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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO O0IET0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHWIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON NPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHBIX B @I'OC OO0, a takxke Ha OCHOBE (enepaibHOU
paboueil mporpaMMbl BOCIIUTaHHUA M ¢ Y4ETOM KOHIENIIMM IPEToAaBaHusl y4eOHOTO mpeaMeTa
«Xumus» B 00pa3oBaTeNnbHbIX oprannzanusix Poccuiickoit denepanun.

[IporpaMma mo xuMHUM Ja€T MpEACTAaBIEHHWE O LENsIX, OOmIe cTpareruu OoO0y4deHHs,
BOCIIMTAHUA W Pa3BUTHS OOY4YaIOIIMXCS CpPEACTBAMU Y4UeOHOro NpeaMeTa, YCTaHaBIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTpPUBAET paclpelleieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM MPOrpaMMbl 110 XMMHUH, ONPEAEIAET KOJIMUECTBEHHbBIE
W KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMSI, PEKOMEHAYEMYKO IOCIEA0BATEIbHOCTh
U3YYEHHUSI XUMUHU C YUYETOM MEKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKU y4eOHOIrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcsi, ONMpeaesisieT BO3MOKHOCTH MpeaMeTa JUIs
peanu3any TpeOOBaHUI K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEesIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKe TPEOOBaHUH K pe3yJbTaTaM 00y4eHUsS XUMHUH
Ha YypOBHE 1eJeil W3ydYeHHs TNpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JeSITETbHOCTH 00YUaIOIIerocsi IO OCBOCHUIO YU€OHOTO COIepIKaHusl.

3HaHUe XUMHUH CIY)KUT OCHOBOU [T (POPMUPOBAHUS MHUPOBO33PEHHSI 00YUAIOLIET0Cs, €ro
MPEJICTaBICHUN O MaTepUAIIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPaAIOT (hOpMUPYEMbIe XUMHUEH
MPEJICTABICHNUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOLMU BEIIECTB B MPHUPOJIE, O MYTSIX
pemieHust TI00anbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTUS YeJNOBEYECTBA — CHIPHEBOM,
HHEPTeTUUECKOM, MUIEBON U 3KOJIOrHYecKoi 6e30IacHOCTH, MPOOIEeM 3paBOOXPAHECHHUS.

N3ydenne xuMuu:

CIOCOOCTBYET peanu3alil BO3MOXKHOCTEH JJisi caMmMOpa3BUTUS U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOIl ~ NeATeNbHOCTH, OSKCIEPUMEHTAIBbHBIX U
UCCJIEIOBATENILCKUX YMEHUH, HEOOXOIUMBIX Kak B TIIOBCEAHEBHOW JKHU3HM, Tak M B
po(hecCHOHANBEHOU e TEIbHOCTH,

3HAaKOMHUT CO CHEUU(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI51/1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TAarioM B (OPMHUPOBAHUN
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YyYaroIINXCs;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 93KOJOIMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBieHUS B OOYyUYEHHHM XMMHH OOCCTICUMBAIOTCA CHEIU(HUKON COmEepKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TNEeJarorn4eckd aJanTHPOBAHHBIM —OTpakKeHHEM
0a30B0il HAyKH XUMHHU Ha OTNPEACIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs OPUEHTHPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYAIBHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa conepkaHHs NMPOrpaMMbl 10 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uazydeHuro. ComeprkaHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XMMHUYECKOM peakuuu. OO 3TU CHUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHILMITY ITOCJIEI0BATEILHOIO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSA3H;

— MPECTaBICHUH 00 MEKTPOIUTUUECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckrne 3HaHUS pacCMaTpUBAIOTCAd HAa OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JApYyromy,
BBIMOJHSAS (QYHKIIUM OOBSICHEHHUS] U MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHNUS U TIOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne MNporpaMMbl IO XHMMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XMMHYECKOM COCTABJISIONIEH HAyYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOIBI,
LEHHOCTHOTO OTHOILIEHHUsI K HAYYHOMY 3HAaHUIO M METOJIaM MO3HaHus B Hayke. M3yuenue xumun
OPOMCXOMUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHNr XUMUHU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUIM OCHOB XUMHUYECKON HAyKH Kak
00J1acTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIbHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3ajada y4eOHOro ImpeaMeTa COCTOUT B (OPMHUPOBAHHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEWIIMX (DAKTOB, MOHATHHA, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HAayKd, B
MPUOOIIEHNN K HAYYHBIM METO/IaM MO3HAHUS TP U3YYEHHUH BEIIECTB U XUMUYECKUX pEaKlui, B
(GOpMHpPOBAaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMA M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHON U yueOHO-HCCIIeIOBATEIBCKOM 1eATeIbHOCTH, OCBOCHUH MPABMII O€30M1acHOTO
oOpallleHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KU3HH.

[Ipy M3ydyeHMHM XMMUU Ha YPOBHE OCHOBHOIO OOIIEro OoOpa3oBaHMsI BaXXHOE 3HAUECHHUE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIUICKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOMH K CaM0O00pa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pPEIIeHUH, CHOCOOHOM ananTHUpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYEHHUs Ha CHUCTEMAaTHYeCKOe NpUOOIIeHHE OOydJalouIMxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEIbHON  JI€ATENbHOCTH, HAyyHbIM  METOJAaM  IIO3HAHUS,
(GOpMHPYIONTUM MOTHUBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

— obecreueHrne YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETCHUIO OOYYAIOIIUMHUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM
yHclie YMEHUH OOBSCHATh M OLICHMBATh SIBJICHHUS OKPYKAIOLIEro MHUpa, UCMOJb3ysl 3HAHUS U
OMBIT, TIOJNYYEHHBIE MPU H3YYCHUH XUMHM, NPUMEHATH HMX MPU pelieHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU NEATEIBHOCTH;

— (opmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAaHWM Ui BBIPAOOTKM SKOJOTHYECKH LeJIeco00pa3HOro MOBEAEHUS B OBITY U
TPYAOBOM IEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXKAKOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00y4EHHUI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTaAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduIIs U HAIIPaBIECHHOCTH AajIbHEHIIEro 00yueHusl.



