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Pabouyas nmporpamma no yueOHOMy npeameTy «Xumus» (0a30BbI ypoBeHb) (IpeaMeTHas 001acTh
«EcTecTBeHHO-HaY4HBIE PEAMETHI») (Aajiee COOTBETCTBEHHO — MIPOTpaMMa 10 XUMUH, XUMHUS) BKIIOYAET
MOSICHUTEINIbHYIO 3aIUCKY, COJepKaHne OOydeHUs, TUIAHUpYEMbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI IO
XUMHH.

IosicHUuTeIbHAS 3aNUCKA.

[IporpamMma 1O XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0OO0pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETro
oOpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBE (elepanbHON padodeld mporpamMmbl
BOCIIMTAHUS M C y4ETOM KOHIICTIIIMU MPEIOIaBaHus Y4eOHOTO mpenMeTa «XUMEs» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpaMma mo xumuum paspaboTaHa C LENbI0 OKa3aHUS METOJUYECKON IOMOIIM YYUTENII0 B
co37aHUU paboyvel IPOrpaMMBbl 10 y4eOHOMY IIPEIMETY.

[Iporpamma no Xxumun Aa€T MPEACTaBICHHUE O MENSIX, 00IIel cTpaTernu 00y4YeHHUs, BOCIIUTAHUS U
pa3BUTHs OOy4aIOUIUXCS CPEACTBAMHU Y4eOHOTO MpEeAMETa, yCTaHAaBIMBAEeT 00s3aTeIbHOE IPEIMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT pacHpelesieHne ero no KjiaccaM M CTPYKTypHUpOBaHHE MO pas3zeiam U
TEMaM TPOTPaMMBI 10 XHUMHH, OTpPENeNsIeT KOJWYECTBEHHBIE M KAueCTBEHHBIE XapPaKTCPUCTHKH
COJZIEpKaHUsA, PEKOMEHJIYEMYIO TOCIEeIOBATEIbHOCTh HM3YYECHUS XHUMHUU C YYETOM MEXKIPEIMETHBIX WU
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs,
OTpe/eNIieT BO3MOXHOCTH MpEeAMeTa Ui peaau3aluu TpeOOBaHUN K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHOM MPOTpaMMBI HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs, a Takke TpeOOBaHMHA K
pesyibpTataM OOy4YeHHs XUMHH Ha YpOBHE IleJiel HM3y4eHHWs IMpeIMeTa W OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIbHON AEATEILHOCTH 00y4YaIOUIerocs 0 OCBOCHUIO YU€OHOTO COACPKAHUS.

3HaHWE XUMHH CIY)KUT OCHOBOW it (OPMHPOBAHWS MHPOBO33PEHHsI OOyJaromerocs, €ro
MPEJCTAaBICHUI O MAaTepHaJbHOM EIUHCTBE MHUpA, BAXKHYIO pOJIb HIPAOT (OPMHpPYEMBIE XUMHEH
MPEJICTABIICHHUS O B3aMMOIIPEBPALICHUSIX SHEPTHUH B 00 ABOJIOIMH BEUIECTB B MPUPOJIE, O IYTAX PEHICHUS
I00aNBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETUUYECKOM, MUIIEBON H
AKOJIOTUYECKON O€30TTaCHOCTH, MPOOIeM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3allid BO3MOXHOCTEH Ui caMOpa3BUTHS U (QOPMHUPOBAHUS KyJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATTLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEHM 00y4aromnxcsi, HaBbIKOB
UX CaMOCTOSITENIbHOM Y4eOHOH JIesTeNbHOCTH, AKCHEPUMEHTAJIbHBIX U HCCIENOBATENIbCKUX YMEHMHIA,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCHOHATILHOM eI TeNIbHOCTH;

3HAKOMUT CO CHEHU(UKON HAyYHOTO MBIILICHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO TMPHUPOJBI M 4YEIIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHUU €CTECTBEHHO-
HayYHOM rpaMOTHOCTU OOy4aIONINXCS;

croco6cTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHOHAYYHBIM 3HAHUSM, K
MIPHUPO/Ie, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJIOTHYECKOE 00pa30BaHUE 00YJArOIIUXCS.

JlanHble HampaBlieHUS B OOYYEHUU XMMHUU O0ECIIEUMBAIOTCS CHEIU(PUKON CoNiep:KaHusl y4eOHOTO
npeaMeTa, KOTOPBIN SBISETCS MEAaroru4ecky alaiTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XUMUU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 0O0IIero o00pa3oBaHUs OPHUEHTUPOBAH HA OCBOCHHUE
OOy4alOUIUMUCS. CHUCTEMBbl [EPBOHAUYAIBHBIX TOHATUH XHMHH, OCHOB HEOPraHMYECKOW XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CrpykTypa cofep:kaHus MporpaMMbl IO XMMUU c(hOPMUPOBAHA HA OCHOBE CUCTEMHOTIO MOJX0J1a K
e€¢ nzyuennto. CozepikaHue CKIaJbIBACTCS U3 CHCTEMBbl MOHATHIH O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U
CHCTEMBbI NOHATHI 0 XUMHYecKoi peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIUITY
MOCJIEI0BATEIbHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETHUECKUX MPEACTaBICHUN pa3HOro YPOBHS:

aTOMHOMOJIEKYJISIPHOTO YUEHHsI KaKk OCHOBBI BCETO €CTECTBO3HAHUS;

Ilepuonnyeckoro 3akona J[.M. MenneneeBa kak OCHOBHOT'O 3aKOHA XHMUHU;

YYEHHS O CTPOEHUM aTOMa M XUMUYECKOH CBSI3H;

MPECTaBICHUN 00 PIEKTPOJUTHUECKON UCCOLMAIIMH BELIECTB B PACTBOpaXx.

Teopernueckre 3HaHUS pacCCMAaTPUBAIOTCSA HA OCHOBE SMIUPUYECKU MOJTYYEHHBIX M OCMBICICHHBIX
(axTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYrOMY, BBIOJHSA (QYHKIUU OOBSCHEHUS
U TIPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTHMUYECKOTO NMPUMEHEHHUS U TOIy4eHUs
M3y4aeMbIX BEIIECTB.



OcBoeHue mporpaMMbl TI0 XMMUHU CIIOCOOCTBYET (POPMUPOBAHHUIO MPEACTABICHUS O XMMHUYECKOU
COCTaBJISIIOLLIEH HAyYHOW KAPTHUHBI MUpA B JIOTHKE €€ CUCTEMHOM MPUPOIbI, IEHHOCTHOIO OTHOILLIECHHS K
Hay4HOMY 3HAHMIO U METOJaM II03HAHUs B HayKe. M3ydyeHue XUMUM IPOUCXOIUT € IIPUBJIICYCHUEM 3HAHUN
W3 paHee U3YUYEHHBIX y4eOHbIX mpeaMeToB: «Okpyxaromuid Mmupy, «buonorus. 5—7 knacce» u «dusuka.
7 xmace».

[Ipy wW3ydyeHHMH XUMHH TMPOUCXOAUT (OPMHPOBAHUE 3HAHUKA OCHOB XHMHUYECKOW HAyKH Kak
00J1acCTH COBPEMEHHOI'0 E€CTECTBO3HAHHUS, MPAKTHUECKOW ESATEIHbHOCTH 4YelOoBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOW KyJbTYpHI. 3agada y4eOHOTo mpenMeTa COCTOMT B (DOPMHUPOBAHHH CHUCTEMBI
XMMUYECKUX 3HAHUN — BOKHEHIITUX (PaKTOB, OHATHI, 3aKOHOB U TEOPETUIECKUX IMOJIOKEHHH, JOCTYITHBIX
0000IIeHNT MHUPOBO33PEHUYECKOTO XapakTepa, sS3blKa HAayKW, B NPUOOIMICHHH K HAyYHBIM METOAaM
[O3HAHUS T[PU HU3YYEHUU BEIIECTB M XHUMHUYECKMX peakuuid, B (HOpMHUpPOBAHMM U pPa3BUTHHU
MO3HABATENBHBIX YMEHHH W UX MPUMEHEHHH B Y4eOHO-TIO3HABATEIBHONH M y4eOHO-HCCIEI0BATEIbCKOM
JeSITEIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOr0 0OpaIleHHsI C BEIECTBAMU B IIOBCEAHEBHOM )KU3HHU.

[Ipyn n3ydeHnn XMMHUK Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHusl Ba)KHOE 3HaUE€HUE NMPUOOpETU
TaKue LENH, Kak:

dbopMupOBaHHE MHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMooOpa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY HPHUHSITHIO pEIIEHWH, CIIOCOOHOW aJanTHpoBaThcsl K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

HaIpPaBJIEHHOCTh O0YYEHMsI HAa CUCTEMAaTHUECKOe MPUOOIIeHNEe 00yJaIOIIUXCs K CAMOCTOSATEbHON
M03HABATEIbHON JeSITEIbHOCTH, HAYYHbIM METOJaM MO3HaHUA, (POPMHUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CITOCOOHOCTEN K XUMUH;

obecrieueHne yCIoBUMN, CIIOCOOCTBYIOIMHUX MTPHOOPETECHUIO 00YUaIOIIMMHUCS OTBITAa Pa3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHMSI U CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIHI), MUMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE JJIs PA3JINYHBIX BUJIOB JAEATEIBHOCTH;

¢dbopmupoBanue oOmie (QyHKIIMOHATBHOM M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSACHATH U OLICHUBATD SIBJICHUS OKPY)KAIOILIEr0 MUPA, UCIIONb3Yysl 3HAHUS U OIBIT, OJyYeHHbIE
IpU HU3YyYEHUH XUMHH, MPUMEHSITh WX IMPU pPEUIeHHH MpoOieM B MOBCEAHEBHOM >KM3HU U TPYIOBOM
NESATENbHOCTH;

dbopMupoBaHre y O0O0y4arOmMXCS TYMAHUCTUYECKUX OTHOIICHHMH, TOHUMaHUS LEHHOCTU
XMUMHYECKUX 3HAHUHM JJIs1 BBIPAOOTKU SKOJIOTMYECKH 11eJIecCO00pa3HOro MOBEAEHUsl B OBITY U TPYAOBOM
JESATENBHOCTH B LIEJISIX COXPAHEHHUs CBOETO 30POBbS U OKPYKAIOILIEH PUPOJHOU CPEbI;

pa3BUTHE MOTHBALMUA K OOYYEHHIO, CHOCOOHOCTEHl K CaMOKOHTPOJIO U CaMOBOCIHUTAaHUIO Ha
OCHOBE YCBOCHHS OOIEYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpoduis u
HAIPaBJICHHOCTH JAJIbHEHUIIETO 00ydYeHHUSI.

