit cucreme xummudeckux siemeHToB . M. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOXjAcHUE B mpupojae. Puznueckue M XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIsl U
TUJIPOKCUABI HATPUA U Kanus. [ [puMeHeHne MEeN0YHbIX METAIUIOB U UX COCTUHEHUN.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUM Y KaJbLUK: NOJI0KeHUE B [lepuoandeckon cucteMe XuMru4YecKux aiemMeHToB [l. .
MenzeneeBa, CTpOEHUE MX aTOMOB, HaXOXICHHE B Ipupoae. PU3MyecKne U XUMUYECKHUE CBOMCTBA MArHUS U KaJbLHUS.
Baxneie coequHeHust Kaablust (OKCUI, TUIPOKCUT, COIH). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B llepumogmueckoit cucreme xumuueckux snemeHToB J[. M. MenpaeneeBa, cTpoeHue aroma,
HaxoXJeHue B mpupojie. Puzndeckue U XMMUUYECKUE CBOMCTBA alltoMUHUsI. AMDOTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA
AJTFOMUHHSL.

Kenezo: mnonoxenue B Ilepumomuueckor cucremMe xumuueckux s3yeMeHToB [[. WM. MenneneeBa, cTpoeHHe aroma,
HaxoXJIeHue B npupoje. Puzndeckue U XMMUYECKUe CBOMCTBA xene3a. OKCHUibl, THAPOKCUILI U coyn xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C OoOpasllaMM META/VIOB U CIUIABOB, WX (DU3MYECKUMHU CBOMCTBAMU, W3YUYEHHUE PE3YyIbTaTOB KOPPO3HUH
METaJuI0B (BO3MOKHO HCIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHJA KabIlMs U HATPUS C
BOJIOM (BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPHAIIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOBI, ITPOLIECCa TOPEHUSI JKelle3a B
KUCJIopoAe (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEpPUANIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMA HAa HOHBI:
MarHusi, Kajblus, amomuHus, nuHka, skeneza (I1) u xemesza (I11), menu (l1), HaGmomeHne W omucaHue MPOIECCOB
OKpaIllMBaHMS TIJIAMEHHW MOHAMHU HATPHSs, KAIUS U KadblKs (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHUAIOB), UCCIICIOBAaHUE
aM(OTEepHBIX CBONCTB THAPOKCHIA AJTIOMUHHUS M TUJIPOKCHUJIA IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO TeMe
«BaxxHeuIe MeTaJUIbl U UX COCTUHEHUS.



XUMHA U OKPYKAKOIIAA cpeaa

BemecTBa 1 MaTepuaibl B MOBCETHEBHOM KU3HM YelloBeKa. be3omacHoe HCIOIb30BaHNE BEMIECTB M XUMHUYECKUX PEAKIINA B
owITy. [IepBast mMOMOIIL TPU XUMUYECKUX O’KOTaX U OTPABIICHUSX.

XMMHUUYECKOE 3arpsA3HEHUE OKpY’Karollel cpenbl (peaeiibHas J0MycThUMasi KOHIeHTpanus Bemiects, aanee — [1JIK). Poinb
XUMUU B PEIICHUH SKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumMeHm:

u3ydeHne o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTMMEPHBIC MAaTEPUAIBI).

Mesxxcnpeomemmunie céa3u

Peanuzanus MeXIpeAMETHBIX CBsI3el MPU U3YYSHUH XUMHUH B 9 KJlacce OCYIECTBISIETCSA Yepe3 UCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U MOHSATUH, SBISIOMIMXCS CUCTEMHBIMHU JUISI OTICIBHBIX MPEIMETOB €CTECTBEHHO--
HAyYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAy4YHBIA (haKT, THUIOTE3a, 3aKOH, TEOPHS, aHaIW3, CHHTE3, Kiaccu(ukaius,
MEePUOINYHOCTh, HAOIOICHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, H3MEpPEHHEe, MOJCNb, SBJICHUE, MAapHUKOBBIN (DK,
TEXHOJIOTHSI, MATEPHUAIIBI.

®usuka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, W30TOIbI, PATUOAKTUBHOCTH, MOJIEKYJIA,
AIEKTPUYCCKUHN 3apsil, TPOBOJHUKH, TTOTYITPOBOIHUKH, TUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBa, Ta3, PACTBOP, PACTBOPUMOCTh, KPHUCTAIMYECKAs PEIIETKAa, CIUIaBbl, (U3MYECKUE BEIMYHHBI,
€AMHUITBI U3MEPEHHSI, KOCMHYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE311b1, COTHILE.

buonorus: dotocuntes, apixanue, 6mocdepa, sKocucTemMa, MUHEPAIbHBIE yI0OPEHUs, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHTHI,
MUTaTEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIC TOPOIbI, TTOJIE3HBIE UCKOMTAEMbIE, TOIIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIJMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOI'O OOIIET0 00pa30BaHMsI JOCTUTAIOTCS B XOZ€ O0yUCHHUS XUMHH B
CIMHCTBE YYeOHOM M  BOCIHUTATCIIBHOM JIEATEIBHOCTH B  COOTBETCTBHHM C  TPAJUIMOHHBIMH  POCCHHCKUMHU
COILIMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IIPUHATHIMH B OOIIIECTBE MTPaBIIIAMHA K HOPMaMH TTOBEICHUS
1 CIIOCOOCTBYIOT IIPOIIECCAM CAMOITO3HAHHMS, CAMOPA3BUTHS M COIMAIN3AINHA 00YyJarOUXCs.

