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HOACHHUTEJBbHASA 3AIINCKA

[IporpaMma Mo XMMHH Ha YPOBHE OCHOBHOrO oOmmero oOpa3oBaHHs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOHW OOpa3oBaTeNbHOH IMPOrpaMMbl OCHOBHOT'O OOIIEro
oOpazoBanusi, npeacrasieHHbIx B PT'OC 00O, a Takke Ha OCHOBe (enepanbHOl padoueil mporpaMMel
BOCIIUTAHMS M C YIETOM KOHLETILUH NPENnogaBaHus y4eOHOro npeamera « XumMus» B 00pa3oBaTeIbHbIX
opranusanusx Poccuiickoit @enepanuu.

[Iporpamma o XUMHUH [AET MPENCTABICHUE O LENsAX, 00mel cTparernu 00y4eHHst, BOCTIUTAHUS U
pa3BUTHs OOYHAIOLIMXCS CPEACTBAMHU YUeOHOrO MpenMeTa, YCTAaHABJINBAET 00sI3aTeNIbHOE MPEAMETHOE
cofiep KaHue, MPeNyCMaTPUBACT PaCIpEneseHne ero Mo KjaccaM U CTPYKTYPHUPOBAHHE IO pa3fesiaMm U
T€MaM MpOrpamMMbl IO XHUMHH, OINpPEnesieT KOJUYECTBEHHbIE W KAYeCTBEHHbBIE XapaKTEPUCTHUKU
COIepIKaHUs, PEKOMEHIYEMYIO IOCIIENOBATEIbHOCTD M3YYEHHSI XMMUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH O0yYaroImuxcs,
OTIpeneNsieT BO3MOXKHOCTH MpeaMeTa sl pealn3auuy TpeOOBaHUH K pe3ysibTaTaM OCBOSHHSI OCHOBHOMN
oOpa3oBaTeNbHON TpOorpaMMbl Ha YPOBHE OCHOBHOro obmero obpa3oBaHus, a Takxke TpeOOBaHUN K
pe3yibTrataM OOy4eHHMs XUMHHU Ha YpPOBHE LeNiell M3yueHHs] NMpeaMeTa U OCHOBHBIX BUAOB yueOHO-
MO3HABATENLHON AESITEIBHOCTH O0YHarOIIEerocsi o OCBOCHUIO YIEOHOTO COMEPKAHMS.

3HaHWe XUMHHU CIY)KUT OCHOBOH 111 (POPMHMPOBAHUS MHPOBO33PEHHs] OOYYaIOIIErocs, €ro
NPEACTaBICHUH O MAaTepHUAIbHOM EIUHCTBE MHpPA, BAKHYIO POJb HUIPaT (OpMHpPYEMbIe XUMHEH
NPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPrud M 00 3BOJIIOLMM BELIECTB B NPUPOAE, O MyTsIX
pewmeHust rao0anpHbIX MpodeM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, YHEPTeTUYECKOH,
MUINEBOH U 3KOJIOrH4YecKoi 0€30macHOCTH, MPOoOIeM 3APaBOOXPAHEHUS.

H3yuenue xumuu:

CHOCOOCTBYET peajH3aliyd BO3MOXKHOCTEH sl CcaMOpasBUTHS U (HOPMHUPOBAHHSA KYJIBTYPBI
JMYHOCTH, €€ o01meit u (yHKIMOHAIBbHON TPAMOTHOCTH,

BHOCHUT BKJaJ B (OPMHPOBAHHWE MBIIIJICHHUS M TBOPUECKHUX CIOCOOHOCTEH OO0yYaroImuxcs,
HABBIKOB UX CAMOCTOSITENIbHOW Yy4eOHOH NesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIENOBATEIBCKUX
yMeHUH, HeOOXOMMBIX KaK B TOBCEAHEBHOM KU3HH, TaK U B MPOPECCHOHAIBHON AEATENbHOCTHY,

3HAKOMHUT CO CHeUU(UKON HAyYHOrO MBILILIEHUS, 3aKJIabIBAET OCHOBBI LEJIOCTHOTO B3MIsAAA HA
€IMHCTBO MPHUPOIBI U UEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHMU €CTECTBEHHO--
HAYYHOH rPaMOTHOCTH O0YYarOIINUXCS;

cnocoOcTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHMSI K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
NPUPOZE, K YeJIOBEKY, BHOCHT CBOW BKJIAJ B 9KOJOrHYECKOe 00pa3oBaHue 00yUYarOIIUXCS.

JlaHHbIe HampaBieHHUs B 00yUEeHHH XUMHUH 00eCrIeqnBar0TCs criennuKoi coaepkanus yaeOHoro
npeaMeTa, KOTOPBIN SBJSIETCS IEJAarorn4ecky aJanTHPOBAHHBIM OTPaKeHHEM 0a30BON HAYKHU XMMUH Ha
OIpPEACIEHHOM JTale €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO o0mero o0pa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE
O0y4arOIUMHUCST CHUCTEMBI TE€PBOHAYAJBHBIX MOHSATHH XHMHH, OCHOB HEOPraHWMYECKOW XHUMHUH U
HEKOTOPBIX OT/AEIbHBIX 3HAYMMBIX TIOHSITHIH OPTraHUYeCKON XUMHH.

CrtpykTypa comepskaHus MpOrpaMMbl MO XUMUU ¢(HOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOAXO0/a
K €€ myueHnro. Conmep’kaHHe CKJIAIbIBACTCS M3 CHCTEMBbI MOHATHH O XUMHYECKOM 3JIEMEHTE U
BEIIIECTBE U CHCTEMBI MOHATHH O XUMHUECKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpPTraHH30BaHbI
N0 TMPHUHLMITY TOCIEAOBATENILHOTO PA3BUTHS 3HAHMH HA OCHOBE TEOPETUYECKUX MPEICTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJSIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona /. 1. Menneneesa kak OCHOBHOTO 3aKOHA XUMHH,

— Y4EHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3Y;

— IPEeACTaBJICHUH 00 3IEKTPOIUTUIECKON JUCCOLMALINN BEIECTB B PACTBOPAX.



TeopeTyeckme 3HaHWA PacCMaTPUBAIOTCA Ha OCHOBE  SMMMPUYECKU  MONYYEHHbIX WU
OCMbIC/IEHHbIX (haKTOB, Pa3BMBAKOTCA MOC/NeA0BATENbHO OT OAHOIO YPOBHSA K ApPYromy, BbIMO/HSAS
(DYHKUMM OOBACHEHMA WM MPOrHO3MPOBaHWS CBOWCTB, CTPOEHMS W BO3MOXHOCTEW MPaKkTUYeCKOro
NPUMEHEHUSA Y NONYYeHUS N3yYaeMbIX BELLECTB.

OcBOeHMe nporpammbl Mo XMMUK CNOCO6CTBYET (HOPMUPOBAHWIO NPEACTaBNEHUA O XMMNYECKON
COCTaBNAOLLEN HAY4YHOW KapTWHbI MUpa B NIOTUKe eé CUCTEMHON NPUPOLbl, LLEHHOCTHOrO OTHOLLUEHUS K
Hay4YHOMY 3HaHUIO M MeToAaM MO3HaHWS B Hayke. M3yyeHue XUMWUM MPOUCXOAUT C MpPUBIEYEHUEM
3HaHWI U3 paHee U3yYeHHbIX Y4eOHbIX MpeaMeToB: «OKpyXatowmii mup», «bruonorns. 5-7 Knaccbl» K
«®PU3nKa. 7 Knace».

Mpy M3yYeHUN XUMUM MPOUCXOAUT (HOPMUPOBaHME 3HAHWIA OCHOB XUMMUYECKOW HayKu Kak
06/1aCTU COBPEMEHHOr0 €eCTEeCTBO3HaHMS, MPaKTUYECKOW [esTe/IbHOCTU YenoBeka M Kak OfHOro u3
KOMMOHEHTOB MWPOBOW Ky nbTypbl. 3ajada y4ebHOro npegmeTta COCTOMT B (DOPMUPOBAHWUM CUCTEMBI
XUMUYECKUX 3HAHWA — BaXKHEWLWMX (DAKTOB, MOHSATUIA, 3aKOHOB W TEOPETUYECKMX MOJSIOXKEHUN,
[OCTYMHbIX 0606LLEeHNIA MUPOBO33PEHYECKOrO XapaKTepa, A3blKa HayKu, B MPUOGLLEHMN K HAYUHbIM
MeTOAaM MO3HaHWS MPU U3YYEHUN BELLECTB M XMMWUYECKMX peakuuii, B OPMUPOBAHUM W PasBUTUN
no3HaBaTe/lbHbIX YMEHUIA U UX NPUMEHEHUN B Y4eb6HO-M03HaBaTe/lbHON 1 y4ebHO-UCCNe[0BaTebCKOM
[eATeNIbHOCTN, OCBOEHUM Npasus 6e30MacHoOro 0bpaLLeHns ¢ BeLecTBamMmm B NOBCELHEBHOM YXU3HM.

Mpy M3yyYeHN XMMUM Ha YPOBHE OCHOBHOIO 06LLEr0 06pa3oBaHNs BaXXKHOE 3HaYeHVe nNpruobpenm
Takue Lenn, Kak:

- (bopMUpOBaHWME WHTENNEKTYa/IbHO Pas3BUTOM JIMYHOCTK, TFOTOBOM K Camo0o6pa30BaHuIo,
COTPYAHWYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO pPeLLeHWiA, CNOCOOHOM afanTMpoBaTbCs K ObICTPO
MEHSIIOLLMMCS YC/TIOBUSAM YKU3HMU;

- HanpaB/feHHOCTb O0Oy4YeHWs Ha CUCTeMaTMYeckoe npuoblieHMe  obydvarolmxcs K
CaMOCTOATENIbHOW MO3HaBaTe/lbHOW  [eATeNIbHOCTM, Hay4HbIM MeToAaM MOo3HaHWs, (hopMUPYHOLLUM
MOTUBALMIO U pa3BUTUE CIOCOOHOCTEN K XUMUN;

- obecrneyeHne yCnoBWiA,  CMOCOGCTBYHOLUMX  MPUOOPETEHMIO  0Oy4YaroLLMMUCS  OnbliTa
pasHOO6pa3HOM  AeATeNbHOCTW, MO3HaHWMS W CaMOMO3HaHUS, KJ/IHOYEBLIX HaBbIKOB  (K/HOYEBbLIX
KOMMETEHLMI), UMEIOLLMX YHNBEPCA/IbHOE 3HaUYeHMe AN Pa3INYHbIX BULOB AeATeNbHOCTY;

- (hopmumpoBaHMe 06Lel (hYHKLUMOHaIbHOW U eCTECTBEHHO-HAYYHOW rPaMOTHOCTU, B TOM YuChe
YMEHUA OOBACHATL W OLEHMBATb SABMEHUS OKPY>KAtOLEro Mupa, WCMoSb3ys 3HaHWA W OnMbIT,
MOJTyYeHHble MPY U3YHEHUN XUMWUW, NPUMEHSATb UX NPU pelleHnn Npobsiem B NOBCEAHEBHOW XMU3HW 1
TPYLOBOW [eATeNIbHOCTH;

- (hopmupoBaHMe Yy O00y4atOLMUXCA TYMaHUCTUYECKUX OTHOLLEHWIA, MOHWMAHWUS LEeHHOCTU
XUMUYECKUX 3HAHUIA [ BbIPabOTKM 3KOMOMMYECKU Lien1ecoobpasHoro noBefeHns B ObITy U TPyA0BOM
[eAaTeIbHOCTU B LieNsiX COXPaHeHMsi CBOEro 340p0BbS U OKPYXKatoLLen NPpUPOAHOIA cpefpl;

- pas3BuUTUE MOTMBaUUM K O0BYy4YeHWHO, CMOCOGHOCTE K CaMOKOHTPO/IKO M CaMOBOCMUTAHWUIO Ha
OCHOBE YCBOEHUS 06LLeYe/I0OBEYECKMX LIEHHOCTE, FOTOBHOCTM K OCO3HaHHOMY BblOOpY Mpoduns u
HanpaBfeHHOCTMN Ja/ibHelLwero oby4eHus.

