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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O 0011ero o0pa3oBaHUsl COCTaBJICHA HA OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHON NpOrpaMMbl OCHOBHOTO
obmero oOpaszosanus, npeacraBieHHbx B @I'OC OO0, a takke Ha OCHOBe (enepaabHON
paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLETILUU NPEnojaBaHus yueOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX Oopranm3auusix Poccuiickoit @enepaunu.

IIporpamma mo XMMHU AT TpPEACTaBIEHHE O LeNsaX, OOmeH crparernu OOy4YeHHs,
BOCITIUTAHHUS W PAa3BUTHS OOYYAIOLIMXCS CPENCTBAMH Yy4eOHOro NpenMeTra, YCTaHABIUBAET
00s13aTeNIbHOE TPEIMETHOE COMEepIKaHKe, NMPeayCMaTPUBAET PacIpelesieHue ero mo Kiaccam u
CTPYKTYpHUPOBAHHUE 1O pa3iesiaM H TeMaM MPOTrPaMMbl 10 XUMHH, OTIPENeNsieT KOIUIeCTBEHHBIE
U KA4eCTBEHHBIE XapaKTEPUCTUKH CONEPKAHMs, PEKOMEHAYEMYIO IIOCIIEI0BATEIbHOCTD
U3YUEHHS] XUMHUH C YUYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH, JJOIMKH y4eOHOro
nporiecca, BO3PACTHBIX OCOOEHHOCTEH O0YyJaroIuXcs, ONMpeaessseT BO3SMOXKHOCTH peaMeTa s
peanmsaimu TpeOOBaHMIA K pe3yJIbTaTaM OCBOSHMsI OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMbl Ha
ypOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TaKKe TpeOOBaHMIA K pe3ysibTaTaM O0y4YeHHsT XUMHU
HAa YpOBHE Ieiell W3yueHWs] NpeAMeTa W OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATENBbHON
TeSATeIBbHOCTH O0YHArOIIErocs 0 OCBOCHUIO YIEOHOTO CONep KaHMs.

3HaHHE XUMHUH CITY>KUT OCHOBOH [Tt (POPMUPOBAHUST MEPOBO33PEHHS OOYyUAIOLIErocs, ero
NPEACTaBICHUH O MAaTEPHAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHEH
NPEACTaBICHNS O B3aMMOIIPEBPAIICHUSAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHPOJE, O MyTAX
pemernss mIO0ANBHBIX MPOOJNIEM YCTOMYMBOIO Pa3BUTHsS UEJIOBEUECTBA —  CBIPHEBOIA,
SHEPreTUYECKOH, MUIIEBOH U SKOJOTHUYECKOH O€30MacHOCTH, POOIeM 3paBOOXPAHEHHUS.

H3zydenue xumuu:

CHOCOOCTBYET peaiu3alii BO3MOXHOCTEH JJIsl CaMOpa3BUTHS U (HOPMUPOBAHUS
KYJBTYPBI INYHOCTH, €€ 001el 1 PyHKIIMOHAIBHONW rPaMOTHOCTH,

BHOCHUT BKJIaZ B (JOPMHPOBAHUE MBILUIEHUS] U TBOPUYECKHX CIIOCOOHOCTEN OOydaroLmxcs,
HAaBBIKOB HMX  CAMOCTOATENIBHOM  y4eOHOH  JEATENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKIX YMEHHMH, HEOOXONMMBIX KakK B T[OBCEAHEBHOH JKM3HHM, TaK M B
poheCCUOHATTBHON AeSITeTbHOCTH,

3HAKOMHUT CO CHEeUU(PUKON HAYYHOrO MBILIUIEHUS, 3aKJAAbIBAET OCHOBBI LEJIOCTHOTO
B3IJIS1a HA €AMHCTBO MPHPOJBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAIOM B (JOPMHPOBAHUU
€CTeCTBEHHO--HAYYHOH IrPaMOTHOCTH OOYHArOIIUXCS,

criocobcTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO--HAYYHBIM
3HaHUSAM, K TPHUPONE, K YENOBEKY, BHOCHUT CBOH BKJIAJ B JKOJIOTHYECKOe OOpa3oBaHHE
00yHaromuxcs.

JlaHHbIe HampaBieHUs B OOYYeHMU XMMHH 00€CIeYMBAIOTCS Crenu(UKON comeprKaHus
yueOHOro mpeaMera, KOTOPBIH SBIAETCS NEJarorndeckd aganTHPOBAHHBIM OTPaKEHHUEM
0a30BO1 HAYKM XMMHHU Ha OTPENEIEHHOM 3TaIe €€ Pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHHE
00y4arOIHUMHUCS CUCTEMBI NTEPBOHAYAIBHBIX TOHSITHH XUMUH, OCHOB HEOPIraHUYECKOH XUMHUH U
HEKOTOPBIX OT/EIBHBIX 3HAUUMBIX ITOHITUH OPraHMYECKOH XMMHUH.

CTpykTypa comep’kaHHs MPOrpamMMbl IO XUMHH C(HOPMHPOBAHA Ha OCHOBE CHCTEMHOTO
noaxona k eé¢ usyudenmto. ConeprkaHuEe CKIIAIbIBACTCS U3 CHCTEMbl MOHITHH O XMMHYECKOM
3JIEMEHTE U BEINEeCTBE M CHUCTEMbl IMOHATHA O XuMmH4Yeckod peakumu. OO0e 3TH CHCTEMBI



CTPYKTYPHO OpraHu3oBaHbl NO MPWUHUMMY MOCNeA0BATENIbHOr0 PasBUTMS 3HAHWIA Ha OCHOBE
TEOPeTUYECKMX MPeaCcTaBeHNIA PasHOro YPOBHS:

- aTOMHO--MOJIEKYNAPHONO YYEHMSI KaK OCHOBbI BCEr0 €CTECTBO3HAHWS;

Mepuogmueckoro 3akoHa [. V. MeHaeneeBa Kak OCHOBHOMO 3aKOHa XUMUK;

- YYeHUsi O CTPOEHMM aTOMa N XUMUYECKON CBA3W;

- NpefCcTaBneHnin 06 31eKTPONNTUYECKOI AMCCOLMAaLIMM BELLECTB B pacTBOpax.

TeopeTnyeckne 3HaHWA PaccCMaTpPUBAtOTCH Ha OCHOBE 3MMUPUYECKU MOMYYEHHbIX U
OCMbIC/IEHHbIX ()aKTOB, pAa3BMBAIOTCA MOCMELOBATE/IbHO OT OAHOIO YPOBHA K [Apyromy,
BbIMONHAS (PYHKUMM OOBSCHEHMS| M MPOrHO3MPOBAHMA CBOICTB, CTPOEHMS UM BO3MOXHOCTEN
MPaKTUYECKOr0 MPUMEHEHMS 1 NOMYYEHNS U3yYaeMbIX BELLIECTB.

OcBOeHMe nporpaMmbl MO XMMWW CNOCOGCTBYET (HOPMUPOBAHMIO MPEACTaBNEHMSI O
XVMUYECKONM COCTaB/ISIOLLEA HAy4YHON KapTUHbI MUpa B NOrMKe €€ CUCTEMHON Mpupoabl,
LIEHHOCTHOIO OTHOLLEHNSA K HAYYHOMY 3HaHUIO M METOAaM NMO3HaHWA B Hayke. V3ydeHne Xxumum
NPOUCXOANT C MPUBMEYEHMEM 3HAHWA W3 paHee U3YYeHHbIX YYebHbIX MpeaMETOB:
«OKpyXatoLLmnii Mup», «bronorus. 5-7 knaccol» 1 «PU3nKa. 7 Kace».

Mpy M3yYeHUN XMMUN NPOUCXOANT (HOPMUPOBaHME 3HAHWUIA OCHOB XMMNYECKON HayKM Kak
0611aCTV COBPEMEHHOIO €CTECTBO3HAaHWUSA, NPaKTUYECKON AeATeNIbHOCTM YenoBeka U Kak OfHOro
13 KOMMOHEHTOB MMPOBOW KyNbTypbl. 3ajaya y4e6HOro npegmera COCTOMT B (hOPMMPOBaHUM
CUCTEMbI XMMMUYECKNX 3HAHWIA — BaXKHEWLMX (DaKTOB, MOHATUI, 3aKOHOB W TEOPETUYECKMX
MONOXEHWUI, [AOCTYMHbIX 0006LWEHNA MMPOBO33PEHYECKOrO XapakTepa, f3blka Hayku, B
NPUOBLLEHNN K HayYHbIM METOAAM NO3HaHWSA NPU U3YYeHUN BELLECTB U XMMUYECKUX peakLuil, B
(hOpMMPOBaHMN N PasBUTUN MO3HABATENIbHbIX YMEHWA W WX MPUMEHEHUM B Y4ebHO-
no3HaBaTe/lbHOM M y4ebHO-MUCCNeaoBaTe/IbCKON feATeNbHOCTM, OCBOEHMM MpasBun 6e30nacHoro
o6palLeHusi C BeLLeCTBaMM B MOBCEAHEBHOMN XXM3HW.

Mpy M3yYeHUN XMMUKN Ha YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHUsi BaXKHOE 3HaYeHue
nprobpenn Takme Len, Kak:

- (hopmupoBaHVe VMHTENNEKTYaNbHO PasBUTON IMYHOCTK, FOTOBOM K CamMo06pa3oBaHUIo,
COTPYAHWYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO pPELUeHWIA, CMOCOOHOM afanTuMpoBaThCs K
ObICTPO MEHSOLLMMCA YCIOBUAM XKU3HW;

- HanpaBNeHHOCTb O00y4YeHMsi Ha CUCTeMaTMyeckoe NpUoGLLeHne 0OyvaloLmMXCs K
CaMOCTOSATENbHOM ~ MO3HaBaTE/IbHON  AeATENbHOCTW,  Hay4HbIM  MeToAaM  MO3HaHUs,
(hopMMpPYIOLLIM MOTUBALMIO W Pa3BUTME CIOCOGHOCTEN K XUMUU;

- obecrneyeHvie YCNoBUIA, CMNOCOOCTBYHOLMX MPUOBPETEHNIO OOYyYatoLWMMUCA OMbITa
pa3HOO6pa3HO AesTEeNbHOCT, MO3HAHUA U CaMOMO3HAaHMA, K/OYEBbIX HaBbIKOB (KNHOYEBbLIX
KOMMETEHLWIN), NMEOLMX YHNBEPCAIbHOE 3HaUYeHMe 41 Pa3INUHbIX BULOB AeATEeNbHOCTY;

- (hopMmpoBaHUe 06LLEN (hYHKLMOHAIbHON 1 eCTECTBEHHO-HAYYHON rpaMOTHOCTH, B TOM
ymncre YMEeHUn 0OBACHATb U OLEHMBATb SIBIEHMS OKPY)KAtOLLEro MUpa, WCMoNb3ys 3HaHWS W
ONbIT, MOMYYEHHble MPU  U3YYEHUU XUMUW, TMPUMEHATb WX NPU  peLleHnn npobnem B
NOBCEAHEBHOM YXXM3HW U TPYA0BOI AeATeNIbHOCTH;

- (hopMupoBaHME y 00YHaOLLMXCA TYMAHUCTUYECKMX OTHOLUEHWI, MOHUMAaHMA LEeHHOCTK
XUMUYECKUX 3HAHWI A/19 BbIpabOTKM 3KOMOMMYecKn LienecoobpasHoro nosefeHns B 6bITy K
TPYLOBOW [eATENIbHOCTU B LENAX COXPaHeHWs CBOEro 3[0POBbS M OKPYXKatOLLEn NpUpoaHoii
cpeapl;

- pasBUTME MOTUBALMM K 0OYYEHWHO, CMOCOBGHOCTEN K CAMOKOHTPO/I0 1 CaMOBOCTIUTaHUIO
Ha OCHOBE YCBOEHWS OOLLEYEeIOBEYECKMX LIEHHOCTE, FOTOBHOCTUM K OCO3HAHHOMY BbI6OpY
NpoguAsA 1 HanpaBNeEHHOCTU Aa/IbHENLLEro 06yYeHNS.



OOmiee yuCO YacoB, OTBENEHHBIX AT U3yUEHHUs] XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHms1, cocrasisier 136 yacos: B 8 kiacce — 68 yacos (2 Jaca B Heneno), B 9 xiacce — 68
4acoB (2 yaca B HENEJIO).



COAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauaibHbIe XUMHYECKHE MOHSTHS

IIpenmer xumuu. Ponb XMMHM B JKU3HM 4eJIOBeKAa. XHMHUSI B CUCTeMe Hayk. Tena u
BellecTBa. Pusnueckue CBONCTBA BellecTB. ArperatHoe cocrosiHue BewiecTB. IlonsTue o
MeTozax MMo3HaHus B XUMUU. UncTele BemecTsa U cMecu. Crioco0b! pa3eneHust cMeceil.

ATOoMBI U MOJEKyJbl. XHUMHYeCKHEe 3JeMeHTbl. CHUMBOJBI XUMHYECKHUX 3JIEMEHTOB.
IIpocTble U cioXHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckast ¢opmyaa. BaleHTHOCTb aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTeNbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHast
Macca. MaccoBast 1011 XUMHUYECKOIO 3JIEMEHTA B COEMHEHHH.

KonunuectBo Bemectsa. Moab. MossipHas macca. B3aumMOCBsA3b KOJIWYECTBA, MAacChl U
YrCiia CTPYKTYPHBIX €AMHUL] BelecTBa. Pacuérsl mo popmyiaM XMMHYECKHX COSIUHEHHH.

dusnyeckue U XUMHUYECKUE SIBJIEHMs. XUMHUYecKas peakuus U e€ NpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUe ypaBHeHUs. Kiaccuukanms XUMHYECKUX peakuuit
(coenuHeHUs, PA3IOKESHHS, 3aMEIIEHHs, OOMeHa).

Xumuueckuii IKCHEPUMEHM:

3HAKOMCTBO C XHMHUYECKOH IOCYIOH, MpaBUIaMU padOThI B J1a0OpaTopuu U NpPHUEMaAMHU
obpaienust ¢ naboparopHbBIM OOOPYIOBAaHUEM, U3YYCHHE U ONMUCAHUE (PU3MUECKUX CBOWCTB
00pa3LoB HEOPraHUYECKHIX BEIECTB, HabmoaeHne Gpr3nueckux (TUIaBJICHHE BOCKA, TASHUE JIbAA,
pacTupaHue caxapa B CTYIIKE, KUTIEHHE U KOHIEHCALUS BOJbI) M XMMHUYECKHX (TOPEHHE CBEYH,
NPOKaJIMBaHUE MEIHOH MPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KUCIOTOH) sIBJICHUH, HAOMOIeHHe
U ONHCAaHWE TIPU3HAKOB TPOTEKAHWs] XUMHYECKHMX peakuuid (pasjoXeHue caxapa,
B3aUMOJIEIICTBHE CEPHON KUCJIOTHI C XJIOPUAOM Oapusi, pasnoxenue ruapokcuna meau (1) mpu
HArpeBaHUM, B3aMMOJAEWCTBHE keje3a ¢ pactBopom comu menu (II), uzydenwme crmocoOoB
pa3zeneHusi cMecell: ¢ TNOMOINBI) MarHuTa, (QUIBTPOBAHHWE, BBIIAPUBAHHUE, JHCTHILISLINA,
xpomarorpadusi, TPOBENEHHE OUYNUCTKH TOBAPEHHOW CoOJH, HAOMIONEHHE W ONHCaHUEe
pe3yJbTaTOB IMpPOBENEHUS OIbITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHHUs] MaccChl, CO3/laHHe
Mozeneii MoJIeKyJ (IIapOCTEePIKHEBBIX).

