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HOACHUTEJIBHASA 3AIIMCKA
[Iporpamma 1Mo XuMUHM Ha YPOBHE OCHOBHOTO 0OIIETr0 00pa30BaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO
obmiero obOpazoBanus, npeacrasieHHbix B PI'OC OO0, a takxke Ha OCHOBE (enepaabHOU
paboueii mporpaMMbl BOCIUTAHUS U C YI4ETOM KOHIENIIMU TPENOaBaHusl YIeOHOTO mpeaMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @eneparum.

[Iporpamma mo XuMuM Ja€T TPEACTaBICHHWE O IENsAX, oOmel crpareruu OOydYeHHS,
BOCIIMTAHUS W pPa3BUTHS OOYJAIONIUXCS CPEACTBaMHU Y4eOHOTO MpeaMeTa, yCTaHABIWBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPeITyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam U
CTPYKTYpHUpPOBaHHUE TIO pa3zieiaM M TeMaM IMPOTrpaMMEbI TI0 XHMHH, OTIPENENSIeT KOJTNICCTBEHHbIE
M KadeCTBEHHBIE XapaKTEPUCTUKH COJACPKaHUS, PEKOMEHIYEeMYI0 IIOCIIE0BaTEIbHOCTh
W3YUYEHHS] XUMHUH C YIETOM MEXKIIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JIOTHKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, OMpeAessieT BO3MOXHOCTH TpeIMeTa JIIs
peanu3anuu TpeOOBaHUI K pe3ylibTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TakKe TPeOOBaHMIA K pe3yIbTaTaM 00ydIeHUsT XUMUAN
Ha YypPOBHE IeJeid W3y4eHUs TMpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
NEeSITENbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIep>KaHusl.

3HaHWe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALCHUAX SHEPTUU U 00 BOJIIOIMU BELIECTB B IIPUPOAE, O MYTIX
pemieHust TI00anbHBIX MpOOJIEM YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acCHOCTH, MPOOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXHOCTEH JUIsl camMopa3BUTHS U (OPMHPOBAHHUSA
KYJIBTYpPBI TMYHOCTH, €€ 0011el U GYHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATeNbHOCTH,  SKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEIHEBHOW JKU3HH, TaK M B
po(hecCUOHAIBHON 1EATENIbHOCTH;

3HaKOMHUT €O CHeUUu(UKON HAaydHOTO MBIIUICHHS, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a Ha €JMHCTBO MPUPO/IbI U YETIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TarioM B (OPMHPOBAHUU
€CTECTBEHHO--HayYHO! IT'PpaMOTHOCTH 00 y4aroIuxcs;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHHUU XMMHUHU O0ECHeyuBarOTCs Crenu(puKoil coaepikaHus
y4eOHOTO MpeaMeTa, KOTOPBIM sBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMbIX OHATHIH OPraHU4eCcKON XUMHH.

CtpykTypa colepaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ m3yueHuro. CoJiepKaHHMe CKIIQIbIBACTCS U3 CHCTEMBl MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMBbl MOHATHH O XUMHUYecKoW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO HPUHIMILY MOCIEI0BATEIBHOIO Pa3BUTUS 3HAHMNW Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHMSI O CTPOEHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCSI IOCJIEJOBATEIBLHO OT OJHOTO YPOBHSA K JpYromy,
BBIMIOJTHAS (DYHKUUU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHEe MporpamMMbl IO XHMHHU CIOCOOCTBYET (POPMHPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5—7 kmacce» u «dPusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3aiada yueOHOTo NpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJ[aM MO3HaHUS MTPU U3YYEHUU BEIECTB U XUMUYECKHUX PEaKluii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH U UX MPUMEHEHUHM B Y4eOHO-
[I03HABATENbHON U yuyeOHO-HMCCIEI0BATENbCKOM AEATEIbHOCTH, OCBOCHNUH MpaBUil O€3011acHOrO
oOpaleHHs ¢ BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

IIpy u3ydyeHUM XMMHUU Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAYECHHE
MpUOOpENH TaKue 1EeH, KakK:

— (hopMupOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa3oBaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY HPHUHATUIO pEIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HAamnpaBJICHHOCTh OOyYeHHMs Ha CHCTEMaTH4YecKoe MpHoOIIeHHe OOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4YHbIM  METOJaM  IIO3HAaHU,
(opMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEHN K XMMMH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIUMX HPUOOPETEHUIO0 OOYYaIOIIMMHUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmel GyHKIMOHAIBHONW U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBAThH SIBJICHUS OKPYXKAIOIIETO MUpA, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYyYEHHbIE IPH HU3YYEHUM XHUMUHM, MPUMEHATh WX MpPU PpEHIeHUH TMpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4arOUIMXCsl TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [IGHHOCTH
XUMUYECKUX 3HAHUHM A BBIPAOOTKU SKOJIOTMYECKU LEIecOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHMsI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOIHOMN
Cpelpl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



OOr11iee YUCIIO YacoB, OTBEACHHBIX JIJISI U3YYCHHsS] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HezlenN0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEIOBEKA. XHMMHS B CUCTEME HaykK. Teina u
BemecTBa. Pu3HuecKkue CBOMCTBA BEUIECTB. ArperarHoe cocTtosHue BewiecTB. [lonsatne o
METOJIaX MO3HaHUs B XuMuH. UncTsie BemecTBa u cMecu. CriocoObl pa3jiesieHus: CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOcUTENbHAs aTOMHAast Macca. OTHOCUTENIbHASI MOJIEKYIISIpHAS
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMOCBSI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUYECKUX COSTMHEHUH.

@uU3NYECKME W XUMUYECKUE SBJICHUA. XUMHUYECKas peakius U €€ MNpHU3HAKWA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKne ypaBHeHUs. Kiaccupukanuss XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKEHUS, 3aMEIIEHUs], 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYIOH, MpaBHJIaMd paObOTHl B JIAOOpAaTOpUH W MPUEMAMHU
oOpareHust ¢ J1abopaTopHbIM OO0OpPYIOBAaHHEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIEeCTB, HAOMIOIeHNEe (pr3nyecKkux (TIaBJICHUE BOCKA, TassHUE JIba,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMSI XUMHUYECKMX peakiuil (pas3oxeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pactBopoM coiau Mmenu (1), m3ydeHme crocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHWE, BHINApUBAHUE, IUCTUILISALUA,
xpomatorpadus, TMpoBeIeHWE OYUCTKA TMOBAPEHHOW conM, HaOMIOJECHHE U OIHCaHUE
pe3ylbTaTOB MPOBEJEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Ba:xkHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BellleCTB

Bo3gyx — cmech razos. CocraB Boznyxa. Kucinopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluu TOPSHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupoie. O30H — auioTpomnHas MoaupUKaius
KHCIJIOpO/Ia.

TemmoBoit > dekT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHs, HK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoJopoja B IMPUPOJE,
(busznuecKrue U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KucioTel u comnu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopel. HaceimeHHele u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XumMuueckue cBoMcTBa BoAbl. OcHOBaHUs. Ponb pacTBOpoOB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX Boja. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3nUEcKre U XMMHUECKHUE CBOMCTBa OKcUI0B. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus OCHOBaHMN: HIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnorel. Knaccugukanus kucinor. Homenknatypa kuciaor. @u3nyueckiue ¥ XUMHUECKUE
cBoiicTBa kuciaot. P aktuBaoctu metamuioB H. H. bekerosa. [losryuenue kucnor.

Comu. Homenxknarypa coseil. @usznueckue U XMMHUYECKHE cBOMcTBa coseld. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEeJIEICHHE COJIepKaHus KUCIOpoia B BO3/yXe, MOJydeHHe, cooupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB U OIMCAaHHE MX CBOICTB, MOJy4yeHHE, coOupaHHe, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IoB BEIIECCTB KOJUYECTBOM
1 mousb, uccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHMsI BEIIECTB C Pa3IMYHON pacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [10JIell PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOPa3[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IeHNEe W3MEHEHHs] OKpPAacKH HWHIUKATOPOB B pacTBOpax KHUCIOT U IIeJI0Yel, u3ydyeHue
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuii HeWTpaiau3alMM, IOJYyYCHHE HEpPaCTBOPUMBIX OCHOBAHMWiIl, BBITECHEHHUE OJHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIbHBIX 33]1a4 0 TeMe «BaxkHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3axkon u Ilepuoamyeckasi cucrema xummuuyeckux sjaementon . U.
MenpgesieeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie MOMBITKM KiIacCU(UKALMU XUMHUYECKHX »dJeMeHToB. [loHsTue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucreMa xumMuueckux odsnemeHtoB [l WM.
MenpeneeBa. KopoTkonepuonnas u JuiHHONepuoaHas ¢opmbl I[leproanyeckoil cucTembl
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX sAnep. M3zoromsl. Onekrponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JeMeHTOB [leproanyeckoil cucTeMbl
J. W. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUI0 B
ITepunoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAJNINYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (nmossipHas u HETOJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHus. OKHUCIUTEIHHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecch
OKHCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuit sIkcnepumenm:

n3y4yeHue oO0pas3lloB BEIIECTB METAJIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THUIPOKCHAA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIUM (TOpeHre, peakiiuy pa3aoKeHUsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MexXnpeAMETHBIX CBSI3€H MPU U3YUYEHUH XUMHUU B 8 KIIACCe OCYIIECTBIIACTCS
Yepe3 HCIOJb30BaHHE KakK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSTHH, TaK W TOHSATHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OO0mme ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAYYHBIM (DaKT, THUMOTE3a, TEOpHs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUW 3apsj, BEIIEeCTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, a3, (U3WYEeCKHe BETUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHBIE TIOPOJBI, TIOJIE3HbBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYecKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalus, KalbliUd U HMX COCIMHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoii cucteme u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKOW PEmETKHM U BUJA XUMHYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCTUHEHHH, TeHeThdecKas
CBS3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XMMHUYECKUX peakIUil M0 pa3TUYHbIM MpH3HAKaM (IO YHCITY U COCTaBYy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO y4YacTHIO KaTajau3aropa). JK30- U
SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [loHsTre 06 O0OpaTUMBIX M HEOOPATUMBIX
XUMUYEeCKUX peakuusx. [[oHSATHE O TOMOreHHBIX M TeTEpPOreHHbIX peakiusax. llonstue o
karanuze. [loHsTHe O XuMHUUeCKOM paBHOBecHHM. DaKTOphl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, JJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBiIeHHE YPABHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DJIEKTPOJIUTHl U HEAIEKTPOJUThl. KaTHOHBI,
aHUOHBI. MeXaHM3M [HCCOIMALIMKM BEUIECTB C pPA3JIMYHBIMM BUJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUI U COJiell B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEeMeTauloB (rpaduTa M anmasza), CIOKHBIX BELIECTB (XJIOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(bakTOpOB, HCCIIEAOBAHUE SJIEKTPOINPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa JUCCOLMALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOKHO HCIIOJIb30BAaHUE BHUIEO MAaTEpHANOB), IMPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJelieHHe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIINX TMPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3lokKeHHs, COeAUHEHHS),
pacro3HaBaHHEe HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pEaKIMi Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmast xapakrepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBIX BEIIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe xJjopa (B3auMOJEHCTBHE C MeTaulaMH, HEMeTaJlJIaMH,
menouamu).  Xuopoojopon. ConsiHas KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0POBOIOPO/ia Ha OpraHu3M uesloBeka. Baxkneime xinopuast
U MX HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (u3Mueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKAIMU KHCIOpOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, pU3NYECKHE U XMMHUYECKHE CBOMICTBa
(oOmme Kak MpeNCTaBUTENs Kjlacca KHUCIOT M crenuduueckue). XUMHUYECKUE peakluy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKaloLleW Cpelsl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCIeHUs. A30T, pacHpoCTpaHeHHWe B Npupojae, (Qusnueckue u
XUMUYecKkue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHaK, ero (pU3nuecKue 1 XUMHUECKIE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJIydeHHE,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa (0oOLIMEe Kak MpeACTaBUTENsl Kjacca KHUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHuecKoe 3arps3HeHUe OKPYXKAIOMICH Cpebl COSTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arps3HEHHe BO31yXa, MOYBBI U BOoA0EMOB). Pocdop, ammorponHble MoaupUKALUN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. VcmonpzoBanue (ocdaTroB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHbBIE MOJU(HUKALINN, PACTIPOCTPAHEHHE B
npupoje, pu3nuecKkue U XuMu4eckrue cBoiicta. Ayncop6ouus. KpyroBopot yriepona B mpupoe.
Oxcunel yriepona, ux (pu3nyYeckne U XMMUYECKHEe CBOWMCTBA, NEHCTBUE HA )KUBBIE OPraHU3MBI,
MOJIyUYeHHE U TMPUMEHEHHEe. DKOJOTMYeCKUe MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aTBHOTO TOTEIUICHHS KIMMaTta, TMapHUKOBBIH 3¢ @ekT. YroipHas KUCIOTa U e
cony, WX (U3MYEeCKHe W XWMHUYECKHe CBOMCTBA, TOJy4YeHHE W TNpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAWHEHHSX YriepoJa
(MeraH, 5TaH, OTHIIEH, aleTWJEH, JTAaHOJ, TJIHIIEPHH, YyKCYyCHas Kuciorta). [IpupoaHbie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJb B OBITY M IPOMBIIIIEHHOCTH. [loHATHE 0 OHMOTOTHYECKU BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — W WX pPOJM B JKH3HH YeJNOBeKa. MarepuanbHOE eIUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBieHuss 00 okcuae kpemaus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHON JKU3HHU.