OO6miee 9MCIIO YacoB, pEKOMEHJIOBAHHBIX ISl M3y4YeHUs XuMHH, — 136 vacoB: B 8 kiacce — 102
yacoB (3 yaca B He/IeN0), B 9 kimacce — 68 yacoB (2 4aca B HEJIETIO).

Conep:xanue o0yuenus B 8 kiacce.

IlepBoHaYa/IbHBIC XMMUYECKHE TOHATHS.

[Ipeamer xumuu. Posib XMMuM B XKU3HM uyejoBeKa. XHMHUS B CHUCTeME HayK. Tena W BellecTBa.
®u3nueckue CBOMCTBA BeElIECTB. ArperaTHoe cocTtosiHMe BemiecTB. lloHsTue o merTonax mo3HaHus B
xumun. Yucteie BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceu.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE 3JIeMEHTbl. CUMBOJBI XUMHYECKUX 3JIeMEHTOB. I[Ipocteie u
CJIOKHBIE BEIIECTBA. ATOMHOMOJIEKYJIIPHOE YUEHHE.

Xumnueckass Qopmyna. BaneHTHOCTb aTOMOB XHMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocrtasa BemecTB. OTHOCUTENBHAS aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYIISIpHAs Macca. MaccoBast 407
XMUMHMUYECKOTO IEMEHTA B COCMHEHMH.

KonunuectBo BemectBa. Mosb. MousspHas Macca. B3auMocBs3p KoaMdecTBa, Macchl M 4HCIa
CTPYKTYPHBIX €IMHHMII BerecTBa. Pacy€rel mo popMynam XMMHUECKUX COETUHEHUH.

OU3NYECKUE U XUMUYECKHUE SBICHHUS. XUMUYECKasl PEAKUs U €€ NPU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XHUMHUYecKHe YypaBHeHHs. Kiaccupukamuss XMMUYECKHX peakiuil (coeauHeHus,
pas3NoKeHus, 3aMelieHns, OOMeHa).

XUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW TIOCYJOW, NpaBWiIaMud pabOTHl B
nabopatopuu M mnpuémMamu oOOpalieHus ¢ JIabopaTOpHBIM O000pyIOBaHHMEM, H3yYeHHE M OIHCaHHE
¢u3nYecKux CBOMCTB 00pa3lloB HEOPraHWYECKUX BEILIECTB, HAOMIOJCHNE (PU3NUECKUX (TIIaBI€HUE BOCKa,
TasiHUE JIbJIa, paCTHpaHME caxapa B CTYIKE, KUIMEHHWE M KOHJECHCAIUS BOJbI) M XUMHMUYECKHX (TOpeHHe
CBEUH, MPOKAJTMBAHUE MEIHOW MPOBOJIOKU, B3aUMOJCUCTBUE MeNa C KHCIOTOW) sIBJICHUH, HaOIroneHNe u



ONHMCAHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakuuil (pas3iiokeHue caxapa, B3auMOJEHCTBUE CEpHOI
KHCIIOTBI C XJopuaoM Oapusi, paszioxkenue ruapokcuna menu () mpu narpeBanum, B3aumojeicTBHE
xene3a ¢ pactBopom comu memu (), u3ydenune crmocoOoB pasnencHusi cMecel (C MOMOIIBI0 MarHUTa,
¢wIbTpOBaHME, BHINAPUBAHUE, TUCTUILIALMS, XpoMaTorpadus), MpoBEACHUE OYUCTKY TTOBAPEHHOW COJIH,
HaOJIOIGHUEe M ONMCaHUE pe3yJIbTaTOB IMPOBEACHUS OTbITA, HUTIOCTPHPYIOUIETO 3aKOH COXPAaHCHHS
Macchl, CO3JaHUE MOJIEIEH MOJIEKYI (IIapOCTEPKHEBBIX).

BaskHeiiinue npeacraBuTe/ M HEOPraHU4eCKUX BellecTB.

Bosayx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIJIOpOJia B IpUpoe, pu3nveckue U XuMUYecKue cBorcTBa (peakiuu ropenus). Oxcuasl. [lpumenenue
kuciaopoaa. CrocoObl MOJMYyYEHHS KUCIOpOJa B JIabOpaTopuM M MNPOMBILUIEHHOCTH. Kpyrosopor
Kucinopozaa B npupoze. O30H — aoTporiHas MOAUGHUKAIHS KHCIOPOIa.

TemoBoil  3PQexT XUMHUECKON  peakiuu, TEPMOXUMUYECKHUE ypaBHEHUS, 0JK30- W
SHIOTEPMHUUECKUE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — snemeHt u mpocroe BemiecTBo. Haxo’knenue Bojopona B mpupojie, (pu3nyecKue u
XMUMHUYECKHE CBONCTBA, IPUMEHEHHE, CLIOCOObI MonydyeHus. Kuciaotsl u conu.

MouisipHblii 00BEM ra3oB. Pacu€Tbl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbL. Boma kak pacrBopurens. PactBopel. Hacelmennele H
HEHaCBILIIEHHbIE PAcTBOPHI. PacTBOpMMOCTh BemiecTB B BoJe. MaccoBasi /0Jisl BELIECTBA B PacTBOPE.
Xumuyeckue cBoicTBa BoJibl. OcHOBaHUs. Ponb pacTBOpPOB B IPUPOJIE U B KU3HU YesioBeKa. KpyroBopot
BO/JIbI B IpHUpoOJie. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa ¥ OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus  Heopranwdeckux  coeauHeHnit.  Oxcunpl.  Knaccuduxamus — OKCHIIOB:
cosieoOpazyromue (OCHOBHBIC, KHCIOTHBIE, ampOTepHbIE) W HecosneoOpasyromue. HomeHkmatypa
okcu10B. dU3NUECKHe U XMMHUECKHEe CBOMCTBa OKCUIOB. [lomyueHne okCumoB.

OcHoBanus. Knaccudukanus ocHOBaHUMN: IMIENOYM M HEpacTBOpUMbIe ocHOBaHus. HoMeHkaTypa
ocHOBaHMH. Du3NUeCcKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydeHre oCHOBaHUH.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. @u3n4ecKkue U XMMHUECKHUE CBOMCTBA
kucioT. Pan aktuBHoctn metayuioB H.H. beketoBa. [lonyyenue Kucnor.

Conu. Homenkiarypa coieil.

du3nyYecKre U XMMUYECKue cBOMCTBa cosiei. [lomyuenue coueil.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COEAMHEHUM.

XHUMHYECKUN HKCIIEPUMEHT: Kaue€CTBEHHOE OIPEAeNICHUE COAEpPKaHUs KHUCIOpOoJa B BO3ZIYXeE,
MoJIyueHue, coOupaHue, pacro3HaBaHue M U3yYeHHE CBOWCTB KHUCIOPOJa, HAOMIOAEHNE B3aUMOICHCTBUS
BEIIECTB C KUCIOPOJOM U YCIIOBUS BO3HUKHOBEHHS U MpPEKpalleHus TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCHIOB U ONHMCAHHE UX CBOWCTB, IMOJy4Y€HHE, COOMpaHue, paclio3HaBaHWE U H3y4YCHHE
CBOMCTB Bojopoaa (ropeHue), B3amMojeicTBUEe Bojopoaa ¢ okxcugom wmeau (ll)  (Bo3mokHO
UCIIOJIb30BaHME BHJAEOMATepUaioB), HaOMOJeHUE 00pa3loB BEIIECTB KOJUYECTBOM 1  MOJb,
HCCIIEIOBAaHUE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C PA3IMYHOM PAaCTBOPUMOCTHIO, MPUTOTOBICHUE
pacTBOpPOB C OIpPEACIEHHOW MacCOBOM [0Jied pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C
MeTalylaMu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIB30BAHUE BHAEOMATEPUANIOB), HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHHUS OKPACKH UHIUKATOPOB
B pacTBOpax KHUCIOT W IIenoYei, udydeHue B3ammojeiicTBus okcuma meau () ¢ pactBopom cepHoi
KHUCJIOTBI, KUCJIOT C METajUlaMH, PEAaKUUi HEWUTpajlu3aluy, MOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOIO METajula JPYTMM M3 PacTBOpa COJIM, PELICHHE 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMeE
«BaxHelme Kiacchl HEOPraHMYECKUX COCTUHEHUI.

Ilepuoanyecknit 3axkoH u  Ilepuoguyeckas  cucreMa  XHUMHYECKHX  DJIEMEHTOB
J.H. MenneaeeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

[lepBrie TOMBITKH KiIacCU(UKAIIMU XUMHUYECKUX dIeMeHTOB. [loHsATHE O Tpymmax CXOJIHBIX
3JIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMENbHbIE METalIbl, TaJOreHbl, MHEpPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCHJIBI U TUAPOKCUJIBI.

[lepuonnueckuii 3akoH. llepumommueckas cucrema xumuueckux snemeHToB .M. Menneneesa.
KopoTkonepuoanass u mmHHONEepuoaHas ¢opmbl [leproandeckoil CUCTEMbl XMMHUYECKUX 3JIE€MEHTOB
J.1. Menaeneesa. [lepuoast u rpynmnsl. PU3HMUECKU CMBICII ITOPSAKOBOIO HOMEpPa, HOMEPOB IIEpUOJIA U
TPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aromMHbIX sgep. M3orombl. OnexkTpoHbl. CTpO€HHME 3IEKTPOHHBIX
obosiouek aTtomMoB mepBbiX 20 xumuyeckux snemMeHTOB [lepuoamueckoit cuctemsr J[.U. Menneneesa.