Baxneiimue npeACTABUTENIH HEOPTAHHYECKHX BEIleCTB

Bo3nyx — cmech razos. Cocras Bosayxa. Kucnopon — 3jeMeHT M IpOCTOE€ BELIECTBO.
Haxoxxnenune kucnopona B nmpupoze, $uU3ndeckue U XUMHUIECKHE CBOMCTBA (PEaKLH TOPEHUsI).
Oxcunpl. Ilpumenenne kucimopoma. CrocoObl TONMy4YEeHHs KHUCIOpOAa B J1adOpaTopuu U
npomslieHHocTH. Kpyrosopot kucnopopa B mpupoxpe. O30H — ajuoTpornHas Moaudukauus
KHUCJIOpPOJa.

TernnoBoit >pdexkT XUMHUYECKONW peakUuu, TEPMOXUMHUYECKHE YPaBHEHMs, 5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOmIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3[yXa, YCUJIEHUE
MapHUKOBOTO 3¢ eKTa, pa3pymeHnue 030HOBOTO CIIOS.

Bonopon — onemeHnT u mnpocroe BemecTtBo. HaxokaeHue Bomopoaa B IMPHUPOAE,
¢dusndeckne 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, ClIOCO0BI nony4yernst. Kucnors! u comm.

MousipHbiii 00bEM Ta30B. Pac4éThl MO XUMHUYECKUM YPABHEHUSIM.

®dusnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelleHHblE 1
HEHACBILIeHHbIE pacTBOphl. PacTBOpuMOCTb BellecTB B Bojae. MaccoBas 10Js BeLeCTBa B
pacTtBope. Xumudeckue cpoiicTta BoAbl. OcHoBaHus. Poib pacTBOpOB B HpUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabel B mpupope. 3arpsisHEHHE NPUPOAHBbIX BoA. OXpaHa U OYMCTKA
MIPUPOJHBIX BOA.

Knaccudpukanmst Heopranmdeckux coenunennit. Oxcunbl. Kiaccupukanusi OKCHAOB:
conieo0Opasyroimue (OCHOBHBIC, KUCIIOTHBIE, aM(pOTepHBIE) U Hecoeobpasyromue. HomeHnknaTypa
okcuoB. Pusnueckue U XMMUUYECKHUe CBOIcTBa okcuaoB. IlonyueHne okcuaos.

OcuoBanmst. Knaccudukanmst OCHOBaHMI: IIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. DPU3MYECKHE M XUMHUYECKHE CBOWCTBA OCHOBaHMH. Ilonmyuenue
OCHOBAaHUM.

Kucnorer. Knaccugpukanus kucnor. Homenknatypa kucnor. @u3ndeckue U XMMUYECKHE
cBoricTBa kucnoT. Psan aktusnoctn Metamnos H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknatypa coneil. @usnueckue U XUMUYECKHe CBOMCTBa cojei. [lonyuenne
COJIEH.

I'eneTuueckas cBsA3b MEKAY KJIAaCCAMH HEOPTraHUYECKUX COEIUHEHUI.

Xumuueckuii IKCHEPUMEHM:

Ka4eCTBEHHOE OIpeIeNIeHue CONEPKaHMsI KICIOpPOAa B BO3AyXe, NMOJIy4YeHHE, cOOUpaHue,
pacrio3HaBaHWE W U3Y4YEHHE CBOWMCTB KHCJIOpOAa, HaONMIOAEHHE B3aWMOIEHCTBUS BEIIECTB C
KHCJIOPOZIOM M YCJIOBUSI BOHUKHOBEHHSI M MPEKPALIeHUs] TOpeHHs (Iojkapa), O3HAKOMIICHHE C
oOpasmaMu OKCHIOB M OINHMCAHUE MX CBOHCTB, IMOJIyueHHe, COOMpaHHUe, paclO3HABAHHE U
U3y4ueHHe CBOWCTB Bomopona (ropeHue), B3aumopeicTsue Bomopona ¢ okcupoMm wmenu (ID)
(BO3MOKHO HCIIOJIb30BAHKME BUICOMATEPHANIOB), HAOMIOAEHHE OOpPa3IOB BEUIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH PACTBOPEHHs BEIIECTB C PA3JIMYHON pPacTBOPHMOCTBHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEAEI€HHON MacCOBOW MAOJEeH pPacTBOPEHHOIO BEILIECTBA,
B3aUMOJIEIICTBUE BOABI C MeETAJIaMH (HAaTpUEM U KajbliieM) (BO3MOXHO HCIOJb30BaHUE
BU/ICOMATEPHAJIOB), MCCIENOBaHNE OOpPA3LOB HEOPTaHMYECKHUX BEINECTB PA3JIUYHBIX KJIACCOB,
HaOMIOIeHNe M3MEHEHHsI OKPACKH MHIWKATOPOB B PACTBOpPAxX KUCJIOT U IIEJOYeH, H3ydeHHe
B3anmoneiicteust okcuma menau (II) ¢ pacTBOpoM cepHOM KHUCIOTBHI, KHCIOT C METaJllaMH,
peakuuil HeWTpanu3alu{, TIOJyYeHHE HEepPacTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJHOIO
MeTaJljla IPyruM U3 pacTBOpa COJIH, peLIeHHe SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BakHeliue
KJIaCChl HEOPTAHUYECKUX COETMHEHUI .

Ilepuoanuecknn 3axoH u Ilepunoanyeckass cucrema xumMudeckux djaementos /I. U.
Menpesneesa. CtpoeHne aToMoB. XHMH4YeCKAasl CBsI3b. OKHUCJIUTEILHO-BOCCTAHOBUTEIbHbBIE
peakuuun

IlepBble MOMBITKM KJIACCU(PHUKALMM XUMHUYECKHX 3JeMEeHTOB. [loHATHE O rpynmax
CXOJIIHBIX 3JIEMEHTOB (IIEJIOYHBbIE U IEJIOYHO3EMENIbHBIE METAJUIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCHIBI U THAPOKCHIBL

Ilepuognueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux ossementos /[l M.
Menneneesa. KoporkonepuogHass u mimHHONepuoaHas ¢opmbel lleprognueckoil CHCTEMBI
xumudeckux syaemeHToB JI. M. Menneneesa. Ilepuonelr u rpynmbel. PU3HYECKHI CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEePHOJIa U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX sfaep. M3zorombl. Onexktponbl. CrtpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MePBbIX 20 XUMUYECKUX 3j1eMeHTOB [lepuonudeckoil CUCTEMbI
J. HW. Menneneea. XapakTepUCTHKA XHUMHYECKOrO BJIEMEHTAa IO €ro IMOJIOKEHUI0 B
Ilepuoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUs paJnuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMUECKHUX CBOMCTB IO IpyIIaM U nepuoaam.



3Hauenue [lepuonuueckoro 3akoHa u Ilepruogudeckoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB
IUTs1 pa3BUTHA Hayku U npaktuku. J[. 1. Menaenees — y4€HbIN U MPakJaHUH.

Xumuyeckas CBSI3b. KosanenTtHas (omsApHast u HETIOJSIPHAs) CBSI3b.
DNeKTPOOTPULIATENBHOCTD XUMUYECKUX 3J1eMeHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. llponeccel
OKHCJIEHUs U BOCCTAHOBJIEHUs. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

u3ydeHne oOpa3LOB BEIECTB METAJIOB M HEMETAJJIOB, B3aUMONEHCTBHE THIPOKCHUIA
LIMHKA C pacTBOpaMHU KHUCJIOT U ILIEJOYel, MPOBEAEHHE OIBbITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEbHBIX Peaknii (TOpeHHe, peakLiu Pa3IoKEeHUs, COSTUHEHMS).

Meosicnpeomemusie cea3u

Peanuzaius MexXnpeaMeTHBIX CBsi3el NMPU M3YYEHUU XUMHUU B 8 KJlacce OCYLIEeCTBJAETCS
Yyepe3 WCIOJNb30BaHHE Kak OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSATHIA,
SIBIIAIOLUXCS] CUCTEMHBIMHU JJIs1 OTZIE€JIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmne ecTecTBEeHHO--HAyYHbIE TOHSATHS. HAy4HBIA (akT, TUMOTE3a, TEOPHs, 3aKOH,
aHanmM3,  CHHTE3,  KJacCUpUKaLUs,  MEePUOAMYHOCTb,  HAONIOAEHWE,  IKCIIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEpPEHUE, MOJEIb, SIBJICHUE.

dusuka: MaTepus, aTOM, D3JIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKIHJ, H30TOIMH,
PaTUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUH 3apsil, BEIIECTBO, TEJNO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (U3MYECKHE BEIWYMHBI, €IUHHUIBI W3MEPEHHUS, KOCMOC, IJIAHETHI,
3Bé3nbl, COHIIE.

Buonorus: porocunTes, npxanue, duocdepa.

l'eorpadust: armochepa, rumpochepa, MUHEpaNbl, TOPHbIE TMOPONBI, TOJIE3HBIC
HCKOMaeMble, TOIUIMBO, BOJIHbIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKAsl peaKLusi

Ilepuognueckuii 3akoH. Ilepuogmueckas cucrema xumudeckux ossementos /[l M.
Menpneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBONCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kalus, KajlblUsi U HUX COECJUHEHUII B COOTBETCTBUHU C
MOJIO’KEHHEM 351eMeHTOB B Ileproauueckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHIbl XUMHYECKOH CBS3U. TUMBl KPUCTAJUIMUECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BE€ILECTBA OT THUIMA KPUCTAJIMYECKON PEIETKH U BHUAA XUMHUYECKOU
CBSI3H.

Knaccudpukanuss 1 HOMEHKJIaTypa HEOPTraHHMYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3jMYHBIM KjaccaM HEOPraHWYeCKUX COEIUHEHMM, reHeTHdeckKast
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudpukanms XUMUYECKHX PeakUUi MO Pa3udHbIM MpPU3HAKaM (TI0 YHUCITYy U COCTaBY
YUaCTBYIOLIMX B PEAKLIUU BELIECTB, MO TemioBOMy 3((dexTy, Mo H3MEHEHUIO CTeneHen
OKHCIICHHsT XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO YYAaCTHUIO KaTalu3aTopa). JK30- U
SHAOTEPMHUUECKUE PEAKIINH, TEPMOXUMHUUECKHE YPAaBHEHUS.

ITonsiTne o ckopoctn XuMU4eckoil peakiuu. Ilonarue o6 oOpaTMMBIX U HEOOpPATHMBIX
XUMu4eckux peakuusx. [IoHATHE O TOMOreHHBIX U TreTeporeHHbIx peakuusx. Ilonstue o
katanuse. lloHATne o0 XuMHUeCKOM paBHOBecUU. DakTOpbl, BIHAMOIIME HAa CKOPOCThb
XUMHUYECKON peakiy U MOJIOKEHNE XUMUYECKOTO PABHOBECHS!.



OKHUCINUTENPHO-BOCCTAHOBUTENIbHBIE PEAKINH, JJIEKTPOHHBIH OalaHC OKHCIUTEIbHO-
BOCCTaHOBUTENbHON peakiuu. COCTaBleHHE YPaBHEHUIH OKHCIMTEIbHO--BOCCTAHOBHUTEIBHBIX
peakIuii ¢ NCMOIb30BaHUEM METOAA 3JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPONUTHUECKON AMCCOLMALIMH. DJIEKTPOJIUTHI U HEIJNEKTPOIHUTHL. KaTHOHBI,
aHMOHBI. MeXaHNW3M JHCCOLMAINH BEINECTB C pAa3JMYHBIMM BUAAMH XHUMHUYECKOH CBSI3HU.
Crenenb nuccoruannu. CUITbHBIC U ClTa0bIe SJIEKTPOJTUTHL

Peakunn nonHoro oOMeHa. YCJIOBUSI MPOTEKaHHUs PeaKUil HOHHOTO OOMEHa, IMOJHbIE U
COKpalléHHble HOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KHCJIOT, OCHOBaHUI M COJIell B CBETe
npencTaBiIeHu 00 3JIeKTPONUTHYECKONW aucconuaunu. KadecTBeHHblE peakiuyd Ha HOHBL
[TonsTHe O TUAPOAU3E COJIEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C MOZENSIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIECTB —
METaJUIOB W HeMmeTauioB (rpadura M ammasa), CIIOKHBIX BEWIECTB (XJOpHOA HATPHs),
UCCIIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOW PEaKLMH OT BO3AEHUCTBHUS Pa3IUYHBIX
(bakTOpOB, HCCIENOBAHHUE 3JEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCA AMCCOLHMALIUN
KUCJIOT, INenodeld M coiell (BO3MOXKHO HCIIOJIb30BAHHE BHUIEO MATEPHANIOB), IPOBEACHUE
OTBITOB, WIIIOCTPUPYIOIUX NPU3HAKU MPOTEKaHUs peakiuii moHHoro odmeHa (oOpasoBaHue
OcaZKa, BBIICNEHHE ra3a, O00pa3oBaHHWE BOXbI), OMNBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIX PEaKHid (TOpEeHUe, PEeakluH Pa3jIoKEHHs, COSTUHEHHS),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAUECTBEHHBIX PEaKIUil Ha HOHBI,
pelLIeHne 3KCIIePUMEHTAIbHBIX 3a/1a4.

HemeTannbl U UX coeqHHEHUS

OOmast xapakrepuctuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crernieHn okucieHusi. CtpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJIOTE€HOB.
XUMHUYECKHe CBOWCTBA Ha NpUMepe XJyopa (B3aUMOIEHCTBHE C MeETallaMH, HEMETaJJIaMH,
menoyaMu). Xjoposomopon. ConsiHast KHUCIOTa, XUMHYECKHE CBOKCTBA, IMOJYYEHHUE,
npuMeHeHue. JleficTBue XJiopa 1 XJIOpOBOJAOPOAA Ha OPTaHU3M YeJioBeKa. BakHel e XIopuabl
U UX HaXOXJIEHHE B IPUPOAE.

OOmast xapakrepuctuka >jgeMeHTOB VIA-rpymmel. OcoOEHHOCTH CTpPOEHHs] aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue M (PU3HUECKHE CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPOZia M CEePhl. AJUIOTPOIHbIE MOAM(PHUKALNN KHCIOPOAa U cepbl. XMMHYECKHE CBOHCTBA
cepel. CepoBomopoa, cTpoeHue, (PU3NUECKUEe M XUMHUYeCKHne cBoiicTBa. OKCHUOBI Cepbl Kak
NPEACTABUTENN KUCIOTHBIX OKcHaoB. CepHast kuciorta, Gpu3ndeckne M XUMHUYECKHE CBOICTBA
(o0mme kak mpencTaBUTENsI Kjacca KUCJIOT M creuuduueckue). XHUMHUUECKHE PEakLuu,
JeKalye B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MONy4YeHHsl CepHOM KHUCIOThL. llpumeneHune
cepHOi Kucotel. CoNM CEPHOM KUCIOTHI, KAUeCTBEHHAs peakLns Ha Cyiabdar-uoH. Haxoxnenne
ceppl M €€ COeAMHEHHH B mpupone. XHUMHYECKOE 3arps3HEHHE OKpPYXKAIOLIeH Cpenbl
COEAMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa M BONOEMOB), CIIOCOOBI €ro
NPEIOTBPALICHHUS.