Xumuueckuii IKcnepumenn .

n3ydeHue 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUA-UOHBI U HAOIIOJECHUE NMPHU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarolye (pU3NYECKUe U XUMHUYECKUE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIOJb30BAHUE BMJICOMATEPUANIOB), O3HAKOMIIEHHME C 00pa3uamMu XJIOpUAOB (TaJoOreHUIoB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMAaTepUalioB), HaOdrofeHHe Mmpoluecca oOOyrJIMBaHUS — caxapa IOoJA  JelcTBUEM
KOHIICHTPUPOBAHHON CEPHOI KUCIOTHI, U3y4yeHHE XMMUYECKMX CBOMCTB pa30aBICHHOMN cepHOM
KHCJIOThI, IIPOBE/ICHUE KaueCTBEHHOM peakluu Ha Cyiab(paT-uoH M HaOIIoJeHHEe MpHU3HaKa eé
IIPOTEKaHMsl, O3HAKOMJIEHHE C (M3MUYECKUMH CBOMCTBaMM a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U GOCcHOPHBIX YA0OpEHHUIA,
MoJIydeHHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpoBeACHUE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdar-uOH U H3Y4YEeHUE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEIbI0 (BO3MOKHO
UCIOJb30BAHME BHUIEOMATEPHUATIOB), M3YUYE€HHE MOJeNell KpUCTAIUIMYECKUX PpEeHIETOK ajMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPONCTBOM MPOTHBOras3a, MoJydeHue, COOMpaHue, pacno3HaBaHUE
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHUE KAYeCTBEHHBIX peakluil Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4Y€HHE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOJIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETAJUIbl U UX COCAUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepHCTUKa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. M. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminueckas CBsi3b M METAJUIMYECKas KpHUCTAJTMYeCKas
peméTka. DJIEKTPOXUMUYECKUN pPsJl HanpsDKeHUH MeTamuioB. DU3MYECKHEe U XUMHYECKHUE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3un. CIUIaBsl (CTallb, YyTYH, TIOPATIOMUHHHN, OpoH32a) U
UX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lesrounble MeTauIbL: TOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJeHUE B Mpupojie. OPu3nueckrue U XUMHUECKHE
CBOMCTBA (Ha mpuMepe HaTpust ¥ Kanus). OKCUABI U THAPOKCHUIBI HATpUs U Kanus. [[pumenenue
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojoxeHue B [leprnoandeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ousznyueckne U XMMUYECKHE CBOMCTBA MAarHWsl M Kaiblus. BaxkHelne coequHeHUs
Kanpus (OKCHUJI, TUAPOKCUT, coyin). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHMiL: nosioxkeHue B Ilepuonnueckoi cucrtemMe XuMHYecKux siaeMeHtoB [ .
MenpeneeBa, CTpOCHHE aToOMa, HaxOXJIeHHue B mpupoje. Ousnyeckue U XMMHUYECKHUE CBOWCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckod cucrteme Xxumudeckux osaemeHto [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u comm xkenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJIGHHE C o00pa3laMy METaUIOB M CIUIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
W3YYEHHUE pEe3yJIbTaTOB KOPPO3UWH METAIOB (BO3MOYKHO HKCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLMSI U HATPUS C BOJIOH (BO3MOYXKHO UCIOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS JKele3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajablUs, aIFOMUHUS, IUHKa, kene3a (l1) u xenesza
(1), memu (11), HabnromeHne U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMH HATPHS,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHUS U THAPOKCH/IA LIMHKA, PEHICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuansl B MOBCETHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peaknuii B ObITy. llepBas moMomp MpH XUMUYECKUX OXKOTax u
OTpPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHE OKpYyKarolei cpeabl (MpenenbHas JOMmycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIAaBbI METAIIOB, MTOJIMMEPHBIE MAaTEPHAIIHI).