OO1mee 9nCIIO 4acoB, OTBEACHHBIX Ul M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHmus, cocTaBiseT 136 gacos: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/IbHbIE XUMMHUYECKHUE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KWU3HM 4YelOBEKa. XHMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BeniecTB. [loHsitue o
METO/1ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3ieneHus: cMeceil.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCT, aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAsE aTOMHAst Macca. OTHOCUTENbHAs MOJIEKYJIIpHas
Macca. MaccoBast 1011 XUMHAYECKOI0 3JIEMEHTA B COEMHEHUH.

KomuuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl M
YHClia CTPYKTYPHBIX €AHHHUII BenecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKIX COeTUHEHUH.

®usnyeckue M XUMHUYECKHUE SBICHUS. XHMMUYECKas peakuuss U €€ IMpPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIIECTB. XUMuieckue ypaBHeHus. Kinaccudukanus XUMHUYECKUX peakiui
(coemuHeHUs, pa3IoKEeHHsI, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW IMOCYIOH, mpaBUiIaMu paboThl B JabopaTopuu W NMpuéMamu
oOpareHusi ¢ J1abopaTopHBIM O00OpPYAOBAaHHEM, M3YYCHHE M OMUCAaHWE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIICCTB, HaOM0IeHne (pr3nueckux (TUIaBiIeHUE BOCKA, TasSTHUE JIba,
pactupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAaHUE MEJHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCIOTON) SABICHUN, HAOII0IeHHE
U ONHCAaHHWE TPU3HAKOB TMPOTEKAHMS XHUMUYECKUX peakuuid (pas3jokeHue caxapa,
B3aMMOJICCTBUE CEPHOU KHUCIIOTHI C XJIOpUIOM Oapus, pasznoxkenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeiicTBue xene3a ¢ pactBopoM comu menu (II), m3ydenme cmoco6oB
pasleNneHus CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIMAPHBAHHE, TUCTHIUISAIIMS,
xpomaTtorpadusi, TNpOBEIEHHWE OUYUCTKM T[MOBApPEHHON COJM, HAONIOJCHHE U ONHCAaHHE
pe3yabTaTOB MPOBEJIEHUS OIbITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE
MoJeneil MoJIeKy (IIapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKUX BellecTB

Bo3gyx — cmech razoB. CoctraB Bo3ayxa. Kuciaopon — sia€eMEHT M IPOCTOE BEIIECTBO.
Haxoxxnenue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKHUE CBOMCTBA (PEaKIIUu TOPECHHUS).
Oxcunpl. Ilpumenenue xucimopona. CrocoObl TONy4deHHs KHUCIOpoJa B JabopaTopuu H
NpoMBIIIIeHHOCTH. KpyroBopot kucinopoga B mpupozge. O30H — amioTpornHas Moaudukamnus
KHCJIOPOJa.

TennoBoit »(pdekT XUMHUYECKOHW peakluh, TEPMOXHMHYECKHE YypaBHEHHS, 3K30- U
OHIOTEPMUYECKUE peaKkUMU. TONIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHIICHUE
HNapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOT'O CIIOS.

Bonopon — osnemMeHT UM mpocroe BemecTBo. HaxoxaeHue Bogopoga B IPUPOJE,
duznyeckue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI ofyueHus. Kuciotsl u comnu.

MomnsipHblii 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

Odusnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PACTBOPHI. PacTBOpUMOCTh BellecTB B BoJe. MaccoBasi J0Js BELIECTBAa B
pactBope. XuMHUUYecKue CBOMCTBAa Bonbl. OcHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHui. Oxcuapl. Kimaccudukanust OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCIIOTHBIE, aM(poTepHBIe) U HeconeoOpasytomue. Homenkmarypa
oKkcu0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHrne oKCuaoB.

OcnoBanmst. Knaccudukanuss OCHOBaHMA: IIENOYM W HEPACTBOPUMBIC OCHOBAHHMA.
Homenknarypa ocHoBanmii. du3ndeckue U XHMHUYECKHE CBOMCTBAa OCHOBaHUU. llomydenwue
OCHOBaHUM.

Kucnotel. Knaccuduxkamus kucinor. Homenknatypa kucinor. @u3ndeckue U XUMHYECCKUE
cBoricTBa KUCHOT. P aktuBHoctu metamuioB H. H. bekerosa. [lomyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomyuenue
COJIEH.

['eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHMYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJIENIEHUE COECPKaHMsI KUCIOpoJa B BO3yXe, MOJydeHue, CoOOupaHue,
pacno3HaBaHMEe M HM3YyYEHHE CBOMCTB KHUCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TopeHus (moxkapa), O3HAaKOMIIEHUE C
o0Opa3llaMi OKCHJIOB M OINHMCAHUE HMX CBOWCTB, MOJy4eHHE, COOMpaHWE, pPaclO3HABaHUE H
U3Yy4eHHE CBOWMCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), HAOIIOCHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PAacCTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJABI C MeETaUIaMU (HATpUEM U KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIEJOBaHUE OOPa3[0OB HEOPTaHMYECKHUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAaX KHUCIOT U ILEJOYell, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopoM cepHONM KHMCIIOTBI, KHCIOT C METAJUIAMH,
peakuuy HEeUTpanu3anuy, IO0JIYy4EeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelmne
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanyeckasi cucremMa xumudeckux diaementros JI. M.
Mengeseesa. Ctpoenne aToM0B. XMMH4YeCKasl CBSI3b. OKHMCJIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[lepBble TOMBITKM KJIACCUPUKALMK XUMHUECKUX dyieMeHToB. [loHsiTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAIUIBI, TaJOIEHbl, THEPTHBIE I'a3bl).
DJeMeHTHI, KOTOpbIe 00pa3yloT aM(OoTepHBIE OKCUIBI 1 THIAPOKCUIBI.

[lepuonnueckuit 3akoH. llepmogmyeckass cucrema XuUMHUYecKHX »diemeHtoB [, .
MenneneeBa. KoporkomepuoaHass W JMHHONIEpUOAHAs ¢opmbl [leproanyueckoid CHCTEMBI
xumuueckux asnemeHToB Jl. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HUECKH CMBICT
MOPSITKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB artoMHbIX saep. HM3orombl. OnekTpoHsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBHIX 20 XUMHUECKUX dJeMeHTOB Ilepromnyeckoi cucTeMbl
. W. MenneneeBa. XapakTepUCTHUKAa XUMHYECKOTO DJIEMEHTAa II0 €ro IIOJOKEHHUIO B
ITepnonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs paJuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.