OOmast xapaxktepuctuka 3yeMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHH OKHUCIEHHUs. A30T, paclpoCTpaHEHHE B MpUpoAe, (PUIUUECKHE WU
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHUAK, ero Gu3n4eckue 1 XMMUIECKHe
CBOWCTBa, MosyueHue u npuMeHeHne. Conu aMMOHUS, X (PU3NIECKHE U XUMUYECKHEe CBOICTBA,
npuMeHeHne. KadecTBeHHast peakuuss Ha MOHBI aMMOHHUS. A30THash KHUCIOTa, €€ MOJy4eHHUE,
¢usnueckne M XUMHYeCKHe cBoiicTBa (oOmIMe Kak TPEACTaBUTENs Kiacca KHCIOT U
cneunduyeckne). Mcnonap3oBaHWe HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MHHEPAJbHBIX



ynobpennii. XUMHUYECKOe 3arpsi3HeHHE OKPY’KAIOLIeH Cpeabl COeNMHEHUSIMH a30Ta (KUCJIOTHBIE
TOXIHW, 3arpsi3HEHHe BO3yXa, MOYBbI U BOnoéMOB). Pochop, amnoTponmHble MOAU(HUKAINU
docdopa, pusnyeckne n xummuueckue cpoiicTBa. Oxcun ¢ocdopa (V) u docdhopHas kucnora,
¢dusndeckne M XUMHYECKHE CBOICTBa, mosyueHue. Mcmonp3oBanue ¢ochaToB B KadyecTBe
MUHEPaJTbHBIX YAOOPEHUH.

OOmrast xapakrepuctuka sjgeMeHTOB IVA-rpynmel. OcoOeHHOCTH CTpPOEHHs] aTOMOB,
XapaKTEPHbIE CTETIEHN OKUCIIEHHs. Y TIIepo, aJIOTPONHbIE MOAU(PHUKALINH, PACTIPOCTPAHEHUE B
npupoze, pusnyeckre u XxuMuueckue cporictea. Ancopbums. Kpyrosopot yriepona B npupoae.
Oxcunpl yriaepona, ux (Gpu3MUecKue U XMMUYECKHE CBOWCTBA, NEHCTBHE HA YKUBBIE OPraHU3MBbI,
MOJlyYeHUe U MPUMEHEeHUe. JKoJorndeckue mpodyieMbl, CBs3aHHbIe ¢ okcuaoM yriepona (IV),
runoTe3a riodajJbHOrO MOTEIUICHUsT KIIMMaTa, MapHUKOBBIA 3¢ ¢ekT. YroapHas KHCIOTa U €€
cony, UX (PM3MUYECKHe M XUMHYECKHE CBOICTBA, MOJy4YeHHE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  kapOoHar-moHBL ~ Mcmomp3oBanme  kapOoHaTOB B OBITY, MEIULUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COSNMHEHHSX YIJepona
(MeraH, »TaH, OTHJEH, AaLETHICH, 3TaHOJ, TIJHLEPHH, YKCyCHas Kuciora). IlpupomgHbe
UCTOYHUKH YTJIEBOAOPONOB (Yyrojb, NMPUPONHBIA ra3, He(Th), MPOOYKTBH HX mepepaboTKu
(6eH3uH), UX posb B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX !
KHpax, Oenkax, yrieBojax — M HX pPOJHM B JKM3HM 4YeJlOBeKa. MarepuajbHOE EIMHCTBO
OPTaHUYECKUX U HEOPTaHMYECKUX COETHHEHH.

Kpemunmii, ero ¢usmueckne M XHUMHYECKHE CBOWCTBA, NOJYYEHHE U MPHMEHEHHE.
Coenunenuss kpemHusi B mnpupone. OOmue mnpencrasineHuss o0 okcupe kpemausa (IV) u
KpeMHHEBOH kucaoTe. CUIIMKATHI, UX UCTIOJIb30BAHUE B OBITY, B IPOMBIIIIJICHHOCTH. Baskueimne
CTPOUTENIbHbIE MaTepHalibl, KepaMuKa, CTEKJIO, LeMEeHT, OeToH, skene300eToH. IIpoOmembl
0€30MacHOr0 MCIOJIB30BAHUS CTPOUTEIBHBIX MATEPHUAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuit IKCnepuMenm:

u3ydeHne oOpas3lioB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJSIHOH KHCJIOTBI, IPOBEIEHUE
KAQ4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOJIOAEHUE NMPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaroIue (Ppu3NuecKue U XUMHUUECKHUE CBOIMCTBA TaJOT€HOB U MX COENMHEHUH (BO3MOXHO
UCTIOJNBb30BaHNE BUAEOMATEPHAIIOB), O3HAKOMJIEHHE C oOpasnamu XJOPHIOB (TaJOT€HUIOB),
O3HaKOMJIeHHe ¢ ofpasuamMu ceppl M €€ COEAMHEHUSMH (BO3MOXKHO HCIOJb30BaHUE
BUIEOMATEpHAioB), HaOJIOAeHWEe Tipolecca OOyriMBaHUS — caxapa TOA  JCHCTBUEM
KOHLIEHTPHUPOBAHHON CEPHON KHCIIOTHI, H3yUeHHE XUMHUYECKUX CBOICTB pa30aBIeHHON CepHOMN
KUCJIOTBI, TIPOBEIEHNE KaYeCTBEHHOW peaklnH Ha Cyjib(aT-noH U HaOMrofeHHEe NpU3HAKa €&
NPOTEKaHUs, O3HAKOMJIEHHE C (pu3muecKuMH CBOICTBaMHu a30ta, docdopa M MX COCAUMHEHUH
(BO3MOJKHO HCITOJIb30BAaHHUE BUAEOMATEPHAIIOB), 00pa3aMu a30THBIX U GochOpHBIX yIOOpEHHI,
NOJIy4eHue, CcoOMpaHue, pacrmo3HaBaHHWE M HM3Y4YEHHE CBOHCTB aMMHaKa, MPOBEICHHUE
KAQ4eCTBEHHBIX pPEAaKUMH Ha HOH aMMOHUsA M (¢Gochar-MOH W H3y4YeHHE NPU3HAKOB HX
NPOTEKAHUs, B3aUMOJCHCTBNE KOHLEHTPUPOBAHHONH Aa30THOW KHUCIOTHI C MeNbI0 (BO3MOKHO
UCIIOJb30BAaHNE BHIEOMATEPHANIOB), M3yYEHHE MOAETEH KPUCTAUIMYECKHX pEHIETOK aiMasa,
rpaduta, (QyiepeHa, O3HAKOMJICHHE C MPOLIECCOM anCOpPOIMH  PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MOJy4YeHHe, COOMpaHue, pacriO3HABAHHE
U M3Y4YEeHHE CBOHCTB YIJIEKHUCIIOTO ras3a, NMPOBEACHHE KAaYeCTBEHHBIX peakuuid Ha kapOoHAT u
CIUINKAT-HOHBl M W3YY€HHE TNPU3HAKOB HX MPOTEKaHMs, O3HAKOMJIGHHE C MPOAyKUUEH
CHJIMKATHOH TPOMBIIIIJIEHHOCTH, PELICHHE 3KCIEPUMEHTANbHBIX 3a1ad no Teme «Bakueimune
HEMETAJIJIbl U UX COSIUHEHUSD.



MeTanabl M X COeAUHEHUS

OOmiast xapakTepUCTHKAa XHWMHYECKHUX OJJIEMEHTOB — META/UIOB HAa OCHOBAHUU HX
nojoxenus B [lepuoanueckoil cucreme xuMmuieckux 3aemeHToB [[. 1. Menneneesa u ctpoeHus
atomoB. CtpoeHue MeTamnoB. MeTannuueckass CBA3b M MeTaNIM4eckas KpHUCTaJUIM4decKas
peméTka. DJEKTPOXMUMHYECKUN psiil HanpsoKeHWH MeTauioB. DPusnueckne M XUMHYECKHE
cBoticTBa MetayuoB. O0mue crocobsl monydeHus: MetTaioB. [IoHATHE O KOPPO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOppo3uu. CIuiaBsl (CTanb, 4yTyH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MPOMBIIIJICHHOCTH.

[Menounsie MeTamnel: nojgoxkenue B [lepuonnueckon cucteMe XMMUYECKUX 3JEMEHTOB /.
H. Menneneesa, CTpOGHHE UX aTOMOB, HaxoOxieHue B npupone. Pusnueckue U XUMHYECKUE
cBOICTBa (Ha mpuMepe HaTpus U Kaiusi). OKCUABI U TUAPOKCUABI HATpHsl U Kajusi. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHU.

Illenoyno3emMenpHble MeETAIBl MarHui W KanpLuil: nosnoxenue B Ilepuoguyeckon
cucreme xumuyeckux syneMeHTOB [, M. MeHneneeBa, CTpOoeHHME MX aTOMOB, HaXxOXKICHHUE B
npupoae. Pu3nyeckrue U XUMHYECKUE CBOWCTBA MarHus U Kaublus. BakHeillue coenuHEHUs
KaibIus (OKCUA, THAPOKCH, conn). JKECTKOCTD BOIBI U CITOCOOBI €€ YCTPaHEHHSI.

AmomuHuil: nonoxenue B Ilepuomudeckoil cucteme xumudeckux snemeHtos [[. H.
Menneneesa, CTPOCHHE aTOMa, HaxOXACHHUE B mpupone. Pusnyeckne U XMMUYECKUE CBOWCTBA
amoOMUHUs. AM(OTEpHbIE CBOMCTBA OKCHUIA U THAPOKCHIA AJTFOMUHHSL.

Keneso: nonoxenue B Ilepuonuueckoi cucreMe xumudeckux synemeHtoB /[l H.
Menneneesa, CTPOCHHE aTOMa, HaxXOXACHUE B mpupone. Pusnyeckre U XMMUYECKUE CBONCTBA
xenesa. Okcuabl, ruapokcuasl u comn xenesa (1) m sxenesa (III), mx cocras, cBoiicTBA U
MOJIy4ECHHE.

Xumuueckuii IKCHEPUMEHM:

O3HAKOMJICHHE ¢ O0pa3laMyd METaJJIOB W CIUIABOB, HMX (PU3UYECKUMH CBOICTBaMH,
U3yUYEHHE PEe3yJbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJB30BAHHE BUIAECOMATEPHAJIOB),
0CcOOEHHOCTEH B3aUMOIEHCTBUS OKCH/IA KAJIBLUS U HATPUS ¢ BOAOH (BO3MOXKHO HUCIOIb30BAHNE
BU/ICOMATEPHAJIOB), HCCIEIOBAHUE CBOICTB JKECTKOW BOIBI, MpOLECCa TOPEHUS JKee3a B
Kuciopone  (BO3MOXHO  HCIOJB30BAHHWE  BUIEOMATEPUANIOB), TMPHU3HAKOB  NPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMii Ha MOHBI. MAarHUs, KaJbIUs, aIOMUHMS, LWHKA, kene3a (II) u sxenesa
(III), menu (II), HaGMOIeHWE U OMHCAHUE MPOLIECCOB OKPAITMBAHUS TUIAMEHU MOHAMH HATPUs,
KaIusg M KaJiblus (BO3MOXKHO HCIIOJIb30BAaHHE BHIEOMATEPUAIIOB), UCCIIEOBaHNE aM(pOTEPHBIX
CBOWCTB F'HAPOKCHUA AJIOMUHHUS U THAPOKCUAA LIMHKA, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 M0
Teme « BaxkHelmne MeTaibl U UX COCIUHEHUSD).

XHMHS H OKPYKaI0Ias cpeaa

BemectBa 1 Marepuansl B IOBCEAHEBHON JKU3HU YEJIOBEKAa. be3omacHOe MCIONb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B Obiry. IlepBas momomp Npu XUMHYECKHX OXKOrax Hu
OTPABJICHUSX.

XUMHUECKOe 3arpsi3HEHHE OKPY KAIOIIEH cpepl (MpeaesbHas JOMyCTUMAast KOHIEHTPALUS
Bemtects, Aanee — [1/IK). Pojgb XMy B pelieHUH SKOJOTHYECKUX TTPOoOieM.

Xumuueckuii IKCnepuMenm:

u3y4deHrne o0pa3oB MaTepPHaJIOB (CTEKJIO, CIIABbI METAJIOB, MOJUMEPHBIE MATEPHAJIBI).

Mescnpeomemmuie ceas3u

Peanuzanus MeXnpeAMETHBIX CBA3€U NPU M3YYEHUHM XMUMHUHU B 9 Kjacce OCYILLECTBJSAETCS
Yyepe3 UCIOJb30BAaHME KakKk OOIIMX eCTEeCTBEHHO-HAYYHBIX TOHSTHH, TaKk W TOHSATHIA,
SIBJISIFOIIMXCST CHCTEMHBIMU AJIs1 OTAENbHBIX PEIMETOB €CTECTBEHHO--HAYYHOI' O LIUKJIA.



OO0mue ecTecTBEHHO-HAYYHBIE TOHSATHS. HAy4HBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpUs,
aHaJgM3,  CHHTe3,  KiacCU(PUKauusi,  MEPUOAMYHOCTb,  HAOJIOAEHHE,  SKCIEPUMEHT,
MOZIENTUPOBAHNE, U3MEPEHHE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3 eKT, TEXHOJIOTHsI, MaTePHAIbL.

