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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO O0IIET0 00Opa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIUTAHUSA U C YUYETOM KOHIEMIMU IMPEToIaBaHus y4eOHOTO mpeaMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyYalOIUXCsS CpPEACTBAMHU YYEOHOTO IpPEeIMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE TIPEMETHOE COJIEpKaHMe, MPEeIyCMaTPUBAET paclipelesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, ONIPEIENseT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XapPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OnpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTebHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMsl, a TAaK)Ke TPEOOBAHUH K pe3yJabTaraM 0OyUeHHsI XUMHUH
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KUT OCHOBOW [T (GOpMUPOBAHHS MUPOBO33PEHHS 00YUArOIIET 0CS, €T
MPEJCTAaBICHUI O MaTEPUAIBEHOM E€HMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B IMPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U AKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3IpaBOOXPAHCHHS.

N3ydenune xumuu:

CIOCOOCTBYET pealMu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHKE MBIIIEHUS U TBOPUECKUX CIIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSTEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1A TEIbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAydHOTO MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOIO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K MPHUPOJE, K 4YEOBEKY, BHOCHUT CBOM BKJAJ B 3KOJOIMYECKOoe OOpa3oBaHHE
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHUU XMMHUHU OOECHeuuBaroTCs crenu(UuKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarorn4eckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMHUU Ha ONpPEIEIEHHOM JTarne e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NTePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XUMHUHM C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 110 NPUHIUIY HOCJIEA0BATEIBHOIO Pa3BUTUs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIOJTHAS (DYHKIUU OOBSICHEHUS M TPOTHO3UPOBAHHS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenue xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOM HayKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (aKTOB, MOHSITHH, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON M y4eOHO-HMCCIEI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€3011acHOrO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATENBHOCTH,  HAydyHbIM  METOJAaM  II03HAHHA,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLIUX YHUBEPCAIbHOE 3HAYCHUE /IS pa3IMYHbIX BUOB JAEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MpPH H3YYEHUH XUMHH, NPUMEHATh HUX MpH pelieHud mpolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbSl U OKPYKAMOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIiIs U HAIIPaBIEHHOCTH JajbHEHIIIEro ooydeHusl.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COILEPKAHUME OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/1aX IMO3HAHUS B XUMHH. YHCThIC BemecTBa U cMech. CrmocoObl pa3esieHusl CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENIbHAS aTOMHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBast J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl Mo hopMyliaM XUMHYECKUX COCTMHEHUM.

Ouszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm: 3HaKOMCTBO C XUMHUYECKOW TIOCYIOM, TIpaBUIaMu pabOTHI B
naboparopuu W mnpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM OOOpYIOBaHUEM, H3Y4YE€HHE U
omnucanue (PU3NYECKUX CBOMCTB 00pa3IOB HEOPTraHWYECKUX BEIIECTB, HAOMIOACHHE (DU3UIECKUX
(TuTaBeHWE BOCKA, TassHHUE JIbJa, PACTUPAHHUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIIUS BOJIbI)
U XUMHUYECKUX (TOpeHHE CBEYH, NMPOKAIMBAHME MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C
KHUCTIOTOM) sIBJIGHUH, HAOMIOIEHWE U ONMUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEeaKIUil
(paznmokeHue caxapa, B3aUMOJIEHCTBUE CEPHON KHUCIOTHI C XJIOpUIOM Oapusi, pas3iioKeHHe
rugpokcuaa meau (1) mpu HarpeBanuu, B3auMoaeiicTBHE keie3a ¢ pactBopom coim mean (1),
M3YyYeHHE CIOCOOOB pa3/ieieHHusl CMecel: ¢ OMOIIbI0 MarHuTa, (GMIbTPOBaHUE, BbINIapUBaHUE,
TUCTUIUSIIMS, Xpomarorpadusi, MPOBEJCHHE OYHCTKU IMOBAapEeHHOM coiiu, HaOIIOJeHHE U
OIIMCAaHUE pEe3YJIbTATOB IPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl,
CO37[aHHEe MOJIEe MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ngyx — cmech razos. CoctaB Bozayxa. Kuciaopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopona B npupoje, Gu3nyeckue U XMMHUECKHUEe CBOICTBA (peakuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaupUKaius
KHCJIOpO/1a.

TemoBoit 3¢ (dekT XUMHYECKONW peakIuH, TEPMOXUMHUYECKHUE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoja B IMPUPOJE,
(buznueckrue U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI moydeHus. KuciaoTer u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBorMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpHUMOCTH BellecTB B BojJe. MaccoBas J0Jis1 BEIECTBA B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUs. Poyib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJibI B HpHpoje. 3arps3HEHUE MNPUPOJHbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJL.



Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUe U XMMHUECKHUE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanms. Knaccudukanus OCHOBaHMN: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3HUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKie U XUMHUYSCKUE
cBoiicTBa kuciot. P aktuBnoctu metamuioB H. H. bekerosa. [losryuenue Kucior.

Conu. Homenknarypa coneil. ®uznueckue U XMMUYECKHe cBoMcTBa coseil. [lomyueHue
COJIEH.

['eneTnyeckas CBsI3b MEXy KJIACCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKcnepumenm: KayeCTBEHHOE OIPEAEICHHE COJEpXKaHUS KUCIopoJa B
BO3JlyXe, MOJy4eHHEe, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB KUCIIOPOAa, HAOMI0ICHIE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHMSI M TIPEKPAIICHUS TOPEHUS
(moskapa), O3HaKOMJICHHE C O0Opa3llaMd OKCHUIOB M ONHCAaHHUE WX CBOMCTB, MOJIYy4YECHUE,
coOupaHue, pacro3HaBaHUE U M3y4YEHHE CBOMCTB BOJOpojAa (FOpEHHUE), B3aUMOJEUCTBUE
Bojiopona ¢ okcugoMm meau (l1) (BO3MOXKHO HMCTMONB30BaHUE BUACOMATEPHUATIOB), HAOIIOIEHNE
00pa310B BEIECTB KOJINYECTBOM | MOJIb, HCCIIEJOBaHHE OCOOEHHOCTENW paCTBOPEHUS BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEIAEIEHHOM MAacCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeETAUIaMH (HAaTpUEM | KaJbIIUEM)
(BO3MOXHO HCIIOJIb30BAaHHWE BHUICOMATEPUAJIOB), HCCIEIOBaHHE OOpa3loB HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJIEHUE HM3MEHEHMs] OKpPacKd HHAMKATOPOB B pacTBOpax
KHCJIOT U IIEJI0YEH, N3ydeHrne B3auMoieicTBus okcuaa meau (1) ¢ pactBopom cepHOM KUCIIOTHI,
KUCJIOT C MeETaUIaMH, PEAKUUi HEUTpaau3aiuu, MNOJyYEeHHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJJHOTO METajula IPYrMM W3 PAacTBOpa COJIM, PEHICHUE HKCIIEPUMEHTAIBHBIX 33]a4
1o Teme «BaxHenme Ki1accsl HEOPraHNYECKUX COCAMHEHUIN.

Ilepuonuveckuii 3akoH u Ilepnmoanyeckasi cucrema xummu4yeckux jiemenros /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALKUKA XUMHUYECKHX dyieMeHTOB. lloHaTne o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [lepuogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CocraB aroMHbix suep. W3otombl. OnekTpossl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproauieckoii CUCTeMbI
J. W. MenneneeBa. XapaKTepUCTHUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IMOJIO)KEHUI0 B
ITepunoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAITINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue Ilepuonumueckoro 3akona u Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. J[. . Mennenees — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtnas (momsipHast u HETOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBA3b.



Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTENIbHbIE — peakiuu.  [Iporecchbl
OKHUCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm: wn3ydeHue oOpa3OB BEHIECTB METAIOB M HEMETAJUIOB,
B3aMMOJICICTBUE THAPOKCUIA IIMHKA C PACTBOPAMU KHCIIOT M IIEJIOYEH, IIPOBEJICHHUE OMBITOB,
WJUTFOCTPUPYIOUIUX TPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKiuid (TOpeHHe, peakiuu
Pa3IoKEHUs, COCAUHEHMUS).