3nauenue [leprnoanueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. 1. 1. MeHaeneeB — y4€HbIl U IPasKJaHUH.

Xumuyeckas CBSI3b. KoBanenrnas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAsI CBA3B.

Crenenp  okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIpomecchbr
OKHUCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCJIOT W IIEJI0YEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTELHBIX PEAKIINI (TOpEeHUE, PEaKLIUK PA3JIOKEHUS, COSTUHEHHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH NPU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX TOHATHUH, TaK U TOHSATH,
SIBJISIFOLLUXCSL CHCTEMHBIMU U1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKIIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSITHS: HAYYHBIH (DaKT, THIOTE3a, TEOpHs, 3aKOH,
aHaIMW3,  CHUHTE3,  KiIacCUpUKauusi,  MEPUOJUYHOCTh,  HAONIONEHUE,  HIKCIEPHUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepusi, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIUJ, HN30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, DSJCKTPHUECKUN 3apsiji, BEMIECTBO, TENO, OO0BEM, arperatHoe
COCTOSTHHE BEIECTBa, ra3, (U3WYECKUE BEIUYHHbBI, €TUHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE361, ColHIIE.

Buonorus: ¢porocunres, npixanue, buocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE MOPOIBI, MOJE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMH4YeCKas peaKkus

Ilepuoguueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux odnemeHros [[. H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kalus, KalbLUs W MX COCOUHEHHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepnonyeckoil cuCTEME U CTPOEHUEM MX ATOMOB.

CrpoeHue BemiecTBa: BMJbl XUMHUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPHUCTAUIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3U.

Knaccudpukanuss 1 HOMEHKJIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COEJIMHEHHM, reHeTHYecKas
CBSI3b HEOPraHWYECKHUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakiui Mo pa3InyHbIM MpHU3HAKaM ([0 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, IO TEMJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTEeTeHEeH
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYaCTHIO KaTaiu3aTtopa). JDK30- U
SHAOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanusze. [loHsTHE O XUMHUYECKOM paBHOBecHH. DaKTOPhI, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSL.



OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakuuu. CocTaBleHHWE YPaBHEHUU OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTOIh30BAHIUEM METO/Ia AIEKTPOHHOIO OasiaHca.

Teopust PIEKTPOTUTAYECKON AUCCOIMALIMK. DJIEKTPOIUTHI M HEANEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens aucconuanyu. CHIBHBIC U CIA0BIEC AIEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUS NMPOTEKaHHUs peakMii HOHHOTrOo OOMEHa, MOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpeCTaBICHUH 00 BJIEKTPOIUTUYECKON auccoruanu. KauecTBeHHblE peakIMu Ha HOHBI.
[TonsiTE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUaa HaTpHsl),
UCCJIEIOBAHNE 3aBUCUMOCTU CKOPOCTM XHMMHYECKOM peakuuu OT BO3JIECUCTBHUS Pa3IUYHBIX
(akTOpOB, UCCIEIOBAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIECCa IHCCOLMALNT
KHUCJIOT, IIejo4Yell M cojeil (BO3MOXKHO HCIIONb30BaHUE BHIEO MaTepUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX NpPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOTOo oOMeHa (oOpa3oBaHue
ocaJka, BbBIACIEHHE Tra3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUIFOCTPUPYIOUINX TMPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN (FOpEeHHEe, PeaKlMu pPa3joKEHHUs, COCIUHEHHUS),
pacno3HaBaHHEe HEOPraHWYEeCKHX BELIECTB C TOMOIIbIO KaYeCTBEHHBIX pEakUUid Ha HOHBI,
pelIeHre SKCIIePUMEHTAIbHBIX 3aay.

HemeTanibl 1 uX coeUHEHNS

OO0mass xapakTepucTUKa TraJoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHne M (puU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeTaJJIaMH, HEMETaJllIaMH,
nienoyamu).  XjopoBoaopoa. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. [[eicTBre X1opa U XJIOpOBOJOPOa Ha OPraHu3M 4esloBeKa. BaxkHenmue xiopuasl
U UX HAXO0XJECHUE B IPUPO/IE.

OO6mas xapaktepucThka dJeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB,
XapaKkTepHble CTerneHu okucieHus. CTpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJIa M Cephl. AJUIOTPONHBIE MOIU(MUKAIMKA KUCIOPOJa W CePbl. XUMUYECKUE CBOMCTBA
cepol. CepoBomopoj, CTpoeHue, (U3MYECKHe M XHUMHYEeCKHue CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(oOume Kak MpencTaBHTENsl Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
JeKallde B OCHOBE MPOMBIIUICHHOTO CIOc00a TMOMy4eHHUs CepHOMl KucIoThl. I[IpumeneHue
cepHoii kucaoTbl. Com cepHOM KUCIOTHI, KAaUeCTBEHHAS peakIus Ha cynbdaT-uoH. Haxoxnenue
ceppl M €€ CcoeAMHEHH B Tmpupoae. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpebl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC JTOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
pe0TBpPALCHUSI.