®u3uka: Marepus, arToM, 3JEKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKJHJ, H30TOIMbI,
PaanOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/ILIeCKI/Iﬁ 3apsna, MPOBOJHUKH, MOJIYIIPOBOOHUKH,
IMAIEKTPUKHY, (OTO3JIEMEHT, BELIeCTBO, TeJO, O0bEM, arperaTHOe COCTOSHHE BELIeCTBA, ras,
pacTBOp, pPAaCTBOPUMOCTb, KPHUCTAJUIMYECKAsh pEMIETKA, CIUIaBbl, (PU3HUECKUE BEITHYUHBI,
€IUHHLIBI U3MEPEHNUs1, KOCMUYeCKOe TPOCTPAHCTBO, MIaHEThI, 3BE3/bl, COJHIIE.

buonorus: ¢orocunres, neixanue, O6mocdepa, 3KOCUCTEMA, MUHEpANbHbIC yIOOpEHHS,
MUKPOSJICMCHTBIL, MAKPO3JICMEHTDL, MUTATCIIbHBIC BEICCTBA.

l'eorpadust: armochepa, rumpochepa, MHUHEpaNbl, TOPHbIE TMOPONBI, TOJIC3HbIE
HUCKOIMAaeMBbIe, TOTUIMBO, BOIHBIE PECYPCHIL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INPOI'PAMMBLI 10O XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJabTaTBl OCBOCHUS MPOrpaMMbl OCHOBHOro ofmero oOpa3oBaHuUs
IOCTHUTAOTCS B XOA€ OOYyUEHUs] XUMUH B €AMHCTBE Y4eOHOM M BOCITUTATENBHON eI TEIbHOCTH B
COOTBETCTBUM C  TPAOULUOHHBIMH  POCCHACKMMH  COLMOKYJBTYPHBIMH W  JAYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NPHUHATHIMA B OOLIECTBE MPABUJIAMH M HOPMAMH TNOBEACHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS M COLMATM3ALNN O0YYarOIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPAKAIOT TOTOBHOCTb OOYYAIOIIMUXCS PYKOBOICTBOBATHCS
CHCTEMOW TIO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACIIMPEHHE OIbITA IEATEJIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YaCTH:

1) IATPHOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOLICHMSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEINIO, TIOHUMAHMsI 3HAYEHUs XMMUYECKOH HayKH B JKU3HM COBPEMEHHOro OOIIeCTBa,
CHOCOOHOCTH BJaeTh JOCTOBEPHON HMH(OpMAIMEd O MEPEeAOBbIX NOCTHKEHUSX U OTKPBITHSIX
MHPOBOH M OTEUECTBEHHOH XMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE
MHpa 1 0011ecTBa,;

2) rpa’kIaHCKOr0 BOCTIUTAHMS:

NPEACTaBICHNS O COLHMAJbHBIX HOPMAax M MpPaBHJIAX MENUIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOINECTBEHHO  TOJIE3HOH,
yueOHO-UCCIIeIOBATENbCKON, TBOPUECKOM M JAPYIMX BHIAX [ESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOI COBMECTHOH IEATENIbHOCTH MPH BBIOJHEHUN YYeOHBIX, IO3HABATEbHBIX 337124,
BBIMOJIHEHNH XUMHYECKUX OKCIEPUMEHTOB, CO3/MaHHUH Yy4eOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO M B3aMMOINOMOIIU B MPOLIECCE HTON Y4eOHOW AEATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBENEHHE W TOCTYNKH CBOUX TOBAapHUINEH C MO3WUIMU HPABCTBEHHBIX U
NPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEICTBHIA MOCTYIIKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKHE  TPEACTABICHUS O BEIIECTBE M XUMHYECKOW  peakluw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M COCTABISFOIINE OCHOBY JUIS
NOHMMAHUS  CyIIHOCTH HAyYHOH KapTHHBI MHpa, NPEACTaBICHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3AUMOCBS3SIX YEJIOBEKA C MPHUPOAHONW CPENoi, O POJH
XUMHH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTE,

NO3HABATEJIbHbIE MOTHBBI, HANpaBJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHHHA IO XHMHH,
HeoOxonumble ansi OOBSICHEHHs HAONMIOAAaeMbIX MPOLIECCOB M SIBJICHUH, ITO3HABATEIbHOM,
UH(POPMALIMOHHONW U YUTATENbCKON KYJBTYpPBI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIBHON pabOThI
¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOH JINTEPATypOH, MOCTYNMHBIMH TEXHUYECKUMH CPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHH,

UHTEepeC K OOYYeHMIO W TO3HAHUIO, JIIOOO3HATENBbHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pPa30BaHMIO, MPOSKTHONH U MCCIENOBATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMPaBJIEHHOCTH U YPOBHs OOYUYEeHHS B JAbHEHIIIEM;

4) popMupoOBaHHUS KYJbTYPbI 310POBbSL:

OCO3HaHME IIEHHOCTU JKHU3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3[0POBBI 00pa3 >KW3HH, OCO3HAHME IIOCIEACTBUI U HEMPHUATHE BPEIHBIX
npuBbIueK (YyIOTPeONEHHsT aNKOroisl, HAPKOTUKOB, KYypPEHHUs), HEOOXOIUMOCTH COOJIONEHUs



npaBuyl OE30MacHOCTH TpH OOpaIeHHUH C XMUMHUYECKUMH BeIEeCTBAMH B OBbITY U peasibHOH
JKU3HUY,

5) TpynoBoro BocuTaHusi:

HUHTEpEeC K MPAKTHUECKOMY M3YUYeHUIO npodeccuii u Tpyaa pasIndHOro poaa, YBaKEHHUE K
TPYAy W pe3yjbTaTaMm TPYIOBOW MAEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
MPEeIMETHBIX 3HAHWW [0 XHUMHH, OCO3HAHHBIA BBIOOP WHAMBUIYAJIbHOH TPaeKTOPHUH
NPOAOKeHUsT O0pa3OBaHUS C Y4YETOM JIMYHOCTHBIX HHTEPECOB WM CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHeImHOW MpOoPeCCHOHATBHONU IESITENIbHOCTH U
Pa3BUTHST HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH aJaNTUPOBATHCS B MPOPECCHOHATBHON Cpee;

6) 3K0JIOrHYeCKOro BOCTIUTAHUS:

SKOJIOTHYECKH LiejiecooOpa3HOe OTHOIICHHE K MPUPONe KaK MCTOYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMs, NMOHUMaHHE LIEHHOCTH 30POBOrO M OezomacHOro odpasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3HUYECKOMY U TICHXHYECKOMY 3IOPOBBIO,
OCO3HaHHME LIEHHOCTH COOJIIOZIEHHS PaBHII O€30IMaCHOrO MOBEACHUS MpU padoTe C BEIECTBAMHY,
a TaKKe B CUTYALIUAX, YIPOKAIOIINX 3I0POBBIO U KU3HU JTIFOCH;

CNOCOOHOCTH TPUMEHATb 3HAHUS, TMOJydyaeMble TPU HM3YYCHUHM XUMHH, ISl PEIIEHUS
3a7a4, CBSI3aHHBIX C OKPY’KaIOLed NPUPOJHON CPEIOH, sl MOBBILIECHHS YPOBHS 3KOJIOTHYECKON
KYJITYPbI, OCO3HAHUS TJIOOAJTBPHOTO XapakTepa YKOJIOTHYECKUX MPOoOJIeM U MyTed WX PereHus
MOCPEACTBOM METOJOB XHMUHU, SKOJOTMYECKOTO MBIIIEHHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B
MO3HABATENILHON, KOMMYHUKATUBHON U COLMATIbHOMN MPAKTUKE.

METANPE/JIMETHBIE PE3YJIBTATHI

B cocraBe MeranpenMeTHBIX pPe3YJbTATOB BBINENSIOT 3HAYUMBIC MJIsT (HOPMHUPOBAHUS
MHUPOBO33pEHUST OOIIEHAyYHbIe MOHSATHUS (3aKOH, TEOPUs, MPUHIMI, TUMOTe3a, (PakT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JIPYroe.), KOTOPbIE UCTIONB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUeOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 3THX MPEeIMETOB (OPMUPOBATEH MPEICTABICHUE O
LETOCTHONW HAy4YHOW KapTHHE MHUpa, U YHUBEPCAIbHbIE y4eOHbIe AEHCTBUS (IMTO3HABATEJIBHBIE,
KOMMYHUKATHBHbBIC, PErYJSTUBHbIE), KOTOpble OOeCreunBarOT (OPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIAHHPOBAHUIO M OCYIIECTBICHUIO YUeOHOM NesITeIbHOCTH.

IMo3HaBaTeIbHBIE YHHBEPCAJbHBbIE YUe0OHbIE 1eHCTBUS

basoBbie Jornyeckune 1eHCTBUA:

YMEHHSI HUCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TPH OCBOSHUW 3HAHUIA
pPacKpBIBATh CMBICI XHMHYECKUX TOHSTHHA (BBIOENATh WX XapaKTEpHbIE MPU3HAKH,
yYCTaHABJIMBATb B3aMMOCBSI3b C IPYTUMHU TOHSTHSMH), UCTIOIB30BATh MOHATUS ISl OOBSICHEHHUS
OTHENbHBIX (DAaKTOB W SIBIICHWH, BBIOMPATh OCHOBAHHUS M KPUTEPUU ISl KjacCUUKAIH
XUMHUYECKHUX BEIIeCTB M XUMHUYECKUX PEAKLUi, YCTAHABIINBATh MPUIHHHO-CIICICTBEHHBIE CBSI3H
MEXKIy OOBEKTAMH U3yUEHUsI, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, TeIYKTUBHBIE,
MO AHAJIOTHH ), IeJIaTh BBIBOABI U 3aKIIFOUSHUS,

yMEHHE MPUMEHSTh B MPOLECCe MO3HAHUS MOHATHS (MPEIMETHbIE U METaNpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJIENH, WCIOJb3yeMble B XHMHH, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XHMUU MOJENBbHBIC MPENCTABICHUS — XUMUYECKUI 3HAK (CHMBOJ 3JIEMEHTA),
XuMu4eckass (opMysiia W YpaBHEHHE XUMHUYECKOW peakuud — TPU PeIIeHUd y4eOHO-
MO3HABATENIbHBIX 3a/1a4, C Vy4YéTOM OSTHX MOJEIbHBIX TNPEACTABICHUN BBIIBISTH U
XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKH U3yYaeMbIX OOBEKTOB — XUMHUYECKHX BEIEeCTB U
XUMHUYECKUX PEAKIUH, BBISBISTH OOIINE 3aKOHOMEPHOCTH, MPUYHHHO-CIICACTBEHHBIE CBSI3H U
MPOTHUBOPEYHS B M3YYa€MbIX MPOIECCAX U SIBJICHUSX.

Ba3zoBrble nccnegoBareibckue 1eHCTBHUS



YMEHHE HCIOJb30BATh IMOCTABJICHHbIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUS, a
TAKXK€ B KayeCTBE OCHOBBI IJs1 (POPMHUPOBAHUS THUIOTE3bl IO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXK/ICHUH,

NpUOOPETEHNE ONbITa 1O IUIAHUPOBAHMIO, OPTaHU3ALUH M TPOBEICHHI0 YYEHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOMI0IaTh 32 XOA0M IPOIIecca, CAMOCTOSITENIbHO MMPOrHO3UPOBATh €T0
pe3yiabTat, QopMmynupoBaTh O00OOIIEHHS W BBIBOABI IO Pe3yJbTaTaM MpPOBENEHHOTO OIbBITA,
HCCIIEIOBAHUS, COCTABIISATh OTYET O MPOAETAHHON padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BbIOMPATh, AHATM3UPOBATh U MHTEPIIPETUPOBATh MHYOPMALIHIO PA3JIUYHBIX BUIOB
u (popM mpencTaBaeHUs], OAYIAEMYI0 U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIONYJISIPHAS TUTEPaTypa
XUMHYECKOTO COIEpIKaHMsA, CIpaBO4YHbIE Mocobus, pecypcel HHTepHETa), KPUTUYECKH
OLICHUBATh MTPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE MPUMEHSTh Pa3JIMUYHbIe METObI U 3aIPOChl MPU NIOUCKE U 0TOOpe MHPOpPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBITIOJHEHUSI YIeOHBIX U MTO3HABATENbHBIX 33124
OTPENeNIEHHOrO THUMa, MPHOOPETeHHE OmblTa B OONACTH HCIIOJB30BAaHUS HH()OPMAILMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJCHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIB30BAHMS PA3ITUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATENIBHO BBHIOMpPATh ONTUMANBHYIO (OPMYy MpencCTaBICHUS
UHPOPMALIMK U HILUTIOCTPUPOBATH peIlaeMble 3aJadd HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popMamu rpadUKu U X KOMOMHALIUSAMY,

yMEHHE HCIOJb30BATh U AHATU3UPOBATH B Mporecce y4eOHOH M HMCCIeNOBaTENbCKON
IeSATEeIbHOCTH HH(POPMALHIO O BIMSHUH NMPOMBILUIEHHOCTH, CEIBCKOI0 XO35HCTBA U TPAHCIIOPTA
Ha COCTOSTHME OKPY>KaroIiel MpUpOAHOH Cpebl.

KomMyHHuKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe JeHCTBHA:

YMEHHUSl 3a]aBaTh BONPOCHI (B Xoxe nauanora U (WiIM) AMCKYCCHH) TIO CYLIECTBY
oOcyxnaeMoll TeMbl, (OPMYJIHUPOBATH CBOM NPEMAJIOKEHHS] OTHOCHUTENBHO BBITIOJHEHUS
MPEIJIOKEHHOM 3a1a4u;

YMEHUS IPEACTABIIATD MOJyYEHHbIE PE3YJIbTAThI TO3HABATEIBHOMN NESTEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX, MeNaTb MPE3EHTALMI0 Pe3yJbTaTOB BBIMOJHEHH XHMHUYECKOTO
SKCTepuMeHTa (71ad0opaTOPHOTO OIbITA, JTA0OPaTOPHOW PadOThI MO HCCIEOBAHUIO CBOWCTB
BEIIECTB, yueOHOro MPOEKTa);

yMEHHUs! y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH ITO3HABATEIBHOH U
HCCIIEIOBATEIbCKON NIEATENIbHOCTH NMPH PELISHHH BO3HHUKAOIUX MpoOjieM Ha OCHOBE yu&Ta
O0IMX HHTEPECOB W COTJIACOBaHMS NO3MLUH (0OCYyXIeHus, OOMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMBL), KOOPAUHALNA COBMECTHBIX EHCTBHI, ONpeAeIeHNe KPUTEPHEB M0 OLICHKE KauecTBa
BBITIOJTHEHHOH pabOThI U APYyTHE).

PeryasiTuBHbIEe YHHBepCAJIbHbIE yUeOHbIE AeiiCTBHS:

YMEHHE CAMOCTOSITENIbHO ONPEAEISITh LETH AesITeNbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBAaTh U TPHU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JEATENBHOCTb, BBIOMPATH
HanOonee o¢@dexkTuBHbIe CcrnocoObl pemreHuss y4eOHbIX W MO3HABATENBHBIX — 3ajad,
CaMOCTOATENIBHO COCTaBJIATh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIA AJITOPUTM AEHCTBUM MpU
BBIMTOJIHEHNH 3a1aHUil C y4Y€TOM TMOJY4YeHHs] HOBBIX 3HaHMH 00 M3y4aeMbIXx OOBEKTax —
BEIECTBAX M PEAKIUsIX, OLEHNUBATh COOTBETCTBHE MOIyUYEHHOIO PE3yJIbTaTa 3asiBICHHON LNy,
YMEHHE HCIIONb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCJIOBUH 3a1aHHH.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3yJNbTATOB II0 OCBOGHHUIO OOS3aTENbHOTO COMEPIKaHMA,
YCTaHOBJIEHHOTO JaHHOW (enepanbHoil pabodeil mTpOrpaMMoOill, BBINENSIOT. OCBOEHHBIC



Oo0y4arOIUMHUCS Hay4YHblE 3HAHUS, YMEHUS M CIOCOObl JeicTBui, crenuduyueckue as
npeaMeTHod obnactu «XUMUS», BUABI JESITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNH, TPeOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX yUEOHBIX 1 HOBBIX CUTYALIHSIX.

K konmy obydeHus B 8 kjacce mpenMeTHblE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpakaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS] YMEHUH!