XapakTepucTUKa XHMHUYECKOTO 3JIEMEHTa 10 €ro InoJjioxkeHuto B Ilepuoguueckoil cucreme
J.N. Menneneena.

3aKOHOMEPHOCTU M3MEHEHMsI paauyca aTOMOB XUMHUYECKHX 3JEMEHTOB, METAUIMYECKUX U
HEMETAJNIMYECKUX CBOWCTB MO rpynmaM W nepuojgam. 3HaueHue [lepuoguueckoro 3akoHa U
Ilepnoanueckoil cuCTEMBbl XUMUYECKUX 3JIEMEHTOB Ui pa3BUTHUA Haykd U npaktuku. .M. Mennenees —
YUEHBIN U I'PAKIAHUH.

Xumuyeckasi cBsi3b. KoBasieHTHast (MoJisipHasi U HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPULIATEIBHOCTH
XMUMMUYECKUX 3JeMEHTOB. VloHHas CBSI3b.

Crenenp oxucineHus. OKHCIUTEIbHOBOCCTAHOBUTENbHbIE peakiuu. lIpouecchl OKHUCIIEHUS U
BoccTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN  JKCHEPUMEHT: M3ydeHHE O0O0paslioB BEIIECTB METaNIOB M  HEMETAJJIOB,
B3aUMO/JICHICTBUE THAPOKCHAA IIMHKA C pacTBOpPaMU KHUCJIOT U LIEN0YeH, IPOBEIEHHUE OIIBITOB,
WUIIOCTPUPYIOIIMX — NPUMEPbl  OKUCIMTEIbHOBOCCTAHOBUTENBHBIX  peakuuid  (TrOpeHue, peakuuu
Pa3OKEeHUS, COCMHCHHUS).

Me:xnpeameTrHbie CBSI3H.

Peanuszanus MeXNpeaAMETHBIX CBA3€M MPH M3YYEHHHM XUMHH B 8 Kjlacce OCYILECTBISETCS depe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATUM, TaK U MOHSTHH, SBISIOMIUXCS CUCTEMHBIMU
JUIS OT/AETBHBIX MPEAMETOB €CTECTBEHHOHAaYYHOTO 1IMKIIA.

OO011ue ecTeCTBEHHOHAYYHbIE TIOHITHS: HAY4YHbIN (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIU3, CUHTE3,
KJIacCU(pUKaus, MepUOJUYHOCTh, HAONIOJIEHUE, SKCIIEPUMEHT, MOJIEIMPOBaHHE, HU3MEPEHHE, MOEIb,
SIBJIICHUE.

®uznka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaJHOAKTUBHOCTD,
MOJIEKYNa, DJEKTPUUECKUU 3apsijl, BEIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSIHHME BEIIeCTBa, Tras,
(buznyeckue BeINMUMHBI, €UHHUIIBI U3MEPEHUS, KOCMOC, TUIaHEeTh, 3B€311b1, CoJHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpochepa, MuHEpasabl, TOPHBIE IOPOJBI, IOJIE3HBIE HCKOIIAEMBbIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

Conep:xanue o0yuenus B 9 kiacce.

BemecTBo 1 XuMH4YecKasi peakuus.

[Tepuonnueckuii 3akoH. llepmoamdeckas cucrema xumuyeckux snemeHToB .M. Menneneena.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTHM B H3MEHEHUHU CBONCTB XMMHUYECKHUX D3JIEMEHTOB MEpPBBIX TPEX
MEePUOJIOB, KalHsl, KaJbLMUS U UX COCJUHEHUH B COOTBETCTBUU C TMIOJIO)KEHHEM DJJIEMEHTOB B
[leproauueckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOU CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOJCTB BeILIECTBA OT THUIA KPUCTATUINYECKON PEIIETKY U BUJ]A XUMHUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHWYECKUX BEIIeCTB. XMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K pa3iMuHbIM  KjJaccaM HEOPraHMYeCKUX COCAMHEHMI, TeHEeTUYeCKas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKHX peakUuid MO pa3IUYHbIM MpU3HAKaM ([0 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(deKTy, MO0 H3MEHEHHUIO CTENEeHEW OKHCIICHUs
XMUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTanu3aTopa). DK30- U DHIOTEPMUYECKUE
peaxkuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonsiTie o ckopocTH XUMHUYECKOW peakuuu. [loHsTe 00 oOpaTHMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX M TE€TepOreHHbIX peakuusx. [loHsTue o karanuse.
[lonarue o xuMuuyeckoM paBHOBecHH. DaAKTOPHI, BIUSIOIINE HAa CKOPOCTh XMMUYECKOW pEeakluu U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSI.

OKHCIIUTENTbHOBOCCTAHOBUTENIBHBIE  PEAaKLUH, AJEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTENBHON peakiuu. CocTaBlieHHE YPaBHEHHI OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIUN C
HCIOJIb30BAHMEM METO/Ia JIEKTPOHHOTrO OanaHca.

Teopust >MEKTPOTUTUUECKON TUCCOMUALMN. DIIEKTPOJMUTHI U HEINEKTPOJUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M MCCOIUAlMU BEUIECTB C Pa3IMYHBIMU BHJIAMH XUMUYECKOH CBsi3U. CTENeHb NHUCCOIUAIUU.
CunbHbIE U ClIa0bble AIIEKTPOJIUTHI.

Peakiun wmoHHOro oOMeHa. YCJOBUS MNpOTEKaHHs peakuuidi HMOHHOIO OOMEHa, IOJIHbIE H
COKpAalllEHHBbIE HOHHBIE YpaBHEHMs peakuuil. CBOHCTBAa KHUCIOT, OCHOBaHMM M COJIEH B CBETE
NpEJCTaBICHUNA 00 AIEKTPOJUTHYECKOW auccoumanuu. KadecTBeHHble peakuuud Ha HOHBI. IloHsTHE O
TUAPOIIN3E COJIEH.



XUMHUYECKUNA  JKCIIEPUMEHT: O3HAKOMIICHME € MOJEISAMHM  KPUCTAUIMYECKUX  PEUIETOK
HEOPraHMYeCKUX BEIIECTB — METAUIOB M HEMETaJUIoB (Tpadura M aamasa), CIOKHBIX BEUIECTB (XiIopuaa
HATpHUsl), UCCIIEOBAHHE 3aBUCUMOCTU CKOPOCTHM XMMUYECKOM pEaKkLUMU OT BO3JAEHCTBUS pa3IMYHBIX
(baxTOpOB, HMCCIENIOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpOIEcca JUCCOIMALMU KHCIIOT,
miesoyed M cosied  (BO3MOXKHO — MCHOJb30BaHME  BHUJEOMATEpHUANOB), IPOBEACHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHUSI PEaKUUid MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJCIICHHUE
rasa, oOpa3oBaHHE BOJIbI), OMBITOB, WIIIOCTPHUPYIOUIMX MPUMEPHl OKHCIUTEIbHOBOCCTAHOBHUTEIBHBIX
peakuuii (ropeHue, peaklUu pa3jiokKEeHHs, COCIMHEHUs), paclo3HaBaHUE HEOPraHMYECKUX BEIIECTB C
MTOMOIIBIO KAUECTBEHHBIX PEaKIUi Ha MOHBI, PELLICHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJjuuibl 1 MX coeJUHEHHUS.

OOmiass xapakTepucThka TranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucieHnusd. CtpoeHue u Gu3ndYeckre CBONCTBA IIPOCTHIX BEIIECTB — FAJIOT€HOB. XMMUYECKUE CBOMCTBA Ha
npuMepe xjiopa (B3auMMOJIEHCTBHE C METajUlaMH, HEMeTajulaMH, Inesodamu). XiyopoBogopond. CossiHas
KHCJIOTAa, XMMHYECKHE CBOMCTBA, MOJydyeHHe, NpuUMeHeHue. JleficTBue XJjiopa W XJIOpOBOJOPOJa Ha
OpraHusM yesoBeka. BakHelnme XJIopuIbl U UX HaX0XJAEHHUE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE
CTETIEHU OKUCIICHHUS.

CrpoeHue u (pu3nUeckue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPOIIHBIE
MOAM(PUKAIIMN KUCIOPOJIa U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBOJOPO, CTPOEHHUE, PU3NUECKHE U
XUMHUYEcKrue cBoicTBa. OKcHUIbl cepbl Kak IPeICTaBUTENM KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa,
(dbu3UYecKne U XUMHUYECKHE CBOMCTBa (OOIIME KaK MPEJACTaBUTENS KJacca KHCIOT U CHEIU(UYECKUe).
XUMUYECKHE DPEaKIHMH, JieKallie B OCHOBE IPOMBILIUIEHHOTO CHOCO0a MOJTY4YeHHUS CEpHOM KHCIIOTHI
[Ipumenenne. Conu cepHOM KHCIOTHI, KaUECTBEHHAsI peakius Ha cyiabpaTnoH. HaxoxaeHue cepbl U eé
COCMHEHUN B MNpHUpojae. XHMHUYECKOE 3arpsA3HEHHE OKPYKAKLIEH Cpeabl COECIUHEHHUSMH CEphl
(KUCIOTHBIE JOXKIH, 3arpsI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OO6mras xapaktepuctuka 37eMeHTOB VArpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTETIeHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoje, (U3HYECKUe U XMMHYECKHe cBolicTBa. KpyroBopor a3zoTa B
npupoje. AMMUAK, ero (u3NYecKue U XMMUUYECKUE CBOMCTBA, MoJiydyeHHe U npuMeHnenue. Coju aMMOHUS,
uxX (U3NYECKHe U XHMHUYECKHE CBOMICTBa, mpuMeHeHHe. KauecTBeHHass peakiusi Ha HMOHbI aMMOHUS.
A3oTHas Kuciorta, e€ moijydyeHue, (pusnueckue M XMMHUYECKHe cBOicTBa (00IIME KaK TMpeAcTaBUTENsS
Kjlacca KuciIoT u croenuduueckue). Mcmonb3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauecTBE
MUHEpAJIbHBIX YIAOOpeHHuil. XUMHYECKOe 3arps3HEHHE OKpYKalollel Cpeapl COEIMHEHUSMHU a30Ta
(KUCIOTHBIE NOXKIH, 3arpsiI3HEHHE BO3/1yXa, IIOYBBI U BOJIOEMOB).