Mesicnpeomemmuuoie cea3u

Peanuzaius MexXnpeaAMETHBIX CBSI3€M MpU U3YUYEHUHM XUMUU B 9 Kilacce OCYILIECTBISETCA
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHN, Tak U TOHSATHH,
SIBJISTFOLLIUXCS] CACTEMHBIMU JJ1s1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IHKJIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

®usnka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TOIBI,
paavOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUN 3aps], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBop, pacTBOPUMOCTb, KPUCTAJUIMYECKas pEmETKa, CIUIaBbl, (PU3MUYECKUE BEIWYHHEI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BELECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOJABI, TOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUsS IPOrPaAaMMbl OCHOBHOTO 00IIero o0pa3oBaHHs
JOCTHUTAIOTCS B X0JIe OOYUCHHSI XMMHUU B CIIMHCTBE YYSOHOM M BOCIIMTATEIbHOU JCATSILHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMUA B OOINECTBE MpaBHJIAMH U HOPMAaMHU MOBEICHUS U
CII0COOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA ACATSIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(MOpPMALUEH O TMEePEIOBBIX IOCTHKCHUSAX M OTKPBITHUAX
MHUPOBOI M OTEUECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 ycTpoiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHHUS O COIHMAIBHBIX HOPMax W MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, ~ KOMMYHHMKAaTHBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  IIOJIC3HO,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M IPYrMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH PH BHIIIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBITIOJTHCHUN XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIM B MPOLECCE ATOW y4eOHOU NesTebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE U IOCTYIIKA CBOHMX TOBAapHIICH C IO3MLIUH HPABCTBEHHBIX U
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3sBHTHsS HAYKH M COCTABJIIOIINE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPO/IBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPAaBIICHHbIC Ha IIOJly4CHHE HOBBIX 3HAHUN MO XHMHUH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
MH(QOPMAIIMOHHOW U YHUTATENbCKOHW KYJIbTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIILHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOH JIMTEpaTypoi, JOCTYITHBIMH TEXHUYECKUMH CPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIBCKOM JEeATENFHOCTH, K OCO3HAHHOMY BHIOOpY
HAIPaBJICHHOCTH U YPOBHS 0Oy4YECHUS B TAJIbHEUIIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3JIOpPOBBIH 00pa3 JKW3HH, OCO3HAHUE IIOCICACTBHNA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AKOTOJIS, HAPKOTHUKOB, KYpEHHs), HEOOXOJMMOCTH COOIIOACHHS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
Tpyly W pe3yJbTaraM TPYIAOBOM JEATEIBHOCTH, B TOM YKCIIE Ha OCHOBE IPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCTEemHONW MPO(pEeCCHOHATBHON ACATEIBHOCTH H
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAHWE LIEHHOCTH 3JI0POBOTO M O€30MacHOro o0pas3a KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, TMOJy4YaeMble MPH W3YyYECHUW XUMHH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XHMMUH, IKOJOTHUECKOTO MBIIIICHHS, YMEHHsI PYKOBOJICTBOBATHCSI UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIEISIIOT 3HAuYMMBbIE Ul (popMHUpOBaHUs
MHPOBO33pEHHUs OOlLIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHLMNI, TUIIOTE3a, (PaKT, cucrema,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPEAMETOB (POPMUPOBATH MIPEICTABICHUE O
LIEJIOCTHOM HAy4YHOW KapTUHE MHpa, U YHHUBepcajibHble ydeOHbIe NelicTBUs (ITO3HABATENbHEIE,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NS TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUUECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH MOHATUSMU), UCIIOIBb30BATh MOHATHUS AJIS1 OOBSICHEHHS
OTIENbHBIX ()aKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KpUTEpPUM i Kiaccu(UKaIu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3H
MeXay 0OBEKTaMU W3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIE, 1eIyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE TMPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (MpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJ DJIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XHUMHYECKOW peaklud — TMpU pEeHIeHHd YydeOHO-
MO3HABATENbHBIX 3a/la4, C Y4YETOM OTHUX MOJEIBHBIX TMPEJACTAaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CY)KICHUM;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOIIEcca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €r0
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIHIO Pa3IMYHBIX BUIOB
1 (OpM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAS JINTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPaBOYHBIE IMOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3IMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOpPMAILIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TO3HABATENIbHBIX 33124
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0NACTH WCIOJIB30BaHM HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTHBHOTO MCIIOJIB30BAHHS PA3ITUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
nHGOpMAIMY W WILTIOCTPUPOBATH pEIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHME MCIOJIb30BaTh U aHAIM3UPOBATH B Tpoliecce Y4eOHOM M HCCleqoBaTeNbCKON
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUHU MPOMBILIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe nuajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpeII0KEHHOM 3a/1a4;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pPe3yJbTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OIbITa, JA0OPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOTO MPOEKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMKI (0O0CyxkaeHHs, OOMEH MHEHHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIM, ONpeaeNieHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryisiTUBHbIEe YHHBepcaibHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSTENIHO ONPEAENATh NN JeITeIbHOCTH, TUIaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBIOMpAThH
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATh MJIM KOPPEKTHPOBATH IMPEIUIOKEHHBIH alropuUTM JeHCTBUN NpH
BBIMIOJIHEHUH 33JaHUN ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHMH 00 HM3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIpeiaraeMble B YCIIOBUH 3aJaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB MO OCBOEHHIO OO0S3aTENBbHOTO COJEpKaHUs,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboueil mMporpamMMmol, BBIJIENSAIOT: OCBOCHHBIC