PaCKpBIBATh CMBICT OCHOBHBIX XMMHYECKUX TMOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKUH
3JIEMEHT, TMpPOCTOE BEIIECTBO, CJOXHOE BEI[ECTBO, CMeCh (OOHOpPOAHAs U
HEOHOPO/IHAS), BAJEHTHOCTb, OTHOCHTENbHAs aTOMHAasi M MOJIEKYJSIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSIPHAas Macca, MaccoBas JOJS XHMHUYECKOTO
3JIEMEHTa B COENMHEHUH, MOJIIPHBIA OOBEM, OKCHA, KHCIIOTa, OCHOBAaHHE, COJb,
3JEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHUS, XUMHYUECKas PEaKLHs], KIacCU(PUKALIS
peaKkuuii: peakiy COeNUHEHNs, PEaKLH PA3JI0KEHUs, PEAKIINN 3aMEIICHUs, PEaKINU
oOMeHa, 3K30- ¥ SHAOTEPMUYECKHE PEAKIINH, TETUIOBOH 3(PQeKT peakuuu, sapo aToMa,
3JIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTalb, paguyC aromMa, XMMUYeCKas CBS3b,
NOJSIPHAsl M HETOJSIpHAsl KOBAJECHTHAsI CBS3b, WOHHAS CBsI3b, WOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi AOJIS BeleCcTBa (MMPOLIEHTHAsE KOHIIEHTPALIUS) B PACTBOPE;
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKHX TOHSITUH M MPUMEHSTH 3TH
MIOHATHSI TPH OTNIMCAHUH BEIIECTB U UX MPEBPAIICHUH,

UCTIOJIb30BAaTh XUMHYECKYI0 CHMBOJHKY [UJIsl COCTaBJE€HUs (OPMYJT BEILIECTB H
YPaBHEHUNH XUMUYECKUX PEaKLUH;

OTIPeNeNATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COENUHEHUSX, CTEIEHb
OKHCIICHHsI 3JIEMEHTOB B OWHAPHBIX COEAWHEHHSX, NPHHAIJIECKHOCTh BEINECTB K
OTIpPEeNeNIEHHOMY KJIacCy COE€OUHEHMH 1o (QopMmynaM, BHI XUMHYECKOW CBSI3U
(KOBaJIEeHTHAs! M NOHHAS) B HEOPTAHUYECKUX COSTUHEHMSX,

packpeiBath cMmbich Ilepuonnueckoro 3akona /I, 1. MenneneeBa: 1€MOHCTPUPOBATH
MOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHYECKHUX 3JIEMEHTOB OT HX
nojoxkeHuss B llepmommdeckoll cucTeMe, 3aKOHOB COXPAaHEHHUs] MAacChl BEINECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOTapo;

ONMHUCBHIBATD M XapakTepu3oBarThb TabamuHyr ¢opmy Ilepuogudeckoil cuCTEMBI
XUMHYECKHX 3JIEMEHTOB. pa3jMyaTh IMOHITUS «maBHas noarpynma (A-rpynma)» u
«mobounast moarpynmna (b-rpynma)», manbie u OoNbIINE TEPUOABI, COOTHOCUTH
0003HaueHHsI, KOTOpBhIe UMEIOTCS B TaOnuue «llepuomuyeckas cucteMa XMUMHYECKHX
snemeHTOB J[. 1. Menneneesa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsia siapa, olliee 4YHCIO BJIEKTPOHOB H
pacripeneneHne ux o 3IEKTPOHHBIM CJIOSIM);

KJIaCCU(UIINPOBATh XUMUYECKHE 3JIEMEHTBI, HEOPIraHUIECKHE BEIECTBA, XUMHUECKUE
peakuuu (IO YMCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEINECTB, IO TEIIOBOMY
s dekry);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIMEe XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIAacCOB, TIOATBEP)KOas ONMHMCAHHE NPUMEpaMU  MOJIEKYJISIPHBIX  YPaBHEHUIA
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHIA;

NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTU OT HX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUA XUMUYECKHUX MPEBPALICHUN B PA3JIUUHBIX YCIOBHSX;
BBIYUCIISITH OTHOCHTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MAacCChl BEIECTB, MAaCCOBYIO
TOJI0 XUMUYECKOTO 3JIEMEHTa 110 (OpMyJie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTD PACUETHI IO YPABHEHUIO XUMHUYECKOHN PEaKIIHH;



NPUMEHSITH OCHOBHBIE OMEPAIMU MBICJUTEIbHON NESITETbHOCTH — aHAIW3 U CHHTE3,
CpaBHEeHUE, O00OOIIeHNe, CUCTEMATH3AINI0, KIaCCU(DUKAIUIO, BBIBJICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JIJIsl M3YYEHHS] CBOWCTB BEINECTB M XUMHUYECKUX PEaKIIHIA,
€CTeCTBEHHO-HAayYHble ~ METOAbl  TO3HaHWS  —  HaONmIOZieHuWe,  H3MEpEHHE,
MOZIETUPOBAHKE, SKCIIEPUMEHT (peaibHbIN 1 MBICICHHBI),

CleZIoBaTh TPABUJIaM  TOJIb30BAHUS XHMMHYECKOM TOCynoi u  JabopaTOpHBIM
o0opynoBaHHEM, a TaKk)ke MpaBujiaM OOpalleHHsi C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHIO
u cobupaHuro razoo0pa3HbIX BEIIeCTB (BOAOPOAA W KHCIOPONA), MPHUTOTOBJICHHIO
PacTBOPOB C OMPENEIEHHON MAaCCOBOM AOJIEH PaCTBOPEHHOIO BELIECTBA, MJIAHUPOBATH
U TIPOBOJMTH XMMUYECKHE HKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INENOUEH U
KHUCJIOT C TIOMOIIBbIO MHIUKATOPOB (JTakMyC, GeHOI(TaNenH, METHIIOPAHK U APYTHE).

K konmy obydeHus B 9 kjacce mpenMeTHblE pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakath CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS] YMEHUH!

PaCKpBIBATH CMBICT OCHOBHBIX XWMHYECKUX MOHSITHHA: XUMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, MTPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD,
3JNEKTPOOTPULIATEIBHOCTb, CTENIEHb OKHCJICHHS, XUMHUYECKas pPeakLus, XUMHUYeCKas
CBsI3b, TETUIOBOH 3((PEKT peakuuu, MOJb, MOJSIPHBIH OOBEM, pPacTBOP, SJIEKTPOJHUTHL,
HE3JIEKTPOJIUTBI, 3JIEKTPOJIMTHUYECKAs JAUCCOLMALMSA, PEAaKUUd HOHHOTO OOMEHa,
KaTaJIN3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHUMbIE pEaKLUH,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUUH,  OKUCIHUTENb,  BOCCTAHOBHTED,
OKHCIICHHE M BOCCTAHOBJICHHE, AaJUIOTPONHs, aM(pOTEPHOCTb, XUMHUECKasl CBS3b
(KOBaJIeHTHas,, HWOHHAs, METAJUINYECKas), KPUCTAJUIMYECKas pEeLIETKa, KOPPO3Us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOH pPEaKLUWH, TNPEAeTbHO AOIMyCTHMAs
koHueHrpauus I1/IK semectsa,

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMUYECKHX TOHSITUH M MPUMEHSTH 3TH
MIOHATHSI TPH ONIMCAHUU BELIECTB U MX MPEBPAIICHHI,

UCTIONIb30BaTh XUMHYECKYI0 CHMBOJHKY [UJIsl COCTaBJI€HUs (OPMYyJT BEILIECTB H
YPaBHEHUNH XUMUYECKUX PEaKLUH;

ONpeneNATh BAJIEHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKHUX 3JIEMEHTOB B
COEAMHEHUSX PAa3JIYHOTO COCTaBa, NPUHAMJIEKHOCTb BEINECTB K OIPEAeTEHHOMY
KJIacCy COeNWHEHHMH Mo (opmynaM, BHI XHUMHUYECKOH CBsI3U (KOBAJEHTHAs, MOHHAS,
METaJUIN4eCcKasi)) B HEOPTraHMYECKHMX COEAMHEHHUSX, 3apsii HOHA N0 XHMHUYECKOH
dopmyIe, xapakrep cpeapl B BOAHBIX PACTBOPAX HEOPTaHWYECKHX COSTUHEHUH, THII
KPHUCTAJUTHUECKONH PEeLIETKH KOHKPETHOTO BEIIECTBA,

packpeiBath cMmbica Ilepuoanueckoro 3akona . 1. Menneneesa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHUe. OMUCBHIBATh U XapakTepu3oBaTh TabmnuHyo (opmy Ileprnonudeckoit
CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB. pa3jiMyaTh IOHATUS «raBHas noarpynma (A-
rpymmna)» u «mnobounas mnoxarpynmna (b-rpymma)», mamele u OonblINe MEPUOIBI,
COOTHOCUTh OOO3HAuYeHMs, KOTOpbleé HUMEIOTCS B IEPHOANYECKON Tadmuue, C
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOEHHs aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsia siapa, odIee YuciIo 3JIEKTPOHOB U PaclpeesieHue UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEAMHEHUI B Mpenenax MajbIX MEePHOAOB U TJABHBIX MOATPYIII C YYETOM CTPOSHHS
UX aTOMOB;



KJIaCCU(PUITMPOBAT XUMUYECKHE 3JIEMEHTBI, HEOPTAHMYECKHIE BEIIECTBA, X UMUYECKUE
peakuuu (IO YMCIIy W COCTaBY YYAaCTBYIOIIUX B PEAKLHH BELIECTB, 0 TEIIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTETeHEeH OKUCIEHUS] XUMHUYECKUX 3JIEMEHTOB);,
XapaKkTepu3oBaTh (OMHUCHIBATH) OOImUEe W Ccrenuduveckrue XUMHUYECKHEe CBOWCTBA
MPOCTBIX U CJIOKHBIX BEINECTB, MOATBEPKIAsl ONMHUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPAaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI,

COCTaBJIATb YPABHEHUSI SJIEKTPOJUTHUECKON AMCCOLMALIMN KUCIIOT, IIEeJIOYEN U CONel,
TIOJTHBIC Y COKPAIIEHHBIE YPABHEHHS PEaKIMii MIOHHOTO OOMEHA, YpaBHEHHS PEaKlni,
NOATBEP)KJAIOIINX ~ CYLIECTBOBAHME TI'€HETUYECKOH CBS3M MEXAY BELIeCTBAMHU
Pa3JIMYHBIX KJIACCOB,

PacCKpBIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUI MOCPEICTBOM
COCTABJIEHHSI HJIEKTPOHHOTO DajlaHCa 3TUX PEaKLIHIA;

MPOTHO3MPOBATh CBOWMCTBA BEINECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XHMUYECKUX MPEBPAIEHUH B PA3JIMYHBIX YCIOBUSIX,

BBIYUCIISITH OTHOCHTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MAacChl BEIECTB, MAaCCOBYIO
JOJI0 XUMUYECKOTO 3JIEMEeHTa 10 (OpMyJie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINY,

coOmomarh TMpaBWja TIOJIb30BAHUS XHUMHUYECKOW TOCYZoH U J1abopaTopHBIM
o0opynoBaHHEM, a Tak)Ke MpaBuUiia OOpaIleHUs] C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJTHEHHIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO MOTyYEeHUIO
U COOMPAHUIO ra3000pa3HBIX BEIECTB (aAMMHAKa U YTIIEKHUCIIOrO Tas3a);

MPOBONTL PEAKIHMH, TTOATBEPXKAAOININE KAYeCTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM NYyTEM XJIOpUA-, OpoMua-, momma-, kapOoHat-, ¢ocdar-,
CWJIMKAT-, CyJibdaT-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS U HOHBI H3yYEHHBIX
METaJUIOB, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTAaHMYECKHUX BEIIECTB,
MPUMEHATh OCHOBHBIC OMEPAI[MU MBICIUTELHON NEATEIbHOCTH — aHAJIU3 U CHUHTES,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aLUI0, BBIIBICHNE NPUYHMHHO-CIIEICTBEHHbBIX
CBsI3€M — AJisI WU3Y4YEHHs] CBOWCTB BELIECTB M XHMMHYECKHUX PEAKLUN, €CTECTBEHHO-
Hay4YHble METOABl IO3HAHWS — HAONMIOJeHWE, W3MEpeHHe, MOICINPOBAHHE,
SKCIIEPUMEHT (PeabHbIA U MBICIIEHHBIN).



TEMATWNYECKOE NMNJT1AHNPOBAHWE

8 KJTIACC
KonnyecTtso yacoB
No HanmeHoBaHWe pa3fenoB u
KOHTpO/IbHbIE lNpakTnyeckme
n/n TeM nporpamMmb| Bcero
paboThbl paboThbl
Pa3gen 1. lNepBoHayYasibHble XUMNYECKUE NOHATUA
Xummns — BaxxHas 061acTb
eCTecTBO3HaHuA U
11 o 5 2
NpPaKTU4ecKon AeATeNbHOCTH
yenoBeka
BeLecTsa 1 XnMmnyeckue
12 » 15 1
peakumm
WToro no pasgeny 20

Pasfen 2. BakHeiiLLMe NpeAcTaBUTENIN HEOPTraHNYECKMX BELLIECTB

Bo3agyx. Kucnopog. lNoHAtme

21 6
06 okcugax
Bogopog.lNoHsaTre o Kucnotax

2.2 8 1
1 conax

93 Bopa. PacTBopsbl. MoHATME 06 5 1 0

OCHOBaHUAX

OcCHoBHbIe K/1acehl
24 o n 1 1
HeopraHN4YecKnXx CoejHeHNI

ANeKTPOHHbIE (LNPPOBLIE)
obpasoBaTe/ibHble pecypchbl

Bubnnoteka LLOK
httDs://m.edsoo.ru/7f41837c P3LU
httDs://resh.edu.ru/

Bubnunoteka LIOK
https://m.edsoo.ru/7f41837c POLL
https://resh.edu.ru/

Bubnnoteka LLOK
https://m.edsoo.ru/7f41837c
PELWIY Ora
https://oge.sdamgia.ru/
Bubnnoteka LLOK
https://rn.edsoo.ru/7f41837c POLU
https://resh.edu.ru/

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c POLL
https://resh.edu.ru/

Bubnnoteka LLOK
https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://oge.sdamgia.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c

WToro no pasgeny

30

PELWLY Ora
https://oge.sdamgia.ru/

Pasgen 3. Neprnoanyeckunii 3akoH 1 Meprogmnyeckas cMcTeMa XMMnUYecKnx anemeHToB . . MeHgeneeBa. CTpoeHMe aTOMOB.

Xnmnyeckas cBsasb. OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE peakynmn

MeproanYecKnii 3aKOH U
Nepuognyeckas cuctema

31 XUMUYeckumx anemeHTos . U.
MeHpene-esa. CTpoeHue
aToma

XnMmnyeckas cBs3b.
3.2 OKucnnTenbHO-
BOCCTaHOBUTE/IbHblE peaKLum

WToro no pasgeny

Pe3epBHOE Bpems

OBLUEE KOJTMYECTBO YACOB MO
NMPOrPAMME

68

Bubnunoteka LIOK
https://m.edsoo.ru/7f41837c
PELWLY Ora
https://oge.sdamgia.ru/

Bubnunoteka LIOK
https://m.edsoo.ru/7f41837c
PELLY OIra
https://oge.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41837c


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

9 K/1ACC

HanmeHoBaHWe pa3fenoB 1 TemM
nporpamMmbi

Ne n/n

Pa3gen 1. BellecTBoO N XUMNYECKME peaKuumn

[MoBTOpeHME 1 yriny6neHne 3HaHWIA

11
OCHOBHbIX pas3fenioB Kypca 8 Knacca
12 OCHOBHbIe 3aKOHOMEPHOCTI XUMUYECKUX
' peakLmi
13 ANeKTPoNUTUYeCKas auccoumaums.