O6Lee 4MCMO 4acoB, OTBEAEHHbLIX [NA M3YYEHUS XUMWUM Ha YPOBHE OCHOBHOMO OO6LLEro
o6pasoBaHusi, cocTaBnsieT 136 yacoB: B 8 Knacce - 68 yacoB (2 yaca B Heflento), B 9 Knacce - 68 4acos
(2 yaca B Hepgento).



COJAEPKAHUE OBYUYEHUSA
8 KUIACC

IlepBoHAYANIbHBIE XHMHUYECKHE MTOHSATHSA

IIpenmer xumuu. Ponp XuMUU B KU3HU 4eJIOBEKa. XHUMHsS B CUCTeMe HayK. Tena U BelecTsa.
dusnyeckue CBONCTBA BEIECTB. ArperaTHoe COCTOsiHHE BellecTB. IloHsATHE O MeTonax MO3HaHUS B
xumud. HYucrble BemecTBa 1 cMecH. CriocoObl pa3eneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JIeMeHTbl. CUMBOJIBI XUMUYECKUX 3JieMeHTOB. [IpocTeie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaJeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHas atroMHas macca. OTHocuTenbHAas MOJEKyJsipHas macca. MaccoBas
JOJIs1 XMMUYECKOT0 3JIEMEHTA B COEIMHEHUU.

Komnuectso Bemectsa. Mosb. MonsspHas Macca. B3auMoOCBsi3p KONMYECTBA, MAacChbl U 4YHCHA
CTPYKTYPHBIX €IHHHUII BelIecTBa. Pac4&Thl Mo (OpMyIaM XUMHUYECKUX COSIMHEHHIH.

Dusznueckue U XUMUYECKUE SIBJICHUA. XMMUYECKash Peakuusi U €€ MPU3HAKU. 3aKOH COXPaHCHUs
Macchl BelecTB. XuMmudeckne ypaBHeHus. Kraccudukanuss XUMUYECKHX peaknuii (COeOUHEHMS,
Pa3JIOKEeHMs, 3aMeIeHus, OOMEeHa).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XMMHYECKOH MOCYI0H, MpaBujamMu padoTsl B JaOOpaTopun U mpuéMamu oOpaieHus
¢ nabopatopHbIM O00OpyIOBaHMEM, HW3YUYE€HHWE M ONucaHue (U3NIECKHX CBOHCTB 00pasLoB
HEOPTaHUYECKUX BellecTB, HabmroneHue ¢usnueckux (TUIABJICHHE BOCKA, TasHUE JIbAa, PacTHpPaHUE
caxapa B CTYIKe, KHIIEHUE U KOHJACHCAIUSI BOABI) M XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE MEIHON
NPOBOJIOKH, B3aUMOJEHCTBHE MeNla C KHUCJIOTOH) SIBJICHWH, HaONIONEHHEe W OIUCaHWEe NPU3HAKOB
MPOTEKAHUSI XUMHUECKUX PEaKIi (pa3oKeHne caxapa, B3aNMOAEHCTBIE CEPHON KUCIOTHI C XJIOPHIOM
Oapusi, pasznoxkenue ruapokcuna meau (1) mpu HarpeBaHUHM, B3aUMOJEHCTBHUE KeJle3a ¢ PACTBOPOM COJH
menu (1I), n3yuenue cnocoOOB pa3neseHns: CMeceil: ¢ IOMOIIBI0 MarHuTa, GUIBTPOBAHHE, BBITAPHBAHNUE,
OUCTWUISLMS, XpoMaTtorpadusi, MPOBENEHUE OUYHUCTKH ITOBAPEHHOH CONHM, HAOJIONEHUE W ONHCaHUe
pEe3yJbTaTOB IPOBENEHUS OMbITA, WJUIIOCTPUPYIOLIEr0 3aKOH COXPAHEHMsI MAacChl, CO3/aHHMe Mojesel
MOJIEKYJI (IIaPOCTEPIKHEBBIX ).

BaxkHeiimue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Boszayx — cmeck razoB. Coctas Boznyxa. Kucnopon — afeMeHT u mpocToe BewecTso. Haxoxknenne
KHCJIOpOZia B MpHpose, pu3nueckre u XUMUIecKne cBoicTBa (peakiun roperns). Oxcunpl. [Ipumenenue
kuciopona. CrocoObl monydeHus Kuciopona B JadopaTopuM M MPOMBIIUIEHHOCTH. Kpyrosopor
kuciopona B npupone. O30H — amoTponHast MOJU(pHUKALHS KHCIOPOAa.

TemnoBoit  3pdexr XUMHUECKOH  peaklH, TEePMOXUMHYECKHE YpaBHEHHUs, OK30- U
SHAOTEPMHUUECKHE peakiuu. TomnuBo: yroib U MeTaH. 3arpsA3HeHHe BO3AyXa, YCUJIEHHE MapHUKOBOIO
s dexra, paspyiieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxneHne Bojgopona B mpupoze, Gpusuueckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI moy4eHus. Kucnors! u comm.

MossipHbIit 00bEM ra30B. Pac4éThl MO XMMHYECKUM YPABHEHUSIM.

®dusnyeckue cBoicTBa BOAbL Bona kak pactsoputenb. PactBopel. HackllieHHbIE 1 HEHACBILEHHBIE
pacTBOpbl. PacTBOpUMOCTh BelIECTB B BoAe. MaccoBash O0Jisl BELIECTBA B pPacTBOpe. XUMHUUYECKUE
cBoiictBa BoApl. OcHoBaHusA. Ponp pacTBOpOB B mpupose U B KU3HU 4denoeka. Kpyrosopor Boabl B
npupoze. 3arps3HeHue NpUpoaAHbIX BoA. OXpaHa U OYMCTKa NPUPOAHBIX BO.

Knaccupukaums  Heopranmdeckux — coemuHennid.  Oxcummel.  Krnaccudukamust — OKCHAOB:
coneoOpasyromue (OCHOBHBIE, KHCIOTHbIE, aMm(poTepHbIe) u HecojeoOpasyromue. HomeHknarypa
okcuoB. Pusnueckue U XuMuueckue coiicrsa okcuaos. Ilonydyenne okcuaos.

OcnoBanust. Knaccuukauus ocHOBaHMIN: IIENOYN M HEPACTBOPUMBIE OCHOBaHUs. HomeHkmaTypa
OCHOBaHMI. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHue ocHOBaHUI.

Kucnorer. Knaccudukanus xucnor. Homenknarypa kucnor. @usndeckue 1 XUMHUECKHE CBOWCTBA
kucnot. Psg akrusnoctu metaiioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknarypa coseil. @uznueckue 1 XUMHUECKHe CBOMCTBA coJieil. [lomydyenue comneit.

I'enetnueckas cBsA3b MEXKAY KJIacCaMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuii IKCnepuUMeHm:



Ka4eCTBEHHOE OINpEAeJICHUE CONEpKaHMsl KHCJIOpOJa B BO3/AyXe, IMOJNy4YeHHE, COOUpaHUe,
pacrio3HaBaHUE W U3yUYEHHE CBOHCTB KHCJIOPOAA, HAOMIOAEHNE B3aUMOACHCTBUS BEIECTB C KHCIOPOAOM
U YCIIOBHSI BO3HUKHOBEHHUS U MPEKpaIIeHus] ropeHus (moxapa), 0O3HaKOMJIEHHe ¢ 00pas3aMi OKCUIOB U
OMHCaHNE WX CBOWCTB, IOJIydeHHe, COOMpaHWe, pacIO3HABaHHE M H3yUY€HHE CBOHCTB BOAOPOAA
(ropenue), B3aumopeiicTBue Bojgopona ¢ okcumom Mmeau  (II)  (BO3MOKHO — HMCMOJIB30OBaHHE
BUICOMATEPHAJIOB), HAOMIOIeHHEe O0OPA3IOB BEIIECTB KOJUYECTBOM | MOJIb, UCCIeNOBaHNE OCOOCHHOCTEH
pPacTBOpPEHMsI BELIECTB C Pa3jMYHON PacTBOPUMOCTBIO, NMPUIOTOBJIEHHE PACTBOPOB C OINpPEAeNEHHOU
MacCOBOM JIOJIe paCTBOPEHHOTO BEIIECTBA, B3AMMOAEHCTBUE BOIbI C METANIAaMH (HATPHUEM U KaJIbLIEM)
(BO3MOXKHO HCITOJIb30BAHME BHUAECOMATEPHAIIOB), HMCCIENOBAHHE OOpPa3OB HEOPTAHUYECKHX BEINECTB
Pa3IUYHBIX KJIACCOB, HAOJIOIEHNE M3MEHEHHUS! OKPACKH MHAWKATOPOB B PACTBOPAX KUCIOT W INEIOYEH,
u3yueHne Blaumopeiicteus okcuma Meau (II) ¢ pacTBOpOM CepHOH KHCIOTBI, KHUCIOT C METalJIaMH,
peaxkuuil HelTpanusanuy, NoJy4eHne HepacTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO MeTajula APyTUM
U3 pacTBOpa COJIM, PeLIeHHe SKCIIEPUMEHTANIbHbIX 3a/1a4 Mo TeMe «BaxHellIne Kiacchl HEOPraHUYeCKUX
COEIMHEHUINY.