Meoscnpeomemnoie ceasu

Peanuzarust MeXpeAMETHBIX CBA3EH NPH M3y4YEHUM XMMUH B 8 KJIACCE OCYIECTBIIACTCS
yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W IOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaluM3,  CHUHTE3,  KiIaccupukanus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®duznka: Marepus, aToM, OJIIEKTPOH, WPOTOH, HEWTPOH, WOH, HYKIUJ, H30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUW 3apsij, BEIIEeCTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHME BEIECTBa, a3, (U3MYECKHUE BEIUMYHHBI, CIMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dorocunres, nprxanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MUHEpalbl, TOPHBIE TOPOABI, TIOJIE3HBIC
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB J[. .
MenneneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB XHMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX NEPUOJOB, KalWs, KalblUg M HX COCIWHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOM PEIETKH U BHAA XUMHUYECKOM
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX PEakIUil MO pa3IMYHbIM MPU3HAKAM (TI0 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. [loHsATHE O XUMHYECKOM paBHOBecHU. DaKTOphl, BIHUAIIME HA CKOPOCTh
XUMHUYECKOHN peaKIny U MOJI0KEHNE XUMUIECKOTO PaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTaHOBUTENbHOU peakuuu. COCTaBlIeHHE YPaBHEHHH OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/Ia DIIEKTPOHHOTO OanaHca.

Teopust dMEKTPOTUTUUECKON MUCCONMALINU. DIEKTPOIHUTH U HEdNEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHM3M [HCCOIMAIMM BEIIECTB C PA3IHYHBIMH BHJAMU XUMUYECKOW CBS3H.
Crenens auccormanuy. CUIBHBIC U CIA0bIE AIEKTPOJIUTHI.



Peakuyun moHHOro oOMeHa. YciaoBHs NMPOTEKAaHUs pPEeaKLUUi MOHHOTO OOMEHA, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUM M COJIEH B CBETE
MPEJICTaBICHUI 00 SJICKTPOIUTHYECKON mucconuanuy. KadecTBEeHHbIE pEakIMu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm: O3HAKOMIICHHE C MOJENISIMM KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMETaIoB (rpaduTa M aiMasa), CJIOXKHBIX BEUIECTB
(x0puaa HaTpus), HCCIEIOBaHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW peakuud OT
BO3JICHCTBUS PA3IUYHBIX (PAKTOPOB, UCCIEJOBAHUE JIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB,
mpouecca JAMCCOLMALMM KHUCIOT, IIenodell M cojed (BO3MOXKHO HCIOJIB30BAaHUE BUIEO
MaTepuajgoB), MPOBEIACHHUE OIbITOB, WIUIIOCTPUPYIOIIUX NPU3HAKK MPOTEKAHUS peakuuit
MOHHOTO OOMeHa (oOpa3oBaHHME OcCajKa, BBIJCIICEHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKUil (ropeHue, peakiuu
pa3ioXKeHusi, COEIUHEHHs), paclo3HaBaHHE HEOPraHMYECKHX BELIECTB €  IOMOLUIBIO
KAayeCTBEHHBIX peaKlUii Ha MOHBI, PEellIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTtanuibl 1 MX coeJUHEHHSA

OOmiass xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHue U (puU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TrajOreHOB.
XUMHYECKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTalllaMu,
miesnioyamu).  Xjopoogopona. ConsHas KHMCIOTa, XHUMHYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHenue. JleificTBue xjiopa M XJI0pOBOJOPO/Ia HAa OPraHU3M YeioBeka. BaxkHeie Xaopuiast
U UX HaX0XJCHHUE B IIPUPO/IE.

O6mrast xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (u3MUecKkue CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U Cepbl. AJUTOTPOTIHBIE MOIU(MUKAIIMN KUCIOPOJa U Cepbl. XMMUYECKHUE CBONCTBA
cepsl. CepoBoaopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpEeACTaBUTENs Kilacca KHUCIOT M crenududeckue). XUMHUYECKUE peakiuy,
JeXalue B OCHOBE IPOMBIIIJICHHOTO croco0a MoJdydeHHs cepHoil Kuciotel. [Ipumenenue
cepHoO# KucaoThl. Cou cepHOM KUCIOThI, KaYeCTBEHHAsI peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COECOIMHEHUH B HpUpoAe. XHUMHUECKOE 3arps3HEHUE OKPYKAKIIEeH cpeabl
COEIMHEHUSIMU cepbl (KHCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLIECHHUS.

OO6mas xapaktepuctuka srneMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacmpocTpaHeHHWe B Mpupoie, (Gu3HuecKue u
XUMHUYEcKue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, ero (pusnueckue u XuMU4YeCKHe
CBOICTBa, Moty4yeHue u npumeHeHne. Conu aMMOHHUS, UX GU3NYECKUE U XUMHUYECKHE CBOKCTBA,
npuMeHeHune. KauecTBeHHasl peakuuss Ha MOHbl aMMOHUA. A30THas KUCJIOTa, €€ IMOJy4YeHue,
¢dbusznueckue M XUMHUYECKHE CBOHCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XUMHU4ecKoe 3arpsi3HeHHEe OKpYXKaroIlel cpesibl COeIMHEHNUAMHU a30Ta (KMCIOTHBIE
JOX/M, 3arpsi3HEHHe BO3Jyxa, MOuBbl M BOJ0EMOB). Docdop, amnoTponHble MOAM(UKALUN
dochopa, dpuznuyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHUYECKHE CBOIcTBa, mosyudeHue. lcnosib3oBaHue ¢ochaToB B KauecTBe
MUHEPAIbHBIX YA0OpEHHA.

OOmast xapakrepucthka 531eMeHTOB |VA-Tpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIIEpOo, alUIOTPOIHbIE MOIU(PHUKAIINY, pACTIPOCTPaHEHHE B



npupoje, Gu3nuecKue U XuMU4eckue cBoiicta. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux GU3NIECKHE W XUMUYECKHE CBOWCTBA, JACHCTBHE HA JKUBBIC OPTaHHU3MBI,
MOJIydCHUE W MPUMEHEHHE. DKOJIOTHYECKUEe MPOOIeMbl, CBsI3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00ATLHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIA 3ddekr. YrompHas kuciora U e€
coiii, uX (pU3MYeCKHe W XUMHUYECKHE CBOWMCTBA, MOJyYCHHE W NpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-woHBL.  Mcnonp3oBanue  KkKapOOHATOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBaX KAaK O COCIUHEHUSAX yriiepoja
(MeraH, 9TaH, OSTWUJICH, AallE€TWJIEH, 53TaHOJI, IJMUEPUH, YKCycHas kuciota). I[lpupoansie
WMCTOYHUKH YTIECBOAOPOJOB (Yrojib, MPHPOJHBIA Ta3, HEPTh), MPOAYKTHI HX IEpPepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU uejoBeka. MarepuanbHOoe €IUHCTBO
OPraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJY4eHHE U MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue npencraBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEeBOU kucaote. CHIIMKATHI, UX UCIIOJIH30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MMacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuit Ixkcnepumenm: u3ydeHue oOpa3lOB HEOPraHMYECKHX BEIIECTB, CBONCTB
COJITHOM KHUCJIOTBHI, TPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HaOIIO/IeHNE
MPU3HAKOB WX TMPOTEKAHMs], OMBITHI, OTpaxkaronme (U3NIECKUEe W XUMHYECKHE CBOMCTBA
TaJIOTEHOB U UX COETUHEHHH (BO3MOXHO MCIIOJIb30BAHHUE BHACOMATEPUAIOB), 03HAKOMJIEHHE C
oOpasmnamMu XJ0puI0B (TaJOTEHUIOB), O3HAKOMJICHHE C 0Opa3liaMu cepbl U €€ COCNMHECHUSIMHU
(BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), HAOIIOJCHUE TMpoliecca OOyriMBaHHS caxapa
MoJlT JACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, W3YyYEHHE XHWMHUYECKUX CBOWCTB
pa30aBIICHHONW CEpPHOW KHUCIOTHI, TMPOBEJICHHWE KAaYeCTBEHHOW pEaKIMu Ha CynbpaT-HOH |
HaOMo/IeHNe TpuU3HaKa e€ MPOTeKaHWs, O3HAKOMIICHHE C (PU3WYECKMMH CBOMCTBaMM a30Ta,
dbochopa m HUX coenvHEHHHA (BO3MOXKHO HCIIOJIB30BAaHUE BHACOMATEpUAIOB), 0Opazmamu
a30THBIX M (GOCPOpHBIX YyNOOpEeHMii, MoIydyeHue, coOupaHue, pacro3HaBaHHE M H3yYCHHE
CBOMCTB aMMMaKa, IPOBEICHHE KaueCTBEHHBIX peakiuii Ha MOH aMMOHUS U (ocdaT-uoH u
M3y4YeHHEe MPU3HAKOB MX MPOTEKaHUs, B3aUMO/ICIICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIOTHI
C MeJbI0 (BO3MOYKHO UCIOJIb30BaHUE BHIEOMATEPUANIOB), U3YYEHHUE MOJIEIECH KPUCTAUTHUECKUX
pemérok anMasa, rpadura, QymiepeHa, 03HaKOMIIEHHE ¢ MPOILIECCOM aAcopOLUU pacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YITIEM W YCTPOWCTBOM MPOTHBOrasa, IMOJIydeHHE, coOupaHue,
pacrno3HaBaHHe ¥ U3y4eHHE CBOMCTB YrIEKUCIIOrO rasa, poBe/IcHUEe KaueCTBEHHBIX peaklnii Ha
KapOOHAaT W CHJIMKAT-WOHBl W U3YYEHUE NPHU3HAKOB UX TMPOTEKaHUs, O3HAKOMIICHHE C
MPOJIYKIIMEH CUJIMKATHOW MPOMBIIIJIEHHOCTH, PEHICHHE SKCIIEPUMEHTANIBHBIX 3a7ad M0 TeMe
«Baxxnelme HeMeTauIbl U UX COSAUHEHUSY.