XUMMYecKme peakLum B pacTBopax

WToro no pasgeny

Pasgen 2. HemeTtannbl N UX COeaUHEHUS

O6LLas XapaKTePUCTIKA XUMUYECKNX

21
anemeHToB YTIA-rpynnbl. ["aoreHsl

O6Lan XxapaKTepUCTUKAa XMMUYECKMX
2.2 anemeHTOoB Y1A-rpynnbl. Cepa v eé
CoeauHeHNs

KonnyecTtBo yacoB

Bcero

17

KOHTpO/IbHbIE
paboTbl

[MpakTnyeckue
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTe/ibHble

pecypchbl

bnbnmoteka LIOK
httDs://m.edso0.ru/7f41a636
P3LU https://resh.edu.ru/

bubnunoteka LIOK
https://m.edsoo.ru/7f41a636
P3LU https://resh.edu.ru/

bubnnoteka LIOK
https://rn.edsoo.ru/7f41a636
PELLY OIra
https://oge.sdamgia.ru/
P3LU https://resh.edu.ru/

bubnnoteka LIOK
https://rn.edsoo.ru/7f41a636
PELLY OIr2
https://oge.sdamgia.ru/
P3LU https://resh.edu.ru/
bubnunoteka LIOK
https://rn.edsoo.ru/7f41a636
PELLY OIa


https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636

O6Las xapaKTepUCTUKa XUMUYECKMX
2.3 anemeHTOB Y A-rpynnbl. A30T, docdop 1 nx
coefuHeHus

O6bLasn xapaKTepucTKa XMMUYECKMX
2.4 anemeHToB 'YA-Tpynnbl. YTnepos v
KPEMHUIA 1 UX COeaUHEHNS

WToro no pasgeny

Pa3gen 3. MeTansnbl 1 UX COeUHEHUSA

31 OO6wyme cBOVCTBa METa/I/0B

3.2 BaxkHenLLne meTan/bl U UX COeANHEHWS

WToro no pasgeny

Pasgen 4. XumMmuna 1 oKpy>xaroLaa cpeja

41 BeluecTBa 1 MaTepuasbl B XXU3HWN YeN0BEKA

25

16

20

https://oge.sdamgia.ru/
P3LU https://resh.edu.ru/
bnénuoteka LIOK
https://m.edsoo.ru/7f41a636
PELLY OIra
https://oge.sdamgia.ru/
P3LU https://resh.edu.ru/
bnbnuoteka LIOK
https://m.edsoo.ru/7f41a636
PELLY OId
https://oge.sdamgia.ru/
POLWU https://resh.edu.ru/

bnénmoteka LLOK
https://m.edsoo.ru/7f41a636
PELLY OIra
https://oge.sdamgia.ru/
POLWU https://resh.edu.ru/
bubnunoteka LIOK
https://m.edsoo.ru/7f41a636
P3LU https://resh.edu.ru/

bnbnuoteka LIOK
https://m.edsoo.ru/7f41a636
P3LU https://resh.edu.ru/


https://oge.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://oge.sdamgia.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

WToro no pasgeny 3

bnbnuoteka LLOK

Pe3epBHOe Bpems 3 httDs://m.edsoo.ru/7f41a636

OBLLEE KOTMYECTBO YACOB 110 NPOIrPAMME 68 4 7


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




Ne
n/

NOYPOYHOE MNIAHNPOBAHUE

8 KJTIACC

Tema ypoka

MNpegmeT Xumnn. Ponb
XUMUU B XKNU3HU
yenoseka. Tena u
BelllecTea

[NoHATME 0 MeTofax
No3HaHNA B XNMUK

MpakTnyeckas paboTa
Ne 1 «[paBuna paboTbl B
nabopatopuu v NPUEMbI
obpalLeHus ¢
nabopaTopHbIM
060pyi0BaHVEM»

UuncTble BeLLECTBa U
cMecu. Cnocobsl
pasfeneHns cMecen

MpakTnyeckas pabota
Ne 2 «Pa3geneHuve
cmecen (Ha npumepe
OYUCTKM MOBapeHHOM
COMMn)»

ATOMbI U MONEKY b

KonnyecTtBo 4yacoB

Bcer
0

KOHTPO/IbHbI
e paboThbl

IMpakTnyeckun
e paboThbl

Jata
N3y4veHu
A

ONeKTPOHHbIE

umdpoBble
obpasoBaTe/ibHble

pecypchbl

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d210
c

bubnunoteka LIOK
https://m.edsoo.ru/ff0d227
e

bubnunoteka LIOK
https://m.edsoo.ru/ff0d23d
C

bubnunoteka LIOK
https://m.edsoo.ru/ff0d26¢
a

bubnunoteka LIOK

https://m.edsoo.ru/ff0d28c
8

bnbnuoteka LLOK

BocnuTaTenbHble Lenv

CopeinicTBOBaTb B X0/
YPOKa ()opMMPOBaHNIO
CreayroLwmx
MMUPOBO33PEHYECKMX NAaeii:

1) 06bEKTUBHOCTb U
peaslbHOCTb OKPY>KaloLLLEro
MVPa;

2) NPUUMHHO-CNECTBEHHbIE

1 Apyrue CBA3W Mexay
SIBNEHVSIMMN.

Cospatb ycnosus,


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

10

14

XUMUNYECKUNE 3/IEMEHTBI.
3Haku (CMBO/IbI)
XUMWNYECKNX 3/IEMEHTOB

MpocTble 1 CNoXHbIe
BeLlecTBa

ATOMHO-MONEKYNSAPHOE
yuyeHue

3aKOH NOCTOAHCTBA
COCTaBa BeLLECTB.
Xumunyeckas qopmyna.
BaneHTHOCTL aTOMOB
XUMMUYECKMX 3/1EMEHTOB

OTHOCUTENBbHASA aTOMHas!
Macca. OTHocUTeNbHasA
MOMeKy/isipHaa macca

MaccoBasa gons
XUMWNYECKOr 0 3/1IEMEHTA
B COeANHEHUM

Konnyectso BeLlecTBa.
Monb. MonspHasa macca

dunsnyeckme u
XUMNYECKNE ABNEHUS.
X1MUYecKan peakuns

httDs://m.edsoo.ru/ff0d2a6
C

bubnunoteka LIOK
https://m.edsoo.ru/ff0d2be
8

bubnnoteka LIOK
https://m.edsoo.ru/ff0d2a6
C

bubnunoteka LIOK
https://m.edsoo.ru/ff0d2d5
0

bubnunoteka LIOK
https://m.edsoo.ru/ff0d2ea
e

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d323
C

bubnunoteka LIOK
https://m.edsoo.ru/ff0d350
C

bubnunoteka LIOK
https://m.edsoo.ru/ff0d523
0

bubnnoteka LIOK
https://m.edsoo.ru/ff0d37f
a

o6ecneqMBa|om,v|e
BOCNnUTaHne NHTEPeCa K

Oyayuwei npodgeccun.

CnocobcTBoBaTb
pasBUTUIO TBOPYECKOIO
OTHOLLEHWS K Y4eBHO
[eATeNbHOCTY.

Cnocob6cTBOBaATb
BOCMUTAHNIO GEPEXHOro
OTHOLLEHWS K
OKpY>KatoLLLei npupose.

Co3spatb Ha ypoke
YC/oBWS,
obecrneynBaroLLme
BOCNUTaHWe aKKypaTHOCTU
1 BHUMATENbHOCTUN Npu
BbIMO/IHEHUN PaboT C
NpYMeHeHNeM
XUMUYECKOr 0
o6opyaoBaHuA u
PeaKkTUBOB.


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

16

17

19

20

21

Mpr3Hakun 1 ycnosus
npoTeKaHus
XUMUYECKUX peakuuii

3aKOoH coxpaHeHus
MacCbl BeLLeCTB.
X1Mun4yeckune ypaBHeHNs

BbluncneHus
KO/IM4YecTBa, Macchbl
BeLLecTBa no
YypaBHEHUAM
XUMUYECKNX peakLuin

Knaccugmkayms
XUMUYECKNX peakLinii
(coegnHeHws,
pas3NoXeHus,
3aMeLLeHNs, 06MeHa)

M. B. J/lomoHOCOB —
YYEHbIR-
SHLMK/IOMNEANCT.
O6006LLeHMe 1
cucTemMaTm3aumna 3HaHWM

KoHTponbHas paboTa
Nel no Teme «BelecTsa
N XMMWNYeCcKne peakLmm»

Bo3yx — cmech rasos.
CocTaB BO3gyXxa.
Kucnopog — 3anemeHT u
NPOCTOe BELLECTBO.
O30H

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d3al
6

bubnunoteka LIOK
https://m.edsoo.ru/ff0d3b8
8

bubnunoteka LIOK
https://m.edsoo.ru/ff0d570
8

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d3f3
4

bubnunoteka LIOK
https://m.edsoo.ru/ff0d40c
4

bubnunoteka LIOK
https://m.edsoo.ru/ff0d429
0

bubnunoteka LIOK
https://m.edsoo.ru/ff0d448
e

CnocobcTBoBaTb
OB/aIEHNIO
Heob6X04NUMbIMW HaBblKaMu
CaMOCTOSTE/NbHOM

YUYeOHOW [eATENbHOCTH.

CnocobcTBoBaTh
(hOPMMPOBAHNIO HAYYHOTO
MVPOBO33PEHNS.

CnocobcTBOBaThH
BOCNUTaHUIO GEPEXXHOIO
OTHOLLIEHWS K OKPY>KatoLLei

npupoge.

Cnocob6cTBOBaTh
(hOPMMPOBAHUIO HAY4HOTO
MWPOBO33PEHNSA Ha


https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

dusnyeckme n
XUMWUYECKMEe CBONCTBA
Kucnopoga (peakumm
OKWC/IEHWA, TOpPeHue).
MoHATME 06 oKcmaax

Cnocobbl nonyyeHUs
Kvcnopoja B
naboparopuu 1
MPOMBbILLIEHHOCTU.
MpuMeHeHVe Kicnopoaa

TennoBoi adgekT
XUMUYECKOW peaKLuu,
MOHATUE O
TEPMOXUMUNYECKOM
YpaBHEHUN, 3K30- U
3HL0TEPMUYECKUX
peakumsax

Tonnueo (HegTb, Yronb
N MeTaH). 3arpsasHeHuve
BO3AyXa, Crnocobbl ero
npesoTBpaLLeHNs
MpakTnyeckas pabota
Ne 3 rno Teme
«[lMonyyeHwne n
cobupaHne Kucnopoaa,
N3y4YeHve ero CBOMCTB»

Bopopos — 31eMeHT U
NMpoCTOe BELLECTBO.
HaxoxgeHwne B npupoge

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d461
4

bubnunoteka LIOK
https://m.edsoo.ru/ff0d497
a

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d479
0

bubnunoteka LIOK
https://m.edsoo.ru/ff0d4c4
a

bubnunoteka LIOK
https://m.edsoo.ru/ff0d4ae
2

bubnnoteka LIOK
https://m.edsoo.ru/ff0d4dd
0

nprMepe n3yyeHmns
(PU3NYECKMX Y XMMUYECKNX
CBOWCTB KUCMOpOAa.

Cnoco6CcTBOBATb PA3BUTUIO
TBOPYECKOr0 OTHOLLIEHNS K
Yy4ebHOIN AeATENbHOCTH.

Cnocob6cTBOBaTh
OBMafeHN0 HE0OXOAUMBIMM
HaBblKaMu
CaMOCTOSATe/IbHOW YHeBHO
[eATENbHOCTW.

Co3spgatb ycnosus,
obecrneynBaroLLve
(hopMMpoBaHUeE y YUYEHNKOB
HaBbIKOB CaMOKOHTPONS.

Cnoco6cTBOBaTH PasBUTUIO


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

28

29

30

31

32

34

35

dusnyeckme n
XUMWUYECKMEe CBONCTBA
BoZopoaa. MNprumeHeHne
BOZOpoa

IMoHsATUE 0 KUCNoTax u
conax

Cnocobbl nonyyeHns
BOAOpO/a B
nabopaTopum
MpakTnyeckas pabota
Ne 4 no Teme
«[TonyueHne n
cobvpaHue Bogopoa,
N3y4YeHvie ero CBOMNCTB»

MonsipHbIin 06bEM rasos.

3akoH ABoragpo

BbluncneHns o06bEMa,
KOMMYecTBa BeLLEeCTBa
rasa rno ero M3BecTHoMy
KONMYeCTBY BeLLECTBa
NN 06BLEMY

BbluncneHms 06bLEMoB
rasoB o ypaBHEHUIO
peakLMmn Ha OCHOBe
3aKOHa 0ObEMHBbIX
OTHOLLIEHW ra3oB

dusnyeckme n

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d4d
0

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d50d
2

bubnunoteka LIOK
https://m.edsoo.ru/ff0d4dd
0

Bubnuoteka LLOK
https://m.edsoo.ru/ff0d4f4
2

bubnunoteka LIOK
https://m.edsoo.ru/ff0d542
e

bubnunoteka LIOK
https://m.edsoo.ru/ff0d55a
0

bnbnuoteka LLOK
https://m.edsoo.ru/ff0d570
8

bubnunoteka LIOK

TBOPYECKOr0 OTHOLLUEHNS K
q Yy4ebHON AesATeNbHOCTH.

Ob6ecrneynTb BbICOKYHO
TBOPYECKYH) aKTUBHOCTb
MNPV BbINOMHEHNN
AOMaLLHEero 3agaHus.

CnocobcTBoBaTb
pasBUTUIO TBOPYECKOIO
OTHOLLEHMS K YUYeBHO
[eATeNbHOCTY.


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

36

37

38

39

40

41

XUMUYECKNe CBOCTBA
BO/bl

CocTtaB OCHOBaHWA.
MoHsiTMe 06
NHAMKaTopax

Boja Kak pacTBopuTens.
HacbILeHHbIe 1
HeHacCbILLeHHble
pacTBopbl. MaccoBas
[lonsa BelLecTBa B
pacTeope

MpakTnyeckas paboTa
Ne 5 no Teme
«[lpurotosneHne
pacTBOpPOB C
onpeaenéHHom
MacCOBO#1 fonei
pacTBOPEHHOr 0
BeLLecTBa»
KoHTposbHas paboTa
Ne2 o Teme «Kuncnopogs,.
Bogopoa. Boga»
Okcuabl: cocTas,
Knaccugpmkaums,
HOMEHK/aTypa
MonyyeHue n
XUMUYECKNe CBOMCTBA
KMCNOTHBIX, OCHOBHbIX U
am(oTepHbIX OKCU0B

httDs://m.edsoo.ru/ff0d587
a

bubnunoteka LIOK
https://m.edsoo.ru/ff0d59e
2

bubnunoteka LIOK
https://m.edsoo.ru/ff0d5b4
0

bubnunoteka LIOK
https://m.edsoo.ru/ff0d5eb
a

bubnunoteka LIOK
https://m.edsoo.ru/ff0d634
2

bubnnoteka LIOK
https://m.edsoo.ru/ff0d664
e

bubnunoteka LIOK
https://m.edsoo.ru/ff0d664
e

Ob6ecrneynTb BbICOKYHO
TBOPYECKYH aKTUBHOCTb
NPV BbINOHEHNM
NPaKTUYeCcKom paboThl.