®docdop, amnorponHsle Moauduranuu ocdopa, puzndeckue U XUMUYECKHE CBOMCTBA. OKCHI
docdopa (V) u pochopHas kucioTa, pu3ndecKre 1 XMMUUECKHE CBOMCTBA, Mmoy4yeHue. Mcmonp3oBanue
(docharoB B kKauecTBEe MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 31eMeHToB |VArpynmnbel. OCOGEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETIeHU OKUCIICHHUS.

VYrnepon, aloTponHbie MOAU(UKALIMY, pACIPOCTPAaHEHHE B IPUPOAE, GU3NUECKHE U XUMHUECKUE
cBoiictBa. AxacopOuus. Kpyroopor yriepoma B mpupone. Okcuibl yriepoja, UX (QHU3MYECKHe U
XMMHYECKHUE CBOWMCTBa, JEWCTBHUE HA KMBBIE OPraHU3MBbI, MOJYUYEHHUE U MPUMEHEHHE. DKOJIOTMYECKUE
npoOsieMbl, CBs3aHHbIE C okcuaoM yriepoza (IV), rumoresa rI00albHOrO MOTEIUICHHS KIMMATa,
MApHUKOBBINA APPEKT. YTonbHas KUCIOTa U €€ CONU, UX (PU3NUYECKHEe U XMMHYECKHE CBOMCTBA, OTyYeHUE
u mnpumeHeHue. KauecTBeHHas peakuuss Ha KapOoHaTHOHbI. lcmonb3oBaHue KapOOHATOB B OBITY,
MeIULMHE, TPOMBIIIIEHHOCTH U CETILCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIECTBaX Kak O COEAMHEHHsX yriepona (MeTaH,
9TaH, STUJIEH, alleTUJIEH, ATaHOJI, TIUIEPHH, YKCYCHast KucioTa). [IpupoiHble HCTOYHUKH YIIIEBOIOPOJIOB
(yronb, mpupOJHBIH Ta3, He(pTb), MPOAYKTHI HX MepepaboTku (OeH3UH), UX poib B OBITY U
MIPOMBIIIICHHOCTH.

[TonsiTue 0 OMOJIOrMUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OeJKaxX, yrieBOJdax — U UX POJIM B KHU3HH
yenoBeka. MarepraabHOe €IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue U XMMHUYECKHE CBOWCTBaA, MoydyeHHe U npumeHeHue. CoequHEeHus
KpeMHHUA B ipupoje. Obuue npencrasieHus 06 okcuae kpeMuus(1V) u kpemuueBoit kucinore. CUIMKATHI,
UX MCIIOJIb30BaHHE B OBITY, MEAMIMHE, MPOMBIIUIEHHOCTH. BakHeilne CTpoUTeIbHbIE MaTepHabl:
KepaMuKa, CTeKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiieMbl 6€30MacHOT0 UCIONBE30BAHMUS CTPOUTENBHBIX



MaTepuaioB B IOBCEHEBHOM KU3HMU.

XUMUYECKUH SKCIIEPUMEHT: H3y4eHHe OOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCITIOTBI, TIPOBEJACHHE KAUECTBEHHBIX PEAKIHMI HAa XJIOPUIUOHBI W HAOIIOJCHUE TIPU3HAKOB UX
MPOTEKAHHUS, OMBITHI, OTPaXaromme (PU3NIECKUE U XUMUYECKUE CBOWCTBA TAJOTCHOB M WX COCIUHEHUI
(BO3MOXXHO HCIOJIB30BAaHKUE BUICOMATEPHAJIOB), O3HAKOMIICHHE C 00pa3laMu XJIOPHIOB (TalOT€HUIOB),
03HaKOMJIEHHE ¢ 00pa3lamu cepbl U €€ COeIMHEHUSIMH (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HabroleHue Tmporecca OOYTIMBAHMS caxapa IMOJ JeHCTBHEM KOHILEHTPUPOBAHHON CEpHON KHUCIIOTHI,
M3yueHHE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KHUCIOTHI, IPOBEACHUE KaYeCTBEHHON peaKkiuy Ha
cynb(}aTnoH u HabIIOACHNE PU3HAKa e€ MPOTEeKaHusl, O3HAKOMIICHUE C (PU3MUECKUMH CBOMCTBaMH a30Ta,
dochopa m MX coemuHEHWA (BO3MOXKHO HCIIOJIb30BAHHWE BHUACOMATEpUAIOB), 00pa3llaMHu a30THBIX M
dbochopHBIX yIOOpeHMA, TOJy4YeHHe, COOHMpaHHWe, pacro3HaBaHUE M U3yYCHUE CBOWCTB aMMHaKa,
MPOBEJICHUE KAYSCTBCHHBIX pEAKIHMid Ha WOH aMMOHHUS U (ochaTHOH W H3YYCHHE IPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBUE KOHLUEHTPUPOBAHHON a30THOW KHUCIOTHI € MEIbI0  (BO3MOXKHO
HCII0JIb30BAHNE BUIEOMATEPUAJIOB), M3yUEHHE MOJeNiel KPUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura,
¢bymiepeHa, 03HAKOMJIEHHE C IPOLECCOM acOPOLUMN pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOICTBOM IMPOTHBOTA3a, MOJy4YeHUE, COOMpaHue, paclo3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKH CIIOTO
rasza, MpOBEJCHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT U CUJIMKATUOHBI W W3Y4YCHHE NPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHWE C  MPOAYKIMEH  CUJIMKATHOM  TPOMBINUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHelme HeMeTauTbl B UX COSTUHEHUS.

MeTaJulbl M UX COEIMHEHUSI.

OO0mrast XxapakTEepUCTHKAa XUMUYECKUX DJIEMEHTOB — METa/UIOB HAa OCHOBAaHWU WX TOJOKCHHS B
[Tepuonnueckoit cucrteme xumudeckux snemeHToB .M. MenneneeBa m ctpoenus atoMoB. CtpoeHue
MeTaioB. MeTtamnyeckas CBS3b U METAINIMYECKasi KpUCTalindeckasi peméTka. DIeKTPOXUMHUECKUN psijl
HanpspKeHUd mMeTayuioB. OU3NYeckre U XMMUYEeCKHe CBOWCTBAa MeTauioB. OOuue crnocoObl MOTyYeHHs
MeTaiioB. [loHATHE O KOPPO3UHK METANJIOB, OCHOBHBIE CIIOCOOBI 3aIMThI MX OT Koppo3uu. CriiaBsl (CTalb,
YyTr'yH, TIOpATIOMUHUHN, OpOH3a) M MX MPUMEHEHUE B OBITY M IPOMBITIIICHHOCTH.

[llenounsle MeTayuibl: TmOJIOKeHHWE B Ilepuommyeckol cucTeMe XMMHUYECKHUX DSJIEMEHTOB
J.. MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXJACHUE B MpHUpoje. PU3NYECKHE U XUMUYECKHE CBOKMCTBA
(Ha mpumepe Hatpusi W Kanus). OKCUABI U THUAPOKCUABI HATpus U Kanus. [IpuMeHeHHe IIeTOYHBIX
METAJJIOB ¥ UX COCIUHEHUN.

[[lenoyHO3eMENbHBIE METAIBI MarHui W KajblMil: mnoJioxkeHue B Ilepuomuueckoil cucreme
xumudeckux aemeHToB J.M. MenneneeBa, ctpoeHHe UX aTOMOB, HaX0KJAeHUE B npupoie. Pusnueckue u
XMMHYECKHE CBOMCTBA MarHus U Kaibplus. Baxknelme coenuHeHUs Kanblus (OKCHII, TUAPOKCHU, COJIH).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

Amomunuil: nosioxkenue B Ilepuonuyeckoil cucreme xumuueckux sneMeHToB J[.M. Menneneena,
CTPOCHHME aroMa, HaxoxJaeHue B npupoae. Du3nmyeckne M XUMHYECKUE CBOMCTBA aJTFOMUHMS.
AmboTepHbIe CBOWCTBA OKCUA U THUJIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B Ilepmoanueckoil cucremMe xumuyeckux sneMeHtoB J[.W. Menneneesa,
CTPOEHHME aToMa, HaxoXKJaeHue B mnpupoje. Pusnueckue M XUMHUYECKHE CBOMCTBa xeneza. OKCuppl,
rUApoKcuabl u conu conu xxkenesa (1) u sxenesa (1), ux cocras, cBoiicTBa U OTyYEHHE.

XUMUYECKUH IKCIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMy METaNIOB M CIUIABOB, UX (DPM3HMUECKUMU
CBOMCTBaMH, U3y4eHHE PE3yIbTATOB KOPPO3UH METAIUIOB (BO3MOXKHO HMCIIOJIH30BAHUE BUIEOMATEPUAIIOB),
OCOOCHHOCTE B3aMMOJCHCTBHS OKCHJAA KalblUs W HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUANIOB), HMCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI, Mpollecca TOPEHUS Kejne3a B KUCIOPOJE
(BO3MOKHO HCIIOJIH30BaHHUE BHAEOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUi HA HOHBI
(MarHus, Kanblus, adroMuHus, nuHka, xene3a (I) u xenesa (l11), mequ (Il), Habmrogenuen ommcanue
MPOLIECCOB OKpAalIMBaHUS ITUIAMEHM HWOHAMU HATpUs, Kallusd U KalubIUs (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUANIOB), HCCIeA0BaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAA aFOMUHUS M TUAPOKCUIA ITMHKA,
pelieHue HKCIEePUMEHTAIbHBIX 33/1a4 10 TeMe «BakHelIre MeTaibl U UX COCTUHEHUD.