Ilepuoanuecknn 3axkoH u Ilepmoamueckass cucrema xumudeckux »3jementos /I H.
MenpeneeBa. CrtpoeHne aToMoB. XuMH4YecKass CBs3b. (OKHCIHUTEIBLHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepBrle MOMBITKH KiIAaCCHPUKAIMU XUMHUYECKUX 3JIeMEeHTOB. lIOHsATHE O Tpymmax CXOAHBIX
3JeMEHTOB (ILIEJOYHBbIE W INEJIOYHO3EMENbHbIE METaJUIbl, TaJOr€Hbl, MHEPTHBbIE Ta3bl). DJIEMEHTH,
KOTOpbIe 00pa3yoT aMpOTEPHBIE OKCHIIBI U THUAPOKCHIBI.

Ilepuognueckuii 3axoH. Ilepuonuueckas cucrema xumuudeckux saemeHToB [ M. Mennpeneesa.
Koporkonepuonnas u mmmuHHOnepuoaHas Gopmsl [leproanueckoil CHCTEMBbI XHMUYECKHX 3JIEeMEHTOB /1.
H. Menpeneesa. llepuoast u rpynnel. @PU3n4ecKuil CMBICI NOPSIAKOBOrO HOMEpa, HOMEPOB NEepUoAa U
IpYMIbI 3JIEMEHTA.

Ctpoenue aromoB. CoctraB aToMHbIX siiep. M3orombl. OnexTpoHbl. CTpoeHHE 3JI€KTPOHHBIX
obonouek aromoB mepBbiXx 20 xumudecknx 3jemeHToB llepmonuueckoii cuctembl [, 1. Menneneesa.
XapakTepucTuka XHUMHUYECKOro SJIEMEHTa No ero nojoxkeHuro B Ilepmoamdeckon cucreme JI. H.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs] paJuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIJINYeCKUX U
HEMETAJUIMUECKUX CBOMCTB IO IPpyIIam U Nepruojam.

3HaueHue Ilepuoanueckoro 3akoHa u llepuoanueckoil CUCTEMbl XUMHUYECKHMX 3JIEMEHTOB ISl
pazButus Hayku U npaktuku. [{. 1. MenaeneeB — yu€HbIN U MpaskIaHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (MOJsIpHAsh W HETIONSIPHASI) CBS3b. DJEKTPOOTPHLATEIBHOCTD
XUMHUYECKHX 3J1eMeHTOB. MOHHas CBs3b.

Crenenp oxucieHus.. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. llpomecchl okucieHus u
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3y4yeHne OOpas3LoB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJEHCTBHE TMAPOKCHIA LIUHKA C
pacTBOpaMH KHCJIOT U LIejouel, MPOBEAEHHE OMBbITOB, WUIIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLHi (TOpeHne, PeaKINy Pa3IoKEeHHs, COSTUHEHHS).

Mesrcnpeomemmunie céssu

Peanusanus MeXNpPEOMETHBIX CBSI3€H NMPU U3YYEHUU XUMHUHU B 8 KJIACCE OCYLUECTBIISIETCS 4epe3
UCTIOJIB30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK U MOHITHH, SIBJISIOIIUXCS CHCTEMHBIMU
11l OTAENbHBIX NPEAMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mme ecTecTBEHHO--HAyUHbIC MOHATHS. HAYYHBIM (DAaKkT, THIOTE3a, TEOPHs, 3aKOH, aHAJM3,
CHHTE3, KiaccH(puKanms, MEepUONUYHOCTb, HAOMIOACHHE, SKCIEPHUMEHT, MOJENUPOBaHHE, HW3MEPEHHUE,
MO/I€Ib, SIBJIEHUE.

®dusnka: MaTepusl, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIUA, U30TOIbI, PaJll0aKTHBHOCTD,
MOJIEKYJIa, BJIEKTPHUUECKUI 3apsii, BELIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHE BEINEeCTBa, a3,
¢du3nvecKkne BEINIHHBI, €IMHULIBI U3MEPEHHs], KOCMOC, TITaHeThl, 3B&311b1, CoHIIE.

Buonorusi: porocunTes, nbixanue, duocdepa.

Ieorpadust: armocdepa, rugpocdepa, MUHEpANbl, TOPHBIE MOPOABI, TOJE3HbIE HCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KUIACC

BemecTBo 1 XUMHYeCKasi peaKiusi

Ilepuoguueckuii 3axoH. Ilepuonuueckas cucrema xumuudeckux saemeHToB . M. Mennpeneesa.
CtpoeHue atoMoB. 3aKOHOMEPHOCTHM B M3MEHEHHMM CBOICTB XUMHUYECKHUX D3JIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kajus, KajblUsl M HX COEJUHEHUN B COOTBETCTBUU C IIOJIO)KEHUEM 3JIEMEHTOB B
Ilepuoan4deckoit cucTemMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJAbI XUMHUECKON CBs3U. THIBI KPUCTAJUINYECKUX PELIETOK, 3aBUCUMOCTb
CBOJCTB BEILECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBSI3H.

Knaccupukaumus 1 HOMEHKJIATypa HEOPraHWYECKHX BELIECTB. XHMUYECKHE CBOHCTBA BEIIECTB,
OTHOCSIIUXCSL K  PasiMuYHbIM  KJIacCaM HEOpPraHMYeCKUX COEIUHEHHUHN, TeHeTU4YecKas CBs3b
HEOpPraHUYEeCKUX BEILECTB.

Knaccupukanus XUMHUECKHUX peakUuil MO pa3juyHbIM MpH3HAaKaM (10 YHUCIy U COCTaBy
YUYACTBYIOLIMX B PEAKIHMH BEILIECTB, MO TETUIOBOMY 3((eKTy, MO H3MEHEHHUIO CTEleHEeH OKHUCICHUs
XUMHYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO KaTalnu3aTopa) JK30- U IHAOTEPMHUYECKHE
peaxkLuy, TEePMOXUMUYECKUE YPABHEHMUSI.

[Tonsitme o ckopocTd XuMu4eckol peakumuu. lloHsatue o0 oOpaTumMbIx U HEOOpPATHMBIX
XUMHUYeCKUX peakuusax. IIoHATHE O TNOMOTreHHBIX M TIeTepOreHHbIX peakuusx. [loHsTne o karanuse.
ITonsTne 0 XUMHU4YECKOM paBHOBecHH. PakKTOpbl, BIMSIOLIME Ha CKOPOCTb XUMMUYECKOH peakiuu u
MOJIO’KEHNE XMMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIHMM,  JJEKTPOHHBIH  OajaHC  OKHCIHUTEIBHO-
BOCCTAHOBUTENbHON peakunu. CocTaBieHNe ypaBHEHUN OKUCIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKLIUHN C
UCTIOJIB30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 31€KTPONUTHUECKON JUCCOLMALIMU. DJIEKTPOIUTHI U HE3NEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M AuccOLMaly BELIECTB C Pa3jJUYHbIMU BHUAAMH XUMHUYeCKOH cBsi3u. CTeneHb AUCCOLMALUU.
CunbHble U crnadble HJIEKTPOIUTBHL

Peakunn woHHOro oOMeHa. YCJIOBUS TNPOTEKAaHUs] pEaKIHii HOHHOrO OOMEHa, TIIOJNHbIE |
COKpalléHHble HOHHbIE YypaBHeHHs peakuuil. CBolicTBa KHCIOT, OCHOBaHHUNH U coJiel B CBeTe
MpeaCTaBIeHU 00 SJEKTPOTUTHUYECKON auccoruanvu. KauecTBeHHbIe peakuu Ha HOHBL [loHsTHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSIMU KPUCTAJIMUECKUX PELIETOK HEOPTraHWYEeCKUX BELIECTB — METAJIOB U
HeMeTayioB (rpadura M anMasa), CIOXKHBIX BELIECTB (XJOpHIA HATPHs), MCCIECIOBAHUE 3aBUCHMOCTH
CKOPOCTHM  XUMHYECKOW peakIud OT BO3ACHUCTBHS  Pa3NUYHbIX  (PAKTOPOB,  HCCIEAOBAHHUE
3JIEKTPONPOBOAHOCTH PACTBOPOB BEINECTB, MPOLECCa OUCCOLMALMM KUCIOT, INEJOYed U Cosel
(BO3MOXKHO HCIIOJIb30BAaHME BUACO MATEPUAJIOB), MPOBENCHHE OMBITOB, WILIFOCTPUPYIOIINUX MPH3HAKH
MPOTEKaHUsl peakuuii MOHHOTO oOMeHa (oOpa3oBaHHE OCalKa, BBIISICHHE Ta3a, OOpa3OBaHHE BOIbI),
OTBITOB, HWJUTFOCTPUPYIOLINX MPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PeaKIUi (TOpeHHe, peakuuu
Pa3JIOKEHUs], COENMHEHHsI), PACIO3HABAHME HEOPraHWYECKHX BEIIECTB C IOMOIIBI0 Ka4eCTBEHHBIX
peaxLuil Ha HOHBI, pelIeHHe SKCIIEPUMEHTAIBHBIX 3a7au.

Hemertannbl u MX coequHeHUA

OOmast xapakrepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHST aTOMOB, XapaKTEPHBIE CTENEHH
okucnerns. CtpoeHne u pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — IAJIOT€HOB. XMMUYECKHE CBOWCTBA
Ha puMepe xJopa (B3auMOAEHCTBHE C METAIJIAMH, HEMETaJJIaMH, Iejo4aMu). Xiaoposogopon. ComnsiHas
KHUCJIOTa, XHMMHYEeCKHe CBOICTBa, IOJyuyeHue, npuMeHeHue. JlelicTBHe XJiopa M XJIOPOBOAOPOAAa Ha
OpraHM3M uejoBeka. BakHelilne XJI0puabl U UX HaXOKIEHHUE B IPUPOJE.