Co3patb ycnosus,
obecneymBaroLLme
BOCMUTaHWe CTPEM/IEHNS
cobnoaatb npasuna
6e3onacHoro BeaeHus
NpakTU4YecKnx pabor.

Co3sgatb Ha ypoke
yCnoBus,
obecneymBaroLLme
BOCMMTaHME aKKypaTHOCTK
1 BHUMATENbHOCTU MpK
BbIMNO/IHEHMW PaboT C


https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42

44

46

47

48

49

OcHoBaHuS: cocTas,
Knaccudgukaums,
HOMeHKnaTypa

lMonyuyeHne n
XUMUYECKME CBOMCTBA
OCHOBaHUI

Kucnotbl: cocTas,
Knaccupmkauums,
HOMeHK/aTypa

Mony4yeHwve n
XUMUYECKMNe CBOMCTBA
Kuncnot

Conu (cpeaHue):
HOMEHKNaTypa, Cnocoobl
NoNyYeHNs, XMMUYECKme
CBOICTBA

MpakTnyeckas pabota
Ne 6. PelueHue
3KCNepPUMEHTASIbHbIX
3afay no teme
«OCHOBHbIe Knacchbl
HeopraHnyeckmx
COeIVHEHNIN»

["'eHeTM4YecKas CBA3b
MeXay Kraccamu
HeopraHN4Yeckmnx
COEIVHEHWI

O600LLeHMe 1
cucTemMaTmnsaumna 3HaHWM

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d67c
a

bubnunoteka LIOK
https://m.edsoo.ru/ff0d67c
a

bubnunoteka LIOK
https://m.edsoo.ru/ffOdfee2

bnbnuoteka LLOK
https://m.edsoo.ru/ff0dfee2

bubnunoteka LIOK
https://m.edsoo.ru/00ad94
74

bubnunoteka LIOK
https://m.edsoo.ru/00ad9b
7c

bubnunoteka LIOK
https://m.edsoo.ru/00ad9a5
0

bubnunoteka LIOK
https://m.edsoo.ru/00ad9ch

MPUMEHEHVEM XMMMUYECKO
ro 060py/0BaHu.

CnocobcTBoBaTb
pasBUTUIO TBOPYECKOIO
OTHOLLEHWS K Y4eBHOM
AEeATeNbHOCTY.

Cospatb ycnosus,
obecneymBaroLLme
(hopmupoBaHme y
YUYEHVKOB HaBbIKOB
CaMOKOHTPONS.

CnocobcTBoBaTh
pa3BUTMIO TBOPYECKOTO
OTHOLLIEHUS K y4eOHOM
[eATeNbHOCTY.

Cnocob6cTBoBaThH
BOCNUTaHNIO GEPeXXHOro
OTHOLLEHUS K
OKPY>KatoLLLE npupoge.


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

50

ol

52

56

KoHTponbHas paboTa
Ne3 no Teme "OCHOBHbIe
Knaccbl HEOpraHMYecKmx
coeuHeHnn"

[NepBble NOMbITKK
Knaccugukaumm
XUMUYECKNX 3/1eMEHTOB.
lMoHATKE 0 rpynnax
CXOAHbIX 3/1EMEHTOB

MepnoanYecKnin 3aKoH 1
Neprogunyeckasa cuctema
XUMNYECKNX 3NEMEHTOB
[. V. MeHaeneesa

Mepuofbl, rpynmbl,
noarpynmbl

CTpoeHve aToOMOB.
CocTaB aTOMHbIX A4ep.
3oTonbl

CTpoeHVe 3NeKTPOHHbIX
060/104eK aTOMOB
3/1EMEHTOB
Mepnoanyeckoi
cuctemsl 4. U
MeHpeneesa
XapaKkTepucTunka
XUMWYECKOT O 3/1IEMEHTA
Mo ero NoNOXeHWo B

2

bubnunoteka LIOK
httDs://m.edsoo.ru/00ad9el
a

bubnunoteka LIOK
https://m.edsoo.ru/00ad9ff
a

bubnunoteka LIOK
https://m.edsoo.ru/00ada52
C

bubnunoteka LIOK
https://m.edsoo.ru/00ada52
C

bubnunoteka LIOK
https://m.edsoo.ru/00ada34
2

bubnunoteka LIOK
https://m.edsoo.ru/00ada6b
C

bubnnoteka LIOK
https://m.edsoo.ru/00ada82
4

O6ecrneynTb YCnoBus rno
(hopMM1POBAHNIO
CO3HaTe/IbHOM
ANCUMMNNHBI U HOPM
NOBeLEeHNS yYaLLNXCS.

CnocobcTBoBaTh
pasBUTUIO TBOPYECKOIO
OTHOLLEHWS K Y4eBHO
[eATeNbHOCTY.

Cnocob6cTBOBaTb
BOCMUTaHUIO
6epeXxnmMBoCTy 1
3KOHOMMN.

ObecrneynTb yCnoBua ais
BOCMUTaAHMSA
MONOXNTENbHOT0
MHTEpeca K U3y4aemMomy

npeaMery.


https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

57

58

59

60

61

62

64

Mepuoanyeckoi
cucteme . W.
MeHgeneesa

3HayeHve
Mepnogmyeckoro 3akoHa
[NA PasBUTUA HaYKM 1
npaktukn. . W.
MeHzeneeB — Y4EHbIN,
nejaror v rpaxaaHuH
AnekTpooTpuLaTensHOC
Tb aTOMOB XMIMUYECKNX
3/1EMEHTOB

VIOHHas XuMnyeckas
CBS3b

KoBasnieHTHas nonspHas
XNMn4yecKaa CBA3b

KoBasieHTHas
HenonsapHasa XMmmnyeckas
CBS3b

CTeneHb OKUCNEHNS

OKucnnTenbHo-
BOCCTaHOBUTE/bHbIE
peakuun
Okucnutenn u

bubnunoteka LIOK
httDs://m.edsoo.ru/00ada96
e

bubnunoteka LIOK
https://m.edsoo.ru/00adaab
8

bnbnuoteka LLOK
https://m.edsoo.ru/00adac3
4

bubnunoteka LIOK
https://m.edsoo.ru/00adaab
8

bubnunoteka LIOK
https://m.edsoo.ru/00adaab
9

bubnunoteka LIOK
https://m.edsoo.ru/00adae2
8

bnbnuoteka LLOK
https://m.edsoo.ru/00adb0
76

bnbnuoteka LLOK

OpraHn3oBaTb CUTyaLuu,
aKLEeHTMpYyoLLine
(hopmupoBaHve
CO3HaTe/bHOM
AUCUMNNHBI NPy paboTe.

Cnocob6cTBOBaTb
BOCNUTaHNIO GEPeXXHOro
OTHOLLEHMS K
OKpPY>KatoLLen npupoae.

Ob6ecrneynTb BbICOKYHO
TBOPYECKYH aKTUBHOCTb
NPV BbINOHEHNM
JOMaLLHel paboTbl.

Cnocob6cTBOBAaTh
(hopMMPOBaHNIO Hay4HOrO
MMPOBO33PEHNSI.

Cospgatb ycnosus,
obecneunBatoLLme
(hopMmpoBaHme y


https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65

66

67

68

BOCCTaHOBUTENN

KoHTposbHas paboTa
Ne4 no Teme «CTpoeHue
atoma. XvmMumyeckas
CBA3b»

Pe3epBHbIi1 YPOK.
O600LLeHMe 1
cucTemaTm3aumna 3HaHW

Pe3epBHbIi1 YPOK.
O600LLeHMe 1
cucTemMaTm3aumna 3HaHWM

Pe3epBHbIi1 YPOK.
O606LLeHMe 1
cucTeMaTm3aumns 3HaHWiA

OBLIEE KOJ/IMYECTBO
YACOB MO NPOIrPAMME

68

httDs://m.edsoo.ru/00adb0
76

bubnnoteka LIOK
https://m.edsoo.ru/00adb4
86

bubnunoteka LIOK
https://m.edsoo.ru/00adb3
3c

bubnunoteka LIOK

https://m.edsoo.ru/00ad9ch

2

bubnunoteka LIOK

https://m.edsoo.ru/ff0d61c

6

YYEHNKOB HaBbIKOB
CaMOKOHTpPOA.

Cnoco6cTBOBaTH PasBUTUIO
TBOPYECKOr0 OTHOLLEHNS K
y4ebHOI AesATeNbHOCTY.

O6ecneynTb BbICOKYHO
TBOPYECKYHO aKTUBHOCTb Ha
YPOKax XUMuM.

CnocobcTBOBaThH
BOCNUTaHUIO GEPEXXHOI O
OTHOLLIEHWS K OKPY>KatoLLe

npupoge.


https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 K/1ACC

Ne
n/

Tema ypoka

Meprognyeckuii
3aKOH.
Meprognyeckas
cuctema
XUMUYECKUX
anemeHToB [, W.
MeHpeneesa
3aKOHOMepHOCTK B
N3MEHEHMN CBOWCTB
XUMUYECKUX
3/1EMEHTOB MepBbIX
TPEX NepuosoB
Knaccumkaumsa n
HOMeHKnaTypa
HeopraHN4YecKmx
BeLLleCTB

Buapbl Xummyeckoi
CBSA3W N TUMBI
KPUCTaITMYECKUX
PEeLLETOK
KoHTponbHas
paboTta Nel no Teme
«[NoBTOpPEHME U

KonnyecTtBo yacoB

Bcer KOHTPO/IbHbI

0 e paboTbl
1
1
1
1
1 1

IMpaKTnyeckun
e paboTbl

Jata
N3y4yeHn
A

ONeKTPOHHbIE

LU1poBbIe
obpasoBaTesibHble

pecypcbl

bubnuoteka LIOK
httDs://m.edsoo.ru/00adb59
e

bubnuoteka LIOK
https://m.edsoo.ru/00adb6b
6

bnbnnoteka LIOK
https://m.edsoo.ru/00adb7e
2

bnbnnoteka LIOK
https://m.edsoo.ru/00adbac
6

BocnuTtaTenbHbl
e uem

Cospatb ycnosus,
obecrneynBaroLLu
e BOCMNuTaHue
NHTEepeca K

byayLueii
npogeccuu.

CnocobcTBoBaTh
pasBUTUIO
TBOPYECKOr0
OTHOLLEHNA K
y4yebHOM
[esTenbHOCTH.

CnocobcTBOBaTh
(hopMMpOBaHUIO
Hay4HOro
MWUPOBO33PEHNS.


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

10

yrny6neHune 3HaHUi
OCHOBHbIX pa3fienos
Kypca 8 Knacca»

Knaccugmkayms
XUMUYECKMX
peakuuii no
pasfIMyHbIM
npu3Hakam

IMOHATME O CKOPOCTK
XUMNYECKOW
peakumun. MNoHATHNE O
FOMOrEHHbIX U
reTeporeHHbIX
peakumsax

lMoHATKE O
XUMUYECKOM
paBHOBECUN.
dakTopbl,
BANAIOLME Ha
CKOPOCTb
XUMNYECKOW
peakumm u
NONOXKEHME
XUMMYECKOr0o
paBHOBeCKA

OKucnnTenbHo-
BOCCTaHOBUTE/bHbIE
peakuumn

Teopus

bubnunoteka LIOK
httDs:;//m.edsoo.ru/00adbcb
0

bubnuoteka LIOK
https://m.edsoo.ru/00adbe9
a

bubnuoteka LIOK
https://m.edsoo.ru/00adc28
C

bnbnmnoteka LIOK
https://m.edsoo.ru/00adcad
e

bnbnmnoteka LIOK

ObecrneunTb
yC/oBUA Mo
(hopMUPOBaHNIO
CO3HaTe/IbHOM
ANCUUNANHBI U
HOpPM MoBeAeHMs
yyawmxcs.

CnocobcTBoBaTh
pasBUTUIO
TBOPYECKOr0
OTHOLLEHNA K
yuebHoi
LeATENbHOCTN.

Ob6ecneunTtb
yCNnoBus Ans
BOCMUTAHUS
MONOXUTE/ILHOTO
NHTepeca K
n3y4yaemMomy
npeameTy.


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

14

16

3NEKTPONUTUYECKOM
aviccoumaumn.
CunibHble 1 cnabble
3NEKTPONUTbI

VIOHHbIE ypaBHeHNA
peakumi

Xnmmyeckume
CBOWCTBA KUCNOT U
OCHOBaHWIA B CBETE
npeacTaBneHnii 06
3NEKTPONNUTUYECKOW
anccoumaunm
XumMnyeckume
CBOWCTBa COMeN B
cBeTe
npeacTaBneHnii 06
3NEKTPONUTUYECKOW
anccoumaunm

[MoHsATME O
rmaponm3e conen

0O606LeHre 1
cucTemaTmsaums
3HaHWI

MpakTunyeckas
paboTa No 1
«PelleHne
3KCMepUMeHTa/IbHbI

httDs://m.edsoo.ru/00adcd6
8

bubnunoteka LIOK
https://m.edsoo.ru/00add44
8

bubnuoteka LIOK
https://m.edsoo.ru/00add5d
8

bnbnnoteka LIOK
https://m.edsoo.ru/00add8b
2

bubnuoteka LIOK
https://m.edsoo.ru/00add9d
4

bubnuoteka LIOK

https://m.edsoo.ru/00addd1
2

bubnuoteka LIOK
https://m.edsoo.ru/00addbf
a

CnocobcTBoBaTh
(hopMMPOBaHNIO
Hay4HOro
MUPOBO33PEHNS.

Co3spgaTtb ycnosms,
obecrieymBaroLLe
(hopmmpoBaHue y
YUYEeHUKOB
HaBbIKOB
CaMOKOHTPO/S.


https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

17

19

20

21

X 337a4»

KoHTponbHas
paboTa No2 no teme
«INEKTPONUTNYECKA
A guccoumaums.
XuMryeckme
peakuun B
pacTBopax»

ObLwas
XapaKTepucTmka
ra/loreHos.
X1Munyeckme
CBOICTBaA Ha
npumepe xnopa
XN0opoBOAOPOA.
CongHasa Knucnorta,
XUMUYeCKme
CBOWCTBA,
nosy4eHue,
npuMeHeHve
MpakTnyeckas
paboTa Ne 2 no Teme
«[MonyyeHue
CONSHOMN KUCNOTbI,
n3yyeHue eé
CBOWCTB»
BbluncneHus no
YypaBHEeHNAM
XUMUYECKMX

bnbnnoteka LIOK
httDs;//m.edsoo.ru/00addec
0

bubnuoteka LIOK
https;//m.edsoo.ru/00addfe
2

bubnuoteka LIOK
https://m.edsoo.ru/00ade10
4

bubnuoteka LIOK
https://m.edsoo.ru/00ade34
8

bubnuoteka LIOK
https://m.edsoo.ru/00ade48
8

CnocobcTBoBaTh
OBNafeHuNto
Heo6XoANMbIMU
HaBbIKaMu
CaMOCTOATENbHOWA
yuebHoi
AeATeNbHOCTH.