JIMIHOCTHBIC pe3yJIbTaThl OTPaXKalOT TOTOBHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS CHCTEMOW IMO3MTHBHBIX IIEHHOCTHBIX
OpHUECHTAIIMIA U PACITUPEHUE OIBITa ICATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIECHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYSCKOMY U HAyYHOMY HACJICUIO, TOHUMAaHUS 3HAUCHUS
XUMHUYECKON HAyKW B JKM3HU COBPEMEHHOI'O OOINECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MHGOpPMAIMCH O MEpeIOBbIX
JOCTHIKCHUSX U OTKPBITUSAX MHPOBOH M OTEYCCTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00 YCTPOWMCTBE
MUpa 1 O0IIeCTBa;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEACTABIICHUS O COIMAJIBHBIX HOpMax MW IpaBHUjaX MEXKJIMYHOCTHBIX OTHOIICHHWH B KOJJICKTHBE, KOMMYHUKATHBHOW
KOMITIETCHTHOCTH B OOIIECTBCHHO ITOJIC3HOM, y4eOHO-HCCIICAOBATCIbCKOM, TBOPUECKOM W JPYrUX BHUAAX JCSATCIBHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOHM JIEATEILHOCTH IIPH BBINOJIHCHUM YYEeOHBIX, ITO3HABATEIIbHBIX 3aJ1ad,
BBITIOJTHCHUM XHMHUYECKHUX OSKCIICPUMEHTOB, CO3JaHHU Y4YCOHBIX IPOCKTOB, CTPEMIICHHS K B3aMMOIOHHMAHHUIO U
B3aMMOITOMOII B IPOIECCE ITOH ydeOHOW IEATCIBHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHE M IOCTYIKH CBOMX
TOBAPHIIECH C IMO3UITUN HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIICICTBHI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYCCKUE MPEACTABICHUS O BEHICCTBE M XUMHYECKOH pPEaKIMH, COOTBETCTBYIOIIHNE COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M COCTaBIIAIOIIME OCHOBY JUIsl NMOHMMAHHS CYIIHOCTH HAay4YHOH KapTHHBI MHpa, IMPEACTaBICHHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHUPOJBI, B3aUMOCBS3SAX YEJIOBEKA C MPUPOJHOW CPENOM, O POJIM XUMHUHU B
ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIPABICHHBIE HAa MOJYyYEHHWE HOBBIX 3HAHWM 1O XUMHUHU, HEOOXOIUMBIEC JIsI OOBSICHEHUS
HaOJI0JaeMbIX TPOLIECCOB U SBJICHUH, MO3HABATENIbHON, MH()OPMALIMOHHOW M YHUTATEIbCKON KYyJIBTYpbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIBHON pabOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOW JIUTEPATypOM, NOCTYHNHBIMU TEXHUYECKUMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

MHTEpEC K OOYYEHHUI0 U MO3HAHUIO, JH0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MMPOECKTHOU U
MCCJIEI0BATENbCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIllpaBJICHHOCTH U YPOBHS 00y4Y€HUs B aJbHEHIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBbS;

OCO3HaHUE LIEHHOCTH HU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKM HA 3[0OPOBBIM 00pa3 >KWU3HH,
OCO3HAaHWE TIOCNEACTBHMA W HEMPHUATHE BPEAHBIX TPUBBIYEK (YHOTpeONEHUS alKorofisi, HApKOTHUKOB, KYpEHHs),
HE0OXOAMMOCTH COOJIOJECHUS NPAaBUJI O€30MaCHOCTH MPHU OOpPAIEHUH C XUMUYECKHMH BEIECTBAMH B OBITY U pEaIbHOM
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEpEC K NMPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyAa pa3IuyHOro poja, YBaKEHUE K TPYAY U pe3yJbTaTaMm TPYIOBOMH
AESITeIbHOCTH, B TOM YMCJIE Ha OCHOBE MPUMEHEHHsI PEAMETHBIX 3HAHHUM 110 XUMUHW, OCO3HAHHBIM BHIOOP MHANBHIYATbHOM
TPAEKTOPHUH TPOJOLKEHHUSI 00pa3oBaHUsl C YUYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
HHTEPECOB M MOTPEOHOCTEH, YCTIEITHOM PO eCCHOHATIEHON JICITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
a/1IalTUPOBATHCA B MPO(ECCHOHATIBHOM cpenie;

6) IK0JIOrHYeCKOr0 BOCIIMTAHUS:

AKOJIOTUYECKU II€J1eCO00pa3HOe OTHOILIEHUE K MPHUPOJAE KaK MCTOYHUKY >KM3HM Ha 3eMjie, OCHOBE €€ CyIleCTBOBaHUS,
MOHUMAHUE IIEHHOCTU 370pOBOro M 0Oe30macHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3NUeCKOMY U NICUXUUYECKOMY 3/10pOBbIO, OCO3HAHHE LIEHHOCTH COOJIIO/IEHUS TpaBuil 0€301acHOrO MOBEACHUS TpU padoTe
C BEILIECTBAMH, a TAK)KE B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUA, TIOJy4aeMble TPU M3yUYE€HUW XHUMUH, ISl PEIICHUs 3ajad, CBS3aHHBIX C OKPYXKAIOIIeH
OPUPOJHOM CpEeNoM, [yl TMOBBILIEHUS YPOBHSA DSKOJOTUYECKOM KyJIbTYpbl, OCO3HAaHUS TJ00ANIbHOIO XapakTepa