OO6mas xapaktepucTuka 53JeMeHTOB VA-rpymnmbl. OCoOCHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHHA. A30T, paclpoCTpaHEHHE B NpUpone, (QHU3UYECKHe U
XUMHUYecKre cBoricTBa. KpyroBopot azora B mpupojie. AMMUaK, ero GuU3N4ecKiue U XUMHISCKUE
CBOICTBa, Moy4YeHHe u nmpuMeHeHne. Cou aMMOHWMSI, UX (PU3MUECKHe U XUMUYECKIE CBOMCTBA,
npuMeHeHre. KauecTBeHHas peakuusi Ha MOHBl aMMOHUS. A30THAas KUCIOTa, €€ TMOJy4YeHHeE,
bu3ndeckue W XHWMHYECKHE CBOMCTBa (OOIME Kak TPEACTaBUTENS Kiacca KHCIOT |
cnenuduyeckne). Mcnonb3oBaHWE HHUTPATOB M COJIGH aMMOHHSI B KA4eCTBE MUHEPATBHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMICH Cpeabl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBbI U BOAOEMOB). Docdop, ammoTpornHble MOIUPUKAIIH
doctopa, ¢pusndyeckue u xummuueckue cBorctBa. Oxcun ¢ocdopa (V) u pocdopHas xkucnora,
bu3ndecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue (ocharoB B KadecTBe
MUHEPATBHBIX YIO0OPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHUS. YTJIEPO/, AJUIOTPOIHBIE MOAU(DHUKAIINY, PACIPOCTPAHCHHE B
npupoje, huzndeckue 1 XuMuIeckue cBocTBa. Ancopouus. KpyroBopot yriepoaa B mpupoze.
Oxkcupasl yraepoaa, ux pU3NYecKue U XMMUYECKHE CBOWCTBA, JCMCTBHE HA KUBbIE OPraHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ okcuoM yriepona (IV),
TUIOTe3a III00aJbHOr0 MOTEIUICHUS KIIMMaTa, NapHUKOBBIN 3¢ dexr. YrompHas kucinora u eé
conu, X (U3MYEecKHe M XHMHUYECKHE CBOICTBa, MONydeHHe U npumeHeHHe. KadecTBeHHas
peakmuss Ha  KapOoHaT-woHBL.  Mcmonp3oBaHwe  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX Yriepoaa
(MeraH, »TaH, OSTWIEH, alETWIEeH, STaHOJ, TIJHUIEPUH, YyKCycHas kuciuota). [Ipupoanbie
WCTOYHHMKHU YTJIEBOJOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTH HX TEpPepadOTKH
(OeH3uH), UX pOJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, YriaeBoJax — W HMX pOJIM B KU3HU YEIOBEeKAa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPraHUYECKUX COCTUHEHHH.

Kpemunii, ero ¢usmyeckne M XHMHUYECKHE CBOWCTBA, MOJYYCHHE W TPHUMEHCHHUEC.
Coenunenuss kpemHusi B npupone. OOmme mnpeacraBineHuss o0 okcune kpemuws (IV) u
KpEeMHUEBOM kuciioTe. CHIIMKATHI, UX HCIIOIH30BAHKE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHeiime
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpoGnemsr
0€30MacHOr0 UCTOIb30BaHMUS CTPOUTEIBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3yueHHe 00pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEACHUE
KayeCTBEHHBIX PEeaKkluil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOMCTBA TajoOreHOB M MX COEIMHEHHUI (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C OO0pa3laMH XJIOPUIOB (TAJIOTCHUIOB),
O3HAKOMJICHHE ¢ o0pasuamMu cepbl U €€ COCIUHEHMAMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEpPHAIIOB), HAONIOJCHWE mporecca OOyriauBaHMs  caxapa MO JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YYECHUE XUMHUYECKUX CBOMCTB Pa30aBICHHOUN CEpPHOMU
KHUCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOH peakmuu Ha Ccyib(paT-HOH W HaONIoJeHHEe MpHU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (M3UUECKUMHU CBOMCTBAMM a30Ta, (pocdopa M UX coeauHEHHH
(BO3MOXHO HCTIONB30BaHUE BUIEOMATEPHAIIOB), 0OpasamMu a30THBIX B (OCHOPHBIX yIOOpEHUI,
nojlyueHue, cobupaHue, pacro3HaBaHHME M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha WOH aMMOHUS U ¢ocar-uOH U HU3YYCHHE NPHU3HAKOB HX
IPOTEKAaHUs, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3yYEHUE MOJIeNed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢QymiepeHa, O3HAKOMIIGHHE C TPOIECCOM aJCOpPOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTa3a, MoMyuyeHUe, coOupaHue, pacro3HaBaHue
U U3YyYCHHE CBOWCTB YIIIEKHCIIOTO rasa, MPOBEJCHHE KAaYeCTBEHHBIX PEakIuil Ha KapOOHAT U
CHWJIMKAT-UOHbl W H3y4YEHHE TPU3HAKOB UX TMPOTEKaHMs, O3HAKOMIICHHE C TNPOAYKLHEH
CHWJIMKAaTHOW MPOMBIIIJICHHOCTH, PELIEHHE SKCIEepUMEHTANbHBIX 33Jau Mo Teme «Baxueilmue
HEMETAJUIBl U MX COCTUHEHUS.



MeTajiibl M UX COEAMHEHUS

OO0mass xapakTepUCTHUKAa XHUMHYECKHX OJIIEMEHTOB — METaNIOB HAa OCHOBAaHUU WX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux snemeHTos . . Menaeneesa u crpoeHus
atroMoB. CTpoeHME MeTAIOB. MeTtamnuyeckas CBSI3b M METAIMYECKas KpHUCTaUIMYecKast
peuméTKa. DJNEKTPOXUMUYECKUN psa HaANpsOKeHW MeTauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTayoB. OOmue crmocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTajib, YyT'yH, JIOPATIOMUHAN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: TTONOkKeHUE B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIE€HHE B mnpupoje. OU3NUYECKUE U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[[lenoyHo3emMenbHBIE METAIBI MarHui W Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MenneneeBa, CTpoeHME HMX aTOMOB, HAXOXICHHE B
npupozae. OU3NYECKUEe U XMMHUYECKHE CBOMCTBA MarHus U Kaiblus. BaxkHenmue coeauHEeHHs
KaJIbIHs (OKCHI, THAPOKCHU, COIH). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHECHUSI.