MeTtanjibl M UX COeIMHEHU S

OOmiass xapakTepuCTUKa XHMHUYECKUX DJEMEHTOB — METAUIOB Ha OCHOBaHMHM HX
nosoxenus B [lepuoanueckoil cucteme xumudeckux snemeHToB [ M. MenzaeneeBa u crpoeHust
atomoB. CTpoeHHe MeTauioB. MeTramuiMueckas CBA3b M METAJIMYECKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMHUYECKUN psAll HalpsbkeHUH MeTauioB. Du3MUecKue U XUMHUYECKUE
cBoiicTBa MeTaiioB. Obmue crnocoObl MoxydeHus MeTaioB. [IoHATHE O KOPPO3WU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyT'YH, JIOPATIOMUHHMA, OpOH3a) U
WX PUMEHEHHE B OBITY U MPOMBITIIEHHOCTH.



[[{eounble MeTasUIbL: TIOJI0KEHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaxOXJIEHHE B npupoje. PU3NUECKUe U XUMUYECKUE
CBOICTBa (Ha nmpuMepe HaTpus U Kanus). OKCuabl U TUAPOKCUABI HAaTpus U Kanus. [IpumeHenue
LIEJIOYHBIX METAJJIOB U UX COEANHEHU.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M Kaiblui: IojoxeHue B Ilepnoaudeckoit
cucreme xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. OU3nUecKue U XMMUYECKHE CBOMCTBA MAarHus M KaJblusa. BakHeWlmne coenuHEeHUs
KanpLus (OKCHUJL, THAPOKCU, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHM: nosiokeHue B Ilepumonnueckoil cucreMe XUMHUYECKHX 3jeMeHToB J[. M.
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMUHMUSL.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteme xumuyeckux i3nemeHtos [l .
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHE CBOMCTBA
xene3a. Okcupnpl, Tuapokeussl u conu kenesa (I1) m xenesza (l1l), ux cocras, cBoiicTBa u
IIOJTy4YECHHUE.

Xumuueckuit IKcnepumenm:. O3HAKOMJIEHHE C 00pasllaMd METAJIOB U CIUIaBOB, HX
(Gbu3NyecKUMU CBOWCTBAMH, H3Y4YEHHE pEe3yIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCI0JIb30BAHNE BUJIEOMATEPHUATIOB), 0COOEHHOCTEN B3aMMOJICHCTBHUS OKCHA KallbLIUsg U HATPHs
C BO/I0M (BO3MOYKHO MCIIOJIb30BAaHHUE BHIEOMATEPHATIOB), UCCIIEI0BAHNE CBOICTB KECTKON BOJIBI,
mpolecca TOpPEeHHsl JKelle3a B KUCIOpoJe (BO3MOXKHO MCIIOJNIb30BaHUE BUAECOMATEPHUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIM HAa MOHBI: MarHUsl, KaJIbIUs, aTIOMUHMS, [ITHKA,
xenesa (II) u xemeza (Il), memu (Il), HaGmIOMEHMEe W OMHMCAHHWE MPOIECCOB OKPAITUBAHUS
IUIaAMEHH MOHAMHU HATpHs, Kaldus U Kalblusg (BO3MOYKHO HCIIOJIb30BAHHE BHUAEOMATEpUANIOB),
uccienoBaHue aM(pOTEpHBIX CBOMCTB THIPOKCHIA aIOMUHUSA U TUIPOKCHIA LIMHKA, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Ba)kHelmue MeTaibl U UX COSAMHEHUS».

XuMHUSA U OKPYKAaKIIas cpena

BemectBa n maTtepuainsl B IOBCEIHEBHOW KU3HU YelIOBEeKa. be3onmacHoe MCHOJIb30BaHUE
BEIIECTB M XMMHUYECKHX peakuuii B ObITy. IlepBas momormib Npu XHMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKpYKarollel cpepbl (MpeaenabHas TOMyCTUMasi KOHLIEHTPaLUs
Bemects, najiee — [1JIK). Poias XxuMun B perieHun 3KOJIOTHYSCKUX TPOOIeM.

Xumuueckuii Ixkcnepumenm: usydeHue oOpa3lOB MarepHaioB (CTEKJIO, CILIaBBI
METaJJIOB, MOJMMEPHBIE MaTepUabl).

Mescnpeomemmnule ceasu

Peanuzanus MexnpeaAMETHBIX CBA3EH IPU M3YYEHUHM XMMUU B 9 Kilacce OCyLECTBIIAETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHSTHIA,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTAEJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHbIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukanus,  MEepHOAWYHOCTb,  HAOJIOJAECHUE,  DKCIIEPUMEHT,
MOJENUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBIN 2PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usnka: Marepus, arToM, D>JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, HW30TOIBI,
PaaMOaKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKUM 3apsii, M[POBOJHHMKH, TMOJYIPOBOJHUKH,
JMAJIEKTPUKH, (OTODIEMEHT, BEIIEeCTBO, TeN0, 00bEM, arperaTHoe COCTOSIHME BElIecTBa, Ias,
pacTBOp, pPacTBOPUMOCTh, KPUCTAIIMYECKas pEMIETKa, CIUIaBbl, (U3HUECKUE BEIHYMHBI,
€IMHHUILIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, CoHIIE.



buosiorus: dotocunTtes, apixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIC yI0OpEHUS,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHepandbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOTIaeMbI€, TOILIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJAYHOCTHBIE PE3YJBbBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ O0YYCHUS XUMUHU B €AMHCTBE YICOHOW M BOCIIMTATEIBHON JEATCILHOCTH B
COOTBETCTBUU C  TPAJAWIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMA B OOIIECTBE MPaBWJIAMA U HOPMaMH IOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHWS, CAMOPA3BUTHS M COIIMAIN3AINN 00yJaONTHXCS.

JIMIHOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMpPEHHUE OIbITA JCSITEILHOCTH Ha e€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NmaTPHOTHYECKOr0 BOCIHHMTAHHUSI. I[CHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY
KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyJYHOMY HACJICIUIO, TOHUMAaHUS 3HAUCHUS XUMHYCCKON
HayK{ B )KU3HU COBPEMEHHOT0 00111eCTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MHpOpMaIen o
MEPEIOBBIX  JIOCTIDKEHUSAX W OTKPBITUSAX  MHPOBOM W OTCUYECTBEHHOW  XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

2) rpa’kIaHCKOr0 BOCHHUTAHHMS: TPEICTABICHUS O COUMAIBHBIX HOPMax W MpaBUIax
MEXJIMYHOCTHBIX ~ OTHOIICHWH B  KOJUIGKTHBE, KOMMYHHKAaTHBHOW KOMIICTGHTHOCTH B
OOLIECTBEHHO  IMOJIE3HOH, Yy4eOHOMCCIENOBATENbCKONW, TBOPYECKOM M APYyrUX BHAAX
JESITeILHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM JIESATCILHOCTH TIPHU BBITTOJTHCHUH
y4eOHBIX, ITO3HABATEILHBIX 3a/a4, BBITOJHCHUH XHMHYCCKUX OKCIECPHUMEHTOB, CO3JIaHUU
Y4eOHBIX MPOCKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B IPOIECCE ITOM
y4eOHOM JIeATeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE U MOCTYIIKH CBOUX TOBAPHILEH
C TIO3WIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCICACTBHH IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOIr0 MO3HAHHUS. MHPOBO33PEHUYCCKHME MPEACTABICHUSA O BEIIECTBE U
XMMHYECKON PEaKIMH, COOTBETCTBYIOIIME COBPEMCHHOMY YPOBHIO pPAa3BUTHS HAyKH H
COCTaBJISAIONINE OCHOBY JJIs IOHUMAaHUs CYIIIHOCTH HAyYHOW KapTHHBI MUpPa, IPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS IPUPOJBI, B3aUMOCBS3SX YEJIOBEKAa C MPHUPOJTHOMN
CPEeJIoi, O pOJIM XUMHUH B TTO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIC MOTHBBI, HAINPaBJICHHBIC HA IIOJIyYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOIUMBIC JII1 OOBSCHEHHWS HAONIOAEMBIX IPOIECCOB M SBJICHHWM, IMO3HABATEIBHOM,
WHGPOPMAIIMOHHOKN U YUTATEIBCKOW KYJIbTYPhI, B TOM YMCIIC HABBIKOB CAMOCTOSITEIIBHON PaOOTHI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JIUTEPATYpOH, AOCTYIMHBIMH TEXHHUYECKUMH CpPEICTBAMU
HH()OPMAMOHHBIX TEXHOJIOTHH;

MHTEpEC K OOYYCHHMIO M TIO3HAHUIO, JIFO0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MMPOCKTHON M HCCICIOBATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B AajbHEHIIEM;

4) ¢popmMupoBaHusi KyJbTYPbI 310POBbsi. OCO3HAHUE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO
OTHOIIEHHUSI K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 KH3HU, OCO3HAHUE
MOCIECTBUN U HENpUSTHE BPEIHBIX NPUBBIYEK (YMOTPEOIEHHUS AalKOTOJs, HapKOTHUKOB,
KYpeHHUs1), HEOOXOJUMOCTH COONIOJIEHUS] TpaBWJI 0O€30MacHOCTH TMpH  OOpalieHuu ¢
XMMHYECKUMHU BEIECTBAMU B OBITY U pealbHOMN KU3HHU;

5) TpPya0BOro BOCHUTAHHUS: UHTEPEC K MPAKTUYCCKOMY HM3YYCHHUIO Mpodeccuii u Tpyaa
Pa3IUYHOTO POJa, YBAXEHUE K TPYy U pe3ylbTaTaM TPYAOBOH JEATEIHLHOCTH, B TOM YHUCIIEe Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHHWW 1O XUMHUHU, OCO3HAHHBIM BHIOOP HWHAWBUIYATHHOMN



TPAEKTOPUH IMPOJOJIKEHUS] 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, ycmemHoi mpodecCHoHaTbHOU
NESITEIbPHOCTM W Pa3BUTHSL HEOOXOJUMBIX YMEHHMM, TOTOBHOCTb aJalTUPOBATHCA B
npoeccuoHaIbHOU cpese;

6) IK0JIOrHYECKOr0 BOCIHTAHHUS: YKOJOTHYECKH 11€71eCO00Pa3HOE OTHOIICHUE K TIPUPO/IC
KaK MCTOYHUKY >KM3HHM Ha 3eMJie, OCHOBE €€ CyLIECTBOBaHUs, IOHUMAHUE LIEHHOCTU 3/I0POBOIO
u 0e30macHoro o0pasa XU3HH, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (H3NYECKOMY U
MICUXHUYECKOMY 37I0POBBIO, OCO3HAHHE LIEHHOCTH COOIOJICHHSI MPaBHII OE30MACHOTO TOBEACHUS
npu paboTe C BEIECTBAMHU, a TAK)KE B CHUTYaIUSIX, YIPOKAIOIINX 30POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUU XHMHHU, Ui PEIICHHS
3a7a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00AJTLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U IMyTed UX pellieHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUS
MHPOBO33pEHHUsI OOILIEHAYYHbIE MOHATUS (3aKOH, T€OpHUs, MPUHIUI, rUNore3a, (akT, CUCTEMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IMPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOW HAay4yHOM KapTHWHE MHpa, U YHHUBepcajbHble ydeOHble NeHCTBUS (TIO3HABATENbHBIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble Jlormyeckue JeMCTBHSI: YMEHHUS HCIOJIb30BaThb MPUEMBI JIOTUYECKOTO
MBIILJICHUS] TP OCBOCHHMM 3HAHHM: PAaCKpBhIBaTh CMBICT XUMHUYECKHX MOHATHI (BBIOCNIATH HUX
XapaKTepHble MPHU3HAKU, YCTAaHABIMBATh B3aWMOCBSI3b C JPYTMMHU MOHSTHSIMH), UCHOJIB30BATh
MOHATHS 17151 OOBSICHEHUS OTAENbHBIX (DAKTOB U ABJICHUI, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKAUU XUMHUYECKUX BEIIECTB M XMMUYECKHX peaKlui, yCTaHaBIMBaTh MPUYUHHO-
CIIEICTBEHHbIE CBSI3U MEXAY OOBEKTaMU W3YYEHHs, CTPOUTH JIOTUYECKHE DPACCYKICHUS
(MHIYKTUBHBIC, TETYKTUBHBIE, IO aHAJIOTHH ), IEJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

YMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, NPeoOpa3oBbIBATH LIMPOKO
MIPUMEHSIEMbIE B XUMHH MOJIEJIbHbIC MPEJCTaBICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBele wuccienoBaTebCKHE JAEMCTBHA. YMEHUE HCIIOIL30BAaTh IIO0CTABIICHHBIE
BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B Ka4eCTBE OCHOBHI JJIs1 (JOPMHUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BHICKa3bIBAEMBIX CYKICHHI;

MpHOOpEeTEeHNE OMbITa O TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0M MPOIIecca, CaMOCTOSITEIbHO POTHO3UPOBATh €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOIICHHS W BHIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIIAITh OTYET O MPOJAETaHHOM padoTe.



PaGora ¢ uHpopmanumeii: ymeHue BBHIOMpaTh, AHAIM3UPOBATH W HHTEPIPETUPOBATH
MHGOPMALIHIO PA3MYHBIX BUIOB U (OPM MPEACTABICHUS, OIYIaeMy0 U3 Pa3HBIX UCTOYHHUKOB
(HaygHO-TIOTYJISIpHAsL JINTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPAaBOYHBIE MMOCOOHS, PECypChI
WuTepHeTa), KpUTHUECKH OLICHUBATH MPOTUBOPEUHBYIO H HEAOCTOBEPHYIO HH(OPMAIHIO;

yMEHHUE PUMEHATh PA3IMYHBIE METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX /ISl BBIIOJHEHHS y4eOHBIX M MO3HABATEIbHBIX 3a7a4
OTIPENIeNIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBbHYIO (OpPMY MPEICTABICHHS
nHGOpMAIMKA W WILIIOCTPUPOBATH pPEHIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduk U UX KOMOMHAIUSAMUY;