AKOJIOTMYECKUX MPOOJIEeM W IMyTeld HMX PEIICHHS IMOCPEACTBOM METOJIOB XMMHH, SKOJOTHMYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B ITIO3HABATEIbHOM, KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe MertampeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE I (DOPMHUPOBAHUS MHUPOBO33PEHHUST OOIICHAYUYHbBIC
MOHATHUS (3aKOH, TEOPHSs, IPUHIINI, TUITOTE3a, (aKT, CUCTEMA, MPOIEeCC, SKCIIEPUMEHT U JIPYToe.), KOTOPhIE UCIIOJIB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M II03BOJIIIOT Ha OCHOBE 3HAHWW M3 OTUX MPEIMETOB (HOPMHUPOBATH
MPEJCTAaBICHUE O IEJOCTHOM HaydyHOW KapTHHE MHUpa, W YHUBEPCAJIbHbIE Yy4yeOHbIE HAeUCTBUS (IIO3HABATEIIbHbBIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOpbIE OOECIeUYnBaOT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbHOMY
IJIAHUPOBAHMIO 1 OCYIIECTBICHUIO YU4EOHOH ACATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHUS UCIOJIb30BATh MPUEMBI IOTUYECKOTO MBIIUICHUS TPU OCBOEHUH 3HAHUN: PACKPBIBATH CMBICII XUMAYECKUX MOHATHI
(BBLACIATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMU), UCIIOIB30BATh TOHATUS JIJIs
00BSICHEHUS OT/ACIBHBIX (DaKTOB M SBJIICHUH, BBIOUPATh OCHOBAHUS U KPUTEPUHU TSI KIIACCU(DUKAIIMM XUMHUUECKUX BEIICCTB
U XUMHUYCCKUX PEaKIHH, YCTaHABIWBATh NPUYHMHHO-CJICACTBEHHBIC CBS3M MEXKAYy OOBEKTaMU HW3YYCHHS, CTPOUTH
JIOTUYECKUE pacCykAeHus (MHIYKTUBHbIE, 1CTYKTUBHbIC, TT0 aHAJIOTUHN ), IeJaTh BEIBOJIbI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHSATH B MPOIECCE TMO3HAHUS TOHATUS (MIPEAMETHbIE W METalpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIC)
MOJICIH, HWCIIOJb3yeMbIe B XHMHH, NMPEOOPA30BBIBATH IIUPOKO IPUMEHSIEMBbIE B XUMHU MOJICIIbHBIC TPEACTABICHUS —
XUMHUYECKHUH 3HaK (CHMBOJI 3JIEMEHTA), XUMUYecKas (popMya U ypaBHECHUE XUMHYECKON peaKIuy — IPU PeIIeHUH Yu4eOHO-
MMO3HABATEIbHBIX 33/1a4, C YYETOM 3TUX MOJECJBHBIX IPEACTABICHUN BBIABIATh U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKK H3y4aeMbIX OOBEKTOB — XMMHYECKMX BEIIECTB M XMMHUYECKHX PEaKIHM, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEJICTBEHHBIE CBSA3U Y MPOTUBOPEYMS B U3YyUA€MbIX MPOILIECCAX U SIBJICHUSIX.

ba3oBble ucciaenoBarejabCcKue JeiCTBHUA.

YMEHHUE HCIIOJb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMS, a4 TAKKE B KA4ECTBE OCHOBBI IS
(hopMUpOBaHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUIM;



npUOOpEeTeHHE OMbITA MO TUIAHUPOBAHUIO, OPraHU3AlUK U MPOBEACHUIO YYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0/1aTh
3a XOJIOM TIpOIlecca, CaMOCTOSATEIbHO MPOTHO3MPOBATh €ro pe3yibTar, (HOpMyIHpoBaTh OOOOIIECHHS M BBIBOIBI IO
pe3ynbTaTam NPOBEIEHHOTO OMbITA, UCCIIEI0BAHNS, COCTABIATh OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ undpopmaunmeii:

yMEHHUE BBIOMpATh, AHAJIU3UPOBATH U HWHTEPHPETHUPOBATH HMH(OpPMAIMIO Pa3IMYHBIX BHJIOB W (OpPM NpelCTaBIICHUSA,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (Hay4YHO-TIOMYJIApHAs JIUTEpaTypa XUMHUECKOTO COACpPKaHUs, CIIPAaBOYHBIE MTOCOOUS,
pecypcbl IHTepHEeTa), KpUTUYECKU OLIEHUBATh TPOTUBOPEUMBYIO U HELOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE TPUMEHATHh PAa3IuyHbIe METOJAbl U 3aMpPOChl MPU MOUCKE U OTOOpe UH(POPMAIMU U COOTBETCTBYIOUIUX JAHHBIX,
HEOOXOMMBIX JJIsS BBITOJTHEHUS yUeOHBIX U MO3HABATEIBHBIX 33J1a4 ONPEeIEHHOrO TUITA, MPUOOPETEHNE OTBITa B 00JIaCTH
UCIIOJIb30BaHUsI MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJICHHE KYJIbTYPOM aKTHMBHOTO HCIIOJIb30BAHUS
pPa3JIMUHBIX TMOUCKOBBIX CHCTEM, CaMOCTOSITEIBLHO BBIOMpPATh ONTUMAIBHYIO (GOpMY TMpeACTaBiIeHUs HHOpMaUUK U
WUTIOCTPUPOBATh pelllaeMble 3aJa4d  HECIOKHBIMM CXEMaMH, JuarpaMMamu, JIpyrumu GopmMamu rpaduku U HX
KOMOMHAIIUSIMU;