AnmoMuaui: monoxkeHue B Ilepumomgmyeckoil cucteme Xumuyeckux snemeHtoB [, U.
Mengeneesa, CTpOEHHE aTOMa, HaXOXJAEHUE B npupoae. PU3nYecKue U XUMUYECKHE CBOKMCTBA
amroMuHuS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoid cucrteme xumuuyeckux »saeMentoB JI. U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXKAEHUE B Mpupojae. Pu3nueckue 1 XMMHUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu kenesa (II) m xenmesa (III), ux cocras, cBolcTBa U
MOJIy4eHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, MX (PU3WYECKHMMH CBONCTBaMHU,
U3Y4YEHUE PEe3yIbTaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEPHUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUs U HATPUS C BOJOW (BO3MOYKHO HCIIOIB30BaHHE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB >XECTKOW BOJBI, IpoOIlecCa TOPECHHs Keje3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKLMi Ha MOHBI: MarHus, Kalblus, AIIOMUHUS, LKMHKa, xene3a (I1) u xenesa
(III), memu (II), HaGmrOIEHUE W OMKCAHKE MPOIIECCOB OKPAITMBAHUS TUIAMEHU MOHAMU HATpUS,
KaJIisg ¥ KaibIs (BO3MOXKHO HCIIOIB30BAaHHUE BUICOMATEPHAIIOB), UCCIeAOBaHUE aM(OTEpHBIX
CBOWCTB T'HJIPOKCHUIA AIFOMUHMS U THAPOKCUJIA IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33a/1a4 110
TeMe «BakHeuIme MeTaJuIbl U UX COSTUHCHUS.

XuMus M OKpyKamoLas cpeia

BemectBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BCIIECTB M XHWMHUYECKHX peakiuii B ObITy. [lepBas moMomp NpW XUMHYECKHX OXKOTax M
OTpAaBJICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYXKAIOMICH Cpe/ibl (TpeesibHas JOMyCTUMasi KOHIICHTPAIHs
BemecTs, Aanee — [1/1K). Poib xuMun B penieHuu 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3ioB MaTepuayioB (CTEKIIO, CIIaBbI METAJUIOB, MOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceazu

Peanu3zanus MeXNpeaMETHBIX CBA3EH MPU U3YYCHUU XMMHUHU B 9 Kilacce OCYILECTBISETCS
4yepe3 HKCIOJb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMIOHATHNA, TaK U TIOHATHH,
SIBJISTFOLLMXCSL CHCTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO LUKIIA.



OOmme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAyYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHUHTE3,  Kiaccupukauus,  MEpUOJUYHOCTh,  HAONIONEHHE,  SKCIECPUMEHT,
MOJICIUPOBAHKE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAPHUKOBBINA 3PQPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Ousnka: Martepusi, aTroM, OJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, W30TOIBI,
paZMOaKTHBHOCTh, MOJIEKYJIa, DJIGKTPHYECKUH  3apsii, TPOBOJHUKH, IOJIYIPOBOIHUKH,
JTUBIICKTPUKH, (HOTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BELIECTBa, TIas,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKass peIETKa, CIUIaBbl, (PU3MUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocuHTes, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPAIbHBIE YAOOpEHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE MOPOIBI, MOJE3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOmIEro 0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe 00YYEeHUsI XMMHUU B €IUHCTBE YU€OHOH M BOCIIMTATEIBHOMN JCATEIHHOCTU B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMH  COIMOKYJIBTYPHBIMHU W  JAYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH M HOPMAaMU TMOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLMANIN3AIMU 00Y4arOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHUEHTALMN U PACHIMPEHUE OIbITa JIEATENbHOCTH Ha €€
OCHOBE M B Ipoliecce peajn3aluyd OCHOBHBIX HAIIPaBJICHUN BOCIHUTATEIbHOU AESTEILHOCTU B
cootBercTBUU ¢ IIporpammoii Bocnutanuss MBOY COIIl Ne41 CraBpomnonsi, B TOM 4HCIIE B
YacCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HACJIEUIO, MOHMMAHHS 3HAUYEHUS XUMHYECKOW HAyKHM B KU3HU COBPEMEHHOrO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEpHOW MH(OpPMAaLUEil O MepeaoBbIX JOCTHKEHHUSIX M OTKPBITUSIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoicTBe
MHpa ¥ O0IIEeCTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS

MPEACTABICHUS] O COIMAJIbHBIX HOpPMax W MpaBUiIaX MEXKIWYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B 00I1IeCTBEHHO T10JIE3HOM,
yueOHOMCCIIeI0BATEIbCKOM, TBOPYECKOM M JAPYrUX BHAAX JAESITEIbHOCTH, TOTOBHOCTH K
pazHo00pa3HO COBMECTHOM NIEATEIHHOCTH MPHU BBIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 33/1a4,
BBIIIOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOILM B TpOIeCCe 3TOW y4yeOHOH NesTeTbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IOBEJECHHWE U TOCTYNKHM CBOMX TOBApHUIIEH C MO3WIUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIECTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 TO3HAHMSL:

MHUPOBO33PEHUYECKUE  NPEJICTABICHHUS O  BEIIECTBE W  XUMHYECKONM  peakuud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIIOIIME OCHOBY JJIsi
NOHMMAaHUSA  CYUIHOCTH HAyYHOM KapTHMHBl MHpa, [MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOIHOMN Cpeloil, o ponn
XUMHH B IO3HAHNU ITHX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHbIE MOTHUBBI, HAIPAaBJICHHbIE HA IOJIyY€HHE HOBBIX 3HAHUN IO XUMHH,
HEoOXOoauMBble Il OOBSCHEHUS HaONI0aeMbIX MPOLECCOB M SBJICHUM, I03HABATEIbHOM,
WH(POPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON IUTEPATypOH, NOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHUI;

uHTEpeCc K OOyYeHHI0O M MO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHMIO, MMPOCKTHOW M HCCIIEI0BATEIbCKONW AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABICHHOCTH U YPOBHS O0y4YCHUS B HabHEHIIIEM;

4) popMmupoBaHUS KYJIbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 3[0pPOBbIM 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUH W HENpUATHE BPETHBIX



MPUBBIYEK (YIMOTpEOJICHUST aJKOrojsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBuil 0€30HacHOCTH MpH OOpalleHMH C XUMHYECKUMH BEIECTBAMU B OBITY M pealbHOM
KU3HU;

5) TpyaoBOro BocnuTaHMs:

MHTEpPEC K MPAKTHUECKOMY M3YyUEHUI0 Mpodeccuii U TpyAa pa3iInyHOro poja, yBaKeHHe K
TPyAy H pe3yibTaTaM TPYAOBOW MAEATEIHHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMEHEHUS
OPEIMETHBIX 3HAHWW 10 XWUMHHU, OCO3HAHHBIM BBIOOp WHIWBUIYATbHOW TpPaeKTOPUU
NPOAOHKEHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPOPECCHOHAIBHON NESATeIbHOCTH U
pa3BHUTHSI HEOOXOIUMBIX YMEHUM, TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHATILHOM Cpejie;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHMS

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK HCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIEeCTBOBaHUS, MOHUMAHUE IEHHOCTU 3JI0pPOBOr0 M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOACHUS TPaBUI 0€30MaCHOTO MOBEACHHS P paboTe ¢ BEIIECTBAMH,
a TaKKe B CUTYaLIUAX, YIPOXKAIOIIKX 30POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, IMOJIydaeMble NPHU H3YYEHUU XUMHH, AJS PEIIeHUs
3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH IPUPOJHON CPELOH, IS TOBBILLIECHNS YPOBHS DKOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH MX pelleHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUECKOT0 MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBAaThCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON M COIMAIIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMETHBIX pPe3yabTaTOB BBIACISAIOT 3HAYUMBIC IS (HOpMHpPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNoTe3a, (HakT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHUH U3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTUHE MHpA, W YHHBEpcajbHbIC yueOHbIE NelcTBUA (TO3HABATEIbHEIC,
KOMMYHUKATHBHbIE, PETYJIATUBHBIE), KOTOpble oOecrnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS

ba3oBble Jloruyeckue AecTBUA:

YMEHHSI HUCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHMIA:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH HX XapaKTepHble IMPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JPYTUMU MOHSTHUSMHU), UCTIOIH30BATh MOHATHUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUN, BHIOMPATh OCHOBAaHUS W KPUTEPUH JUIsSl KIACCU(PUKALIUN
XUMHUYECKHUX BEIIECTB U XMMHUECKUX peaKlUi, YyCTAaHABIMBATh MPUUNHHO-CIICICTBEHHbIE CBSI3U
MeXy 00bEKTaMU U3Y4YEHHUS, CTPOUTH JOTHUECKHUE PacCy AeHUs (MHIYKTUBHBIC, A€1yKTUBHBIE,
10 aHAJIOTHH ), JeNIaTh BHIBOJBI U 3aKITFOUCHUS;

YMEHHE MPUMEHITHh B MpOIecce MO3HAHUS MOHATUS (MPEAMETHBIE W METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NPeoOpa3oBBIBATh MIMPOKO
IPUMEHSIEMbIE B XMMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
XuMH4deckass (opMylia W ypaBHEHHE XUMHYECKOW peakuud — TPU PEIIeHUH Y4eOHO-
MO3HABATENBHBIX 33/a4, C Y4YETOM OTHX MOJENbHBIX MPEICTaBICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK H3Y4Ya€MbIX OOBEKTOB — XHMHYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbBIE CBSI3U U
MPOTUBOPEUHS B H3y4aE€MBbIX MPOIECCaX U SBICHHSIX.



Ba3oBrble ucciaenoBareJLCKHE AeHCTBUSA:

YMEHHE HUCIOIb30BaTh MMOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYEHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAaMOCTOSATEIHHO MPOTHO3UPOBATE €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOUPATh, AaHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BHIOB
1 GOpM IPEICTABICHHUS, TTOJTYyIaEMYIO U3 Pa3HBIX HICTOYHUKOB (HAYYHO-TIOMYJSPHAS TUTEpATypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHbIe TMOcoOMs, pecypchl WHTepHeTa), KpUTHUECKU
OLICHUBATh MPOTUBOPEUUBYIO U HETOCTOBEPHYIO MH(OPMALINIO;

YMEHHE TPUMEHSTh PA3TUYHBIE METOJIBI M 3alPOCHI IPH TIOUCKE U 0TOOpe HHOpMAIIH 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JIJIsl BBIMIOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 3374
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIONB30BaHHUS WH(OOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOi aKTUBHOI'O MCIOJIb30BAHUS PA3IMUHbIX
MOWCKOBBIX CHUCTEM, CAaMOCTOSATEIHHO BBIOUPATH ONTUMANIbHYIO (OpMYy MpeICcTaBICHUS
uHPOPMALIMK ¥ WUIIOCTPUPOBATH pEIIaeMbIe 3a/ladydl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpa UKy U UX KOMOUHAITUSIMH,

YMEHHME HCMOJb30BaTh W aHAJIM3UPOBATH B MpoOlEcce y4eOHOW U HCCleA0BaTEIbCKOM
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CETbCKOTO X03SIIICTBA M TPAaHCTIOPTa
Ha COCTOSIHHE OKPYKAIOLIEH IPUPOJHON CPELBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

YMEHHUSI 3aJlaBaTh BOIPOCH (B XoJe Auasiora W (WIH) IUCKYCCHU) TIO CYIIECTBY
oOcyxmaemMoli Tembl, (OPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITTOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH MOJIyY€HHBIE PE3YJIbTaThl I03HABATEIHHON JESTEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALHUI0 PEe3yJbTAaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pabOTHI MO HMCCIEIOBAHHUIO CBOWMCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

yMEHHsI y4eOHOrO0 COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATEIbHOU U
HCCJIEIOBATEIBLCKON NIEeATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX NpoOJieM Ha OCHOBE yuéra
Oo0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAHHAIIMS COBMECTHBIX JCHCTBHIA, ONpeAeNCHINEe KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHE).

PeryasiTuBHble YHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSATEIBHO OMPENENSITh IeNH ACSITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSITENHHOCTH, BHIOMPATH
Hanbosiee 3(p(HEKTUBHBIE CMOCOOBI peIIeHWs Y4YeOHBIX M TIO3HABATENIBHBIX  3ajady,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh IMPEAJIOKEHHBIM alropuT™M NEHCTBUN MpuU
BBITIOJTHCHUH 33JaHUl C Y4ETOM TMOJYYCHHsS] HOBBIX 3HAHHM 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIUSIX, OIICHUBATh COOTBETCTBHE IMOJIYYCHHOTO Pe3yJbTaTa 3asBICHHON IENH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI



B coctaBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO O053aTEIBHOIO COAEpIKAHMUS,

YCTAHOBJICHHOTO JaHHOM (enepanpHON pabodeld MporpaMMoM, BBIICTSIOT: OCBOCHHBIC
oOydJalmuMUCs HaydHbIE 3HAHUS, YMEHHS H CIOOCOOBI JeicTBUM, crenuduyueckue s
npeaMETHOM 00sacTh «XHUMUS», BHIBI JIEATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIPETAINH, MPE0OPa30BaHUIO U TPUMEHEHHUIO B PA3JIMUYHBIX YYCOHBIX M HOBBIX CUTYyaIIHsIX.