YMEHHE HCIOJB30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W HMCCIenoBaTeIbCKOU
JEATeTbHOCTH WH(OPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEBCKOTO X031UCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIBI.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YueOHbIe AeiiCTBUSI: YMCHHUS 3a/1aBaTh BOIIPOCHI
(B xoze auanora u (WIK) IUCKYCCHM) MO CYIIECTBY 0OCYKJIaeMoil TeMbl, (JOpMyIupOBaTh CBOU
MIPEUTOKEHHUST OTHOCUTEITFHO BBITTOJTHEHHS TTPEUTOKEHHOHN 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHLHOMN JEATEIIEHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; [eNlaTh TMPE3CHTAIUI0 Pe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (Ja00paTOPHOTO OTMBITA, JAOOPATOPHON pPabOTHI MO HCCICIOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABaTENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4éTa
O0IMX HMHTEPECOB M COTJIACOBAHMS TMO3HMIHHN (0OCYXICHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHble yHHBepcajibHble Y4eOHble JAeliCTBHS: YMEHHE CaMOCTOATEIbHO
OTpENeNATh UEeNH JEeATEIbHOCTH, IIJIaHUPOBaTh, OCYLIECTBISITh, KOHTPOJIUPOBATH M IpPHU
HEOOXOIMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIbHOCTh, BbIOMpaTh HaubOoisee 3¢ (eKTUBHbIC
CHocoObl pelieHuss y4eOHBIX M I03HABATENbHBIX 3a/ad, CaMOCTOSITENIbHO COCTaBISITh WM
KOPPEKTUPOBATh MPEUIOKEHHBII alrOPUTM JEUCTBUN HpPHU BBIMIOJHEHUU 3aaHUN C Y4ETOM
MOJIy4YeHUSI HOBBIX 3HAHUU 00 H3ydyaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKUHUAX, OLICHUBATH
COOTBETCTBUE TOJYYECHHOTO pe3ylbTaTa 3asBICHHON 1eNM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, pEJlaraéMble B YCIOBUH 3aJIaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3yIbTATOB IO OCBOCHHIO O00S3aTENBHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHOil paboueld mPOrpaMMoil, BBIAEISIIOT: OCBOEHHbBIC
oOyyaroUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHON o0macTh «XuUMUs», BHJBI JEATENBHOCTH MO TOJYYEHHI0 HOBOTO 3HAHMSA, €ro
UHTEpHpeTalny, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX M HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

® DPACKPBIBATH CMBICI OCHOBHBIX XUMHYECKUX MOHATHI: aTOM, MOJIEKYyJa, XUMUYECKUI

9JIEMEHT, TMPOCTOE BEIIEeCTBO, CJO0XKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTh, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Jsl XHUMHYECKOTO



9JIEMEHTa B COCAWHEHHH, MOJISIPHBIM O0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas peakius, KIaccuuKarus
peakuuii: peakluu COEANHEHUS, peaKluu pa3IokKEeHHs], PEaKIIMK 3aMEIICHUs], peakLun
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKINH, TEIIOBOM A(PPEKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CJIOM aToMma, aToOMHas OpOWTalb, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAs KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHUOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (pOolieHTHAas! KOHLIEHTPAllKs) B PaCTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSTHM M MPUMEHSTH 3TH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCIOJb30BaTh XUMHYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHUS (OpPMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTIPE/IENIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
Omnpene€HHOMY KJIACCy COEIMHEHMH 1o QopmynaM, BHUJ XUMHUYECKOW CBSI3U
(KoBajIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSIX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3akona [[. M. MenaeneeBa: JeMOHCTPUPOBATH
MMOHMMAaHHE TMEePUOJINYECKON 3aBUCHUMOCTU CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nosnoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKoHa ABOTrajpo;

OTHCHIBaTh M XapaKTepuszoBaTh TabmuuHyo Gopmy Ilepuoanueckoit cucTeMbl
XMMHUYECKUX DJIEMEHTOB: DPa3jMyaTh MOHATHS «JIaBHas moarpymnmna (A-rpymma)y u
«mmobovnas mnoarpymma (b-rpymma)», Mameie W OOJBIIME TEPHOMBI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcs B Tabnuue «lleproguueckasl cuctemMa XMMHYECKHX
anementoB JI. 1. MenzeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COcTaB W 3apsija sapa, oO0llee YHCIO JIIEKTPOHOB U
pacnpeseneHue uxX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMHYECKHUE 3JIEMEHTHI, HEOPraHWYeCcKUe BEIIeCTBA, XMMHUECKHE
peakiuu (IO YHUCIYy W COCTaBY y4YacTBYIOIIUMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
sddekry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUYHBIX
KJIacCOB, MOATBEp)KJas  OMNHMCAHHE NPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKIX MIPEBPAIICHUI B PA3JIMUHBIX YCIOBHIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakiuu;

MPUMEHSATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHON AESITENbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHHe, CUCTeMAaTH3alHIo, KIacCu(UKALUIO, BBISABICHHE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€Ml — JJI1 U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUM,
€CTeCTBEHHO-HAyYyHble =~ METOJbl ~ IO3HAaHUS  —  HaONIOZCHHWEe,  HU3MEpeHHe,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEaIbHBIN U MBICIICHHBIN);

ClieoBaTh TMpaBWIaM TIOJB30BAaHUS XUMHYECKOW TMOCYJ0H © J1abopaTOpHBIM
o0OpyZOBaHHEM, a TaKKe MpaBWiaM OOpallleHHUs C BELIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIONIHEHUIO Ta00PATOPHBIX XUMUYECKUX OTBITOB MO MOTYYSHHIO



U coOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAEIEHHON MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y MPOBOJAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB ILEJOUEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (peHOIPTaTeHH, METUIOPAHK U APYTHE).

K xonmy oOyueHus B 9 kjacce mpeaMeTHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSTHUH: XUMHUYECCKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHHOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTD, CTEIEHh OKUCIICHHS, XUMHUYECKas PEAKIHs, XUMHUYECKas
CBsI3b, TCTUIOBOUW IPQPEKT PeakIuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIIHTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAs JUCCOLMAIMS, pEeaKIU HWOHHOTO OOMEeHa,
KaTaJn3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTMMble W HeoOpaTUMbIE pEaKIHy,
OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIE ~ PEAKIMH,  OKHUCIHUTENb,  BOCCTAaHOBHTEID,
OKHCIIEHHE W BOCCTAaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(koBasieHTHAsi, WOHHAs, METAJUIMYECKas), KpPUCTAUIMYECKas pemiéTka, KOppo3us
METAJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKOW pEaKIUuu, MPeaebHO JOIyCTUMAs
koHueHntpanus [1/IK Bemectna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATHH M MPUMEHATH ITH
MTOHATHS IPU ONMMCAHUY BEIIECTB U X IIPEBPAICHHI;

WCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (OpPMYJI BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUI;

OTIpEIeNIATh BAJEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSX PA3IUYHOTO COCTaBa, MPHHA/JIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMmyaam, BUJ XUMUYECKOW CBS3U (KOBaJEeHTHas, MOHHAs,
MeTajyinyeckasi) B HEOPraHWYECKUX COCAUHEHUAX, 3aps] HOHA [0 XHUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbsiBaTh cMbica [lepuoauueckoro 3akona /I. . MenzaeneeBa U A€MOHCTPUPOBATD
€ro MOHUMAaHME: OMUCHIBATh M XapakTepus3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnoiarpymma (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie W OOJBIIME TIEPHOJIBI,
COOTHOCHUTh 0003HAYEHHUS, KOTOpPbIE HMEIOTCA B MEPUOJUYECKON Tabmuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee Yuciao 3JIEKTPOHOB U pacHpeesieHre UX 10 IEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUN B MpeJeax MalbIX MEPUOJIOB U TJABHBIX MOATPYII C y4ETOM CTPOCHHUS
UX aTOMOB;

KIIaCCU(UITMPOBATh XUMHYECKHUE SJIEMEHThI, HEOPraHUYECKHUE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIMIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETIeHEeH OKUCICHHSI XUMHUECKUX 2JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOMIME W cHeludHuUecKne XUMHYECKHe CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi OMMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
VMOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBIISATh YPABHEHHSI IEKTPOTUTUYECKON TUCCOLUAIIMU KUCIIOT, IIeJIouel U CoJeH,
MIOJIHBIE U COKPAIEHHBIC YPaBHEHUS PEAKIMi HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,



MOATBEPXKIAIOIINX ~CYIIECTBOBAaHME TI'E€HETUYECKOM CBS3M MEXKJY BeEllleCcTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;

MIPOTHO3UPOBATh CBOMCTBA BELIESCTB B 3aBHCHUMOCTU OT HUX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUN B Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (opMysie COeIMHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

coOnrofaTh TMpaBWia IOJB30BAHUS XMMHUYECKOW TMMOCYIOW ©  J1ab0paTopHBIM
000opyIOBaHHEM, a TaKXKe IMpaBuja OOpalleHUsi C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO Ta3a);

MPOBOJIUTH PEAKIIUU, TIOJITBEPKAAIONINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XIJIOpUA-, Opomua-, woaua-, kKapooHat-, docdar-,
CUJIMKaT-, Ccyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHMS W HWOHBI HW3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTB;
MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JCATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, O00O0OIIEeHNEe, CHUCTeMATHU3aIlMi0, BBISIBJICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMH, €CTECTBEHHO-
HaydHbIE METOJbl TO3HaHUS — HAOMIOIEHHWE, W3MEpeHnue, MOJCINPOBaHUE,