YMEHHUE HWCMOJb30BaTh W aHAIM3UPOBATH B IIpollecce y4eOHOM W MCCIENOBATENbCKON IeATEIbHOCTH WHGOPMAIMIO O
BJIMSIHUY TTPOMBIIIJIEHHOCTH, CETTbCKOTO X0351UCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH TPUPOIHON CPEIBI.
KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0Jie Auanora u (Wiau) IMCKYCCUH) MO CYIIECTBY 00CYyk/1aeMoil TeMbl, (OpMyJIUpPOBATh CBOU
MPEI0KEHHS] OTHOCUTENIBHO BBIMOJHEHUS IPEAJIOAKEHHON 3a/1a4H;

YMEHHSI NIPEJICTABIISITh MOJYyUYECHHBIE PE3YJIbTAThI I03HABATEILHON IESITEIbHOCTH B YCTHBIX U MHUCbMEHHBIX TEKCTaX; JI€JaTh
MPE3CHTAIIUI0 PE3YJIbTATOB BBIMOJTHEHUS XUMUYECKOTO SKCIIEPUMEHTa (J1abOpaTOPHOTO OIbITa, JJA0OPaTOPHOM pabOTHI MO
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

YMEHUSI Y4EOHOT0 COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIBLHOM U UCCIEA0BATEIbCKON AESITEILHOCTH
P PEIICHUH BO3HUKAIOIINX MPOOJIeM Ha OCHOBE y4&€Ta OOIIMX WHTEPECOB M COTIIACOBAHUS MO3UIIHKA (00CYKIeHUs, 0OMEH
MHEHHUSIMH, «MO3TOBBIE€ IITYPMbD», KOOPJMHAIINS COBMECTHBIX JIEHCTBUM, ONpPEIEICHUE KPUTEPHUEB MO OLIEHKE KayecTBa
BBITIOJIHEHHON PabOThl U IPYTHE).

PeryisiTuBHbIE YHMBepPCcAJbHbIE Y4eOHbIe NeliCTBHSA:



YMEHHE CaMOCTOSITEJIbHO OINpPEAENATh LEIN JAESTENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATH WU IpHU
HEO0OXOIMMOCTH KOPPEKTUPOBATh CBOIO JESTENILHOCTD, BHIOMpATh Hanbosee 3¢ (HeKTUBHBIE CIIOCOOBI PelIeHUs] YIEOHbIX U
MTO3HABATENIbHBIX 3a/1a4, CaMOCTOSITEIbBHO COCTaBIIATh WM KOPPEKTUPOBATH MPEMJIOKEHHBIA AJITOPUTM JEUCTBUU MpHU
BBINOJIHEHHUHN 33JaHUN C yYETOM IOJyYEHUSI HOBBIX 3HAHUM 00 M3y4aeMbIX 0OBEKTAaxX — BEIIECTBAX U PEaKLUsAX, OLICHUBATD
COOTBETCTBUE IOJIYYEHHOIO pe3yjbTaTa 3asBICHHON LM, YMEHHE MHCIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
npejyiaraéMble B yCJIOBUH 3aJaHUM.

NPEIMETHBIE PE3YJIBTATbBI

B cocTaBe npeamMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 00A3aTENBHOrO COJEpkKaHHUS, YCTAHOBJICHHOIO AAHHOW (efepaibHON
paboueil mporpamMMoi, BBIIESAIOT: OCBOCHHBIE OOYYalOUIMMHCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI JIEHCTBUH,
cnenu@uueckue A MNpeAMETHON oOnactu «XuMHA», BUIBl JEATEIBHOCTUM IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpHpPETALNH, TPEOOPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K koHly o0yueHus B 8 kjacce npeaMeTHbIE pe3ynbTaTbl HA 0230BOM YPOBHE JIOJKHBI OTPaXXaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEeHUM:

e PACKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKUX MOHATHUH: aTOM, MOJIEKYJa, XUMHUYECKUHA 3JIEMEHT, MPOCTOE BEUIECTBO,
CJIOKHOE BELIECTBO, CMECh (OJHOPOJIHASL U HEOJIHOPO/AHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAsE Macca, MaccoBas 10J1sl XUMUYECKOIO AJIEMEHTa B COEAMHEHUH, MOJISIPHBINA O0BEM,
OKCHJ, KUCJIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULIATEIbHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKAsl pPEaKIMs, KIacCU(pUKaLHs
peakiuii: peakliuyi COeUHEHMs], PEAKI[MN Pa3I0KEHUs, PEaKuy 3aMEIlEeHUs], peakliui 0OOMeHa, 9K30- U SHJO0TEPMUUECKHE
peakuuu, TEmIoBOM 3PQEeKT peakiuu, SApo aToMa, 3JEKTPOHHBIM cJIoW aToma, aTOMHas OpOUTallb, paguyc aToma,
XUMHYECKasl CBs3b, MOJISIpPHAsl M HEMOJspHAas KOBAJICHTHAs CBsA3b, HOHHAS CBS3b, MOH, KATUOH, aHUOH, PAaCTBOp, MaccoBas
710J1s1 BelecTBa (MPOIEHTHAsI KOHIIEHTpAIUsI) B pacTBOPE;

e WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUN U MMPUMEHSITH ITH TIOHATHUS MPU OTMIMCAHUN BEIIECTB U UX
MPEBPALICHUM;

e HCIIOJIb30BATh XMMHUECKYIO0 CUMBOJIUKY JJI COCTaBJIEHUS! ()OPMYJT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEaKLUi;