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue Ui
IpeIMeTHON obnacTu «XHUMHS», BHUIBl ACATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro

MHTEPIpETaIH, TPeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3TMUHBIX YU€OHBIX M HOBBIX CUTYAIHSX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSTHUHA: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTAa B COEAUHEHMM, MOJISIPHBIM OOBEM, OKCHA, KHCIIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupUKaus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 7K30- U SHAO0TEPMHUECKUE PEAKI[UH, TEINIOBOM 3(PPEeKT peakuuu, siapo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAst KOHLIEHTPaLKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATUH U NPUMEHSTH 3TU
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIOJIb30BaTh XMMMYECKYI0 CHMBOJIUKY JUISl COCTaBlieHHS (OpMysn BEIIECTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

ONpeNeNaTh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIEeHTHAs! M NOHHAs) B HEOPTaHUYECKUX COETUHEHHUSAX;

packpeiBath cMmbica [lepuoanyeckoro 3akona /. M. MenaeneeBa: 1eMOHCTpUPOBATh
[IOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosioxkeHust B Ilepuoanyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;
ONMCBIBATH M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoandeckoit cucremsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«mobounass noarpynna (b-rpynma)», manble u OosbliMe NEPHOABI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB J[. M. MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMM CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUpPOBaTh XUMHUECKHE JIEMEHThI, HEOPraHMYECKHe BELIeCTBA, XUMUYECKUE
peakuuu (110 YMCIy U COCTaBy y4YacCTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIacCOB,  IOATBEpPXKJas ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINIA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX KAauy€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMUYECKOTO JIEMEHTa 10 (hopMysie COeMHEHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH peakluu;



MIPUMEHSATh OCHOBHBIEC OTIEPAIlMU MBICIUTEILHON JCATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
-CJI€ICTBEHHBIX CBSI3€H — JJII M3Y4YECHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLIHUM,
€CTECTBEHHO-HAyYHblE ~ METOJbl  [O3HAHUS  —  HAOJIOJIEHHE,  HU3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClIieIoBaTh IMpaBWJaM TIOJIb30BaHUS XHMHYECKOM TMOCyI0N ©  JabopaTOpHBIM
o0opy/moBaHHEM, a TAKKe IMpaBWJIaM OOpalIeHUs ¢ BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE HKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTaNEnH, METUIIOPAHXK U JPYTHUE).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOyUAIOIIUXCS YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATUH: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIJIOBOM 3PQPEKT peakiuu, MOjb, MOJSPHBII 00BEM, pacTBOp, AIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKasl JUCCOLMAIMUs, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBeCHE, oOOpaTuMble U HeoOpaTHUMble peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAaKIUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAesabHO J0MyCcTHMAas
koHueHntpamus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