Cospatb ycnosus,
obecrneynBaroLLu
e BoCnuTaHune
CTpPeM/IEHNS
cobnogartb
npasuna
6e30MnacHoro
BefleHNs paoboT.

Cnocob6cTBOBaTh
(hopMMPOBaHNIO
Hay4HOro


https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

22

23

24

25

26

peakuuin, ecnv oauH
3 peareHToB [aH B
N30bITKe

ObLwas
XapaKTepucTmka
anemMeHToB Y1A-
rpynnbl

ANNOTPOMHbIE
MOAM(UKaLMK Cepbl.
HaxoxaeHue cepbl 1
eé COeIHEHN B
npupoge.
XUMUYeckme
CBOWCTBa Cepbl
CepoBogopog,
CTPOeHMe,
(hm3nyeckue n
XUMUYECKIME
CBOICTBa

Okcmabl cepsl.
CepHasa kucnora,
(husnyeckme u
XUMUYeCKme
CBOWCTBA,
npuMeHeHve
XnMuyeckme
peakuuu, nexatiue
B OCHOBE
MPOMbILLIEHHOIO

bubnuoteka LIOK
httDs://m.edsoo.ru/00ade64
a

bubnuoteka LIOK
https://m.edsoo.ru/00ade64

a

bubnuoteka LIOK
https://m.edsoo.ru/00ade80
2

bubnuoteka LIOK
https://m.edsoo.ru/00adea2
8

bubnuoteka LIOK
https://m.edsoo.ru/00adec8
a

MUPOBO33PEHNSI.

Co3spatb ycnosus,
obecrneynBaroLLu
e (hopmmnpoBaHue
Y YYEHVKOB
HaBbIKOB
CaMOKOHTPONA.

CnocobcTBoBaTh
OB/aZIEHNIO
HeobXo4NUMbIMM
HaBbIKaMu
CaMOCTOSATENbHOWA
yuebHoi
AeATeNbHOCTH.

Ob6ecneunTb
yCnoBUs Mo
(hopMMPOBaHNIO
CO3HaTeNlbHOM


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

27

28

29

30

criocoba rnosyyeHus
CEPHOI KUCNOTHI.
XNMnYeckoe
3arpsisHeHue
OKpY>KatoLLen cpeapbl
COeAVHEHNAMM Cepbl
BbluncneHve
MacCOBOW A0N
BbIX0a NpoayKTa
peakuumu

ObLwas
XapaKTepucTmka
3N1eMeHTOB YA-
rpynnbl. A3oT,
pacrnpocTpaHeHue B
npupose,
(husnyeckme u
XUMUNYECKME
CBONCTBA

AMMKaK, ero
(hnsnyeckmne u
XUMUYeCKme
CBOWCTBA,
noslyyeHune un
npYMeHeHme
MpakTnyeckas
paboTa Ne 3 no Teme
«[onyyeHne
amMmMmnaka, nsydeHue

bubnuoteka LIOK
httDs://m.edsoo.ru/00adec8
a

bubnuoteka LIOK
https://m.edsoo.ru/00adeea
6

bubnunoteka LIOK
https://m.edsoo.ru/00adf00
4

bubnuoteka LIOK
https://m.edsoo.ru/00adf18
0

AVCLMN/INHBI 1
HOPM MOBe/EHNS
yyalmxcs.

CnocobcTBoBaTh
PasBUTUIO
TBOPYECKOr0
OTHOLLEHUA K
yuebHoi
LeATENbHOCTN.

Cospatb ycnosus,
obecrneynBaroLLu
e BocnuTaHue
CTPeMNEHNS
cobnoaatb
npaswna
6e3onacHoro
BeJeHMs
NPaKTUYECKNX
paborT.


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

31

32

34

€ro CBOCTB»

A30THada KUCnoTa, eé
(hnsnyeckmne u
XUMUNYECKME
CBOICTBa

Vicnonb3oBaHwue
HUTPATOB U CONeEN
aMMOHVS B KayecTBe
MUHepabHbIX
Y106PEHNIA.
Xvmmnyeckoe
3arpsisHeHue
OKpY>KatoLLLEN cpefibl
COeAVHEHNAMM
asora

docop. Okeng
(ocdopa (V) un
(hoctopHas

KWUCNoTa,
(hnsnyeckme un
XUMUYeCKme
CBOWCTBA,
nony4eHve

Vicnonb3oBaHne
(hocpaTos B
KayecTBse
MUHEPa/IbHbIX
YLO6PeHWA.
3arpsasHeHue

bubnuoteka LIOK
httDs://m.edso0.ru/00adf30
6

bubnuoteka LIOK
https://m.edsoo.ru/00adf51
8

bubnuoteka LIOK
https://m.edsoo.ru/00adf68
a

bubnuoteka LIOK
https://m.edsoo.ru/00adfc2
0

Ob6ecneunTtb
yCNoBUSA Mo
(hopMMpOBaHUIO
CO3HaTeNlbHOM
ANCUMNANHBI 1
HOPM NOBeAEHMS
yyalLmxcs.

Cnocob6cTBOBaTh
pasBUTUIO
TBOPYECKOr0
OTHOLLIEHMS K
y4yebHOM
AeaTenbHOCTH.

CnocobcTBoBaThH
BOCMUTaHMIO
GepexxHoro
OTHOLUEHUS K
OKpY>KatoLLein
npupoge.

Ob6ecneunTtb
BbICOKYO
TBOPYECKYHO
aKTMBHOCTb Mpu
BbINOSIHEHUN


https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

35

36

37

38

39

NPUPOAHON cpedbl
(hocthaTamm
Yrnepog,
pacnpocTpaHeHue B
npupoae,
(hmsmnyeckme n
XUMUYECKME
CBOICTBa

Okcnppl yrnepoaa,
NX (hn3nyeckune n
XUMUYECKME
CBOWCTBA.
JKonornyeckume
npo6nembl,
CBSI3aHHbIE C
OKCWNAoM yrnepoga
(V)

YronbHaa Knucnorta u
eé com

MpakTnyeckas
paboTa Ne 4 no Teme
"lMNonyyeHne
YINIEKMCIONO rasa.
KauecTBeHHas
peakums Ha
KapboHaT-MoH"

NepBOHaYaIbHbIE
NMOHATUA 06

bubnuoteka LIOK
httDs://m.edsoo.ru/00adfd9
c

bubnuoteka LIOK
https://m.edsoo.ru/00adfeb
e

bubnuoteka LIOK
https://m.edso0.ru/00ae006
C

bubnuoteka LIOK
https://m.edsoo.ru/00ae027
e

bubnuoteka LIOK
https://m.edsoo.ru/00ae054

AOMaLLHel
paboThbl.

Cospatb ycnosus,
obecrneynBaroLLu
e BocnuTaHue
CTPeMNEHNS
cobnoaatb
npaswna
6e3onacHoro
BeJeHMs
NPaKTUYECKNX
paborT.

ObecneynTb
yCNnoBus Ans


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

40

41

42

OpraH1yeckmnx
BELLLECTBAX KaK 0
COeANHEHUAX
yrnepoga

KpemHuia n ero
CoefiMHeHNSs

MNpaKTnyeckas
paboTa Ne 5.
PelieHwne
3KCrnepuMeHTa/IbHbl
X 3afja4y no Teme
«BaxHenwme
HeMeTaN bl N NX
COeANHEHUNA»

KoHTpO/bHan
paboTa Ne3 no teme
«BaxHeliwme
HeMeTas/bl U UX
COeNHEHNS»

ObLwas
XapaKTepucTmka
XUMUYECKMX
3/1eMeHTOB —
MeTa/1/10B.
MeTannmyeckas
CBSA3b U
MeTal/IMyecKas
KpucTannyeckas

bubnunoteka LIOK
httDs://m.edsoo.ru/00ae080
a

bubnuoteka LIOK
https://m.edsoo.ru/00ae0bf
2

bnbnnoteka LIOK
https://m.edsoo.ru/00ae0el
8

bubnunoteka LIOK
https://m.edsoo.ru/00ae103
e

BOCMUTaHWA
TBOPYECKOr0
OTHOLLEHUA K
N36paHHON
npodeccum.

CnocobcTBOBaTh
(hopMMpOBaHUIO
Hay4HOro
MWPOBO33PEHNS.

CnocobcTBoBaThH
OBNafeHuNto
Heo6XoANMbIMU
HaBbIKaMu
CaMOCTOSATENbHOA
y4yebHOM
AeATeNbHOCTH.

Cospatb ycnosus,


https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

45

46

47

48

49

PeLUETKa.
du3nyeckune
CBOICTBAa META/1/10B

XUMn4yeckme
CBOWCTBa METa/I/10B.
DNEeKTPOXNMUYECKM
i pAf, HANPsHKEHNIA
MeTa/1/10B

O6Lupme cnocoobsl
nonyyeHns
meTasnnos. Cnnasbl.
BbluncneHusa no
YypaBHeHNAM
XUMNYECKMX
peakuuii, ecnv oauH
13 peareHToB
COLEPXXMT Npumecu

[MoHsTHE O
KOpPPO3UN MEeTas/I0B

LLLenoyHble meTannbl

Okcuabl n
rMAPOKCUAbI HaTpUs
N Kanms
LLlenoyHO3eMeNbHbIE
MeTa/lbl - Ka/lbLui
N MarHui

bubnunoteka LIOK
httDs://m.edsoo.ru/00ael115

6

bubnuoteka LIOK
https://m.edsoo.ru/00ae115
6

bubnuoteka LIOK
https://m.edsoo.ru/00ael27
8

bubnuoteka LIOK
https://m.edsoo.ru/00ael4b
2

bubnuoteka LIOK
https://m.edsoo.ru/00ae14b
2

bubnunoteka LIOK
https://m.edsoo.ru/00ael5e
8

obecrneynBaroLLu
e popmupoBaHue
Y YYEHVKOB
HaBbIKOB
CaMOKOHTPONS.

Cnocob6cTBOBaTh
(hopMMPOBaHNIO
Hay4HOro
MMPOBO33PEHNS.

ObecrneunTb
BbICOKYHO
TBOPYECKYHO
aKTMBHOCTb Mpu
BbIMO/IHEHNN
JAOMaLLHel
paboThl.

CnocobcTBOBaTH
BOCMUTaHMIO
GepexxHoro
OTHOLUEHUS K
OKpY>KatoLLen

npupoge.


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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o1

52

56

57

58

BaxHenwne
COoeIMHEHNs
KanbLns
0606LLeHNEe 1

cucTemartmsaums
3HaHW

JKEcTkocTb BOAbI U
Ccrocobb! eé
yCTpaHeHus

MpakTnyeckas
paboTa Ne 6 no Teme
")KécTKoCTb BOAbI U
MeTOoAbI eé
ycTpaHeHusa"

ANOMUHUIA

AMQOTEpPHbIE
CBOWCTBa oKcuaa u
rmgpokcuaa

JKeneso

Okcngpl,
rMAPOKCUABI 1 CONU
xenesa (1) v>kenesa

(1
0606LLeHNEe 1

bubnuoteka LIOK
httDs://m.edsoo.ru/00ae15e
8

bubnuoteka LIOK
https://m.edso0.ru/00ae188
6

bubnuoteka LIOK
https://m.edsoo.ru/00aelae
8

bubnuoteka LIOK
https://m.edsoo.ru/00aelc6
4

bubnuoteka LIOK
https://m.edsoo.ru/00aelc6
4

bnbnnoteka LIOK
https://m.edsoo.ru/00ae1d8
6

bubnuoteka LIOK
https://m.edsoo.ru/00ae35e
6

CnocobcTBOBaTL
BOCMUTaHMIO
GepexXHoro
OTHOLLEHUS K
OKpY>KatoLLen

npupoge.

OpraHusosatb
cUTyauuu,
aKUeHTupyoLLme
(hopmumpoBaHue
CO3HaTe/bHOM
ANCLUNINHBL.

Ob6ecneunTtb
ycnosus ans
BOCMUTaHMS
MONOXUTE/ILHOTO
NHTepeca K
n3y4yaemMomy
npeameTy.


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

59

60

61

62

cucTemartmsaums
3HaHW

lNpaKTnyeckas
paboTa Ne 7.
PelieHwne
3KCMepUMeHTa/IbHblI
X 3afja4y no Teme
«BaxxHelwme
MeTa/bl N UX
COeANHEHUNA»

BbluncneHus no
yPaBHEHNAM
XUMNYECKMX
peakuuii, ecnv oauH
3 peareHToB [aH B
N30bITKE UK
COAEPXUT NPUMECH.
BbluncneHus
MacCOBOW 40N
BbIX0a NpoayKTa
peakumm
O606LLeHNe 1
cucTemartmsaums
3HaHWIA

KoHTpo/bHas
paboTa No4 no teme
«BaxHelme
MeTaN/Ibl U UX
COeNHEHNS»

bubnuoteka LIOK
httDs://m.edsoo.ru/00ae3de
8

bubnuoteka LIOK
https://m.edso0.ru/00ael75
0

Ob6ecneunTtb
ycnosus ans
BOCMUTAHUS
MOMOXNTENBLHOIO
NHTEepeca K
N3y4aeMoMy
npeaveTy.

CnocobcTBOBaTL
OB/aZIEHNIO
Heo6XoANMbIMU
HaBblKaMm
CaMOCTOSATE/bHO
yuebHoi
[eAaTeNlbHOCTH.


https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

64

65

66

67

68

BelecTtsa u
marepuvasbl B
MOBCEJHEBHOW
XXU3HW YenioBeka

XumMmunyeckoe
3arpsisHeHne
OKpY>KatoLLLEN cpefibl
Ponb xumumn B
peLueHnn
3KOMOrMYECKUX
npo6nem

Pe3epBHbIi1 YPOK.
0606LLeHNEe 1
cucTeMaTumsaums
3HaHWIA

Pe3epBHbIi1 YPOK.
0606LLeHNEe 1
cucTeMaTumsaums
3HaHWIA

Pe3epBHbIi1 YPOK.
0606LLeHNEe 1
cucTeMaTumsaums
3HaHWIA

OBLLEE KOJIMYECTBO
YACOB MO
NMPOIrPAMME

68

bubnuoteka LIOK
httDs://m.edsoo.ru/00ae3f5
0

bnbnnoteka LIOK
https://m.edsoo.ru/00ae427
0

bubnuoteka LIOK
https://m.edsoo.ru/00ae427
0

bubnuoteka LIOK
https://m.edsoo.ru/00ae0d0
a

bubnunoteka LIOK
https://m.edsoo.ru/00adb33
C

bubnuoteka LIOK
https://m.edsoo.ru/00ad9cbh
2

Co3patb ycnosus,
obecrneynBaroLLn
e BOCMNuTaHue
MHTepeca K

by ayLuel
npodeccun.

Ob6ecneunTb
yCnoBus Mo
(hopMMPOBaHNIO
CO3HaTeNlbHOM
ANCUMNNNHBI 1
HOpM MoBeAeHMs
yyalmxcs.

CnocobcTBoBaTth
PasBUTUIO
TBOPYECKOr0
OTHOLLEHUA K
yuebHoi
LeATENbHOCTN.


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECHEYEHHUE OBPA30BATEJBLHOI'O
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