XuMHuA M OKpYXKamoLas cpeaa.

BemectBa 1 marepuansl B MOBCEIHEBHOM XKM3HU YelloBeKa. be3onacHoe MCHoab30BaHUE BEILIECTB
Y XUMHYECKUX peakiuil B ObITy. [lepBasi moMoIIb TpU XUMHUYECKHUX 0XKOTaX U OTPABICHHSIX.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH cpe/ipl (MpeesbHas J0MyCTUMasl KOHIIEHTPALIUsI BEIIECTB
(manee — I1IK). Pob xuMu# B pelIeHUH IKOJIOTUYECKUX TIPOOIIEM.

XUMHUYECKUH DKCIEPUMEHT: Hu3ydeHHe oOpa3loB MaTrepuaioB (CTEKIIO, CIJIaBbl METaJIOB,
[IOJIMMEPHBIE MaTEPUAIbI).



MexnpeaMeTrHblie CBA3H.

Peanuzanus MeXNpeIMETHBIX CBA3CH NpU M3YyYeHHH XUMHUHM B 9 Kiacce OCYyHIECTBISETCS depe3
UCIOJIb30BaHME KaK OOLIUX €CTECTBEHHOHAYYHBIX IMOHSATHH, TaK U MOHATHUH, SBISIOUIMXCS CHCTEMHBIMHU
JUISL OTJCNBHBIX MTPEIMETOB €CTECTBEHHOHAYYHOTO LIUKJIA.

OOmire ecrecTBEeHHOHAYYHBIE MMOHATHSA: HaYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHUs, aHATIU3, CUHTE3,
KJaccu(uKanys, MepUOJUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, H3MEpPEHHE, MOJEIb,
SBJICHHE, TAPHUKOBBII 3()(hEKT, TEXHOJIOTUSI, MATEPUAIIBI.

®dwusmka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIBI, PAAHNOAKTHBHOCTD,
MOJIEKYyJ1a, OJCKTPUYECKUN 3apsia, TPOBOJHUKH, TMOJYIPOBOJHUKH, JUAIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJ0, OOBEM, arperaTHO€ COCTOSIHUME BEIECTBA, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTANTNYeCKasi pemeéTKka, CIUIaBbl, (PU3MYECKHE BEIMYMHBI, CIUHHIBI H3MEPEHHUs, KOCMHYECKOE
MIPOCTPAHCTBO, IJTAHETHI, 3BE3/b1, COHIIE.

buonorusi:  gortocuHTe3, aApixaHwe, Ouocdepa, HSKOCHCTEMa, MHUHEpaJIbHBIE YHOOpEeHHS,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, TUTATEIbHEIE BEIIECTBA.

I'eorpadusa: armocdepa, rumpocdepa, MuHEpasbl, TOpPHbIE TOPOJBI, TMOJE3HBIE HCKOIMAEMBbIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

IInanupyemsblie pe3yjbTaThl OCBOEHUSI MPOrPaMMbl 110 XUMHHU HA YPOBHE OCHOBHOI0 00111ero
o0pa3oBaHusl.

W3yueHne XWMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBlIEeHO Ha JOCTHIKEHHE
00yJaromUMHUCs JIMYHOCTHBIX, METAlpeMETHBIX W TPEIMETHBIX pPE3YyJIbTaTOB OCBOCHHUS Y4eOHOTO
npeaMera.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO 00IIero o0pa3oBaHuUs JOCTHTAIOTCS B
Xone OOydYeHHsS XMMHUA B €IWHCTBE y4eOHOW W BOCIUTATEIBHOH IEATETHHOCTH B COOTBETCTBUH C
TPATUIIMOHHBIMH ~ POCCHUHCKHUMH  COIMOKYIBTYPHBIMH ¥ JAYXOBHO-HPABCTBEHHBIMH  IIEHHOCTSIMH,
MPUHATHIMU B OOIIIECTBE MPAaBMUIIAMH U HOPMaMH ITOBEICHUS U CIIOCOOCTBYIOT MPOIIecCaM CaMOTIO3HAHMS,
CaMOPAa3BUTHA U COLMATIM3ALMN O0yJarOIUXCS.

JINYHOCTHBIE PE3yNbTaThl OTPAXKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBAThCS CHUCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIUI M pacIIipPEHUE OIbITa JESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YaCTH:

1) naTpHOTUYECKOTO BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAy4YHOMY
HacJleINI0, IOHUMAaHUs 3HaYeHUs XMMHMUYECKOH HAayKH B KU3HHM COBPEMEHHOI0 OOlIecTBa, CIOCOOHOCTH
BIAJeTh JOCTOBEPHON MH(OpManueil O MepeAoBbIX JOCTIKEHUSX U OTKPBITHAX MHUPOBOH U
OTEYECTBEHHON XUMHHM, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIECTBa;

2) rPaXAaHCKOTO BOCITUTAHMUSL:

IIPEJCTABICHNUS O COLMAJIBHBIX HOPMax M IPaBUJIAX MEAJIMYHOCTHBIX OTHOLIEHHH B KOJUICKTHBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOH, yd4eOHOUCCIIEI0BATENbCKOM, TBOPUECKOH
U JpYrMX BHJAX JAEATEJbHOCTH, TOTOBHOCTM K pa3HOOOpa3sHONW COBMECTHOHM JEATEIbHOCTH IpU
BBIMIOJIHEHUH Y4€OHBIX, IMO3HABATEJIbHBIX 33/1a4, BBINOJHEHUH XMMHMYECKHX HKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHMs K B3aUMOIIOHMMAaHMIO M B3aMMOIOMOLIM B Ipolecce 3TOM ydeOHOMH
NEeATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHE M IOCTYIKM CBOUX TOBapHIIEH C MO3ULUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUNA OCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHHUS:

MHUPOBO33PEHUYECKUX TMPEACTABIECHUI O BEIIECTBE M XUMHUYECKOW PEaKIMH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIONIUX OCHOBY JJISi IOHUMaHMsI CYLUIHOCTH HAay4yHOU
KapTUHBl MHpa, NPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS INPHUPOJbI, B3aHMMOCBSI3AX
YeJioBeKa ¢ MPUPOJAHOM Cpesloi, 0 POJIM XUMHUH B TO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHBOB, HANpPAaBJICHHBIX Ha I[OJYy4eHHWE HOBBIX 3HAHUM 1O XUMUH,
HEOOXOAUMBIX JUIsl 00BbsICHEHHUS HAaOII01aeMbIX ITPOLIECCOB U SIBIICHUIA;

MO3HABATENbHOM, HH()OPMAIIMOHHOW M YHUTATENbCKOM KyJIbTYphl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHOW ~ paboThl ¢  y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATypoi, JIOCTYINHBIMU
TEXHUYECKUMH CPeICTBAaMH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

uHTepeca K OOY4YEeHHI0 M TIO3HAHMIO, JH0OO03HATENBbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M UCCIEeNOBATEIbCKONW JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHS 00yueHHsI B JaJIbHEHIIEM;

4) hopMUPOBaHUS KYJIBTYPHI 3I0POBbSI:



OCO3HAHHUS LIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/0pPOBbIO, YCTAHOBKM Ha
3I0pOBBIN 00pa3 >KM3HM, OCO3HAHUS TOCIEACTBHNA W HENPHIATHA BPEIHBIX MPHUBBIYEK (ynoTpeOieHus
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOJIIOICHUS TPaBUII 0€30MaCHOCTH MPH 0OpaIeHIH C
XMMUYECKUMU BEIIECTBAMH B OBITY M peasIbHON KU3HU;

5) TpyI0BOr0 BOCIIUTAHHUS:

MHTEpeca K MPaKTHUYECKOMY U3YUEHHIO MpodeccHii U Tpyla pa3iMyHOro pojia, yBaXEHHUE K TPYAY
U pe3yabTaTaM TPYAOBOM JESATEIBHOCTH, B TOM YHMCIIE Ha OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUH 110
XMMUH, OCO3HAHHOTO BHIOOpA WHAMBHIYAIIHON TPAeKTOPHH MPOJOJDKEHHS 00pa3oBaHUs C YYETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIICITHOM
npo(hecCHOHATBPHON JIEATENBHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B
npoheccuoHaIbHON Cpese;

6) BKOJOTHYECKOTO BOCIIUTAHUS:

9KOJIOTMYECKHU 11eJIECO00Pa3HOr0 OTHOLIEHUS K IPUPOJIe KaK UCTOUHUKY KM3HU Ha 3eMJie, OCHOBE
e€ CylIecTBOBaHMS, NOHMMaHUS LIEHHOCTH 370pOBOro M 0Oe30macHOro odpasa >KM3HH, OTBETCTBEHHOTO
OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/J0pPOBBIO, OCO3HAHMS IE€HHOCTU
coOnrofieHns mpaBuil O€30IIaCHOrO MOBEAEHUS NpH padboTe C BEleCTBaMHU, a TaKKe€ B CUTYalUsX,
YTPOKAIOIINX 37I0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TNPUMEHSTh 3HAHMS, IOJIydaeMble IMPU HM3YYEHMM XUMHH, U1 pelleHus 3ajad,
CBA3AHHBIX C OKPYKAIOUIEH MNPUPOJAHONW CpPENOM, IOBBIIICHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYpHI,
OCO3HAHUS ITI00AJILHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJIeM U IyTel UX pelleHus: MOCPeACTBOM METOI0B
XUMHH;

9KOJIOTMYECKOTO  MBIIIJICHUsS, YMEHHS  PYKOBOJCTBOBATbCA MM B  IIO3HABAaTENIbHOM,
KOMMYHHUKAaTUBHOM M COLIMAJIBHON ITPAKTHKE.