K konmy obydenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOLTHXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX TMOHSATUNA: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, [MPOCTOE BEHIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAasi M MOJIEKYJsipHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas JOJS XHUMHYECKOIrO
DJIEMEHTAa B COCAMHEHHH, MOJSIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHE, COIIb,
3NEKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECcKas peaklusi, KiiaccupuKamus
PEeaKIMi: peakuu COCAUHEHUS, PEAKIIMN PA3IOKEHMs], PEaKIIMH 3aMEILECHUS], PEaKun
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEAKIIUH, TETUIOBON dPPEKT peakiuu, SApo aToMa,
DIIGKTPOHHBIN CIION aroma, aToMHas opOuTanb, pauyCc aromMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HENOJIsIpHAasi KOBAJIEHTHAsl CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBoOp, MaccoBas A0 BellecTBa (IPOLEHTHAs KOHILIEHTpAIHsl) B PaCTBOPE;
WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHUYECKUX MOHSTHH M NMPUMEHSTH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JJIsi COCTaBJeHHsS (OpMYyT BEHIECTB U
YpaBHEHUN XUMUYECKUX PEAKIIUM;

OTNpeeNATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpeAcnéHHOMY KJaccy COSOUHEHHWH 1o QopMmynaaMm, BHI XHUMHYECKON CBS3U
(KoBaJIeHTHAs! M HIOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbicha llepuommueckoro 3akona J[. M. MenaeneeBa: 1eEMOHCTPUPOBATH
[IOHUMAaHUE IEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMHYECKHX J3JEMEHTOB OT HX
nosioxkenuss B Ilepuonnueckoll cucTeMe, 3aKOHOB COXPAaHEHUS MAcChl BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yY€HHUs, 3aKOoHa ABOTaJipo;

ONMMCHIBaTh M XapakTepu3oBaTh TabmuuyHyto ¢opmy Ileproguueckoir cucTembl
XUMUYECKHUX BJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs moarpymnmna (A-rpymnma)» u
«moboynas moarpynmna (b-rpymma)», maneie ¥ OONbIIME TEPUOABI, COOTHOCHTH
o0o3HayeHust, KOTOpbele UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMUYECKHX
sneMmeHToB J[. 1. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTE€PUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJIJIEMEHTOB (COCTaB W 3apsii sapa, oO0IIee YHCIO JJICKTPOHOB H
pacrpeesieHle UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCHU(PUIIMPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKUE
peakuuu (MO YUCITY U COCTaBY YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
s dexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBOWMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, NOATBEpP)KJas ONUCAaHWE [pPUMEpaMU  MOJIEKYJISIPHBIX  YpaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKILINN;

IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSIX;



BBIYHUCIIATh OTHOCUTEIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTA 110 (hOpMyJie COCTUHEHUSI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTEILHONU NESITEIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3aIMI0, KIACCU(PUKALNIO, BBIIBICHHE MPUYUHHO-
CJIECTBEHHBIX CBSI3€M — JUISI M3YYEHUs CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLUU,
€CTECTBEHHO-HAay4YHbIE MeTOALl  ITO3HAHUA  —  HaOJIIoJcHHE, U3MEpEHue,
MOJICIMPOBAHUE, IKCIIEPUMEHT (PEaIbHBI U MBICIICHHBIN );

CJeOBaTh TMpaBWJaM IIOJIb30BAHUSA XUMHUYECKOW TOCYIOoM U  J1ab0paToOpHBIM
o0opyIOBaHWEM, a TAaKXKE€ MPaBHJIAM OOpaIleHHs C BEHIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYyYEHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOAA W KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MAacCOBOM J10JI€H pacTBOPEHHOIO BEIIECTBA, IIJIAHUPOBAThH
Y MPOBOJIUTh XUMHUUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIIBIO HHIUKATOPOB (JIakKMYC, (peHOIPTaNIenH, METHIIOPAHK U JPyTHE).

K koHmy obydenus B 9 kiacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHMN

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX MOHSTHNA: XMMHMUYECKUN 3JIEMEHT, aToM,
MOJIEKYJa, NOH, KaTUOH, aHHOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
JIEKTPOOTPHULIATENBLHOCTh, CTENEHb OKUCJIECHMS, XUMUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3(h(eKT peakiuu, MOJIb, MOJISIPHBIM 00BEM, PacTBOpP, NEKTPOJIMTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKUUd HOHHOr0 OOMEHa,
KaTajan3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKLUH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTh, XMMHUYECKas CBS3b
(KOBaJIeHTHasi, HMOHHAs, METAJUIMYECKas), KpUCTAJUIMYecKas pemerka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuu, MpeaeabHo J0omycTuMas
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TMOHATUH M NPUMEHSTH 3TU
HOHSITHS IIPH ONIMCAHUM BEILECTB U UX IIPEBPALICHUI;

UCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JJIsi COCTaBJeHHsS (OpMYyT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpeeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAAJIECKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHMH 1o (QopmyniaM, BHI XMMHYECKOW CBS3U (KOBaJICHTHAs, MOHHAs,
METaJIJIMYecKasi) B HEOPraHWYECKUX COCAUHEHMSAX, 3apsJ HOHA IO XHUMHUYECKOM
dbopmyne, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPTaHWYECKUX COEIMHEHHH, TUI
KPUCTAJUIMYECKON PEMIETKA KOHKPETHOT'O BEILIECTBA;

packpeiBaTh cMmbich Ilepuoauueckoro 3akoHa J[. 1. MenaeneeBa u J1€eMOHCTPpUPOBATh
€ro TOHMMaHHE: ONKCHIBATh U XapaKTepu3oBaTh Tabmuunyio ¢opmy [leproanyeckoit
CUCTEMBl XMMHMUYECKHMX AJIEMEHTOB: pa3jiMuyaTh IOHATHSA «rjaBHas noxarpynmna (A-
rpymmna)» u «mobounas moxarpymma (b-rpymnma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCUTh O0O3HAuUEHHUs, KOTOpblE MMEIOTCI B MEPUOJUYECKON Tabnuie, ¢
YHCJIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsia sizipa, o01ee YUCIo IEKTPOHOB U paclipeieieHUe UX 10 JIEKTPOHHBIM CI0SM),
OOBSACHATH O0IIMEe 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB U UX