e OIPEJENISTh BAJIECHTHOCTh ATOMOB JIEMEHTOB B OWHApHBIX COCAMHEHHUSX, CTEIEHb OKHCIIEHUS AJIEMEHTOB B OWMHApHBIX
COCIUHEHHSIX, MPUHAATIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COSAMHEHMM MO (QopMyiiaM, BHJI XUMHUYECKOW CBSI3U
(KoBaJieHTHAs! U MIOHHAsI) B HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbica Ilepuonmueckoro 3akona JI. WM. MenzeneeBa: AEMOHCTpUPOBATh IOHMMAHHUE NEPUOANYECKOM
3aBHCHUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT MX IOJIOKEeHUA B [leproanueckoii cucteme, 3aKOHOB COXPAaHEHUS! MacCChl
BEILECTB, ITOCTOSHCTBA COCTAaBa, AaTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaIpo;

e ONIMCHIBATh U XapakTEepU30BaTh TaOnHuHylo (opMmy lleproanyeckoil cucTEMbl XMMHYECKMX 3JIEMEHTOB: pa3inyaTh
MOHATUSL «rjaBHasg noxarpynmna (A-rpynna)» u «mobouHas noarpynna (b-rpymnma)», manmele u OoJjibliuMe NEPHOIBL,
COOTHOCUTh O0O3HAU€HHUs, KOTOpble uUMeroTcss B Tabnuue «llepuonnueckas cucrema xumuueckux snemeHTto JI. WM.
MenzeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa, ooiiee
YHCJIO 3JIEKTPOHOB M PACIPEIEIICHNE UX IO dJIEKTPOHHBIM CIIOSM);

e KJIACCU(PUUMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE peakuuu (M0 YUCIY M COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P EKTY);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAas OMHCAHUE
IIPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

e IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTHM OT HX KA4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALIEHUI B Pa3TUYHBIX YCIOBUSX;

e BBIUUCJIIATH OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JOJI0 XMMHUYECKOIO 3JEMEHTA 110
bopMyIie CoeTMHEHMs], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKOW PEaKIIH;

o [IDUMCHATH OCHOBHBIC OIICpalli1 MbICIIMTEIbHOM ACATCIbHOCTH — AaHAaJIM3 W CHHTC3, CPABHCHHUC, O606H.ICHI/IG,
CHUCTEMATHU3al 110, KJ'IaCCI/I(l)I/IKaL[I/IIO, BBIABJIICHUEC NIPUYHMHHO--CIICACTBCHHLIX CBsI3EH — AJIs1 U3YyUYCHUA CBOMCTB BCIICCTB U
XUMHUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOJAbLI IIO3HAHUA — Ha6J'IIOJICHI/I€, HN3MCPCHUEC, MOACINPOBAHUC,

AKCIEPUMEHT (PeaabHbIi U MBICIICHHBIN);

e CIICJIOBATh TpaBWIAM TIOJB30BAHHUS XUMHUYECKOW TMOCYAOW M JabopaTOpHBIM OOOpYyIOBaHHMEM, a TakKKe IpaBUiIam
oOpallleHHs] C BeIeCTBaMU B COOTBETCTBUM C WHCTPYKIUSIMHU TIO BBITIOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHHUIO U COOMPAaHMIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAa), MPUTOTOBICHUIO PACTBOPOB C OIMpPEACIEHHON



MacCOBOW JOJIEW PAaCTBOPEHHOIO BENIECTBA, MUIAHUPOBATh M MPOBOJUTh XMMHUYECKUE HKCIEPUMEHTHI MO PACIIO3HABAHUIO
PAcTBOPOB MIEI0YEH M KUCIOT ¢ MTOMOIIBIO HHAUKATOPOB (JTakmyc, peHondTanenH, METHIOPaHX U IPYTHE).

K koHiy oOyueHus B 9 KJjacce mpeaMeTHBIC PE3yJbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPakaTh C(HOPMHPOBAHHOCTH Y
oOy4Jaronmxcst yMEHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XMUMHYECKHU SJIEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHWOH,
MIPOCTOE BEUIECTBO, CIIOKHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHb OKHUCICHUSA, XUMHUYECKas
peakiusi, XUMHYecKash CBsI3b, TEIJIOBOM Jh(EeKT peakiuu, MoJib, MOJSPHBI OO0BEM, pacTBOp, SIECKTPOJIUTHI,
HEDJIEKTPOJUTHI, AICKTPOJIUTUYECKAs] JUCCOILMALIMS, PEAaKIIMd MOHHOTO OOMEHA, KaTajlu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTUMble W HEOOpaTHMbIE PEAKIUU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBHTEIb,
OKHUCJICHHUE U BOCCTAHOBIICHHE, aJIOTPONHs, aM(POTEpHOCTh, XUMHUECKasi CBS3b (KOBAJEHTHAsl, MOHHAs, METAJUTMYECcKasi),
KpPUCTAJUIMYECKAs PEHIETKA, KOPPO3Us METAIUIOB, CIUIABbl, CKOPOCTh XMMHYECKOW PEaKUWH, MPEACITbHO JOIMyCTUMAs
koHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHATUI U MPUMEHATh 3TH MOHSTHUS MPU ONMMCAHWUU BEIIECTB U UX
MIpEeBPALICHUM;

e HCTIOJH30BATh XUMUYECKYIO CHUMBOJIUKY ISl COCTaBIIeHUs (DOPMYJT BEIIECTB U YPABHEHUN XUMHUUYECKHUX PEAKIIUN;