MertanpeameTHble pe3ynbTaThl. B cocTaBe meTanpeiMeTHBIX Pe3yibTaTOB BBLACISIOT 3HAYUMbIE
i (opMUpPOBAaHUS MUPOBO33pEHUS OOIICHAyUHbIe MOHATHUS (3aKOH, TEOpUSsl, PUHIMI, TUIOTE3a, (HaKT,
cucrema, Mpolecc, IKCIEPUMEHT U JIpYroe.), KOTOpble UCIONb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
IpeaMeTax M TO3BOJSIIOT Ha OCHOBE 3HAHMM M3 ATUX IpeaIMeToB (OpMHUPOBATh IPEJCTABICHHUE O
LIEJIOCTHOM Hay4yHOH KapTHMHE MHpa, M YHHUBEpCaldbHble Yy4deOHble JelcTBUs (TI0O3HABaTENbHBIE,
KOMMYHHUKaTUBHbIC, PpEryJsATHBHBIE), KOTOpble oOecrneynBaroT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IUIAHUPOBAaHMIO M OCYLIECTBICHHIO y4eOHOW JeATeslbHOCTH. MeranpeaMeTHble
pe3yabTaThl OCBOEHHS 00pa30BaTEIbHOM MPOrpaMMBbl IO XUMUHU OTPaXKaroT OBJIQJICHUE YHUBEPCAIbHBIMU
II0O3HABATENIbHBIMU ICHCTBUSAMU, B TOM YHCJIE:

1) 6a30BbIC JJOTUYECKUE TCHCTBUS:

YMEHHME MCIOJb30BaTh IPHUEMBI JIOTUUECKOTO MBIIUICHHUS IPU OCBOCHHUM 3HAHUN: PACKpbIBATH
CMBICJI XMMUYECKHUX MOHATHH (BBIOENATh MX XapaKTE€pHbIC NPU3HAKU, YCTAaHABJIMBATh B3aMMOCBS3b C
JIPYrUMH MOHATUAMH), UCHOJIb30BATh NOHATHUS AJIs1 00OBSACHEHUS OT/IEJIbHBIX ()aKTOB U SIBJICHUH, BBIOUPATh
OCHOBaHMSA M KpUTEpUM I KJIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMUYECKUX peaKIHid,
yCTaHaBJIMBaTh IPUYMHHOCIEICTBEHHBIE CBS3M MEXJAy OOBEKTaMU H3y4E€HUs, CTPOUThH JIOTHUECKHE
paccyxJeHus (MHIyKTUBHbIE, 1eyKTUBHBIE, TI0 @aHAJIOI'MH), IPOBOAUTH BBIBOJIBI U 3aKJIHOUEHUS;

YMEHHE NpPUMEHATh B TMpOLECCe IO3HAaHWS TOHATHS (MpeAMETHblE W MeTalpeaAMETHbIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJEIH, HCIIOJIb3yeMbIE B XUMHHU, PEOOPa30BbIBATh NIMPOKO MPUMEHSIEMbIE
B XMMMH MOJICJIbHBIE MPEICTABICHUS — XUMHUECKUH 3HAaK (CHMBOJI 3JIEMEHTa), XUMHUecKas GopMmyna u
ypaBHEHHE XHMHUYECKON peakluu — IpU pPELIeHUH Y4eOHOIO3HABAaTEIbHBIX 3a7ay, C YUYETOM ITHUX
MOJEIBHBIX TPEJCTABICHUN BBIABIATb M XapaKT€PU30BaThb CYIIECTBEHHbIE IPU3HAKA H3Y4aeMbIX
O0OBEKTOB — XHMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYMHHOCIIECTBEHHBIE CBSA3H U IIPOTUBOPEYHS B N3Y4aeMbIX IIPOLIECCaX U SBICHUSIX;

2) 6a30BbIe UCCIIE0BATENIBCKIE IEHCTBUS:

YMEHHE HCIIOJIb30BATh NIOCTABJIEHHBIE BOIPOCHI B KA4ECTBE MHCTPYMEHTA IIO3HAHHSA, a TAKXKE B
Ka4yeCcTBE OCHOBBI JJIs1 (JOPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

npuoOpeTeHue OmbITa MO IJIAHWPOBAHUIO, OpraHU3alMd M MPOBEACHUIO YYCHHUYECKHX
HKCIEPUMEHTOB: YMEHHE HaOMI0AaTh 3a XOJOM IPOLECCca, CAMOCTOSITEIbHO IPOrHO3UPOBATH €ro
pe3yiabTat, GopMyINpOBaTh 000OIIEHHS U BBIBOBI 110 pe3ybTaTaM MPOBEAEHHOTO OIBITA, UCCIIEI0BAHUS,
COCTaBJIATh OTYET O MPOJIETAHHON paboTe;

3) pabora ¢ uHpOopManuei:

yMeHHUe BbIOMpPAaTh, aHATU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMAIIHIO Pa3IMYHBIX BUJIOB U GOPM
IIPEJICTaBICHMS], MOIYYaEMYI0 M3 Pa3HbIX HCTOYHUKOB (HAy4HO-NIONYJISIPHAs JIMTEPATypa XMUMHYECKOTO



COJIepKaHus, CIPABOYHBIE MOCOOMs, pecypchl VHTEepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOABl M 3alpochl NpH TMOWCKe M oTOOpe WHPOpMAIUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX ISl BBIMIOJHEHHS YYeOHBIX M TIO3HABATENBHBIX 3a]1ad
OTpeNeNEHHOr0 THMA, MNPUOOpPETeHHEe OmbiTa B OOJACTH  WCIONB30BaHHUS  WH(MOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBIAJCHHUE KyJIbTYpOW aKTUBHOTO WCIOJIB30BAHUS Pa3IUIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIILHO BBIOMPATh ONTUMAaIbHYIO (OpMY MpeAcTaBlieHUs WHGOPMALUU U
WUTIOCTPUPOBATH PeIllaeMble 3a7a4i HECIIOKHBIMU CXEMaMH, TUarpaMMamMu, ApyrumMu Gopmamu rpaduxu
1 UX KOMOMHAIIASIMU;

YMEHHE WCIONBb30BaTh M aHAJIM3MPOBAThH B TIpolecce YUeOHOH H  HCCIeOBaTEIbCKOM
JESITEILHOCTH WH(POPMAIUIO O BIUSHUH IPOMBIIUICHHOCTH, CEIhCKOTO XO3SICTBAa M TpaHCIOpTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOU CpEebl;

Y oOyuatomerocs Oymyr cGOpMUPOBAaHBI CIEAYIONIME YHUBEPCAIbHBIE KOMMYHHUKATHBHBIC
JIEUCTBUA:

yMEHHUE 3aJaBaTh BOMPOCHI (B XOJe auaiora W (Wiu) JUCKYCCHH) IO CYIIECTBY OOCYXIaeMou
TeMBbI, (POPMYIIMPOBATH CBOU MPEIOKEHISI OTHOCUTEIHHO BBITIOTHCHHSI ITPEITIOKESHHOM 3a/1a9H;

MPUOOpETEHUE OTbBITA MPE3CHTAIIMH PE3YJIbTATOB BBITIOJHEHUS XHMHYECKOTO DKCIIEPHUMEHTA
(J1abopaTOpHOTO OMBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMM ITO3HABATEIIBHOW W HCCIIEI0BATEIbCKOM
NESTEILHOCTH TIPH  PEIICHWH BO3HUKAIONMIUX TPOOJIEeM Ha OCHOBe y4éra oOOmUX WHTEPECOB U
COTJIACOBAHUS TO3UIUH (OOCYKJCHHS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPJAHHAIIHS
COBMECTHBIX JICHCTBHI, OTIpe/IeIIeHNEe KPUTSPUEB TI0 OTICHKE Ka4eCTBA BBITIOJHEHHOW PabOTHI U IPYTHE);

VY obyuarorierocst OyayT chopMUPOBaHBI CISAYIONINE YHUBEPCAIbHBIC PETYISITUBHBIE JCHCTBUS:

YMEHHE CaMOCTOSITEIIBHO ONPENCNIATh IIeJIM  JISATSIBHOCTH, ITUTAHHPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBaTh W TIPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTH, BBIOMpATh HamOOJee
3¢ dexTuBHBIC CIOCOOBI pelieHUsT YUeOHBIX M MO3HABATEIIBHBIX 3a/1ad, CAMOCTOSITEIILHO COCTABIISATh WUITH
KOPPEKTUPOBATh MPEJIOKEHHBIN aIrOPUTM JEHCTBUN MPHU BHIOJHEHUH 3aJaHUN C Y4ETOM MOJTy4YECHUS
HOBBIX 3HAaHUUA 00 WH3ydaeMbIX OOBEKTaX — BEIIECTBaX M pEeaKlMsiX, OLIEHUBATb COOTBETCTBUE
MOJIyYE€HHOTO Pe3yJibTaTa 3asBJIECHHOM 11eMH;

YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, ITpeijiaraéMble B YCIOBUH 3a/laHUM.

IIpenmeTHble pe3y/bTaTbl OCBOEHHSI MPOrpaMMbl N0 XMMHU HA YPOBHE OCHOBHOIO 00111€ro
oOpa3oBaHusl.

B cocraBe npeaMeTHBIX pe3ynbTaToOB MO OCBOCHHIO 00S3aTENBFHOTO COJIEPKaHUs, YCTAHOBICHHOTO
JTaHHOU (enepanbHOM paboueil mporpaMMoil, BBIACISAIOT: OCBOCHHBIE O0yYarOIIMMUCS Hay4YHbIC 3HAHMUS,
YMEHHUS ¥ CIIOCOOBI IeHCTBUH, crieruduiecKue s MpeAMETHON o0aacTu «XUMUs», BUIbI 1€STEIbHOCTH
[0 MOJIYYEHUIO HOBOTO 3HAHMS, €r0 HMHTEpIpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX U HOBBIX CUTYaIHIX.