OO0mast xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CtpoeHne u (U3MYECKHe CBONCTBAa NMPOCTBIX BELIECTB — KHCIOPOAAa M CEPBL
AmoTpornHeie  MoaU(UKAIMKM KHCIOpONAa W Cepbl. XHUMHUYeCKue cBoiictBa cepbl. CepoBomopor,
cTpoeHue, ¢usndeckne W XUMHUYeckne CBOHCTBA. OKCHIBI Cepbl KaK MPEIACTABUTENM KHCIOTHBIX
okcunoB. CepHass KHCIOTa, (PU3MUYECKHE U XMMHUYECKHE CBOWCTBa (OOIIME Kak MPEeNCTaBHTENs Kjacca
KHACJIOT W crenuduueckue). XUMHUYECKUE PEakLUH, Jie)Kallue B OCHOBE INPOMBIIUIEHHOrO Crocoba
MOJly4eHUs1 cepHON Kuchotel. [lpumeHenue cepHoit kucnotel. ConM CEPHON KHUCJOTHI, KaueCTBEHHAs
peakiusi Ha cynbhar-uoH. HaxoskaeHue cepbl U €€ COeqUHEHUH B mpupoae. XUMHYECKOe 3arps3HeHHe



OKpY»KaloLIeld Cpeapl COSNMHEHUSIMH Cepbl (KHUCJIOTHBIE TOXIH, 3arpsi3HEHHE BO3AyXa U BOIOEMOB),
CHOCOOBI €ro MPenoTBPAIICHUS.

OOwias xapakTepucTHKa 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS] aTOMOB, XapaKTEPHbIE
CTEMEHU OKHUCIEeHUs. A30T, pacmpocTpaHeHHe B mpupoae, (pusuyeckue U XHUMHYECKHE CBOWCTBA.
Kpyrosopor asora B mpupome. AMMmuak, ero (Qpu3M4Yeckne W XHMHYECKHE CBOICTBA, MOJYyYEHHUE M
npumenerune. Coau aMMOHHMsI, X (QHU3HYECKHe U XUMUYECKHEe CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakiysi Ha MOHBI aMMOHHsI. A30THasi KHCJIOTa, €€ MoJy4yeHue, (pU3NUecKre M XMMUYECKHE CBOWCTBA
(oOmme kak MpEeACTaBUTENsT Kjlacca KHUCIOT W crenududeckue). Vcnonb30BaHUE HUTPATOB W COJICH
AMMOHHUSI B KAQueCTBe MHUHEpaTbHbIX yaoOpeHuil. XuUMHUUECKOe 3arpsi3HEHHE OKpYy’Karolled Ccpembl
COENMHEHUSIMH a30Ta (KHUCJOTHbIE OXAHW, 3arpsisHEHHEe BO3[yXa, MO4YBbl U BOAOEMOB). Docdop,
amnorponHble Moaudukauuu Gochopa, pusmueckne u xummdeckue cpoiictea. Oxcun docdopa (V) u
docdopHast kuciora, GpuUNUecKue W XUMHUYECKHE CBOHCTBa, monydeHue. HMcmonb3oBanue (ocdaToB B
KaueCTBEe MUHEPAIbHBIX YIOOPEHUI.

OOwias xapakTepuctuka 3jaeMeHToB [VA-rpymnbl. OCOOEHHOCTH CTPOEHUS] aTOMOB, XapaKTepHbIE
CTENEeHU OKUCIICHUs. YTJIepOs, alJIOTPONHbIE MOAM(UKALINK, PacpOCTpaHeHHe B MpHUpoae, HU3nUecKie
U xuMmHu4eckue cBoiictBa. Ancopbuwms. Kpyrosopor yriepoma B mpupoze. Okcuibl yriepona, HX
(pu3nueckre U XUMHYECKUE CBOWCTBA, NEHCTBHE HA JKMUBBIC OPraHH3MBbI, MOJyYeHHUE U MPUMEHEHHE.
JkoJjoruyueckre npodieMsl, CBs3aHHbIe ¢ OkcuaoM yriepona (IV), rumoresa riaobambHOrO MOTEIUIEHUsS
KJIMMAaTa, NapHUKOBBINA 3P deKT. YTonpHas KUCI0Ta U €€ COJH, X (PU3MYeCKue U XMMHUYECKHe CBOMCTBA,
nojyueHue U npumenenue. KauectBeHHas peakuusi Ha kapOoHaT-uOHBI. Hcrnonb3oBaHue KapOOHATOB B
ObITY, MEHMLIMHE, POMBILIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

IlepBoHavabHbIE MOHATHS 00 OPraHMYECKHX BEINECTBAX KaK O COENMHEHHUSX yriepozaa (MeTaH,
9TaH, STUJIEH, alleTHIICH, 3TAHOJ, TJIMLEPHH, YKCYyCHas KHCI0Ta). [IpupoaHbie HCTOYHHUKH YTIIEBOAOPOIOB
(yromb, mpupomsblii ra3, He(dTb), NPOAYKTBl UX nepepadoTku (OeH3WH), UX poib B OBITY H
npombiiieHHOCTH. [ToHATHE O OHOJOTMYECKH BasKHBIX BELIECTBAX: KHPaX, OeNKax, yriieBoAax — U MX
pOJIK B JKH3HM YeJOBeka. MaTepHaibHOEe €ANHCTBO OPTaHUUECKUX M HEOPTaHUUECKUX COSIUHEHHIA.

KpemHuuii, ero ¢usuyeckue M XUMHYECKHE CBOWCTBA, MojydeHHe W mnpumMeHeHue. CoenuHEeHus
kpemHus1 B mpupone. OOmue mnpencrasieHusi o0 oxcuae kpemuus (IV) m kpeMHHEBOH Kuciore.
CunukaThl, UX UCMONb30BaHHE B OBITY, B MPOMBILLICHHOCTH. BaskHellne CTpOUTEeNbHbIE MaTePUabL:
KepaMHuKa, CTeKJO, LeMeHT, OeToH, kene300eToH. I[IpoOiembl 0e30MacHOrO  HCIMOJIb30BAHUS
CTPOUTEbHBIX MATEPHAJIOB B MIOBCEIHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHue OOpa3sLOB HEOPraHWYECKUX BELIeCTB, CBOHCTB COJISIHOW KHCJOTBI, MPOBEACHUE
KAQUeCTBEHHBIX peaKUHil Ha XJIOPUA-HOHbI M HAOJIIOACHHEe NPU3HAKOB HX MPOTEKAHHS, OIbBITHI,
oTpaxaromue (Qu3nYeckne W XHMHUYECKHE CBOWCTBAa TajJOr€HOB W HMX COEOMHEHHH (BO3MOXKHO
UCTIONB30BAHUE  BHIEOMATEPUANIOB), O3HAKOMJIEHHE ¢ ofpasumamMu  XJIOpUAOB  (TaJIOTEHUIOB),
O3HAaKOMJIEHHE C oOpaslamu cepbl B €€ COCOMHEHUIMHU (BO3MOXKHO HCIOJB30BAHUE BUIEOMATEPUATIOB),
HaOMoeHne npouecca oOyriMBaHHs caxapa MOA JAeHCTBHEM KOHLIEHTPHPOBAHHOH CEPHOH KHCIOTHI,
U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI, MPOBEACHNE KAUYECTBEHHON PeakUy Ha
cynbdaT-uOH M HaOJMIOAEHHe TpHU3HAKA €€ MPOTeKaHUs, O3HAKOMIIeHHE ¢ (DU3NYECKUMH CBOHCTBAMH
a3oTa, pocdopa u X coeArHEHHN (BO3MOKHO HUCIOIB30BAHIE BHICOMATEPHANIOB), 0Opa3liaMu a30THBIX
u ¢ochopHbIx ymoOpeHul, monaydeHune, coOWpaHue, Paclo3HABAHWE W W3YYEHHE CBOHCTB aMMHUAKa,
NPOBEACHHE KAYeCTBEHHBIX peakiuii Ha HOH aMMOHMs U (ocdar-MOH U M3y4YeHHEe MNPU3HAKOB HX
NPOTEKAHUS, B3aMMOACHCTBHE KOHLIEHTPUPOBAHHOW Aa30THOW KHUCIOTBI C Menbto  (BO3MOXKHO
HCIOJIB30BAHUE BUAEOMATEPHAIIOB), U3YYEHHE MOJENEH KPUCTAJUTMUECKHX PEIIETOK anMasa, rpadura,
dysnepeHa, 03HAKOMIICHHE C TIPOLIECCOM aACOPOLIMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
yCTPOICTBOM MPOTHBOrasa, MojiydeHue, coOupaHue, pacro3HaBAHUE M M3YYEHHE CBOWCTB YIJIEKHUCIIOrO
rasa, NMpoOBeeHHE KaYeCTBEHHBIX peakiMii Ha KapOOHAT M CHIIMKAT-MOHbI U M3Y4YE€HHUE MPHU3HAKOB HX
NpOTEKaHHs, O3HAKOMJEHHWE C  MPOAYKLIMEHl  CUJIMKATHOH  MPOMBIIIIEHHOCTH,  pPeLICHHE
HKCIEPUMEHTAJIbHBIX 33724 1o TeMe «BakHelne HeMeTaIbl U UX COSTUHEHHS.

MeTanibl 1 MX COeAUHEHHUS

OOmias xapakTepUCTHKA XUMHYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAHHMHU HUX MOJIOXKEHHUS B
[lepuoanueckoit cucreme xumuueckux sjemMeHToB Jl. M. MenneneeBa u crpoenuss aromoB. CTpoeHue



MeTaJuloB. MeTalunyeckasi CBsI3b M METAJUTMYeCKass KPUCTALUTMYECKash PELIETKa. DJIEKTPOXUMHUUECKUH
psin HampspDkeHMH MeTaiioB. DU3MUECKHE M XHUMHYECKHe CBoOicTBa MerayuioB. OOmue crocoObl
noJjiy4eHus1 MeTayioB. [ToHsITHE O KOPPO3UH METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTBHI UX OT KOPPO3UH.
CmnaBsl (CTanb, YyTyH, JIOPATIOMUHUHN, OpOH3a) U X MPUMEHEHHE B OBITY U MPOMBILIUIEHHOCTH.

IMenounsie mMetamnel. nojokeHue B llepuonnueckoil cucreme xumudeckux sjiemeHToB [l M.
MeHnneneeBa, CTPOGHUE MX aTOMOB, HAXOXKAECHHE B mpupone. Pusndeckne 1 XUMHUYECKHE CBOWCTBA (HA
npumMepe HaTpus U Kanust). OKCUAbl U THAPOKCUABI HATPUS U Kanusl. [[puMeHeHne MIeoYHbIX METaJIOB
U UX COEANHEHUI.

[I{enouHO3€MeNbHBIE METAUIBI MarHuili W KaabLui: nonoxkeHue B Ilepuonudeckon cucreme
xummudeckux 3j1emMeHToB [ 1. MenaeneeBa, CTpoeHHe UX aTOMOB, HaXOXKI€HUE B npupoae. Puzndeckue
U XMMUYECKHE CBOHCTBA MarHusi M KajbLus. Baxuelmme coenuHeHHMs KanbLus (OKCHI, TUAPOKCHI,
con). JKECTKOCTb BOIBI U CIIOCOOBI €€ YCTPaHEHHSI.