e OMIPEACNATh BAJEHTHOCTh M CTEINEHb OKHUCICHUS XUMHYECKMX JJIEMEHTOB B COCAMHEHMSX PA3JIUYHOrO COCTaBa,
MIPUHAJIJICAKHOCTh BEIIECTB K ONpPEASIEHHOMY KJIacCy COeAMHEHUN mo ¢hopMyiaMm, BUA XUMUYECKOW CBsI3U (KOBaJIEHTHAs,
MOHHAs, METAJUTMYECKasi) B HEOPTaHUYECKHX COCIMHEHUSAX, 3apsiji MOHA MO0 XUMUYECKOW (opMmyre, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUM, TUIl KPUCTATUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbIch llepunoamueckoro 3akona /. M. MenaeneeBa M J€MOHCTPUPOBATH €r0 MOHHWMAHHE: OIKCHIBATH U
XapakTepru3oBaTh TabauuHyo ¢Gopmy llepuonnueckoit cUCTeMbl XUMHYECKUX DJEMEHTOB: Pa3finyaTh MOHSTHUS «TJIaBHAs
noArpynmna (A-rpymnmna)» u «nodouHas noarpynmna (b-rpynmna)», manabsie U O0JIbIIME MEPUOIbI, COOTHOCUTh 0003HAUYCHUS,
KOTOPBIE UMEIOTCSI B IEPUOANIECKON TaOIHIIE, C YUCITOBBIMU XapPAKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX DJIEMEHTOB
(coctaB u 3apsan sapa, 00IIEee YUCIO AJIEKTPOHOB W PACTPECICHHE UX TO BJICKTPOHHBIM CJIOSIM), OOBSICHITH OOIIHE
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MpejIesiax MaJIbIX IEPUOJI0B U TJIABHBIX MOATPYMI C
y4ETOM CTPOEHHS UX ATOMOB;



e KJIAaCCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUYECKHUE peakuuu (MO YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY J(h(dEKTy, MO0 H3MEHEHHWIO CTEMCHEW OKHCICHUS XWMHUYECKHX
3JIEMEHTOB);

e XapaKkTepu30BaTh (OMHUCHIBATH) O0OIMME W creuuduueckrue XHWMUYECKHE CBOWCTBA MPOCTBIX M CIOXKHBIX BEIIECTB,
MOJTBEPXKasi OMMCAHKUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIIU;

e COCTaBIISITb YPABHEHUS JJICKTPOJUTUYECKON JUCCOLMAIMU KHUCIIOT, IIENOYe U COJel, MOJHBIE U COKpAaIEHHBIC
YpaBHEHUS pEeaKIMii MOHHOTO OOMEHa, YpaBHEHHs PEaKIUW, MOATBEP)KIAIOIIMX CYIICCTBOBAHWE TE€HETHYECKON CBS3U
MEX/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

e PACKpBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHMS AJIEKTPOHHOrO OanaHca
3THUX PEaKIUM;

e MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH TIPOTCKAHUS XHUMHYECCKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

e BBIYUCJISATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMHUUYECKOTO 3JIEMEHTA 10
(dhopmyJsie COeTMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUUECKON PEaKIIny;

e COOJTIOAATH MPABHIIA MTOJIH30BAHUS XUMUYECKON TTOCYION U TaOOpaTOPHBIM 000PYIOBAaHUEM, a TAK)KE MpaBuiia oOparieHus
C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITOJTHCHHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB 10 MOJTYYEHUIO H
COOMpPaHUIO ra3000pa3HbIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

e POBOJIUTH PEAKIIMM, TOATBEPKIAIONINE KAYECTBEHHBIN COCTAB PA3JUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM
XJIOpUI-, OpOMUI-, UOIUMI-, KapOboHaT-, ¢docdar-, CHIUKAT-, Cyibdar-, TUIAPOKCUA-UOHBI, KaTHOHbI aAMMOHHS M HWOHBI
M3YYEHHBIX METAJUIOB, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;

e IPUMCHATh OCHOBHBIC OIEpPAllMd MBICTUTEIPHOW JCATCIBPHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, OO0O0OIICHHUE,
CHUCTEMATHU3AIIMIO, BBIIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBI3€H — IS M3yUYCHUS CBOMCTB BEIIECTB U XUMHUUYCCKUX PEAKIINH,
€CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HAOIIOJeHNne, U3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT (peaqbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 bu6mmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnnoreka [JOK

' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
59 Bonopon.Ilonstue o kucnorax 3 1 bu6mmoreka [JOK

' Y COJISIX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 bubnmuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuoreka [JOK

31 XHUMHYECKHX 3J1eMeHToB []. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHu4ecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnsie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBO 1 XUMHYeECKHEe peaKkul
11 [ToBTOpenue u yrirydiieHre 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIENIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 8 1 1 bubnnorexa [HOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO6m1ast xapakTepruCTUKa XUMUUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpymmel. ["amorens: https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PyTHIRL &€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL. ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCTHKa XUMHUIECKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [OK
' . Py ' poa https://m.edso00.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro 1o 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