K koHmy oOyyenns B 8 kiacce y oOyuawmerocs Oyay c(popMHpPOBaHBbI cJieAyHolIue
npeaMeTHbIE Pe3yJbTAThl 10 XUMHH:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJEKYyJa, XMMHUYECKUN DIIEMEHT,
MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas U MOJIEKYJspHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJsl XMMHUYECKOTO 3JE€MEHTa B COCIUHEHHH, MOJISPHBIN 00BEM, OKCHJI, KHCIOTa, OCHOBAHUE,
COJlb, DIIEKTPOOTPUIIATEIHHOCTh, CTETIEHb OKHUCICHMS, XMMHUYECKas peakius, KIacCUpUKaIUs pPEeaKInui:
pEeaKiuu COEAMHEHHUS, PEaKUUW pas3NoKEHUs, PEaKIUu 3aMelleHHUs, peakuu oOMeHa, 5K30- U
SHIOTEPMHUUECKUE PEAKINH, TEIIOBON APPEKT peakinu, siIpo aToMa, NEKTPOHHBIN CIOH aToMa, aTOMHast
opOuTalb, paguyc aToMa, XMMUYecKas CBS3b, MOJSIPHAs U HETMOJIApHas KOBAJICHTHAsI CBSI3b, HOHHASI CBS3b,
WOH, KaTUOH, aHUOH, PaCTBOP, MaccoOBast J0JIsI BEIIECTBA (MPOLIEHTHAsI KOHIICHTPAIlHs) B PaCTBOPE;

WJTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITHI M MPUMEHSTh 3TH MOHSITHUS MPU
OTIMICAHWU BEIIECTB U UX MPEBPAIlCHUH;

WCIOJIb30BAaTh XHUMHUYECKYI0 CHMBOJHUKY JJs COCTaBIIeHUS (OpPMyN BEIIeCTB U YpaBHEHUH
XUMHYECKUX PEaKIIUi;

OTIPEJIeNIATh BaJICHTHOCTh AaTOMOB J3JIEMEHTOB B OWHApHBIX COCTUHEHHSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IPUHATIC)KHOCTh BEIIECTB K OMPEIeIEHHOMY KJIacCy COeTMHEHUI
o Gpopmyrnam, BUJI XUMHUECKOH CBSI3U (KOBAJICHTHAS M MIOHHAS) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpbiBath cMbicn Ilepuonnueckoro 3axona J[.M. MenneneeBa: 1eMOHCTpUPOBATh NOHUMAaHUE
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MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT HX MOJIOkKeHus B llepmoamueckoi
CHUCTEME, 3aKOHOB COXPAHEHHUs MACChl BEIIECTB, MTOCTOSHCTBA COCTAaBa, aTOMHOMOJICKYISIPHOTO Yy4YEHUS,
3aKOoHa ABOTrajJpo, OINUCHIBATh W XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cuCTEMbI
XUMHYECKUX AJIEMEHTOB: Pa3InyaTh MOHATHS «TJaBHas moArpynna (Arpymnmna)» U «mo0odHas MOoarpyIia
(brpynma)», manple ¥ OOJbLIME MEPUOJBI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpble MMEIOTCS B Taliuie
«IIepunoanueckas cucreMa xumuueckux 31neMeHToB .M. MeHnneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XHMHYECKUX D3JIEMEHTOB (COCTaB MW 3apsia sjpa, OOIIee YHUCIO DJJIEKTPOHOB H
pacnpesiesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCHU(UITUPOBATH XUMHUUYECKUE IJIEMEHTHI, HECOPTaHUICCKHIE BEIIECTBA, XHMUYICCKUE peakiuu (110
YHCIIy U COCTABY YYacCTBYIOIMX B PEAKLIUU BEUIECTB, 110 TEIMJIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEHIECTB Pa3JIMUHBIX KJIACCOB,
MOATBEPIK/Iasi OIMUCAHWE TPUMEPAMH MOJEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XHUMHYECKUX
peaKuuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUN B Pa3IMUHBIX YCIOBUSX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMUMHMUYECKOTO 3JIEMEHTa 1Mo (opMyJie COETUHEHHs, MacCOBYIO JIOJIO BEILIECTBA B PAacTBOPE, MPOBOJIUTH
pacy€Thl M0 YpaBHEHUIO XUMHYECKOM peaKIuu;

MIPUMEHATh OCHOBHBIE OIEpAIlMy MBICIUTEILHON ACSITEIBPHOCTH — aHAIU3 M CHHTE3, CPaBHEHUE,
000011IeHNE, CHCTeMAaTH3aIlMI0, KJIACCU(PUKAIIUIO, BBISBICHUE MPUYMHHOCIEACTBEHHBIX CBS3ed — A
M3y4YEHUs] CBOWMCTB BEIIECTB M XUMUYECKUX PEaKIUH, €CTeCTBEHHOHAyYHBIE METOJbI TTO3HAHUS —
HaOIOICHUE, U3MEpPEHNE, MOICTMPOBAHUE, SKCIIEPUMEHT (PEeaTbHBIN U MBICIICHHBIN);

ClIeIOBaTh MpaBHJIaM MOJIb30BaHUS XUMHUYECKOW MOCYAOW M JJaOOpaTOpHBIM 000pYAOBAHUEM, a
TaKkKe TpaBWIaM OOpAIIEHUsST C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBITIOJTHEHHIO
Ja00PaTOPHBIX XUMHUUYECKHX OTBITOB IO TOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOJA U
KHCIIOpO/1a), IPUTOTOBJICHUIO PACTBOPOB C OMPENENIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO BEIIECTBA,
IJJAHUPOBATh M MPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB IIEIOYEH M
KHCJIOT C IOMOIIBIO HHAUKATOPOB (JIakmMyc, peHosdTaaenH, METUIOpaHK U JAPYTUe).

K kxonny oOyuenuss B 9 kiacce y oOyyawierocs 0yay c(popMHUPOBaHbI cjeaylliue
NpeaMeTHbIE pe3yabTaThl 10 XUMHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MHOHATHUH: XMUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CJIOXKHOE BEUIECTBO, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTD,
CTENeHb OKHCIICHHUS, XMMUYecKas peaklMs, XUMHUYecKas CBs3b, TEIJIOBOH A(PdEKT peakiuu, MoJb,
MOJISIPHBIM 00BEM, PACTBOP, IEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTUYECKAS JUCCOLUAINS, PeaKLUn
MOHHOTO OOMeHa, KaTalau3aTop, XHMHYECKOe paBHOBecHEe, OOpaTUMble M HEOOpaTHMBbIE pPEaKIIUH,
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHBIE ~ PEAKIUH,  OKUCIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE U
BOCCTaHOBJICHHE,  aJUIOTPOIHUs, aM(OTEpHOCTh, XUMHUYECKass CBA3b  (KOBaJIGHTHAs, HWOHHAasi,
MeTaJIn4yeckasi), KpUCTAIMYecKas peméTka, KOPpPO3Us METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo gonycruMas konuenTpauus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHMYECKHX MOHATUNA W NPUMEHSATHITU HOHATHUS NpPU
ONMCAHUU BELIECTB U UX MPEBPALCHUN;

UCIOJIb30BAaTh XHUMHYECKYI0 CHMBOJHMKY [IJIi COCTaBJIeHUS (DOpPMYN BEIIECTB U YpaBHEHUU
XUMHUYECKUX PEAKIUI;

ONpEeNENsATh BAJNEHTHOCTb M CTENEHb OKHUCICHHUS XUMHUYECKHX OJIIEMEHTOB B COEIMHEHHUSIX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIacCy COeIUWHEHUN mo dopmymnam,
BHJI XUMUYECKOU CBS3M (KOBaJEHTHAsI, MOHHAs, METAJUIMUECKasi) B HEOPTaHUUECKUX COCTUHEHUSX, 3apsil
MOHA 10 XUMHUYECKOH dopMmyrie, XapaKTep Cpeibl B BOJHBIX PACTBOpaX HEOPraHMYECKUX COCTUHEHHM, THTI
KPUCTAJUTMYECKOUN peIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbica [lepuoanueckoro 3akona J[.M. MenzaeneeBa M JEMOHCTPUPOBATH €r0
MMOHMMAaHKE: OMUCHIBATh M XapaKTepu30BaTh TabnuuHyo Gopmy llepuoanueckoit CUCTEMBI XUMHYECKUX
AJIEMEHTOB: pa3linyaTh MOHATHS «TNaBHas moAarpynna (Arpynmna)» u «mobounas moarpynmna (brpymma)y,
MaJsible U O0JbIINe MEePUOIbI, COOTHOCUTH 0003HAUYEHHSI, KOTOPBhIE HMEIOTCS B TIEPUOANYECKON TabnwHIIe, C
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sijpa, ooinee
YHCIIO JJEKTPOHOB U PACHpE/IeNICHNEe UX MO 3JEKTPOHHBIM CIIOSIM), 0OBACHATH OOIINe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AJIEMEHTOB M MX COEAMHEHUI B Ipelesax MajblX NEPUOJ0B U TJIABHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;
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KJIaccu(UIMPOBATh XUMUYECKHE JIEMEHTbI, HEOPTAaHMUECKUE BEIECTBA, XUMUUECKUE peaKIiu (o
YHCIy M COCTAaBY YYacCTBYIOIIMX B PEAKIMH BEUIECTB, 1O TEIUIOBOMY 3P QEKTy, 0 U3MEHEHHUIO CTEIeHeH
OKHCJIEHHUS XUMHUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOLIME W CHEUU(PUUECKUE XUMHUYECKHE CBOWCTBA MPOCTBHIX U
CIIOXHBIX BEIIECTB, IOATBEPXKIAs OIMCAHME IPUMEPAMU MOJIEKYISIPHBIX W HOHHBIX YpPaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

COCTaBJISATh YPABHEHUS JJIEKTPOIMTUUECKON AUCCOLMALIMM KUCIIOT, IIEJI0UYE U coJiel, NOJIHbIE U
COKpALEHHbIE YPAaBHEHMsI peakUUil HOHHOIO OOMEeHa, YypaBHEHHUS peakUui, M[OATBEPKAAIOLINX
CYLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMUHbIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHMCIUTEIbHOBOCCTAHOBUTENIBHBIX PEaKUUN NOCPEACTBOM COCTaBICHUS
AIIEKTPOHHOTO OajaHca dTUX PEaKLni;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT HUX CTPOEHUS, BO3MOKHOCTH IPOTEKAHUs
XUMUYECKUX MPEBPALICHAN B PA3THYHBIX YCIOBHSAX;