AmomuHuit: nonosxxenue B Ilepuonuyeckoii cucreme xumudeckux snemeHTos [[. 1. Menneneesa,
CTPOCHHE aToMa, HaxoxaeHHe B mnpupone. Du3MUecKkMe U XHUMUYECKHE CBOWCTBA AJTFOMHHUSL
AmdoTepHbIe CBOWCTBA OKCHUIA U THAPOKCHIA AJTFOMUHHSL.

Keneso: nonoxkenue B Ilepuonnueckoi cucreme xumuueckux snemeHToB J[. M. MeHnneneesa,
CTPOCHHE aTOMa, HaxOXKAeHWe B mnpupoxe. Pusmueckue M XUMHUYECKHE CBOWMCTBa skene3a. OKCUIBL,
rugpokcunsl u comn xenesa (1) u skenesa (111), mx cocTas, CBOWCTBA U MONyYSHHE.

Xumuueckuii Ikcnepumenm;:

O3HaKOMJIEHHE ¢ o0paslamMu MeTajulOB U CIUIABOB, UX (PU3NYECKUMH CBOMCTBAMH, H3yUCHHE
pe3yJbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJIEHCTBHUS OKCHZA KaJbIMsl M HATPUS C BOMOH (BO3MOXKHO HCIOJB30BAHHE BUICOMATEPUATIOB),
UCCIIEIOBAHNE CBOWCTB JKECTKOHW BOABI, IMpoOLlecca TOPEHHs Keje3a B KHCIOpoae (BO3MOXKHO
UCTIOJIB30BAHUE BHIEOMATEPHANIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMH HAa MOHBI. MArHMWS,
KaJIbIusl, aJFoMuHUs, nuHKa, skenesa (1) u xenesa (11I), menu (II), HaOnroneHe U OMUCaHKE MPOLIECCOB
OKpaIlMBaHUSl IUIAMEHH HMOHAMH HATPWs, Kamusl MW KajbLUusd (BO3MOXKHO  HCIOJIb30BaHHUE
BU/IEOMATEPHAJIOB), UCCIIEAOBaHUE aM(pOTEPHBIX CBOWCTB 'MAPOKCHIA AFOMUHUS U TUAPOKCHIA IMHKA,
pelLIeHne 3KCIePUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeH e MeTauTbl U MX COSUHEHUSD.

XHuMHS M OKpYRam0IIas cpeaa

Bemectsa u MaTepuaisl B IOBCEIHEBHON *KU3HH YeJIOBEKa. be3omacHoe NCoIbp30BaHNE BELIECTB U
XUMHYECKUX peakuuii B ObiTy. IlepBas moMoIs Py XUMHUYECKHUX 0)KOTaX U OTPABIICHHSX.

XUMHUUECKOE 3arps3HEHHE OKpyXKaromeil cpenbl (mpenenbHas OMyCTUMAas KOHLIEHTPALUS
Bemiects, nanee — [1/1IK). Ponb XxuMuu B peieHur 3KOJIOTHIECKUX MPOOIeM.

Xumuueckuii IKCnepuMeHm:

u3yueHne 00pa3oB MaTepHaIoB (CTEKJIO, CIUIABbI METAJUIOB, ITOJIMMEPHBIE MaTEPHAIIbI).

Mesrcnpeomemmnie céssu

Peanusanus MeXNpEOMETHBIX CBsI3€M NMPU M3YYEHUU XUMHUHU B 9 KJlacCe OCYLUECTBIISIETCS 4epe3
UCTIOJIB30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSITUH, SBISIFOIIUXCS CHCTEMHBIMHU
IUIS1 OTAENbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0ume ecTeCTBEHHO-HAYYHbIE TIOHITHS: HAYIHBIN (PAaKT, TUIIOTE3a, 3aKOH, TEOPUs], aHAJIN3, CUHTE3,
KJIaccupuKanus, MepHONUIHOCTb, HAOIIONEHUE, SKCIEPUMEHT, MOACIUPOBAHHME, M3MEPEHHE, MOIEIb,
SIBJIEHHE, TTAPHUKOBBIH 3 EKT, TEXHOJIOTHsI, MATEPUAIBI.

dusmnKa: MaTepusi, aTOM, 3JIEKTPOH, MTPOTOH, HEHTPOH, MOH, HYKJIUA, U30TOMBI, PAAHOAKTHBHOCTD,
MOJIEKYJIa, 3JIEKTPUYECKHH 3apsil, NPOBOAHUKH, TIIOJYIPOBOAHUKH, IUJIEKTPUKH, (HOTOSJIEMEHT,
BEIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHME BEIIeCTBA, Tra3, pacTBOP, pPacTBOPUMOCTD,
KPHUCTAJUINYECKasl PEIIETKa, CIUIaBbl, (PU3MUYECKHE BEIMYUHBI, €OUHHULIBI HU3MEPEHUS, KOCMHYECKOe
MPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COMHIIE.

buonorusa: ¢orocuHTes, npixaHme, Ouochepa, SKOCHUCTEMA, MHHEpajJbHbIE YIOOPEHHS,
MHKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

Ieorpadust: armocdepa, rumpocdepa, MUHEpATbl, TOPHBIE MOPOABI, TOJE3HbIE HCKOMAEMbIE,

TOIUIMBO, BOJHBIE PECYPCHI.



HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMUMHUHU HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yBTAThl OCBOSHHSI IIPOTPAMMbI OCHOBHOT'O 00IIero o0pa3oBaHusl TOCTUTAIOTCS B
xone OOy4ueHHss XMMHU B €OUHCTBE Y4eOHOW M BOCIUTATENBbHOH AEATENbHOCTH B COOTBETCTBHH C
TPaAULIUOHHBIMU  POCCUNCKMMU  COLMOKYJBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
NPUHATBIMU B OOINECTBE NMPAaBHJIAMH U HOPMaMH ITOBEIEHHs 1 CIIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS,
CaMOPA3BUTHUS U COLMATM3ALNH O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYANOIIUXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U pacLUIMpPEHHUE OMbITA AESTENbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY U HAy4yHOMY
HACJIEINIO, TIOHUMAaHHS 3HAYEHUs] XMMUYECKOH HAayKH B JKU3HHU COBPEMEHHOTO OOILIECTBa, CIIOCOOHOCTH
BJAJETh JOCTOBEPHOH MH(POpPMAaLMel O TMNepenoBbIX IOOCTH)KEHUSX U OTKPBITHUSIX MHpPOBOH U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U OOIIECTBa,

2) rpaAaHCKOr0 BOCIIUTAHUS:

MPEICTaBJICHNs O COLMAIbHBIX HOpPMax U MPaBHJIaX MEXKJIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJE3HOH, y4eOHO-HCCIeNOBaTENbCKOH,
TBOPYECKOH M APYTrUX BHUIAX AESTEILHOCTU, TOTOBHOCTU K Pa3sHOOOPA3HOW COBMECTHOH HesITeIbHOCTH
NPU BBINIOJHEHUH Yy4eOHBIX, MO3HABATENBHBIX 3a7ad, BBIMOJHEHUH XHMHUYECKHX HKCIEPUMEHTOB,
CO3MIaHUM y4eOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHMIO U B3aUMOITOMOINU B IMPOLIECCE 3TOM
yueOHON MAeATeNbHOCTH, TOTOBHOCTH OLIGHHWBATh CBOE TOBEACHHE W IMOCTYIKM CBOUX TOBAapHUINEH C
MO3ULIMN HPABCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUIN MOCTYIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33pEHUYECKUE TPENCTABIEHUS] O BEIECTBE M XUMHUYECKONH peakLUH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJIAIOLINE OCHOBY ISl IOHUMAHUS CYILIHOCTH Hay4HOH
KapTUHBI MHUpPA, MPEACTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS NPUPONBIL, B3aMMOCBS3SX
4eJloBeKa ¢ MPUPOJHON cpenoil, O posiu XMMHUH B TO3HAHUH STHUX 3aKOHOMEPHOCTEH],

NO3HABATEJIbHbIE MOTHBBI, HATIPABJICHHBIC HA MOJly4EHHE HOBBIX 3HAHUI MO XUMHH, HEOOXOHMbIe
s OOBsICHEHUsT HaOMIOaeMbIX TIPOLIECCOB W SIBJICHWH, IO3HABaTENbHON, HWH(OPMALIMOHHOH U
YUTATENbCKON KyJNBTYypbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIBHOH paboThl ¢ y4eOHbIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHIUECKUMH CPEICTBAMU MHPOPMALIMOHHBIX TEXHOJIOT U,

uHTEpeC K OOYYEeHHI0 M TIO3HAHUIO, JIOOO03HATEIBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
caMo00pa30BaHMIO, TPOEKTHOH H HCCIENOBATENbCKON NEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAINPaBJIEHHOCTH B YPOBHs 00yUYEHHS B JAbHEHIIIEM;

4) popmupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH >XU3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
310pOBBI 00pa3 JKU3HU, OCO3HAHME TOCIEACTBHHA M HENPHITHE BPEOHBIX NPUBBIYMEK (yrnoTpeOieHus
AJIKOTOJIsI, HAPKOTHKOB, KyPeHUst), HEOOXOIUMOCTH COOIOICHUS TIPAaBHJT O€30MacHOCTH MPHU oOpaleHuu
C XUMHUYECKUMH BELIECTBAMH B OBbITY U peabHOMN JKU3HY,

S) TpyaoBoro BocnuTaHusi:

UHTEpEC K MPAKTUYECKOMY U3YUEHHUIO MPodeccHil 1 Tpyaa pasJudHOro pona, yBaXXEHUE K TPYAY H
pesyJbTaTaM TPYAOBOM AESTENbHOCTH, B TOM YHCJI€ HAa OCHOBE NMPUMEHEHHs MPEAMETHBIX 3HAHUN MO
XUMHH, OCO3HAHHBIA BbIOOP HMHIMBHIYaJbHOH TPAEKTOPUH MPOAOIDKEHHs OOpPa3OBaHHA C YYETOM
JUYHOCTHBIX MHTEPECOB W CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH,
yCIemHol npodecCHOHANBHOW MAEATENbHOCTH U Pa3BUTHS HEOOXONMMBIX YMEHHH, TOTOBHOCTH
alanTHPOBATHCS B IPO(JECCHOHATBHOM cpere;

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH LIeJIeco00pa3Hoe OTHOIIEHUE K MPUPONE KaK MCTOUYHUKY JKU3HH Ha 3eMiie, OCHOBE
€€ CyIIEeCTBOBAHMs, NMOHMMAaHUE LIEHHOCTH 3J0pOBOro M 0e30macHOro o0pasa KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY M TMCUXHYECKOMY 3IO0POBBIO, OCO3HAaHHE LEHHOCTH
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cobmonennst mpaBui 0e30MacHOrO MOBeAeHHs] Nmpu paboTe C BELIECTBAMH, a TaKXkKe B CHUTYaLUsX,
YTPOKAIOLIUX 3I0POBbIO U JKU3HU JIIOJEH;