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

N bu6mmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 QKHEHUIINE METAILIBL U UX COEINHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znen 4. Xumus u oxkpyxamomas cpeaa
4.1 BentectBa 1 Marepualibl B KA3HU YEJIOBEKA 3 bubnmorexa LHOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE 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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabsnbie IIpakTuueckue
n/n Bceero H3ydyeHusi oOpa3oBaTeibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Pons XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «[IpaBuna
3 paboTHI B TaOOPaTOPUHU U IPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIoCOOBI 1 bu6mmoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10 XMUMAYECKOI'0 dDJIEMEHTA bu6mmoreka [IOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bu6mmorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmorexa LHOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinuit
18 (coemuHeHNs, Pa3TIOKESHHUS, 3aMEIICHHS bubmmorexa [JOK
A P ’ B ’ https://m.edsoo.ru/ffod3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmmorexa [TOK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI
20 KonTponbnas pabota Nel o teme bubnnoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUND) https://m.edso0.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMHYECKHE CBOMCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, BH6J_IHOTeKa LOK
ropenue). TTonsTHe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CrniocoOblI MoTy4eHus KHCI0opo/ia B

23 71a00paTOPUU U TTPOMBIIICHHOCTH. bubmorexa HOK
MorMererie https://m.edsoo.ru/ff0d497a

pPUMEHEHHE KHCI0pOoa
TennoBoii 3pPeKT XMMUIECKOI

24 peaKkuuHu, MOHATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
YPaBHEHUH, HK30- U SHAOTEPMUUYECKUX https://m.edso00.ru/ff0d4790
peaxusax
TormBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro bubnmorexa LHOK

https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas padbora Ne 3 o teme Eub OK

26 «[Tonydyenue u coOMpanue KHCIOPO/a, nommoreka L{

. https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOMCTBY»

97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxknenue B mpupoje https://m.edsoo.ru/ff0d4dd0

28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK

29 Horsrite o KHCsOTaX  COTX https://m.edso0.ru/ff0d50d2

30 Crioco0sI TToTydeHusT BOJAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas pabota Ne 4 o teme Bu6 OK

31 «[lonmydenne u coOupanue BoI0po/a, nommoreka L{

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B Y https://m.eds00.ru/ff0d55a0
KOJIMUECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiennbie
37 u HI;HacmpeHHmE acCTBOPBI NI[J;(:COBasI bubmmorexa [JOK
5 P PEL https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpencnEéHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCu(UKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMHu4yeckue CBOWCTBA bubmumoreka [IOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 cnoco((iLII) I10JI )CHI/I}I XHMHI{ZSKI/IC bubmorexa HOK
. ya ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas CBsI3bp MEXKY KiIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O00011IeHrEe U CHCTEMATH3aLHUs 3HAHUI
- & https://m.edso0.ru/00ad9ch?2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
ITepBbIe MOMBITKN KJIACCU(DHUKAIIMI
51 XI/II\I/)[I/I‘ICCKI/IX 3JICMCHTOB ?Iommae 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
Ilepuoauueckuii 3aK0H U
52 [leproanueckas cHCTEMAa XUMHYECKHUX bubmiorexa HOK
proa https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menneneepa
bubmnnoreka [JOK
53 [Tepromapl, TPYIIITEI, TOATPYIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue IEKTPOHHBIX 000I0YECK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuKa XMMHUECKOTO
56 3JIEMEHTA IO €TI0 MOJ0KEHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHSA HAyKU U npaktuku. /1. 1. bubnnoreka [JOK
MenneneeB — y4€HbId, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormas xiirieckas coasp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nosipHas XMMU4eCKast bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHast HenossipHasi XUMUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (Creneis OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubmuoreka [IOK
peakiuu https://m.eds00.ru/00adb076
64 OKHUCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponbHast pabora Ne4 o reme bub6nuorexa [IOK
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«CTtpoenue atoMa. XuUMUUYECKast CBS3b»

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHeiit ypok. O600ICHHE U 1 bubnmoreka [JOK
cucreMaru3anus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabusie Ilpakruyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsbl
[Tepuoanyueckuii 3aK0H.
1 [Tepuoanueckas cucTeMa XUMHUYECKUX 1 bubmmorexa LOK
p https://m.edso00.ru/00adb59e
sneMenToB /. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHUYECKUX JJICMECHTOB 1 bubmorexa LHOK
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubsl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca
6 Knaccudukanms XuMruaeckux peakiuit 1 bubnmnorexa [JOK
10 pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
3 [ToHATHE 0 XMMUYECKOM PaBHOBECHH. 1 bubnnorexka [HOK

(DaKTOpBI, BJIMAIOIIHUEC HA CKOPOCTH

https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHYECKOIO PAaBHOBECHS

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble bubmorexa OK
a LA, https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHbIe ypaBHEHUS peaKIIUi bubmorexa [JOK
yp peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 bubmorera [JOK
. pea https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUN 00 DIIEKTPOIIUTHUECKON bubmorexa [JOK
ped P https://m.edsoo.ru/00add8b2
TUCCOLIMAINT
bu6nmoreka [JOK
14 II 7
OHATHE O THAPOTM3C COTeH https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 0000 i
ODILICHHE 1 CHCTEMATH3AIHA SHARIH https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemienue bubnnorexka [JOK
AKCIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTtponbHas pabora Ne2 o treme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALNS bubmorexa [JOK
R ! HHATH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mast XxapakTepUCTHKA raJIOr€HOB. bubnnoreka [JOK

XUMHUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopoa. CossiHast KUCIIOTa,