BBIYMCIATE OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MaCCOBYIO [OJIIO
XMMUYECKOT0 3JIEMEHTa M0 (OpMyJIe COEAMHEHMs, MacCOBYIO JOJIIO BELIECTBA B PacTBOPE, MPOBOJUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKON peakluu;

coOiroAaTh MpaBWia MOJIb30BAaHUS XUMHUYECKOW MOCYIOoM M J1abopaTOpHBIM 00OpyIOBaHUEM, a
TaKkKe TMpaBuia oOpallleHuss C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKUUSMH IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX ONBITOB IO MOJYYEHHIO U COOMpaHHUIO Ta3000pa3HbIX BEIIECTB (aMMHUakKa U
YTJIEKHCIIOTO Ta3a);

MPOBOJUTH  PEAKIMH, TMOATBEPXKAAIOIINE KAueCTBEHHBIM COCTAaB  pa3jMYHBIX  BEILIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOPUAOPOMHUI, HOAWJ, KapOoHaT, d¢ocdar, cuIuKaT, cyibdar,
THJIPOKCUIMOHBI, KAaTHOHBI aMMOHHSI M HWOHBI HM3YYEHHBIX METAJUIOB, MPHUCYTCTBYIONINE B BOIHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OINEPALMHU MBICTUTENILHON NEATENIbHOCTH — aHAJIW3 U CHUHTE3, CpPaBHEHUE,
0000111eHNe, CUCTEMATU3AINI0, BBISBICHUE NPUUYMHHOCIEICTBEHHBIX CBA3E€H — [UI1 W3Yy4EHMs CBOMCTB
BEIIECTB U XMMHMUYECKMX PEAKLUH, eCTECTBEHHOHAYYHbIE METO/bl O3HAHUS — HAOJIIOAEHUE, U3MEPEHHUE,
MO/IEIUPOBAHUE, FIKCIIEPUMEHT (peaJIbHbI M MBICICHHBI).

TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
Ne | HaumenoBanme KoJi-Bo [iiekTpOHHbBIE (uudposbie)
/N | pa3gesioB M TeM | 4acoB [00pa3oBaTeibHbIE PecypcChl
NporpamMmbl
1. |Pazmen.l. 22  |http://school-collection.edu.ru
[lepBoHaYasbHBIE http://www.chemnet.ru
XUMHYECKHE TOHSTHAL. http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
2 Tema 1. Xumus — 7 http://school-collection.edu.ru
BAKHAS 00JacTh http://www.chemnet.ru
eCTEeCTBO3HAHMUS " http://experiment.edu.ru
NPaKTHYECKOi http://school-sector.relarn.ru/nsm/
JIeSITeILHOCTH
YyeJioBeKa
3 Tema 2. BemecrBa u 17  |nttp://school-collection.edu.ru
XHUMHYECKUE PEAKIINH http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
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http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

4 | Paznen 2. 32  |http://school-collection.edu.ru
Baxueiine http://www.chemnet.ru
TIPEeCTaBUTENH http://experiment.edu.ru
HEOPraHHYECKUX http://school-sector.relarn.ru/nsm/
BCHICCTB.

5 |Tema 3. Bozayx. 7 |nttp://school-collection.edu.ru
Kucnopoa. Iloustue http://www.chemnet.ru
00 OKCHIaX. http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

6 |Tema 4. Bogopona. 7 |nttp://school-collection.edu.ru
IToHsSiTHE O KHCIIOTAaX http://www.chemnet.ru
U COJISIX. http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

7 Tema 5. 6  |http://school-collection.edu.ru
KomnnuectBenHbIe http://www.chemnet.ru
OTHOIICHUS B XUMU. http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

8 Tema 6. Bona. 7 http://school-collection.edu.ru
PactBopel.  Ilonsrue http://www.chemnet.ru
006 OCHOBAHMUSX. http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

9 |Tema 7. Ocuosueie| 13 |http://school-collection.edu.ru
KJIACCBI http://www.chemnet.ru
HEOPraHMIECKHIX http://experiment.edu.ru
COCIMHEHMIA. http://school-sector.relarn.ru/nsm/

10 |Pazpen 3. 17  |http://school-collection.edu.ru
[Mepuoquueckuii http://www.chemnet.ru
3aKOH H http://experiment.edu.ru
TMepromuueckas http://school-sector.relarn.ru/nsm/
CUCTEMA XUMHNYCCKUX
anemeHToB /[l. W.

Menneneesa.
CTpOGHI/Ie aTOMOB.
XHUMHUYECKas CBA3b.
OKHCIUTEIBHO-
BOCCTAHOBUTCJIBHBIC
peakuuu.

11 |Tema 8. 9 http://school-collection.edu.ru
[Mepuoguueckuii http://www.chemnet.ru
3aKOH " http://experiment.edu.ru
Teproauueckas http://school-sector.relarn.ru/nsm/

CHUCTEMA XUMHUYECKHUX
anementoB JI. W
Menneneesa.
Crpoenue aToma.
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12 |Tema 9. Xumudeckas 10 |http://school-collection.edu.ru
CBS3b. http://www.chemnet.ru
OKHCIIUTEIBHO- http://experiment.edu.ru
BOCCTAHOBHTEILHEIE http://school-sector.relarn.ru/nsm/
peaKkiuu.

[TepBoHavanbHbIE 6  |http://school-collection.edu.ru
XUMHWYECKHE TIOHSITUS http://www._chemnet.ru
Baskueiimme http://experiment.edu.ru
NpeICTaBATENH http://school-sector.relarn.ru/nsm/
HeOpI‘aHI/I‘ICCKI/IX

BCIIECTB.

[Tepuoanueckuii

3aKOH U

[Tepuoanueckas

CUCTEMA XUMHNUYCCKHUX

anemenTtoB /1. W.

Menneneena.

CtpoeHue aToMOB.

XuMudeckas CBSI3b.

OKUCIUTEIIHLHO-

BOCCTAHOBUTCIIBHBIC

peakiuu

Hroro 102

9 KJIACC

Ne | HaumeHoBaHme Kou-Bo |9neKkTpoHHBbIE (uudposbie)

I/n | pa3gesioB M TeM | 4acoB [00pa3oBaTeibHbIE PecypcChl
NMPOrpamMmbl

1. |Paszmen 1. BemecTBo 1 17  |http://school-collection.edu.ru
XUMHUYECKHE PEAKIHH. http://www.chemnet.ru

http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/

2 |IloBTOpeHue u 5  |http://school-collection.edu.ru
yryOlneHue  3HaHUN http://www.chemnet.ru
OCHOBHBIX  Pa3JIeiIOB http://experiment.edu.ru
Kypca 8 Kiacca. http://school-sector.relarn.ru/nsm/

3 Tema 1. OcHoBHEIC 4 http://school-collection.edu.ru
3aKOHOMEPHOCTH http://www.chemnet.ru
XUMHYECKHX PEaKIH. http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

4 Tema 2. 8 http://school-collection.edu.ru
DNeKTpoIUTHYECKas http://www.chemnet.ru
JIUCCOIIMALIU. http://experiment.edu.ru

XHWMHUYECKUE PEAKIINU
B pacTBOpax.

http://school-sector.relarn.ru/nsm/
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5 Paszgen 2. Hemeramisl 24  |http://school-collection.edu.ru

U UX COCOUHEHUS. http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/

6 Tema 3. OOmmas 4
XapaKkTepu- CTHKA http://school-collection.edu.ru
XUMHUUYECKUX NJIEMEH- http://www.chemnet.ru
TOB VIIA-TpybL. http://experiment.edu.ru
[ aI0reHbL. http://school-sector.relarn.ru/nsm/

7 Tema 4. OOmras 5 http://school-collection.edu.ru
XapaKTepUCTHKA http://www.chemnet.ru
XUMHYECKIX http://experiment.edu.ru
IEMCHTOB VIA- http://school-sector.relarn.ru/nsm/
rpynnbl. Cepa u €€
COEIUHEHHUS.

8 Tema 5. OoOmias 7 http://school-collection.edu.ru
XapaKTepH- CTUKA http://www.chemnet.ru
KUMHYECKHX 3JIeMEeH- http://experiment.edu.ru
TOB VA-rpynsL. http://school-

Asor, dochop u mHx sector.relarn.ru/nsm/http://school-
COeHHEHNS collection.edu.ru
) http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/

9 Tema 6. OOmmas 8 http://school-collection.edu.ru
XapaKTEpUCTHKA http://www.chemnet.ru
XUMHYECKHX 3JIeMEeH- http://experiment.edu.ru
TOB IVA-rpymmsi. http://school-sector.relarn.ru/nsm/
Yraepoa U KpeMHUU U
HUX COEINHEHUS.

10 |Paszmen 3. Metaiuisl 1 20 |http://school-collection.edu.ru
WX COCIMHCHHUS. http://www.chemnet.ru

http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/

11 |Tema 7. OO0mue 4 http://school-collection.edu.ru

CBOMCTBA METAJJIOB.

http://www.chemnet.ru

http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/
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12 | Tema 8. Baxueinmine 16 |http://school-collection.edu.ru
METALIbI " UX http://www.chemnet.ru
COeMHEHHS. http://experiment.edu.ru

http://school-sector.relarn.ru/nsm/

13 |Pasmen 4. Xumusga un 3
OKpYXarolas cpeza. http://school-collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/

14 |Tema 9. BemecrtBa u 3
MaTepH- abl B KH3HH http://school-collection.edu.ru
qeJOBEKA. http://www.chemnet.ru

http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
BemectBo n 3 http://school-collection.edu.ru
XUMHWYECKNE PEAKIINH. http://www.chemnet.ru
HeMeramasl i uX http://experiment.edu.ru
COCTUHEHNS. http://school-sector.relarn.ru/nsm/
Mertamisl 1 UX
COCIMHEHUS
Xumus u
OKpyJKarolas cpenia
Hroro 68
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