SKCTIEPMMEHT (peasbHbIi U MBICTEHHbIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanme Buabl u popMbl 1€ATETBHOCTH € Y4€TOM
Ne Koutpoas | IIpakTuu (uu¢posbie) " . " .
pa3/iesioB U TeM monyJs "llIkonbHbli ypok' padoueit
n/m Bcero HbIE ecKme oOpasoBaTeb
NMPOrpaMmblI NMPOrpaMMbl BOCIIUTAHUSA Y YpeKIeHUsI
padoThI padoThI HbI€ pecypcChl
Paszpgea 1. IlepBoHavanbHble XUMHYECKHE MOHATHUSA
[lonnMaHue poiM XUMHH B COBPEMEHHOM
MHpE JUISI OCO3HAHMS TIOJOXHUTEIBHOTO U
OTPHIIATEIILHOTO BO3/ICHCTBHS €€ Ha MPUPOIY
W OKU3Hb 4YEJOBEKa; COOIIOJCHUE TPaBIII
XUMUsT — BaKHAS BubmmoTeka TeXHUKH Oe3omacHOCTH Tpu paboTe ¢
11 00J1aCTh €CTECTBO3HAHUA 5 2 HOK XUMHUYECKUMU BEIICCTBaAMU u
' U MPAKTUYECKON https://m.edsoo.ru | obopynoBaHueM C LelIbl0 (HOPMUPOBAHUS
JIESITENILHOCTH YEJI0BEKA [7f41837¢ Oepe HOTO OTHOIICHUSI K CBOEMY 37I0POBBIO U
3I0POBBIO  OKPY)KAIOIIMX; 3HAHUE  POJIU
OTEUECTBEHHBIX YyYEHBIX B CTAHOBJIICHHUU
HayKH XUMHH (M.B.JIomoHOCOB,
J..Menneneen)
Oco3HaBaHue HEOOXOJAWMMOCTH Pa3yMHOIO
UCIOJIb30BAaHUSI BEIIECTB NPU UX H3YyYCHUH;
bubnuoreka
coOmrofieHne MpaBUJI TEXHUKH 0e30MacHOCTU
BemectBa u xumuyeckue LIOK
12 15 1 IIPU  BBINOJIHEHUHM TMPAKTHYECKHX paboT ¢
peakuu https://m.edsoo.ru HeNBIO (opMUpOBaHIs 5ePEKHONO
[741837¢ PP P
OTHOILIEHUSI K CBOEMY 3J0POBBIO U 3/I0POBbIO
OKpYXaIOIHKX.
Hroro no pasneny 20



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

Pa3znen 2. Baxkneilimmue NpeacTaBuTEC/IM HEOPraHUYE€CKUX BEIIECTB

Oco3HaBaHue  HEOOXOJUMOCTH  Pa3yMHOTIO
UCIIOJIb30BAHUSl  BEIECTB IpPU  HU3YYEHUU

Bubnuorexka MPUMEHECHHS KUCJIOPOa a IPOMBIITUICHHOCTH H
21 Bosnyx. Kucnopona. 6 LHOK MIOBCETHEBHOM >KM3HM YEJIOBEKAa; COOIIO/ICHHE
' [TonsiTre 06 oKCHIaxX https://m.edsoo.ru | mpaBua TEXHUKHU 0€301acCHOCTH npu
[7f41837¢ BBINIOJIHEHUM TPAKTUYECKUX padoT C IeIbio
dbopMupoBaHHusS OEPEKHOTO OTHOMICHUS K
CBOEMY 3/I0POBbBIO U 3/TOPOBBIO OKPYKAIOIITUX.
Oco3HaBanue HEOOXOIUMOCTH  Pa3yMHOTO
UCIIOJIb30BAHUS  BEIIECTB MNPU  HM3YYCHUHU
NPUMEHEHHST ~ BOJOPOJia,  MpEACTaBHTENCH
bubnuoreka o
KJlacca KUCIJIOT M COJICH B NMPOMBINIJICHHOCTH U
Bopopon.ITonsitue o [IOK .
2.2 8 MOBCEIHEBHOM JKM3HH YeJIOBEKA; COOJIOACHHE
KHCJIOTaX U COJIAX https://m.edsoo.ru MpaBUI TEXHUKH 0e301acHOCTH npu
/7£41837¢ P P
BBITIOJTHCHUHM TPAKTUYECKUX pPadoOT C IETbI0
dbopmMupoBaHus OCPEKHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO M 3/IOPOBBIO OKPY)KAIOITUX.
YMeHHue XapakTepu3oBaTh poOJIb BOJLI B
MPOMBINICHHOCTH,  CEIBCKOM  XO3SHCTBE,
[MOBCEIHEBHO JKU3HA YyeJIOBEKa it
bubnuoreka
ompeiesieHre HCTOYHUKOB 3arps3HEHUS
Bona. PactBopsi. I[IOK
2.3 5 BOAHBIX pecypcoB Kysbacca; coOmroaenue
ITousitre 00 OCHOBAHUIX https://m.edsoo.ru 6
[IPaBHUII TEXHUKHA €30IIaCHOCTH pu
/7§41837¢ p p
BBITIOJTHCHHHM TPAKTUYECKUX pPadboOT C IEJbI0
dbopMupoBanusi OEpeKHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOLIUX.
54 OCHOBHBIE KJIACCHI 11 bubanoreka I[Tonumanue MaTepUaIbHOTO €IMHCTBA
' HEOPraHUYECKUX LHOK BEIIECTB MPUPOABl MYTEM HIUTFOCTPUPOBAHHUS



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

COCAMHEHUN https://m.eds00.ru | reHeTHYeCKO# B3aMMOCBSI3H MEXJIy BEIECTBA
[7f41837c (IPOCTOE  BEIIECTBO-OKCUI-THAPOKCHI-COJIb);
YMEHHE KPUTHUYECKH OIEHMBATH MH(OpPMAIHIO
0  BeIIECTBAaX, HCHOJB3YeMBIX B  OBITY;
MOHUMaHHe BO3CHUCTBUS XUMUYECKUX
BEIIECTB HAa OPraHM3M YEJOBEKAa W TPHPO.Y;
3HaHWE TpaBUI O€30MacHOr0 OOpalleHUus C
XUMHAYECKUMH BEUIECTBaMH; (OPMHPOBAHUE
YCTOMUMBOTO  TO3HABATEIBHOTO  WHTEpeca,
TF0003HATENTFHOCTH B M3yY€HUN MHUPA BEIIECTB
myTeM TIOJTyYCHUS JOTIOJTHUTEITHHO M
WHPOpMAMK W3 Pa3IMYHBIX HCTOYHHKOB O
3HAYeHUHU OTJICITbHBIX MpeCTaBUTENCH
HEOPraHNYECKUX COCTHHECHUH.

Hroro no pazaeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

[Tonnmanue wuCTOpUM pPa3BUTUS y4eHUS 00

[Tepuonnueckuii 3aKOH U aroMax, BKJIaJla POCCHICKMX YyYEHBIX B
bubnmoreka

[Tepuoanueckas cucrema OK OTKpBITUE  CTPOCHHS  aToOMa;  PaCKpPbITHE

3.1 XHMHYECKHX JIEMEHTOB 7 1 HAay4YHOTO W MHUPOBO33PEHYECKOIO0 3HAYEHUS

https://m.edsoo.ru N

. Y. Menneneena. 17£41837¢ MEePUOJIMYECKOT0 3aKOHAa U TEePUOJUYECKOU

Crpoenue atoma CHCTEMBI XHMHYECKUX 9JICMEHTOB

JI.N.Mennaeneea.