WCIOJIb30BaTh XHMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMyJn BEIIEeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTpENeNATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XHUMHUYECKUX OJJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynaam, BUJI XUMUYECKOHN CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTaJIn4yeckasi) B HEOPraHWYECKUX COEAMHEHUSX, 3apsA]l HOHA IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOIHBIX PAacTBOpaX HEOPraHMYECKUX COCNWHEHUH, THUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akoHa [[. 1. MenzneneeBa u 1€MOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabanuHyo Gopmy Ileproanueckoii
CHCTEMBbl XMMHYECKHX O3JIEMEHTOB: pasziuuaTh MOHATHUA «rjaBHas mnoiarpynmna (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», Mmanble U OonblIMe MEPHOJBI,
COOTHOCHTh 0003HaueHHs, KOTOpble HUMEIOTCI B IEpHOAMYECKOW Tabiuie, ¢
YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOSHHSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB U
3apsia s1pa, oolee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IIpEJesiax MaJbIX NEPUOJOB U TJIaBHBIX MOAIPYINII C YYETOM CTPOECHHS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHYCCKHUEC JJICMCHTBI, HCOPraHNYCCKUEC BCUICCTBA, XUMHNYCCKHUC
peakuuu (10 YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOmMEe W CHenu(pUYecKue XWMHUYECKHE CBOWMCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OITMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOUMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS pEeaKLUii HOHHOIO OOMEHa, ypaBHEHUS peaKlUi,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTb CYMHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/JI moCcpeaAcCTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHHUA, BO3MOKHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMUYIECKOTO AJIeMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOW PEAKIINU;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHYECKOW TIMOCYIOW W  J1abOpaTopHBIM
00OpyJIOBaHHEM, a TaKXKe TMpaBWiIa OOpalleHUs C BEIECTBAMH B COOTBETCTBHH C
HMHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a0OPATOPHBIX XUMUYECKHX OTBITOB MO MOJTYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpPUA-, Opomua-, HoAuA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(daT-, THIPOKCHI-MOHbI, KATHOHbI aMMOHMSI M HOHBI H3YyYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OMEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOICTB BEIIECTB M XMMHUYECKUX PEaKUUN, €CTECTBEHHO-
HayyHble METOJbl T[O3HaHWA — HaOMIoJeHHe, H3MEpPeHHe, MOJIEIHpPOBaHHeE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (pPOBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
MPaKTHYECKOH JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCTUHCHUI https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akoH u Ilepuoguveckasi cucrema xumuideckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubnnoreka [IOK
3.1 XHMUHCCKUX d1eMenToB /1. 1. ! https://m.edsc]i).ru/7f41837c
Memnnene-eBa. CTpoeHue
aToMa
XuMudeckasi CBSI3b.
3.2 OKI/ICJ‘II/Ie"l(“:CJ'?I)H(z)- ’ 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro mo pazgeny 15 Bubmrorexa IOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIH B PaCTBOpaX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. I"anmoreHs https://m.edsoo.ru/7f41a636
e | o e :
' PYIHEL 2-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
006
25 onewenon VArpynma, Asor, qochoprx | 7 ;| Brmorea lOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
R e s 8 1 , | Do
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 06 i 4 bubmmoreka [JOK
| e T e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJIJIbI U UX COCAUHCHU S https://m.edSOO.ru/7f4la636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBA U MaTCpHAJIbI B J)KU3HU YCIIOBCKA https://m.edsoolru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
PR https://m.edsoo.ru/7f41a636
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Ipunosicenue xk pabouel npoepamme
no npeomemy «Xumus»

®opma yyera NporpaMMbl BOCIIUTAHUS B pado4eil mporpamme

Pabouas nporpamma Bocnutanust MbBOVY «buropranckas OOIL» peanusyercs B ToMm
YHCJIE U YEpEe3 HCII0JIb30BAHUE BOCIUTATENILHOTO MOTEHIMAAa YPOKOB XUMHUHU. DTa paboTa
OCYILIECTBIISIETCS B CIIEAYIOUUX (popmax:

- moOyxkJeHue oOyyaromuxcs CcoOMogaTh Ha ypPOKe OOMICTIPHHSATBIE HOPMEI
MOBEACHUS, IpaBWia OOIIEHUS €O CTapuIMMH (MEeJaroruyecKuMu pabOTHUKaMHU) U
CBEPCTHUKAMHM (0Oy4YarOLMMUCS ), IPUHIUIBI Y4€OHON TUCHUIUIMHBI U CaMOOPraHU3allHu.