19 XHMHYECKHE CBONCTBA, IMOJyYCHUE bubmorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITomyueHne COITHON KUCIIOTHI bubmorexa OK
yi . . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTB»
Borurcnenus o ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUi, eCIu OAUH U3 bubmorexa [JOK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
29 OO0m1as XxapakTepuCTUKa JIEMEHTOB bubnunoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AImoTponHbie MOAU(GUKAIIUH CEPHI.
23 Haxox(i[eHHe CepPEI I/qu:é COC,HI/IHGIIDJII/II‘/’I B bubnmorexa [IOK
p N https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephl
CepoBoaopoj, cTpoenue, puznyeckue bubnuoteka [JOK
24 N
1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 ¢u3nyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XVUMUYECKUE PeaKIlui, JIekKaIlue B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubnuoreka [IOK

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIoIle cpe/ibl COETUHEHUSIMH
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JIOJIU BBIXOOA

bu6mmoreka [IOK

27
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKA 3JIEMEHTOB

28 V A-rpynisl. A30T, paclipOCTpaHECHHE B bubnunoreka HOK
npupoze, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeeat
CBONCTBA
AMMuak, ero puznueckue u

29 XUMUYECKHE CBOMCTBA, IMOTyYeHUE U bubmorexa HOK

> HOIYH https://m.edso00.ru/00adf004
pUMEHEHHE
[TpakTudeckas padora Ne 3 o Teme
30 «Ilomydyenre aMmmuaka, U3y4yeHue ero bubmorexa LHOK
. ya > 13y https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KuCiIoTa, € PU3NIeCKue U bubnuorexa [JOK
XUMUYECKHE CBOKCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 0o0peHuii. XUMHUECKOE 3arps3sHEHNE bubmmorexa [JOK
YAOOP . P https://m.edso0.ru/00adf518
OKPYXKAIOIICH CPeIbl COSAMHCHUSIMH
azora
®ochop. Oxeun docdopa (V) u

33 (1)00((1?0 pHaSI KI/ICJ'I(STa q:i)prl)sn(qeixne " bubmmorexa [JOK

p o https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Ucnonb3oBanue hocdaToB B KauecTBe

34 MHUHEpaJIbHBIX Y100pEHUH. bubnuorexa [IOK
3arpsi3HEHUE TPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYriepon, pacipocTpaHEHUE B IPUPO/IE, bubnuorexa [IOK
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¢du3nveckre 1 XUMUYECKHE CBOWCTBA

Oxkcuapl yriaepojaa, ux pusndeckue u
XUMHUYECKUE CBOMCTBA. DKOJIOTMYECKUE

https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK

36 po0JIEMBbI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
N bu6mmoreka [IOK
37 YroibHas KHCIOTa i ¢€ coii https://m.edso0.ru/00ae006¢c
[TpakTuueckast pabota Ne 4 o Teme
38 "IlonyuyeHue yriaekuciaoro rasa. bubnuoreka [IOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIIIepoaa
40 KpemHnii u ero coequHeHus bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 JKCIIEPUMEHTAIBHBIX 3334 110 TEME bubnuoreka [JOK
«BaxknHeinie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS»
KonTponbnas pabota Ne3 o teme
42 «BaxxHeine HeMeTaIbl U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0mas XxapakTepuCcTUKa XUMHIECKIX
43 3JIEMEHTOB — METAJIOB. bubnuorexa [JOK

Mertannuueckas cBsI3b U
MeTaJuInuecKasi KpucTauinueckas

https://m.edsoo.ru/00ael103e
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peuérka. PU3n4YecKue CBOMCTBA

METaJIOB
XHUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUYECKUI PsiA HAIPSHKEHUN bubmmorexa [IOK

p P p https://m.edsoo.ru/00ael1156
METaJIOB
OO0mue cnocoObl MOTYYEHUST METAJLIOB.

45 CniaBel. Beruncinenus no ypaBHEeHUsAM bubnnorexa [HOK
XUMHYECKUX PEaKIUid, €CJIu OAUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COACPKUT ITPUMECH

46 ITousTHE O KOPPO3UU METAILIOB bubmmorexa [TOK

PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK

47
[lernoumsie merauLI https://m.edsoo.ru/00ael4b?2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnorexa [JOK
KaJnusg https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8

50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK

2 1 https://m.edsoo.ru/00ae15e8

51 O00011eHNe U CUCTEMAaTU3AINS 3HAHUH

59 JK&cTKoCTh BOJIBI M CIIOCOOBI €6 bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo0.ru/00ae1886
[IpakTuueckas padota Ne 6 mo Teme

53 "XEcTKOCTL BOABI U METOEI €€ bubmmorexa [TOK

Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs

54 AmroMuHUT bubnmuotexa [JOK
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https://m.edsoo.ru/00aelc64

AmdoTepHbIe CBOICTBA OKCHIA U

bu6mmoreka [IOK

> TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keseso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHNE U CUCTEMATU3AIMs 3HAHUN
[IpakTuyeckas padora Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnorexa [HOK
59 .
«Baxxnenme MeTajIbl U UX https://m.edso0.ru/00ae3de8
COCAUHCHHMS
Borurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOAYKTa
peaxiuu
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
Konrtponsnas pabora Ne4 o teme
62 «BaxkHeie MeTallIbl 1 HX
COCTUHEHUS»
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuorexa [IOK

OKpYKAaroIe cpebl

https://m.edsoo.ru/00ae4270
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65 Ponp xumun B perieHun 1 bubnuoreka [IOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
PesepBHbIil ypok. O0001ICHHE U bubnnoreka [HOK

66 . 1
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a

67 PesepBHeiit ypok. O600ICHHE U 1 bubnmoreka [JOK
crucTeMaTu3alus 3HaHU https://m.edsoo.ru/00adb33c

68 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHUM https://m.eds00.ru/00ad9ch2
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