COEIMHEHUI B MpeJenax MajbIX IMEpUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUECKUE
peakuuu (MO YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHHUIO CTETICHEeH OKUCIICHUSI XUMUYECKHUX JIEMEHTOR);
XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHENU(PUIESCKHE XUMHUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKAas ONMMCAHNE PUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

COCTaBJISITh YPABHEHHUSI DJICKTPOJIUTHYECKONM TUCCOLUAIMU KUCIIOT, IEI0YEH U COJIeH,
MOJIHBIE U COKpAILIEHHBIE YPAaBHEHUS! PEaKIM MOHHOTO OOMEHa, ypaBHEHUS PEaKIIHii,
MOJITBEPXKIAIONINX  CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXKAY BEIIECTBAMHU
Pa3IUYHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTH OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TMOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 OajaHca ITUX PeaKIuil;

MPOTHO3HPOBATh CBOMCTBA BEIECTB B 3aBHUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAaHUsl XMMHUYECKUX MPEBPAICHU B Pa3INYHBIX YCIOBUAX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO I MOJISIPHYEO MacChl BEIIECTB, MacCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTA M0 (hopMyIie COeTMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XMMHUECKON peaklny;

coOnrofaTh MpaBuia MOJB30BAHUS XMMHUYECKOM mocynoil M 1abopaTOpHBIM
o0opymoBaHueM, a TakKe MpaBuia OOpalleHHss C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYyYEHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);

MPOBOJMTH PEAKIIMH, TOATBEPIKIAONINE Ka4YECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, UoAuaA-, KapOoHaT-, (ocdar-,
CHJIMKaT-, cynb(daTr-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHSI M HOHBI H3YYEHHBIX
METAJIJIOB, MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKHUX BEIICCTB;
IPUMEHSTh OCHOBHBIE ONEpPAllUU MBICIUTENIbHON NeATEeIbHOCTH — aHaJU3 U CHUHTE3,
CpaBHEHHE, O0000IEHHE, CUCTEeMATHU3AINI0, BBISBICHHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOWMCTB BELIECTB M XMMHYECKHX pPEaKLHU, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAaHUS — HaONIOJEeHUEe, W3MEPEeHHe, MOJEIUPOBAHUE,
AKCTICPUMEHT (PeabHBIM U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunuecTBO yacoB
Ne HaumenoBaHue pa3iesioB u JyeKTpoHHbIE (LM poBbIE)
KontpoabHbie IIpakTH4eckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 1 ) bubmuorexa [JOK
MPAKTUYECKOU IESITENBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BertectBa 1 xXuMu4eckue 15 1 Bbu6nuoreka [IOK
peakuu https://m.edsoo.ru/7f41837¢
Hroro no paspeny 20
Pa3znen 2. BaxxHeiilnue nmpeacTaBuTeId HEOPraHU4eCKUX BelecTB
1 Boznyx. Kucnopoa. Ilonstue 6 1 bubmmoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kuciorax 2 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbubnmunoreka [IOK
OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon n llepuoguyeckas cucrema xummuideckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.
XuMnueckas cBsizb. OKHCIANTENTbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN




[Iepuonnueckuii 3aKOH U
Ilepuoanueckas cucrema

Bbubnuoreka [IOK

31 XUMUYECKHX 3J1eMeHTOoB J[. 1. ! https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aToma
X .
- OI/IMI/I‘-ICCKaSI CBSI3b . BuGmiorexa LIOK
' KHCIHTCIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Bbu6nmuoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wicpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI
pecypchbl
Pa3zgea 1. BemecTBo U XUuMH4YeCcKHe peaKkun
11 [ToBTOpenue u yriy0OaeHue 3HaHUHA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3JIeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLIMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3gen 2. HeMeTa/JILI M X COE€IHHEHUS
21 OO01mas XxapakTepruCcTHKa XUMUIECKIX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 snemeHToB VIA nbl. Cepa u e€ 6 bubmmorexa [TOK
' TPYHIHL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKHX
2.3 a1emMeHToB VA- mbl. A30T, pocdop u ux 7 1 bubmorexa HOK
’ TPYTIIEL. ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 bubmmorexa LHOK
. . FPYIHEL poi https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECUHEHUS
Hroro no paspeny 25




Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

. bu6mmoreka [IOK
3.1 Obmwme cBoiicTra MeTaLIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 AKHENIINE METAJUIBI U UX COSOUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazpeny 20
Pasznen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METO/JMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

* Xumus: 8-it kacc: 6a30BbIM YPOBEHB: YUeOHUK; S-€ U3anue, nepepaboranHoe, 8 kmacc/
["a6puensu O.C., Octpoymon WN.I'., CnagkoB C.A. AxkunonepHoe o6mecTBo «M3nareascTBo
«ITpocBemenune»

» Xumusi: 9-i knacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-¢ u3nanue, nepepadboranuoe, 9 kimacc/
[Ma6puensu O.C., Octpoymon WN.I'., CnagkoB C.A. AxkunonepHoe o6mecTBo «M3nareascTBo
«ITpocBemenune»

Ta6muuer: [Tepuoanueckas cuctema xumudeckux 3neMeHToB J1.M. Menneneesa; tabnuia

PacTBOPUMOCTH; INEKTPOXUMUYECKUHN PsIJT HAPSHKEHUST METAIIIOB

METO/JUYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/ Xumus-6a30BbIii-ypoBeHb.- Peanu3anus-
TpeboBanmnii-OI"OC-0cHOBHOT0-00111eT0-00pa3oBaHus.- MeToanyeckoe-mocoone-is-

yaurens.pdf

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

bubnunorexa [IOK
https://resh.edu.ru/