CHOCOOHOCTH MPHUMEHATh 3HAHMA, TOJydaeMble TNPU H3YYCHUH XUMHH, AJIST PELICHUs 3a/1ad,
CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOAHON CPenoM, [l MOBBILMICHUS YPOBHSI 3KOJOTMYECKOW KYJBTYDBI,
OCO3HaHMs IIOOATBHOTO XapakTepa HSKOJIOTMYECKUX NPoOIeM W TyTed HX pelleHHs MOCPEICTBOM
METOZI0B XHUMHH, SKOJOIHYECKOrO MBILIUIEHUs, YMEHUsl PYKOBOACTBOBAaTbCS WM B IIO3HABATEJBHOI,
KOMMYHUKATUBHON U COLMAJIBHON ITPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MeranmpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYMMble Ui (OPMUPOBAHUS
MHPOBO33PEHHUs] OOIIEHAYYHbIE MOHITHA (3aKOH, TEOPHsl, MPUHLIUI, TUNOTe3a, (PakT, cucreMa, mpouecc,
SKCIIEPUMEHT U JPYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4YeOHBIX NpeaMerax H
MO3BOJISIFOT HA OCHOBE 3HAHWH W3 3TUX NPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEJIOCTHON HAayYHOH
KapTUHE MHpa, U VHHUBEpCAJbHbIE Yy4eOHbIe [nefcTBHs (TIO3HABaTEeNbHbIE, KOMMYHUKATHBHBIE,
peryJsITHBHBIE), KOTOpble oOecneunBarOT (POPMHPOBAHME TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TUTAHUPOBAHMIO U OCYLIECTBICHHIO yUeOHOH e TeIbHOCTH.

ITo3naBaTebHbIE YHHBepPcAJbHBbIE YUueOHbIe el CTBHUSI

ba3oBrble JornyecKkue AeHCTBHSA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILUIEHHUs MPU OCBOEHMM 3HAHUIl. PacKpbIBaTb
CMBICJI XUMHUYECKUX TOHATHH (BBIAEISATh UX XapaKTEePHbIE NMPU3HAKH, YCTAHABJIMBATH B3AMMOCBS3b C
OPYTUMH TIOHSTHUSAMH), HUCIOJNB30BATh TOHATHA A1 OOBACHEHHS OTHENbHBIX (PAKTOB U SIBJICHHI,
BBIOMPATh OCHOBAHUS U KPUTEPUHU IS KIACCU(PUKALIMM XUMUYECKHX BEINECTB M XMMHUYECKUX PEaKLUH,
yCTAHABJIMBATh MPUYNHHO-CJIECACTBEHHBIE CBS3M MEXAY OOBEKTAMH H3YUEHUs, CTPOHUTH JIOTUYECKHE
paccykaenust (MHOYKTUBHBIC, IeAYKTUBHBIC, 10 aHAJIOTHH), IEJIaTh BBIBOIBI U 3aKIFOUEHUS,

yMEHHE TPHUMEHATh B IMpOLECCe TIO3HAHUS TMOHATUS (MPEOMETHbIE W METalpEeIMETHBIC),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOAEIH, UCIIOb3yeMbl€ B XUMHH, IPEOOPa30BbIBATh LIMPOKO MIPUMEHSIEMbIE
B XMMHHU MOJIEJIbHBIE MTPEICTABIEHISI — XUMHUUECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHUecKash GpopMmya u
ypaBHEHHE XUMHUECKOW PEaKIHH — MPU PeIleHHH y4eOHO-TIO3HABATENbHBIX 33/1a4, C yYETOM 3THX
MOJIEJIbHBIX TPEJCTaBJICHUM BBIABIATb M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU H3y4aeMbIX
OOBEKTOB — XHMMHYECKHX BEIIECTB W XHMHUYECKHUX pPEaKIHil, BBIIBISATH OOIINE 3aKOHOMEPHOCTH,
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3H U IPOTUBOPEUHS B U3yUaE€MBbIX IIPOLIECCAX U SIBJICHMSIX.

Ba3oBble nccienopareibckne 1eHCTBUS:

yMEHHE HCIONb30BaTh MOCTaBJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMs, a TaKXKe B
KAa4eCTBE OCHOBBI JJs1 (POPMHPOBAHUS THUIIOTE3bl IO TPOBEPKE NPABHIBHOCTH BbICKa3bIBAEMbIX
CYKJICHH,

npuoOpeTeHne OmbITa 1O IUIAHUPOBAHUIO, OPTaHM3ALMU M TPOBEICHUI0 YUEHHMYECKUX
SKCIIEPUMEHTOB, YMEHHe HaONoaTh 3a XOAOM IMPOLECcCa, CAMOCTOSITENbHO IPOTHO3UPOBATH €ro
pesyibrat, (QopMmynupoBaTh OOOOINEHHST ¥ BBIBOABI IO pe3yJbTaTaM MPOBENEHHOIO  OIIBITA,
HCCIIEIOBAHMSI, COCTABIISATh OTYET O MPOAETAHHON padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOUPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATh HHYOPMALIHIO PA3JIMYHBIX BHIOB U HOPM
NPEACTABJICHUS, MMOJyYaeMyI0 M3 Pa3HbIX MCTOYHHMKOB (HAYYHO-TOIYJISIPHAS JINTEPATypa XUMUYECKOTO
COZep KaHus, CIIPaBOYHbIE MOCOOUs, pecypchl MHTEpHeTa), KPUTUYECKH OLIEHUBATH MPOTUBOPEUUBYIO H
HEIOCTOBEPHYIO NH(POPMAIIHIO,

YMEHHE TPUMEHSATb Pa3JIMYHbIE METOABl M 3alpochl NMPU TIOUCKe W oTOope wmH(popManuu u
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX U BBIMOJIHEHHS Yy4eOHbIX M ITO3HABATENbHBIX 3a/1ad
ONPENeNIEHHOrO0 THMA, MNPHOOpETeHHe OomnbiTa B OOJNACTH  HUCIOJNB30BAaHUS  WH(POPMALMOHHO-
KOMMYHMKATHBHBIX TEXHOJIOTUH, OBJIaJieHUEe KyJbTypOH AaKTHBHOI'O HCIOJBb30BAHUSA Pa3IMUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BBIOMPATh ONTHUMAaJbHYIO (HOpMy IpencTaBieHHs MHGOPMALH U
WUIFOCTPUPOBATh pELIaeMble 3aa4ll HECIOXKHBIMU CXEMaMH{, IuarpaMMamH, APYTUMH (GOopMamu
rpadUKu U UX KOMOUHAIUSIMU,
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YMEHHE UCTIONb30BaTh M aHAIM3UPOBATh B IpoLecce yueOHOH U HCCIeN0BATENbCKON A TEIbHOCTH
UHPOPMALMIO O BIUSHUM TNPOMBIIIJIEHHOCTH, CEJbCKOTO XO3SHCTBA W TPAHCIOPTA HA COCTOSHHUE
OKpY>Karoler NPUPOIHON CPeabl.
KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHS:
YMEHHs 3a/1aBaTh BOMPOCHI (B Xonme nuajora u (WjIM) MTUCKYCCHH) MO CYIIECTBY OOCY:KaaeMoi
TeMbI, (OPMYIMPOBATH CBOU MPENJIOKEHHU OTHOCUTENILHO BBITIOJIHEHUS NMPEIOKEHHON 3a1a4H,
YMEHHUsI TPEACTABJIATH IOJYYECHHBIC PE3yJIbTaThl MMO3HABATEIBHON NESITENPHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTax; AeNlaTh MPE3EHTALMUIO PEe3YJIbTATOB BBHIMOJIHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(mabopatopHOoro ombita, JabOpPaTOpHON pabOThI TO WCCIEAOBAHUIO CBOKMCTB BEIIECTB, Yy4eOHOTO
NPOEKTA);
yMEHUsI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATENbHOH U
HCCIIEIOBATEIbCKON AESATEIBbHOCTH MPHU PELUICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE y4éra OOIINX
UHTEPECOB W COMNIacOBaHMsA MO3ULMA (0OCykaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpIMHAIMA COBMECTHBIX IEHCTBUH, ONpenesNieHue KPUTEPUEB IO OLIEHKE KaueCTBa BBITIOJHEHHOM
paboThI U ApyTHE).
PeryisiTHBHBIE YHHBEPCAJILHbIE YUeOHbIE 1eiiCTBHS:
YMEHHE CaMOCTOSITEJIbHO ONPEAeNATh LEeNU JESTeIbHOCTH, IUIAHHPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U TPU HEOOXOOUMOCTH KOPPEKTHPOBATH CBOKO AESTEIBHOCTh, BBIOMpATh Hamboiee
s¢pexTuBHBIE CrIOCOOBI pelleHrs] yYeOHBIX M MO3HABATEBHBIX 3371a4, CAMOCTOSITENIbHO COCTABJIATD WJIH
KOPPEKTHUPOBAThb MPEAJIOKEHHBIN aJITOPUTM ACUCTBUI NMPHU BBINOIHEHUHN 33JaHUNH C YU4ETOM MONYy4YEHUs
HOBBIX 3HaHMHA OO0 M3ydaeMbIXx OOBEKTaX — BEINEeCTBAX M PEAaKIMAX, OLIEHHWBAThb COOTBETCTBHE
MOJIy4€HHOTO pe3yJIbTaTa 3asBJIEHHOW LEJIM, YMEHHE HCIIOJNb30BaTh M aHAJIM3HPOBATH KOHTEKCTHI,
npeayiaraéMble B YCIOBUH 3a/1aHU.
HNPEJIMETHBIE PE3YJILTATDI
B cocraBe mpeaMeTHbIX pe3yJbTaTOB MO OCBOSHHIO 00S3aTENIbHOTO COAEPIKAaHUS, YCTAHOBICHHOTO
OaHHOU (eaepaapbHON pabouell mporpaMMon, BBIIEISIIOT. OCBOCHHBIE OOYYAOIIMMUCS HAyYHbIC 3HAHMS,
yYMEHHUs U CIOCcOObI IeHCTBUM, crieruduieckue it mpeaMeTHONH 00macTi « XUMUs), BUIbI NEATETBHOCTH
IO TMOJYYEHHIO HOBOI'O 3HAHUS, €r0 WHTEPIPETALUH, MPeoOpPa3OBAHHUI0 U MPUMEHEHHIO B PA3IMYHBIX
y4eOHBIX U HOBBIX CUTYaLIUsIX.
K xoHiy oOyueHust B 8 kjacce npenMeTHble pe3yJbTaThl HA 0a30BOM yPOBHE NOJDKHBI OTPAKATh
c(pOpMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!
® pAaCKpBIBATh CMBIC]I OCHOBHBIX XMMHYECKUX MOHSTHI. aTOM, MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT,
MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OMHOPOIHAS U HEOMHOPOIHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi M MOJICKYJSIpHAs Macca, KOJUYECTBO BEILIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JOJII XMMHYECKOrO 3JIeMEHTa B COCOUHEHHMH, MOJISIPHBIA OOBEM, OKCHI,
KHCJIOTa, OCHOBaHHUE, COJb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHS, XHUMHYECKas
peakims, KiacCU(UKaLMs PeakUUd: Peakuud COEAMHEHUs, PEaKLUH Pa3JIOKEHUs, PEeaKLUuU
3aMELIeHUs], PeaKLIUK OOMEHa, 3K30- M HHAOTEPMHUYECKHE PEAKIIH, TETUIOBOH 3PQeKT peakiuu,
SAPO aTOMA, 3JIEKTPOHHBIN CIIOH aToMa, aTOMHast OpOUTallb, paguyC aTOMa, XMMUYECKast CBSI3b,
NOJISIPHAST U HENOJsIPHAsl KOBAJEHTHAS CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH, PacTBOp,
MaccoBasi OJIs BemecTBa (POLEHTHAs! KOHLEHTPALHsA) B paCTBOPE;

® UIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATUH W MPUMEHSITh 3TH MOHSTHUS
MIPY OMHCAHWU BEIIECTB M UX MPEBPAIICHUH;

® HCMOJB30BAaTh XUMHUECKYIO CHMBOJIMKY IJISI COCTaBJICHHs (POPMyJ BEIIECTB M YPaBHEHUH
XUMUYECKUX PEaKLU;

® ONpenessiTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIIEHb OKHUCICHUS
3JIEMEHTOB B OWHApPHBIX COENMHEHUSX, MPUHAUICKHOCTh BEIIECTB K OINPENeNEHHOMY KIIACCy
coenuHeHW 1o (opMysiaM, BHI XUMHUYECKOW CBsi3W (KOBAJ€HTHAas W WOHHAas) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuomnueckoro 3akoHa [ M. Menpeneesa: IeMOHCTPUPOBATH
MOHUMAaHHE TEPUOAMUECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX HJIEMEHTOB OT MX ITOJIOJKEHHS
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B [lepropnueckoil cHUCTeMe, 3aKOHOB COXPAHEHHsI MacChl BEINECTB, IOCTOSHCTBA COCTABa,
aTOMHO--MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOTazipo;

OMHUCBHIBATh U XapakTepu30BaTh TaOnu4Hyr (Gopmy llepuogmueckoil CHCTEMbl XUMHUYECKHX
3JIEMEHTOB: Pa3JIN4aTh MOHSATHS «rJIaBHas noarpynna (A-rpynma)» U «moOo4Hasi MOArpymma
(b-rpynma)», manele U OONbIIME MEPHOABI, COOTHOCHTb OOO3HAYEHMs, KOTOPBIE UMEIOTCA B
tabmuue «llepuonndeckas cucremMa XuMuU4eckux djieMenToB [[. . MennesneeBa» ¢ YUCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsin sipa, oOruee
YHCJIO 3JIEKTPOHOB U PacpeAeIeHne X 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHUUECKHE BEIIECTBA, XUMUIECKIE PEaKIIIH
(TI0 YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P PeKTY);
XapaKkTepU30BaTh (OMUCHIBAThH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKAs ONMHCAHUE TPUMEPaMH  MOJEKYJSIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIINX
XUMUYECKUX PEaKLUi;

NPOTHO3UPOBATh CBOMCTBA BEINECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHNUS XUMUYECKHX MPEBPALICHNUH B PA3JIMYHBIX YCIOBHSAX,

BBIUUCIISATE OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEINECTB, MAaCCOBYIO IOJIO
XUMHYECKOTO 3JIeMEeHTa 1Mo (opMyJie COCOMHEHHS, MAacCOBYIO JOJIFO BEILIECTBA B PacTBOPE,
MPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOH PEaKLINY;

NPUMEHSITh OCHOBHBIE OMEPAIH MBICIUTEIbHON AEATENbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
obobienne, cCUCTEMATH3ALUIO, KJIACCH(PUKALIMIO, BBISIBJICHHE MPUYUHHO--CJICICTBEHHBIX CBSI3eH
— IJI1 M3YYEHHUS] CBOWCTB BELIECTB M XUMHUYECKHUX PEAKLHH, €CTECTBEHHO-HAyYHBbIE METOIbI
NMO3HAaHUS — HAOMIOJEHWE, W3MEpEeHHe, MOIEIHPOBAHUE, OKCHEPUMEHT (peaNbHbli U
MBICJICHHBI),

CJIEOBATh MPABHUJIAM TOJIb30BAHUS XUMHUYECKON MOCYAOH U 1abopaTOpHBIM 000OpPYIOBaHUEM, A&
TAKXKe MPaBHIaM OOpaIIeHNUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU IO BBITIOJTHEHUIO
JTa00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHUIO M COOMPAHHIO Tra3000pa3HBbIX BEINECTB
(Bomopona M KHCJIOPOAA), MPHUTOTOBJICHUIO PACTBOPOB C ONPENENEHHOH MaccoBOH monei
pPAacTBOPEHHOIO BEINECTBA, IUIAHUPOBATH M TPOBOANTH XHMHUYECKHE 3KCIEPUMEHTHI 110
pACIIO3HABAHMIO PACTBOPOB IIENIOYEH M KUCJIOT C TIOMOLIBK HHOIUKATOPOB (JIAKMYC,
beHondranenH, METUIOPAHXK U APYTHE).

K xoHiy oOyueHust B 9 kjacce npenMeTHbIe pe3yJbTaThl HA 0a30BOM yPOBHE AOJDKHBI OTPAsKATh
c(pOPMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

PacKpbIBAaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHSATUN. XUMUUYECKUHI 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTHOH, AaHWUOH, TNPOCTOE€  BEUIECTBO, CIOXHOE  BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHMs, XUMHYECKas PpeaKkLus, XUMUYECKas CBA3b,
TEIUIOBOH 3 (PpeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, PaCTBOP, SJEKTPOJIUTHI, HEIJIEKTPOJIHTHI,
3JEKTPOJUTHYECKAsT AMCCOLMALINS, PEaKIMH HMOHHOrO OOMEHa, KaTaliu3aTop, XHMHYECKOoe
paBHOBecHe, OOpaTuMble W HeoOpaTHMble pPEAKLHH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKHUCIMTENb, BOCCTAHOBUTENIb, OKHCJIEHHE W BOCCTAHOBJICHHE, aJUIOTPOINMS,
aM(pOTEPHOCTb, XUMHUUECKasl CBSI3b (KOBAJECHTHAs, NOHHAS, METAJUTMYECKAs1), KPUCTAIUTUIECKAsT
pemérka, KOppO3Us METAIOB, CIUIABbl, CKOPOCTb XHUMHYECKOW peakLuH, IPenesbHO
nonyctumas konuentpauus I1IJIK semecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUNH M MPUMEHSTb 3TU MOHATHSA
IIPU ONKMCAHUM BEIECTB U UX MPEBPALICHUN;

UCTIONB30BAaTh XMMHUYECKYI0 CHMBOJIMKY IUIsI COCTaBjieHUs (POPMyJl BEIIECTB M YpaBHEHUH
XUMUYECKUX PEaKLUi;

ONpEeNEeNsaTh BAJIECHTHOCTb U CTENEHb OKHUCJICHHMs XHMHYECKUX DJIEMEHTOB B COCIUHEHMSIX
Pa3INYHOIO COCTaBa, MPHHAJIEKHOCTh BEIECTB K OMNPENENEHHOMY KJIACCy COEAWHEHUN IO
dbopmynaM, BUI XUMHUECKOH CBA3H (KOBAJIEHTHAS, HOHHAS, METAJUTMYECKas) B HEOPTraHUIECKUX
COEAMHEHUSX, 3apsA] MOHA [0 XUMHYECKOH (opMylie, XxapakTep Cpelabl B BOOHBIX pacTBOpax
HEOPTraHUYECKUX COEAMHEHUM, TUI KPUCTAIINYECKON PEeIIETKY KOHKPETHOIO BEIECTBA,
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packpeiBaTh cmbica Ilepuoanueckoro 3axona [l M. MenaeneeBa U NEMOHCTPUPOBATH €ro
NOHMMAHHE. ONHCHIBATL M XapakTepu3oBaTh TaOnnuHyro ¢opmy I[lepropmueckoll CHCTEMBI
XUMHYECKUX 3JIEMEHTOB. Pa3jIMuaTh MOHITHS «TJ1aBHAas noArpynmna (A-rpynma)» u «mobodHas
noarpynmna (b-rpynmna)», mansle u Oosbline MEPUOABI, COOTHOCHUTH OOO3HAUEHHs], KOTOpbIE
UMEIOTCA B MEPHOIMYECKON TabsuIe, ¢ YUCIOBBIMH XapaKTePHCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsiA siipa, oOlIee YHUCiIO 3JIEKTPOHOB U PACIIPEeTICHHE HX
MO SJIEKTPOHHBIM CJIOSIM), OOBSICHATHL OOIIMe 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB
3JIEMEHTOB M WX COCOUHEHUH B Mpenesiax MajblX MEPUOAOB M IJIABHBIX IMOIATPYIII C yYETOM
CTPOEHHS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA, XUMUYECKIE PEaKIIIH
(Mo 4YmMciay W COCTaBy YYAaCTBYIOIIMX B PEaKUUU BEINECTB, MO TEIUIOBOMY 3(deKTy, 1o
U3MEHEHHIO CTETICHEH OKHCIICHUS! XUMHUYECKUX 3JIEMEHTOB),

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIKME W Creruduyeckrne XUMUYECKHE CBOMCTBA MPOCTBIX U
CJIOJKHBIX BEIIECTB, OATBEPIKasi ONMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XMMUYECKHX PEaKIHUA;