XuMudecKkas CBS3b. Bubauoreka YMeHue onpenensiTh IPUINHHO-CIEICTBEHHbIE

3.9 OKHCIUTETBHO- 3 1 IIOK CBSI3U MEXJy CTPOCHHMEM aTOMa, XUMHYECKOU

' BOCCTAHOBUTEIIbHEIC https://m.edsoo.ru | CBA3bIO, TUIIOM KPUCTAJUIMYECKOM PpEIIETKH,

peakunu [7f41837¢c CBOMCTBaMHU XUMHUYECKUX COCJIMHEHUH;



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

3HAYCHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX

peaxui, IPOTEKALUX B HIpUPOJE,
UCIOJIb3YEMBIX B  IIOBCEHEBHON  JKHU3HU
YEJI0BEKA.
bubnuoreka
OK
Hroro no pazaeny 15 1
https://m.edso0.ru
[7f41837¢
[ToHnMaHue OTBETCTBEHHOCTH 3a NMPUMEHEHHE
Bubnuoreka MOJIYYECHHBIX 3HAHMM M YMEHUH, IO3UTHBHOU
HOK poad  XMMHMH B JKM3HM  COBPEMCHHOTO
Pe3epBHOE Bpemst 3
https://m.edsoo.ru | oOmecTBa, HEOOXOIUMOCTH XUMHUYECKH
[7t41837c TPaMOTHOTO OTHOIIEHHUS] K CBOEMY 3JJ0POBBIO U
OKpY>Karolleu cpee.
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOT'PAMME



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

9

KJIACC

KoaudecTBo 4acoB

DJIeKTPOHHbIE Buab! u popMbl 1eATEIHOCTH €
Ne HaumeHoBaHue pa3aeioB Kourpoa IpakTuy " o
(uudpossbie) yuerom moay.s " IIkoabHbIH
n/n H TeM NPOrpaMMbl Bcero bHBIE ecKue " .
o0pa3zoBaTeibH ypok'' pabGoueii nporpamMmsl
padoThI padoTsbI
ble pecypchl BOCIIUTAHUS YUYpexKIeHUs
Pasnen 1. BemecTtBo 1 XMuMHU4ecKHe peakuu
[Tonnmanue  OTBETCTBEHHOCTH  3a
MPUMEHEHHUE TOJTYYCHHBIX 3HAHUN U
[ToBTOpEeHME U yrayoaeHue bubmmoreka IJOK YMEHHH, MO3UTUBHOW POJIM XUMHUHU B
11 3HAHUW OCHOBHBIX Pa3/iesioB 5 1 https://m.edso0.ru/7 | >KU3HU  COBPEMEHHOTO  OOIIECTBa,
Kypca 8 Kkiacca 1412636 HEO0OXOIUMOCTH XUMHYECKHU
TPAaMOTHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U OKPYXAIOLIEH Ccpese.
[lonumanue BIUSHUS YCIOBUH Ha
bubmuoreka [JOK | CKOpOCTh XUMHUYECKUX peakuui
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 . 4 https://m.eds00.ru/7 | (BO3MOXXHOCTb VIIPaBJICHUS
XUMUYECKUX PEAKIUN
412636 XUMHUYECKUMHU npolueccamu Ha
MIPOM3BO/ICTBE).
IloHnMare MarepuanbHOE E€IUHCTBO
BEILIECTB MPHUPOJIbI, I103HABAEMOCTH
3aKOHOB  MpPUPOJBl HA  I[pUMEpE
DIEeKTpOIUTHYECKAs bubmuoreka IIOK | M3ydeHHs  XUMMYECKHX  PEaKIUi;
1.3 IUCCOLMAUL. XUMHUUYECKUE 8 1 1 https://m.edsoo.ru/7 | 3HaTh MpaBUJIa TEXHUKHA O€30MTaCHOCTH

peakiuu B pacTBOpax

f41a636

OpU  BBINOJHEHUU  NPAKTHUECKUX
pabor ¢ 1menbio0  opMuUpoBaHMS
Oepe’KHOTO0 OTHOIIEHUSI K CBOEMY
3I0POBBIO U 3JJ0POBBIO OKPYKAIOIIUX.



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

Hroro no paszgeny

17

Pazgen 2. HemeTaaabl M UX COCAUHECHUSA

2.1

OO01as XxapakTeprucTUKa
XUMHUYECKUX 3JIEMEHTOB
VIIA-rpynnst. ["anorens

bu6mmoreka [IOK
1 https://m.edsoo.ru/7

1412636

YMeHue YCTaHaBJIMBATh MPUIHHHO-
CJIC/ICTBCHHBIC CBSI3U MEXTY
CTPOEHUEM aroMma, XUMHYECKON
CBS3BIO, THUIOM  KPHUCTAUTHICCKOM
pEIIeTKH TAJIOTCHOB U UX COCTMHCHUH,
uX (pU3NYECKHMH W XUMHYCCKUMH
CBOWMCTBaMM; 3HaHHE OMOJIOTMYECKON
pOJIM HEMETAJIOB I OPTraHW3MOB,
OCHOBBI 3JIOPOBOTO 00pa3za IKW3HH;
MpaBWJIa TEXHUKHA OE30MAaCHOCTH TIPH
BBITIOJTHEHUH TPAKTHYECKHX padoT ¢
nenapto  (GopmMupoBaHUs  OEpEKHOTO
OTHOIIEHHS] K CBOEMY 3JIOPOBBIO H
3I0POBBIO OKPYKAIOIIHX.

2.2

OO1as XxapakTepucTuKa
XUMHUYECKUX IIEMEHTOB
VIA-rpynnet. Cepa u e
COCITMHCHUS

bubnuorexa [JOK
https://m.edsoo.ru/7

f41a636

VYMeHHe yCTaHaBIMBaTh NPUYNHHO-
CIIC/ICTBCHHBIC CBSI3U MEXTy
CTPOGHHEM  aToMa,  XHUMHYECKOH
CBSI3pIO, THUIIOM  KPHCTAJUIMYECKOU
pELIETKU Cepbl M €€ COSAWHEHHUH, nX
Gu3MYeCKUMH M XUMHYECKHMHU
CBOWCTBaMH; 3HaHHE OWOJOTUYECKOU
pOJIM  COCOMHEHHH  cepbl I
OpraHuW3MOB; 3HaThb MPOM3BOJICTBO
CepHOM  KHUCIOTBI  (BBIOOP  CBHIPBA,
Hay4Hble NPUHIUIBI TPOU3BOJICTBA);
3HaHUe poOIeMbl OXpaHBbI
OKpYy>Kalolllel Cpeibl, CBs3aHHbIE C



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

XUMHUYCCKUM MMPOU3BOACTBOM,
paBujia MOBCACHUA B I-Ip63BI:I‘-LElI‘/JIHI)IX
CUTyalluiXx, CBA3aHHBIX C
BO3JICHCTBUEM COECIMHEHHUN CEpBI.

2.3

OO01as XxapakTepucTuKa
XUMHNYECKUX JJIEMCHTOB
VA-rpynmsl. A30T, pocdop
Y UX COCTMHEHHS

bu6moreka [IOK
https://m.edsoo.ru/7
412636

YMeHue ycTaHaBIMBATh NPHUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXITY
CTPOEHUEM aroma, XUMHYECKON
CBS3pI0, THUIOM  KPHCTAJTHUECKOU
pemietkn azota, ¢docdopa Hu uUX
COCIMHEHNH, WX (UBNYECKUMH U
XUMHAYECKUMH CBOWCTBaMH; 3HaHHE
POJIM POCCHICKMX yYEHBIX B Pa3BUTHH
XUMHYECKON HayKd; OHOJOTHYECKOU
ponm coeauHeHWi a3zoTa u (ocdopa
JUI.  OpraHM3MOB; 3HAaHHWE TMPaBUII
TEXHUKH 0e30MacHOCTH pu
BBINIOJIHEHUHM TPAKTHUYECKUX paboT ¢
Henblo  OepekHOro  OTHOIIEHUS K
CBOEMY  3JI0POBBIO M  3JI0POBBIO
OKPY)KAIOIIUX, TMpaBUJ TOBEACHUS B
Ype3BhIYATHBIX CUTYAIUSAX, CBS3aHHBIX
C BO3/ICCTBHEM COEIMHEHUH a30Ta.

2.4

OO1ast xapakTepuCTUKa
XUMHUYECKHX JIEMEHTOB
IVA-rpynmnel. Yraepon u
KPEeMHUH U UX COCTMHEHHUS

bubnuorexa [JOK
https://m.edsoo.ru/7
1412636

VYMeHue yCTaHaBIMBAaTh HPUYMHHO-
CJIEZICTBEHHBIE CBSI3U MEXy
CTPOGHHEM  aTOMa, XUMUYECKOH
CBA3BIO, THUIOM  KPHUCTaJUIMYECKOU
pELIETKH Yriaepoja U KPEMHHUS U HX
COCIUHEHUH, HX (UNYECKUMU U
XUMHUYECKUMH CBOWCTBAaMH; 3HAHHE



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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CHJINKAaTHOU POMBIIIJICHHOCTH
(BbIOOp CBIPBS, HAaydHblE NPUHLUIIBI
NPOM3BOJICTBA;  MpPaBHJI  TEXHUKHU
0€30MacHOCT  IpU  BBINOJHEHUU
IPAKTUYECKUX  paboT ¢ IeJbIo
dbopmupoBaHus OepexHOTO
OTHOIIEHUSI K CBOEMY 3JIOPOBBIO U
3I0POBBI0  OKPYXKAIOIIHNX, MPOOIEMBI
OXPAHBI OKpyKaromeu cpenpl,
CBSI3aHHBIX c XUMUYECKAM
MIPOU3BOJICTBOM.