- IpUBJICYCHHE BHHMAaHMs OOYyJalOIIMXCS K IIEHHOCTHOMY acHeKTy H3ydaeMbIX Ha
YpOKax MpeaAMETOB, SBJICHHUI, COOBITUI uepes:

- JIEMOHCTpalMi0 OOyyarolmuMcs HPUMEpPOB OTBETCTBEHHOTO, IPaXKIAHCKOIO
MOBE/ICHHUS, IPOSBIEHUS YEJIOBEKOIIO0MS U 100pOCepIeYHOCTH

- oOpalrieHre BHUMaHHS Ha HPABCTBEHHBIE ACHEKThl HAYYHBIX OTKPBITHH, KOTOpHIE
M3Yy4aloTcs B JAHHBI MOMEHT Ha YPOKE; Ha ApPKHUX JAesTelel, CBI3aHHbIX C U3Yy4aeMbIMHU B
JAaHHBIH MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPbI OHU BHECIU B pa3BUTHE HAIllEH CTpaHbI U
MUpa, Ha JOCTOWHBIE MOApPAKaHUs IPUMEPBI UX )KU3HU, HA MOTHUBBI MX OCTYIIKOB;

- HUCIOJB30BAaHUE HA ypoKax HMH(POpMAIUH, 3aTpardBarolledl BaXKHbIE COLMAJIbHBIE,
HpaBCTBEHHbIE, ITUYECKUE BOTIPOCHI;

- HCIIOJIb30BaHUE BOCIMUTATENbHBIX BO3MOYKHOCTEH COAEp)KaHUs Y4eOHOro Impeamera
1711 (POPMUPOBAHMSL Y 00YHAIOIIUXCS POCCUMCKUX TPAJAULIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 HoJ00p COOTBETCTBYIOUIMX TEKCTOB [UI UTCHMS,
MPOOJIEMHBIX CUTYaITU TSl OOCYXKJIEHHUS B KJIacce;

- MHULMHUPOBAHHUE OOCYXKJEHUH, BBICKA3bIBAHUNA CBOETO MHEHHS, BBIPAOOTKU CBOErO
JIMYHOCTHOTO OTHOILIEHMSI K U3y4a€MbIM COOBITHSM, SBICHUAM, JTHLIAM;

- BKJIIOYEHHE B YPOK MIPOBBIX MPOLEAYp, KOTOPblE IOMOraroT MOAAEpPXKATh
MOTHBALMIO  OOy4aroIMXCs K IOJIYYEHUIO 3HAHUM, HAJIAXKHUBAHUIO  IO3UTHBHBIX
MEXJIUYHOCTHBIX OTHOIIEHHM B KJlacce, MOMOraloT YCTAaHOBJIEHUIO J100pOXkKelaTelbHON
aTMocgepsl BO BpeMs YpOKa;

- TpPUMEHEHHWE Ha YpOKE HHTEPaKTHBHBIX (opM paboThl, CTUMYIUPYIOLUIUX
[103HABATEIbHYIO MOTHBALIMIO O0yYarOIUXCs;

- NPUMEHEHHUE TPYNNOBON paboOThl WM PabOThI B Mapax, KOTOPbIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHON pabOThl U B3aUMO/IEHCTBHIO C APYTrUMH 00y4aroIUMUCS;

- BBIOOp M MCIIOJIb30BaHUE HA YPOKaX METOJOB, METOJIUK, TEXHOJIOIMH , OKa3bIBAIOIUX
BOCIIUTATEIbHOE BO3/IEHCTBHE Ha JMYHOCTh B COOTBETCTBUU C BOCHHUTATENIBHBIM HJIEAJIOM,
LIEJIBIO U 337]a4aMU BOCTIUTAHHUS;

- WHMLIMHAPOBAHHWE U TOJJEPKKA HMCCIEN0BATEIBCKON NEATEIBHOCTH LIKOJBHHUKOB B
(opMe BKIIIOUEHUS B YPOK Pa3IMUHBIX HCCIEI0BATEIbCKUX 3aJaHUH, YTO JaeT BO3ZMOKHOCTh
oOyJaromumcsi MPUOOPECTH HABBIKM  CAMOCTOSITENIbHOIO — PEIIEHUS  TEOPeTHUECKOM
npoOsemMbl, TEeHepUpoBaHUS M O(OPMIIEHUS COOCTBEHHBIX THIIOTE3, YBAXKUTEIHHOI'O
OTHOIIEHMS K UyXKUM HJIesIM, TyOJIUYHOTO BBICTYIUIEHUS, apIYMEHTUPOBAHUS M OTCTaWBaHUS
CBOEHU TOYKH 3pECHUS;

- YCTAQHOBJIEHHE YBAXHUTEIbHBIX, JTOBEPUTEIBHBIX, HE()OPMAIBHBIX OTHOIIEHUN MEXIY
yUUTEJIeM U yYeHUKaMH, CO3/IJaHHE Ha YPOKaX 3MOIIMOHAIbHO-KOM(OPTHOM Cpeibl.