COCTABJIATh YPABHEHUS SJIEKTPOIUTHYECKON TUCCOLMALIMH KUCIIOT, IIeJo4Yel U COJNeH, MOJHbIe
U COKpalIéHHbIE ypaBHEHHWs] peakuid HOHHOro oOMeHa, YpaBHEHUs  pPEeaKLuH,
MOATBEPKIAIOIINX CYI[ECTBOBAHNUE T'€HETHUECKOW CBSI3U MEXAY BELIECTBAMH Pa3JIMYHBIX
KJIACCOB,

pacKpbIBaTh  CYIIHOCTb  OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUH  TMOCPEICTBOM
COCTABJICHHsI SJIEKTPOHHOTO OaaHCa 3THX PEaKLui;

IPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHSI, BO3MOKHOCTH MPOTEKAHHS
XUMHYECKUX MPEBPAILEHHUH B PA3JINYHBIX YCIOBUSIX;

BBIUUCIISITD OTHOCHUTENbHYIO MOJIEKYJSIPHYIO M MOJIPHYKO MacChl BEIECTB, MACCOBYIO JOJIO
XUMHYECKOTO 3JIeMEeHTa 1o (opMyJie COCOMHEHHS, MAacCOBYIO IOJIIO BEILIECTBA B PAacTBOPE,
MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHUUECKOH PEaKLINY;

co0moaTh MpaBwiia MOJIb30BAHUS XMMHUYECKOH TOCYAOH U JabopaTopHbIM 000pyIOBaHHEM, a
TaKXKe MpaBmiia OOpaIeHnst ¢ BeIECTBAMU B COOTBETCTBHU C MHCTPYKLMAMH IO BBITIOJHEHUIO
7Ta00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUIO M COOMPAHHMIO ra3000pa3HbIX BEINECTB
(aMMuaka 1 yIiIeKucioro rasa);

NPOBOOUTH PEAKIHMH, TOATBEPKOAIOIINE KAUYeCTBEHHBI COCTAaB pAa3JUYHBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCHUI-UOHBI, KATHOHBI AaMMOHHSI W HOHBl HM3YYE€HHBIX METaJUIOB,
NPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTAaHMYECKHX BEILECTB,

NPUMEHSITh OCHOBHBIE OMEPAIH MBICIUTEIbHON AEATENbHOCTH — aHAJIN3 U CHHTE3, CPABHEHHUE,
00o01meHne, CHCTEMAaTU3aLUI0, BBISIBJICHHE MPHYMHHO-CIIEICTBEHHBIX CBSI3€H — AT M3Y4EHUs
CBOWCTB BEINECTB M XHUMHYECKUX pPEaKLUUH, €CTECTBEHHO-HAy4YHbIE METONAbl IO3HAHHUS —
HaOJIOIeHUE, U3MEPEHUE, MOZIETUPOBAHHUE, SKCIIEPUMEHT (peasbHbIN U MBICJICHHBIH ).
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TEMATNYECKOE NMIAHNPOBAHWE
8 KJTACC

No
n/n

Pasgen 1. lNepBoHa4vasbHble XUMNYECKNE MOHATUSA

11

12

HavmeHoBaHMe pasfenos u

TEeM NporpamMmebil

XuMnsg — BaxKHasa 06/1acTb

€CTEeCTBO3HaHNA U

n paKTI/ILIECKOI‘/’I LeATEeNIbHOCTU

YeoBeKa

BeLlecTBa 1 XMMU4yeCcKune
peakuunn

WToro no pasgeny

KonunyecTtBo yacoB

Bcero

15

20

KOHTpO/bHbIe
paboThbl

Pasgen 2. BaxkHelilwne npeicTaBUTeNIN HEOPraHMYeCKMX BELLECTB

21

2.2

2.3

24

Bo3agyx. Kucnopog. NoHatme

06 oKcmpax

Bogopoa. MNoHATHe 0 KucnoTax

M COJIAX

Bopa. PacTtBopbl. MoHATME 06

OCHOBaHUAX
OCHOBHble Knacchl

HeopraHN4yeckmnx COE,EI,I/IHEHI/II\/’I

WToro no pasgeny

6

n

30

MpakTnyeckune
paboThbl

ONeKTPOHHbIE (LN POBLbIE)
obpasoBaTe/ibHble pecypcbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41837c

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

Bubnunoteka LIOK

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

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41837c

Bubnunoteka LIOK

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

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

Pasgen 3. MNMepunognyecknin 3akKoH u MNMepurognyeckasa cuctema xmmumuecknx anemeHToB . . MeHaeneesa. CTpOeHMe aTOMOB.
Xumnyeckas cBssb. OKUC/INTEIbHO-BOCCTAHOBUTE/IbHbIE peakLuumn

14


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

MepnoanyecKnii 3aKoH 1

Mepvoamnyeckasn cuctema

XUMUYeckux anemeHTos . W.

MeHpeneesa. CTpoeHue aTtoma

XMmnyeckasa CcBs3b.

3.2 OkucnutenbHo-
BOCCTaHOBUTE/bHbIE peakunu

31

WToro no pasgeny

Pe3epBHoOe Bpems

OBLEE KOJTIMYECTBO YACOB I10
NMPOIrPAMME

68

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJZTACC

Ne n/n

Paspgen 1.

11

12

13

HanmeHoBaHMWe pa3gesnioB N Tem
nporpaMmmeil

BeLLI,eCTBO N XMMnN4eckKune peakunm
MMoBTOpeHWE 1 yry6eHne 3HaHWI
OCHOBHbIX pas3fenioB Kypca 8 Knacca
OCHOBHble 3aKOHOMEPHOCTUN XMMUYECKUX
peakuuii

ANeKTPONMTUYECKaa AuccoLmaums.
XMMUYECKMe peakunn B pacTBopax

WToro no pasgeny

Paspnen 2.

21

2.2

2.3

2.4

HemeTansnbl U NX coeguHeHNs

O6Las xapaKTepUCTUKa XUMUYECKMX
anemeHTOB YT1A-rpynnbl. ["anoreHsbl

O6Lan XxapaKTepuCTNKa XMMUYECKMX
anemeHToB Y1A-rpynnbl. Cepa v eé
COefiMHeHnA

O6Lan xapaKTepucTUKa XMMUYECKMX
anemeHTOB YA-rpynnbl. A30T, (hocthop n nx
COefiMHeHns

O6Las xapaKTepUCTUKa XUMUYECKMX

anemeHToB IVA-rpynnbl. Yrnepos v
KPEMHUIA 1 UX COeaUHEHNS

KonwnyecTBO yacoB

Bcero

17

KOHTpO/bHbIE
paboThbl

MpakTnyeckne
paboThbl

OJIeKTPOHHbIE

(undposble)
obpasoBaTesibHble

pecypchbl

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

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

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

bubnnoteka LIOK
https://rn.edsoo.ru/7f41a636

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

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

bnénmoteka LLOK
https://rn.edsoo.ru/7f41a636
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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

WNToro no pasgeny

Pasgen 3. MeTannbl U UX coefUHEHNSA

31 OO6Lyme cBOWCTBa METasI/0B

3.2 BaxkHenLune meTan/bl U UX COeANHEHWS

WToro no pasgeny

Pasgen 4. Xumusa n okpyxXxatrow,as cpega

4.1 BellecTBa 1 Matepuasibl B XXU3HW YenoBeka
WToro no pasgeny
Pe3epBHOe Bpems

OBLLUEE KOJTMYECTBO YACOB 110 NPOIrPAMME

25

16

20

68

bnénuoteka LIOK
httDs://m.edsoo.ru/7f41a636

bubnunoteka LIOK

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

bubnunoteka LIOK

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

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

YUYEBHO-METOJAWYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOILIECCA
OBSI3ATEJLHBIE YUEBHBIE MATEPUAJIBI TSI YUEHUKA

» Xumus, 8 kiacc/ I'abpuensH O.C., Octpoymos U.I'., Cragkos C.A., AKIHOHEpHOE
obmectBo «M3natenbcTBo «IIpocBerenney

» Xumus, 9 xnace/ I'abpuensn O.C., Ocrpoymos U.I'., Cnagkos C.A., AKIMOHEpHOE
obmectBo «M3natenbcTBo «IIpocBemenne»

Xumus, 8 knacce/ Pymsuruc I E., @enpaman @ I'., AkiionepHoe o0miectBo «M3naTepcTBo
«IIpoceemenne»

* Xumws, 9 xnace/ Pymsutuc I E., ®enpaman @.I'., AkiinonepHoe 00IIeCTBO
«H3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IJIA YUUTEJA

1. I'abpuensn O. C., Bockoboiinukosa H. I1., flmykosa A. B. HacronpHast kHUra yauTess.
Xumusi. 8 ki1.: Merogudeckoe nocodue. - M.: JIpoda, 2021.

2. I'abpuensa O. C., Amyxkosa A. B. Terpaapb 11 1a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabort. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimacc». M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Metoanueckoe nocodue k yueOHuky O. C. 'abpuensna « Xumus». 8
knacc / O. C. I'abpuensiu. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroguueckoe nmocodue x yueOnuky O. C. 'abpuensna «Xumus». 9
knacc / O. C. I'abpuensiu. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptol kK yueOruky O. C. I'abpuensna « Xumusi. 8 Kiacey :
meroandeckoe nocodue / JI. 1. Acarnosa. — M. : lpoda, 2020

6. Xumus : TexHojorndeckue kapTel K yueOHuky O. C. 'abpuensaa «Xumus. 9 kiace :
meroandeckoe nocodue / JI. 1. Acanosa. — M. : Jlpoda, 2018

7. Xumus. 8 ki.: KonTponpHbie 1 mpoBepouHsie padoTel k yuednuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensin, I1. H. bepeskun, A. A. Ymakosa u np. - M.: [Ipoda, 2022.
JaHHbIE

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru MNazeta «XuMna» n cant gna yuntena «5 nay Ha ypoK XMMUn»
http://him.1september.ru EguHas konnekuymsa LOP: MNMpeamMeTHasa konnekumsa «XMMus»
http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4HbIe
3KCNepuMMeHTbl: XuMusa. Konnekumns PoccMnckoro obweobpa3oBaTesibHOro noprana
http://experiment.edu.ru ANMXNMUK: canT 1.10. Anukbeposon

http://www alhimik.ru Bcepoccuinckas oMMnMana WKOAbHUKOB MO XMMUN
http://chem.rusolymp.ru OpraHnyeckast XMMus: 3NEKTPOHHbINA y4eOHUK AN cpeaHen
LUKOAbI

http://www.chemistry.ssu.samara.ru OCHOBblI XMMWUW: 3AEKTPOHHbIN Y4eBHUK
http://www hemi.nsu.ru OTKpbITbIN KONNEAX: XUMUs

http://www.chemistry.ru luctaHyunoHHas onnMmnmManga no XMMun:
TEeIeKOMMYHUKaLMOHHbIM 06pa3oBaTenbHbIN NMPOEKT
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