Hroro no pazneny

25

Pa3zgean 3. Mera/iibl 1 X COeIMHEHUSA

3.1

OO01me CBOMCTBA METAILIOB

bu6moreka [IOK
https://m.edsoo.ru/7
412636

YMeHHe ycTaHaBJIMBaTh TNPHUYUHHO-
CJIEICTBEHHbBIE CBS3U MEeXIY
CTPOEHUEM aToMma, XUMHUYECKON
CBA3BIO, THUIOM  KPHUCTaJUIMYECKOU
pElIeTKH METAJUIOB U MX COEIUHEHUH,
uX (U3HYECKUMU U XUMHYECKUMHU
CBOMCTBaMU, OOBSCHATH MaTepHAIIbHOE
€IMHCTBO BEILIECTB MPHUPOJBI IyTEM
COCTaBIICHUSI TE€HETUYECKHX  PsIOB
METaJLJIOB; MOHUMAaHUE ponu
POCCUMCKHMX YYEHBIX B  Pa3BUTHU
METaJUTypTrUH.

3.2

Baxneiimnme MeTauisl 1 UX
COEIMHEHUS

16

bu6moreka [IOK
1 2 https://m.edso0.ru/7

f41a636

3HaHME 3HA4YCHHUS METAUIOB  JUIA
JKUBBIX OpPraHu3MOB, OCHOBBI
3mopoBoro oOpa3a KU3HHU; 3HATh



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

HaX0XJIEHUE METAJUIOB B IPUPOJE,
BUAax MCTAJLNIypruv, panuoHaJIbHOM
MCTIOJIb30BAHUHU METAJUIOB, O CIOCO0ax
3alUThl METAIOB OT  KOPPO3HH;
npaBujia TCXHUKHU 0€e30MacHOCTH npu
BBIIIOJTHCHUU HPAKTHYICCKHUX pa60T C
nenbio  (GopMHpoBaHHUS  OEpeKHOrO
OTHOIIEHUS K CBOEMY 3J0POBBIO U
3I0POBBI0  OKPYXKAIOIIHNX, MPOOIEMBI

OXpPaHBbI OKpYy>Karoleu Cpenipl,
CBSI3aHHBIX c XUMHYECKUM
MIPOU3BOACTBOM.

Hroro no pazneny

20

Pasznen 4. Xumus v oKpy:Kamomas cpeiaa

3HaHuEe OMOJIOTHYECKOMW POJIM BEIIECTB
W MaTepuajoB Uil OpPraHWU3MOB;
bu6moreka [IOK
BemectBa u maTepuansl B OCHOBBI 3JIOPOBOTO 00pa3za JKHU3HH,
4.1 3 https://m.edso0.ru/7 N
YKU3HU YeJIOBEKa £412636 npoOJieMbl  OXpaHbl  OKPYXKaIOIIEH
Cpelbl, CBSI3aHHBIX C XUMHUYECKUM
MIPOM3BOJICTBOM.
Hroro no pazneny 3
[ToHnMaHue COIMATBLHON 3HAYUMOCTH
U cojiepkaHus mpodeccuii, CBI3aHHBIX
bubnmoreka ..
OK c XUMUEH; MMOHUMAaHHE
Pe3epBHOe Bpems 3 1 OTBETCTBEHHOCTH 32 INPUMEHEHHE
https://m.edsoo.ru/7 N N
MOJIYYCHHBIX 3HAaHMH | eHUH
£41a636 YACHHRD yMEHHH,
MO3UTUBHOM PpOJIM XUMHUM B IKU3HU
COBPEMEHHOTO oO1ecTBa,



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

HEOOXOIMMOCTH XUMUYECKA
rPaMOTHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U OKPYKAIOIIEH Cpeie.

OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

68




YYEBHO-METOJUYECKOE OBECHEUYEHHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

1. Xumus, 8 knace/ Kyzuenosa H.E., Tutosa .M., I'apa H.H., AkiimonepHoe o01iecTBo
«M3narenbcTBO «lIpocBemenuey.
2. Xumus, 9 xnace/ ,Kysuenosa H.E., TuroBa .M., I'apa H.H. AknimonepHoe 0011ecTBo
«M3narenbcTBO «lIpocBemenuey.

METOINUYECKHUE MATEPHUAJIBI IJId YYUTEJIA

1. Kasepuna A.A. Xumus. [Inanupyembie pesynbrarbl. Cucrema 3anaHuil. 8-9 Kiacchl:
nocobue i yuutenei obuieoOpa3oBaTenbHbIX yupexaenuil / Kasepuna A.A., Banosa P.I.,
Ho6potun JI.1O. mox pen. I'.C. Kosanéroii, O.b. JloruaoBoii. — M. : T[Ipoceemenue, 2013 — 128
c. (Pabotaem 1o HOBBIM CTaHJapTaMm).
2. OOGmrast meroauka oOydeHus xumun B mkoje / P. T'. Banosa, H. A. T'opoamioga, /1. TO.
Ho6potun, A. A. Kasepuna u ap.; mox pen. P. I'. Banosoit. — M. : JIpoda, 2008 — 319 c. —
(Poccwuiickas aKaJIeMus obpazoBaHus YUUTEIIO).
3. Xumusa. Temaruueckuii KOHTpoab 8-9 kmaccel / A.A. Kaeepuna, I"H MomnuanoBa, M.I'.
Cuactuna. — M. : M3gatensctBo «HarmmonansHoe oOpazoBanme», 2022 — 160 c. 6. 310THHUKOB
O. I'. XuMudeckuii SKCIepUMEHT Kak crienuduaeckuii Mmeroq odydenust // Xumus. [lepBoe

CEHTSOPSI. 2007. No 24. C. 18-25.
4. Ho6potun /. FO. KonTponupyromas (GpyHKIIUS IMIKOJIHPHOTO XHMHUYECKOTO SKCIICPUMEHTA.
Xumust B IIKOJIE. 2017. No 3. C 47-50.

5. Jlooporun [I. 0., KaBepuna A. A., MosuanoBa I'. H. O nmpoBepke 3KCnepruMeHTaTIbHBIX
yMEHUI YYaIuxcsl. Xumust B IIKOJIE. 2016. No 1. C 8-15.
6. Jo6porun JI. FO. OcobeHHOCTH COMEp)KaHUs U OpraHU3AIMK AKCIIEPUMEHTAIIBHONW YacTH
I'MA no xumun. Coopuuk: EcrecTBeHHOHaydHOE 0Opa30BaHHME: XUMHYECKUN SKCIIEPHUMEHT B
BbIcIIeH U cpenaHelt mkosie. Cep. MeTtoaudeckuii exXxeroqHuK XuMudeckoro ¢akynbrera MI'Y
umenu M. B. JlomoHocoBa (mog o6mr. pen. npod. Jlucuukuna). MockoBckHii rocy1apcTBEHHBIN
yauBepcuteT umeHn M. B. JlomonocoBa, Xumuyeckuii ¢akynsrer. Tom 16. 2020, 271 c. (C.
189-199).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
HUHTEPHET
1.http://www.chemnet.ru I'azeta «Xumus» 1 caiT 1yt yuutens «51 uay Ha ypoK XHMHUID»
2.http://him.1september.ru Eaunas komnekuus LIOP: TIpenmerHast KoJteKus « XUMUsI»
3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIE IKCIICPUMEHTHI:
xumusi. Komtekius Poccuiickoro o01ieo0pa3oBareibHOTO opTaia
4. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
5. http://www alhimik.ru Beepoccuiickast oummuaza mkoJIbHHUKOB MO0 XUMUU
6. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIA yIeOHUK



7. https://reshu-ege-oge.com/oge_himiya.html
8. https://gdzotvet.ru/component/tags/tag/oge-khimiya
9. https://chemege.ru/kim-oge-xim/
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